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TRADE MARKS 

BASIC-M, BET, Bullseye, Chiro-Scan, CRTBUG, 
Designer's, DISCACHE, Duowatt, Econocap, EpiBase, 
Epicap, EXbug, EXORbug, EXORbus, EXORciser®, 
EXORdisk, EXORmacs, EXORprint, EXORset, 
EXORtape, EXORterm, FIVEBUG, lsothermal, lso-Volts, 
JBUG, Lllbug, LINK, Link 11, MACROCELL I. 
MACROCELL li, Macro-T, Macro-X, MACSbug, 
MATEC, MDOS, MDTL, MECL, MECL 10 OOO, MECL li, 
MECL Ili, MECL10KH, MHTL, MICRObug, 
Micromodule, Micro-T, MIDA, MIKbug or MIKBUG, 
MiniBloc, MINlbug or MINI BUG, Mini-T, MOKEP, 
MOSAIC I, MOSAIC li, MOTEST, MOZORB, MTTL, 
Multi-Pak, ONEbug, PowerBase, PRObug, OUIL, 
RMS09, RMS68K, SOIC, Straightshooter, 
SUPERBRIDGE, SUPERbug, SUPERio, SUPERlead, 
SUPERlink, SUPERload, SUPERmon, SUPERPOWER, 
SUPERutil. Surmetic, Switchmode, SYMbug, TEXbug, 
Thermopad, Thermopad li, Thermowatt, TMOS, 
TRIMFET, TV BUG, Unibloc, Uniwatt, VERSAbug, 
VERSAbus, VERSAdos, VERSAmodule, VERSAnet, 
XDOS, X-ducer 
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EXORmacs 
M68000 Development System 

• Complete Development System 
for MC68000 MPU 

• Up to Eight User Stations 

• Multi-Processor Bus Arbitration 

• Multitasking Real-Time Operating System 

• Resident Pascal High-Level Language 

• Diagnostic Firmware 

• Up to 192 Megaby1e Fixed/Removable Hard Disk 

• And Up To 2 Megaby1e Dual Drive Floppy Disk 

• Provisions For Future 32-Bit Microprocessors 

• Optional Cross-Development Software For 8-Bit 
MP Us 

EXORmacs is a state-of-the-art development system for 
designing and developing advanced 16-bit microproces
sor based systems using Motorola families of micropro
cessors, microcomputers, and peripheral parts. lt is also 
ideally suited for developing applications using the 
VERSAmodule family of 16-bit board level application 
products and accessories. 

Designed for flexibility and ease of use, EXORmacs 
takes advantage of the power and features of the MC68000 
microprocessor unit (MPU). EXORmacs reduces system 
cost and development time by incorporating features 
which support 16-bit and future 32-bit microprocessor de
signs, as well as providing high-level language support 
through Pascal. With additional terminals and multiple
channel communications modules, up to eight users may 
simultaneously develop M68000 programs. 
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M68KMACSH2 
M68KMACSF2 

EXORmacs Basic System Configurations 
M68KMACSH2 

EXORmacs Hard Disk Based Basic System -
220Volts 

M68KMACSF2 
EXORmacs Floppy Disk Based System - 220 Volts 

Each system includes: 
• Hardware Chassis - with Power Supply and 

15-slot Backplane 
Resident Module Complement 
MC68000 MPU/MMU Module 
DEbug Module 
Two 128K By1e Dynamie RAM Modules 
Disk Controller Module 

Universal Disk Controller 
(with M68KMACSH2) 

or 
Floppy Disk Controller 
(with M68KMACSF2) 

• Software 
Operating System (VERSAdos-E) 
CAT Editor 
Macro Assembler 
Linkage Editor 
Pascal Compiler 
Symbolic Debug 

• Peripherals 
EXORterm 155 Display Console 
16/16 Megaby1e Hard Disk 

or 
1 Megaby1e Floppy Disk 



llCROCOMPUTER CIEVELOPMENT SYSTEMS (continued) 

EXORmacs Expa1rasion Components 

For Multluser Applic1atlons 

Deser 

Display Console (e user) 

Multichannel Com 

lptlon 

>neper 

munica 
up to fo 

t:ions 
Module (supports 

128K Byte Dynami cRAM 

Hard Disk System 
16 Mbyte remova ble/ 

16 Mbyte fixed 
16 Mbyte removat >le/ 

80 Mbyte fixed 

Hard Disk Expansi on Dri~ 
>le/ 16 Mbyte removat 

16 Mbyte fixed 
16 Mbyte removab le/ 

80 Mbyte fixed 

Floppv Disk Syste 

'ur users) 

Module 

·e 

'yte 

Floppy Disk Expa 

m 1 Mb 

nsion D irive 
1 Mbyte 

Remote Developrn ent Sta 1tion 

For System Expanslon 

M68000 User Syst em Err 1ulation 
(USE) Module 

64K Byte Dynamie Module ;RAM 

;RAM 

erModt 

jer Moc 

rap Mo 

bus Sta 

~r Seco 

32K Byte Dynamie Module 

VERSAbus Adapt ile 

VERSAbus Extern I ule 

VERSAbus Wirew dule 

Real-time VERSA .te Analyzer 

180 Characters Pe nd Matrix 
Printer 

Part Number 

M68SXD10255 

M68KMCCM 

M68K128DP 

M68KHDS32-2 

M68KHDS96-2 

M68KHDE32-2 

M68KHDE96-2 

M68KFD2102 

M68KFD2102E 

M68KRDS2-1 

M68KUSE 

M68K64DP 

M68K32DP 

M68KVAM 

M68KEXTM 

M68KWW 

M68KBSA 

M68PRT200N2 
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Single/Multiple User System Configurator 

Step 1. Select number of concurrent termlnals 
Number 

Termmals 
Mult1channeł Communications Modules 

ofUsers MCCM #1 MCCM 

1 
FirstEXORterm 155 

1ncluded in BASIC SYSTEM 

2 Order 2nd EXORterm 155 

3 Order 3rd EXORterm 155 

4 Order4th EXORterm 155 
USE #1 

5 Order Sth EXORterm 155 

6 Order 6th EXORterm 155 
USE #2 

) Order7thEXORterm 155 

8 Order 8th EXORterm 155 

Step 2. Seiect m11s$ storage 

32 MB Drive 192 MB 
Number 1 MBFloppy 2 MB Floppy 32 MS Drive + (Two-96MB ofUsers 1161161 96 MB Drive Drives) (128 MB TotaO 

MostEconomical 

Recommended For Future Growth 
andlorlarge User 

Recommended Data 8ases 

For 
Hard Disk·Baseti 
SystemsDesiring 

AuKilliary Not 
FloppyDisk 'fłecomf'l'!ended 

Storage 
Recommended 

limited-
Space Per Use.r 

Step 3. Select memQry (total bytes on-Une RAM) 
Number 256K 384K 512K of Users 

Minimum 

Recom· 
mencfC:d 

ftequirements Oepend 
on UserActivity 

640K 

łmproves 
System 
ThruJ>U1 

Recom
mended 

768K 896K 1M 

For 
hpansion 



MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

Modular Assemblies for 
EXORmacs Development Systems 

Resident Modules 
MPU Module 

Contains the MC68000 MPU chip, its clock system, a 
tour-segment Memory Management Unit (MMU), primary 
and secondary map switching logic, and firmware that 
provides module diagnostics. The MMU allows the system 
to allocate memory under control of the VERSAdos Op
erating System, and provides multitasking operation. This 
real-time multitasking operation system helps speed pro
gram development by allowing concurrent tasks. 

DEbug Module 
Houses MACSbug Firmware, bus arbitration logic, a 

parallel printer port, the RS-232C terminal port, and a 
downline load RS-232C host port. 

256K Byte Dynamie Memory 
Two 128K byle Dynamie RAM Modules provide EXOR

macs with 128K 16-bit words of RAM, including byle parity. 
Parity is read during memory access, providing the 
MC68000 MPU with soft error status such thai a memory 
re-try may be initiated. The base address may be set by 
the user through switch inputs. The chassis can support 
up to eight RAM modules providing the user with a mega
byle of directly addressable resident memory. 

Universal Disk Controller 
The Universal Disk Controller supports up to two 96 

megabyle hard disk subsystems and up to two megabyles 
of floppy disk mass storage. An MC68120 lntelligent Pe
ripheral Controller handles data requests from the M68000 
system, and provides self contained module diagnostics 
for the disk system. The use of this multiprocessing tech
nique offers increased system performance. This yields 
more efficient utilization of multiple users time. An industry 
standard interface thai provides a transfer rate of up to 
1.25 megabyles/second is used. This controller is supplied 
with M68KMACSH2 only, and requires two EXORmacs 
card slots. 

Floppy Disk Controller 
The intelligent Floppy Disk Controller Module uses an 

MC6801 microcomputer to handle data requests from the 
M68000 system, and provides self-contained module 
diagnostics for the floppy disk. The use of this multi
processing technique offers increased system perfor
mance, which results in more efficient utilization of the 
user's time. This controller requires one EXORmacs card 
slot, is supplied with the M68KMACSF2 only, and supports 
up to two megabyles of floppy disk mass storage. 

System Expansion Modules 
Multlehannel Communieations 
Module (MCCM) - M68KMCCM 

An intelligent communications controller is required to 
provide the I/O interface between each user terminal and 
the EXORmacs chassis. The MCCM provides this inter
face for tour users through individual serial RS-232C ports. 
lt also provides a parallel printer port for these tour users 
to share. 

Each Communications Module will support tour EXOR
term 1 SS's which provide editing and debug capabilities 
for EXORmacs. 

For Expandlng Systems Performance 
VERSAbus Adapter Module - M68KVAM 

The VERSAbus Adapter Module (VAM) provides an in
terface between the extensive line of 8-bit EXORbus Mod
ules and the 16-bit VERSAbus. The EXORbus module 
can be mechanically inserted into a VAM. This enables 
VERSAbus to use various I/O modules, memory and Mi
cromodules designed for the EXORbus. By using two 
VAMs at one address, a 16-bit parallel data transfer ca
pability is possible. 

User System Emulator Module - M68KUSE 
Working with EXORmacs, the MC68000 User System 

Emulator (USE) provides a complete software and hard
ware systems development capability. lt extends the de
bug power of the EXORmacs system into the user target 
system, and allows the user to specify whether the de
velopment system or his own target system should re
spond to a given address. The User System Emulator 
allows evaluation of prototype system hardware and soft
ware in the earliest stages of development, even before 
target system prototype memory and input/output facilities 
are built. 
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VERSAbus Dynamie Memory Modules 
VERSAbus Dynamie Memory Modules offer a wide 

choice of RAM storage elements. These memory modules 
are supplied with byle parity, providing auto re-try on soft 
errors in the EXORmacs Development System. 

128K Byle Dynamie RAM with parity (M68K128DP) 
64K Byle Dynamie RAM with parity (M68K64DP) 
32K Byle Dynamie RAM with parity (M68K32DP) 

Auxiliary Modules 
The VERSAbus Extender Module provides a conve

nient means for the routine testing or trouble-shooting of 
EXORmacs modules. The module under test may be me
chanically inserted into the Extender Module card guides, 
thus raising it to a convenient level for servicing. 

The VERSAbus Wlrewrap Module permits the user to 
construct and incorporate his eustom circuits inio an 
EXORmacs system. Features include standard pin spac
ing for 14, 16, 18, 22, 40 and 64-pin wirewrap sockets. 



"CROCOMPUTER CllEVELOPMENT SYSTEMS (continued) 

M68000 Sy~stem Development Software 
The M68000 software1 development package provides 

designers with CC>st-effective tools for application design 
and implementation. A versatile CRT-oriented Text Editor 
aids in program preparation and modification. Pascal, 
FORTRAN (optional) anid a Structured Macro Assembler 
permit the designer to choose the language or languages 
thai best lit his requirements. 

A flexible Linkage Editor permits development to pro
ceed in a modular top-down process by combining sep
arately-written modules, inio an executable unit. Finally, 
a powerful symbolic debugger aids the designer during 
program checkout, pem1itting debugging at the source 
level even for those prog1rams wrttten in multiple languages. 

Real-Time Operatlng Siystem 
The M68000 Real-time Operatlng System (VERSAdos) 

provides complele real-time, multitask support for the 
EXORmacs User. Features included in the VERSAdos 
are: 
• Real-time multitaskin!~ executive 

• Device independent I/O 

• Floppy and hard disk support 

• Sequential, random, and index sequential file capabilities. 

VERSAdos Utlllt.les 
VERSAdos Utilities provlde valuable tools for creating 

and maintaining files. For example: 
BACKUP creates a m~w copy of a diskette or cartridge 

with an exact image or a reorganization option. COPY 
allows individual files tet be duplicated. LIST provides a 
method of examining tho contents of a file. RENAME pro
vides a means of changing a file name or protection code. 
A new disk is set up for VERSAdos with the INIT Utility. 
DELETE is used to elirninate files. DIRECTORY shows 
the user the names of files thai are on a disk. 

CAT Text Edltor 
The EXORmac:s CRT-oriented Text Editor runs under 

the supervision o1' the Operatil!lg System and provides the 
capability to create and modify source programs. The ed
itor supports both comnnand and cursor editing, utilizing 
the cursor, control characters and function keys of the 
EXORterm 155. 

Structured Assembler 
The M68000 Structu1'ed Macro Assembler translates 

source statements inio n~locatable machine code, assigns 
storage locations to instructions and data, performs aux
iliary assembler actions designated by the programmer, 
and optionally produces a cross-reference listing. The 
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M68000 resident assembler includes macro and condi
tional assembly capabilities plus certain control constructs 
thai permit structured programming at the assembly lan
guage level. 

Pascal Compller 
Pascal is a block. structured high order language thai 

promotes good programming technique, iś self
documenting, and simplilies program writing. Extensions 
provided by Motorola include: Absolute Address specifi
cation for variables, alphanumeric labels, string opera
tions, EXIT statement, OTHERWISE clause as part of the 
CASE statement, non-decimal integers, optional run-time 
error checking, run-time file assignment, plus separate 
compilation and linking of individual modules. The code 
produced is ROMable, re-entrant, and position independent. 

FORTRAN Compller (Optlonal) 
Motorola's FORTRAN exceeds ANSI FORTRAN 77 

subset language specification, providing real-time pro
cessing capabilities. FORTRAN's strengths are its arith
metic and mathematical capabilities. The FORTRAN 
Compiler generates relocatable object code which is 
ROMable, position independent, and permits linkage to 
assembly language routines. 

Llnkage Edltor 
The Linkage Editor provides the capability of merging 

two or more separately-compiled object units inio a load
able object module file. li determines segment attributes, 
calculates address space, searches libraries to resolve 
ex1ernal references, and relocates object code. The Link
age Editor provides a report thai contains a Module Map, 
a table of ex1ernally defined symbols, and a list of any 
unresolved or multiply-delined symbols. 

Symbollc Debug 
The SYMbug debugging package is used to debug pro

grams written in assembly language or any of Motorola's 
high-level languages. lnformation provided by the lan
guage processors and Linkage Editor permits the user, 
via SYMbug, to: 
• Symbolically examine, insert, and modify program ele

ments such as instructions, numeric values, coded 
information. 

• Symbolically cdntrol execution, including the insertion 
of breakpoints. 

• Symbolicaily search programs and data for specific ele
ments and sub-elements. 

• Symbolically create Macro Commands thai allow user
defined formats and commands. 



MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

EXORciser For 8-Bit 
Prototype Development 

The EXORciser is an expandable development system 
thai allows emulation of any 8-bit Motorola microprocessor 
or microcomputer configuration, from the simplest to the 
most elaborate. lt comes with an MPU Module that pro
vides system timing and a DEbug Module that contains 
system firmware. Both MC68BOO or MC68B09 MPU ver
sions are offered in the EXORciser Development System. 

With optional accessories, the EXORciser design and 
diagnostic functions can be extended to other members 
of the Motorola family of microprocessors and 
microcomputers. 

The EXORciser with a USE (User System Emulator) 
option can be used to test and evaluate equipment ex
ternal to its chassis. By removing the microprocessing unit 
from the user's system and connecting the USE cabie 
lrom the EXORciser inio the MPU's socket, the EXORciser 
with its EXbug firmware can be used to debug and trouble
shoot microprocessor systems. 

The basie EXORciser consists of a rugged cabinet wilh 
a built-in power supply, and a prewired bus-oriented 14-
slot Backplane with MPU and DEbug Modules. Together 
these elements fo;m a development microcomputer, with 
the capability of adapting the unit to a specific design 
problem by adding oplional I/O and memory modules. 
Additional Motorola memory modules for the EXORciser 
can be selected to suit varying system configurations; for 
example, to meet the increased memory requirements of 
sophislicated high order language based systems. The 
concept of add-on modules permits the user to match the 
funclional requirements of the systems being developed. 
Using one slot each for a floppy disk and printer funclion, 
ten slots remain for memory and 1/0 expansion. The 
EXORciser is a system thai is never out-of-dale, being al 
all times upgradable when new and expanded microcom
puter functions become available. 
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EXORterm 220 for 
Program Development 

The EXORterm 220 Development System adds video 
display and keyboard entry facilities to the capabilities of 
the basie EXORciser, making it particularly useful for soft
ware development. Il consists of an integral card cage that 
contains an MPU and DEbug Module, with provision for 
six more standard EXORciser modules for system design 
flexibility. 

EXORterm 220 contains a high-quality CAT with a full 
1920-character screen and easily readable 7 x 9 ASCII 
characters. A 59-key detachable keyboard incorporates 
12 special keys that can be encoded to invoke functions 
unique to a user's system. lls serial communications link 
has speeds to 9600 baud for informalion exchange. 

The EXORciser/EXORterm card cage is compatible with 
thai of the EXORciser, thereby offering the EXORterm 
user the same wide selection of accessory boards. When 
the system is used in conjunclion with a floppy disk system 
and printer, two of the six available Backplane slots are 
devoted to interface modules for these peripherals, leaving 
tour slots for the expansion of memory, 110, and/or ac
cessory functions. 



llCROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

EXORciser/EXOR:term 
Options for SystHm Configuration 

lt would be convenient to own a single, complete de
velopment system -- one that would help design every 
microcomputer that could conceivably be required, from 
the smallest to th1~ largest. But that would be expensive. 
That's why the EXORciser contains only the basie elec
tronics required for all systems, regardless of size. The 
remaining circuitr( is ofllered as modular options, to be 
purchased il and when demanded by system design. This 
expandable feature assures maximum ulility at low cost. 
li also eliminates equipment obsolescence, since new 
modules with greater capabilities are constantly being de
veloped as microc:omputer technology advances. 

EXORcisers and EXOIRterms are offered without mem
ory to emphasize flexibility in meeting individual configu
ralions. The memory, 1/0, and auxiliary modules expand 
the development system capabilities over a wide range 
of varying design requiruments. 

The Basic System 

Descrlptlon 

For MC6800 System 
Development 
with USE option 

For MC6809 System 
Development 

Add-on Module t•o conv 
MC6809 EXORciser t 
USE capability 

13rt 
o 

EXORclser EXORterm 
220 

M6800 M6800 
EXOR32U TERM56 
M6800 -
EXOR56U 

M6809 M6809 
EXOR32 TERM56 
M6809 
EXOR56 

M6809USE -

EXORciser/EXC>Rterrn Expansion Modules 

Memory Modules 

Static RAM 
Parity (2 MHz) 

Dynamie RAM 
Parity (2 MHz) 
Hidden Refresh (1 MH 

EPROM/RAM 
(unpopulated) 

2K 

X 

2:) 

Number of Bytes 

BK 16K 32K 18K 64K 

X X 

X 
X X X X 
X X X X 

X 

I/O Add-Ons 
PIA Module MEX6821-2 

Four 8-bit I/O ports, for parallel-oriented periphera1s· 

ACIA Module MEX6850 
Asynchronous communication 

ACIA/SSDA Module MEX6850-2 
Asynchronous/ synchronous communicalion· 

Peripherals for System Enhancement 
(for descriptions, see page 52). 

Display Terminal, 
EXORterm 155 

Printer: PRT 200 

Support Modules 
CAT Controller MEX6845 

Provides the interface to raster scan CRT displays for 
terminals in stand-alone or cluster configuralion· 

Data Link Controller MEX6854 
Provides data communications interface for both pri

mary and secondary stations in stand-alone, polling, and 
loop configurations· 

General Purpose Interface Adapter MEX68488 
Provides a means for controlling and moving data to 

and from complex systems of multiple instruments• using 
IEEE-488 communication protocol. 

Auxlliary Modules 
Wlrewrap Module 

For prototype development. 
Extender Module 

MEX68WW 

MEX68XT 
For access to any development module from outside 

the EXORciser chassis. 

'up to 2 MHz capability. 
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MICROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

Accessories for System Diagnosis and 
Manufacturing 

The EXORciser!EXORterm and their basie options are 
very versatile development instruments. Through emu
lation of a user system, they take the guesswork out of 
hardware and software design. And with these additional 
modu/ar options, they become highly sophisticated post
design centers. 

MEX68SA2 (6800) 
SYSTEM ANALYZER M6809SA (6809) 

This unique instrument can be used to enhance the 
capabilities of the EXORciser as a design tool, or as an 
independent, portable, low-cost unii for field service of 
bus-compatible equipment. 

In field service applications, the System Analyzer de
rives operating power and I/O signals directly from the 
system under test. lt can stop the system at any point in 
its program, step through the program, change the con
tents of the system memory, and monitor and record the 
MPU's operation during a selected portion of the program 
without shutting down the operation. 

In EXORciser applications, it complements the system's 
inherent program development capabilities. In conjunction 
with the EXORciser and USE, it offers the most powerful 
combination of development and diagnostic tools available 
for microcomputer work. 

PROM PROGRAMMER M68PP4 
This module plugs into the EXORciser or EXORset 

and is compatible with EXbug firmware and disk ope
rating systems. The PROM Programmer is designed to 
program a variety of MOS PROMs, EPROMs and bipo
lar PROMs. lt can verify data from the PROM, transfer 
data from the PROM to the development system RAM 
memory, and transfer blocks of data from one memory 
location to another. Programming time depends upon 
the PROM used. 

Software on MDOS and XDOS diskette for both 
M6800 and M6809-based systems is included with the 
PROM Programmer. 

EXORciser/EXORterm Conversion 
Systems 

Through hardware and corresponding software op
tions, the EXORciser can be transformed into a dedicated 
design and evaluation tool for microprocessors such as 
the MC6801, MC6802 and MC68000. 

MC6801 Development System MEX6801 
This product upgrades M6800 or M6809 EXORcisers 

and EXORterms for development of MC6801-based sys
tems. All three modes of MC6801 operation - single-chip, 
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expanded multiplexed and expanded non-multiplexed -
are supported by this system. 

This system is fully compatible with all current EXOR
ciser supporting hardware and software and includes the 
USE function. lt allows real-time emulation of the MC6801 
application hardware and facilitates the debugging of 
software. 

MC6805 Family 
Development System MEX6805, MEX6805R2 

These products adapt M6800 or M6809··based 
EXORcisers and EXORterms to the development of sys
tems based on the MC6805P2 and MC6805R2/U2 micro
computers. lncluded in the support system are the printed 
circuit board module, extended cables for USE for both 
HMOS MC6805 versions, and an MDOS diskette con
taining the M6805 Cross Macro Assembler and FIVEbug 
(the system debug/monitor program). 

A two-processor philosophy is utilized, in which an 
MC6805 microcomputer on the module operates in con
cert with an MC6800 or MC6809 microprocessin9 unit in 
the host EXORciser. 

MC146805E2 Development System MEX146805 
This 8-bit CMOS system provides an M6800 or M6809-

based EXORciser with the capability to debug MC146805E2 
applications in the actual hardware and software config
uration of the user's final system. 

lt emulates all MC146805E2 inputs and examines all 
the corresponding outputs via software control, or controls 
the inputs and outputs via external user hardware. Thus, 
!his development system offers an economical and ex
pedient means for developing new applications prior to 
committing the programs to the final production masks. 
This system requires 24K bytes of RAM and an EXORdisk 
li or Ili in addition to the EXORciser or EXORterm. 

MC141000/1200 
Development System MEX141000M 

This 4-bit CMOS system is functionally similar to the 8-
bit CMOS system, except that it is designed for simulating 
the MC141000/1200 microcomputer on an M6800-based 
EXORciser. lt also requires 24K bytes of RAM and EXOR
disk. 

MC6802/MC6846 Support Module MEX6802-46 
The MC6802-6846 may be used with the EXORciser1 

EXORterm development tools to develop hardware and 
software for the MC6802 and MC6846 two-chip micro
computer. Later it can be used as the system microcom
puter module. Du ring development, the MC6802-MC6846 
Module replaces the MPU Module in the EXORciser. 



lllCROCOMPUTER DEVELOPMENT SYSTEMS (continued) 

Low Cost Development and Evaluation Systems 
EXORset 33 

This very reasonably-priced, self-contained, desk top 
system provides a productive means of efficient and fast 
software development. EXORset fills the gap between 
low-cost evaluation kits and high-end development sys
tems. EXORset offers these unique features in one 
system: 
• MC6809 high-performance processor - The expanded 

instruction set, addressing modes and architecture of 
the MC6809 allows sophisticated programming tech
niques such as structured programming, position
independent codes, re-entrant routines, and real-time 
opera lion. 

• Full ASCII keyboard with 16 user-assigned function 
keys. 

• Dual mini-floppy dis~• drives and controller board -
Together these1 drives provide320K bytes of mass stor
age. Resident disk-drive firmware provides entry points 
for insertion of special disk handling routines. 

• Dual double-sided, s<>ft-sectored mini-dlskettes. 
• 9" CAT display - 22 lines of 80 characters (or 16 lines 

of 40). Simultaneously displays a full 320 x 256 dot 
graphic image .. 

• 56K RAM and 12 sockets for 24K of EPROM/ROM. 
• Complete software dllvelopment package 

System monitor firmware, operating system, Macro 
Assembler, CIH-ori1rnted Text Editor, Diagnostics, 
Interactive Compiler. 

• High-level la~1uage, BASIC-M - Easy to learn and 
idea! for program design because of its conversational 
natura, BASIC:-M (compatible with standard BASIC) 
provides real-time condition and interrupt monitoring. 

• The Pascal hi!~h-levE1l language isoptionally available 
to give the EXORset userthe power and versatility of 
this block-structured language. 

• Standard parallel printer interface. 
• Fully compatible witti EXORciser/EXORterm systems 

and Micromodules -- Two Micromodule-compatible 
connectors arE1 availstble for user applications. 
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MC6801 Evaluation Module -
MEX6801EVM 
MC68701 Programming Module -
MEX6801 EVM1 

As configured, the MC68701 MCU may be evalu
ated in the single-chip mode by attaching an 
RS-232C compatible terminal to the serial port of the mod
ule. Thus, the minimum functioning system consists of 
only the MC6801 MCU and two level translators, MC1488 
and MC1489. 

In the expanded mode, the user may add an ACIA, 
PTM, 4K bytes of RAM or 2K EPROM and a program
mable gate array for address configuration. For additional 
programming flexibility, the expanded mode allocates 8K 
bytes of off-board program space. 

The Evaluation Module provides the user with the ability 
to evaluate the MC6801 microcomputer using the Lllbug 
debug monitor via the serial 1/0 port and RS-232C 
interface. 

The MC68701 Programming Module is populated with 
an MC68701 device and 2K bytes of RAM to provide pro
gramming capability for the MC68701 EPROM device. lt 
may also be used to evaluate the MC6801. 

MC68000 Design Module -
MEX68KDM 

The MC68000 Design Module provides the user 
with an easy means of designing with and evaluating the 
MC68000 microprocessor. This module provides a debug 
monitor (MACSbug), 32K bytes of RAM, two 16-bit parallel 
1/0 ports, three 16-bit programmable timers, two ACIA 
serial RS-232C ports, and a wirewrap user's area. 

The Module may be used in one of three configurations. 
First it may be used as a stand-alona, where the user 
provides his own power supply and RS-232C terminal. 
Secondly, it may be used in an existing EXORciser or 
EXORterm System in the non-expanded bus mode. Fi
nally, it may be used in a card cage with other EXORbus 
memory or I/O boards in the expanded mode. 

An EXORbus interface card is provided to allow the 
Design Module to read or write data to an external memory 
or 1/0 card in either the upper or lower byte positions. 



MICR6COMPUTER DEVELOPMENT SYSTEMS (continued) 

Resident System Software 
8-Bit Assemblers, 
Editors and Monitors 

M6800 and M6809 Development System 
Software Package 

Supplied with the Motorola floppy disk subsystem, 
EXORdisk, is a basie software development package con
sisting of the Motorola Disk Operating System (MDOS), 
CAT Editor, Macro Assembler and Linking Loader. 

M6800/M6801 and M6809 Downllne Loaders 
The Download Utility permits loading programs thai are 

developed on a host system inio an EXORciser and Mi
cromodule system. Key features include position inde
pendence, user specification of ACIA addresses and con
trol codes, software selection of transmission codes, 
comprehensive error checking and reporting, and an op
tional entry point for user-developed Debug/Monitor 
programs. 

M6809 Real-time Multitasking System 
The M6809 Real-time Executive (RMS09) provides a 

multitask control capability for the M6809. The RMS09 
is ROMable and may be used with Micromodule 19 or 
other similar hardware. 

EXORset Development System 
Software Package 

The following software package is delivered on mini
diskettes with EXORset: 
• XDOS Operating System - Compatible with MDOS 
• CRT-oriented Text Editor - Simplifies program entry 

and modification 
• Macro Assemblers - Processes source program state

ments written in M6800, M6801, M6805, and M6809 
assembly language. 

• Diagnostics - Disk file of check-out routines 
• BASIC-M Interactive Compiler - Universal program

ming language with bit manipulation and trace. 
• Pascal Compiler (optional) 

8-Bit High-Level 
Languages and Cross Assemblers 
Resldent MPL Compiler 

A high-level, user-oriented system programming lan
g uage for the MC6800 and MC6809 MPU's, MPL is a 
block-structured language with features chosen for appl
icability to the microprocessor environment. This compiler 
is designed to operate in an EXORterm or EXORciser 
floppy disk-based environment with MDOS. 

M6800/M6809 FORTRAN 
Resident FORTRAN is a high-level programming lan

guage widely used for scientific and engineering problem 
solving. This FORTRAN Compiler, which is a subset of 
the ANSI standard FORTRAN IV, translates the source 
program inio a relocatable object module. The Linking 

Loader converts the relocatable object code inio an ex
ecutable object file. 

M6800 Real-Time FORTRAN Compiler 
This FORTRAN Compiler enables the user to write 

real-time software in a high-level language for use in 
M6800-based Micromodule systems. li also contains an 
execution-time operating system, allowing several queues 
of tasks to be perlormed, with an ability to respond to real
time interrupts and to generale delays. 

M6800 Resldent BASIC Interpreter 
The Resident BASIC Interpreter provides another prob

lem-solving tool to the M6800 microcomputer family of 
products. BASIC is high-level programming language 
widely-used for education, general-purpose, and certain 
business-related applications. Decimal arithmetic, string 
variables and arrays, string functions, and printer output 
are severa! of the features. 

M6809 BASIC-M Interactive Compiler 
The BASIC-M Interactive Compiler provides an exten

sion over standard BASIC in two major directions. lt im
proves considerably the capabilities of the BASIC pro
gramming language and generates executable codes thai 
can be u sed independently of the compiler itself. The com
piler is available for M6809-based EXORciser, EXORterm, 
and EXORset development systems. 

M6809 Pascal 
M6809 Pascal produces relocatable object modules thai 

may be linked with other separately compiled Pascal mod
ules and/or assembly language modules. The object code 
is position independent, re-entrant and ROMable. Both a 
Compiler which produces a relocatable object module, and 
an Interpreter version are available for M6809-based 
EXORciser systems. A Pascal compiler is optionally avail
able for EXORset. 
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M68000 Pascal Compller on M6809 
The M68000 Cross Pascal Compiler further extends the 

powerlul software development capabilities of the M6809-
based EXORciser, by permitting the compilation of M68000 
programs written in Pascal. 



illlCROCOMPUlER DEVELOPMENT SYSTEMS (continued) 

RESIDENT SYSTEM SOFTWARE (continued) 
Cross Macro Asi~emblers 

Cross Macro Assemblers are provided for the following 
MPU/MCU on lhe 6800/6809-based EXORciser and 
EXORterm. 

M6800* (M6802, M6808) 
M6801 * (M68701 , M6803) 
M6805* (M146805) 
M6809* (M6809E) 

*lncludes Linking Loadm 

Motorola also offers Cross Assemblers for the M141 OOO/ 
1200 DevelopmEmt Systems. These assemblers permit 
the user to develop h!is software on an M6800-based 
EXORciser. 

Debug Aids 

M6809 Symbolic Debugger 

The M6809 Symbolic Debugger (SYMbug) permits soft
ware developers to debug programs at the source level, 
and relieves the user of the task of remembering a large 
number of details about his program. li allows the pro
grammer to examine and modify program elements, to 
control execution, to trace program execution, and to cre
ate macro commands. SYMbug is available on M6809 
based EXORciser or EXORterm development systems. 

Non-ResidE~nt Software Options 
Cross-compulE!r software allows the use of a mainframe 

computer to develop programs for, and to simulate M6800, 
M6809 or M68000 hardware during the development of 
microcomputer systems. The following software routines 
simplify the use of such computers in program development. 
• Cross Assembler - Translates assembly language 

mnemonics and directives inio microprocessor machine 
language. 

• Cross Simulator-- Simulates the execution of machine 
language instructions for the microprocessor, and op
tionally provides a count of the elapsed cycles of 
simulation. 

Cross Computer Software 
For MC68000 . . . Sirnulator - for IBM 370 

For MC6809 .. . 

For MC6800 .. . 

Macro Assembler - for IBM 370, PDP 11 
Pascal - for IBM 370 

Macro Assembler - for IBM 370, PDP 11 

Macro Assembler and Simulator 
lor IBM 370 
Sigma 9 
Nova 
CDC6000 
Honeywell 6000 
PDP 11 

MPL 
lor IBM 370 
Sigma 9 
CDC6000 
Honeywell 6000 

• MPL Cross Compiler - Translates the high-level user
oriented system language called MPL inio micropro
cessor assembly language. MPL is a block-structured 
language especially suitable for implementing control 
type applications. 

• Pascal Compiler - Pascal is a powerful general pur
pose block-structured language thai meets a wide va
riety of programming needs. Motorola Pascal includes 
extensions thai make it easier to use Pascal when im
plementing software for a microprocessor-oriented 
environment. 
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MICROCOMPUTER OEVELOPMENT SYSTEMS (continued) 

Peripherals 
Use of appropriate peripheral devices can generale sav

ings by affording taster program development. Each 
Motorola peripheral is supplied with the necessary circuitry 
to perform the necessary development system interface 
function. 

EXORterm 155 
EXORterm 155 is a video terminal which facilitates the 

exchange of data between the user and the development 
system via a high quality video interface in combination 
with keyboard entry and a serial communications link using 
speeds up to 9600 baud. 

EXORterm 155 uses LSI components of the M6800 
family to provide control of the display attributes, com
munication facility, terminal switch/indicator control, and 
keyboard inputs. The keyboard provides cursor control 
keys and special keys to invoke functions unique to the 
EXORciser and EXORmacs Operating Systems. These 
keys can also be used by the designer for special routines. 
An additional Text Edit mode feature permits multiuser 
editing. 

EXORterm 155 may be connected for either RS-
232C or 20/60 mA current loop operation. Like the EXOR
term Development System, this display console contains 
a high-quality CAT with a full 1920-character screen and 
7 x 9 ASCII characters. 

THE EXORdlsk 
The EXORdisk is a dual floppy disk storage system with 

its own package of development software. EXORdisk is 
designed to support either MDOS (the EXORciser Disk 
Operating System) or VERSAdos (the EXORmacs Disk 
Operating System). li facilitates high-speed data transfers 
through fast headsettling time and logical sector arrange
ment. An interface card connects this storage system to 
the EXORmacs, EXORciser or EXORterm Development 
Systems. 

EXORdisk is available in various storage capacities. 
EXORdisk li offers 512K bytes of storage. lt is a single
sided/single-density dual drive system with up to 256K 
bytes of memory per diskette. EXORdisk Ili is a double
sided/single-density dual drive system with total storage 
of 1 million bytes. An expansion unit is availablefor EXOR
disk Ili which adds one additional disk drive and intercon
necting cabie to increase storage to 2 million bytes. 

EX O A term EXORdisk 

Hard Disk 
The longer, more complex programs written lor ad

vanced 16-bit processors like the MC68000 make much 
higher data transfer speed and larger storage capacity a 
necessity. New Hard Disk systems offer the EXORmacs 
user a choice of high speed mass storage. 

For multiuseroperation in the EXORmacs system, Hard 
Disk is required to provide rapid storage and retrieval for 
a large number of files. Hard Disk storage greatly en
hances and increases file access performance over a 
floppy disk-based system. 

Dot-Matrix Prlnters 
Motorola dot-matrix printers are equipped with an in

terface module and/or an interconnection cabie assembly 
that specifically adapts them to the various Motorola mi
crocomputer development systems, including the EXOR
macs, EXORciser, EXORterm and EXORset. In addition 
these interface accessories permit the printers to be used 
with Motorola Micromodules to provide more complete 
availability of microcomputer system components. Printer 
specifications are as follows: 

FUNCTION PRT200 PRT100 

Print Speed (cps) 180 80 
Lines-per-Mlnute (80 characters) 90 28 
Bidirectional Printing Yes No 

Dot-Matrix 7x7 9x7 
ASCII Character Set 96 96 
Tractor Feed Yes Yes 
Condensed Print (10-16.5 cpi) - Yes 

t 

Hard Disk Dot-Matrix Printm 
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VERSAmodules 
VERSAmodules represent a new class of modular 

subsystems with whic:h to implement a complete high
performance microconnputer system. Based on the 16-bit 
MC68000 micmprocessor, and VERSAbus, Motorola's 
new high-speecl systern-interconnect bus, VERSAmodule 
microcomputer systems rival the performance category of 
medium range rninicornputers. 

Micromodules 
An extensive set of compatible board-level, 8-bit micro

computer subsirstems with which to configure complete 
systems with widely varying capabilities - quickly, effi
ciently and cost-effecti1vely. 

Memory Systems 
Our products include standard add-in memory boards 

for the most popular rnicro/minicomputers, add-on mass 
memory systems for mini/maxi computers, and eustom, 
one-of-a-kind, designs to customer specifications. Our 
capabilities range from microprocessor-based systems 
and memory boards to multimegabyte mass memory 
systems. 
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Micromodules 
The Micromodule family consists of an extensive com

plement of board-type products thai permit rapid imple
mentation of 8-bit microcomputers. lt is headed by a 
selection of differently configured, single-board mi
crocomputers, requiring additionally only an appropriate 
power supply, endosure (see page 61 ), and a user ap
plication program for implementation. These boards vary 
in capabilities and applications due to difference in the on
board microprocessor, as well as 110 and memory content. 
System capabilities may be further expanded through the 
addition of supplemental Micromodule memory boards. 

Complementing these monoboard microcomputers is 
a line of support modules (page 56 ) that permit expan
sion of the basie microcomputer to systems offering 
broadly expanded capabilities. 

Part No. Paralleł Serlal I/O 
lnput/Output RS-232C RS-422 20mA 

M68MM01 3 PIAs/60 Lines 

M68MM01A2 2 PIAs/40 Lines 1 ACIA 
Use 

MM11• 

M68MM01B 
1 PIA/20 Lines 
1 PTM 

M68MM01B1A 1 PIA/20 Lines 
1 ACIA 

Use 
1 PTM MM11• 

M68MM01D Printer Port 
1 ACIA 

(OPT.) Use 
1 PTM t MM11• 

M68MM17 1 PIA/20 Lines 
2ACIA 

Use 
1 PTM MM11• 

1 PIA/20 Lines 1 ACIA 
(OPT.) Use M68MM19/19A 

1 PTM or 
t MM11• 

SSDA 

PIA 
PTM 
ACIA 
SSDA 

16 Programmable I/O Data Lines and 4 Control Lines 
Three 16-bit Programmable Counter/Tlmers 
Asynchronous Communicatlons 
Synchronous Communications 

' 

The photograph of Micromodule 19, utilizing the 
MC6809MPU, is representative of the composition of 
Motorola Monoboard Microcomputers. Variations 
consist primarily in I/O and on-board memory confi
guration. 

Me mory Clock 
Optlons 

ROM RAM MPU (MHz) 

To 4K 1K 6800 1 --
To 8K 1K 6800 1 

--
,To 4K 128 6802 1 Not Expandable 

To 4K 384 

To 
10K 

To 
40K 

To 
16K 2K 

t 

6802 1 Cassette I/O 

6800 1, 1.5 Use 2K RAMs in ROM Sockets 

6809 1 Use RAMS In ROM Sockets 

1(MM19) 
6809 2(MM19A) 

Replace ACIA with SSDA t 

Option-requires slight board modification 
Option-requires additional Micromodule (MM11) 
(RS-232C to 20 mA Current Loop Adapter) 

Quick-Selection Guide - Memory Expansion Boards 
RAM --

Part Number/Name Dynamie Hldden 
EPROM/ROM Static Refresh Refresh 

M68MM04 16K EPROM/ROM Module 1to16K 

M68MM04A ROM/EPROM Module 1to64K (2 to 32K)" 

M68MM06 2K Static RAM Module 2K --
M68MM09 4K Static CMOS RAM Module 4K„ 

MEX6815-3 8K Dynamie RAM Module 8K 

MEX6816-1HR 16K Dynamie RAM Module w/Hidden Refresh 16Kt 

MEX68RR EPROM/RAM Module 1to16K 512 

•using Pin Compatible RAMs „With On-Board Battery Backup t32K, 48K and 64K versions available. 
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"CROMODULES (ccmtinued) 

MC6809 - Based Monoboard Microcomputers 
Parallel/Serial l/C) with Timer M68MM19,A 

Features advanced llllC6809 8-bit microprocessor with 
high-level langua9e capability and up to 2 MHz operation. 
2K bytes of on-board static RAM is accessible from ex
ternal DMA. Four sockeots are wired to receive 2K or 4K 
EPROMs, ROMs or pin-compatible RAMs. Contains one 
MC6821 PIA (wiith strap-selectable I/O buffering), one 
MC6850 ACIA, replaceable with SSDA, optional RS-232C, 
RS-422, or RS-4~!3 seria1I interface, and one MC6840 PTM 
with three 16-bit programmable limers. On-board dynamie 
memory refresh control logic and DMA control logic pro
vides versatile memory interface. 

Parallel/Serlal I/O wlth Timer M68MM17 
This module allows economical usage of MC6809 pro

cessing power in cost-sensitive applications. li features 
live 28-pin sockets for user-provided RAM/ROM/EPROM 
devices up to BK bytes each. Serial I/O is available through 
two RS-232C standard ports. A buffered parallel I/O port 
(MC6821-based) is also provided. Timing and counting 
functions are accommodated with an MC6840 triple 16-bit 
programmable timer/counter. This module is configured 
for 1 MHz system operation. 

MC6800/MC6802 - Based Microcomputers 
Parallel I/O M68MM01 

Microcomputer board designed primarily for parallel I/O 
applications. Timed by a 1 MHz crystal-controlled clock, 
the board contains 1 K bytes of static RAM and has un
populated sockeits for 1our 1 K EPROMs or ROMs. Dy
namie refresh circuitry permits use of external add-on 
dynamie memory boards. The board mounts three Periph
eral Interface Adapters (MC6821 PIAs) with 60 lines avail
able for parallel I/O applications. 

Parallel/Serial I/IO M68MM01A2 
Similar to above, but uses one MC6850A synchronous 

Communications Interface Adapter in place of one of the 
PIA circuits. This reduceos parallel I/O to 40 lines, but adds 
RS-232C serial interfac,e capability. 

Parallel/Serlal I/O wlth Tlmers M68MM018 
M68MM0181A 

Si mi lar to 01 A2 but sacrifices the second PIA (parallel 
I/O reduced to 20 lines) in favor of MC6840 PTM device 
with three 16-bit binary programmable timers. M68MM01 B 
has no EXORbus interface and no additional on-board 
RAM, but 1B1A does have 256 bytes of additional RAM. 
Both have sockets for up to 4K of EPROM. Type 1B1A 
also features audio tape cassette interface circuitry. 

Serial/Timer I/O with Prlnter M68MM01D 
Similar to 181 A, but converts the PIA circuit to a ded

icated parallel printer interface. The on-board AGIA may 
be replaced with a Synchronous Serial Data Adapter 
(MC6852) device to provide a synchronous interface. Five 
sockets are available for 2K EPROMs, ROMs or pin-com
patible RAMs. 

Basic Mlcroprocessor Assemblies 
These subsystems pirovide the basie processing func

tions of a microc()mputeor. When combined with additional 
Micromodules, tt1ey offer a wide range of performance 
options. 

Central Processing Unit M68MM02 
Contains MPU and Timing/Control functions. This M6800-

based microprocessor tioard has 1 MHz crystal-controlled 
clock. lncludes timing and control for three-state and Hall 
operations and on-board dynamie memory refresh control 
logic. 
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Arithmetic Processlng Unit M68MM14, 14A 
Basic arithmetic processor features AM9511 APU ca

pable of the four major arithmetic functions, plus square 
roots, logarithms and exponenliation. as well as fixed-point 
16 and 32-bit operation, floating point 32-bit operation, 
and float-to-fixed and fixed-to-float conversions. Sample 
execution time for 32-bit floating point "multiply" is 49 µs 
(MM14A). 1 MHz and 2 MHz operation. 



MICROMODULES (continued) 

Microprocessor Support Modules 

Quick-Selectlon Guide - Data Converters, Analog 

Part Number/Name 
AID O/A --

Hlah Level 12-Blt Low Level 16-Blt Voltage Current 

M68MM05A High-Level, 12-Bit 8 Channel Oifferential 

M68MM05B High-Level, 12-Bit 16 Channel Single Ended --
M68MM15A High-Level, 12-Bit 

8 Channel Oifferential 
16 Channel Single Ended --

M68MM15A1 High-Level, 12-Bit 
16 Channel Differentia! 

32 Channel Single Ended --
M68MM15B Low-Level, 16-Bit 1 Channel lsolated 

Expandable to 16 channels 

M68MM15BEX Low-Level Expander 1-4 Channel Expander 

M68MM05C Quad 12-Bit O/A 4 Channel 

M68MM15CV Voltage O/A 1-4 Channel 

M68MM15CI Current O/A 1-4 Channel 

Qulck Selectlon Guide - 110 Modules, Digital - Parallel 

Part Number/Name 
TTL Level Relay Opto lsolated 

lnput OUtput Output lnput I Output 
M68MM03 32/32 lnpul/Output 32 32 

MEX6820,6821-2 (2MHz) lnpul/Output 2 PIAs/40 I/O 

M68MM13A Digital Output 16 

M68MM13B Digital Output 32 

M68MM13C Optically lsolated Digital lnput 24 (voltage in) 

M68MM130 Optically lsolated Digital lnput 24 (switch closures) 

M68MM23 Optically lsolated lnpul/Output 1 to 16 AC or OC I/O 

Qulck Selection Guide - I/O Modules, Digital - Serial 

Part Number/Name 
Interface IEEE 488-1978 

RS-232C Rs-422 RS-423 20 mA Bus 

M68MM07 Quad Communications 4• 4• 4• 4• 

MEX6850 ACIA 1 1 

MEX6850-2 2MHz ACIAISSOA .. .. .. . . 
M68MM11 RS-232C to TTY Adapter RS-232C to 20 mA Translator 

M68MM1'21 GPIB Listener/Talker/ Listener/Talker 
12-1·„ Controller Controller 

M68MM12A/ 
GPIB Listener/Talker Listener/Talker 12A1„. 

M6801M2A Display Interface Composite Video at O.SV, 75 n (Compatible with M68MOM1 CAT) 

•ACIA or SSOA and Interface are User Options. 
„SSOA and Interface musi be installed by the user. 

Memory - I/O Modules, Digital Serial/Parallel 
Part Number 

.„M68MM12/12A for 6800-based systems 
M68MM12-1/12A1 for 6809-based systems 

Na me 

M68MM16/16A Combo ROM/RAM - I/O Module 
1 PIA, 1 PTM, 1 ACIA. 2K RAM, To 32K ROM/EPROM 
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'icromodules (Contiinued) 

Microprocessor Support Modules 

Data Converters 

Analog-to-Digital 

Micromodules 15AIA 1 accept analog input voltages 
ranging from 625' mV to 10 volts full scale, and convert 
them with nominal ·12-bit resolution into a digital repre
sentation. Micromodule 15A provides 16 single-ended or 
8 differential input channels while Micromodule 15A 1 of
fers 32 single-ended or 16 differential input channels. 

The module comprises analog input multiplexers; means 
(strappable option) for operating with single-ended, pseudo
differential or true-differential inputs; means (strappable 
option) for choosing unipolar 5 or 1 O volt full scale or 
choosing bipolar ± 5 or ± 10 volt full scale input levels. 
A software programmable gain amplifier offering gain fac
tors of X1, X2, X4, or XS:, an AID converter of nominal 12-
bit resolution, a 5-volt to ± 15-volt de to de converter, and 
TTL-compatible buflers for the system address, control, 
and data busses are also provided. 

M68MM05A, B 
Similar to above, but has only 8-channel differential 

(MM5A) or 16-channel single-ended (MM5B) analog in
puts. lnput range is (strappable) ± 10 mV to ± 10 V and 
gain range is resistor programmable from 1 to 1000 V/V. 
Unipolar full scale inputs of O to 5 V and O to 1 O V, and 
bi polar inputs of ± 2.5 V, ± 5 V and ± 1 O V are jumper 
selectable. 

Digital-to-Analog 
4-Channel, Voltage Output M68MM05C 

Four independently :selectable 12-bit input channels 
providing full-scale output voltages of 0-10 V, 0-5 V, 
±2.5 V, ±5 V and ± 10 V ijumper selectable). Operates 
on single 5 V supply clue to on-board + 15 V de-to-de 
converter. 

4-Channel 
Current'Voltage Output M68MM15CV, Cl 

Four 12-bit D/A channels with strap selectable full-scale 
outputs of 0-1 O V, 0-5 V, ± 1 O V and ± 5 V ( each channel) 
for Module 15 CV, and 4 to 20 mAdc output for Module 
Cl. lnput may be in natural binary or in two's complement 
code. 
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High-Level 12-Bit M68MM15A, A1 

Low-Level, 16-Blt M68MM15B 
Highly sensitive AID converter with 15-bit (plus sign) 

resolution designed for inputs from thermocouples or 
strain gauges, using dual-slope integration with auto zero. 
lnput channels expandable to a maximum of 16, with a 
conversion time of 133.33 ms (max). Features include 
isolated floating inputs with common-mode voltage of 
± 500 Vdc, switch selectable linearization, and on-board 
cold-junction compensation. A 4-channel expander is 
available as M68MM15BEX. 

V 1' 1· 'M68MM15C1 
OUT RTN OUT 

DATA BUS CONTROL ADDRE:SS •SV 
BUS BUS 



Micromodules (Continued) 

lnput/Output Modules 

Digital, Parallel 
Universal PIA-Controlled I/O MEX6820, 21-2 

Contains two versatile MC6821 PIAs with a total of tour 
separate 8-bit 110 ports for peripheral interfacing. Each I/ 
O port has tour interrupt lines, two of which may be used 
as peripheral control lines. On-board circuitry allows 
switch selectable base-memory address locations for 
each PIA. 

32-ln/32-0ut Expansion Module M68MM03 
32 bits of parallel input + 32 bits of parallel output, in 

four contiguous 8-bit bytes. 
This I/O expansion module can transfer 4 bytes of in

formation between a microcomputer and an external sys
tem, thus speeding up the data transfer cycle. Using the 
MC6800 MPU index register or the MC6809 D register, 
all 32 input bits can be read and stored in 20 machine 
cycles, while only 18 machine cycles ( 16 for MC6809) are 
required to load and latch the 32 output bits. lnputs and 
outputs are TTL compatible. 

16/32 Channel Relay Output M68MM13A, B 
Micromodules 13A and 138 provide 16 or 32 digital 

relay terminated (on-board) output channels, respectively, 
used to isolate the microcomputer from the system being 
controlled. Each output (contact closure) is isolated from 
the microcomputer bus up to 600 Vdc and from channel
to-channel up to 300 Vdc. Varistors are used to protect 
each reed relay contact by suppressing high voltage tran
sients such as those encountered in inductive circuits. 

24-Channel Optlcally lsolated 
Digital lnput Modules M68MM13C, D 

These modules have 24 optically isolated byte-orga
nized (groups of eight) input channels thai provide a high 
degree of isolation between the microcomputer and the 
equipment being monitored. User-supplied channel input 
voltages of 17 volts or greater are read as a logical 1 ; 
voltages of 4 volts or less represent a logical O. Micro
module 130 has an on-board power supply to provide a 
wetting current for applications where the input to a chan
nel is a switch (or relay) closure rather !han a voltage. On
board address selection permits each board to be placed 
anywhere in memory. 
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Digital, Serial 
Quad Serial I/O M68MM07 

This module mounts tour MC6850 Asynchronous Com
munications Interface Adapters (ACIAs) or user-installed 
MC6852 Synchronous Serial Data Adapters (SSDAs) with 
a strap-option selected baud rate for each of the tour ports. 
Strap option also selects RS-232C, RS-422, RS-423 or 
20 mA interface for each port. 

ACIA Modules MEX6850, 50-2 
Mounts one MC6850 ACIA and offers both TTY and 

RS-232C data terminal interface with either 1 MHz 
(MEX6850) or 2 MHz (MEX6850-2) operation. Features 
eight switch-selectable baud rates between 11 O and 9600 
baud. MEX6850 has its RS-232C output configured as a 
modem; 6850-2 as a terminal. 

Interface Bus 
(GPIB) Modules M68MM12, -1/12A, A1 
... provide the hardware necessary for implementing an 
interface to the General Purpose Interface Bus (GPIB) 
- the IEEE STD 488-1978- for use with Micromodule
based systems. 

Micromodule 12A and 12A 1 provide the Listener/Talker 
functions of the GPIB, allowing the user's system to send 
and receive data bytes, request service and respond to 
parallel and serial polis. To these functions, Micromodule 
12 and 12-1 add the Controller function, permitting the 
user's system to send commands and conduct serial and 
parallel polis. 

Optional M6800 and M6809 software routines lor use 
with both modules are also available. With minor modifi
cations, !his software may be used in most cases to fulfill 
the application requirements. 

Micromodules 12 and 12A are bus compatible and sys
tem compatible with MC6800 and MC6802-based mono
boards, with other memory and I/O Micromodules, and all 
MC6800 Development Systems. Micromodules 12-1 and 
12A1 are compatible with MC6809-based systems. 



llllCROMODULES (Continued) 

Memory Modules 
Static RAMs 
2K Static Array M68MM06 

Consists of two 1 K-byte NMOS memory packages, to
gether with EXORbus buffers and facilities for on-board 
and off-board acldress select. 

4K CMOS RAM wlth flattery Backup M68MM09 
Low-power CMOS RAM with on-and-off-board address 

select. On-board battery with minimum 4-day retention 
capability. 

Dynamie RAM 
16K RAM wlth Parlty MEX6816-1 HR 

16K bytes of dynamie NMOS memory with switch se
lectable base-memory address for the array. Memory re
freshes without processor timing interruption. 

Combination Memory/10 
Memory, 110 Expanslc1n Module M68MM16 plied. A full 20 lines of buffered parallel I/O is provided as 

This memory and I/O Expansion Module allows eco- a printer interface or for other parallel I/O requirements. 
nomical addition of sma.11 increments of ROM, RAM, serial A single serial port based on an ACIA is also provided 
1/0 and parallel I/O to systems configured with 6800- or with user selection of RS-232C, RS-422, or RS-423 in-
6809-based monoboard microcomputers. lt provides four terface. A triple 16-bit programmable timer/counter is also 
sockets for up to 32K b)'les of ROM/EPROM, or pin-com- included. This module is useable in either 1 or 2 MHz 
patible RAM devices. 2K bytes of static RAM is also sup- systems. 

Prewlred Memory Boards 
ROM/RAM Comblnatic>n MEX68RR ROM/EPROM Array M68MM04A 

Unpopulated board wired to accept up to 16K bytes of Sockets for up to sixteen 1 K, 2K or 4K EPROMs or 
ROM/PROM in four 4K-byte arrays and up to 512 bytes ROMs or pin-compatible RAMs. 
of RAM in 128 byle increments. 

Auxillary Support Modules 
Power-Fall Detect Module M68MM10A, B 

Provides a power-fail detect sequence; NMI, PWRFAIL 
and RESET whenever the line voltage drops cycles or 
goes below an acljustable level. These signals can be used 
in a system to protect critical data in battery backed up 
RAM (e.g„ MM09 or MIM19). 

M68MM10B adds a CMOS Time-of-Day Glock, Cal
endar and RAM 1(50 bytes) function with on-board battery 
backup. 

Time of Day Clock Mctdule M68MM10C 
Provides battery bac:ked up Time-of-Day Glock, Cal

endar and RAM (50 bytes) functions. 

UniversaJ Support Module MEX68USM 
Allows the user to design a unique module to implement 

the M6800 family of parts. The complete development 
system bus is available for the user to implement by 

2-7 

header, platforms, wirewrap sockets, or switch selection. 
Three I/O edge connectors provide 120 lines accessible 
at plated-through holes. 

Four hexadecimal address select switches allow the 
user to generale a fully decoded chip select; two header 
areas provide a "don'! care" option on each address line. 

Wlrewrap Module MEX68WW 
Permits the user to construct and incorporate his eustom 

circuits inio a Micromodule or EXORciser system. lncor
porates power bus and the ground bus printed wiring runs. 
The module has standard pin spacing and provisions for 
14, 16 and 24-pin wirewrap sockets and for two 50-pin 
wirewrap flatribbon cabie connectors. 

Extender Board MEX68XT 
Allows the user to extend a micromodule board out of 

the chassis for troubleshooting and debugging. 



MICROMODULES (continued) 

Firmware/Software 

Micromodule M68MM08A is a ROM containing the 
MICRObug monitor/debug functions, and is intended for 
use with Monoboard Microcomputer M68MM01 A2, which 
contains its own serial communications port. Micromodule 
MM08A which includes an MEX6850 Asynchronous Com
munications Interface Adapter (ACIA) module can be used 
with Micromodules M68MM01 or M68MM02 (which do not 
themselves contain serial I/O). 

User interactive program provides both hardware and 
software development and debugging. 

Real-Time FORTRAN (6800) 
M68RTFR02M - MDOS Dlskette 

Resident Real-Time FORTRAN is a high level program
ming language which provides the programmer with the 
capability of writing real-time software for the 6800 MPU. 
In addition to the scientific and engineering problem
solving features normalły found in FORTRAN, Real-Time 
FORTRAN also contains an execution-time operating sys
tem. Driver routines are also included for the various digital 
and analog input-output Micromocjules. The Real-Time 
FORTRAN Compiler translates the source program inio 
a relocatable object module which the linking loader con
verts inio an executable object unit. The Real-Time 
FORTRAN Compiler requires 48K bytes of memory for 
compilation in an EXORciser or EXORterm 220. 

Real-Time Executlve (6809) 
M6809RMS09 - MDOS Dlskette 

The 6809 Real-Time Executivw provides a multitask 
control capability for 6809-based systems. RMS09 is re
locatable and ROMable and may be used with Micro
module 19 or other similar systems. Some features of 
RMS09 are: 

• lnterrupt handling 

• Timer support 

• Services up to 255 tasks with task scheduling based 
on prior'ity levels 

• Support tor I/O control 

• Provides for interactive system control task 

• Task oriented debugger with !race capabili!Y avai labie 
for optional inclusion 

• Permits resource sharing 

Resldent ROM BASIC Interpreter for use 
wlth MICRObug 
M68BASRC2 - seven programmed EPROMs 
M68BASRM2 - The above EPROMs on 

EPROM Module 
The MICRObug Resident BASIC Interpreter allows the 

user to taka advantage of the high-level BASIC language 
in developing his Micromodule programs. 

BASIC·M Compller 
M6809BASICM·MDOS Dlskette 

The M6809 BASIC-M Interactive Compiler is an easy
to-learn and easy-to-use high-level language which pro
vides the power to solve a wide variety of problems with 
particular emphasis on real-time, process control and busi
ness-related applications. BASIC·M has a number of fa
cilities commonly associated with other higher level lan
guages, plus enhancements specifically oriented toward 
microprocessors. This BASIC-M package requires 48K 
bytes of RAM for compilation in EXORciser or EXORterm 
220. 
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Software Module 
MDOS Dlskette (6800) 

MDOS Dlskette (6809) 

M68MM12SWM/ 
12ASWM 

M68MM12·1 SWM/ 
12A1SWM 

This source-code software provides the user with the 
source-code thai can be used to implement the GPIB pro
tocol. In addition, a how-to-use training program and dem
onstration program ara also provided. 

SUPERbug Firmware (M6809) M68MM19SB 
SUPERbug is the combination of two separate Program 

Moduł es. 

Module 1-4K program containing SUPERlink, SUPERio, 
and SUPERutil 
• SUPERlink -

A program linkage and RAM allocation manager 
which allows physically disassociated, position
independent Software/Firmware Micromodules to 
intercommunicate. 

• SUPERio-
An extensive, device-indępendent macro inpuVoutput 
support package. 

• SUPERutil -
contains the various routines utilized by SUPERmon 
which are fully available to the user. 

Module Ił - a 2K relocatable monitor routine, contains 
SUPERmon. 
• SUPERmon-

A high performance system monitor and debugger 
in a separate 2K Program Module. This module is 
intended for use during the debug phase of devel
opment and may be removed from the finał produc
tion configuration. 



,icromodules ( continued) 

Packaging/Hardware 

Chassis, Card Cages and Power Supplies 
Bringing a modularized microcomputer system on line 

is simple with these accessories designed to match the 
Micromodule architectum and your end use. A variety of 
chassis with integral power supply, and card cages with 
separate power supply a1re available to tailor the system 
to your requirements ... 

5, 10, and 14 Slot Chas;sis M68MMLS, SC, FLC 
Micromodule chassis with Power Supply for standard 

RETMA 19" rack mounling. Available in two pre-wired 
ready-to-use top-load models: long 10-card chassis, (LC), 
and short 5-card model, (SC). A front-lead, 14-slot chassis 
(FLC) is also available. All versions use 15 A (@ 5 V) 
triple de output power supply with specifications of 
M68MMPS2-1, be1low. 

5 and 10 Slot Card Ca~1es M68MMCC10, 5 
Two card cages, with 10-card (CC1 O) or 5-card (CC5) 

capacity. Cages may be mounted in live possible orien
tations and have accomrnodations for power connection. 

Triple Power Supply M68MMPS2-1 
Triple Output Power Supply designed to handle voltage 

and current requirements for up to 14 Micromodules. Of
fers 15 A output at 5 Volts for live-volt MPU system, plus 
separate + 12 V and - 12 V outputs (2.5 and 1.5 A, re
spectively) for associat1id memory systems and other 
accessories. Dimension1~d for mounting on either side 
of card cages. 
Mountlng Hardware 

Rack mount slide kits are available for all three chassis 
types: 
M68MMLK - Used with the long chassis, M68MMLC 
M68MMSK - Used with the short chassis, M68MMSC 
M68MMFLK - Used with the front-lead chassis, 

M68MMFLC 

CRT Monitor· 

5" Display Monitor M68M1000-155 
Display Monitor offers sharp picture detail with 650 line 

horizontal resolution, small spot size. The compact chas
sis has circuitry on two removable boards. Components 
are all solid-state (except the picture tube), drawing less 
than one amp at 1 ~! Vclc. The M68M1000-155 interfa
ces directly with M68DIM6 Display Interface Module. 

M68MMCC10 

M68M1000-155 
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VERSAmodules 
Monoboard Microcomputers 

M68KVM01A1 (32K) 
M68KVM01A2 (64K) 

The VERSAmodule Monoboard Microcomputer is a 
complete 16-bit microcomputer system on a board. The 
heart of the system is the MC68000 Microprocessor Unit, 
which represents a significant advancement in 16-bit mi
crocomputer system architecture. lts architectural features 
are optimized for the support of advanced high-level lan
guages such as Pascal, with the result !hat program de
velopment is quicker and easier !han heretofore possible. 

The recommended development system for VERSA
module Microcomputer system development is the 
EXORmacs (see page ). EXORmacs is a multiuser de
velopment system, floppy disk or hard disk based, and is 
provided with advanced software development tools in
cluding a Macro Assembler, Pascal Compiler, CAT Editor, 
and Linkage Editor. Since EXORmacs also provides the 
VERSAbus interconnect structure and the VERSAdos op
erating systems, VERSAmodule applications can be easily 
developed and checked out in the EXORmacs chassis, 
and then moved to the target system for final debug. 

Features 
1. MC68000 MPU with 8 MHz clock 
2. VERSAbus interface 
3. 2 serial I/O ports (RS-232C), one programmable syn

chronous/asynchronous and strappable for RS-422; 
second port async only; both terminal/modem 
selectable 

4. 4 parallel I/O ports (each with 8 data and 2 handshake 
lines) 

5. Triple 16-bit programmable timer 
6. Backplane inpuVoutput connector 
7. 8 sockets for up to ·64K bytes of pin compatible 

2-, 4-, or 8K-byte ROM or EPROM devices 
8. 32K bytes (M68KVM01A1) or 64K bytes 

(M68KVM01 A2) DRAM with byte parity 
9. System test and reset switches, and board status in

dicators (LEDs) 
1 O. VERSAbus interrupt handler 
11. System controller functions: 

VERSAbus arbiter 
VERSAbus system clock, reset, etc. 

System Configuration 
The VERSAmodule product line offers a number of sup

port accessories thai permit immediate implementation of 
complete systems. The available support modules include 
Dynamie RAM modules with 32K, 64K, and 128K byte 
capacity, a Floppy Disk Controller module, a Multichannel 
Communications module, a Universal lntelligent Periph
eral Controller module and a Universal Disk Controller 
System. Additional modules are planned. 

All VERSAmodules are compatibly designed to operate 
with Motorola's versatile VERSAbus interconnect system 
which is designed for Multiprocessor operation, Direct 
Memory Access operations, Multi-Level lnterrupt capabil
ity and Self-Test-control. 

Together with packaging accessories including power 
supplies, card cages, and chassis, presently available 
VERSAmodules permit the configuration of microcom
puters suitable for large-scale control, communications 
and general data processing applications. 
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fERSAmodules• (continued) 

Support Modules for System lmplementation 
Universal Disk Controller - UDC (two board set) M68KVM21 

Universal lntelllgent Perlpheral Controller 

Universal Disk Controller M68KVM21 
The combination of tr1e UIPC Module and the Disk In

terface Module comprises a 2-board set known as the 
Universal Disk Gontroller (UDC). The UDC affords to 
VERSAmodule-based systems a compact, high-perfor-

Multichannel Communications 
Module (MCCM) 

• Four Asynchronous Serial I/O Ports 

M68KVM30 

• RS-232C Serial lnte,rface Standard, with 
programmable baucl rates to 9.6K baud 

• lndustry standard parallel printer port 
• VERSAbus lnterfact3 
• lntelligent Peripheral Controller (IPC) Architecture, 

including: 
8-bit Microcomputer Unit 
128 byle shared RAM for Command 
Packet Transfers 
High-speed FIFO buffer for data transfers 
DMA controll13r to Global RAM on VERSAbus 
Self-Test Firmware 
Test & Diagnostic Serial Port 
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Disk Interface Module 

mance intelligent interface to both industry standard Hard 
Disk and Floppy Disk drives. The UDC has been qualified 
with hard disk drives of up to 300 megabyle capacity, and 
supports up to 4 floppy disk drives with a total of 2 mega
byle storage. 

Floppy Disk Controller 
(FDC) Module M68KVM20 

• Interface to two or four double-sided, single-density 
8" Floppy Disk Drives 

• VERSABus Interface 
• lntelligent Peripheral Controller Architecture 

(See MCCM Features) 

Dynamie RAM Module 
M68KVM10-1 (32K) 
M68KVM10-2 (64K) 

M68KVM10-3 (128K) 
VERSAbus-compatible dynamie memory module with 

32K, 64K, and 128K-byle population options. May be used 
as ROM through strappable Write Disable function. A sim
ilar strap option enables or disables byle parity. 



VERSAmodules (continued) 

Packaging and Software 

System Packaging Accessories 

SV." Chassis with Power Supply 
M68KVMCH1-1 (15A) 
M68KVMCH1 -2 (30A) 

• 4-slot card cage, expandable Io 12 slots in groups 
of 4 

• Power supply (15 A or 30 A options) 
• Forced air cooling 
• 19" rack mountable with slides provided 
• 24" depth 

4-Slot Carcl Cage (stand-alone) M68KVMCC1 
• Expandable to 12 slots in groups of 4 

Power supplies M68KVMPS1/M68MMPS1-1 
• Power fail detect feature 
• Low power option (15 A@ 5 Vdc, ± 12 Vdc) 
• High power option (30 A @ 5 Vdc, ± 12 Vdc, 

± 15 Vdc) 

VERSAbus Adapter Module 
• Provides VERSAbus systems with the ability to 

utilize EXORbus family I/O modules including 
Micromodules 

VERSAbus Extender Module 
• Mechanical inserters and ejectors for module under 

test to extender module 
• Full length card guides 

VERSAbus Wirewrap Module 
• Standard pin spacing for 14, 16, 18, 24, 40 and 64 

pin wirewrap sockets 

Software/Firmware Support 
Motorola provides standard software and firmware 

packages to support the VERSAmodule Monoboard Mi
crocomputer, within the categories of Real-Time Execu
tives, Operating Systems, and Debuggers/Loaders. The 
principal features of these software products are as 
follows. 

RMS68K- Real-Time Multltasklng 
Executive Software 

• Memory-Resident (ROMable) 
• Physical (Channel) 1/0 
• Multitask Dynamie Scheduling 
• Software and Hardware lnterrupt Processing 
• High-Speed lnterrupt Response 
• lntertask Communication and Task Synchronization 
• Dynamie Allocation and Management of RAM 
• User Trap Handling 
• Exception Processing 
• Time Delay, Periodic Task Activation, Time-Of-Day 
• Easy Addition Of User-Written Device Drivers 
• Upward Compatible To Real-Time 

Disk Operating System 
• Compatible with EXORmacs System Software 
• Customization via SYSGEN 

VERSAdos - Real-Time Disk Operating System 
• Provides All Real-Time Multitasking Software 

Features Of RMS68K, plus 
• Device Independent I/O and Logical I/O 
• Wait and Proceed Mode I/O 
• Standard Device Drivers 
• Multi-Level File Directories 
• Shared File Access 
• Dynamie or Contiguous File Space Allocation 
• Random, Sequential, and lndexed Sequential 

File Access 

VERSAbus - Debug/Monitor/Loader Firmware 
• lnitialization 
• Display/Change Memory 
• Display/Change Registers 
• Set and Clear Breakpoints 
• Block lnitialize 
• Block Move 
• Search for a (Masked) Value 
• TRACE with optional instruction count 
• Downline Load 
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Memory Sifstems 
Board Selector Guide 

Host< 

LSl-11, 11102, 11/C 
LSl-11123, PDP-1 

PDP-11/04 throu' 
PDP-11/60. (Use1 

PDP-11/04, PDP-
(Modified UNIBL 

PDP-11104, PDP-
PDP-11/34 (Modi 

:ompu 

)3 

1/03 

gh 

ter 

; HEX SPC Slot.) 

11134 
JS Con ipatible) 

Extended 
11/24 
fied & 
at i ble ) UNIBUS Comp 

PDP-11/44 

PDP-11/70 

VAX-11/750 

VAX-111780 

SBC 80/-, SBC I 
(MUL TIBUS Con 

EXORmacs, VER 

~6/·-

1patibl el 

SAmo dule 

Motorola Devic:e Organization• 

MMS1122N3032 32KX16 
MMS1132N3128 128KX16 
MMS1132P3128 128KX18 

MMS1117-38PC 64KX18 
MMS1117-48PC 64KX18 

MMS1128P3064 64KX18 
MMS1128P3096 96KX18 

MMS1119P3128 128KX18 
MMS1119P4128 128KX18 

MMS1129E4512 1 Mbyte with EDAC (Error 
Detection and Correction) 

MMS1170E1064 256 Kbyte* * * 

MMS750AE1064 256 Kbyte*** 
M MS750BE 1256 1 Mbyte*** 

MMS780AE1032 256 Kbyte*** 

MMS8512E 512 Kbyte (with EDAC) 
MMS8256E 256 Kbyte (with EDAC) 

MMS68KE4512 512 Kbyte (with EDAC) 

I.SI, PDP, VAX, & IJNlllUS are trademarks of Digital Equipment Corp. 
MUL TIBUS is" trademark of Intel. 

• Only the most popular versions are listed. Depopułated models are also available in most series. 
••Access Time ii; a function of DEC controłler as well as listed array card. 

••• These cards support EDAC. Actual circuitry is on DEC controller board. 

Ac:c:ess Time 
Typ (nsl Parity 

300 NO 
300 NO 
300 YES 

300 YES 
350 YES 

300 YES 
300 YES 

300 YES 
350 YES 

350 NO 

** NO 

** NO 
** NO 

** NO 

350 NO 
350 NO 

350 NO 



Over 50 years of experience and innovation in elec
tronics led to the develapment of Motorola's wide-ranging 
lines of NMOS, HMOS, and CMOS, microprocessors, and 
microcomponents. Motorola's microprocessor and micro
components ran!~e frorn those thai will replace several 
packs of logic to those thai can replace many computers 
in computing power. Computing power is very important, 
but il is not the only consideration. At Motorola, quality 
and reliability are the other two considerations thai go inio 
every peripheral thai we make. When a Motorola NMOS, 
HMOS, or CMOS component is designed inio an appli
cation, it is the re1sult of over 50 years of electronic know
how, innovation, and quality. 
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Microcomputer Components 

MPU/MCU Options for System Designs 

Cholce of Technology: 

HMOS 
NMOS 

CMOS ECL 
(Very Low Power) (Very High Speed) 

MC6800 
MC6801 
MC68701 
MC6802 
MC6802NS 
MC6803 
MC6805P2 
MC6805P4 
MC6805R2 
MC6805U2 
MC68705P3 
MC68705R3 
MC68705U3 
MC6808 
MC6809 
MC6809E 
MC68000 
MC3870 

MC14500B 
MC141000 
MC141200 
MC146805E2 
MC146805G2 
MC146805F2 

Choice of Functional 
Completeness: 

MPU/CPU/ALU 

MC6800 
MC6808 
MC6809 
MC6809E 
MC68000 
MC14500B 
MC10800 

MPU with 
On-Chip RAM 

MC6802 
MC6802NS 
MC6803 
MC146805E2 

MC10800 

MCU 
MPU with On-Chip 
RAM, ROM & 1/0 

MC6801 
MC68701 
MC6801 U4 
MC6805P2 
MC6805P4 
MC6805R2 
MC6805U2 
MC68705P3 
MC68705R3 
MC68705U3 
MC3870 
MC141000 
MC141200 
MC146805G2 
MC146805F2 
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Choice of 
Processing Power: 

1-Bit 4-Bit 

MC14500B MC141000 
MC141200 
MC10800 

8-Bit 16-Bit 

M C6800 MC68000 
MC6801 (32-bit internal) 
MC68701 
MC6801 U4 
MC6802 
MC6802NS 
MC6803 
MC6805P2 
MC6805P4 
MC6805R2 
MC6805U2 
MC68705P3 
MC68705R3 
MC68705U3 
MC6808 
MC3870 
MC146805E2 
MC146805G2 
MC146805F2 
MC6809 
(16-bit internal) 
MC6809E 

(16~~inte':'.1~------

Choice of Language Orientation: 
Low-Level 
Language 

MC6800 
MC6801 
MC68701 
MC6802 
MC6802NS 
MC6803 
MC6805P2 
MC6805P4 
MC6805R2 
MC6805U2 
MC68705P3 
MC68705R3 
MC68705U3 
MC6808 
MC3870 
MC141000 
MC141200 
MC146805E2 
MC146805G2 
MC146805F2 

High-Level 
Language 

MC6809 
MC6809E 
MC68000 

Designer's Choice 

MC14500B 
MC:10800 



Supplementary Circuits for Microcomputer System 
Expansion 
... for NMOS SystEims 

INTERF 
FOR! 

ACE CIRCUITS 
I-BIT SYSTEMS 

For MC6800 Two-P~1ase Cloc k Generation -
MC6875 

atlons 
46 

pter - MC6821 
pter - MC6822 
Elr- MC6828 
MC6840 

For Parallel·Orlente<I Appllc 
I/O-Timer-ROM - MC68 
Peripheral Interface Ada 
Tlidustrial Interface Ada 
Priority lnterruPt Controll 
Programmable Timer -
General Purpos1:! lnterfac e Adapter - MC68488 

Communication lnterface-MC68661 

For Serial Appllcatlons 

Enhanced Programmable 
Multi Protocol Communica 
Polynominal Generator Ch 

tion Controlłer - MC68652 
ecker - MC68653 

cations lntertace Adapter - MC6850 Asynchronous Communi 
Advanced Data Lin~. Con 
Synchronous Surial Data 
Digital Mc<lem -- MC68E 
Digital Mc<lulator - MCE 

troller - MC6854 
Adapter - MC6852 

iO 
i862 

intro I For Complex Perlpheral Co 
Direct Memory ~'ccess C 
Floppy Disk Controller -
CAT Controller -- MC68 
Video Display Generator 
Floating Point ROM - I.i 
Memory Manag1:Jment Ur 
Data Security D1evice -
Real-Time Cloo< plus R/l 

ontroller - MC6844 
MC6843 

45 
- MC6847 
IC6839 

.1it - MC6829 
MC6859 
.M -- MC146818 

rol 
ller- MC3480 

For Dynamie Memo>ry Gont 
Dynamie Memory Contro 
Address Multiploxer and 

MC3232A,MC3242A 
Aefresh Address Cou nters -

For System Expan!llon 
Octal Buffer/Latch -- MC 
Hex Buffer lnveriers - t... 

6882A,BiMC3482A,B 
1C6885!MC8T95 throu9h MC6888· 

MC8T98 
Quad Bus Transceivers -- MC6880A'MC8T26A and MC6889 

MC8T28 
Three-Channel Bidirectio 

MC6881 /MC3449 
1al Bus Switch -

·BIT SYSTEMS l'OR 16 
lntelligent Peripheral Cer 
Cluster Terminal Control 
Memory Manag1~ment u 
DMA Conl<oller - MC68 
Parallel lnterfac1:ifTirner -

troller - MC68120, 
ler - MC68122 
rut- MC68451 
450 
- MC68230 

... for CMOS Sysh ~m 

MC68121 

[ 

INTERF =ACE CIRCUITS 
addltlon to the B-blt clrc 

Real-Time Glock płus R 
Paralleł Interface - MC 

:ults lloted above) 
i\M - MC146818 
'146823 

... for ECL Bit-Slic e Systems 

INTE RF =ACE CIRCUITS 
oller - MC10801 Microprogrammm Contr 

Timing Function - MC 
Memory Interface Funct 
Bidirectional Transrators 
Dual Access Stack - I.i 
5-Bit Transceiver - MC 
Programmable Mult1bit ~ 

10802 
1on - MC10803 
(ECL/TTL) - MC10804/5 

IC10806 
10807 

>hifter - MC10808 

MEMORIES 

RAMS - Static 
128 X 8 B1t- MCM6810!68A 10!68B 10 

1024 X 4 Bit - MCM2114.21L14 

RAMs - Dynamie 
4096 X 1 Bit - MCM4027A 

16384 X 1 Bit - MCM4116B 
MCM4517 

65536 X 1 Bit - MCM6664 
MCM6665 

ROMs (Mask Programmable) 
128 X (7 X 5)- MCM6670 

128x(9x7)- MCM66700 

2048 X 8 Bit - MCM68A316E 
MCM68A316A 
MCM65516 

4096 X 8 Bit - MCM68A332 

8192 X 8 Bit- MCM68A364i68B364 
MCM68365 
MCM68366 

EPROMs 

4096 X 8 Bit - MCM2532 

8192 X 8 Bit - MCM68764 
MCM68766 

MEMORIES 
RAMS - Static 

1024 X 1 Bit- MCM6508 
MCM6518 

EE PROM 
2048 X 8 Bit- MCM65516 

MEMORIES 
RA Ms 

8 x 2 Bits - MCM10143 
16 x 4 Bits - MCM10145 
128 x 1 Bit - MCM10147 
256 x 1 Bit - MCM10144, MCM1015;! 
1-24 x 1 Bit - MCM10146 

PROMs 

32 x 8 Bit - MCM10139 
256 x 4 Bit - MCM10149 
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NMOS & HMOS Components 

Motorola manufactures a line of ~<MOS HMOS Mf'U MCU 
components suitable for v1rtually any des1red applical1on The 
first-generation devices (shown below) are basie 8-b1I m1-
croprocessors for general purpose applicalions. Used w1th 
an assortment of peripherals from the facing page. these 
units allow the configuration of systems designed to prov1de 
eustom performance at a cost-effecl1ve pnce 

The 2nd generation of components 1s based on lhe 
MC6800 MPU (except MC3870) and uses the same bus 
system and instruction set. However. they have on-chip 
RAM, ROM. I O. etc. wh1ch makes them functional m1cro
computer units The MC3870 is a s1mple dedicated MCU thai 
uses the 1nstruction set of the popular FS m1crocomputer. not 
compatible w1th the M6800 family instructions or penpheral 
components. 

The th1rd generation 1ncludes an 8-bit and 16-bit processor 
offering the most powerful operations in their respective chip 
classif1cations. Designed for efficient handling of high-level 
languages they feature position-independent coding and re
entrant programming that makes them competitive in per
formance with low- and medium-end minicomputers. Thus. 
they mark the start of a new era of microprocessing. 

MICROPROCESSOR 
UNITS 

1 st Generation 

MC6800 

MC6802 
MC6802NS 

3rd 
Generation 

MC6809 
MC6809E 

MC68000 

MICROCOMPUTER 
UNITS 

2nd Generation 

MC6801 
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The 1st Generation 
8-Bit MPUs 

MC6800 • MC6802 • MC6808 

The MC6800 MPU 
This microprocessor was the first of lhe M6800 Mf'U Fam-

1ly and stili rema1ns a highly cosl-effective processor for a 
great many process-control and data-communications ap
plications. Seventy-two powerful instruct1ons and six d11ferent 
addressing modes give 1t unexcelled capabll1ty. and a full 
range of compatible peripheral chips offer the widesl possible 
latitude in system implemental1on. After years of field ex
perience, the MC6800 has earned an enviable repulat:on as 
one of lhe easiesl-to-use processors available. 

Moreover, to tailor the system to your spec1f.c neeijs at lhe 
lowest cost. the MC6800 (and its penpherals) is ava1lable in 
two d1fferent packages. three d1fferent temperature ranges 
and three speed ranges, as follows: 

Tem:.~_';_:"_'"-+----1 MH;--- Freque~~ ~i:il --2 :, i 
o IO I0°C MC6800P L MC68AOOP L MC68BOOP _J 

- 40 Io 85'C MC6800CP CL MC68AOOCP C. 
- 55 Io 125'C MC6800BOCS COCS 
-----'--------~--

P suttlx Plastic Package l sutt11 -- Ceram1c Package S sutt1x - Cerd1p Package 

The MC6802 MPU 
This versatile processor has all the attributes of the basie 

MC6800, but it reduces the component count of a minimum 
microcomputer system to only two, compared with a mini
mum of tour with the MC6800. 

The built-in clock operates at a maximum frequency of 1 
MHz but, thoughtfully, the chip designers have added an on
chip divide-by-tour circuit to permit the use of an external 4-
MHz crystal in lieu of a far more expensive 1-MHz crystal. 
In addition, the first 32 bytes of the built-in RAM may be 
operated in a low-power mode, from an external power 
source, to prevent the loss of informat1on dunng a power
down situation. 

Uti lizing this MPU, a minimum microcomputer system con-
sists of: 

1 MC6802 MPU 
1 MC6846 ROM-I/O-Timer Unit 
Of course, ihe system is expandable to any requirement 

with the adapters, expanders. and other peripheral chips that 
are a part of the M6800 Family. 

The MC6802 is available in both ceramic (sufftx L) and 
plastic (suffix P) package. 

The MC6808 MPU 
This low-cost version of the MC6802 has an on-chip clock 

oscillator and dnver, but no on-chip memory. li can utilize up 
to 64K of external RAM, ROM, or peripherals. 



The 2nd Generation 
Bi-Bit Single-Chip 
Micrc>computers 

MC6801 • MC6803 • M6805 Family 

r 
[::::J 
-L.._ 

V ce Standby (~ .... 

Reset O--

Port 1 . (ILJ 
Bl•OL1nes \f"""""l 

Port 4 <IL! 
8 I/O L1nes \l""""""l 

Enable 

NMI 

IRQ 

Port 3 
8 t /O L1nes 

Port 2 
5 I/O Lines 

The MC6801 1n the Single-Chip Mode 

Take a basie MPLI; acid an on-chip clock and timer; put in 
enough Read-Only Memory to handle the program routines 
for a dedicated application, and enough Read/Write (RAM) 
Memory capacity to handle the associated manipulations; 
cap it off with sufficient lnput/Output capability to interface 
with a number of parallel and serially oriented peripherals 
- and you havu a sin!jle-chlp mlcrocomputer. 

The single-chip system doesn't necessarily have all the 
flexibility of a multichip :system, but with adequate capacity 
to handle a specific requirement, it can usually save both 
component cost and equipment manufacturing cost. 

Motorola's line of MCIJs has multiple user advantages: 
1. A variety of MCU architectures to lit a user's dedi

cated application. 

2. Compatibility with all M6800 support chips, for ease 
of system expansion. 

3. Compatibility witl1 M6800 software for upgraded sys
tem desi9ns without designer reorientation or obso
lescence of Hxisling software libraries. 

The MC6801 
... the most advanced M6800-based microcomputer to dale. 
Useful in a wide variety of applications requiring both parallel 
and serial I/O gapability, yet suitable for system expansion 
with external M6800 peripheral components. A full expansion 
bus permits up to 64K memory bytes. An expanded MC6800 
instruction set offers 16-bit operations as well as an 8 x 8 
multiplication producing a 16-bit result. The MC6801 retains 
full object code compatibility with the standard M6800 
instructions. 

• On-Chip Glock with Divide-by-Four Circuit 
• 16-Bit On-Chip Timer 
• 2K Bytes of ROM 
• 128 Bytes of RAM (Retainable with Vcc Standby) 
• 31 Parallel 1/0 Lines 
The versatile MC6801 MCU may be used in three basie 

operating modes: 

1. The Single Chip Mode (see diagram at lett) uses the 
MC6801 as a self-sufficient microcomputer with 24 parallel 
1/0 lines, two handshake lines, plus an additional live lines 
(Port 2) that may be used as parallel 1/0, serial 1/0, or timer. 

2. The Expanded Non-Multlplexed Mode uses the 
MC6801 in conjunction with M6800 peripheral circuits to ex
pand its capacity. In such applications, the eight Port-3 lines 
are used as data lines for the peripherals and the Port-4 lines 
represent the peripheral Address lines. Thus the system is 
expandable to a maximum of 256 external address locations. 

3. The Expanded Multlplexed Mode permits a vast ex
pansion of system capabilities; the eight Port-4 lines become 
the high-order Address lines and the Port-3 lines are multi
plexed to serve as Data lines and, alternatively, as the low
order Address lines. In this configuration, up to 64K external 
addresses are available. 

4. MC6801 U4: A development of the MC6801 with addi
tional ROM (4K-bytes total), RAM (192 bytes total) and ex
tra timer features. 

The MC68701 
The MC68701 is an EPROM version of the MC6801 in 

which the ROM is replaced by 2K of UV-erasable PROM. 
The EPROM is programmed by the CPU of the MC68701. 

The MC6803 
Limited version of MC6801, above. Has all the major at

tributes of the 6801, but requires external ROM and has a 
maximum of 13 parallel I/O lines. 
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The M6805 Family 
... a new family of single-chip mic:rocomputers designed 
from the ground up to be cost-effective and control-system 
oriented. The M6805 Family is a crossbreed of the posit1ve 
traits of its M6800 heritage and the very low cost of earlier 
micro controllers. The M6805 Family MCUs retain all of the 
key M6800 features. 

• Powerlul 8-bit architecture 
• Easy to program 
• Complete general-purpose instruction set 
• Efficient memory addressing 
• Flexible, bidirectional I/O 
• Look-up tables in ROM 
• Common addressing of RAM, ROM, and 110 
• Full-vectored interrupts 
• Single instruction Memory Examine/Change 
• Sound development tools 
• Multiple program registers 
• Multilevel subroutines 
• 5-volt power 
To all of these strong characteristics, the M6805 Family 
has added an array of new traits: 
• Both HMOS and CMOS technologies (See information 

on CMOS processors.) 
• True single-instruction bit manipulation 
• More addressing modes 
• More efficient ROM usage 
• Flexible memory and I/O mixes 

• Different ROM sizes 
• Different RAM sizes 
• Different package sizes 

• Timer/Counter with lnterrupt 
• Lower testing costs 
• Low-voltage lnhibit 
• LED drive 
• Zero crossing detection 
• Low-power modes 
• Self-check mode 
• Microcomputer and microprocessor versions 

For Dedicated Applications ... 

A non-6800 Single-Chip 
Microcomputer 

The MC3870 
The Motorola MC3870 is a complete 8-bit MOS microcom

puter offering maximum cost-effectiveness for a wide range 
of control and logic-replacement applications. li is simple to 
implement (requiring only a single +5-volt :t 10% power 
supply) and power saving in operation (requires only 275 
mW, typical), Seventy-six instructions, the entire instruction 
set of the FS multi-chip family, impart to the MC3870 a high 
degree of functional versatility. 

The MC3870 is intended as a self-contained unit, pre
programmed to a customer's proprietary requirements. 
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The MC6805P2 
.. the first M6805 Family member in HMOS. lncluded on 

one chip are: 

• Powerlul 8-bit microprocessor 
• 1100 bytes of mask-programmable user ROM 
• 64 bytes of RAM 
• 20 I/O lines 

• 8 drive LEDs or Darlingtons 
• All drive TIL 
• 8 drive CMOS 
• All are bidirectional 

• Timer/Counter 
• 8-bit programmable counter 
• 7-bit tapped prescaler 
• External timer input 
• Maskable timer interrupt 

• External interrupt 
• Zero crossing detection for ac 
• Maskable 

• 28-pin package 

The MC6805U2 
for increased memory and I/O capability with the same 

1/0, timer and interrupt traits as the MC6805P2. 

• 2K bytes of mask-programmable user ROM 
• 64 bytes of RAM 
• 32 I/O lines 

• 24 are bidirectional 
• 8 drive LEDs or Darlingtons 
• All are TIUCMOS compatible 

• 40-pin package 

The MC6805R2 
... with the memory and I/O capability of the MC6805U2, 
plus: 

• 4-channel AID converter 
• 8-bit conversion 
• 4 multiplexed analog inputs 
• :t V2 LSB quantizing error 
• :t % LSB all other errors 
• :t 1 LSB total error (max) 

• 40-pin package 

The MC68705P3 
... the first EPROM version of the M6805 Family 

• 1804 bytes of user EPROM 
• 112 bytes of RAM 
• 20 TIUCMOS-compatible liO lines 
• 8 lines are LED compatible 
• 28-pin package 

The MC68705R3 
... similar to the MC6805R2 with 3776 bytes of EPROM and 
112 bytes of RAM. 

The MC68705U3 
. .. similar to the MC6805U2 with 3776 bytes of EPROM and 
112 bytes of RAM. 



The 3rd Generation 
Higher Power 

High-Level-Language 
MP Us 

MC6809 • MC68000 

With the 8-bit microcomputer scarcely digested by the sys
tem designers, new and far mare powertul microprocessors 
are already in production. These new processors feature 16-
and 32-bit interna! architecture and are structured to work 
easily with high-level languages. The result - vastly reduced 
program development time. And, equally important, inherent 
features such as position independence code and reentrance 
can lead to "canned" firmware which, eventually, will signif
icanlly reduce software development cost. 

The MC6809 • An 8-Bit Processor with 16-
Bit Interna! Capacity 

With live interna.I 16-bił registers, this processor offers up 
to 5 limes higher pertorrnance than the MC6800, yet, due 
to 8-bit output, it is fully compatible with all M6800 bus
oriented supplemErntary c:ircuits and peripherals. Here's how 
il stacks up: 

Architectural lmprovements: 

• Additional 16-bit ind13x and stack registers 
• lncreased addressing modes 
• 16-bit operations and 16-bit accumulator 
• 8 x 8 multipli13r 
• Fast interrupt 
Software lmprovements: 
• Designed for efficient handling of high-level language, 

including PASCAL, BASIC, MPL, COBOL and FORTRAN 
• Position-independent coding and reentrant-program

ming capability enc:ourage development of "canned 
software," wil:h modular program interchangeability. 

• Structural, hi9hly sL1broutined code enhanced by two 
16-bit index registers and program counter usable for 
indexing also 

• Multitask and multip1rocessor organization 
• Stack-oriented compiler instructions with both user and 

hardware stack registers available. 
The MC6809 is a logic:al step for applications that crowd 

the capacity limits of today's conventional 8-bit processors 
- yet, hardware and software (upward) compatibility with 
existing M6800 processors protects previous software 
investment. 

The MC6809E 
.... all the features of the MC6809 plus external clocking to 
provide the flexibility required in a multiprocessor system. 
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The MC68000 • lt's a Whole New Ball Game 

The MC68000 microprocessor opens up the "world of 16 
bits" to manufacturers of computer-run equipment, and el
evates microcomputer capability into the realm of today's 
minicomputers. li departs from the conventional M6800 in
struction set with 61 new instructions distinctly designed to 
support structured, high-level languages. Most instructions 
operate on bytes, words, and long words, and can use any 
of 14 available addressing modes. Combining the instruc
tions with the various addressing modes, and six data types, 
makes available mare than 1000 useful instructions. 

Features: 

• Advanced HMOS VLSI processing results in 68000 tran
sistors per chip, with a factor-of-four improvement in 
speed-power product over standard NMOS. 

• 16-bit output with 32-bit interna! processing permits ex
ecution of up to 2-million instructions per second and 
paves the way for future expansion. 

• Designed for efficient handling of high-level language, 
including PASCAL, BASIC, MPL, COBOL and FORTRAN. 

• 24-bit address bus permits addressing of up to 16 me
gabytes of external memory. 

• Position-independent coding and reentrant-program
ming capability encourage development of "canned 
software," with modular program interchangeability. 

• 32-bit interna! architecture minim1zes instruction exe
cution time, and provides a springboard for even mare 
advanced 68000-based designs in the future. 

The following table compares the anticipated execution of 
a test program on various M68 ... type processors and 
offers a good perspective of the relative performance 
capabilities. 

Relalive 
Number of Execulion 
lnstructions ROM Execution Time For 

Processor Needed Byt es Time Large Array 

MC6800 45 63 107 +N I.O 
MC6801 2B 34 65 + 33N 12 
MC6809 13 24 28.5 + 11 SN 15 
MC68000 IO 28 185 + 225N 125 

The Motorola M6800 program encompasses complete 
hardware and software support for the MC68000 processor 
including peripheral chips, development systems, subsystem 
boards, software, documentation and training. Thus, the 
MC68000 marks the start of a new generation of 
microprocessors. 



CM OS Processors 

CMOS has one overriding advantage that makes il virtu
ally indispensable for a large number of microcomputer uses 
- low power consumption. With CMOS circuitry, even the 
mare sophisticated equipment may be designed for battery
powered operation. making it a musi for portable applica
tions. 

Motorola offers CMOS MPU/MCUs in three differentcon
figurations - 8-Bit, 4-Bit, and 1-Bit. Moreover, system im
plementation is enhanced by one of the industry's most per
vasive lines of SSl/MSl/LSI CMOS c:ircuits, from gates to 
memories, and everything in between. And, like their NMOS 
counterparts, the CMOS components are supported by a full 
complement of hardware and software development tools. 

MC146805E2 

MC 1 46805G2 } 
MC146805F2 

MC141000 f 
MC141200 
MC141099 

MC145008 

8-Bit Microprocessor 

8-Bit Microcomputel· 

4-Bit Microcomputer 

1-Bit Microprocessor 

8-Bit Microprocessor 
and Single-Chip 
Microcomputers 
MC146805 _ _ 

The CMOS portion of the M6805 Family of microcompu
ters, microprocessors, and peripherals combines the low 
power characteristics of CMOS with the applications llexibil
ity of the M6800 Family. 

The MC146805E2 
. .. initiates the CMOS si de of the M6805 Family. lt serves as 
an MC6800-c/ass microprocessor with the low-power bene
fits of CMOS. Since no ROM is included, the MC146805E2 
also serves as a real-time prototyping vehicle for CMOS and 
HMOS ROM-based M6805 Family MCUs. 

The processor has sixty-one basie instructions thai are 
sim i lar to those of the popular MC6800 microprocessor. plus 
a complete set of bit-manipulation instructions to a/low any 
bit in RAM orany I/O pin to be individually set. cleared or 
tested with a single instruction. 

The low power requirement, !wenty milliwatts at one mega
hertz and less than one milliwatt in standby, makes the part 
extremely attractive for those applications where power is a 
major consideration (portable instruments, telecommunica
tions, point-of-sale terminals, remote instrumentation, appli
ance controllers, etc.). The voltage range is three to six volts. 

Other features include: 
• Expansion bus addressing 8K bytes of memory 
• 112 bytes of on-chip RAM 
• 16 bidirectional I/O lines in addition to the bus 
• Timer/Counter 

• 8-bit programmable counter 
• 7-bit software-selectable prescaler 
• External timer input 
• Maskable timer interrupt 

• Maskable external interrupt 
• Low-power standby modes, software initiated 
• 40-pin package 
• Fully static 

• For /ower power consumption 
• No minimum operating frequency 

• Oscillator frequency to 5 MHz at 5 V 
• Compatible ROM available - MCM65516 (2K x 8) 

The MC146805G2 
.. the first CMOS MCU in the Family. 

• 2K bytes of user ROM 
• 32 bidirectional I/O lines 
• 112 bytes of RAM 
• 40 pins 

The MC146805F2 
.. a system subset of the MC146805F2 

• 1 K bytes of user ROM 
• 20 bidirectiona/ I/O lines 
• 64 bytes of RAM 
• 28 pins 
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4-Bit Single-Chip 
Micrncomputers 

MC141000 • MC141200 
MC141099 

The MC14100011200 Family is source-program compati
ble, pin-out compatible, a11d architecturally similar to the well
known PMOS TMS1000 Family, but with the following ad
ditional features: 

• Low power consumption -
only 2.8 mW at 5 V, 1 OO kHz 

11.5 mW at 5 V, 600 kHz 
1.5 mW at 3, V, 200 kHz 
0.36 mW at 3 V, 30 kHz 

• Fully static operation 
• TTL-compatible ·- drives one TTL load or tour LS-TTL 

loads 
• Glock frequency to EiOO kHz at 5 V 

This family is useful i11 a wide variety of control applications. 

The MC141 OOO 
This microcomputer includes a 1024 x 8-bit ROM and a 

64 x 4-bit RAM. Elevem individually addressed R outputs are 
available. The Mc14·1000 is in a 28-pin package. 

Forty-three basie instructions handle I/O, constant data 
from the ROM, bit control, interna! data transfer, arithmetic 
processing, logic comparison, conditional and nonconditional 
branching, and subroutines. 

The MC141200 
Sirnilar to the MC141 OOO, but with 16 R outputs and a 40-

pin package 

The MC14109!~ 
This 48-pin version has no on-chip ROM. External program 

storage rnernory interlac•es via ten address pins and eight 
instruction input p11ns. Pa11icularly useful for prototyping, the 
MC141 099 perrnits real-tirne simulation of both the MC141 OOO 
and MC141200. 

Hardware and software support is available for developing 
programs and debug9ing systems. Th is consists of one board 
and a software packa9e using the M6800 EXORciser. Contact 
your local sales office for details of support equipment. 

1-Bit 
M icroprocessor 

MC14500B 

The MC145008 Industrial Control Unit (ICU) is a single
bit CMOS processor designed for use i.n systems requiring 
decisions based on successive single-bit information. An 
external ROM stores the control program. With a program 
counter (and output latches and input multiplexers, il re
quired) the ICU in a system forms a stored program controller 
thai replaces combinatorial logic. Applications include relay 
logic processing, serial data manipulation, and control. The 
ICU also may control an MPU or be controlled by an MPU. 
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• 16 lnstructions 
• OC to 1.0 MHz Operation at Voo = 5 V 
• On-Chip Glock (Oscillator) 
• Executes One lnstruction per Glock Cycle 
• 3 V to 18 V Operation 
• Noise lmmunity Typically 45% of Voo 
• Quiescent Current 5.0 µAdc Typical at Voo = 5 V 
• Capable of Driving One Low-Power Schottky Load or 

Two Low-Power TTL Loads over Full Temperature 
Range 

OUTLINE OF A TYPICAL ORGANIZAT10N FOR AN MC14S0'JR 9ASED SYSTEM 



Quality. This is a word !hat is heard very loudly in the 
semiconductor industry these days. The demand for qual
ity will not, and indeed should not, subside. Motorola Mei"'l
ories have responded to !his demand. Across the entire 
spectrum of MOS Memories offered by Motorola -
dynamie RAMs, static RAMs, ROMs, programmable ROMs, 
and others - the underlying quality and reliability has set 
a standard for others to follow. Motorola's 64K dynamie 
RAM is setting !'he standard not only for memory density, 
but also for quality in tl1e industry. 

Mę'9()ry Clrcults 
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Memory Circuits 

MOS Dynamie RAMs 

Organization Part Number 

4096 X 1 MCM4027AC-2 
4096 X 1 MCM4027AC-3 
4096 X 1 MCM4027AC-4 

16384 X 1 MCM4116BP1 5 
16384 X 1 MCM4116BP20 
16384 X 1 MCM4116BP25 
16384 X 1 MCM4517P10 
16384 X 1 MCM4517P12 
16384 X 1 MCM4517P15 
16384 X 1 MCM4517P20 

65536 X 1 MCM6664AL 121
" 

65536 X 1 MCM6664AL 151 

65536 X 1 MCM6664AL20 1 

65536 X 1 MCM6665AL 12" 
65536 X 1 MCM6665AL 15 
65536 X 1 MCM6665AL20 

MOS Static RAMs (+5 Volts) 

Organizatlon Part Number 

128 X 8 MCM6810 
128 X 8 MCM68A10 
128 X 8 MCM68B10 

1024 X 4 MCM<!114P20 
1024 X 4 MCM<'114P25 
1024 X 4 MCM<!114P30 
1024 X 4 MCM<!114P45 
1024 X 4 MCM<'1L14P20 
1024 X 4 MCM<'1L14P25 
1024 X 4 MCM21L14P30 
1024 X 4 MCM21L14P45 

1024 X 1 MCM2115AC452 

1024 X 1 MCM<'115AC552 

1024 X 1 MCM2115AC702 

1024 X 1 MCM21L15AC452 

1024x 1 MCM<'1L15AC702 

1024 X 1 MCM<!125AC45 
1024x 1 MCM<!125AC55 
1024 X 1 MCM2125AC70 
1024 X 1 MCM<!1 L25AC45 
1024 X 1 MCM<'1 L25AC70 

4096 X 1 MCMEi641 P20 
4096 X 1 MCM6641P25 
4096 X 1 MCM6641P30 
4096 X 1 MCM6641P45 
4096 X 1 MCM66L41 P20 
4096 X 1 MCM66L41 P25 
4096 X 1 MCM66L41 P30 
4096 X 1 MCM66L41 P45 
4096 X 1 MCM<'147C55 
4096 X 1 MCM:i!147C70 
4096 X 1 MCM:i!147C85 

•To be introduced. 
1 Motorola's innovative pin #1 retresh 

A me ccess Tl 
(ns max 

150 
200 
250 

150 
200 
250 
100 
120 
150 
200 

120 
150 
200 
120 
150 
200 

) 
Power 

Supplies 

+12,±5V 
+ 12, ±5 V 
+12, ±5 V 

+12, ±5 V 
+12, ±5V 
+12, ±5 V 

+5V 
+5V 
+5V 
+5V 

+5V 
+5V 
+5 V 
+5 V 
+5V 
+5V 

Access Time 
(ns max) 

450 
360 
250 

200 
250 
300 
450 
200 
250 
300 
450 

45 
55 
70 
45 
70 
45 
55 
70 
45 
70 

200 
250 
300 
450 
200 
250 
300 
450 
55 
70 
85 

2 All MOS memory outputs are three„state except the open collector MCM2115A series 
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No.of 
Pins 

16 
16 
16 

16 
16 
16 
16 
16 
16 
16 

16 
16 
16 
16 
16 
16 

No.of 
Plns 

--
24 
24 
24 

18 
18 
18 
18 
18 
18 
18 
18 

16 
16 
16 
16 
16 
16 
16 
16 
16 
16 

18 
18 
18 
18 
18 
18 
18 
18 
18 
18 
18 



Memory Circ::uits (Continued) 

CMOS Static RAIVlls (+5 Volts) 

Organization 

256 X 4 
256x 4 
256x 4 
256x 4 

4096 X 1 
4096 X 1 
4096 X 1 
2048 X 8 
2048 X 8 
2048 X 8 

MOS EPROMs 

Organlzatlon 

1024 X 8 
1024 X 8 
2048 X 8 
2048 X 8 
4096 X 8 
8192 X 8 
8192 X 8 
8192 X 8 
8192 X 8 

MOSEEPROMs 

Organization 

16X16 
32 X 32 

2048 X 8 
2048 X 8 
2048 X 8 
4096 X 8 
4096 X 8 
4096 X 8 

•To be introduce>d 

Part Number 

MCM5101P65 
MCM5101P80 
MCM51 L01 P45 
MCM51 L01 P65 
MCM65147C55* 
MCM65147C70* 
MCM65147C85 
MCM65116C12 
MCM65116C1 5 
MCM65116C20 

Part Number 

MCM2708C 
MCM27A08C 
TMS2716C 
TMS27A16C 
MCM2532C 
MCM68764C 
MCM68764C35 
MCM68766C 
MCM68766C35 

Part Number 

MCM2801P 
MCM2802P* 
MCM2815P** 
MCM2815P35* • 
MCM2816 
MCM2832P** 
MCM2832P35* • 
MCM2832P25* * 

• • To be introduce>d, byte, erase 

Access Time No.of 
(ns max) Plns 

650 22 
800 22 
450 22 
650 22 
55 18 
70 18 
85 18 

120 24 
150 24 
200 24 

Access Time Power No.of 
(ns max) Supplles Plns 

450 +12, ±5 V 24 
300 +12,±5V 24 
450 +12,±5V 24 
300 +12,±5V 24 
450 +5V 24 
450 +5V 24 
350 +5V 24 
450 +5V 24 
350 +5V 24 

Access Time Power No.of 
(ns max) Supplles Plns 

10µs +5V 14 
15µs +5V 14 
450 +5V 24 
350 +5V 24 
450 +5V 24 
450 +5V 24 
350 +5V 24 
250 +5V 24 
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Memory Circuits ccontinued) 

MOS Static ROMs ( + 5 Volts) 
Character Generators3 

Organlzatlon Part Number 

128 X (7 X 5) MCM6670P 
128 X (7 X 5) MCM6674P 

128 X (9 X 7) MCM66700P 
128 X (9 X 7) MCM66710P 
128 X (9 X 7) MCM66714P 
128 X (9 X 7) MCM66720P 
128 X (9 X 7) MCM66730P 
128 X (9 X 7) MCM66734P 
128 X (9 X 7) MCM66740P 
128 X (9 X 7) MCM66750P 
128 X (9 X 7) MCM66760P 
128 X (9 X 7) MCM66770P 
128 X (9 X 7) MCM66780P 
128 X (9 X 7) MCM66790P 

Access Time No.of 
(ns max) Plns 

350 18 
350 18 

350 24 
350 24 
350 24 
350 24 
350 24 
350 24 
350 24 
350 24 
350 24 
350 24 
350 24 
350 24 

3 Character generators include shifted and unshifted characters, ASCII, alphanumeric control, math, 
Japanese, British, German, European and French symbols. 

Bi nary ROMs ( +5 Volts) 

Organization Part Number 
Access Time No.of 

(ns max) Plns 

2048 X 8 MCM68A316AP 350 24 
2048 X 8 MCM68A316EP 350 24 
2048 X 8 MCM68A316EP91 4 350 24 

4096 X 8 MCM68A332P 350 24 
4096 X 8 MCM68A332P24 350 24 

8192 X 8 MCM68A364P 350 24 
8192 X 8 MCM68A364P34 350 24 
8192 X 8 MCM688364P 250 24 
8192 X 8 MCM68365P25 250 24 
8192 X 8 MCM68365P35 350 24 
8192 X 8 MCM68366P25 250 24 
8192 X 8 MCM68366P35 350 24 

CMOS ROMs (+5 Volts) 

Organization Part Number Access Time No.of 
(ns max) Pins 

256 X 4 MCM14524 1200 16 
2048 X 8 MCM65516P43 430 18 
2048 X 8 MCM65516P43M 4 430 18 
2048 X 8 MCM65516P55 550 18 
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Motorola's new family of standard-logic High-Speed 
CMOS integratE!d circuits provides the designer with a 
complete series of functions which approaches the 
ideal in performance. 

All of the present CMOS logic family features, including 
low power dissipation and high noise immunity, com
bine with LSTTL speeds, pinouts and drives to offer the 
marketplace a new dirnension in CMOS standard logic. 

Motorola's farnily of standard CMOS monolithic 
integrated circuits pr1:>vides the design engineer with 
several medium-speed series which approach the ideal 
in performance. Low-power dissipation, flexible power
supply design, high-noise immunity and fanout capa
bility reduce printed circuit board layout. With design 
and manufacturing in Europe, full support is given to 
European customers. 

Table of Contents 

Complementary MOS-CMOS 
High-Speed CMO&--HS CMOS 
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COMPLEMENTARY MOS-CMOS CIRCUITS 

SELECTION GUIDE BY PART NUMBER 

PART Hl·REl PART Hl-HEL 
FUNCTIBN SUFFIX PINS OPTIDNS FUNCTIBN SUFFIX PllllS OPTIBlllS NUMBER SEE NOTE E NUMBER SEE NOTE E 

MC14000UB DUAL 3-INPUT NOR GATE PLUS INVERTEll Al,CL,CP 14 1,3,4 401608 SEE MC141608-PIN FOR PIN EOUIVALENT 
MC14001B QUAD 2-INPUT NOR GATE AL,CL,CP 14 1,3,4 40161B SEE MC141618-PIN FOR PIN EOUIVALENT 
MC14001UB QUAD 2-INPUT NOR GATE Al,CL,CP 14 1.3.4 40162B SEE MC14162B-PIN FOR PIN EOUIVALENT 
MC14002B DUAL 4-INPUT NOR GATE Al,CL,CP 14 1,3,4 40163B SEE MC141638-PIN FOR PIN EOUIVALENT 
MC14002UB DUAL 4-INPUT NOR GATE AL,CL,CP 14 1,3,4 40174B SEE MC141748-PIN FOR PIN EOUIVALENT 
MC140068 18-B!T STATIC SHIFT REGISTER Al,Cl.CP 14 1,3,4 401758 SEE MC141758-PIN FOR PIN EOUIVALENT 
MC14007UB DUAL COMPLEMENTARY PAIR PLUS INVERTER AL, CL.CP 14 1 3,4 40181B SEE MC14581B-PIN FOR PIN EOUIVALENT 
MC14008B 4-BIT FULL ADDER AL,Cl.CP 16 1,3,4 40182B SEE MC145828-PIN FOR PIN EOUIVALENT 
MC14011B QUAD 2-INPUT NAND GATE Al, Cl, CP 14 1,3,4 40192B SEE MC14510B-FUNCTIONALLY EOUIVALENT 
MC14011UB QUAD 2-INPUT NAND GATE AL, CL, CP 14 1.3.4 40193B SEE MC145168-FUNCTIONALLY fOUIVALENT 
MC14012B DUAL 4-INPUT NAND GATE Al.CL,CP 14 13,4 40194B SEE MC141948-NORMALL Y PIN FOR PIN 
MC14012UB DUAL 4-INPUT NAND GATE AL.Cl,CP 14 13 4 EOUIVALENT 
MC14013B DUAL O FLIP-flOP Al Cl.CP 14 1.3.4 402088 SEE MC14580B-NORMALLY PIN FOR PIN 
MC14014B 8-BIT STATIC SHIFT REGISTER Al.CL.CP 16 1 3,4 EOUIVALENT 
MC14015B DUAL 4-BIT STATIC SHIFT REGISTER Al,CL.CP 16 1 3,4 MC141000 4-BIT ONE-CHIP MICROCDMPUTER l,P 28 
MC14016B QUAD ANALOG SWITCH/MULTIPLEXER AL.CL, CP 14 • 2,3,4 MC141099 4-BIT ONE-CHIP MICRDCOMPUTER L,P 48 
MC14017B DECADE COUNTER/DIVIDER Al.Cl, CP 16 1 3,4 MC141200 4-BIT ONE-CHIP MICROCOMPUTER l,P 40 
MC14018B PRESETTABLE DIVIDE-BY-N COUNTER Al,CL.CP 16 1 3,4 MC14160B SYNCHRONDUS PRDGRAMMABU DECADE Al CL,CP 16 1.3,4 

40198 SEE MC14519B-NDRMALLY PIN FOR PIN COUNTER 
EOUIVALENT MC141618 SYNCHRONOUS PRDGRAMMABLE 4-BIT AL,Cl,CP 16 13,4 

MC14020B 14-BIT BINARY COUNTER AL,CL,CP 16 1 3,4 BINARY COUNTER 
MC140218 8-BIT STATIC SHIFT REGISTER AL,CL,CP 16 1 3,4 MC141628 SYNCHRONOUS PROGRAMMABLE DECADE AL, Cl, CP 16 1,3,4 
MC140228 OCTAL COUNTER/DIVIDER AL,CL,CP 16 1 3,4 COUNTER 
MC14023B TRIPLE 3-INPUT NAND GATE AL,CL,CP 14 1 3,4 MC141638 SYNCHRDNOUS PROGRAMMABLE 4-BIT AL,Cl,CP 16 1.3,4 
MC14023UB TRIPLE 3-INPUT NAND GATE AL,Cl,CP 14 1 3,4 BINARY COUNTER 
MC14024B 7-STAGE RIPPLE COUNTER Al,CL,CP 14 13,4 MC14174B HEX O FLIP-FLOP AL,Cl,CP 16 1.3,4 
MC14025B TRIPLE 3-INPUT NOR GATE AL.CL.CP 14 1 3 4 MC14175B QUAD O FLIP-FLOP AL, CL, CP 16 1,3,4 
MC14025UB TRIPLE 3-l~PUT NOR GATE AL.CL,CP 14 1 3.4 MC14194B 4-BIT UNIVERSAL SHIFT REGISTCR Al, Cl, CP 16 1,3,4 
MC140278 DUAL J-K FLIP-FLOP AL,CL CP 16 13,4 MC142100 4 x 4 CROSS POINT SWITCH AL,Cl,CP 16 4 
MC14028B BCD-TO-DECIMAL/BINARY-TD-OCTAL OECODER AL,CL,CP 16 1 3,4 MC14408 BINARY-TO-PHONE PULSE CONVERTER l,P 16 
MC14029B BI NARY /OECADE UP/DOWN COUNTER Al,Cl CP 16 1 3,4 MC14409 BINARY-TD-PHONE PU LSE CONVERTER L.P 16 

4030B SEE MC14070B - PIN FOR PIN EOUIVALEMT 1 MC14410 2-0F-8 TONE ENCODER l,P 16 
4031B SEE MC14557B - FUNCTIONALL Y EOUIVAi_ENT MC144100 DUPLEX MODE 32-SEGMENT LED DRIVER p 24 

MC14032B TRIPLE SERIAL ADDER (PDSITIVE LDGIC) AL,CL,CP 16 1 3,4 MC14411 BIT-RAJE FREOUENCY GENERATOR l,P 24 
MC14034B 8-BIT UNIVERSAL BUS REGISTER AL, CL, CP 24 1 3,4 MC144110 HEX O/ A CONVERTER p 18 
MC14035B 4-BIT SHIFT REGISTER AL,CL,CP 16 1 3,4 MC144111 QUAD O/A CONVERTER p 14 
MC14038B TRIPLE SERIAL ADDER (NEGATIVE LOGIC) AL,CL,CP 16 1.3,4 MC144115 16-SEGMENT LCD DRIVER p 24 
MC14040B 12-BIT BINARY COUNTER AL,CL,CP 16 13,4 MC144117 4-DIGIT DUPLEX MODE LCD DECODER/DRIVER p 24 
MC14042B QUAD LATCH AL.CL,CP 16 1 3,4 MC14412 UNIVERSAL LOW SPEED MODEM FL,Vl 16 
MC14043B QUAD NOR R-S LATCH AL,CL,CP 16 1,3,4 FP,VP 
MC14044B QUAD NAND R-S LATCH Al,Cl,CP 16 '.2,3,4 MC14413 PCM SAMPLED DATA FILTER, SEE NOTE A l.P 16 -
MC14046B PHASE-LOCKEO LOOP AL.CL.CP 16 '2,3,4 MC14414 PCM SAMPLED DATA FILTER. SEE NOTE A L,P 16 -

4047B SEE MC145288 FUNCTIONALL Y EOUIVAl_ENT MC14415 QUAD PRECISION TIMER/DRIVER EFL,FL,FP 16 4 
MC14049UB HEX INVERTER/BUFFER Al.Cl.CP 16 13,4 EVL,VLVP 
MC14050B HEX BUFFER AL CL,CP 16 13,4 MC14416 PCM TIME SLOT ASSIGNER CIRCUIT L,P 16 
MC140518 8-CHANNEL ANALOG MULTIPLEXER Al,CL,CP 16 • 2,3 4 MC14417 f'CM TIME SLOT ASSIGNER CIRCUIT l,P 18 
MC14052B DUAL 4-CHANNEL ANALOG MULTIPLEXER AL, CL, CP 16 ',2,3 4 MC14418 PCM TIME SLOT ASSIGNER CIRCUIT l,P 22 
MC140538 TRIPLE 2-CHANNEL ANALOG MULTIPLEXER AL, CL, CP 16 • 2,3 4 MC14419 2-0F-8 KEYPAD-TO-BINARY ENCODER L,P 16 

40558 SEE MC14~i438-FUNCTIONALL Y EDUI VALE NT MC14424 REMOTE CONTROL TRANSMITTER p 16 
40568 SEE MCWi43B-NORMALLY PIN FOR PIN MC14426 8 x 14-BIT STATIC TUNING MEMORY p 16 

EQUIVALENT MC14429 TUNING MEMORY CONTROL, SEE NOTE B p 18 
40578 SEE MCWi818-FUNCTIONALLY EOUIVALENT MC14430 INPUT ADDRESS ENCODER p 16 

MC14060B 14-BIT BINARY COUNTER ANO OSCILLATCR AL,CL,CP 14 4 MC14433 3-1/2 DIGIT AID CONVERTER, SEE NOTE C l,P 24 -
4061 SEE MCM 14537-FUNCT IDNALL Y EOUIVALl'NT MC14435 3-1/2 OIGIT A/O LOGIC SUBSYSTEM EFL,FLFP 16 -

4063B SEE MC145858-FUNCTIDNALLY EOUIVALENT EVL.VL.VP 
MC14066B QUAD ANALOG SWITCH/MUL TIPLEXER AL.Cl, CP 14 '.2,3 4 MC14443 6-CHANNEL A/O CDNVERTER SUBSYSTEM l,P 16 
MC140688 8-INPUT NANO GATE AL,CL,CP 14 1,3,4 MC14444 8-CHANNEL A/O CONVERTER p 40 
MC14069UB HEX INVERTER AL.CL.CP 14 1.3,4 MC14447 6-CHANNEL A/O CDNVERTER SUBSYSTEM L,P 16 4 
MC14070B OUAD EXCLUSIVE OR GATE AL.CL,CP 14 1,3,4 4449UB SEE MC14049UB - PIN FOR PIN lOUIVALEN' 
MC14071B OUAD 2-INPUT OR GATE AL,CL,CP 14 1 3,4 MC14466 LOW COST SMOKE DETECTDR p 16 
MC140728 DUAL 4-INPUT OR GATE Al,Cl,CP 14 1,3,4 MC14469 ADDRESSABLE ASYNCHRONOUS RECEIVERI l p 40 
MC14073B TRIPLE 3-INPUT AND GATE AL,CL,CP 14 1 3,4 TRANSMITTER 
MC14075B TRIPLE 3-INPUT OR GATE AL,CL.CP 14 1,3,4 MC14490 HEX CONTACT BOUNCE ELIMINATOR EFUL,FP 16 1,3,4 
MC140768 QUAD O-TYPE REGISTER AL,CL,CP 16 1,3,4 EVL,Vl,VP 
MC140778 OUAD EXCLUSIVE NOR GATE AL,CL,CP 14 1.3.4 MC14493 BINARY-T0-7-SEGMENT OECODER/ p 16 4 
MC14078B 8-INPUT NOR GATE Al, CL, CP 14 1,3,4 DRIVER 
MC14081B QUAD 2-INPUT AND GATE AL, CL, CP 14 1.3.4 MC14494 BINARY-T0-7-SEGMENT DECOOER/ 16 4 
MC14082B DUAL 4-INPUT AND GA fE AL,Cl,CP 14 1,34 DRIVER 

40858 SEE MCI 4506B-FUNCTIONALL Y EOUIVALENT MC14495 BCD-T0-7-SEGMENT HEXAOECIMAL L.P 16 4 
MC14093B QUAD 2-INPUT NANO SCHMITT TRIGGER AL,CL,CP 14 • 2,3 4 LAT CH/ DE CDD ER /DRIVER 
MC140948 8-BIT BUS COMPATIBLE SHIFT/STORE LAfCH AL.Cl,CP 16 1.3,4 MC14497 PCM REMOTE CONTROL TRANSMITTER 18 

4098B SEE MC14~>28B-NORMALL Y PIN FOR PIN MC14499 4-DIGIT 7-SEGMENTLED DISPLAY 18 
EOUIVALENT OECODER/DRIVER 

MC140998 8-BIT ADORESSABLE LATCH Al, Cl.CP 16 1 3,4 MC14500B INDUSTRIAL CONTROL UNIT AL, Cl.CP 16 -

400148 SEE MC14584B-NDRMALLY PIN FOR PIN MC145000 48-SEGMENT MULTIPLEXEO l,P 24 4 
EQUIVALENT LCD DRIVER-MASTER 

40085B SEE MC14585B-NORMALL Y PIN FOR PIN MC145001 44-SEGMENT MULTIPLEXED l,P 18 4 
EOUIVALENT LCD ORIVER-SLAVE 

40097B SEE MC14503B-NDRMALLY PIN FOR PIN MC14501UB TRIPLE GATE AL,Cl,CP 16 1,3.4 
EOUIVALENT MC14502B STROBED HEX INVERTER/BUFFER AL.CL.CF' 16 1,3,4 

40101B SEE MC145318-FUNCTIDNALLY EOUIVALENT MC145026 REMOTE CONTROL ENCDDER L,P 16 1,3,4 
40106B SEE MC145848-NORMALL Y PIN FOR PIN MC145027 REMDTE CONTROL OECDDER L.P 16 4 

EOUIVALENT MC145028 REMOTE CONTROL OECDOER l,P 16 4 
40108B SEE MC14580B-NDRMALLY PIN l'DR PIN MC14503B HEX 3-STATE BUFFER AL.CL, CP 16 3,3,4 

EQUIVALENT MC145048 HEX TTL OR CMOS TO CMOS LEVEL SHIFTER Al.Cl CP 16 3,4 
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PART Hl·REL 
JllUMBER FUNCTION SUFFIX PINS DPTIOlllS 

SEE NOTE E 

MC1451J6B DUAL EXPANDABLE ADI GATE AL.Cl.GP 16 1,3,4 
MC1451J7 OUAD EXCLUSIVE OR GATE AL.CL.CP 14 1,4 
MC1451J8B DUAL 4-BIT 1.ATCH AL.CL.CP 24 1,3,4 
MC14510B BCD UP/DDWN COUNTER AL.Cl.CP 16 1,3,4 
MC145100 4 x 4 CROSS PDINT SWITCH 16 ·.2.3 
MC145104 PLL FREOUENCY SYNTHESIZER p 16 4 
MC145106 PLL FREOUENCY SYNTHESIZER p 18 4 
MC145107 PLL FREOUENCY SYNTHESIZER p 16 4 
MC145109 PLL FREOUEIVCY SYNTHESIZER p 16 4 
MC14511B BCD TD·7 SEGMENT LATCH/DECDDER/ AL.CL.CP 16 ·,2,3,4 

DRIVER 
MC145112 PLL FREOUENCY SYNTHESIZER p 1B 4 
MC14512B S.CHANNEL DATI, SELECTDR AL, Cl.CP 16 1 3.4 
MC14513B BCD·TD· 7 SEGMENT LATCH/DECDDER/ AL,Cl,CP 1B 4 

DRIVER WITH RIPPLE BLANKING 
MC145148 4-BIT LATCH/4-T-8·16 LINE DECODER (HIGH) 24 1.3.4 
MC145143 PLL FREOUEVCY SYNTHESIZER 16 4 
MC145144 4-BIT DATA 13US INPUT PLL FREO L,P 16 4 

SYNTHESIZER 
MC145145 4·81T DATA 13US INPUT PLL FREO L,P 18 4 

SYNTHESIZER 
MC145146 4-BIT DATA JUS INPUl PLL FRED L.P 20 4 

SYNTHESIZER 
MC14515B 4·BIT LATCH/HD·16 LINE DECDDER (LOW) Al CL.CP 24 1,3,4 
MC145151 PARALLEL INPUT PLL FREOUENCY l.P 28 4 

SYNTHESIZER 
MC145152 PARALLEL INPUT PLL FREOUENCY l.P 28 4 

SYNTHESIZER 
MC145155 SERIAL INPL T PLL FREOUENCY SYNTHESIZER L,P 18 4 
MC145156 SERIAL INPLT PLL FREOUENCY SYNTHESIZER L.P 20 4 
MC14516B BINARY UP/DOW'V CDLNTER AL CL.CP 16 1,3,4 
MC14517B DUAL 54-811 STATIC S"'FT REGISTER AL Cl.CP 16 1,3,4 
MC145188 DUAL BCD UP CDUNTE13 Al CL.CP 16 1,3,4 
MC14519B 4BIT AND/OR SEUCTIJR AL CL,CP 16 1,3,4 
MC14520B DUAL BINARY UP CDUllTER Al CL,CP 16 1,3,4 
MC14521B 24·STAGE FHEOUENCY DIVIOER AL.Cl.CP 16 1,3,4 
MC14522B PRDGRAMM1\BLE BCD IJIVIDE·BY·N COUNTER AL CL.CP 16 2,3 4 
MC14526B PRDGRAMM1\BLE BINAIW DIVIDE BY N AL CL.CP 16 1 3 4 

COUNTER 
MC14527B BCD RATE MU l TIPLIER AL.CL.CP 16 1.34 
MC14528B DUAL MDNDSTAEILE MJLTIVIBRATDR AL CL.CP 16 1,4 
MC14529B DUAL HHANNEI. ANALOG DATA SELECTDR AL.CL.CP 16 ·.2.3.4 
MC1453DB DUAL 5·1NPIJT MAJORITY LDGIC GATE AL CL.CP 16 1,3,4 
MC14531B 12-BIT PARITY rnEE AL CL.CP 16 1,3,4 
MC14532B 8 BIT PRIORITY EN CDD ER AL, CL, CP 16 1,3,4 
MC14534B REAL TIME 5·DECADE COUNTER AL,CL,CP 24 ·.2,3.4 
MC14536B PROGRAMMABLE TIMER AL CL, CP 16 2,3,4 
MC14538B DUAL PRECISIDN MDNIJSTABLE AL.CL.CP 16 1,3,4 

MULTIVIBRl,TDR 
MC14539B DUAL HHANNEL DAT.\ SELECTDR/ AL, Cl CP 16 2,3,4 

M ULTIPLEXER 
MC14541B PRDGRAMM1\BLE DSCll.LA TOR· TIMER AL.Cl CP 14 1.34 
MC14543B BCD·TD /SEGMENT L/,TCH/DECDDER/DRIVER AL.GL.CP 16 2,3,4 
MC14544B BCD TO· /SEGMENT L/,TCH/DECDDER/ AL.CL.CP 18 4 

DRIVER WIT'' RIPPLE ELANKING 
MC14547B HIGH CURRENT E:CD-TO·l·SEGMENT Al.CL.CP 16 4 

DECODER/DlllVEfl 
MC14549B SUCCESSIVE APPRDXIMATIQN REGISTER AL.Cl.CP 16 1,3,4 
MC14551B OUAD HHt.NNEL ANALOG MULTIPLEXER AL,Cl,CP 16 3,4 
MC14553B 3 DIGIT BCD COUNTER AL.CL.CP 16 2,3,4 
MC14554B 2 x 2 BIT PARAILEL EllNARY MULTIPLIER AL,CL,CP 16 2,3,4 
MC14555B DUAL BINARY TO 1-DH DECDDER AL, CL, CP 16 1,3,4 
MC14556B DUAL BINARY TO 1·Df.4 DECODER AL, CL, CP 16 1,3,4 

(INVERTING) 
MC14557B 1 TD·64 BIT VARIABLE LENGTH SHIFT AL, CL.CP 16 1,3,4 

REGISTER 
MC1455BB BCD·TD·/.SEGME.NT DECDDER AL.CL.CP 16 2,3,4 
MC14559B SUCCESSIVE APPROXIMATIDN REGISTER AL.CL.CP 16 1,3,4 
MC14560B NBCD ADDEll AL.CL.CP 16 2,3,4 
MC14561B 9'S COMPLEMENTER AL, CL, CP 14 2,3,4 
MC14562B 128·BIT STATIC SHIFT REGISTER AL.CL, CP 14 1,3,4 
MC14566B INDUSTRIAL TIME·BASE GENERATOR AL, Cl, CP 16 2,3,4 
MC14568B PHASE CDMPARl,TDR l'RDGRAMMABLE AL CL,CP 16 1,3.4 

COUNTER 
MC14569B DUAL PRDGBAMMABLI. BCD/BINARY COUNTER AL.Cl.CP 16 2,3,4 
MC14572UB HEX GATE AL.CL.CP 16 13,4 
MC14573 OUAD PRDGllAMMABLE OP AMP AL.CL.CP 16 4 
MC14574 OUAD PROG13AMMABLE CDMPARATDR Al,CL,CP 16 4 
MC14575 PRDGRAMM~BLE DUAL DP AMP/DUAL Al,CL,CP 16 4 

CDMPARATOR 
MC14580B 4 x 4 MULTIPDFIT REGISTER AL, Cl, CP 24 2,3,4 
MC14599B 8 BIT ADDRlóSSABLE LATCH AL.CL.CP 18 4 
MC146805E2 8·BIT MICROPROCESSOR EXPANDABLE l,P 40 3,4 
MC1468D5F2 B·BIT DNHHIP MICROCDMPUTER L,P 28 -

MC146805G2 8 BIT DNE·CHIP ~ICRCICDMPUTER L,P 40 -
MC14E.818 REAL·TIME CLDCK/RA~ L,P 24 -

47348 SEE MC14513B·llDRM,\LLY PIN FOR PIN 
EO Ul VA LENT 

MC6170 300 BAUD MDDEM FILTER SEE NDTE F L.P 16 -

PART 
NUMOER 

MC6203 
MC6215 

MC6220 

MCM144102 
MCM14505 
MCM14524 

MCM14537 
MCM14552 
MCM5101 
MCM65516 

NOTE A: 

FUMCTION 

REMDTE CONTROL RECEIVER. SEE NDTE F 
REMDTE CDNTRDL RECEIVER WITH DN 
SCREEN DISPLAY SEE NDTE F 
4-BIT MICRDCDMPUTER UNIT WITH PLL 
FREOUENCY SYNTHESIZER. SEE NDTE F 

16x 16·BIT STATIC RAM 
64x 1BIT STATIC RAM 

256x 4-BIT READ DNLY MEMDRY 
SEE NDTE D 

256x 1BIT STATIC RAM 
64x 4-BIT STATIC RAM 

256x 4-BIT STATIC RAM 
2048x 8-BIT MULTIPLEXED RDM 

ADD SUFFIX 1. EXAMPLE MC 14413L1 
ADD SUFFIX B. EXAMPLE MC14429PB 

Hl·REL 
SUFFIX PlllS OPTIOIS 

SEE MOTE E 

28 -
28 -

28 -

8 4 
Al CL.CP 14 ·.z.3.4 
AL.Cl.CP 16 -

AL.CL 16 
Al, Cl.CP 24 
L,P 22 -
L.P 18 -

NOTE B 
NOTE C: FOR DETAILS OF SPECIAL SELECTION OF SYMMETRY AND 

BOUNCE CHARACTERISTICS, CONTACT DISTRIBUTOR 

NOTE D 
NOTE E: 

OR SALES OFFICE 
AVAILABLE ONLY BY SPECIAL ORDER 
Hl·REL OPTIONS 

OUALIFIED TO BS9000 
PROCESSED IN ACCORDANCE WITH BS90DO. PARTS INDICATED 
WITH ASTERISK (•) ARE DUE TO BE OUALIFIED DURING 

3 
4 

NOTE F 

1ST OUARTER 1982 
MIL STD 883B CLASS B TYPE PROCESSED 
CHIP OR WAFER 
N MOS DEVICE 

RELIABILITY AND QUALITY ASSURANCE 
OUTGOING QA SAMPLE PLAN 
VISUAL/MECHANICAL 
FUNCTIONAL 
D.C. PARAMETRIC 
A.C. PARAMETRIC 

0.15% AOL, LEVEL li 
CUMULATIVE 

RELIABILITY DATA 
BURN·IN READDUT (HDUR3) 

168 1008 

NUMBER DF DEVICES 1105 1105 
lDTAL DEVICE HDURS AT 125'C 0 2 X 106 1 1 X 106 

EOUIVALENT DEVICE HDURS AT 85'C 4 8 X 106 28.8 X 1Q6 
550 YEARS 3297 YEARS 

CUMULATIVE SUM DF REJECTS 2 3 
FAILURE RATE (%/1000 HOURS) AT 85'C o 014 

DATA DERIVED FROM TESTS PERFORMED FROM JANUARY 1, 
1981 TO JUNE 3D, 1981. 

2016 

913 
1 8 X 106 

47 7 X 106 
5448 YEARS 

6 

MOTOROLA HAS A POLICY OF CONTINUALLY IMPROVING ITS PRODUCT 
QUALITY AND RELIABILITY. INFORMATION CORRECT AT TIME OF GOING 
TO PRESS. 

SELECTION GUIDE BY FUNCTION 

DEVICE FUNCTION 

NAND GATES 
MC14011B QUAD 2·1NPUT NAND GATE 
MC14011UB QUAD 2·1NPUT NAND GATE 
MC14093B QUAD 2-INPUT SCHMITT TRIGGER 
MC14023B TRIPLE 3-INPUT NAND GATE 
MC14023UB TRIPLE 3·1NPUT NAND GATE 
MC14012B DUAL 4·1NPUT NAND GATE 
MC14012UB DUAL 4·1NPUT NAND GATE 
MC14D68B B·INPUT NAND GATE 
SEE ALSO MC145D1UB AND MC14572UB 

NOR GATES 
MC14DD1B QUAD 2·1NPUT NOR GATE 
MC140D1UB QUAD 2·1NPUT NOR GATE 
MC14025B TRIPLE 3·1NPUT NOR GATE 
MC14025UB TRIPLE 3-INPUT NOR GATE 
MC14000UB DUAL 3·1NPUT NOR GATE PLUS INVERTER 
MC14002B DUAL 4·1NPUT NOR GATE 
MC14002UB DUAL 4·1NPUT NOR GATE 
MC14078B B·INPUT NOR GATE 
SEE ALSO MC14501UB AND MC14572UB 

AND GATES 

MC14081B QUAD 2-INPUT AND GATE 
MC14D73B TRIPLE 3.1NPUT AND GATE 
MC14D82B DUAL 4-INPUT AND GATE 
SEE ALSO MC14501UB 
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DEVICE FUNCTION 

OR GATES 

MC14071B QUAD 2-INPUT OR GATE 
MC14075B TRIPLE 3-INPUT OR GATE 
MC14072B DUAL 4-INPUT OR GATE 
SEE ALSO MC14501UB 

COMPLEX GATES 

MC14070B 
MC14077B 
MC14501UB 
MC14506B 
MC14507 
MC14519B 
MC14530B 
MC14572UB 

QUAD EXCLUSIVE OR GATE 
QUAD EXCLUSIVE NOR GATE 
TRIPLE GATE 
DUAL EXPANDABLE AOI GATE 
QUAD EXCLUSIVE OR GATE 
4-BIT AN DIOR SELECTOR 
DUAL 5-INPUT MAJORITY LOGIC GATE 
HEX GATE 

INVERTERSIBUFFERSILEVEL TRANSLATORS 

MC14007UB DUAL COMPLEMENTARY PAIR PLUS INVERTER 
MC14049UB HEX INVERTEAIBUFFER 
MC14050B HEX BUFFER 
MC14069UB HEX INVERTER 
MC14502B STROBED HEX INVERTERIBUFFER 
MC14503B HEX 3-STATE BUFFER 
MC14504B HEX TTL OR CMOS TO CMOS LEVEL SHIFTER 
MC14584B HEX SCHMITT TRIGGER 
SEE ALSO MC14000UB AND MC14572UB 

SCHMITT TRIGGERS 

MC14093B 
MC14583B 
MC14584B 

QUAD 2-INPUT NAND SCHMITT TRIGGER 
DUAL SCHMITT TRIGGER 
HEX SCHMITT TRIGGER 

FLIP-FLOPSILATCHES 

MC14013B 
MC14027B 
MC14042B 
MC14043B 
MC14044B 
MC14076B 
MC14175B 
MC14508B 
MC14174B 
MC14099B 
MC14597B 
MC14598B 
MC14599B 

DUAL D FLIP-FLOP 
DUAL J-K FLIP FLOP 
QUAD LATCH 
QUAD NOR R-S LATCH 
QUAD NAND R-S LATCH 
QUAD D-TYPE REGISTER 
QUAD D FLIP-FLOP 
DUAL 4 BIT LATCH 
HEX D FLIP-FLOP 
8-BIT ADDnESSAGLE LATCH 
S-BIT BUS COMPATIBLE COUNTERILATCH 
8-BIT BUS COMPATIBLE ADDRESSABLE LATCH 
8-BIT ADDRESSABLE LATCH 

SHIFT REGISTERS-

MC14035B 
MC14194B 
MC14015B 
MC14014B 
MC14021B 
MC14034B 
MC14094B 
MC14006B 
MC14557B 
MC14517B 
MC14562B 

CQUNTERS 

MC14024B 
MC14022B 
MC14017B 
MC14018B 
MC14160B 
MC14162B 
MC14534B 
MC14029B 
MC14020B 
MC14040B 
MC14060B 
MC14161B 

MC14163B 

MC14516B 
MC14520B 
MC14526B 

4-BIT SHIFT REGISTER 
4-BIT UNIVERSAL SHIFT REGISTER 
DUAL 4-BIT STATIC SHIFT REGISTER 
8-BIT STATIC SHIFT REGISTrn 
8-BIT STATIC SHIFT REGISTrn 
8-BIT UNIVERSAL BUS REGISTER 
8-BIT BUS COMPATIBLE SHIFTISTORE LATCH 
18-BIT STATIC SHIFT REGISTER 
1-T0-64 BIT VARIABLE LENGTH SHIFT REGISTER 
DUAL 64-BIT STATIC SHIFT REGISTER 
128-BIT STATIC SHIFT REGISTER 

7-STAGE RIPPLE COUNTER 
OCTAL COUNTERIDIVIDER 
DECADE COUNTERIDIVIDER 
PRESETTABLE DIVIDE-BY-N COUNTER 
SYNCHRONOUS PROGRAMMABLE DECADE COUNTER 
SYNCHRONOUS PROGRAMMABLE DECADE COUNTER 
REAL TIME 5-DECADE COUNTER 
BI NARYIDECADE UPIOOWN COUNTER 
14-BIT BINARY COUNTER 
12-BIT BINARY COUNTER 
14-BIT BINARY COUNTER AND OSCILLATOR 
SYNCHRONOUS PROGRAMM,~BLE 4-BIT BINARY 
COUNTER 
SYNCHRONOUS PROGRAMMABLE 4-BIT BI NARY 
COUNTER 
BINARY UPIDOWN COUNTER 
DUAL BI NARY UP COUNTER 
PROGRAMMABLE BINARY DIVIDE-BY-N COUNTER 
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DEVICE 

MC14569B 
MC14510B 
MC14522B 
MC14518B 
MC14553B 

FUNCTION 

DUAL PROGRAMMABLE BCDIBINARY COUNTER 
BCD UPIDOWN COUNTER 
PROGRAMMABLE BCD DIVIDE-BY-N COUNTER 
DUAL BCD UP COUNTER 
3-DIGIT BCD COUNTER 

MUL TIVI BRATORSIOSCI LLA TORSITIM ERS 

MC14060B 
MC14415 
MC14521B 
MC14528B 
MC14536B 
MC14538B 
MC14541B 
MC14566B 

14BIT BINARY COUNTER AND OSCILLATOR 
QUAD PRECISION TIMERIDRIVER 
24-STAGE FREOUENCY DIVIDER 
DUAL MONOSTABLE MULTIVIBRATOR 
PROGRAMMABLE TIMER 
DUAL PRECISION MONOSTABLE MULTIVIBRATOR 
PROGRAMMABLE OSCILLATOR-TIMER 
INDUSTRIAL TIME BASE GENERATOR 

PLLIFREOUENCY SYNTHESIZERS 

MC14046B 
MC14568B 
MC145104 
MC145106 
MC145107 
MC145109 
MC145112 
MC145143 
MC145144 

MC145145 

MC145146 

MC145151 
MC145152 
MC145155 
MC145156 

PHASE-LOCKED LOOP 
PHASE COMPARATOR PROGRAMMABLE COUNTER 
PLL FREOUENCY SYNTHESIZER 
PLL FREOUENCY SYNTHESIZER 
PLL FREQUENCY SYNTHESIZER 
PLL FREQUENCY SYNTHESIZER 
PLL FREOUENCY SYNTHESIZER 
PLL FREOUENCY SYNTHESIZER 
4-BIT DATA BUS INPUT PLL FREOUENCY 
SYNTHESIZER 
4BIT DATA BUS INPUT PLL FREOUENCY 
SYNTHESIZER 
4-BIT DATA BUS INPUT PLL FREQUENCY 
SYNTHESIZER 
PARALLEL INPUT PLL FREOUENCY SYNTHESIZER 
PARALLEL INPUT PLL FREOUENCY SYNTHESIZER 
SERIAL INPUT PLL FREQUENCY SYNTHESIZER 
SERIAL INPUT PLL FREOUENCY SYNTHESIZER 

ADDERSICOMPARATORS 

MC14008B 
MC14032B 
MC14038B 
MC14560B 
MC14561B 
MC14582B 
MC14585B 

4-BIT FULL ADDER 
TRIPLE SERIAL ADDER (POSITIVE LOGIC) 
TRIPLE SERIAL ADDER (NEGATIVE LOGIC) 
NBCD ADDER 
g·s COMPLEMENTER 
LOOK AHEAD CARRY BLOCK 
4-BIT MAGNITUDE COMPARATOR 

ALU'SIRATE MUL TIPLIERS 

MC14527B 
MC14554B 
MC14581B 

BCD RATE MULTIPLIER 
2 x 2-BIT PARALLEL BI NARY MULTIPLIEH 
4BIT ARITHMETIC LOGIC UNIT 

PARITY GENERATORICHECKER 

MC14531 B 12-BIT PARITY TREE 

ENCODERSIDECODERS 

MC14028B 
MC14419 
MC14430 
MC14514B 
MC14515B 
MC14532B 
MC14555B 
MC14556B 
MC145026 
MC145027 
MC145028 

BCD-TO-DECI MALIBINARY-TO-OCTAL DECODER 
2-0F-8 KEYPAD-TO-BINARY ENCODER 
INPUT ADDRESS ENCODER 
4-BIT LATCH/4-T0-16 LINE DECODER (HIGH) 
4-BIT LATCHl4T0-16 LINE DECODER {LOW) 
8-BIT PRIORITY ENCODER 
DUAL BI NARY TO 1 OF-4 DECODER 
DUAL BINARY TO 1-0F-4 DECODER {INVERTING) 
REMOTE CONTROL ENCODER 
REMOTE CONTROL DECODER 
REMOTE CONTROL DECODER 

DISPLAY DECODERSIDRIVERS 

MC14511B 
MC14513B 

MC14543B 
MC14544B 

MC14547B 

MC14558B 
MC14493 
MC14494 
MC14495 

BCD-TO ?-SEGMENT LATCHIDECODERIDRIVER 
BCD-T0-7-SEGMENT LATCHIDECODEAIDRIVER WITH 
RIPPLE BLANKING 
BCD-T0-7-SEGMENT LATCHIDECODERIDRIVER 
BCD-TO ?-SEGMENT LATCHIDECODERIDRIVER WITH 
RIPPLE BLANKING 
HIGH CURRENT BCD-T0-7-SEGMENT 
DECODERIDRIVER 
BCD T0-7-SEGMENT DECODER 
BINARY-T0-7-SEGMENT DECODERIDRIVER 
BINARY-T0-7-SEGMENT DECODERIDRIVEFl 
BCD-TO ?SEGMENT HEXADECIMAL LATCHIDECODERI 
DRIVER 



DEVICE 

MC14499 
MC144100 
MC144115 
MC144117 
MC14~i000 
MC14W01 

FUNCTION 

4-DIGIT 7-SEGMENT LED DISPLAY DECODERIDRIVER 
DUPLEX MODE 32-SEGMENT LED DRIVER 
16-SEGMENT LCD DRIVER 
4-DIGIT DUPLEX MODE LCD DECODERIDRIVER 
48-SEGMENT MULTIPLEXED LCD DRIVER-MASTER 
44-SEGMENT MULTIPLEXED LCD DRIVER-SLAVE 

MULTIPLEXERSIDEMUILTIPLEXERSIBILATERAL SWITCHES 

MC14016B 
MC14066B 
MC14053B 
MC14052B 
MC14~i298 
MC14539B 
MC14051B 
MC14ó12B 
MC14~i19B 
MC14007UB 
MC14fa518 
MC14b55B 
MC14~i56B 

OUA.D ANALOG SWITCHIMULTIPLEXER 
OUA,D ANALOG SWITCHIMULTIPLEXER 
TRIPLE :2-CH,~NNEL ANALOG MULTIPLEXER 
DUAL 4-CHAl~NEL ANALOG MULTIPLEXER 
DUAL 4-CHANNEL ANALOG DATA SELECTOR 
DUAL 4-CHAl~NEL DATA SELECTORIMULTIPLEXER 
8-CHANNEL ANALOG MULTIPLEXER 
8-CHANNEL DATA SELECTOR 
4-BIT ANDIOl1 SELECTOR 
DUAL COMPl-EMENTARY PAIR PLUS INVERTER 
OUAD 2-CHANNEL ANALOG MULTIPLEXER 
DUAL BI NARY TO 1-0F-4 DECODER 
DUAL BI NARY TO 1-0F-4 DECODER (INVERTING) 

AID, DIA CONVERTERSILOGIC l'UNCTIONS 

MC14433 
MC14435 
MC14443 
MC14444 
MC14447 
MC14549B 
MC14559B 
MC144110 
MC144111 

3-1"' DIGIT AID CONVERTER 
3-1"' DIGIT AID LOGIC SUBSYSTEM 
6-CHANNEL AID CONVERTER SUBSYSTEM 
8-CHANNEL AID CONVERTER 
6-CHANl~EL AID CONVERTER SUBSYSTEM 
SUCCESSIVE APPROXIMATION REGISTER 
SUCCESSIVE APPROXIMATION REGISTER 
HEX DIA CONVERTER 
OUAD DIA CONVERTER 

OPERATIONAL AMPLIFIERSICOMPARATORS 

MC14!>73 
MC14!574 
MC14575 

OUAD PROGRAMMABLE OP AMP 
OUAD PROGlłAMMABLE COMPARATOR 
PROGRl\MMl\BLE OUAL OP AMP/DUAL COMPARATOR 

TELECOMMUNICATIONS FUNCTIONS 

MC14408 
MC14409 
MC14410 
MC14411 
MC14412 
MC14413 
MC14414 
MC14416 
MC14417 
MC14418 
MC14419 
Mc14;•100 
MC14~1100 
MC61?0 

BIN1\RY TO-PHONE PULSE CONVERTER 
BIN1\RY TO-PH ONE PULSE CONVERTER 
2-0F-8 TONE ENCODER 
BIT-RATE FREOUENCY GENERATOR 
UNIVERSAL LOW SPEED MODEM 
PCM SAMPLED DATA FIL TER 
PCM SAMPLED DATA FIL TER 
PCM TIME SLOT ASSIGNER CIRCUIT 
PCM TIME SLOT ASSIGNER CIRCUIT 
PCM TIME SLOT ASSIGNER CIRCUIT 
2-0F-8 KEYPl\D-TO-BINARY ENCOOER 
4 x 4 CROSS POINT SWITCH 
4 x 4. CROSS POINT SWITCH 
300 BAUD MODEM FILTER 

REMOTE CONTROL FLINCTIONS 

MC14424 
MC14469 

MC14497 
MC14ó026 
MC145027 
MC14f>028 
MC6203 
MC6215 

REMOTE COl~TROL TRANSMITTER 
ADDRESSABLE ASYNCHRONOUS RECEIVERI 
TRANSMITTER 
PCM REMOTE CONTROL TRANSMITTER 
REMOTE comROL ENCODER 
REMOTE COl~TROL DECODER 
REMOTE COl~TROL DECODER 
REMOTE COl~TROL RECEIVER 
REMOTE COl~TROL RECEIVER WITH ON SCREEN 
OISPLAY 

RADIO/T.V. FUNCTIONS 

MC14426 
MC14429 
MCM144102 
MC14430 
MC14424 
MC14497 
MC6203 
MC6215 

Mcs2;,o 

MEMORIES 

MCM14505 
MCM14537 

8x 14-BIT srnTIC TUNING MEMORY 
TUNING MEMORY CONTROL 
16 x 16 BIT STATIC RAM 
INPIJT ADDRESS ENCODER 
REMOTE COl~TROL TRANSMITTER 
PCM REMOTE CONTROL TRANSMITTER 
REMOTE COl~TROL RECEIVER 
REMOTE COl~TROL RECEIVER WITH ON SCREEN 
DISPLAY 
4-BIT MICROCOMPUTER UNIT WITH PLL FREOUENCY 
SYNTHESIZER 

64 x I-BIT STATIC RAM 
256 x I-BIT STATIC RAM 

DEVICE FUNCTION 

MC145808 
MCM14552 
MCM14524 
MCM5101 
MCM65516 
MC14426 
MCM144102 

4 x 4 MULTIPORT REGISTER 
64 x 4-BIT STATIC RAM 

256 x 4-BIT READ ONLY MEMORY 
256 x 4-BIT STATIC RAM 

2048x 8-BIT MULTIPLEXED ROM 
8x 14-BIT STATIC TUNING MEMORY 

16 X 16-BIT STATIC RAM 

MICROPROCESSORSIPERIPHERALS 

MC14500B 
MC141000 
MC141099 
MC141200 
MC146805E2 
MC146805F2 
MC146805G2 
MC146818 

INDUSTRIAL CONTROL UNIT 
4-BIT ONE-CHIP MICROCOMPUTER 
4-BIT ONE-CHIP MICROCOMPUTER 
4-BIT ONE-CHIP MICROCOMPUTER 
8-BIT MICROPROCESSOR, EXPANDABLE 
8-BIT ONE-CHIP MICROCOMPUTER 
8-BIT ONE-CHIP MICROCOMPUTER 
REAL-Tl ME GLOCK/RAM 

OTHER COMPLEX FUNCTIONS 

MC14466 
MC14469 

LOW COST SMOKE DETECTOR 
ADDRESSABLE ASYNCHRONOUS RECEIVERI 
TRANSMITTER 

MC14490 HEX CONTACT BOUNCE ELIMINATOR 

NEW PRODUCT PREVIEW 
DEVICE FUNCTION INTRO

DUCTION 

MC14067B 16-CHANNEL ANALOG SWITCH 8201 
MC14097B DUAL 8-CHANNEL ANALOG SWITCH 8201 
MC 14400/1/2/3 PCM CODEC/FILTER/MONO CIRCUIT 8201 
MC14442 AID CONVERTER 8201 
MC145157 PLL FREOUENCY SYNTHESIZER 8201 
MC145158 PLL FREOUENCY SYNTHESIZER 8201 
MC145159 PLL FREOUENCY SYNTHESIZER 8201 
MC145431 TUNEABLE LOWPASSINOTCH AND 8202 

BANDPASS FIL TER 
MC145433 TUNEABLE LOWPASS/NOTCH AND 8202 

BANDPASS FILTER 
MC146823 8-BIT PIA 8201 
MCM65116 2K X 8-BIT RAM 8202 
MCM65147 4Kx 1-BIT RAM 8201 
MC54HCXX Hl-SPEED CMOS LOGIC FAMILY 8201 

-55 TO + 125"C 
MC74HCXX Hl-SPEED CMOS LOGIC FAMILY 8201 

-40 TO +85"C 

ORDERING INFORMATION 
AL 

L_DENOTES - OPERATING VOLTAGE RANGE 
- OPERATING TEMPERATURE RANGE 
- PACKAGE MATERIAL 

DENOTES FUNCTION 

BURN-IN OPTION 

BURN-IN IS AN OPTION AVAILABLE ON ALL CMOS PACKAGED PRODUCT 
THE BENEFITS OF BURN-IN ARE: 

e REDUCED INFANT MORTALITY 
e REDUCED BOARD AND SYSTEM REWORK 
e REDUCED EOUIPMENT OOWNTIME 
e REDUCED FIELD FAILURES 

BURN-IN IS PERFORMED AT 125"C FOR 168 HOURS AT 15V VDD. 
TO ORDER, ADD SUFFIX D. EXAMPLE - MC14001 BALO. 

SUFFIXES 
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AL - 3 TO 18V, -55 TO + 125"C, CERAMIC PACKAGE 
CL - 3 TO 18V, -40 TO + B5"C, CERAMIC PACKAGE 
CP - 3 TO 18V, -40 TO + B5'C, PLASTIC PACKAGE 
L - LIMITED VOLTAGE RANGE, LIMITED TEMPERATURE 

RANGE, CERAMIC PACKAGE 
- LIMITED VOLTAGE RANGE, LIMITED TEMPERATURE 

RANGE, PLASTIC PACKAGE 
EFL - 3 TO 18V, -55 TO + 125"C, CERAMIC PACKAGE 
FL - 3 TO 18V, -40 TO + 85'C, CERAMIC PACKAGE 
FP - 3 TO 18V, -40 TO + B5"C, PLASTIC PACKAGE 
EVL - 3 TO 6V, -55 TO + 125'C, CERAMIC PACKAGE 
VL - 3 TO 6V, -40 TO + B5'C, CERAMIC PACKAGE 
VP - 3 TO SV, -40 TO + 85'C, PLASTIC PACKAGE 



HIGH-SPEED 
CMOS LOGIC 

Complementary metal oxide sem1con
ductors (CMOS) have existed for many 
years and traditional design and elect'1cal 
characteristics have brought these prod
ucts to a prominent position in the industry 
In a world of rapid technical advances. 
Motorola has recognized the tremendous 
potential advantages of the CMOS technol
ogy and has developed a new log1c family 
to meet the needs of a higher-performance 
marketplace 

The new family 1s called "High-Speed 
CMOS Logic" (MC74HCxx) and 1ncorpo
rates the present CMOS log1c family fea
tures of low power dissipation and l11gh 
noise immunity with the LSTTL features of 
high speed and wide fanout characteris
t1cs The combinat1on of these unique fea
tures gives CMOS a new d1mension and 
has the potential of making this new family 
the most popular and tre most useful log1c 
family in the marketplace 

Th1s new and innova'.ive family of prod
ucts 1s be1ng developed and manufactured 
by Motorola Inc. - the industry s lead
ing suppl1er of the standard metal-gate 
CMOS family (MC14000 series). Experi
ence gained over the past ten years in the 
logic marketplace is fully utilized in the de
sign. manufacture and marketing of these 
products. Motorola's strong commitment to 
CMOS technology is ful'ther evidenced by 
the introduction of this new and innovative 
logic famiiy. "High-Speed CMOS Logic' will 
offer a cost-eff1cient and high-performance 
product line to an ever-wowing segment of 
integrated circuit users n all markets 
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PHILOSOPHY OF THE 
HIGH-SPEED CMOS FAMILY 

The approach to the High-Speed CMOS 
family 1s quite straightforward lt provides 
for a full family of products which are p1n
for-p1n compat1ble with many of the popular 
LSTTL and CMOS devices This farnily will 
provide both (1) higher-speed alternat1ves 
to ex1st1ng CMOS parts and (2) equivalent 
or h1gher-speed CMOS replacements for 
the most popular LSTTL dev1ces 

Among the key family features are 
(1) LSTTL speeds for the general 

family (typ1cal gate delays of 
10-15ns) 

(2) LSTTL output drive (4 mA sink 
a fanout of 1 O LS loads) 

(3) LSTTL operating frequenc1es 
(30 MHz) 

(4) CMOS high voltage noise immu
nity (typically 45% V CC· 2- 3 times 
1mprovement over LS) 

(5) Wide range of power supply volt
ages (3-6 volts operating range) 

(6) CMOS low static power consump
tion (<'.: 1 µW typ1cally) 

With today's breadth of available CMOS 
MSI function types plus the added perfor
mance of High-Speed CMOS. the designer 
need not sacrifice speed for power con
sumption. Add the other classical ad
vantages of CMOS. including high noise 
immunity and wide power supply and tem
perature ranges. and the decis1on to go 
with High-Speed CMOS becomes evident 
This new family will provide for the design 
of more cost-effective systems to serve 
high speed market appl1cat1ons 



FEATURES OF MOTOROLA'S HIGH-SPEED CMOS FAMILY: 

• Guaranteed Propa1~ation Delay-15 ns for 7 4HCOO 
• Wide Operating Range-3 to 6 V 
• High Noise lmmunity-typically 45% of supply voltage 
• Low Quiescien1 Power Dissipation 
• Diode Protection--All inputs 
• High Fanout-110 LSTTL loads (4 mA drive) 
e Direct Pin Compatibility with LSTTL parts (HCXXX) and/or CMOS parts (HC4XXX) 

KEY 
• 7 4-type devices: (Commercial Temperatura Range) are available in plastic (N suffix) or ceramic (J suffix) DIP 
• 54-type devices: (Miilitary Temperature Range) are available in ceramic (J suffix) DIP 
• Parts shown are functional equivalent exceptwhen preceded by an asterisk (*), indicating a suggested alternative 

The Functicms li:sted will be introduced during 1982 

High-Speed 
Oevice Number 

MC74/MC54 Function 

DECDDERS/ENCOOERS 

HC42 1of10 Decoder 
HC138 l·of·B Decoder 
HC139 Dual 1ot4 Decoder 
HC147 10-to-4 Priori1y Encoder 
HC151 8 lnput Multiplexer 
HC153 Dual 4·1nput Multiplex.er 
HC154 4to·16 Decoder 
HC157 Quad 2 lnput Multiplexer 
HC158 Quad 2 lnput Multiplexer, lnverted 
HC251 8 lnput Mult1plexer, 3·State 
HC253 Dual 4-lnput Mult1plexer, 3-State 
HC257 Ouad 2 lnput Multiplex er. JState 
HC354 B·lnput Mult1plexer, 3 State 
HC356 B·lnput Multtplexer, 3State 

HC4511 BCD-to 7·Segrnerlt latch/Decoder/Dnver 
HC4514 4·bit L~tch/4 :o 16 lme Decoder 
HC4543 LCD BCD to-7 Segmellt latch/Decoder/Dnver 

GATES AND BUFFERS 

HCOO Quad 2-lnput NAND 
HC02 Quad 2-lnput NOR 
HC04 Hl!x lnverter 
HC08 Quad 2·1nput ANO 
HC10 Triple ~I lnput NANO 
HCl 1 Triple llnput AND 
HC14 H1!X Schmitt Trigger lnverter 
HC20 Dual 4-lnput NANO 
HC27 Triple :1 lnput NOR 
HC30 B·lnput NAND 
HC32 Quad 2·1nput OR 
HCB6 Quad 2·111put Exclusive OR 

HC132 Quad 2·111put Schmtll Trigger NAND 
HC133 1 llnpl1t NANO 
HC256 QiJad 2·1npu1 Exclus1ve NOR 

HC355 H1!X 3-State Bus Dnver with Common 2-lnput NOR Enable 
HC365 H1!x 3 ~)tate Bus Dnver with Common 2-1nput NOR Enable, lnverted 
HC367 H1!x 3-State Bus Driver with Separate 2-Bit and 4·811 Sect1ons 
HC36B H1!X 3·State Bus Driver w1th Separate 2·Błt and 4-Bit Sect1ons, lnverted 

HC4002 DiJal 4 lnput \IOR 
HC4049 H1!X Buffer, lnverted 
HC4050 Hi~x Sufler 
HC4075 Triple :1-lnput OR 
HC407B 8 lnput NOR 
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Functional 
Equivalent 

LSTTL Oevice 
74/54 

LS42 
LS138 
LS139 
LS147 
LS151 
LS153 
LS154 
LS157 
LS158 
LS25 I 
LS253 
LS257 
LS354 
LS356 

"ILS45 LS49i 

"ILS45LS491 

LSOO 
LS02 
LS04 
LS08 
LS10 
LSl 1 
LS14 
LS20 
LS27 
LS30 
LS32 
LS86 

LS132 
LS133 
LS266 

!Open Collector) 
LS355A 
LS366A 
LS367A 
LS368A 
"LS25 

Functional 
Equivałent 

CMOS Oevice 
MC1XXXX or 

CDXXXX 

"4028 
"4028 
4555 

"4532 
"4512 
4539 

"4514 
"4519 

"4512 
·4539 
"4519 
"4512 
"4512 
4511 
4514 
4543 

4011 
4001 
4069 
4081 
4023 
4073 
4584 
4012 
4025 
4068 
4071 
4070 
4093 

4077 

4503 

4002 
4049 
4050 
4075 
4078 

Direct Pin 
Compatibility 

LS 
LS 

LS,CMOS 
LS 
LS 

LS,CMOS 
LS 
LS 
LS 
LS 

LS,CMOS 
LS 
LS 
LS 

LS,CMOS 
CMOS 
CMOS 

LS 
LS 

LS,CMOS 
LS 
LS 
LS 

LSiCMOS 
LS 
LS 
LS 
LS 
LS 
LS 
LS 

LS.'CMO::i 

LS 
LS 

LS'CMOS 
LS 

CMOS 
CMOS 
CMOS 
CMOS 
CMOS 

Number of 
Pins 

15 
15 
15 
16 
15 
15 
24 
15 
15 
15 
15 
16 
20 
20 
15 
24 
15 

14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 
15 
14 

15 
15 
15 
15 
14 
16 
16 
14 
14 



High-Speed 
Device Number 

MC74/MC54 Function 

FLIP-FLOPS/LATCHES 

HC73 Dual J K w11h Clear 
HC74 Dual O wllh Set and Clear, Pos1t1ve Edge T rtggered 
HC75 4 811 O Latch 
HC76 Dual J K w1th Set and Clear 

HC107 Dual J K wrth Clear 
HC109 Dual J K w11h Set and Clear, Pos111veEdge Tr1ggered 
HCl 12 Dual J K w11h Set and Clear Negat1ve Edge Tr1ggered 
HCl 74 Hex O Flip Flop 
HC175 Quad O F11p Flop 
HC259 B 811 Addressable Latch 
HC373 Detal Transparent l.atch. 3 Slate 
HC374 Detal O Flip Flop, 3 State 
HC533 Detal Transparent Latch. 3 Siale, lnverted 
HC534 Detal O flip Flop, 3 State, lnverted 
HC563 Detal Transparent Lat eh, 3 Siale. lnverted 
HC564 Detal O Fllp·Flop, 3·State, lnverted 
HC573 Detal Transparent Lateh. 3 S1ate 
HC574 Detal O Flip Flop, 3·State 

TRANSCEIVERS/LINE DRIVERS 

HC240 HC240 Detal Bufter:linE' Driver, 3 State, lnverted 
HC241 HC241 Detal Buffer,'LinE' Driver, 3 State 
HC242 HC242 Quad Bus Transi:e1ver, lnverted 
HC243 HC243 Ouad Bus Transi:e1ver 
HC244 HC244 Detal Buffer,'lmE' Driver. 3 State 
HC245 HC245 OetalBusTrans:e1ver,3State 
HC540 HC640 Detal Bus Transce1ver. 3 State 
HC643 HC643 Detal Bus Transceiver, 3·State 
HC645 HC645 Detal Bus Transce1ver. 3 State 
HC646 HC546 Detal Bus Trans:e1ver, 3 State 
HC648 HC548 Detal Bus Trans:e1ver. 3 State 

COUNTERS 

HCl50 BCD Deeade Counter, Asynehronous Reset 
HC161 4 Bit Bmary Counter, Asyneh1onous Reset 
HC162 BCD Decade Counter, Synehronous Reset 
HCl63 4 Bit Bmary Counter, Synchronous Reset 
HC192 BCD Deeade Up/Down CountE·r 
HC193 4 Bit Bmary Up.'Down Counter 
HC390 Dual Decade Counter 
HC393 Dual 4 Bit Smary Counter 

HC4017 Deeade Counter,D1v1der 
HC4020 14 Bit B1nary Counter 
HC4040 12·B1t Bmary Counter 
HC4050 14 Stage Bmary Counter 

REGISTERS 
HC154 B·B1t Serial to-Parallel Shift Register 
HC165 B Bil Parallel to·Ser1al Converter 
HC173 4 Bit D Register. 3 State 
HC194 4-Bit B1d1rect1onal Universal Shift Register 
HC195 Universal 4 Bit Shift Register 
HC299 8 Bit Universal Shift1Store Register, J.State 

MISCELLANEOUS 
HC85 4 Bit Magnitude Comparator 

HC221 Dual Monostable Mult1v1bratc.r 

HC280 9 Bit Ddd,'Even Par1ty Generator:'Cheeker 
HC688 B Bit Eąual!ty Comparator 

HC4301 Detal lateh level Translator, lnverted 
HC4302 Detal lateh/Level Translator 
HC4303 Detal Flip Flop Level Translator. lnverted 
HC4304 OetalFhp·Flop,'levelTranslator 
HC4305 Detal Bulier Level Translator. lnverted 
HC4306 Detal Bufferllevel Translator 
HC4538 Dual Prec1s1on Retnggerable/flesettable Monostable Mult1v1brator 

funct\ona\ 
Equivalent 

Equivalent CMOS Device 
LSTTL Device MClXXXX or Direct Pin 

74154 CDXXXX Compatibility 

Functional 

LS73A ·4027 LS 
LS74A 4013 LS 
LS75 "4042 LS 

LS76A "4027 LS 
LS107A "4027 LS 
LSI09A "4027 lS 
LSll 2A "4027 LS 
LS174 4114 LSCMOS 
LS175 4115 LS CMOS 
LS259 "4099 LS 
LS373 LS 
LS374 LS 
LS533 LS 
LS534 LS 
LS576 LS 
LS580 LS 
LS573 LS 
LS574 LS 

LS240 LS 
LS241 LS 
LS242 LS 
LS243 LS 
LS244 LS 
LS245 LS 
LS640 LS 
LS543 LS 
LS645 LS 
LS546 LS 
LS648 LS 

LS160A 4160 LS:CMOS 
LS161A 4161 LS1CMOS 
LS152A 4152 LS1CMOS 
LSl63A 4163 LSICMOS 
LS192 4510 LS 
LS193 4516 LS 
LS390 "4518 LS 
LS393 "4520 LS 

4017 CMOS 
4020 CMOS 
4040 CMOS 
4050 CMOS 

LS154 '4034 LS 
LS165 "4021 LS 
LS173 4076 LS1CMOS 
LS194A 4194 LSiCMOS 
LS195A "4035 LS 
LS299 "4094 LS 

LS85 "4585 LS 
LS221 ·453B or LS 

"4528 
LS280 "4531 LS 

"4504 
"4504 
• 4504 
"4504 
"4504 
"4504 

"LS221 4538 CMOS 
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Number of 
Pins 

14 
14 
16 
16 
14 
16 
16 
16 
16 
16 
20 
20 
20 
70 
20 
20 
20 
20 

20 
20 
14 
14 
20 
20 
20 
20 
20 
24 
24 

16 
15 
16 
16 
16 
16 
16 
14 
15 
15 
16 
15 

14 
16 
16 
16 
16 
20 

16 
16 

14 
20 
20 
20 
20 
20 
20 
20 
16 



HIGH-SPEED CMOS FAMILY TYPICAL CHARACTERISTICS 

MAXIMUM RATINGS 
Symbol Rating Value Unit 

Vcc OC Supply Voltage -o 5 to 7 O I V 

v,n lnput Voltage - o 5 to Vcc + o 5 i V 

T sto Storage Temperature -65to+150 ',C 

Po Power Dss1pat1on 500 mW 

TL Lead Temperature (10 secorcJ Soldering) 300 'C 

RECOMMENDED 
OPERATING CONDIT!ONS 

Vcc OC Supply Vo1tage 30 60 V 

v,n lnput Voltage o Vcc V 

TA Operat1ng Temperature - 74 Serres -40 +85 'C • 54 Series -55 +125 

DC ELECTRICAL 
CHARACTERISTICS 
(Vcc = s v :!: 10%) V1H Hig~ Level lnput Voltage 

v 0 = 05VorVcc - 05V Vcc = 45V 315 
V 

Io"' 1 µA vcc = 55V 3 85 

V1L Low Level lnput Vo1tage 
v 0 = O 5 V or V CC - O 5 V vcc = 4 5 v o 90 

V 
Io="' 1 µA Vcc = 5 5 v 1 10 

v,n = Vcc or GND 'o"' 1 µA (CMOS) vcc - o o5 

VOH H1gh,Level Outpul Voltage V1n = VCC or GND Vcc = 4 5 V V 
Io= 4 mA (74 Ser1es) vcc - o 8 
Io = 3 4 mA (54 Seciesl 

v,n = Vcc 0' GND Io"' 1 µA (CMOS) o 05 

VOL Low,Leve1 Outpul Vollage V1n ~ Vcc or GND Vcc = 4 5 V V 
Io= 4 mA 174 Se'<eSI 04 
10 = 3 4 mA 154 Ser1es) 

SSI 2 
Buffw FF 25°C 4 

MSI Driver 8 

\1 1n = Vcc or 
SSI 20 

1cc 
Ou1escen1 Cu rrent Butler FF 85'C 40 µA 

GND (Per Package) 
Io= O µA 

MSI Driver 80 

SSI 40 
Butler FF 125'C 80 

MSI Dciver 160 

1,n lnput Current V,n = Vcc or GND :! 1 o µA 

'Unless olherw1se spec1fied min1murr arid max,murr !1rn1ts a•e appl1cable over the full temper atu re range 

SWITCHING 
CHARACTERISTICS 

(Vcc = 5 V, TA 0~ 25°C) 1max Maximum Clock Frequency 
CL=15pF 40 30 

MHz 
CL = 50 pF 30 20 

1PHL 1PLH Maximum Propagat1on Delay Clock to O 
CL = 15 pF 20 30 
CL = 50 pF 25 35 

ns 

tPHL 1PLH Maximum Propagation Delay Clear to O 
CL = 15 pF 20 30 
CL = 50 pF 25 35 

ns 

1su Minimum Setup Time Data to Oock 10 20 ns 

lh Minimum Hold Time Clock te Data o ns 

1sr Minimum Clear Recovery Time 10 25 ns 

Iw Minimum Clock or Clear Pulse W1dth 10 25 ns 

tTLH Maximum lnpul Clock R1se Time 1000 500 ns 
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Starting with the now all pervasive operational amplifier, 
linear integrated circuit technology currently influences the 
design and architecture of equipment for all major markets. 
Amplifiers? Of course! But that's only a starting point. Lin
ear circuits have takem the erstwhile expensive and ex
clusive voltage regulator and turned it into a commodity 
item for all elec:tronic equipment. They have reduced the 
myriad of disc1reto parts formerly involved in consumer 
products to just a handful of IC packages and they've 
brought electronic capabilities a giant step closer to wide
spread use by mass rnarkets. 
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Operational Amplifiers 

Motorola offers a broad line of operational amplifiers to meet a wide range of usages. From low
cost industry-standard types to high precision circuits, the span encompasses a large range of 
peńormance capabilities. These linear integrated circuits are available as single, dual, and quad 
monolithic devices in a variety of package styles as well as standard chips. 

Single Operatlonal Ampllfiers 

Noncompensated 

l1a 
µA 
max 

V10 TCv10 110 
mV „vrc nA 

Avol BW(Av=1) SR(Av=1) Supply Voltage 
VN MHz V/µs V 

Device max typ max mln typ typ mln max 

Milltary Temperature Range (-55°C to +125°C) 

LM101A 0.07S 2.0 10 10 SOK 1.0 
LM10B 0.002 2.0 3.0 0.2 SOK 1.0 
LM10BA 0.002 o.s 1.0 0.2 BOK 1.0 
MC1S39 o.s 3.0 1S 60 SOK 2.0 
MC1709 o.s s.o 1S 200 2SK 1.0 
MC1709A 0.6 3.0 s.o 100 2SK 1.0 

MC1748 o.s s.o 1S :zoo SOK 1.0 

Commercial Temperature Range (0°C to +70°C) 

LM301A 0.2S 7.S 10 SO 2SK 1.0 
LM30B 7.0 7.S 1S 1.0 2SK 1.0 
LM30BA 7.0 o.s s.o 1.0 SOK 1.0 
MC1439 1.0 7.S 1S 100 lSK 2.0 
MC1709C 1.S 7.S 1S 1500 1SK 1.0 

MC1748C o.s 6.0 1S 200 20K 1.0 

Industrial Temperature Range (-25°C to +85°C) 

LM201A 0.07S 2.0 10 10 SOK 1.0 
LM20B 0.002 2.0 3.0 0.2 SOK 1.0 
LM20BA 0.002 0.S 1.0 0.2 BOK 1.0 

o.s 
0.3 
0.3 
4.2 
0.3 
O.S 

o.s 

o.s 
0.3 
0.3 
4.2 
0.3 

o.s 

o.s 
0.3 
0.3 

±3.0 
±3.0 
±3.0 
±4.0 
±3.0 
±3.0 

±3.0 

±3.0 
±3.0 
±3.0 
±6.0 
±3.0 

±3.0 

3.0 
3.0 
3.0 

±22 
±20 
±20 
±1B 
± 1B 
± lB 

±22 

± 18 
±18 
±18 
±18 
±18 

± 18 

22 
20 
20 

Descrlptlon 

General Purpose 
Precision 
Precision 

High Siew Rate 
General Purpose 

High Performance 
MC1709 

General Purpose 

General Purpose 
Precision 
Precision 

High Siew Rate 
General Purpose 

General Purpose 

General Purpose 
Precision 
Precision 

Package• 

601,693 
601,693 
601,693 
601,632 

601,632,693 
601,632 

601,693 

601,626,693,JS 1 
601,626,693 
601,626,693 

601,626,632,646 
601,626,632, 

646,693 
601,626,693 

601,626,693, 7S 1 
601,632,693 
601,632,693 



Single Operatlonal Ampllflers (continued) 

lnternally Compen11ated 

l1eJ~I TCv10 110 Avol BW(Av = 1) SR(Av = 1) Supply Voltage 
µA. m\I µVrc nA VN MHz V/µs V 

Device mu mu typ max min typ typ min max 

Mllltary Temperalture Range (-55°C to +125°C) 

LF155 
LF15SA 
LF156 
LF156A 
LF157 
LF157A 
LM107 
MC1S36 
MC1SS6 
MC1733 

MC1741 
MC1741N 
MC1741S 
MC1776 
MC3S001 
MC3S001A 
MC3S001B 

100pA 
SOpA 
100pA 
SOpA 
100pA 
SOpA 
0.07S 
0.0:2 
0.01S 
0.20 

0.5. 
0.5· 
0.5. 

O.OO"IS 
100pA 
7SpA 
100pA 

S.C 
2.C 
s.c 
2.C 
S.C 
2.C 
2.C 
S.C 
4.C 

S.C 
S.C 
S.C 
S.C 
1C 

2.C 
S.C 

I s.o 20pA SOK 
I 3.0 10pA SOK 
I s.o 20pA SOK 
I 3.0 10pA SOK 
I s.o 20pA SOK 
I 3.0 10pA SOK 
I 10 10 SOK 
I 10 3.0 100K 
I 10 2.0 100K 

- 3.0µA 90 

I 1S 200 SOK 
I 1S 200 SOK 
I 1S 200 50K 
I 1S 3.0 200K 
I 10 100pA 2SK 
I 10 2SpA SOK 
I 10 SOpA SOK 

Commercial Temperature Range (0° C to +70° C) 

LF3SS 200pA 1 C I s.o SOpA 50K 
LF3SSA 50pA 2.C I 1.0 10pA SOK 
LF3SSB 1 OOpA S.C I s.o 20pA SOK 
LF3S6 200pA 1C I s.o SOpA SOK 
LF3S6A SOp Ą 2.C I 1.0 10pA SOK 
LF3S68 100pA S.C I s.o 20pA SOK 
LF3S7 200pA 1C I s.o SOpA SOK 
LF3S7 A SOp Ą 2.C I 1.0 10pA SOK 
LF3S78 100pA S.C I s.o 20pA SOK 
LM307 0.2!5 7.~ i 10 SO 2SK 
MC1436 0.04 1C I 12 10 70K 
MC14S6 0.0:3 1C I 12 10 70K 
MC1733C 30 - S.OµA 80 

MC1741C O.E• 6.C I 1S 200 20K 

MC1741NC O.E• 6.C I 1S 200 20K 

MC1741 SC O.E• 6.C I 1S 200 20K 

MC1776C O.OCl3 6.C I 1S 3.0 100K 
MC3476 0.0!5 6.C I 1S 2S SOK 

MC34001 200pA 1C I 10 100pA 2SK 
MC34001A 100pA 2.C I 10 SOpA SOK 
MC34001 B 200pA S.C I 10 100pA SOK 

Industrial Tempe1rature Flange (-25° C to +85° C) 

LM207 0.07~' 2.C 
LF2SS 1 OOpA S.C 
LF2S6 1 OOpA S.C 
LF2S7 1 OOpA S.C 

I 10 10 SOK 
I s.o 20pA SOK 
I s.o 20pA SOK 
I s.o 20pA SOK 

1.0 s.o :tS.0 :t22 
1.0 s.o :t5.0 :t22 
2.0 1S :tS.O :t22 
2.0 1S :tS.0 :t22 
3.0 7S :tS.O :t22 
3.0 7S :tS.O :t22 
1.0 o.s :t3.0 :t22 
1.0 2.0 :t1S :t40 
1.0 2.S :t3.0 :t22 
90 - :t4.0 :t8.0 

1.0 o.s :t3.0 :t22 
1.0 o.s :t3.0 :t22 
1.0 10 :t3.0 :t22 
1.0 0.2 :t 1.S :t 18 
4.0 13 :t5.0 :t22 
4.0 13 :t5.0 :t22 
4.0 13 :tS.O :t22 

1.0 s.o :tS.0 :t18 
1.0 s.o :tS.0 :t18 
2.S s.o :tS.0 :t22 
2.0 1S :tS.O :t18 
2.0 15 :tS.O :t18 
s.o 12 :tS.O :t22 
3.0 7S :tS.O :t18 
3.0 7S :t5.0 :t18 
20 SO :tS.O :t22 
1.0 o.s :t3.0 :t18 
1.0 2.0 :t1S :t34 
1.0 2.S :t3.0 :t18 
90 - :t4.0 :t8.0 

1.0 o.s :t3.0 :t18 

1.0 o.s :t3.0 :t18 

1.0 10 :t3.0 :t18 

1.0 0.2 :t1.S :t18 
1.0 0.2 :t1.S :t18 

4.0 13 :tS.O :t18 
4.0 13 :tS.O :t18 
4.0 13 :tS.0 :t 18 

1.0 o.s :t3.0 :t22 
2.S s.o :!:S.O :t22 
s.o 12 :tS.0 :t22 
20 SO :tS.O :t22 
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Description Packages 

FET lnput 601 
FET lnput 601 
FET lnput 601 
FET lnput 601 

Wideband FET lnput 601 
Wideband FET lnput 601 

General Purpose 601,693 
High Voltage 601 

High Peńormance 601,632 
Differentia! Wideband 603,632 

Video Amp 
General Purpose 601,632,693 

Low Noise 601,632,693 
High Siew Rate 601,632,693 

µPower, Programmable 601,632 
TRIMFET lnput 601,693 
TRIMFET lnput 601,693 
TRIMFET lnput 601,693 

FET lnput 601 
FET lnput 601 
FET lnput 601,626,693 
FET lnput 601 
FET lnput 601 
FET lnput 601,626,693 

Wideband FET lnput 601 
Wideband FET lnput 601 

FET lnput 601,626,693 
General Purpose 601,626,693 

High Voltage 601 
High Peńormance 601,632 

Differentia! Wideband 601,632,646 
Video Amp 

General Purpose 601,632,626, 
646,693 

Low Noise 601,632,626, 
646,693 

High Siew Rate 601,632,626, 
646,693 

µPower,Programmable 601 
Low Cost 601,626 

µPower,Programmable 
TRIMFET lnput 601,626,693, 7S 1 
TRIMFET lnput 601,626,693,7S1 
TRIMFET lnput 601,626,693,7S1 

General Purpose 601 
FET lnput 601,626,693 
FET lnput 601,626,693 
FET lnput 601,626,693 



Dual Operational Amplifiers 

lnternally Compensated 

Ile V10 TCVIO 110 Avol BW(Av=1l SR(Av=1) SupplyVoltage =r-:=J 
µA mV µVl°C nA VN MHz V/µs V 

~~D_ev_i_ce~~~m_a_x~_m~ax~~ty~p~~-m_a_x~_m~in~~t~y~p~~-~t~y~p~~-m_in~~-m_a_x~~~-D_e_s_c_rip~t_io~n- Packages 
Mililary Temperalure Range (-55°C: to +125°C) 

LM1S8 0.1S S.O 10 30 SOK 

MC1SS8 o.s S.O 10 200 SOK 
MC1SS8N 0.S s.o 10 200 SOK 
MC1SS8S o.s s.o 10 200 SOK 
MC1747 o.s s.o 10 200 SOK 
MC3SS8 o.s s.o 10 SO SOK 

MC4SS8 o.s s.o 10 200 SOK 
MC3S002 100pA 10 10 100pA 2SK 
MC3S002A 7SpA 2.0 10 2SpA SOK 
MC3S002B 100pA s.o 10 SOpA SOK 
MC3S022 1SOpA 2.0 S.O 70pA 2SK 

MC3S022A 60pA O.S S.O 2SpA SOK 

MC3S022B 7SpA 1.0 s.o SOpA SOK 

Commercial Temperature Range (C1°C to +70°C) 

LM3S8 0.2S 6.0 7.0 SO 2SK 

MC14S8 o.s 6.0 10 200 20K 

MC14S8C 0.70 10 10 300 20K 

MC14S8N o.s 6.0 10 200 20K 

MC14S8S o.s 6.0 10 200 20K 

MC1747C o.s 6.0 10 200 2SK 
MC34S8 o.s 10 7.0 SO 20K 

MC4SS8C O.S 6.0 10 200 20K 
MC34002 100pA 10 10 100pA 2SK 
MC34002A 7SpA 2.0 10 SOpA SOK 
MC34002B 100pA s.o 10 70pA 2SK 
MC34022 1SOpA 2.0 s.o 70pA 2SK 

MC34022A 7SpA o.s s.o 30pA SOK 

MC34022B 1SOpA 1.0 s.o 70pA SOK 

Automolive Temperature Range (-40°C to +85°C) 

MC33S8 s.o 8.0 10 7S 20K 

LM2904 0.2S 7.0 7.0 SO 100K 
typ 

Industrial Temperature Range (-25" C to +85° C) 

LM2S8 

I 
0.1S 

I 
s.o I 10 

I 
30 SOK 

Noncompensated 

Military Temperature Range (-55°C: to +125°C) 

MC1S37 I o.s I 5.o I 10 I 200 I 25K I 
Commercial Temperature Range (Ol°C to +70°C) 

MC1437 I 1.S I 7.5 I ·w--r soo I 15K I 

1.0 0.6 ± 1.S ± 18 
+3.0 +36 

1.1 0.8 ±3.0 ±22 
1.1 0.8 ±3.0 ±22 
1.0 10 ±3.0 ± 22 
1.0 O.S ±3.0 ±22 
1.0 0.6 ±1.S ±18 

+3.0 +36 
4.0 1.S ±3.0 ±22 
4.0 13 ±S.0 ±22 
4.0 13 ±S.0 ±22 
4.0 13 ±S.O ±22 
4.0 13 ±S.0 ±22 

4.0 13 ±S.0 ±22 

4.0 13 ±S.O ±22 

1.0 0.6 ±1.S ±18 
+3.0 +36 

1.1 0.8 ±3.0 ±18 

1.1 0.8 ±3.0 ±18 

1.1 0.8 ±3.0 +18 

1.0 10 ±3.0 ±18 

1.0 O.S ±3.0 ±18 
1.0 0.6 ±1.S ±18 

+3.0 +36 

3.0 1.S ±3.0 +18 
4.0 13 ±S.O ±18 
4.0 13 ±S.O ±18 
4.0 13 ±S.0 ±18 
4.0 13 ±S.O ±18 

4.0 13 ±S.0 ±18 

4.0 13 ±S.0 ±18 

1.0 0.6 ± 1.S ±18 
+3.0 +36 

1.0 0.6 ± 1.S ±13 
±3.0 ±26 

1.0 0.6 ± 1.S ±18 
±3.0 ±36 

i.o I 0.2S ±3.0 ±18 

~ 0.25 ±3.0 ±18 
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Split Supplies 
Single Supply 
(Low Power 

Consumption) 
Dual MC1741 

Low Noise 
High Siew Rate 
Dual MC1741 
Split Supplies 
Single Supply 

High Frequency 
TRIMFET lnput 
TRIMFET lnput 
TRIMFET lnput 

Precision 
TRIMFET lnput 

Precision 
TRIMFET lnput 

Precision 
TRIMFET lnput 

Split Supplies 
Single Supply 
(Low Power 

Consumption) 
Dual MC1741 

Dual General Purpose 

Low Noise 

High Siew Rate 

Dual MC1741 
Split Supplies 
Single Supply 

(Low Crossover 
Distortion) 

High Frequency 
TRIMFET lnput 
TRIMFET lnput 
TRIMFET lnput 

Precision 
TRIMFET lnput 

Precision 
TRIMFET lnput 

Precision 
TRIMFET lnput 

Split Supplies 
Single Supply 
Split or Single 

Supply OP Amp 

Split or Single 
Supply OP Amp 

Dual MC1709 

Dual MC1709 

601,632,693 

601,632,693 
601 ,632,693 
601 ,632,693 

601,632 
601 ,632,693 

601 ,632,693 
601,693 
601,693 
601,693 
601,693 

601,693 

601,693 

--
601,626,693,7S 1 

601,626,632, 
646,693, 7S 1 
601,626,632, 

646,7S1 
601 ,626,632, 

646,693 
601 ,626,632, 

646,693 
603,632,646 
601,626,693 

601,626,693,7S1 
601,626,693,7S1 
601,626,693,7S1 
601,626,693,7S1 

601 ,626,693 

601,626,693 

601 ,626,693 

626 

626 

601,62EJ 
7S1 

6~ 

632~ 



luad Operatlonal Ampllfiers 

nternally Compens11tecl 

119 IVto TCvto 110 Avoł BW(Av=1)SR(Av=1) SupplyVoltage 
µA mV µV/"C nA VN MHz V/µs V 

Device max max typ max min typ typ min max Description Package• 

Military Temperature Range (-55° C to +125° C) 

LM124 0.15 5.0 7.0 30 50K 1.0 0.6 ± 1.5 ±16 Low Power 632,646 
+3.0 +32 Consumption 

LM148 0.10 5.0 - 25 50K 1.0 0.5 ±3.0 ±18 Quad MC1741 632 
MC3503 0.5 5.0 7.0 50 50K 1.0 0.6 ± 1.5 ±18 General Purpose 632,646 

+3.0 +36 Low Power 
MC4741 0.5 5.0 15 200 50K 1.0 0.5 ±3.0 ± 22 Quad MC1741 632,646 
MC35004 100pA 10 10 100pA 25K 4.0 13 ±5.0 ±22 Trimmed FET lnput 632 
MC35004A 75pA 2.0 10 25pA 50K 4.0 13 ±5.0 ±22 Trimmed FET lnput 632 
MC350048 100pll 5.0 10 50pA 50K 4.0 13 ±5.0 ±22 Trimmed FET lnput 632 

Commercial Templ!l'~ture· Range (0°C to +70°C) 

LM324 0.25 6.0 7.0 50 25K 1.0 0.6 ± 1.5 ±16 Low Power 632,646,751A 
+3.0 +32 Consumption 

LM348 0.20 6.0 - 50 25K 1.0 0.5 ±3.0 ±18 Quad MC1741 632,646,751A 
MC3401 0.3 - - 1K 5.0 0.6 ± 1.5 ±18 Norton lnput 632,646 

+3.0 +36 
MC3403 0.5 10 7.0 50 20K 1.0 0.6 ± 1.5 ±18 No Crossover 632,646,751A 

+3.0 +36 Distortion 
MC4741C 0.5 6.0 15 200 20K 1.0 0.5 ±3.0 ±18 Quad MC1741 632,646 
MC34004 200pll 10 10 100pA 25K 4.0 13 ±5.0 ±18 Trimmed FET lnput 632,646 
MC34004A 100pll 2.0 10 50pA 50K 4.0 13 ±5.0 ±18 Trimmed FET lnput 632,646 
MC34004B 200pll 5.0 10 100pA 50K 4.0 13 ±5.0 ±18 Trimmed FET lnput 632,646 

TCA3002 0.5 5.0 10 50 50K 1.0 1.0 ±2.5 ±18 Programmable 620,648 
Low Power 

TCA 3003 0.5 5.0 10 50 50K 1.0 1.0 ±2.5 ±18 Programmable 620,648 
Low Power 

Automotive Temp•~ralure Range (-40° C to +85° C) 

LM2902 O 5 J 10 

MC3301 O 3 -

MC33~~ 80 

- 50 - 1.0 0.6 ± 1.5 ±13 Differentia I 646 
+3.0 +26 Low Power 

- - 1K 4.0 0.6 ±2.0 ±15 Norton lnput 646 
+4.0 +28 

10 75 20K 1.0 0.6 ± 1.5 ±18 Differentia! 646 
+3.0 +36 General Purpose 

Industrial Tempera1ture Range (-25° C to +85° C) 
·~--~--~-~---~---~-~---~---------~-----~ 

LM224~.15I5.Q 7.0 30 50K 1.0 0.6 ± 1.5 ± 16 Split or Single 632,646, 
±3.0 ±32 Supply OP Amp 751A 

LM248 0.20 6.0 50 25K 1.0 0.5 ±3.0 ± 18 Quad MC1741 632,646,751A 
--- --~------'------'-------'-------'-------'-----'--------'------------'---~---~ 

i>ackage Styles @ [] 
CASE 601 603 626 

MATERIAL Metal Metal Plastic 

SUFFIX after type number G,H G, H P, Pl, N 

8 8 14 

o =-] ,-- -·--1 

'--~-J 
1 

~:~~R~IA~L:____ =t 
SUFFIX after type numb~ 

620 648 632 646 693 751 751A 

Ceramic Plastic Cer amic Plastic Cer amic Plastic Plastic 

DC DP J, L P. P2 J. u [) D 
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Voltage Regulators 

Fixed Output Voltage Regulators 

• Low-cost monolithic circuits for positive and/or negative regulation at currents from 1 OO 
mA to 3.0 A 

• ldeal for on-card regulation of subsystems 

• Interna! current limiting the,rmal shutdown and safe-area compensation 

Fixed/Voltage, 3-Terminal Regulators for Positive or Negative Polarity Power Supplies. 

Vout Tol.t 
Volts Vołts 

2 o0.1 

ie O. 15 
3 -

o0.3 

5 ±0.5 

c'c0.25 

±0.4 

-
•c0.25 

ce0.35 -
•c0.25 

- ±0.2 

-
ic0.25 

f----

±0.2 

-
o0.4 

-±0.25 

5.2 ±0.26 

6 ±0.3 

ct0.35 

,;,0.3 

-ct0.24 

ce0.3 

#TJ ~ - 40 to + 1 25°C 
*TJ= ~55to +150°C 

IO 
mA 
Max 

1500 

100 

100 

500 

1500 

3000 

1500 

500 

1500 

3000 

Dervice Type 
Posltive Output 

-

-

l\llC7BL05C 

MC7BL05AC 

MC7BM05C 

LM109 

LM209 

LM309 

MC7805' 

MC7805B# 

MC7805C 

MC7805A' 

MC7805AC 

LM140-5' 

LM340-5 

MC7BT05' 

MC7BT05C 

MC7BT05A' 

MC7BT05AC 

LM123' 

LM223 

LM323 

-

MC7BM06C 

MC7806' 

MC7806B# 

MC7806C 

MC7806A' 

MC7806AC 

LM140-6' 

LM340·6 

MC78T06' 

MC78T06C 

tOutput Voltage Tolerance for Worst Case 

~Vol.H 

Device Type Vin Reenne Ree1oad mVl°C 
Negative Output Min/Max mV mV Typ 

MC7902C 5.5135 40 120 1 o 

MC79L03AC 4.7130 60 72 -

MC79L03C BO 
--

MC79L05C 6.7130 200 60 -
MC79L05AC 150 --

- 7135 100 100 1.0 --
- 11 

-
--

- 50 1.0 

- 8.0135 0.6 --
- 8135 100 1 o 

MC7905C 7135 

- 7.5135 10 50 0.6 --
MC7905AC 100 

- 7135 50 50 --
-
- 7.3135 10 25 0.1 

-

-
-
- 7.5120 5.0 25 --

- --
-

MC7905.2C 7.2135 105 105 1.0 

- 8135 100 120 1.0 

- 9135 60 100 0.7 --
- 9135 120 120 

MC7906C 8135 

- 8.6135 11 50 --
- 100 

- 8135 60 60 

-

- B.3135 11 25 0.12 

-
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Case 

1, 221A 

29, 79 

=· == 
29, 79 

=·----
79, 221~ 

1, 79 

1 

1, 221A 

1 

1, 221A 

1 

--
1 

=·----

1, 221A 

1 

1, 221A 

1 

--
1, 221A 

79, 221A 

1 

1,221A 

1 

1, 221A 

1 

1 

1, 221A 



Flxed Output 1foltage Regulatora (continued) 

Vout Tol.! 
Volts Voltll 

8 ±O.El 

±o.~~ 

--
±0.,, 

----
±DA 

12 "1.2 f----

±O.Ei 

----
:!:O.E, 

---
±O.Ei 

----:!:Q.E, 

15 "1.5 
f----

~0.7!5 

----±0.6 

----
:':·0.7!) 

----
., 0.6 

18 ~-
±0.9 

----

±0.7 

#Tj ~ -40 to + 125'C 
*Tj~ -55to+·1so0 c 

le> 
mA 
Mu 

100 

500 

1500 

3000 

100 

500 

1500 

3000 

100 

500 

1500 

301)0 

100 

500 

1500 

Device Type 
Positive Output 

MC78L08C 

MC78L08AC 

MC79M08C 

MC7808* 

MC7808B# 

MC7808C 

MC7808A* 

MC7808AC 

LM140-8* 

LM340-8 

MC78T08* 

MC78T08C 

MC78L12C 

MC78L12AC 

MC78M12C 

MC7812* 

MC7812B# 

MC7812C 

MC7812A* 

MC7812AC 

LM140-12* 

LM340-12 

MC78T12* 

MC78T12C 

MC78T12A* 

MC78T12AC 

MC78L15C 

MC78L15AC 

MC78M15C 

MC7815* 

MC7815B# 

MC7815C 

MC781SA* 

MC7815AC 

LM140-15* 

LM340-15 

MC78T15* 

MC78T15C 

MC78T15A* 

MC78T15AC 

MC78L18C 

MC78L18AC 

MC78M18C 

MC7818* 

MC7818B# 

MC7818C 

MC7818A* 

MC7818AC 

tOutput Voltage Tolerancf! for Worst Case 

Oevice Type 
Negative Output 

-

-

-

-

-

MC7908C 

-

-

-
-

-
-

MC79L 12C 

MC79L12AC 

-

-

-

MC7912C 

-

-

-

-

-

-

-

-

MC78L15C 

MC78L15A 

-

-

-

MC7915C 

-
-

-

-
-

-

-

-

MC79L18C 

MC79L18AC 

-

-
-

MC7918C 

-

-
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liVQ/IH 

Vin Reg1ine Reg1oad mvrc 
Min/Max mV mV Typ Case 

9.7/30 200 80 - 29, 79 
175 

10/35 100 160 1.0 79, 221A 

11.5135 80 100 1 

11.5135 160 160 1, 221A 

10.5135 

10.6135 13 50 1 

100 1, 221A 

10.5135 80 80 1 

10.4135 13 25 0.16 1 

1, 221A 

13.7/35 250 100 - 29, 79 

14/35 100 240 1.0 79, 221A 

15.5/35 120 120 1.5 1 

240 240 1, 221A 

14.5135 

14.8/35 18 50 1 

100 1, 221A 

14.5/35 120 120 1.5 1 

14.5135 18 25 0.24 1 

1, 221A 

1 

1, 221A 

16.7.35 300 150 - 29, 79 

17:35 100 300 1.0 79, 221A 

18.5135 150 150 1.8 1 

300 300 1, 221A 

17.5135 

17.9135 22 50 1 

100 1, 221A 

17.5135 150 150 1 

17.5'40 22 25 0.3 1 

1, 221A 

1 

1, 221A 

19.7135 325 170 - 29, 79 

20135 100 360 1.0 79, 221A 

22135 180 180 2.3 1 

360 360 1, 221A 

21 '35 

31 50 1 

100 1, 221A 



Fixed Output Voltage Regulators (continued) 

Io 
V out Tol.t mA Devi<:e Type Device Type 
Volts Volts Max Positive Output Negative Output 

c'c0.9 LM140-18* - --
LM:l40-18 -

3000 MCJ'8T18* -
--

MC78T18C -

20 "1.0 500 MC78M20C -

24 c'c2.4 100 MC78L24C MC79L24C --
~ 1.2 MC78L24AC MC79L24AC 

500 MC7BM24C -

1500 MC7824* - --
MC78248# -

MCl824C MC7924C 

"1.0 MC7824A* -

~B24AC __ --
"1 .2 LM140-24* -

LM340-24 -

3000 MC78T24* 

MC7BT24C 

Adjustable Output Voltage Regulators 

Positive Output Regulators 

Io 
mA Device 
Max Type 

100 LM317L 

LM217L 

LM117L * 

150 MC1723 

250 MC1469 

MC1569 

500 LM317M 

LM317M 

LM217M 

LM117M* 

600 MC1469 

MC1569 

#TJ = 40 to + 125°C 
*TJ = -55 to + 150°C 

s 
u 
F 
F 
I 
X Min 

H,Z 1 .2 

CP 2.0 
f---

CG 

G 
~ 

CL 
f---

L 

CD 

G 2.5 

T 1.2 

R 

R 2.5 

V out 
Volts 

Max 

I 
37 

37 

32 

37 

37 

32 

37 

tOutput Voltage Tolerance for Worst Case 

V in 
Volts 

Min Max 

5.0 40 

9.5 40 

9.0 35 

8.5 40 

5.0 40 

9.0 35 

8.5 40 

--

Vjn-

V out 
Oiffer-
ential 
Volts 
Min 

3.0 

3.0 

3.0 

2.7 

3.0 

3.0 
--

2.7 
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I won I 
Vin Remine ReQload mV°C 1 

Min/Max mV mV 

r't~ 180 180 

~---- -----
20.6•40 31 25 o 36 1 

1,22~~--
22,40 10 400 11 

t"'~~ 25.7•40 350 200 - 29, 79 

300 

26 40 100 480 __ __1_2_ __ _29, 22~ 

28 40 240 240 3.0 1 

480 480 1, 221A 

27 40 
1-----------

27.3140 36 50 1 
----~ 

100 __,~~-
240 240 1 

-----~ 

26.7 40 36 25 0.48 1 
------

1, 221A 

Po 
Regulation 

1---
Watts % Vout (a 

Max 
TA = 25°C 

Typ TC Vaut TJ = 
TA = Tc = Typ oc 
25°C 25°C Line Load %/oC Max Case 

lnternally 0.04 0.5 0.006 125 29, 79 
Limited 0.02 0.3 0.004 150 

~--

],::~-
0.003 

--== 
125 - 0.1 0.3 0.003 

1.0 2 1 0.1 0.003 
- ----

0.2 0.002 
~--

1.5 - 0.1 0.003 175 ' 632 
1------

- 0.2 0.002 

1 .25 - 0.1 0.003 150 751A 
-------·-

0.68 1.8 o 03 0.13 0.002 150 603 -
0.015 

--

lnternally 0.02 0.1 0.0056 125 221A 
Limited 

""*~ 
80 

1-----

o 0036 
--

3.0 14.0 0.03 0.05 o 002 150 614 
-

0.015 -



11.djustable Output V•oltage l~egulators (continued) 

>ositive Output Regulators 

! I 

i 
I I u 

I F Vaut 
I ~ Volts 

mA Device 
10 

1 Max Type 'I X Min Max 

1500 [- LM3~7 T 1 2 

LM317 H, K 

~=-- LM21 l _ 
~ LM117' 

' 3000 ~~~~:_2_ 1 2 

i ~- LM350 __ K LJ- LM250 __ 
LM150• __L 

'"TJ 55 to • 150 C 

Negative Output R•egulall)rS 

I 
IQ 

mA Device 

s 
u 
F 

-

V out 
Volts 

37 

33 

Max Type 
I 

X Min Max 

250 MC1463 

MC1563 

500 „LM337M 

••LM337M 

• •LM237M 

''LM137M• 

600 MC1463 

MC1563 

1500 „LM337 

„LM337 

„LM237 

'°LMl 37• 

·TJ 55 to . 1 50 c 
.... To be 1ntroduced 

Voltage References 

Output Devio 
Voltage Type 

1.23!) V „LM3 

G 

T 

H. ~ 

-
~ 

38 32 

36 33 

-- 1 .2 -3.7 

38 34 

36 37 

1 2 37 

Voltage 
Tolerance 

±1% 

L. ·o to ""TLt 
85 f 
131 ±2% 

361/ 

• • To be introduced 

! 

I 
i V in 

Volts 

Min Max 

50 40 

5 o 36 

I 

I 
I 

V in 
Volts 

Min Max 

90 35 

8.5 40 

5.0 4.0 

90 35 

85 40 

50 40 

Temperature 
Coefficient 
ppm/°C 

20 

50 

I Y;n-1 Po Regulation 

Vaut 
1 

Watts % Vaut <11 

Oiffer· f- Max __ 
TA = 25°C 

Typ ential 

I ~~~c= 
TC Vaut Tj = 

Volts Typ "C I 
Min 25°C 25°C line load %/oC Max Case 

30 \nternally o 07 1 5 o 006 125 221A ----
L1m1ted 79, 1 

o 004 

o 05 1 o o 003 150 

30 lnternally o 02 o 1 o 008 125 -~~ 
L1m1ted 1 

--
o 0057 150 

o 0051 

Vjn- Po Regulation 

Vaut Watts % Vaut (a 

Oiffer- Max 
TA = 25°C 

ential Typ TC Vaut Tj = 
Volts TA= Tc= Typ oc 

Min 25°C 25°C Une Load %/oC Max Case 

3.0 o 68 1 8 o 03 o 05 o 002 150 603 

2 7 0.015 o 13 

3.0 lnterniilly 0.02 0.3 0.0048 1 25 221A 

limited 80 

0.0034 150 

0.0031 

30 2 4 90 o 03 o 05 0.002 175 614 

2 7 o 015 

30 lnterna!ly 0.02 0.3 o 0048 125 221A 
Limited 79. 1 

o 0034 150 

o 0031 

Operating Dynamie Description Case 
Current lmpedance 

Il 
lOµA to 20mA 1 Micro Power 29 

Voltaae Reference 
1to100mA 0.22 Adjustable Precision 626,29 

Shunt Regulator 693 
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Special Regulators 

Floating Voltage and Current Regulators 

Designed for laboratory type power supplies. Voltage is limited only by the break down 
voltage of associated, external,. series-pass transistors. 

s 
u 
F 

Vout Io F Vaux Po ~ VretNref .\ ILILL 
Vołts mA Device I Volts Watts % % 

Min Max Max Typu X Min Max Max line load Max 

o . . MC14,56 L 21 30 0.75 0.015 0.015 0.2 

MC15,66 L 20 35 0.004 0.004 O. 1 

•Dependent on characteristics of externał series-pass elements. 

Dual ±15 V Tracking Regulałt)rs 

lnternally, the device is set for ± 15 V, but an external adjustment can change both 
outputs simultaneously, from Ił.O V to 20 V. 

s 
u TC 
F %/oC 

V out IO V in F Po ff low to 
Volts mA Volts Device I Watts Regune Reg1oad Thigh) 

Min Max Max Min Max Type X Max mV mV Typ 

14.8 15 2 + 100 17 30 MC1468 G ~ 10 10 3.0 

L 1.0 

R 2.4 

MC1568 G 0.8 

L 1.0 

R 2.4 

Low T'emperature Drift, Low Voltage Reference 

V out •o 4Vouit14T 
Volts mA ppm1°C Device Ree1ine Ree1oad TA 
Typ Max Max Number mV Max mV Max oc 

2.5 ± 5.0 mV ± 10 25 MC1400U2 :l.O 10 O to + 70 

10 MC1400AU2 !Note 1) !Note 4) 
40 MC1 500U2 -55to+125 

10 MC1500AU2 

2.5 ±: 25 mV 10 40 MC1403 3.0•4.5 10 O to + 70 

25 MC1403A (Note 2) !Note 5) 
55 MC1503 - 55 to +-125 

25 MC1503A 

5.0 ±: 10 mV ±10 25 MC1400U5 4.0 20 O to + 70 

10 MC1400AU5 !Note 11 !Note 41 
40 MC1500U5 - 55 to + 125 

10 MC1500AU5 

5.0 ±: 50 mV 10 40 MC1404U5 6.0 10 O to + 70 

25 MC1404AU5 (Note 3) !Note 5) 
55 MC1504U5 - 55 to + 125 

25 MC1504AU5 

Notes: 
1. (Vout ±: IV) .:"S Vin .:"S 40 V 
2. 4.5V.$Vjn.$ 15V 

15 V .:"S Vin .:"S 40 V 
3. (V0 ut + 2.5 V) .:"S Vin .:"S 40 V 
4. -- 10 mA .:"S IL,.,:; + 10 mA 
5. O mA.;:;: IL .;:;: 10 mA 
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TC Vout 
%/oC 

Typ Case 

0.001 632 
0.006 

TA 
"C 

' 
Case 

Q !O + 75 ~-
I 632 p-

~· 

- 55 to + 125 603C 
~-

632 

I 
,--
i 614 

Case 

693 

693, 79 

693 



Speclal Regulators (continued) 

Vout 
Volt!. 
Typ 

Io &Voutl&T 
mA 
Max 

6.25 ± 10 ml/ ±10 

6.25 ± 60 ml/ 10 

10 ± 20 mV ±10 

10 :t 100 mV 10 

Notes: 

1. (Vaut + I\/)°' V;n ~ 40 V 
2. 4.5 V'!ó,; Vin $_ 15 V 

15 V ~o: Vin -s 40 V 
3. (V0 ut + 2.5 V) $. Vin ~ 40 V 
4 - 10mA~ IL .s. + 10mA 
5. O mA $_ IL ~ 1 O mA 

Package S~·les. 

CASE 

MATERIAL 

SUFFIX 

ppml"C 
Max 

25 

10 

40 

10 

40 

25 

55 

25 

25 

10 

40 

10 

40 

25 

55 

25 

1 
IT0-3) 

Metal 

SK, K, KC 

Device 
Number 

MC1400U6 

MC1400AU6 

MC1500U6 

MC1500AU6 

MC1404U6 

MC1404AU6 

MC1504U6 

MC1504AU6 

MC1400U10 

MC1400AU10 

MC1500U10 

MC1500AU10 

MC1404U10 

MC1404AU10 

MC1504U10 

MC1504AU10 

~ 
·~ 

29 
IT0-921 

Plastic 

P, Z 

Reg1ine Reg1oad TA 
mV Max mV Max oc Case 

4.0 20 O to ł 70 693 

(Note 11 (Note 41 
55 to t 125 

6.0 10 O to + 70 

(Note 31 (Note 5) 
55 to + 125 

4.0 20 O to + 70 

(Note 11 (Note 4) 
- 55 to + 125 

6.0 10 O to + 70 

(Note 3) (Note 5) 
55 to t 125 

79 80 221A 603 603C 614 
(T0-39) IT0-661 IT0-2201 (T0-5 Type) (T0-66) 

Metal Metal Plastic Metal I Metal Metal 

G,H R T G, H I G R 

B B 18 18 

f:J c:::::::1 t::J b t::J CJ C-::J c=:J .~ 
f--c-A_s_E-----f ;v , , , , , , 626 620 632 646 648 693 701 72!i 751A 

IT0-1161 

MATERIAL Plastic Ceramic Ceramic Plastic Plastic Ceramic Ceramic Piast ie Plastic 

SUFFIX p J, L L Por P2 N, p u J N C, D 
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Integrated Circuits for P'ower Supplies 

(Pulse Width Modulallon C<mlrol IC) 

Io Vcc fo 
mA (V) (KHz) 

Max Min Max Min Max 

40 10 30 2.0 100 

200 7 40 1.0 200 

8 35 0.1 500 

8 35 0.001 400 

250 7 40 1.0 300 

500* 

>40lf 

1500 2.5 40 Typ 8 

8 20 20 70 

• in single ended configuration 

Device 
Number 

MC3420 

MC3520 

MC34060 

MC35060 

SG1525A, 27A 

SG2525A, 27A 

SG3525A, 27 A 

SG1526 

SG2526 

SG3526 

TL494 

TL495 

µA78S40 

TDA4600 

lf TL495 features a 39V Zener for high voltage operation 

6-12 

Suffix 
Temperatura 

Case 
Range 

TA(OC) 

p Oto +70 648 

L 620 

L -55 to +125 620 

p Oto +70 646 

L 632 

L -55 to +125 632 

J -55to +125 620 

-25to +85 

O to +70 

J -55to+125 726 

--
-25 to +85 

Oto +70 

CN Oto +70 648 

CJ 620 

MJ -55to+125 620 

CN Oto +70 701 

CJ 726 

MJ -55 to +125 726 

DM -55 to +125 620 

DC Oto +70 620 

PC 648 

- o to +70 SIP9 



POWER SUPPLY SUPERVISORY CIRCUITS 

MC3423 Typical Application 

MC3523U (TA= -55 to+ 125°C) 

MC3423P,.U (TA = O to + 70° C) 

Packages: P Suffix, Case 626 (Plastic) 
U Suffix, Case 693 (Ceramic) 

Over Voltage Protection Circuit 

This device can protect sensitive circuitry from 
power supply transients or regulator failure when 
used with an external "Crowbar" SCR. The devi
ce senses voltage and compares it to an interna! 
2.6 V reference. Overvoltage trip is adjustable by 
means of an external resistive voltage divider. A 
minimum duration before trip is programmable 
with an external capacitor. Other features include 
a 300 mA high current output for driving the 
gate of a "Crowbar" SCR, an open-col lector indi
cator output and remote activation capability. 

\F_1~·---'~-----"'--------''-------r-: + l 
(+ Sense 

Lead) 
R1 

[

Power 
Supply 

R2 

2 
----J MC3423 

3 

( - Sense Lead) 

Ol MCl68 l 

rs;' 
I 
I 

l,, I ~~ad 
·-------4>---------'--

R1 R1 
Vtrip ~V ref (l+R2) " 2 ·6 V (1+R2) 

R2 ~ 10 kn for minimum drift 

Dual Channel Supertrisory Circuit (OUVP) 

MC3524L TA== -55°C to+ 125°C) 

MC3424L,.P (TA= O to 70°C) 

Packages: P Suffix, Case 648 (Plastic) 
L Suffix, Case 620 (Ceramic) 
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This circuit consists of uncommitted differentia! 
inputs, an interna! reference, and high current 
outputs. The two differentia! input channels and 
the pinned-out reference perm1t monitoring for 
over- and under-voltage faults. Three hundred 
mA of output current for each channel provides 
sufficient gate drive for "Crowbar" SCR's and 30 
mA are available to drive indicator devices. Other 
features include, programmable hysteresis, acti
vation delay, and remote activation. 



Positive and Negative Power Supply OVP 

MC3424 Typical Application 

I :16k 
IE 

Ch 

C1-
FROM REGULATED REF 

POSITIVE AND NEGATIVE 
C2+ 

POWER SUPPLIES 1,25V 
VTRIP= ± 16,SV 

L>-
C2-

47k 

Over Under Voltage IProtection Circuit 

MC3525U (TA= -fi5°Cto + 125°C) 

MC3425U,P (TA= O to+ 70°C) 

Packages: P Suffix, Case 626 (Plastic) 
U Suffix, Case 693 (Ceramic) 

MC3425 Typical Application 

vs 

Vcc 

v 0 = •1sv 

MCR68 

DRV1 

101 

RA2 

RA1 

102 MPS3906 
DRV2 

DLY2 130 
MCR68 

DLY1 

o,1µtJ: J:o,11-1t 

Vo= -15V 

This device is a low cost version of the MC3424. 
lt has been designed to protect circuitry from 
overvoltage transients or regulator failures with 
an overvoltage drive output capable of sourcing 
300 mA at a slew-rate of 2A/µs for triggering a 
"Crowbar" SCR. lt can also prevent from an un
dervoltage fault by driving an indicator device 
with a 30 mA current sink. Other features inclu
de programmable hysteresis, activation delay. 

+ 
CROWBAR 

Q1 OVER R 
VOLTAGE 

RG 

O . V. ł--,AMlllll--../ 
OVER DRIVE 

---+----+--ł SENSE 

POWER 

SUPPLY Rs1 

•----+---ł UNDER 
SENSE 

TRIP= VREF ( 1+ Rs )= 2,5V ( 1+ ~) 
Rs Rs 

Rs=10k FOR MINIMUM DRIFT 
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INDICATE 
UN DER 
VOLTAGE 

TO 
LOAD 

J 



High Frequency Amplifiers 

A variety of high-frequency circuits with features ranging from low-cost simplicity to multi-function versatility marks 
Motorola's line o·f integrated RF/IF amplifiers. Devices described here are intended for industrial and communications 
applications. 

AGC Amplifiers 

MC1545/MC144!i - Gated 2-Channel lnput 

Differenthal mput and output ampl1fier with 
gated 2-c:harinel input for a wicie variety of 
switching puicposj?S. Typ1cal 75 MHz bandw1dth 
makes it su1tabl,e for high-frequency applica
tions such as video switching, FSK c1rcu1ts, 

multiplexers, etc. Gatmg c1rcu1t is useful for 
AGC coritro'I. See Applicat1on Notes AN-475 
and AN-491 ·for design details. 

MC1590 -- Wide-Band General Purpose 

Has different1al 1 nputs and outputs w1th un
neutralized Power ga1n as high as 35 dB typ1cal 
at 1 OO MHz 111 tuned amplif1er serivce. Effect1ve 
AGC vol1age range from 5 to 7 volts for a 
30 dB ga1n reduction. See Applicat1on Note 
AN-513 for design details. 

AGC AMPLIFIERS ELEC:TRICAL SPECIFICATIONS 

Operating 
Temperaturn Range 

--
to +125 °c I~-;;-;-; 5°C 

MCl 590 

-----

MC1545 MCl 445 

Av Bandwidth 

dB MHz 

44 Typ @ 10 
4 Typ @ 100 

- ----- ---- - ---- --

19 Typ @ 75 

VcclVEE 

Vdc 

+12/-

----

+5/-5 

6-15 

GATE CHARACTERISTICS 

~-EJ 
I : 

j 

UNNEUTRALIZED POWER GAIN versus FREOUENCY 
(Tuned Amplifierl 

T---=- L__ 

in---'----- -->-f-+-+--+-+--+-+ 

'" I fR! QUI~[, 1„HJl 

Case Spec i al Fe atu res 

~1 
Character1zed as Video Amplif1er 

and as High Frequency Tuned Amplif1er 
- -- -

. 632 Gate Controlled 2-Channel lnput 



Non-AGC Amplifiers 

GAIN versus FREOUENCY 

°'' T TTm,- --n·m 
MC1733/MC1733C - Utility Amplifier " 

TT I I I : 'I "' 10• 
\U -

I t--t 1-1 
Different+al mput and output ampłd1er prov1des 

, 
: fr--- I „ 

three f 1xed Wl'th bandw1dth to 
c "' I ' -T ga1n opt1ons ~ [,Al~ 2 

120 MHz External res1stor - i_;_ ----t ~- r+j permits any ga1n - Ili I + I~-sett1ng from 10 to 400 V/V. Extremely fast rise I ! 
1, 

- -i- t .-++ft . : i+I time (2.5 ns typ) and propagat1on delay time - ---+--,- GA1N] 

~ i' ! 
{3.6 ns typ) makes th1s unit part1cularly useful I 

pul~e ampllfier 
- ,,, - --+-

il l 1\ as 1n ta pe, drum, or disc , I , I ! 
memory read appl1cat1ons. ' 

1 11111 
t \ i I ,; I 

" ''• 1110 IO• 

' ~ ~i [ ,J Jt '<I Y ~ H 

SE/NE592 - Differentia! two stage video amplif1ers. A monolythic, two state differentia! output, wideband video amplifier. 
lt offers fixed gai n of 1 OO and 400 without external components and adjustable gains from 400 to O with one external 
res1stor. The input stage has been designed so that w1th the addition of a few external reactive elements between the gain 
select terminals, the circuit can funct1on as a high pass, low pass or band pass filter_ Th is feature makes the circuit ideal for 
use as a video or pulse amplifier in communicat1ons, magnetics memories, display and video recorder systems. 

Operating I Temperatura Range 
Av 

""~"'" I T" -55 to +125 °C O to +75 °C dla MHz Vdc Case Special Features 

MCl 733 MC1733C 52 @ 40 +6/.-6 603,632 3-Fixep Gain Options. Fast Rise 
40 90 646 Time and Propagation ! 
20 120 

--

r 
----

r 
-

1 1 
603:6321 

---- ---- --~- ~~-~ 

SE592 NE592 55 @ 40 +6/-6 120 MHz bandw1th pin compatible 

45 @ 90 with the MC1733 

~ ·~ 
14 14 

~:::::::1 ~:::::::1 
Package Styles 1 1 

CASE 601 603 632 646 

MATERIAL Metal Metal Ceramic Plastic 

SUFFIX G G L N, p 
after type number 
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Special Purpose Circuits 

The linear-inte1irated-circuits listed in this section were developed by Motorola for the system design engineer to fili 
special-purpose requirem1mts as indicated by the subheadings. Temperature ranges and package availabil1ty are also tailored to 
provide versatility. 

Linear Four-Ouadrant Multipliers 

Linearity lnput Voltage 

Deser iption 

'Janable Transconductance The MC1594/MC14941sa 
Mu111pl1er w1th internal leve 
regulator Scale factor, 1np 
are completely adiustable v-. 
pote nt1ometers Two C'omple 
are provided to s1mpl1fy offs 

power-supply re1ec11or:i 

I-shift c1rcuitry and voltage 
ut offsets and output offset 
1th the use of four external 
mentary regulated voltages 
et ad1ustment and 1mprove 

for use where the output 
1two1nput voltages. Typ1cal 

Th1s dev1ce 1s des1gned 
voltage 1s a l1near product o 
applicat1ons 1ncludE~ rnult1p 
square. phase detector, fre 

moc ulatorldemodulatm. ele 

ly, divide, square root. mean 
quency doubler. balanced 
ctron1c ga1n control. 

nie MC159SL/149SL 1s s1 
out 1nternal level shift and v 

rn1lar to the above. but w1th-
oltage regulator c1rcu1ts 

BALANCED MODUL.ATOR/DEMODULATOR 

Error Range 
Typ. Vdc min. 

±o.3% ±10 

±o.5% ±10 

X lnput = 0.5% 
±10 

Y lnput = 1.0% 

X lnput = 1.0% 
±10 

Y lnput =.2.0% 

Carrier 
Suppression 

Common Mode 

DeS< :ription 

Designed for use where t 
of an input voltage (signc 
(carrier). Typical applicatio 
and amplituda modulation 
detection, phase de1ection a 

he output voltage is a product 
r1I) and a switching function 
ns include suppressed carrier 

synchronous detection, FM 
nd chopper application. 

LOW-FREOUENCY C:IRGUITS 

b Fu 

power amplifier device 
pply operation. 

nction 

i:apable of single or split 

dB@f 
Rejection 

Typ. MHz dB Typ. 

65 0.5 85 

50 10 

Total 
Output Voltage Harmonie 
Power Gain - Typ. Distortion 
W Typ. V/V Typ. % Typ. 

1.0 10, 18, 36 0.4 
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Type 

Case -55 to +125 °C Oto+70°C 

620 MC1594 

620 MC1494 

632 MC1595 

632 MC1495 

Type 

Case -55 to +125 °C O to +75 °C 

603, 
MC1596 

632 
603, 
632, MC1496 
646 

Type 

Case -55 to +125 °c 1 Oto +70°C 

6038 MC1554 

I 
MC1454 



TIMING CIRCUITS 

The se dev1ces are h1ghly stable timing ci rcuits capable 
of produc1ng accurate time delays or oscillation. Addi
tional term; na Is are provided for trigqering or resett1ng if 
desired. In the time delay mode of operation, the t1rne 1s 
precisely controlled by one external resistor and capac1-
tor. For a stable operat1on as an oscillator. the free run-

lnitial Timing Vol 
Supply Voltage Error Vcc= 15v 

Vcc Vcc = 5 & 15 v lsink = 50 mA 
Description Vdc- Max. IC=0.1µF%Typ. Vdc- Max. 

16 1.0 0.75 
Wide range adjusta-

ning frequency and the duty cycle are both accurately 
controlled with two external res1stors and one capacitor 
The circuit may be triggered and reset on fal ling wave
forms, and the output structure can source or sink up to 
200 mA or drive MTTL circu1ts. Timing from Micro
seconds through Hours 

Vol 
Vcc=15v 

lsource = 100 mA 
Type 

Vdc- Min. Case -55 to +125 °C O to+ 70°C 
·--f---·-

601, 
12.75 626, MC1455 

693 
ble timers --------- --f------

18 0.5 

Dual Adjustable 16 2.25 

Timers --
18 1.5 

Adjustable Timer 
with externally ad-

16 1.0 
justable threshold 
level 

POWER CIRCUITS 

01;,spri pt i on 

Power Amplifier capable of ±300 mA driving 

Typical Current gain of 3000 

MC3505/3405 - Monolithic D"'al Op Amp 
and Dual Comparato1r 

This device contains two differentia! input 
operational amplifiers and two comparators 
each set capable of single supply oiperation. This 
op amp, camp circuit will find its applications 
as a general purpose product for automotive 
circuits and as an industrial building block. 
- op amp equivalent m performance to 

MC3403 
- comparator similar in performance to 

MLM339 
op amps are internaly frequency com
pensated 
supply operation 3.0 V to 36 Volts 

- dual supply operation also available. 

0.5 

0.75 
-~---„---~ 

0.5 

1.0 
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13 
601, 

MC1555 
693 

12.75 
632, 
646 

13 632 MC3556 

12.75 626 

T emperature Case 

-55 to +125 °C 614 

Oto +70°C 614 

PIN CONNECTIONS 

MC3456 
--~-------

MC1422 

----

Ty ~ 
~ 

MC15 
MC14 

} lnpuU 3 

MC3505 L 1-55 °C to +125 °C) Case 632 
MC3405 L IO °C to + 70 °C) Case 632 
MC3405 P IO °C to + 70 °C) Case 646 



To a significa.nt degree, the economics of semiconduc
tors prohibits the tailoring of integrated circuits - even 
MSI and LSI compon1~nts - to a specifically designated 
end-product. Whiln specific logic familias are engineered 
to work togethm harmoniously, il is often advantageous 
to mix functions from a number of familias in order to 
derive performance or economic benefits. And, often, such 
conglomerates require matching, level translation or driver 
enhancement. 

Even within a singlei family, interfacing in terms of fan
out enhanceme,nt or power boosting is often required. 

Motorola's bmad line of products, encompassing all 
popular device familias and technologies has spawned a 
large and continuously expanding repertoire of interface 
circuits to meet the neieds of the system designer. 

Table of Contents 
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Bus Interface 

Microprocessor Bus 
This family of devices is designed to extend the 

limited drive capabilities of today's standard 6800 and 
8080 type NMOS microprocessor,;. All devices are fabri· 
cated with Schottky TTL technology for high speed. 

General features include: 
• Single +5.0 V Power Supply Requirement 
• Three-State Logic Output 
• Low lnput Loading - 200 µA Max. 

DATA BUS EXTENDER$ 

Ouad, 8idirectional, with 3-State Outputs 

* MC6880A/ MC8T26A # - lnverting 

A;c;,~.-, 

E~G"bi• 1 
lnput 

Aeceover 
Output 2 

1 

Aeceover 

Output 5 

' 

Device 
Number 

MC6880AIMC8T26A 

MC6889/MC8T28 

~~~~~·~~' 
4 

~ 6uł4 

~~•uct::~r 
3 

I~ BuiJ 

lnput Current 

l1H 
µA Max 

25 
25 

l1L 
µA Max 

-200 

-200 

#These devoces may t.e 
ordered by either of 

the pa i red n u mbers 

Bath types 

TA= Oto 70°C 

Packages 

L Suff1x ~ Case 620 
P Suffi>e ~ Case 648 

loHL 
Output Oisabled 

* MC6889/MC8T28# - Non-inverting 

Aec••ver 
Efia°ble 

lnput 

Aece111er 

Output 2 
1 

Bu1 4 

lnpul 

4 
Aece111er 

11 Output 

3 

łPLH· łPHL 

Leakage Current - High Logic State 
µA Max 

Propagation Oelay Time - High to Low or 
Low to High 

nsMax 

roo 
100 

14 

~Extended Temperature range W1th CL Suff1x (TA ,,.- - 40° C to 85° Cl } Available 
MTL Suff1x (TA = - 55° C to 1 25° Cl 

11 ____ _ 

A-0/D-A CONVERTERS 
(See Precision Circuits - Data Conversion) 

MPU Bus Compatible 
MC6890/ MC6890A * - Split Supply 
MC6891 /MC6891A * - Single Supply 
• To be introduced. 

M6800 CLOCK GENERATOR 

MC6875/MC6875A- Provides the non-overłapping 
two-phase clock signals for M6800 MPU systems. 

7-2 

X1 

X2 

Ext In 

4 X fo 

2 X fo 
Memory 

Ready 

Bus <P2 

Ground 

MC6875L - TA ~ o to + 70°C 
MC6875AL - TA ~ -55 to + 125°C 

Package: 
L Suffix - Case 620 

Vcc 
MPU\'>1 

Reset Output 

MPU1'2 

Power-On Reset 

OMA/Ref Grant 

DMA/Ref Req 

Memory Clock 



BUS INTERFACE (continued) 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~~~~ 

MICROPROCESSOR ADDRESS AND CONTROL BUS EXTENDERS 
BUS {continue!d) Octal, Buffer/Latch Unidirectional with 3-State Outputs 

MC6882A/ NIC348:lA # - lnverting #These ctevlces mey be MC6882B/MC3482B # - Non-inverting 

Output 

En•bl• 

Out 1 

In 2 

Out 2 

Out 3 

'". 

Gnd 

Output 
Enablt 

o 
o 
o 

Latch lnput 

o , 
o X 

X X 

-- Device 

Number 

Vcc 

Out 8 

In 8 

In 1 

Out 1 

Outł 

In I 

In I 

Out 5 

Output 

o 
Q 

z 

ordered by either of 
the peired numbers. 

All types: 
TA•Oto7150C 

Peckllges: 
L Sufflx - C.H 732 

VoL 

Output 
EMbl• Lotch 

o 
o 
o o 

X 

VoH 
ios liil loL = 48 mA @ loH • -5.2 mA 

mA Typ Volts Max Volts Min 

Vcc 

Out 8 

In 8 

In 7 

Out 7 

Out I 

In I 

In I 

Out !5 

lnput Output 
o o , , 
X Q 

X z 

tPHL 
ns Typ 

---------t------t------t-----+---~--ł 
182A/Ml.3482A 0.5 2.4 -80 8.0 
182B/MC3482B 0.5 2.4 -80 10 

~~~~~~~~~~~-'-~~~~~~--'~~~~~~~ ....... ~~~~--'~~~~~-' 
Hex, Unidirectional, with 3-State Outputs 

MC6885/MCllT95 # - Non-inverting MC6887 /MC8T97#- Non·inverting 
*MC6886/MCllT96#- lnverting 0 MC6888/MC8T98# - lnverting 

Two-input Enable controls all six buffers. Two Enable inputs, one controlling tour buffers 

and the other controlling the remaining two 

1npv1 F 

Output F 

1npvt E 

Output E 

lnput O 

buffers. 

These devices may 
be ordered by either of 
the paired numbers 

All four types: 
TA= o IO 75°c 
Packages: 

L Suffi x - Case 620 
P Suffix - Case 648 

• Add inv11rtar for MC6886/MC8T96. 

I. Va 
loL ., 
Volts ~ 

0.5 

IS mA 
~8X 

VoH 
@ loH • -5.2 mA los 

VoltsMin mA Typ 

2.4 -80 

•Extended Temperature range with CL Suffix (TA = - 40° C to 85° C) } Available 
Contact factory MTL Suffix (TA = - 55° C to 125° C) 

7-3 

Vcc 

lnput F 

01.upvt F 

łnput E 

Output E 

lnput O 

• Add inverter for MC6888/MC8T98. 

'PLH IPCEnable) 
ns Typ ns Typ 

6.0 ,, 



BUS INTERFACE (continued) 

Minicomputer Bus Transceivers and receivers for bus organized minicomputers employing 
120-ohm terminated l1nes. 

To Comriuter or Peripherals 

HEX RECEIVERS 

MC3437 - Hysteresis-equipped for improved noise 

immunity. DS8837 equivalent. 

ll(RI 'PLH(Rł 
@ Vt(Rł = 4.0 V Hysteresis @CL=15p 

µA Max VoltsMin nsMax 

50 o 5 30 

7-4 

AH three dev1ces: 

TA 0 O to 70°C 

Packages. 

MC3437 
MC3438 DS8641 
L Suffix -- Case 620 - J Suffix 
P Suffix - Case 648 - N Suffix 

QUAD TRANSCEIVERS 

DS8641 -MC3438 

Open col lector driver outputs al low 

wire-OR connection. MC3438 has 

hysteresis-equipped receiver for improved 

noise immunity (not available with DS8641) 
MC3438 is equivalent to the DS8838. 

8
"' 

3 q-~:~1~~--~ Vcc 

lnput 3 2 3 Bus 1 

lnput 2 

Output 2 

Receiver VL(BUS) 'sus IPLH(D) 'PLH(R) 
Hysteresis @'sus= @V1H(BUS) = @CL= @CL= 

Volts 50mA 4.0 V 15 pF 15 pF 

Min Volts Max µA Max nsMax nsMax 

0.25° 0.7 100 25 30 

•MC3438 only. 



Computer Bus 
NEW IBM 360/370 1/0 INTERFACE 

Line R:eceivers and Drivers designed to operate compatibly. The MC75125/MC75127 Seven-Channel 
Receivers, MC75128/MC75129 Eight-Channel Receivers, and the MC3481 /MC3485 Drivers meet the new 
IBM System :360/370 I/O standard requirements. 

IVIC75125 

lA 1[ -{~~16 
2A -{)o- 15 

3A -{)o- 14 

4A -{)o--- 13 

5A -{>-- 12 

6A )o- 11 

7A )o- 10 

Gnd 

Log1c Y -A 

SEVEN-CHANNE L LINE RECEIVERS 

1 y 

Vcc 

JY 

4Y 

5Y 

6Y 

7Y 

2Y 

All types 

TA co to 10°c 

Packages 

L Suff1x - Case 620 
P Suffix - Case 648 

lA 

2A 

JA 

4A 

5A 

6A 

7A 

Gnu 

EIGHT-CHANNEL LINE RECEIVERS 
(To be introduced) 

MC75127- Standard Vcc 
and Ground Pinouts. 

16 

15 

14 

13 

12 

11 

10 

Log1c: Y "A 

MC7512:B- Active-High Strobe MC75129 - Active-Low St ro be 

------.. 
1S 

~ 
20 Vcc 15 20 Vcc 

1A 19 lY 1A 19 1 y 

2A 18 2Y 2A 1B 2Y 
P2ckages 

3A 4 1 7 3Y L Suffix - Case 732 3A 1 7 3Y 

4A -{>-- 16 4Y 
P Suff1x - Case 738 4A 16 4Y 

5A 

~ 
15 5Y 5A 15 5Y 

6A 14 6Y 6A 14 6Y 

7A B 13 7Y 7A 13 7Y 

BA 12 8Y BA 12 8Y 

Gnd 10 11 25 positive logic. Y - AS Gnd 10 11 25 

lnput 
l1H{R} tPLH Resistance 

kn @ V1H = 3.11 V @CL=50pF 

Min/Max mA Max nsMax 

7.4/20 0.42 25 

7.4/20 0.42 25 t 
Oeviet• 

NumlMrr 

-
MC75125/75127 

MC7512B/75129 
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Vcc 

lY 

2Y 

JY 

4Y 

5Y 

6Y 

7Y 



BUS INTERFACE (continued) 

New IBM 360/370 1/0 Interface (continued) 

QUAD LINE DRIVERS 

Driver 

Output A 

rault Flag A 

lnput A 

E nable AB 

I np ut 8 

MC3481 - Open emitter driver 

with individual fault flags. 

,~~l 

~11 ;()-:~:::""" 
l'!-· I I lr-.~~ Fault Flag D 

@- l~~-,~DlnputD 
I I 

Both types: 

TA O to ?OOC 

MC3485 ·-Open emitter driver 

w1th combined open col lector 

fault flag and 111verted outputs. 

Driver Output A 

lnput A 

Enallle ABCO 

lnput 8 ~- . ~~~ Enable CO 
Packaqes 

Fault Flag 8 0 L Suffix - Case 620 Driver 
PSuffix -Case648 OutputC,; 

Dr•ver 8 

Gnci 

De vice 

Number 

MC3481/3485 

VoH 
@ loH = -59.3 mA 

Volts Max 

3.11 

Driver 

OutputB 

Gnd 

•os* 
@Vo=O 

mA Max 

O.O 

1PLH 
@CL=100pF 

ns Typ 

25 

GENERAL-PURPOSE 1/0 INTERFACE 

Line drivers and receivers desiqned to operate com· 

patibly. The MC8T13/MC8T14 combination is specified 

DUAL LINE DRIVERS 

MC8T13 - Open emitter driver. specified for general 
TTL systems. 
MC8T23 - Open emitter drive1c; specified to meet 
older IBM system requirements. 

for general TTL system applications. The MC8T23/ 

f\/IC8T24 combination is oriented toward older IBM 

360/370 system requirernents. 

TRIPLE LINE RECEIVERS 

MC8T14 - Hysteresis equipµed rece1ver; specified for 
general TTL systems. 
MC8T24 -- Hysteresis-equipped receiver; specified to 
meet olcler IBM system requirements. 

ni-' 1! SJ 

Inµ ut R 1 

All four dev1ces Sl!uhe 

lnpu! S l 

VoH 
@ loH = -75 mA los 1PLH 

Oevice @ IQH = -59.3 mA* @Vo"'O @CL= 15pF 
Number Volts Max mAMc1x nsMax 
MC8T13 2.4 30 20 
MC8T23 3.11 * -30 20 

·-

TA O to 75°C 

Pac Ka ges 
L Suff1 x Case 620 
P Suff1x -- Case 648 

()a te 

lnp"t Al 

Gate 

lłlput H 1 

Oevice 
Number 

MC8T14 

MC8T24 

7-6 

Output 

F1 

Gnd 

VH(RI 
VoltsMin 

0.3 
0.2 

l1H(RI 
@VJHIR) =3.BV 

@V1H(R) = 3.11 V* 
mA Max 

0.17 

0.11· 

Gate 
lnp„t A2 

Str o be 

lriput 52 

Output 

F2 

IPLH(R) 
@CL• 15 pF 

nsMax 

30 
30 



BUS INTERFACE (continued) 

General Purpose Interface Bus 
These devices are designed to meet the GPIB busspecification of IEEE Standard 488-1978, for the inter
connection of Measurement Apparatus. 

QUAD INTEFlFACE TRANSCEIVERS 
MC3440AP -- Three drivers with 
common Enable input; one 
driver without Enable. 

MC3441 AP - Four drivers with 

common Enable input. 

MC3443P - Four drivers with 
common Enable input; no 
termination resistors. 

Output and 
Termination 

Gnd l 

Bus A 2 

Aeceiver 
Output A 

Driver 

lnput A 

Driver 
lnput B 5 

Aeceiver 
Output B 

Bus B 

'j 

:Jj 

Vcc 

Bus C 

Aeceiver 
Output C 

Driver 
lnput C 

Enable E 

Driver 

lnput O 

Aeceiver 
Output O 

Bus O 

MC3446AP- For low-power instruments, including 
MOS. 

MC3448A - For common Send·Receive bus; 
bidirectional. 

Receiver 

Q1Jtput A 

Bus A 

Driver 
lnput A 

Enable 
ABC 

t
------.. 
-

-

L 

Driver 
lnput B 

Bus B 

Rece1ver 

Output B 

Gnd 

Oevic:e 

Number 

MC3440AP 

MC344.IAP 

MC344'.W 

MC344(iAP 

MCJ44BA 

Vcc Packages: 
Send/Rec. 

lnput A 

Receiver 
Output O 

Bus D 

Driver 

lnput O 

Enable D 

Driver 
lnput C 

Bus C 

Aeceiver 
Output C 

---'f-0 Bus -

Receiver 

lnput 

Hysteresis 

mV Min 

400 

400 

400 

400 

400 

L Suffix - Case 620 

P Suffix - Case 648 

All types: 
TA c O to 70°C 

Data A 

Bus A 

Pull-IJp 

Enable 
lnput A-8 

Bus B 

Data B 

Send/Rec. 
lnput B 

Gnd Vcc 

lndicates~u' F1 ~ Te,m<nat,on, 

GnCT 

Drive 

Output Voltage Bus 

lol· 48 mA Divider Voltage 

Volts Max Volts 

04 2.6 to 3.75 

0.4 2.6 to 3.75 

04 -

0.4 2.5 to 3.7 

04 2.5 to 3.7 

7-7 

I 

I 
I 
i 

I 

Vcc 

Send/Aec. 
lnput O 

Data D 

Bus O 

Pull-Up 
Enable 
lnput C-D 

Bus C 

Data C 

Send/Aec. 
lnput C 

I IPHL 

(Driver or 
! 

Receiver) 
i ns Max 

30 I 
30 I 

25(0) 22(A) I 

50 i 

35 I 



BUS INTERFACE (continued) 

lnstrumentation Bus (continued) 

OCTAL LOW-POWER INTERFACE TRANSCEIVER 

These devices are designed to meet the GPIB bus specifi
cations of IEEE Standard 488-1978, for the intercon
nection of Measurement Apparatus. 

MC3447- Open collector, 3-State 

outputs with terminations. 

~-

Data ol_? ,~,J. )"TI Bus O 

All types: 

TA o to 10°c 

Packa ges 

L Sulfix - Case 623 
P Sulfix - Case 649 

Data 

Receiver Drive 
Device lnput Output Voltage 

Number Hysteresis @lol= 48 mA; 
mV Min Volts Max 

MC3447 400 0.5 

•Fast Channel 

---·--------- ----·-------· 

HIGH-CURRENT PARTY-LINE BUS TRANSCEIVERS 

Devices for industrial control and data communication. 

MC26S1 O - lnverting 
MC26S11 - Non-inverting 

Quad transceivers with open·collector drivers and 
PNP-buffered inputs for MOS compatibility. 

Bus A 

Receiver 
Output 

Driver 
lnput A 

Driver 
łnput B 

Receiver 
Output 8 

Gnd 

• lnverter on MC26S11 on!y. 

Vcc 

Bus C 

Rece1ver 
Output C 

Driver 
lnput C 

R~~ceiver 

Output O 

Bus O 

Test 

Vol IDI 

10 IDI 

101101 

1tH IDI 

1tL 101 

fp (O) 

fp(~) 

7-8 

Pac kages 
L Suff1x - Case 620 
P Suff1x - Case 648 

Condition 

1 0L 100 mA 

VoH - 4.5 V 

vcc 0 o v. 
VoH 0 4.5V 

V1H - 2 7 V 

V1L 0 04V 

MC26S1 O 

MC26S11 

Both Types 

lPHL 
(Driver or 
Receiver) 

ns Max 

30 IDI 22 IRI" 

Limits 

O 8 Votts Max 

100 µA Max 

100 µA Max 

30 µA Max 

-0.54 mA Max 

15 ns Max 

19 ns Max 

15 ns Max 



Memory· I n1terface and Control 

NMOS Mernories to TTL Systems 

MUL TIPLEXED 16-PIN RAM CONTROL 
(For 4K, 16K, and 64K Dynamie Memories) 

MC3480- Merno1·y Controller. Used with all three levels 
of RAM. 

The rnernory control ler chip is designed to greatly 
sirnplify the interface logic required to control popular 

16-pin 4K, 161K, or 64K dynamie NMOS RAMs in a 

microprocessor system such as the M6800. The con

troller will generate, on command from the micro

processor, the proper l'lAS and timing signals required to 
successfully trnnsier data between the microprocessor 

and the NMOS memories. The controller, in con-

junction with an oscillator, will also generate the neces

sary signals required to ensure that the dynamie me
mories are refreshed for the retention of data. 

With Schottky TTL technology for high performance, 

and high input impedance for minimum loading of the 

MPU bus, the MC3480 reduces package count, and 

reduces system access/cycle times by 30%. The chip 

enable allows expansion to larger-word capacity. 

S iyriah 

'..iignals 
From 
MPU 

A12 14 

A 13/lS 

Ref Clk ____.,... 

AefGrent~ 

Reff~equest ......._ 

Adclress 
Dec ode 

Refresh 
Lo~iic 

CE ---=------'-! 
MC -------------

Address 
Control 

Log ie 

MPU 
Interface 

And 
Mem ary 
Control 

Log ie 

A/W ----------t~~~~~~_j 

MC t1 t2 t3 t4 t5 

To 
MC3232A 

MC3242A 

Row Endble 

Refresh Enable 

RAn 
RAS°2 
RAS 3 

RAS4 

CAS 
A/W 

Designed to interface directly with MC3232A or 
MC3242A address/multiplexers/refresh counters. 

7-9 

A/W.::~o -
CAS 11 

Gnd 1 2 

TA c O to 70oc 

Packages 

L Suffix - Case 623 

P Suffix - Case 649 

MC 

CE 

Ref Aequest 



MEMORY INTERFACE AND C:ONTROL (continued) 

NMOS Memories to TTL Systems (continued) 

MC3232A - 6-Bit (4K RAM) Addrnss Multiplexer/Refresh Counter 
MC3242A - 7-Bit (16K RAM) Address Multiplexer/Refresh Counter 
MC3482A/B - 8-Bit Address Multiplexer (See Microproc%sor Bus Section) 

MC3232A - Designed for multiplexing 12 address 
lines into 6 for the 16-pin multiplexed 4K RAMs, while 
also containing a 6-bit refresh counter. 

MC3242A - Designed for multiplexing 14 address lines 
into 7 for the 16-pin multiplexed 16K RAMs, while 
also containing a 7-bit refresh counter. 

AS 

A11 

A2 A4 

AB LG A10 

AO F7' A3 

~~ A9 
oo . 9 63 

~@ c;;j 
01 111 5 65 

Gnd @: ____ ~ 1J' CE 

MC3242A 

Both types 

TA= o to 75oc 

Packages 
MC3232A - L Suffix - Case 623 

P Suff1x - Case 649 

MC3242A - L Suff1x - Case 733 
P Suffix - Case 710 

MC3232A 

A11 
A 1 3 <:>---:=========:i---

A5 

12 
Total 

Address 

L1nes 

A6 

AO 

A6 c·,_ __ _,__ __ _,________ _,...-----.... 

14 

I 

I 

I 

Total 1 
Address I 

Lines J 

I 
I 
I 
I 

N" 
Total 

A7 <:>-f--l~=:i:±=====r~ 

Refresh o 
Enitble 

Rawo•---~ 
En a ble 

N· 
Total 

Count [iJ. -~---1:,~Vcc 
Ref En ~ G2] A6 

RowEn[JJ ~A13 
N.c.F4f 2~A5 

A1 ~m_?. :m.4 A12 
AB L_6 i~] A4 

A2[l '.EJA11 

A9 is ·211 A3 

AO~ 3mA10 

A? 10 ~~QG 
00~1 ~ 63 
62 [12 17! 6;;j 

Qi 13 F,61 65 
~ ~ 

Gnd L4__ ·----.2~ CE 

MC3242A 

Q._;tput 6 
I 

N" 

Total 

Output O 

50 k 

MC3232A 

Output 5 

'----~(" 1----0 CE 

7-10 

•N "' 6-B it for MC3232A 

= 7-Bit for MC3242A 



MEMORV IN1rERF,lCE (continued) 

NMOS Memories. to TTL Systems (continued) 

Data and Addiress Linie Drivers (Low Level) (continued) 

TYPICAL APPLICATION 

16K X 8-BIT MEMORY SYSTEM FOR M6800 MPU 

r-
I POR ąi1 R" 

I C•Ystal 
-X1, X2 MPU 

System MPU 
Clock MC6800 V-I(4x MPU 10 ) MC6875 ...!.3--

Ref. Ref. Control Data 

Req. Grant Bus Address Bus Bus 

Mem,ory 

C14Jck 

~} 
' 

'\.. ~'7 
··-~ 

7t:~-A~113) ' 
7 

',)4-C 
Refresh Address ~ Enable Multiplex i.- OE 

f-!!. and 
Data 

Bu ff er 
Refresh 

MC6880 
~ Counter 

Memory Control MC3232A 
MC6889 

Dełay and Timing Aow 
i-- (MC3242A) 

........ t RE 
Circuit 
~ MC3480 En ab le 

L-~ c ' :. 

I 32kHz 
~ 

Freq. - 1oscillator 
AAS1 AA52 AAS3 AAS4 CAS A/W 0(}-05 

(00-06) 

- ~ 

Address 

.l~t~ l 
4Kx8 

Mernor\I MCM4027 
.Cforra'I' tMCM4116) 

ł' 

NOTE 
Number in parenthesis mdicate part 
types or value!; for 16 K x 1 RAMs 

I 

l~? l 
4 K x 8 

r 

I Bus 

,v l ,{,'7 
Data Bus 

4 K x8 4 K x B 

.„ r 

7-11 



MEMORY INTERFACE AND CONTROL (continue._d_:_) -----------------

NMOS Memories to TTL Systems (continued) 
BUS EXTENSION 

(See Microprocessor Bus) 
Data Bus (Bidirectional) Extenders 

MC6880A/MC8T26A - lnverting 
MC6889/MC8T28A - Non-inverting 

Address Bus (Unidirectional) Extenders 
MC6885/MC8T95 - Hex Non-inverting 

MC6886/ MC8T96 - Hex lnverting 

MC6887 /MC8T97 -- Hex Non-inverting 

MC6888/MC8T98 - Hex lnverting 

MC6882A/MC3482A - Octal lnverting 
MC6882B/MC3482B - Octal Non-inverting 

DATA AND ADDRESS LINE DRIVERS 
(Low Level) 

MC3459 - Quad Address Line Driver 

I np ut 

lA 

Outpu! 

A 

Ou1pu1 

B 

Device 
Number 

MMH0026 

MMH0026C 

"@V1-VEE 

VoH @ 
VoltsMin 

Vc - 1.0 

lnput 

10 

lnput 

20 

Output 

O 

I np ut 

lC 

I np ut 

2C 

TA "0 to JQOC 

Packa ges 

L Suffix - Case 632 
P Suff,x - Case 646 

Device VoH @ I OH 
Number Volts Min mA 

Vol @IOL 
VoltsMax mA 

MC3459 2.4 -2.0 0.7 80 

Propagation 
Delay @ CL 

pF 
ns Max 

Features 

26 360 High fan·out capab1lity 

CLOCK AND CHIP ENABLE LINE DRIVERS 
(High Level) 

loH 
mA 

o 4 v· 

MMH0026 l Dual Clock Driver 
MMH0026C J -

(Pm Connect1ons for U or Pl Package) 

TA 
MMH0026 - -55 to l25°c 
MMH0026C - o to 10°c 

Packa ges 

Vol 
Volts Max 

VI:: E + 1 O 

G Suff„ -- Case 601 
L Suff„ - Case 632 
U Sufi" - Case 693 
Pl Suff1x - Case 626 (For 

MMH0026C only) 

@ lol toHL @ CL 
mA ns Max pF 

2 4 V• 12 1000 

7-12 

Feature 

For very high capacitance loads 



MEMORY INrERFACE AND CONTROL (continued) 

Magnetic Memories to TTL Systems 

T 
A 
p 

E 

l 

I 7 

1 .... p.Jt l 

SENSE AMPLIFIERS 

... for Magnetic Tape Memories 

TAPE AMPLIFIER SYSTEM A two-component preamplifier/amplifier combination 
that provides the interface between magnetic tape heads 
and digital logic. Suitable for both open reel and car· 
tridge tape systems. Triple preamp has individually ad· 
justable gain controls. LSI Read Amplifier performs 
peak detection and threshold detection functions, as 
required for NRZl/phase encoded recording formats. 

511/3 
MC3467 

Pre· 
Amphf1er 

Electron1c Gain 
Contr ot 

""'-·> c-
l'-
c> 
/--· 

Filters 

MC3468 

Re ad 
Amplifier 

NRZl/Q 
Code Select 

Channel Select 
(A or B) 

Threshold Amplifier 

lnput A 

Threshold Amplifier 

lnverting lnput 

Threshold Amplifier 

lnput B 

EGC ! Output 

Both types: 

l Output 

TA= O to 70°C 

Packages: 
L Suffix - Case 726 
P Sullix - Case 701 

MC3468 - Read Amplifier 

Vcc 
Threshold Detector 

Output TD 

Threshold 

Level lnput 

ZCD Output 

Gnd 

} 

Differentiation 

Components 

Gain State 

Floppy Discs to TTL Systems 

MC3470 - Designed as a monolithic READ Amplifier 
System for obtaining digital information from floppy 
disk storage. 

TA= o to 1ooc 
Package: 

P Suffix - Case 701 

7-13 

{~ 
o 

Anipl1f1er 

lnputs 

Offset {[~ 
DeLoupling 

[ 4 

Gnn l 5 

{

r6 
011e Sl)Of 1 

~~~·~~~.'""{~J 
Componen;, [<)L_ 

,-3.}A"'"''''e' 
-- Outputs 

10, 

1 ~I A"''° 
Q,tierent•ator 

14J\ lnputs 

". Oiiferent1c1tor '"'} ~ C0rrqJOnt>r1!S 

1~ 

Dc11a 

O<Jtflu! 



MEMORY INTERFACE AND CONTROL (continued) 

Floppy discs to TTL Systems (continued) 

MC3469- A monolithic WR ITE amplifyer system 
for writing digital information on floppy discs. VREF 

IREF 
TA=Oto70°C 

Package: P Suffix - Case 648 
GND 

WRITE 
GATE 

WRITE 
DATA 

R/W2 

R/W1 

IRW 

SELECT 

CORE DRIVER 

MC75325 - TA ~ o to 10°c 

Conta1ns two source switches and two s1nk sw1tches. 
Source and sink selection 1s determined by one of 
two logic inputs, and turn·on is determ1ned by the 
appr-opriate strobe. 

Packages · 
L Suff'X - Case 620 
P Suffix - Case 648 

V sat 
Oev1ce @ lsink or lsource = 600 rnA 

Number VoltsMax 

MC75325 I o 75 

I off 
@ Vcc 2 ° 24 v 

µA Max 

200 

1 PLH 'PLH 
(Source) !Sinki 
ns Max ns Max 

c,o 4~) 

7-14 

3 

4 

5 

6 

8 

Source 
Collector1 

w 

{ 

S1 
Strobes 

S2 

Gnd 

16 

15 

14 

13 

12 

11 

10 

9 

CENTER TAP1 

Vee 

CENTER TAP d 

ERASE (> 

COIL GROUND 

ERASE 1 

Vcc 

HEAD 
SELECT 

Node 

A1nt 



Computer ,and Terminal Interface 

Voltage Mode 

LINE DRIVERS AND RECEIVERS 
for Modem/Terminal Applications 

RS-232C SPECIFICATION 

DRIVER RECEIVERS 

MC 1488 -- Quad, output current lim1ting. 

,---'-'--

VEE ~ re:- li lnpul A 7 

Output A:_ 

lnput 81 ~ 

lnpu• 02 ~µj I 
Ou•pu•B~~y 

Gnd ~1 
L--~-

Al 1 dev1ces: 

TA o to 70°c 

Package 

MC1489 - Quad; 0.25 V input hysteres1s. 
MC1489A - Quad; 1.1 V input hysteresis. 

L Suff1x - Case 632 

tPHL 
VoH Vol tPHL Oevice lnput V1HL lnput V1LH @Rl=390!1 

IVEE = , 9.0 V @ VcciVEE = • 9.0 V 'os @Cl=15pF Number Volts 
Volts Min Volts Max mA ns Max MC1489 1 O to 1.5 

--~· 

6 o ·6 o 6.0 to 12 1 75 MC1489A 1 75 to 2.25 

MCl 488 MTL } Availabl·e MTL Suffix Military Temperatura Range (- 55° C to 125° Cl 
MC1489 MTL 

RS-422/423 SPECIFICATION 
RECEIVERS 

Volts ns Max 
0.75 t() , .25 50 
0.75to1.25 50 

MC3486- Quad; three-state outputs and input hysteresis, 
RS-4221423 

AM26LS32 - Quad; three-state outputs 
and input hysteresis 

lnpuu A { 

, 
Vcc 

lnputs A { 

1 vcc 

} lnputo B 

Bath devices: 

} lnputs B TA = a to + 70°C 
Packages: 

L Suffix - Case 620 Output A 

P Suffix - Case 648 
Output A/C Output B Enable Output B 
Control 

Output B/0 Output C 5 Enable 
Control 

I npuU C { 

6 Output O 

lnputs C { 

Output O 

} lnputs D } lnputs O 
Gnd 

VTH(D) r(<iV 
@ V ICM = ± 7 .o V Vcc 

Volts Max 

±0.2 

llB 
1(01 = ±10 V 
=O to 5.25 V łPHL/tpLH tp(Control) 
mA Max ns Typ ns Typ 

± 3.25 20/25 25 

7-15 



COMPUTER AND TERMINAL INTERFACE (continued) 

LINE DRIVERS and RECEIVERS for MODEM/TERMINAL APPLICATIONS (continued) 

DRIVERS 

MC3487 - Quad; three-state outputs, RS-422 AM26LS31- Quad; three-state outputs, RS-422 

lnput A 

Both devices 

Ch•nnol A { 

2 

Outputs 

lnpul O 

Gndą_ __ _ 
lnput C 

VoH 
Device ~,, loH = -20 mA 

Number Vołts Min 

MC3487 2.5 
AM26LS31 2 5 

•Not guaranteed 

TA ~ O to + 70'C { 2 
Packages Outputs A 

L Suffix - Case 620 
P Suffix - Case 648 

Enable 

Outputs B 
{ 

5 

lnput B 

Gnd 

VoL Voo IDifferential) 
(a IOL = 48 mA (a RL = 100 I! IPLH & IPHL 

Volts Max Volts Min ns Max 

0.5 2 o 20 
0.5 20 

MC3488A (µ,A9636A) - Dual; RS-423/ 232C with adjustable siew rate. 

7-16 

TA = O to + 70'C 
Packages P1 Suffix - Case 626 

U Suffix - Case 693 

Vcc 

lnput D 

lnput C 



COMPUTER AND TERMINAL INTERFACE (continued) 

RSaaa (PN 1360) BUS DRIVERS AND RECEIVERS 

• SN75172 

INPUT A C1 16 Vcc INPUT A 

[c 2 
15 INPUT O CHANNEL A [ 

A OUTPllTS 
3 14 

] D OUTPUTS 

OUTPUTS 

ENABLE 13 A/B CONTROL 

12 EN ABLE CHANNEL B [ 
B OUTPUTS 

11 

] C OUTPUTS 

OUTPUTS 

INPUT B 10 INPUT B 

GllD INPUTC GND 

• SN75173 

[c 1 
16 Vcc 

INPUTS A [ INPUTS A 

] INPUTS B 
OUTPUT A OUTPUT A 

ENABLE OUTPUT B OUTPUTA C 
CONTROL 

OUTPUT C ENAiill OUTPUT C 

11 OUTPUT D 
INPUTS C• [ INPUTS C 

] INPUTS ll 
Gtm GND 

RSaaa (PN 1360) BUS TRANSCEIVERS 

y 

RE 

DE 

Dl 

• SN75171i 
JG Ol~ P PACKAGE 

(TOP VIEW) 

eto be introducud 

Vcc 

:J BUS 

GND 

Vcc 

T 

GND 

• SN75177 
JG OR P PACKAGE 

(TOP VIEW) 

:J BUS IN 

""1:--.:'....l l : ] BUS OUT 

7-17 

• SN75174 

16 Vcc 

15 INPUT D 

14 ] CHANNEL D 

13 OUTPUTS 

12 C/D CONTROL 

11 l CHANNEL C 

10 OUTPUTS 

INPUT C 

• SN75175 

Vcc 

T 

GND 

16 Vcc 

15 

] INPUTS B 
14 

13 OUTPUT B 

12 OUTPUT B/D 
CONTROL 

11 OUTPUT D 

10 

] INPUTS D 

•SN 75178 

JG OR P PACKAGE 
(TOP VIEW) 

:J BUS IN 

IA __ ;!.r, : ] BUS OUT 



COMPUTER AND TERMINA.L INTERFACE (continued) 

Line Drivers and Receivers for Modem/Terminal Applications (continued) 

Differentia! Current Mode 

DRIVERS 

MC75S 11 O - Dual; industry standard. 

lnput 

1A 18 1C 2C 2A 28 Gnd 
Log1c lnh1b1t Log•c 
lnputs lnputs lnputs 

TA= o to 10°c 

Packages: 
L Suff1x - Case 632 
P Suffix - Case 646 

RECEIVERS 

MC75107 -- Dual; active pul lup output. 
MC75108 - Dual; open col lector output. 

lnputs Oulput Strobe 
Vcc VEE._ 2B NC 2Y 2G 

BRĘLĘlG~ 
I ·~u-J J 

lnputs NC Outpu1 Strobe Strol>e 

1A 1 B 1 Y 1G 

MC3453 - Quad; common inhibit input; current sink 
approximately 12 mA. 

MC3450 - Quad; active pull up outputs; common three
state enable. 

y 

Output A 

z 

Output C 
y 

Vcc 

lnput B 

y 

Output B 

Output O 

Jo 

y 
lnput O 

VEE 

BOTH DRIVEl~S 

Io (on) •o (off) 
mA Min µA M11x 

6.5 100 

łPHL 
nsMax 

15 

MC3452 - Quad; open col lector outputs. 

All three dev1ces 
TA= o to 10°c 

Packages 
L Suff•x - Case 620 
P Su ff1 x - Case 648 

lnput VTH 
mV Max 

:t 25 

7-18 

ALL RECEIVERS 

l1H l1L 
@V10 = 0.5 V @V10• -2.0 V 

µA Max µA Max 
75 -10 

IPLH 
nsMax 

25 



Driver Arrays 

ULN2068*- Cluad 1.5 A, VcE 50 V Max 

c 

B 

Vs 
Gnd 

Gnd 

B 

c 
K 

• Other members of S111ries available. Contact Motorola Sales Office. 

ULN2074- O.uad 1.'5 A, VcE = 50 V Max 

To be introduced 

c c 

B B 

SUB SUB 

SUB SUB 

B B 

c c 

MC1411 Series/UILN2001 Seri es 

Seven Darlington transistors with output clamp diodes. 

B 

Application lnput Element 

General Purpose Basic 

I 

* I 
I 
I 

_J_ 

I 

* I 
I 

.L 
SUB 

MC1411/ULN2001 
MC1412tULN2002 l 
Device Number 

14-25 V PMOS Zener and Series 10.5 kU 

"MC1413/ULN2003 
"MC1416/ULN2004 

5 V CMOS or TTL 
8-18VMOS 

resistor 

Series 2. 7 kO resistor 
Series 1O.5 kD resistor 

• Extended tempt:!rature range with CP Suffix {TA = -40° C to 85 ° C) 
and MTL Sutfix <TA= -55°Cto 125°Q available. 

L._. 
7-19 

Vs 

= 

Both devices: 

TA = O to + 70°C 
Package: 

B Sutfix - Case 648C 

350 

7.2 k 

3.0 k 

All Types: 
VMax = 50 V 
IMax = 500 mA 

TA= O to +B5°C 

Packages: 
L Sutfix - Case 620 
P Sutfix - Case 648 

c 



PERIPHERAL INTERFACE (continued) 

Driver Arrays (continued) 

ULN2803*- Octal Darlington array 

MC1417 high voltage, high current 8 Darlington trans1stor 

arrays 

The e1ght NPN Darlington connected trans1stors 1n these 

arrays are 1ntended for use as an interface between NMOS 

output and driv1ng łamps, relays ot printer hammers 

Each driver has an output stage capable of sourcing 250mA 

T,., =- Oto85°C 

Packages 

P Suff1x - Case 701 

~-1111-----0 Com 

I 
I 

* I 
I 
I 

le ~ 500 mA 
VcE - 50 V Max 
TA 0 O to + 70"C 
Package: 

_ _J A Suffix - Case 726 

* Other members of series available. Contact Motorola Sales Office 

Dual Driver 

for relays, lamps, and other peripherals requiring 
more power than generally available from logic gates. 

MC1472 

7-20 

TA ~ O to + 70'"C 
Packagcs: 

Pl Suffix - Case 626 

U Suffix - Case 693 

V(BRICER ~ 70 V 



~umeric Diisplay Interface 
... for mating multiplexed LED or gas discharge numeric displays to MOS or TTL legie systems. 

LED Drivers for Common-Cathode Displays 

MC 754Sl1 -- Quad segment driver 

~ 
lnput 4 

Em1tter 4 Both Devices: 

Collector 4 
TA= o w 7o0 c 

Gnd Packages 
V55 

l Sufflx - Case 632 

~ 
Collector 3 P Suffox - Case 646 

11 
Oevice @V1=10V Vol 

Number mA Mu Volts Max 
MC75491 3.3 12 
MC75492 3.3 1.2 

MC3491 I - Eight ,;egment cathode drivers woth 
MC3492 prowammable current. 

Programm1ng 
Current 

lnput 1 

lnput 2 

lnput 3 

Output 1 

Output 2 

Output 3 

Output 4 
All Dev1ces 

@ 

lnput 4 Output 5 TA= o to 70°C 

lnput 5 Output 6 

lnput 6 Output 7 

lnput 7 

lnput 8 SuMtrate (Gnd) 

lol 
mA 

250 

50 

MC75492- Hex digit driver 

Output 3 

Vss 
Volts Max 

10 

10 

MC3490 - High Level 
MC3494 - Low Level 
Seven dig1t anode drivers 

Output 
B 

Output 
c 

Output 

o 
Output 

E 
Output 

F 

OutPut 
G 

VEE 

!nput 1 

Output 6 

lnput 6 

V55 

lnput 5 

lnput 

A 

lnput 

B 

lnput 

c 
lnput 

o 
lnput 

E 

lnput 

G 

Package: P Sufflx - Case 701 • lnverter on MC3494 only 
Package: P Suffix - Case 948 

Device 
Number 

MC3491 

MC34~)2 

~cdown 

ON Curreffl Vo ltage 
mA Max Volt sMin 

1 85 c 'o 
5 25 E .o 

Quipu! Ilrea 

'--~---.I.~~--~ 

Current Output Voltage 
Dev1ation Compliance 

(All 8 Outputsl Range 
%Max Volts 

10 ~ O to 50 
10 5 O to 50 --

7-21 

~ 

Break down lnput Voltage lnput Voltage lnput 
Device Voltage IOFF·Statel I ON-State I Current 

Number VoltsMin Volts Volts µA Max 

MC3490 48 5 O Min 2 O Max 450 
MC3494 48 2 O Max 5 O Min 350 



Precision Circuits - Data Conversion 
Low-cost building blocks for construction of D-A/ 

A-D systems. lnvolves use of aclvanced technologies 
such as ion implantation, laser trimming and CMOS 

processing where necessary to achieve the required 
functional capability, operating accuracy and production 
repeatability. 

O-A Converters - General Purpose 

~~t-n 
81 82 83 84 85 86 87 88 89 810 

Multiplying D-A converters designed to supply an 
output current that is a I inear product of an analog input 
reference voltage and a digital input word. Devices for 
6-, 8- and 1 O-bit digital word inputs are available. 

Range 

Control 
o- -

V ref(-) 

Current Switches 

Ladder Terminators 
and 

Trimming Networks 

R 2R Ladder 

Reference 
Current 
Ampł1fier 

---.---
I 

6 
VEE Compen. 

Bias Vcc 
Circu1try 

o 
Gnd 

Po 
@VEE = 

De vice Error -5 V tsettling 
Number %Max mW Max ns Typ 

6-Sit 

MC1506' 
o o. 78 120 150 

MC1406 

8 Bit 

DAC-08A* - 0.1 

DAC08* - O. 19 

DAC-08H -0.1 48 85 

DAS-08E -0.19 

DAC-08C - o 39 

MC1508L8' 

MC1408L8 
• 0.19 

MC1408L 7 • 0.39 170 300 

MC1408L6 'o. 78 
MC3408 05 

10 Bit 

MC3510' 
·o.osi 

MC3410 220 250 

MC3410C • 0.1 I 
*TA = - 55 to + 125°C, · Dotted terminals available 

on 6- and 8-bit units onlv. Devices without asterisk: TA O to + 70cC. 

O-A Converters - High Speed 

MC 10318L/L9- A high speed 8-bit D-A converter capable of data con
version rates in excess of 25 MHz. lt is intended for applications in higt, 
speed instrumentation and communication equipment, display process
ing, storage oscilloscopes, radar processing, and TV broadcast systems. 
The inputs are compatible with MECL 10,000 series logic, while the com
plementary current outputs have 51 mA full scale capability. 8-bit accurate 
( ± 1/2 LSB) and monotonie over the full temperature range, the outputs 
typically settle in less than 15 ns. 

Device 
Number 

MC10318L 

MC10318L9 

TA = O to + 70°C 
Packages: 

L Siuffix - Case 6201690 

Error Po 
@IEE = -5.2V 

%Max mW Max 

±0.19 678 

±0.10 678 

ISettling 
ns Typ 

16 

16 

7-22 

LSB 

83 

IQ 
(u Vref = 

zv 
mA Suffix Case 

1.9 to 2.1 L 632 

1 984 to o 620 
2 ooo 
1 940 P. O 620. 

to 648 

2 040 

L 620 

1.9 to 2.1 L. p 620,648 

L 620 

L 690 

38to4.2 

L. p 690, 648 

Gnd 

1out 

I out 

NC 

V ret+ 

Camp 

V ref-

VEE 

IFS & IFS 
@ Vref = 10.56 V 

mA Typ 

51 

61 



PRECISION CIRCUl1" - DATA CONVERSION (continued) 

12-BIT D/J~ CONVERTERS 

MC3412/llllC351~~- A monolithic 12-bit D-A converter with a 
precision 10 volt bandgap reference. High stability, laser trimmed 
thin-film ladder, reference, bipolar offset and span resistors are 
utilized. This devicn is pin compatible with the AD563 and AD565 
products. 

MC3412: T11 
MC3512: Tt, 

0°C to + 70°C 
- 55°C to + 125'C 

Packages: 
L Suttix - Case 623 
P Suttix - Case 649 

Unipolar FS 
Output Current 

NC 
CMOS/TTL 

Threshold 
Vcc 

Ref Out 

Ana Com 

Ref In 

VEE 
Bipolar 
Offset 

DAC Out 

10 V Span 

20 V Span 
Oig Com 

(Gnd) 

Po 

Bit 1 {MSB) 

Bit 2 

Bit 3 

Bit 4 

Bit 5 

Bit6 

Bit 7 

Bit 8 

Bit 9 

Bit 10 

Bit 11 

Bit 12 (LSS) 

Accuracy tsettllng mA Vcc = 1s v, Vee = -15V 
% ns Max Min/Max 

,0.012 400 -1.61-2.4 

AD562 

• True 12-·Bit Linearity: ± 1 /2 LSB Max 

• Fast Settling Time: ± 1I2 LSB in 200 ns Typ 

• Fully Monotonie Over Temperature Range 

• Low Gain Drift: 3 ppm/ ° C Max 

• True Binary Coded lnputs 

• Selec:table Digital Thresholds 

• lntemal Span Resistors for Generating Output Voltage 

• Low Power Consumption: 21 O mW 

C>RDERING INFORMATION 

·emperature Range Accuracy 
2s•c 

0°Cto +70°C ± 1 /2 LSB 

-25°Cto +85°C ±1/2 LSB 

-55°C to+ 125°C ± 1 /4 LSB 

Devic:e f 
AD562KD 

AD562AD 

AD562SD -

A0563 

e True 1 2·Bit Linearity: ± 1 I 2 LSB Max 
e Fast Settling Time: ± 1 I 2 LSB in 200 ns Typ 
e Fully Monotonie Over Temperatura Range 
e High-Stability Bandgap Voltage Reference On Chip 
e True Binary Coded lnputs 
e Selec:table Digital Thresholds 
e lntemal Span Resistors for Generating Output Voltage 
e Low Power C:onsumption: 21 O mW 
e Low Cost Monolithic Design 

Device 

AD563J[ 

AD56:3KC 

AD5635[ 

AD563T[ 

) 

) 

) 

) 

ORDERING INFORMATION 

Temperatura Accuracy 
Range 25°C 

0°Cto+70°C ±112 LSB 

0°C to -!;70°C ± 1 /4 LSB 

-!55°C to+ 125°C ± 1 /4 LSB 

-!55°Cto +125°C ± 1 /4 LSB 

GainTC 
"(ppmof 
FS/ °CI 

30 

20 

30 

10 

7-23 

mW Max 

330 

PIN CONNECTIONS 

o 
Vcc 1 24 1r>.1SBJ 

CMOS/TTL• n s,1 2 

Lo In" 22 

Sum Junct· 21 811 4 

Hi In" 811 s 

VEE 19 9,1 G 

"'" '" 
811 7 

A out Bit B 

OAC Dllt 16 
9,, 9 

10 V $pan 10 9,1 10 

20 V Span B•t 11 

God 12 13 B<t 12 (LSB) 

Pin 2 = CMOS/TIL Threshold 
Pin 3 = VRef Lo In 
Pin 4 = Amp Summing Junction 
Pin 5 = VRef Hi In 
Pin 7 = Bipolar Offset Rin 
Pin 8 = Bipolar Offset Rout 

PIN CONNECTIONS 

o 
Vcc 1 

CMOS/TTL• 8•1 2 

Lo In" " 
20 

VEE 19 Bot G 

"'" 18 8.t 7 

Raut• 81! 8 

OAC Out 16 s,r 9 

10 V Span 15 B<t 10 

20 V Span 
14 

1ri..1ssl 

God 13 B•! 12 ILSB) 



PRECISION CIRCUITS- DATA CONVERSION (continued) 

D-A Converters - MPU Buis Compatible 

MC6890/ MC6890A- A sel'f-contained, bus-compatible, 8-bit 
D-A converter system capable of interfacing directly with 8-bit 
microprocessors. 
This converter contains master•slave registers to prevent trans
parency to data transitions during active enable. Other features 
include a 2.5 V precision bandgap reference, high stability, laser
trimmed, thin-film resistors for both reference input and output 
span and bipolar offset control. 

MC6890: TA 0°C to + 70°C 
MC6890A: TA - - 55"C to + 125°C 

Packa ges: 
L Suffix - Case 732 
P Suffix - Case 738 

Relative 
Accura1:y 

% 

:!:O.rn 

tsettling 
ns Typ 

200 

Data Setup Time Data Hold 
ns Min Time 

ns Min 

40 

Po 
Vcc = 4.5 V, VEE = -4.5 V 

mW Max 

158 



PRECISION CIRCUITS- l[)ATA CONVERSION (continued) 

A-D Subsystems; 

2-Chip A-D Converter System Functional Diagram 
·-----

''"'.:::'-· '.f~x:s · -- ·~·J. 1'. 1~ 
:1;1--~j.. ;;-:-+--1, L", """'" .;·:,·:::. 

c./o~,a~on ~ ------1r_J -= o,q 1 1a 1 

nutput 

MC1505/1405 -A-D Converter MC14435 - Digital Logic 

These devices are relatively complex 
subsystems. The bipolar. dual-ramp A-D 
converter has up to 4-1 /2-digit conversion 
capability. The CMOS logic subsystem 
specifically adapts the A·D converter to a 
3-1 /2-digit DVM function. 

MC14435EFUEVL • -TA -55 to + 125°C - Case 620 
MC1505L- TA = -55to+125°C - Case 620 
MC1405L - TA = O to + 70°C - Case 620 

MC14435FUVL* -TA -40 to + 85°C - Case 620 
MC14435FPNP* -TA - 40 to + 85°C - Case 648 

Temperatura IQL IQL 
Coefficient lee 

• of Reference @Vee = 5.0 v 
Pc(quiescent) @Voo= 5.o v @v00 = 5.ov 

@Voo= 5.o v (Oigit Selects) (BeO Outputs) 
%/Oe mA Max mW Max mA Min mA Min 

:l5 0.005 12 1. 75 1.6 1.6 

•MC14435EFL/FL/FPo Voo= 3.0to 18 Vdc 

MC14435EVL/VL/VPo Voo= 3.0 to 6.0 Vdc 

A-D Converters ·-High Speed 

MC10317L -· A high speed 7-bit parallel flash A-D converter 
capable of conversion rates in excess of 20 MHz. Eight bits of 
accuracy and an overrange bit permits paralleling of two devices 
to provide a cost effective 8-bit conversion. Applications include 
TV broadcast systems, radar encoding, high-speed instrumenta
tion and tomography. 

The outputs are compatible with MECL 10,000 series legie. 

TA = 0°C to + 70'C 
Package: 

L Suffix - Case 716 

Accuracy lnput Voltage 
% Range Vołts 

~0.19 ~2.0 

Voltage 
Reference Conversion 

Volts Rate MHz 

1.0 to 2.0 20 

7-25 

Po 
mW Features 

1000 Binary or 2's 
Complement 
Output-Coding 

IQL 
@v00 = 5.o v 
(All Outputs) 

mA Min 

-0.2 

Vcc 

D Gnd 

DO 

Dl 

D2 

D3 

D4 

D5 

D6 

Ovr 

Dvr 

A Gnd 



PRECISION CIRCUITS- DATA CONVERSION (continued) 

A-D Converters - MPU Bus Compatlble 

MC6891 /MC6891A - A fully integrated single supply 8-bit A-D 
converter capable of interfacing directly with all popular 8-bit 
microprocessors without extemal output buffers. The device has 
a precision 2.5 volt reference and features four analog input volt
age ranges, one of which is bipolar. Logic inputs R/W, CS and AO 
provide: chip address, start cif conversion, status check, READ 
data and maskable/unmaskable interrupts control. 

MC6891: TA = 0°C to + 70°C 
MC6891A: TA= -55°C to +125°C 

Packages: 
L Suffix - Case 732 
P Suffix - Case 738 

D1 

Analog 
Common 

Usabłe Bus 
Accuracy Conversion Time Analog lnput Speed 

% ns Typ Volts MHz 
O to 2. 5, O to 5 O, 

±0.19 20 O to 10, •· 5 O 20 

7-26 

D4 

D5 

D6 

D7 

Gnd 

RW 

AO 

V ref 

Po 
vcc = s.o v 

mW Typ 

100 



Voltage Refer,ences 
---------------------------------------i 

Preclsion Lo1111-Voltage 
References 

MC1400/MC11500 
MC140<1/MC11504 

NCE~·~Nc vin 2 ]Ne 

VTEMP 3 jf 'JVout 

Gnd 4 ~ TRIM 

A family of precision low-voltage bandgap voltage 

reference, these devices are designed for appl ications 

requiring low temperature drift. 

MC1403/MC1503 

V;nm•NC 
Vout 2 7 NC 

Gnd 3 6 NC 

NC 4 5 NC 

Packages: 
U Su ffix - Case 693 

Low Temperature Drift, Low Voltage Reference 

V out 
Volts 
Typ 

2.5 ± 5.0 mV 

~-----------

<'..5 ± 25 mV 

~·.O ± 10 mV 

~1.0 ± 50 mV 

6 25 ± 10 mV 

6 25 ± 60 mV 

'IO ± 20 mV 

-------

10 ± 100 mV 

-------

o 
m 
M 

± 

± 

± 

A 
ax 

10 

o 

10 

o 

10 

o 

10 

o 

C.Vouti.H 
ppm1°c 

Max 
25 
10 
40 
10 
40 
25 
55 
25 
25 
10 
40 
10 
40 
25 
55 
25 
25 
10 
40 
10 
40 
25 
55 

--~ __ 25 
25 
10 
40 
10 
40 
25 
55 
25 

Notes· IVout + 1.0 VI ·- V;n • 40 V 
4.5V••V;n· 15V15V·. V;n• 40V 

3 IVout + :>.5 VI • V;n · 40 V 
10 mA• IL• 1 10 mA 

O mA<' 11. • 10 mA 

Device Regline Reg1oad TA 
Number mV Max mV Max ·c 

MC1400U2 
MC1400AU2 3.0 10 o to + 70 
MC1500U2 

MC1500AU2 Note 1 Note 4 - 55 to + 125 
MC1403 

MC1403A 3.0 4.5 10 O to + 70 
MC1503 

MC1503A Note 2 Note 5 -- 55 to + 125 
MC1400U5 

MC1400AU5 4.0 20 o to + 70 
MC1500U5 

MC1500AU5 Note 1 Note 4 - 55 to + 125 
MC1404U5 

MC1404AU5 6.0 10 o to + 70 
MC1504U5 

MC1504AU5 Note 3 Note 5 55 to + 125 
MC1400U6 

MC1400AU6 4.0 20 O to + 70 
MC1500U6 

MC1500AU6 Note 1 Note 4 55 to ~ 125 
MC1404U6 

MC1404AU6 6.0 10 O to + 70 
MC1504U6 

MC1504AU6 i---~ote 3 Note 5 55 to + 125 
MC1400U1 O 

MC1400AU10 4.0 20 o to + 70 
MC1500U10 

MC1500AU10 -~-_Note 1 Note __ 4___ r~-t~. 
MC1404U10 

MC1404AU10 6.0 10 o to + 70 
MC1504U10 

MC1504AU10 Note 3 Note 5 - 55 to + 125 
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Voltage Comparators 

General Purpose Comparators 

... for detecting the polarity relationship between two 
analog levels and giving a corresponding TTL output. 

MC1711 -TA=-55to125°C 
MC1711C -TA=Oto70°c 

MC1710 -TA=-55to125°c 
MC1710C -TA= o to 10°c 
S111gle comparators Dual comparators with strobes and wire·O Red 

outputs 

N C 

Gnd 

Non lnv 

lnput 

N C 

N C 

N C 

Packages: 
G Suff1x -·Case 601 IMC17101 
G Suff1x - Case 603 IMCl 711) 
L Sulli x -· Case 632 

NC 

lnputs1 

NC 

Strobe 

Gnd 

P Suff1x - Case 646 (for V EE I nv 
Vcc Vcc 

I nput 

NC N C 

Output 

'Connected to pin 6 via the substratn on 
some plastic units. 

MC1514 -TA= -55 to 125°C 
MC1414 - TA= o to 10°c 
Dual comparators with strobes. 

Packages: 
L Sufft x - Case 632 
P Suff1x - Case 646 IMC1414 only) 

MCl 710C, MCl 711 C only) 

Output 
I npLttS 2 

(Pin Connect1ons 

for Lor P Package) 

De vice 
Number 

MC1710C 

MC1710 

MC1711C 

MC1711 

MC1514 

MC1414 

7-28 

Strobe 2 

NC" NC 

• Connected to pin 4 via the substrate on 

some płastic units. 

V10 118 AvoL 
mV Max µA Max V/V Min 

5.0 25 1000 
2.0 20 1250 

5.0 100 700 

3.5 75 700 

2.0 20 1250 
5.0 25 1000 



VOL TAGE COMIPARJ~TORS (continued) 
~~~_:___~~-~--'-~~~~~~~~~~-~~~~~~~~-

Precision Comparators 

. featuring low input loading, high voltage gain, and a 
choice of either dual or single positive power supply 
operation. 

LM111 - TA= -55 to 125°c 
LM211-TA=-25to85°C 
LM311 - TA = o to :10°c 
Single comparators; high gain, high input 1mped
ance; strobe and balance inputs provided. 

De vice 
Number 

~ 

LM111 

LM211 

LM311 -

Dual Comparators 
LM 193 series 

. . Low power low offset voltage 
Dual Comparators 

GliD 

OlJTPUTA Vcc 

INPUTS A [ 

OUTPUT B 

GND 
] INPUTS B 

V10 
mVMa:ll 

3.0 
3.0 
7 .5 

110 
nAMa)( 

100 
100 
250 

7-29 

Gnd ; B ~ ~~t~ut 
1 
nputs 3 €1 Batance/Strobe 

VE E 4 ei Ba lance 

(Pin Connect1ons for J-8 or N Package) 
Packages: 

H Suf.fix - Case 601 

J-8 Suffix - Case 693 
J Suffix - Case 632 

N Suffix - Case 626 ILM311 only) 

Vol 
@lol= 50 mA 

Volts Max 

1.5 
1.5 
1.5 

LM193-TA -55 to+ 125°C 
LM293-TA -25 to+ 85°C 
LM393-TA Oto+70°C 
LM2903-TA = -40 to+ 85°C 

(or Metal package case 601) 

H suffix - case 601 
LM193 * 
LM293 * 
LM393 * 

N suffix-case 626 
LM393 * 
LM2903 

* Lower input 
offset voltage 
available 
with A suffix 



VOL TAGE COMPARATORS (continued) 

Quad Comparators ... tor applications requiring multiple comparators. 

MC3430 } 
MC

3431 
- High-speed quad comparators with three-

state Enable common to all four dev1ces; 
±5 volt supply; TA= O to 70°C. 

- Quad comparators w1th open collector MC3432 } . 

MC
3433 outputs, common strobe input; ±5 volt 

lnputs 

A 

supply; TA= o to 10°c. 

Packages: 
L Suffix - Case 620 
P Suffix - Case 648 

Vcc 

lnputs 

B 

Ou1put C 

Packages._ 

LM 139 }-TA=-55to1250C 
LM139A 

MC3302 l 
LM2901 _ T = -40 to 850C 
LM239 A 

LM239A 

LM339 } 
LM339A 

- TA = O to ]QOC 

Single supply voltage comparators. 

o.~tput 4 

God 

lriput 4 

:rpu! 4 

J Sullix - Case 632 

I npu15 

c 

Device V1s 
Number mV Max 

MC3430 • 6.0 

MC3431 • 10 

~32 ;6 O 

33 • 10 

llB 
µA Max 

20 
20 
20 
20 

Output O 

lnputs 

o 

łPHl 
ns Max 

45 
45 
50 

~ 

N Suffix - Case 646 (For 

--·-

Device 
Number 

MC3302 
LM 2901 

LM139 

LM139A 

LM239 

LM239A 
LM339 
LM339A 

all devices except 
lM139, lM139AI 

V10 118 
@ 2soc @25oc 
mV Max nA Max 

20 1000 
7.0 250 
5 o 100 
2.0 100 
50 250 
2.0 250 
5.0 250 
2.0 250 

7-30 

Vol 
@lol =2.0 mA* 

lsink @lol= 3.0 mA** 
@Vol= 500 mV @lol =4.0 mA 

mA Min mV Max 

400" 
GO 400'. 

6.0 500 
6.0 500 
6.0 500 
6.0 500 
6.0 500 
6.0 500 



Chapter8 

Bipolar high-performance LSI improves system integra
tion level and density. 

This higher level of component technology serves to 
improve cost, inc:rease reliability, and allows system intro
ductions containing a h1gher level of hardware technology 
than otherwise a.chievable. 

LSI 
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MECL 10,000 Mac1rocell Array Family 

The Macrocell Array Apprc1ach Toward 
High-Speed VLSI Digital S~fstems 

The Macrocell Array Concept combines a pre-diffused 
array of components with computer-aided design tech
niques to alfer system designers a rapid, cost-effective 
means for implementing sem i-eustom, high-speed digital 
logic systems with VLSI circuitry. 

Compared with equivalent systems developed with dis
crete logic (separately packed SSl/MSI logic funct1ons) 
the high packing density of the Macrocell array chip offers 
up to 50-to-1 reduction in system component count, with 
a power dissipation improvement (rnduction) of as much 
as 5 to 1. 

Compared with the conventional approach to eustom 
LSI circuits, the Macrocell approach offers a tremendous 
reduction in delivery time. With a stoc:kpile of fully diffused 
wafers, turnarou nd time (from the time the eustom er gives 
the go-ahead signal for generating the metal mask until he 
receives finished parts) is an anticipated 13 weeks. 

MECL Macrocell Array family mernbers presently con
sist of the MCA 1200 ECL (68 pin) array and the MCA600 
ECL (28, 40 and 68 pin) array. MCA1200 ECL mounted in 68-Lead Chip Carrier 

The following TTL compatible Macrocell Arrays are also 
available: MCA 1200 ECL 

MCA 600ECL 
MCA 2500 ECL * 
MCA 500ALS 
MCA 1800 ALS* 

• soon to be introduced 

Macrocell Array Comparlson Chart 

PARAM ETER MCA 1200 ECL 

1. MAXIMUM 1192 
EQUIVALENT 
GATES 

2. MAJOR 48 
MACROCELLS 

3. INTERFACE/INPUT 32 
MACROCELLS 

4. OUTPUT 26 
MACROCELLS 

5. MAXIMUM GATE 1.2 nS 
DELAY 

6. POWER 4 WATTS 
DISSIPATION 

7. PACKAGE 68 LEADLESS 

8. TEMPERATURE 0-70 °C 
RANGE 

9. I/O INTERFACE MECL 10,000 

1 O. DESIGN INTERFACE CAD 

8-2 

MCA600ECL MCA500ALS 

652 533 

24 24 

25 26 

18 24 

1.2 nS 4.0nS 

2.5 WATTS 1.1 WATTS 

28,40 OIL 28,40 OIL 
68 LEADLESS 68 LEADLESS 

0-70 °C 0-70 °C 

MECL 10,000 ALSTTL 

CAD CAD 



M10900 Fam1ily 

The M10900 family is a series of very high performance bi polar LSI products designed off the MECL Macrocell Array 
offering. While the Macrocell Array is normally u sed for eustom circuits which require option development time and costs, 
the M10900 family is a standard product ordered like any other MECL 10,000 circuit. 

MC10900Z - 8-13it ł\LU with Parity 

MC10901Z - 8" 8 E3it Expandable Multiplier 

MC10902Z - 8-13it ElCD/Binary ALU 

MC10904Z - Micro-·Code Sequencer 

MC10905Z - Error Detect and Correct 

MECL LSI MC10800 Series (0°C to +75°C) 

Bit Slice Seri1~s 

The M10800 (ECL) Family 
Device Type Offering the fastest cycle limes of any available bit

slice processor family, the M10800 series of ECL 4-bit 
processor functions permit the design of high-speed 
computer systems. 

Function Case 
0°__!<> +75°_(;_ _____ -

The core of any M10800-based system is the Arith
metic and Log ie Unit (Al_U). lt operates at system-clock 
frequencies of 10 to -15 tv Hz, which represent cyc le limes 
of 60 to 1 OO ns. System word si ze starts at the ALU width 
of 4 bits, but can IJe expanded to n x 4 bits by cascading 
ALU sections. To support the ALU, Motorola has devel
oped several ECL circu Is thai take care of most of the 
housekeeping without restricting the processor design. 

lntended to acldress the instructions stored in the 
microprogram rnemory, the MC10801 Microprogram 
Controller provides a 4-bit address thai can be expanded 
to any size by cascading controllers. A memory interface 
unit, the MC10803, alsc has a cascadable 4-bit output 
bus, but il conn•3cts te the address bus of the main 
memory and supplies all the read and write addresses. 

Acting as a register file, stack or I/O buffer, the 
MC10806 dual-port mernory provides 32 words x 9 bits 
of ternporary storage and can be accessed through either 
of its ports. For hi9h-speed mathematical operations, the 
MC18808 Multibit Sl1ifter can handle up to 16 bits and, 
under software control, can do left-shift, right-shift or 
rota te operations. Add1tional MC10808s can be cas
caded for larger word lengths. 

Other support circuits include the MC10804 and 
MC10805 Bidirectional Bus Translators (ECL-to-TTL 
and Jice-versa) and all of the MECL 1 O.OOO series of 
log ie circuits. 

4-Bit ALU Sl1ce 

Microprogram Control 
Function 

Memory Interface Function 

4-Bit MECL-TTL 
B1directional Translator 

5-Bit MECL-TTL 
Bidirectional Translator 

32 x 9-Bit Dual Access Stack 

5-Bit Transceiver 

16-B'it Programmable Shifter 
Function 

Address and Data Interface 
Unit (A & IU) 

'To be 1ntroduced 

MC10800 

MC10801 

MC10803 

MC10804 

MC10805 

MC10806 

MC10807 

MC10808 

MC10809 
-------- ---

I_ SUFFIX 
crnA \.11C PACKAGE 

CASE 620 

L SUFFIX 
CERAMIC PACKAGE 

CASE725 

L SUFFIX 
CERAMIC PACKAGE 

CASE 732 

8-3 

725 

725 

725 

620 

732 

725 

620 

725 

----



LSI 
Integrated Circuits 

TILLSI 

Designers can now implement highly complex sys
tems with only a few basie off-the-shelf LSI compo
nents. Benefits include lower system costs, off-the
shelf availability, improved reliability, lower system 
power drain, fewer parts to assemble and inspect, and 
more compact system architecture. 

L SUFFIX L SUFFIX 
CERAMIC PACKAGE CERAMIC PACKAGE 

CASE 623 CASE 632 

Device Function1 Case 

MC8500 CRCC Generator 
623,649 

MC8501 Error Pattern Register 620,648 

MC8502 LRCC/Data Register 623,649 

MC8503 Universal Polynomial GenE1rator ( 16-bit) 632,646 

MC8504 
Universal Presettable Polynomial Generator 

620,648 
14-Bit, Cascadable) 

MC8506 Polynomial Generator (16-Bit) 620,648 

MC8507 Priority lnterrupt 
623,649 

MC6828 Controller 

MC8520 Deskew/Queue Register 623 

MC8500 Series (O to + 75°CJ 

P SUFFIX 
PLASTIC PACKAGE 

CASE 646 

• ' 

24 ' 
\ ' 

P SUFFIX P SUFFIX 
PLASTIC PACKAGE PLASTIC PACKAGE 

CASE 649 CASE 648 

Applications 

Magnetic tape drive controllers using NRZI or GCR record-
ings, 7 or 9 channels. 

Cassette, floppy disc, data communications 

High-speed disc controllers, digital filtering 

Floppy disc, SDLC terminals 

PIC in used to add prioritized responses to inputs to 
microprocessor systems 

Magnetic tape drive controllers, phase encoded 



Chapter9 

Motorola has developed a very broad line of bipolar 
memories for vi1iually any digital system applications. New 
processes are continually being perfected resulting in 
lar9er and taster rnernories. For late releases, additional 
technical information. or pricing, contact your authorized 
Motorola distributor or sales office. 

Bipolar Memories 

Table of Contents 

Random-Access Memories (RAMs) 
ECL RAMs 
TIL RAMs ........................ . 

Programmable Read-Only Memories 
(PROMs) 
ECL PROMs. 
TIL PROMs 

Page 
9-2 
9-2 
9-2 

9-2 
9-2 
9-2 



Bipolar Memories 

RA Ms 

~rganization C Part Number 

ECL RAMs 

8x2 MCM10143 

256 X 1 MCM10144 

16 X 4 MCM10145 

1024x 1 MCM10146 

1024x 1 MCM10146A" 

128x 1 MCM10147 

64x 1 MCM10148 

256 X 1 MCM10152 

4096 X 1 MCM10470" 

4096 X 1 MCM10470-1 

1024 X 4 MCM10474" 

TTL RAMs 

L- '""' ["'"""'" 256 X 4 "1CM93L422" 

1024 X 4 "1CM93415 

1024 X 4 "1CM93425 

PRO Ms 

ECL PROMs 

C ccess Time Number Seco;_]d 
(ns Max) Pins Source 
·-----~------~---· 

15 24 

26 16 

15 16 

29 16 

15 16 

15 16 

15 16 

15 16 

35 18 

20 18 

25 24 

[ 45 

55 

45 

45 

22 

22 

16 

16 

Number 
Pins C A. c.cess Time 

(ns Max) 
------~-----· 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS 

SS J SS 

SS 

SS 

Se co;_] 
Source 

32x8 [MCM10139 I 
256 X 4 MCM10149 

------- ~------

20 

25 

16 

I 
;;---] 

16 

TTL PROMs 

512 x4 MCM7621 • 
512 x8 MCM7641" 

1024x 4 MCM764'3 
1024x 8 MCM7681 
2048 X 4 MCM7685" 
2048 X 4 MCM7689" 
2048 X 8 MCM76161" 

Operat1ng temperature range 

ECL Consułt 1nd1v1dual data sheets 

TTL Consult 1nd1v1dual data sheets 

• To be introduced. 

50 16 SS 

50 24 SS 

70 18 SS 

70 24 SS 

50 18 SS 

50 18 SS 

75 24 SS 
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Chapter10 

Motorola carries a c:omprehensive inventory of standard 
components encompassing all major bipolar digital logic 
families and tE1chnologies. 

Loglc Clrcults 

Table of Contents 
Page 
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MECL10KH Series .................................................. 10-5 
MECL Ili Series ...................................................... 10-6 
Components for Phase-Locked 

Loop Applications ................................................ 10-7 
LS TTL 54LS00/74LSOO Series .............................. 10-9 
ALS TTL 54ALS00/74ALSOO Series ...................... 10-14 
FAST TTL 54F00/74FOO Series ............................. 10-16 
MTTL Complex Functions ...................................... 10-17 
MTTL Ili Seri es . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . . . . . . . . . . . . . . . . . . .. . 10-19 
MDTL Series ... .... ..... .. .. .. ......... .. .. .. .. .... ..... .... .. ...... .. . 10-20 
MHTL Series ........................................................... 10-22 



MECL 10,000 
Integrated Circuits 

"~ ''"'m w·~VNfll ~ !E:AMIC PACKAGE 

CASE 620 

M~<OMm ~~:::~~IC PACKAGIE 
1 CASE 623 

,,~„~:~~~" ~·~fiil ~~1 ~ ~E~ CASE 726 

Function 

NOR Gates 

Quad 2-lnput with Strobe 
Quad 2-lnput 
Triple 4-3-3-lnput 
Dual 3-lnput 3-0utput 
High Speed Dual 3-lnput 3-0utput 

OR Gates 

Quad 2-lnput 
Dual 3-lnput 3-0utput 
High Speed Dual 3-lnput 3-0utput 

AND Gates 

I 
Quad 2-lnput 

. Hex 

Complex Gates 

Quad OR/NOR 
Triple 2-3-2 lnput OR/NOR 
Triple 2-lnput Exclusive OR/Exclusive NOR 
Dual 4-5-lnput OR/NOR 
Quad Exclusive OR 
Dual 2-Wide 2-3-lnput OR-AND/OR-ANCl-lnvert 
Dual 2-Wide 3-lnput OR-AND 
4-Wide 4-3-3-3 lnput OR-AND Gate 
OR-AND/OR-AND-INVERT Gate 
Hex Buffer with Enable 
Hex lnverter with Enable 
Hex lnverter/Buffer 
High-Speed Dual 3-lnput 3-0utput OR/MOR 

Translators 

Quad MTIL to MECL 
Quad MECL to MTIL 
Triple MECL to NMOS 

Receivers 

I Triple Line 
1 

Quad Line 
' Triple Line 
',I High Speed Triple Line 
: Quad Bus 

MC10,100/10,200 Series (-30 to +85°CI 
MC10,500/10,600 Series (-55 to + 125°C) 

"~·fl ~ ~ SUFFIX 

PLASTIC PACKAGE 
CASE 648 

'~Wm< 
PLASTIC PACKAGE 

1 CASE 649 
18 

16 

'~•w•" 
CERAMIC PACKAGE 

CASE 650 

24 

F SUFFIX 
CERAMIC PACKAGE 

-

CASE652 

24 L SUFFIX 
l CERAMIC PACKAGE 

CASE 748 

Device Type 

10-2 

-Jo to +85°C I -55 to +125°C 

MC10100 
MC10102 
MC10106 
MC10111 
MC10211 

MC10103 
MC10110 
MC10210 

MC10104 
MC10197 

MC10101 
MC10105 
MC10107 
MC10109 
MC10113 
MC10117 
MC10118 
MC10119 
MC10121 
MC10188 
MC10189 
MC10195 
MC10212 

MC10124 
MC10125 
MC10177 

MC10114 
MC10115 
MC10116 
MC10216 
MC10129 

MC10500 
MC10502 
MC10506 

-
MC10611 

MC10503 

MC10610 

MC10504 
MC10597 

MC10501 
MC10505 
MC10507 
MC10509 
MC10513 
MC10517 
MC10518 
MC10519 
MC10521 

-

-
MC10595 
MC10612 

MC10524 
MC10525 

MC10514 
MC10515 
MC10516 
MC10616 

-

Case 

620, 648, 650 
620, 648, 650 
620, 648, 650 

620, 648 
620, 648, 650 

620, 648, 650 
620, 648 

620, 648, 650 

620, 648, 650 
620, 648, 650 

620, 648, 650 
620, 648, 650 
620, 648, 650 
620, 648, 650 
620, 648, 650 
620. 648, 650 
620;.648, 650 
620, 648, 650 
620, 648, 650 

620, 648 
620, 648 

620, 648, 650 
620. 648, 650 

620, 648, 650 
620, 648, 650 

620 

620, 648, 650 
620, 648, 650 
620. 648, 650 
620, 648, 650 

620 



MECL 10,000 INTEGRATED CIRCUITS (continued) 

[._ 
Flip-Flops 

Dual Type D Master-Slav 
High Speed Dual Type D 
Dual J-K Master-Slave 
Hex D Master-Slave 

Drivers 

Function 

e 
Master-Slave 

Triple 4-3-3 lnput Bus Driver 
Bus Driver 
Quad Bus Driver 

Parity Checkur 

[iiiit Parity Generator-Checker 

En cod er 

~utEncoder 
Decoders 

Binary to 1-8 (low) 
Binary to 1-8 (high) 
Dual Binary to 1-4 (low) 
Dual Binary to 1-4 (high) 

Data Selectors/Multiplexers 

Dual Multiplexer with Lat 
Dual Multiplexer with Lat 
Quad 2-lnput Mul1tiphixer 
Quad 2-lnput Mul'liphixer 
8-Line Multiplexer 
Quad 2-lnput Mul'liplexer 
Dual 4 to 1 Multiplexer 

Latches 

Quad (common clock) 
Quad (negative transition 
Quad (positive transiition I 
Quad 
Quint 

Multivibrators 

eh and Common Reset 
eh 
(noninverting) 
(inverting) 

iLatch 

) 

Device Type 

-30 to + B5°C -55 to + 125•c Case 

MC10131 MC10531 620,648,650 
MC10231 MC10631 620,648,650 
MC10135 MC10535 620,648,650 
MC10176 MC10576 620,648,650 

MC10123 620,648 
MC10128 620 
MC10192 620,648 

MC10160 MC10560 620,648,650 

MC10165 MC10565 620,648,650 

MC10161 MC10561 620,648,650 
MC10162 MC10562 620,648,650 
MC10171 MC10571 620,648,650 
MC10172 MC10572 620,648,650 

MC10132 MC10532 620,648,650 
MC10134 MC10534 620,648,650 
MC10158 MC10558 620,648,650 
MC10159 MC10559 620,648,650 
MC10164 MC10564 620,648,650 
MC10173 - 620,648 
MC10174 MC10574 620,648,650 

MC10130 MC10530 620,648,650 
MC10133 MC10533 620,648,650 
MC10153 MC10553 620,648,650 
MC10168 MC10568 620,648,650 
MC10175 MC10575 620,648,650 

~iostable Multivibrator ______________ _L_ __ M_C'-1-'-0_19_8 _ __, _______ ..__ __ 6_2_0'-,6_4_8 __ _, 

Shift Registe1rs 

[FOiJ"r-Bit Universal 

Error Detecti1~n-Co1rrection 

MC10141.J' MC10541 620,648,650 

llBMcode ·-----------------M-C_1_0_1_63 _____ M_C_1_0_56_3 ______ 6_2_0.-64-8-.-65-0-~ 

~orola Code MC10193 MC10593 620,648,650 

Counters 

Universal Hexadecimal 
Universal Decade 
Bi nary 
Bi-Cluinary 
Bi nary 

10-3 

MC10136 - 620,648 
MC10137 - 620,648 
MC10154 - 620,648 
MC10138 MC10538 620,648,650 
MC10178 MC10578 620,648,650 



MECL 10,000 INTEGRATED CIRCUITS (continued) 

Device Type 

Function -30 to +85"C I -55 to + 125"C Case 

Generator-Checker 

9 + 2-Bit Parity MC10170 MC10570 620,64B,650 
Hex "D" Master-Slave/with Reset MC101B6 MC105B6 620,64B,650 
Quad MST-to-MECL 10,000 MC10190 MC10590 620,648,650 
Hex MECL 10,000-to-MST MC10191 MC10591 620,64B,650 

Bus Transceiver 

J Dual Simultaneous MC10194 MC10594 620,648,650 

Arithmetic Functions 

Look-Ahead Carry Block MC10179 MC10579 620,648,650 
Dual High Speed Adder/Subtractor MC101BO MC105BO 620,648,650 
4-Bit Logic Unit/Function Generator MC101B1 MC105B1 623,649,652 
2-Bit Logic Unit/Function Generator MC101B2 MC105B2 620,648,650 
4 x 2 Multiplier MC101B3 - 623 
2 x 1-Bit Array Multiplier, High Speed MC102B7 MC106B7 620,64B,650 

Comparator 

Is-Bit Magnitude MC10166 MC10566 620,648,650 

Memories 

16-Bit Multiport Register File (RAM) (8 x 2) MCM10143 - 623 
64-Bit Random Access (64 x 1) MCM10148 - 620,650 
64-Bit Register File (RAM) (16 x 4) MCM10145 - 620,650 
128-Bit Random Access ( 128 x 1) MCM10147 - 620,650 
256-Bit Random Access (256 x 1) MCM10144 - 620,650 
256-Bit Random Access (256 x 1) MCM10152 - 620,650 
1024-Bit Random Access (1024 x 1) MCM10146 - 620,650 
256-Bit Programmable Read Only (32 x 8) MCM10139 - 620,650 
1024-Bit Programmable Read Only (25,5 x 4) MCM10149 - 620,650 
1024-Bit Random Access (256 x 4) MCM10422 - 652,74B 
4096-Bit Random Access (4K x 1) MCM10470 - 726,747 
4096-Bit Random Access (1 K x 4) * MCM10474 - 652,74B 

• To Be lntroduced 
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MECL10KH 
Integrated Chrcuit!1 

L SUFFIX 
CERAMIC PACKAGE 

CASE 620 

[ Function 

NOR Gates 

li::iuad 2-lnput NOR 
~Jua1I 3-lnput 3-0utput NOR 

OR Giates 

MC10H100/10H200Series10°c to + 75°CI 

"- P SUFFIX 
PLASTIC PACKAGE 

CASE 648 
1 

Device Type J O"C to + 75"C Case 

MC10H102 620,648 
MC10H211 620,648 

MC10H210 620,648 
[Dual 3-l-n-pu_t_3--0-ut_p_u_t -0-R----------------.------J 

AND Gates 

[auad 2··1nput AND 

Com1)lex Gates 

1Quad OR/NOR 
Triple 2-3-2 lnput OR/NOR 
Triple Exclusive DR/NOR 
Dual 4-!i lnput DR/NOR 
Dual 2-Wide OR-AND/OR-AND-lnvert 
Dua1I 2-Wide 3-lnput OR-AND 
4-Wide 4-3-3-3 lnput OR-AND 
4-Wide DR-AND/OR-AND-lnvert 

Receiivers 

MC10H104 620,648 J 
MC10H101 620,648 
MC10H105 620,648 
MC10H107 620,648 
MC10H109 620,648 
MC10H117 620,648 
MC10H118 620,648 
MC10H119 620,648 
MC10H121 620,648 

MC10H116 620,648 
[Triple L-in_e_R_e_c-ei-ve-r---------r----------.--------, 

Flip-l=lops 

[
Dual D Flip-Flop 
He>t D f'lip-Flop 

Paritv Checker 

[ 12-IBit F'arity Generator/Checker 

Decoders 

MC10H131 620,648 
MC10H176 620,648 

MC10H160 620,648 

MC10H161 620,648 
MC10H162 620,648 [

Binary1-:o-1--o-f--8-D-ec_o_d_e_r-Lo-w------r----------,---------, 

Binary 110 1-of-8 Decoder High 

Data Selection/Multiplexers 

[

8-Line Multiplexer 
Quad 2-lnput Multiplexer/Latch 
Dual 4-to-1 Multiplexer 

Latches 

MC10H164 620,648 
MC10H173 620,648 
MC10H174 620,648 

·------------~----------,---------, 

[
Dual Latch Common Glock MC10H130 620,648 

MC10H175 620,648 Quintl_~at=c~h-----------'----"-'-'--'--'--'----~----'---~ 
Shift Register 

[
4-8,it Universal Shift Register 
16 J< 4 Elit Register File(RAM) 

Coun1ters 

MC10H141 620,648 
MC10H145 620,648 

MC10H136 620,648 
[ Univers_a_I H_e_x_a_d-ec_i_m_a_I C_o_u_n-te-r--------------.------~ 

Arithmetic Functions 

MC10H179 620,648 
MC10H180 620,648 

4-BitAL.U MC10H181 620,648 [

Look-Ahead Carry Block 
Dual 2-Bit Adder/Subtractor 

------------~--------~----'----
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MECL Ili 
Integrated Circuits 

14 

"-1~ 
F SUFFIX „. CERAMIC PACKAGE 
CASE 607 „. 1 

"-l SUFFIX 
CERAMIC PACKAGE 

CASE 632 

F~1nction 

Gates 

Dual 4-lnput OR/NOR 
Dual 4-5-lnput ORllllOR 
Quad 2-lnput NOR 
Triple 2-lnput Exclusive NOR 
Quad 2-lnput OR 
Triple 2-lnput Exclusive OR 

Flip-Flops 

Dual Clocked R-S 
Dual Clocked Latch 
Master-Slave Type D 
UHF Prescaler Typ'e D 

Counters 

Bi nary 
Bi-Qui nary 
1 GHz Divide-by-Fc1ur 

Shift Register 

14-Bit Shift 

Multivibrator 

I Voltage-Controlled 

Oscillator 

I Emitter Coupled 

Comparator 

I Dual AID 

Receiver 

I Quad Line 

Prescaler 

I 1 GHz Divide-by-Four 

10-6 

l SUFFIX 
CERAMIC PACKAGE 

CASE 620 

P SUFFIX 
PLASTIC PACKAGE 

CASE 646 

P SUFFIX 
PLASTIC PACKAGE 

CASE 648 

Device Type 

- 30' to + es•c 

MC1J60 
MC1688 
MC1662 
MC1674 
MC1664 
MC1672 

MC1666 
MC1668 
MC1670 
MC1690 

MC1654 
MC1678 
MC1699 

MC1694 

MC1658 

MC1648 

MC1650/MC1651 

MC1692 

MC1697 

MC1600 Series I -30 to + 85°C) 

·~ 
P SUFFIX 

PLASTIC PACKAGE 
CASE 626 

16 

~ 1 

~ 

F SUFFIX 
CERAMIC PACKAGE 

Case 

620,650 
620,650 
620,650 
620,650 
620,650 
620,650 

620,650 
620,650 
620,650 
620,650 

620 
620 

620,650 

620 

620,648,650 

607 ,632,646 

620,650 

620,650 

626 

CASE 650 



Compone!nts for Phase-Locked Loop Applications 
Mo1orola offers the designer a chcice of specially designed integrated circuits for performing phase-locked loop 

functions: phase detection, frequency division, filtering, and voltage-controlled signal generations. New MECL functions 
for phase-locked loop applications are now being characterized. In addition, supplementary circuits in TTL and linear 
technologies are ava1ilable. The MC12000 ECL series circuits will operate at either +5.0 V or -5.2 V, and translators are 
inclucled where need13d so that all functions are TTL compatible. 

The following funchons are given in order of decreasing frequency within each category. 

[ 
Fur1ction 

Combination Functi•ons 
0191tal Mixer Translator 

Phase-Locked Loop 

Oscillators 
Crystal Oscillator 
Crystal Oscillator 

Volta!~e-Controlled Osc1lla1tor 
Voltage-Controlled Mult1v1brat 

Dual \/oltage-Controlli~d Multi" 

or 
·1brator 

Phase Detectors 

Family 

MECL 
LINEAR 

MECL 
MECL 

MECL 
MECL 
MTIL 

---------]J Digital 
Phase-Frequency Detector M 
Phase-Frequency Detector M 
-------------

Analog 
Analog M1xer - Double Batanced M 
Modulator/Demodulator U 
-----~---

ECL 
TTL 

ECL 
NEAR 

Control Functions 
@ounter Control Log1c 

Prescalers 
H1gh·Speed Prescaler (72S6/64) 
74 Counter 

74 Counter 

Two-Modułus Prescaler (75/76) 
Two-Modulus PrescalEir (+8/7H) 

Two-Modulus PrescalE!r (710/11) 

UHF Type D Prescaler ·l+-2) 

Two-Modu Ius Prescalm (-:-32133) 
Two-Modulus Prescaler (+40/.11.1) 

Two·Modulus Prescaler (+64/65) 

Two-Modulus Prescaler (+2, +!:·/6, 

+10/11, +10/12) 
Dual Type D 

MECL 

MECL 
MECL 
MECL 
MECL 
MECL 

MECL 
MECL 
MECL 
MECL 
MECL 

MECL 
LS TTL 

Frequency 
MHz typ 

250 
0.5 

2.0 to 20 
0.1to2.0 

225 
150 
30 

70 
8.0 

100 
10 

25 

950 
1100 
1100 
500 
550 

600 
500 
225 
225 
225 

200 
45 

1 
Plast1c package availablEi for Gommercial-temperature devices only 

* Operating Supply Current @ 10.24 MHz 

**TA= O to +70°C 

§TA' --40to•85''C 
# TA~ -·30 to +95c·c 

j 7.0-nA@68V'4J'.6mW 
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Power 
Oissipation 

mW 
typ/pkg 

470 
825 

210 
175 

150 
150 
150 

520 
85 

60 
575 

150 

350 
322 
322 
350 
350 

350 
-

7.0mAl 
7.0 mA! 
7.0 mA! 

500 
20 

Type 

-55 to +125°C I 

MCl 2561 
MC12560 

MC1648M 
-

MC4324 

MCl 2540 
MC4344 

MC12502 
MCl 596 

MC12514 

-
-

-

MC12509 
MC12511 

MC12513 
-

-

-

-

-

SN54LS74 

O to +75°C 

MCl 2000 
NE565C 

MC12061 
MC12060 

MCl 648# 
MC1658# 
MC4024 

MC12040 
MC4044 

MC12002# 
MC1496 

MCl 2014 

MC12071„ 
MC1697 

MC1699# 
MC12009 
MC12011 

MCl 2013# 
MCl 690# 

MCl 2015§ 
MC12016§ 
MCl 2017§ 

MC12012 
SN74LS74 

c ••• CJJ 

632, 646 
646 

620. 648 
620, 648 

607, 632, 646 
620. 648, 650 
607' 632, 646 

607, 632. 646 
607, 632, 646 

632, 646 
603, 632, 646 

620,648 =1 

646 
626, 693 
620, 650 
620, 648 
620,648 

620, 648, 650 
620, 650 

626 
626 
626 

620, 648 
717, 632, 646 



PLL FUNCTIONS (continued) 

(In order of decreasing frequency within each category.) 
--

Power 
Dissipation Type 

Frequency mW 
Function Family MHz typ typ/pkg -55 to +125°C O to +75°C 

[---- r~„. 1 .. ~--
---------- -----~----·-~-------L -----

Counters 
Binary 
81-0umary ( ;.2. +5, -+ 10) 

Universal Hexadec1mal (-:-O 15) 

Universal Decade 
81-0u1nary 

Binary 

Presettable Binary (-:--2, +-8) 

Presettabte Decade (-:--2, -c-5) 

Presettable Up/Down Decade 
Presettable Up/Down 81nary 
Presettable Decade 
Presettable Smary 

Presettable Oecade 
Presettable Binary 
Presettable Up/Down Oecade 
Presettable Up/ Down Bm ary 
Oecade (+2. +5) 
Bi nary (+2, +8) 

Universal (+2-12 except 7 and 11) 

Programmable +N Decade (~-9) 
Two Programmable -;-N (-:--0-1. -:--0-4) 

Programmable -:-N Hexadec1mal (-:--0-15) 
Two Program ma ble -+N (+0-3, -:--0-3) 

MECL 
MECL 
MECL 
MECL 
MECL 
MECL 

LSTIL 
LS TIL 
LS TIL 
LS TIL 
LS TIL 
LS TIL 

LSTIL 
LSTIL 
LSTIL 
LSTIL 
LSTIL 
LSTIL 

MTIL 

MTTL 
MTTL 
MTTL 
MTIL 

1 Plastic package ava1lable for commerc1al-temperature dev1ces only 

#TA 0 -30 to +85°C 

*'"When us1ng CPo 

Package Styles 

CASE 603 Ei07 620 

MATERIAL Metal Ce ramie Ceramic 

SUFF IX !LS TTL - j 

after type I Others G F L number 

325 
325 
150 
150 
150 
150 

60 
60 
40 
40 
35 
35 

35 
35 
35 
35 

32„ 
32„ 

30 
10 
10 
10 
10 

626 

Piast ie 

-

p 

10-8 

---- --------
750 MC1654# 
750 MC1678# 
625 MC10136# 
625 MC10137# 
370 MC10538 MC10138# 
370 MC10578 MC10178# 

60 SN54LS197 SN74LS197 
60 SN54LS196 SN74LS196 
95 SN54LS192 SN74LS192 
95 SN54LS193 SN74LS193 
95 SN54LS160 SN74LS160 
95 SN54LS161 SN74LS161 

95 SN54LS162 SN74LS162 
95 SN54LS163 SN74LS163 
95 SN54LS190 SN74LS190 
95 SN54LS191 SN74LS191 
45 SN54LS90 SN74LS90 
45 SN54LS93 SN74LS93 

200 MC4323 MC4023 

250 MC4316 MC4016 
250 MC4317 MC4017 
250 MC4318 MC4018 
250 MC4319 MC4019 

632 646 648 650 

Ceramic Piast ie Plastic Cer amic 

j N N w 
L p p F 

.. ,„,©] 
620 
620 

620. 648 
620. 648. 650 
620. 648. 650 
620. 648. 650 

717. 632. 646 
717, 632. 646 
620. 648. 650 
620. 648. 650 
620. 648. 650 
620. 648, 650 

620. 648, 650 
620. 648. 650 
620. 648. 650 
620. 648, 650 
717. 632. 646 
717, 632. 646 

607. 632. 646 

620. 648. 650 
620. 648. 650 
620. 648. 650 
620. 648. 650 

717 

Ceramic 

w 
F. 



LS TTL 541LS00/7 4LSOO 
Integrated Circuits 

The Low Power Schottky LS ITL family combines a current 
and power reduction by a factor of 5 (compared to 7400 ITL) 
with antisaturntion Sc:hottky diode clamping and advanced 
processing, using shallower diffusions and higher sheet 
resistivity to achievo circuit performance better than 
conventional TTL. All device types are available with 
„BEITER„ PrO!Jram screening. 

SN54LSOO Series (-Ei5 to +125°C) 
SN74LSOO Series (0 to +70°C) 

[_ Function 

AND Gates 

Open-Collector 
Quad 2-lnput AND Gate 
Quad 2-lnput AND Gate, 
Triple 3-lnput AND Gate 
Triple 3-lnput Schmitt Tr 
Dual 4-lnput AND Gate 

igger 

NAND Gates 

Hux lnverter 
Hux lnverter, Open-Collec 
Hex Schmitt Trig!ler 
Quad 2-lnput NAND Gate 
Quad 2-lnput NAIND Gate 

tor 

·, Open-Collector 

, Open-Collector 
, High-Voltage 

Quad 2-lnput NAND Gate 
Quad 2-lnput NAl~D Gate 
Quad 2-lnput NAl~D Buff 
Quad 2-lnput NAl~D Buff 
Quad 2-lnput Schmitt Tri 

4i!r 

er, Open-Collector 
\19er 

' 
13-lnput NAND c:;ate 
Triple 3-lnput NAND Gate 
Triple 3-lnput NAND Gat 
Dual 4-lnput Schmitt Trig 
Dual 4-lnput NA~ID Gate 

''· Open-Collector 
ger 

, Open-Collector Dual 4-lnput NA~I D Gate 
Dual 4-lnput NMID Eluffe 
B-lnput NAND Gate 
Quad Buffer, Low Enable 
Quad Buffer, High Enable 

r 

, 3-State 
, 3-State 

ble, 3-State Hex Buffer, Common Ena 
Hex Buffer, 4-Bit and 2-B 
Hex lnverter, Common En 
Hex lnverter, 4-Bit and 2-

it. 3-State 

0R Gates 

~ad 2-lnput OR Gate 

NOR Gates 

m
ad 2-lnput NOH Gate 

uad 2-lnput NOH Buffer 
uad 2-lnput NOI~ Buffer 
al 5-lnput NOR Gate 
ple 3-lnput NOI~ Gate 

Exclusive OR Gates 

able, 3-State 
13it, 3-State 

Open-Collector 

Quad Exclusive OR Gai;;-
2-lnput Quad/Exc:lus1ve OR Gate 
Quad Exclusive OR Gate, Open-Collector 

Operating Temperature Range 

-55°C to +125°C I 

SN54LS08 
SN54LS09 
SN54LS11 
SN54LS15 
SN54LS21 

SN54LS04 
SN54LS05 
SN54LS14 
SN54LSOO 
SN54LS01 

SN54LS03 
SN54LS26 
SN54LS37 
SN54LS38 
SN54LS132 

SN54LS133 
SN54LS10 
SN54LS12 
SN54LS13 
SN54LS20 

SN54LS22 
SN54LS40 
SN54LS30 
SN54LS125A 
SN54LS126A 

SN54LS365A 
SN64LS367A 
SN54LS366A 
SN54LS368A 

SN54LS32 

SN54LS02 
SN54LS28 
SN54LS33 
SN54LS260 
SN54LS27 

SN54LS86 
SN54LS386 
SN54LS136 

0°C to +70°C 

SN74LS08 
SN74LS09 
SN74LS11 
SN74LS15 
SN74LS21 

SN74LS04 
SN74LS05 
SN74LS14 
SN74LSOO 
SN74LS01 

SN74LS03 
SN74LS26 
SN74LS37 
SN74LS38 
SN74LS132 

SN74LS133 
SN74LS10 
SN74LS12 
SN74LS13 
SN74LS20 

SN74LS22 
SN74LS40 
SN74LS30 
SN74LS125A 
SN74LS126A 

SN74LS365A 
SN74LS367A 
SN74LS366A 
SN74LS368A 

SN74LS32 

SN74LS02 
SN74LS28 
SN74LS33 
SN74LS260 
SN74LS27 

SN74LS86 
SN74LS386 
SN74LS136 

Packages 

Dual-In-Line I Fiat 
Plastic I Ceramic I Ceramic 

646 
646 
646 
646 
646 

646 
646 
646 
646 
646 

646 
646 
646 
648 
646 

648 
646 
646 
646 
646 

646 
646 
646 
646 
646 

648 
648 
648 
648 

646 

646 
646 
646 
646 
646 

646 
646 
646 

632 
632 
632 
632 
632 

632 
632 
632 
632 
632 

632 
632 
632 
620 
632 

620 
632 
632 
632 
632 

632 
632 
632 
632 
632 

620 
620 
620 
620 

632 

632 
632 
632 
632 
632 

632 
632 
632 

607 
607 
607 
607 
607 

607 
607 
607 
607 
607 

607 
607 
607 
650 
607 

650 
607 
607 
607 
607 

607 
607 
607 
607 
607 

650 
650 
650 
650 

607 

607 
607 
607 
607 
607 

607 
607 
607 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
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LS TTL 54LS00/74LSOO SER:IES (continued) 

Function 

Exclusive NOR Gate 

Quad Exclusive NOR Gate, Open-Collector 

AND-OR-INVERT Gates 

Dual AND-OR-INVERT Gate 
2-3-3-2 lnput AND-OR-INVERT Gate 
2-Wide 4-lnput AND-OR-INVERT Gate 

Flip-Flops 

Dual JK Flip-Flop 
Dual D Flip-Flop 
Dual JK Flip-Flop 
Dual JK Flip-Flop with Preset 
Dual JK Flip-Flop with Preset 
Dual JK Flip-Flop with Clear 

Dual JK Edge-Triggered Flip-Flop 
Dual JK Edge-Triggered Flip-Flop 
Dual JK Edge-Triggered Flip-Flop 
Hex D Flip-Flop with Clear 
Hex D Flip-Flop with Enable 

Quad D Flip-Flop with Clear 
Octal D Flip-Flop with Clea r 
Octal D Flip-Flop, 3-State 
Octal D Flip-Flop with Enable 
4-Bit D Flip-Flop with Enable 

Latches 

4-Bit Bi-Stable Latch with Q and Q 
4-Bit Bi-Stable Latch 
Octal Transparent Latch, 3-State 
Quad Latch 
Quad Set/Reset Latch 
8-Bit Addressable Latch (9334) 
Dual 4-Bit Addressable Latch 

Register Files 

4 x 4 Register File, Open-Collector 
4 x 4 Register File, 3-State 

Shift Registers 

8-Bit Serial-ln/Parallel-Out Shift Register 
8-Bit Parallel-ln/Serial-Dut Shift Register 
8-Bit Shift Register Serial-In/Serial-Out 
4-Bit Shift Register 
8-Bit Parallel-ln/Serial-Out Shift Register 

4-Bit Shift Register (9300 Type) 
4-Bit Right/Left Shift Register 
4-Bit Shift Register. 3-State 
8-Bit Shift/Storage Register. 3-State 
8-Bit Shift Register with Sign Extend, 3-·State 

8-Bit Shift/Storage Register, 3-State 
4-Bit Shift Register, 3-State 
16-Bit Serial-1(1/Serial-Out Shift Regist4'r. 3-State• 
16-Bit Parallel-ln/Serial-Out Shift Register. 3-State* 

Other Reg1sters 

4-Bit D Register. 3-State 
8-Bit Shift/Storage Register, 3-State 
Quad 2-lnput Multiplexer with Output F:egister 
Quad 2-lnput Multiplexer with Dutput F:egister 

* To be introduced. 

I Operating Temperatura Range 

I -55°C to +125°C I 

SN54LS266 

SN54LS51 
SN54LS54 
SN54LS55 

SN54LS73A 
SN54LS74A 
SN54LS76A 
SN54LS78A 
SN54LS109A 
SN54LS107A 

SN54LS112A 
SN54LS113A 
SN54LS114A 
SN54LS174 
SN54LS378 

SN54LS175 
SN54LS273 
SN54LS374 
SN54LS377 
SN54LS379 

SN54LS75 
SN54LS77 
SN54LS373 
SN54LS375 
SN54LS279 
SN54LS259 
SN54LS256 

SN54LS170 
SN54LS670 

SN54LS164 
SN54LS165 
SN54LS91 
SN54LS95B 
SN54LS166 

SN54LS195A 
SN54LS194A 
SN54LS295A 
SN54LS299 
SN54LS322 

SN54LS323 
SN54LS395 
SN54LS673 
SN54LS674 

SN54LS173 
SN54LS299 
SN54LS398 
SN54LS399 
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0°C to +70°C 

SN74LS266 

SN74LS51 
SN74LS54 
SN74LS55 

SN74LS73A 
SN74LS74A 
SN74LS76A 
SN74LS78A 
SN74LS109A 
SN74LS107A 

SN74LS112A 
SN74LS113A 
SN74LS114A 
SN74LS174 
SN74LS378 

SN74LS175 
SN74LS273 
SN74LS374 
SN74LS377 
SN74LS379 

SN74LS75 
SN74LS77 
SN74LS373 
SN74LS375 
SN74LS279 
SN74LS259 
SN74LS256 

SN74LS170 
SN74LS670 

SN74LS164 
SN74LS165 
SN74LS91 
SN74LS95B 
SN74LS166 

SN74LS195A 
SN74LS194A 
SN74LS295A 
SN74LS299 
SN74LS322 

SN74LS323 
SN74LS395 
SN74LS673 
SN74LS674 

SN74LS173 
SN74LS299 
SN74LS398 
SN74LS399 

Packages 

Dual-In-Line I Fiat 
Plastic I Ceramic I Ceramic 

646 

646 
646 
646 

646 
646 
648 
646 
648 
646 

648 
646 
646 
648 
648 

648 
738 
738 
738 
648 

648 
646 
738 
648 
648 
648 
648 

648 
648 

646 
648 
646 
646 
648 

648 
648 
646 
738 
738 

738 
648 
649 
649 

648 
738 
738 
648 

632 

632 
632 
632 

632 
632 
620 
632 
620 
632 

620 
632 
632 
620 
620 

620 
732 
732 
732 
620 

620 
632 
732 
620 
620 
620 
620 

620 
620 

632 
620 
632 
632 
620 

620 
620 
632 
732 
732 

732 
620 
623 
623 

620 
732 
732 
620 

607 

607 
607 
607 

607 
607 
650 
607 
650 
607 

650 
607 
607 
650 
650 

650 
737 
737 
737 
650 

650 
607 
737 
650 
650 
650 
650 

650 
650 

607 
650 
607 
607 
650 

650 
650 
607 
737 
737 

737 
650 
652 
652 

650 
737 
737 
650 



LS TTL 54LS00/74LSOO SERIES (continued) 

[ __ Function 

Counters 

Decade Counter 
Divide-By-12 Counter 
4-Bit Binary Counter 
Decade Counter, Asynchr 
4-Bit Binary Counter, Asy 

onously Presettable 
nchronously Presettable 

nchronous Reset (931 O Type) 
nchronous Reset (9316 Type) 

BCD Decade Counter, Asy 
4-Bit Binary Counter, Asy 
BCD Decade Counter, Syn 
4-Bit Binary Counter, Syn 
Up/Down Decade Counte 

chronous Reset 
chronous Reset 
r with Clear 

with Clear 
,. 

Up/Down Binary Counter 
Up/Down Decade Counte 
Up/Down Binary Counter 
Decade Counter (Divide B\ 
4-Bit Binary Counter 

'2 and 5) 

r, 3-State 

Dual Decade Counter 
Dual 4-Bit Binary Counter 
Dual Decade Counter 
Decade Up/Down Counte 
Binary Up/Down Counter , 3-State 

Synchronous 4-Bit Up/Do 
Synchronous 4-Bit Up/Do 
Up !Down Decade Counte 
Up/Down Binary Courtter 
Programmable Decade Co 
Programmable Binary Cou 

wn Decade Counter 
wn Binary Counter 
r 

unter (MC4016) 
nter (MC4018) 

Multiplexers/Data Selec11ors 

Quad 2-lnput Mulltiplexer, 
Quad 2-lnput Multiple·xer, 
Quad 2-lnput Multiplexer, 
Quad 2-lnput Multiplexer, 
Quad 2-Multiplexer, with C 

Dual 4-lnput Multiplexer 

Noninverting 
lnverting 
Noninverting, 3-State 
lnverting, 3-State 
)utput Register 

Dual 4-lnput Multiplexer, : I-State 

e 
ng LS153) 
.e LS352) 

8-lnput Multiplexer 
8-lnput Multiplexer, 3 -Stal 
Dual 4-Multiplexer (lnverti 
Dual 4-Multiplexer (3-Stat 
Quad 2-lnput Mult1plexer 
Quad 2-lnput Multlplexer 
16-to-8 Multiplexe•r. 3-Sta 
16-to-8 Multiplexer, 3-Sta 
16-to-8 Multiplexe-r, Open 
16-to-8 Multiplexe•r, Open 
Synchronous Address Mu 

w1th Output Register 
with Output Register 
·te* 
'te* 
·Collector* 
--Collector* 
ltiplexer (MC6883) 

Decoders/ De mu1ltiplexers 

Dual 1-of-4 Decodler /Dem 
Dual 1-of-4 Decodler 

ultiplexer 

n-Collector Dual 1-of-4 Decodler, Ope 
8-Bit Addressable Latch (9 
1-of-1 O Decoder 

334) 

>pen-Collector 1-of-1 O Decoder /l)river, C 
1-of-8 Decoder /D-emultip 
3-Line to 8-Line Decoder/ 

lexer 
Demultiplexer 

•To be introduced. 

Packages 

Operating Temperature Range Dual-In-Line I Fiat 
-55°C to +125°C I 0°C to +70°C Plastic I Ceramicl Ceramic 

SN54LS90 SN74LS90 646 632 607 
SN54LS92 SN74LS92 646 632 607 
SN54LS93 SN74LS93 646 632 607 
SN54LS196 SN74LS196 646 632 607 
SN54LS197 SN74LS197 646 632 607 

SN54LS160A SN74LS160A 648 620 650 
SN54LS161A SN74LS161A 648 620 650 
SN54LS162A SN74LS162A 648 620 650 
SN54LS163A SN74LS163A 648 620 650 
SN54LS192 SN74LS192 648 620 650 

SN54LS193 SN74LS193 648 620 650 
SN54LS190 SN74LS190 648 620 650 
SN54LS191 SN74LS191 648 620 650 
SN54LS290 SN74LS290 646 632 607 
SN54LS293 SN74LS293 646 632 607 

SN54LS390 SN74LS390 648 632 607 
SN54LS393 SN74LS393 646 632 607 
SN54LS490 SN74LS490 648 632 607 
SN54LS568 SN74LS568 738 732 737 
SN54LS569 SN74LS569 738 732 737 

SN54LS668 SN74LS668 738 732 737 
SN54LS669 SN74LS669 738 732 737 
SN54LS168 SN74LS168 648 620 650 
SN54LS169 SN74LS169 648 620 650 
SN54LS716 SN74LS716 648 620 650 
SN54LS718 SN74LS718 648 620 650 

SN54LS157 SN74LS157 648 620 650 
SN54LS158 SN74LS158 648 620 650 
SN54LS257A SN74LS257A 648 620 650 
SN54LS258A SN74LS258A 648 620 650 
SN54LS298 SN74LS298 648 620 650 
SN54LS153 SN74LS153 648 620 650 
SN54LS253 SN74LS253 648 620 650 

SN54LS151 SN74LS151 648 620 650 
SN54LS251 SN74LS251 648 620 650 
SN54LS352 SN74LS352 648 620 650 
SN54LS353 SN74LS353 648 620 650 
SN54LS398 SN74LS398 738 732 737 
SN54LS399 SN74LS399 648 620 650 
SN54LS604 SN74LS604 710 733 -
SN54LS606 SN74LS606 710 733 -
SN54LS605 SN74LS605 710 733 -
SN54LS607 SN74LS607 710 733 -

- SN74LS783 711 734 -

SN54LS139 SN74LS139 648 620 650 
SN54LS155 SN74LS155 648 620 650 
SN54LS156 SN74LS156 648 620 650 
SN54LS259 SN74LS259 648 620 650 
SN54LS42 SN74LS42 648 620 650 
SN54LS145 SN74LS145 648 620 650 
SN54LS138 SN74LS138 648 620 650 
SN54LS137 SN74LS137 648 620 650 
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LS TTL 54LS00/74LSOO SEFllES (continued) 

Function 

Pnority Encoders 

1 O-Line Decimal to 4-Line Priority Encocłer 
8-lnput to 3-Line Priority Encoder 
8-lnput to 3-Line Priority Encoder, 3-State 

Arithmetic Operators 

4-Bit Full Adder 
4-Bit Full Adder (Rotated LS83A) 
4-Bit ALU 
Quad 4-Bit Adder I Subtractor 
Look Ahead Carry Generator 
Dual Carry/Save Full Adder 

Comparators 

4-Bit Magnitude Comparator 
8-B1t Magnitude Comparator. 3-State* 
8-B1t Magn1tude Comparator. 3-State" 
8-Bit Magnitude Comparator. 3-State* 
8-B1t Magnitude Comparator. Open-Collector' 
8-Blt Magnitude Comparator. Open-Collector" 
8-B1t Magn1tude Comparator. Open-Collector• 
8-81t Magn1tude Comparator with Enable* 
8-B1t Magnitude Comparator w1th Enable' 

Parity Generators/Checkers 

9-Bit Odd/Even Parity Generator /Checlcer 

Monstable Multivibrators 

Retriggerable Monostable Multivibrator 
Dual Retriggerable Monostable Multivibrator 
Dual One-Shot (Very Stable) 

Display Decoder/Drivers (BCD to Seven Segment) 

BCD to 7-Segment Decoder /Driver, OpEm-Collector 
BCD to 7-Segment Decoder /Driver with Pull-Ups 
BCD to 7-Segment Decoder/Driver, Open-Collector 
BCD to 7-Segment Decoder/Driver, Open-Collector 
BCD to 7-Segment Decoder /Driver with Pull-Ups 
BCD to 7-Segment Decoder /Driver, Open-Collector 

Bus-Oriented 3-State Circuits 

Quad Butler, Low Enable, 3-State 
Quad Butler, High Enable, 3-State 
Octal Bus/Line.Driver, lnverting, 3-State 
Octal Bus/Line Driver, 3-State 
Quad Bus Transceiver, lnverting, 3-State 

Quad Bus Transceiver, Noninverting, 3-State 
Octal Driver, Noninverting, 3-State 
Octal Bus Transceiver, Noninverting, 3-State 
Hex Butler, Common Enable, 3-State 
Hex lnverter, Common Enable, 3-State 

Hex Butler, 4-Bit and 2-Bit, 3-State 
Hex lnverter, 4-Bit and 2-Bit, 3-State 
Octal Butler (81 LS95), 3-State 
Octal Butler (81 LS96), 3-State 
Octal Butler (81 LS97), 3-State 

Octal Butler (81 LS98), 3-State 
Octal Butler /Line Driver, 3-State 
Octal Butler /Line Driver, 3-State 
Detal Bus Transceiver, lnvertmg, 3-State 
Octal Bus Transceiver, True, lnverting, ~!-State 

Detal Bus Transceiver, Noninverting, 3-State 
Octal Transceiver with Storage, 3-State 
Octal Transceiver with Storage, 3-State 

*To be introduced 

Operating Temperatura Range 

-55°C to +125°C I 

SN54LS147 
SN54LS148 
SN54LS348 

SN54LS83A 
SN54LS283 
SN54LS181 
SN54LS385 
SN54LS182 
SN54LS183 

SN54LS85 
SN54LS682 
SN54LS684 
SN54LS688 
SN54LS683 
SN54LS685 
SN54LS689 
SN54LS686 
SN54LS687 

SN54LS280 

SN54LS122 
SN54LS123 
SN54LS221 

SN54LS47 
SN54LS48 
SN54LS49 
SN54LS247 
SN54LS248 
SN54LS249 

SN54LS125A 
SN54LS126A 
SN54LS240 
SN54LS241 
SN54LS242 

SN54LS243 
SN54LS244 
SN54LS245 
SN54LS365A 
SN54LS366A 

SN54LS367A 
SN54LS368A 
SN54LS795 
SN54LS796 
SN54LS797 

SN54LS798 
SN54LS540 
SN54LS541 
SN54LS640 
SN54LS643 

SN54LS645 
SN54LS620 
SN54LS623 
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0°C to +70°C 

SN74LS147. 
SN74LS148 
SN74LS348 

SN74LS83A 
SN74LS283 
SN74LS181 
SN74LS385 
SN74LS182 
SN74LS183 

SN74LS85 
SN74LS682 
SN74LS684 
SN74LS688 
SN74LS683 
SN74LS685 
SN74LS689 
SN74LS686 
SN74LS687 

SN74LS280 

SN74LS122 
SN74LS123 
SN74LS221 

SN74LS47 
SN74LS48 
SN74LS49 
SN74LS247 
SN74LS248 
SN74LS249 

SN74LS125A 
SN74LS126A 
SN74LS240 
SN74LS241 
SN74LS242 

SN74LS243 
SN74LS244 
SN74LS245 
SN74LS365A 
SN74LS366A 

SN74LS367A 
SN74LS368A 
SN74LS795 
SN74LS796 
SN74LS797 

SN74LS798 
SN74LS540 
SN74LS541 
SN74LS640 
SN74LS643 

SN74LS645 
SN74LS620 
SN74LS623 

Packages 

Dual-In-Line I Fiat-
Plastic I Ceramic I Ceramic 

648 
648 
648 

648 
648 
649 
738 
648 
646 

648 
738 
738 
738 
738 
738 
738 
649 
649 

646 

646 
648 
648 

648 
648 
646 
648 
648 
648 

646 
646 
738 
738 
646 

646 
738 
738 
648 
648 

648 
648 
738 
738 
738 

738 
738 
738 
738 
738 

738 
738 
738 

620 
620 
620 

620 
620 
623 
732 
620 
632 

620 
732 
732 
732 
732 
732 
732 
623 
623 

632 

632 
620 
620 

620 
620 
632 
620 
620 
620 

632 
632 
732 
732 
632 

632 
732 
732 
620 
620 

620 
620 
732 
732 
732 

732 
732 
732 
732 
732 

732 
732 
732 

650 
650 
650 

650 
650 
652 
737 
650 
607 

650 
737 
737 
737 
737 
737 
737 
652 
652 

607 

607 
650 
650 

650 
650 
607 
650 
650 
650 

607 
607 
737 
737 
607 

607 
737 
737 
650 
650 

650 
650 
737 
737 
737 

737 
737 
737 
737 
737 

737 
737 
737 



LS TTL 54LS00/74LSOO SERI ES (continued) 

[ Function 

Open- Collector Elus Transceovers 

Octal Bus Transceiver, Non inverting, Open-Collector 
Octal Bus Transceiver, lnve rting, Open-Collector 
Octal Bus Transceiver, Trm " lnverting, Open-Collector 
Octal Transceiver with Sto rage, Open-Collector 
Octal Transceiver with Sto 

WSUFFIX 
CERAMIC PACKAGE 

CASE 607 

N SUFFIX 
PLASTIC PACl<AGE 

CASE 646 

WSUFFIX 
CERAMIC PACKAGE 

CASE 652 

1l:'. 
J SUFFIX 

CERAMIC PACKAGE 
CASE 7313 

rnge, Open-Collector 

J SUFFIX 
CERAMIC PACKAGE 

CASE 620 

N SUFFIX 
PLASTIC PACKAGE 

CASE 64,8 

N SUFFIX 
PLASTIC PACKAGE 

CASE 710 

J SUFFIX 
CERAMIC PACKAGE 

CASE 734 

Operating Temperatura Range 

-55°C to +125°C I 0°C to +70°C 

SN54LS641 SN74LS641 
SN54LS642 SN74LS642 
SN54LS644 SN74LS644 
SN54LS621 SN74LS621 
SN54LS622 SN74LS622 
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J SUFFIX 
CERAMIC PACKAGE 

CASE 623 

N SUFFIX 
PLASTIC PACKAGE 

CASE 649 

N SUFFIX 
PLASTIC PACKAGF 

CASE 711 

20 

W SUFFIX 
CERAMIC PACKAGE 

CASE 737 

Packages 

Dual-In-Line I Fiat 
Plastic I Ceramic I Ceramic 

738 732 737 
738 732 737 
738 732 737 
738 732 737 
738 732 737 

J SUFFIX 
CERAMIC PACKAGE 

"CASE 632 

WSUFFIX 
CERAMIC PACKAGE 

CASE 650 

20-, ' 
1 IJ 

J SUFFIX 
CERAMIC PACKAGE 

CASE 732 

N SUFFIX 
PLASTIC PACKAGE 

CASE 738 



I 

ALS TT"- 54ALS00/74ALSOO 
Integrated Circuits 

The Advanced Low Power Schottky TTL family (ALS TTL) 

provides a 50% power reduction compared to standard 

54/74LS TTL and yet offers improved circuit performance 

over the standard LS due to Motorola's state-of-the-art 

oxide isolated process (MOSAIC). Th is is a new product line; 

contact your Motorola representcitive for complete details 

and current introduction status. 

SN54ALSOO Series (-55 to +125°C) 

SN74ALSOO Series (O to+ 70°C) 

Function 

AND Gates 

Quad 2-lnput AND Gate 

NAND Gates 

Hex I nverter 
Quad 2-lnput NAND Gate 

OR Gates 

Quad 2-lnput DR Gate 

NOR Gates 

Quad 2-lnput NOR Gate 

Flip-Flops 

Dual D Flip-Flop 
Dual JK Flip-Flop with Preset 
Detal D Flip-Flop with Clear 
Detal D Flip-Flop, 3-State 
Detal D Flip-Flop, 3-State 
Detal D Flip-Flop with Enable 
Detal D Flip-Flop, lnverting, 3-State 
Detal D Flip-Flop 
Detal D Flip-Flop, lnverting 

Latches 

Detal Transparent Lateh, 3-State 
Oetal Transparent Lateh, 3-State 
Octal Transparent Latch, lnverting, 3-State 
Oetal Transparent Lateh 
Detal Transparent Lateh, lnverting 

Counters/ M ult1plexers 

BCD Deeade Counter. Asynehronous Heset (931 O Type) 
4-Bit Binary Counter, Asynehronous Reset (9316 Type) 
BCD Deeade Counter. Synehronous RHset 
4-Bit ffinary Counter, Synchronous Reset 
Deeade Counter /Lateh/Multiplexer. Asynehronous Reset. 

3-State 
Bi nary Counter /Latch/Multiplexer, Asynchronous Reset, 

3-State 
Deeade Counter /Lateh/Multiplexer. Synehronous Reset, 

3-State 
B1nary Counter /Lateh/Multiplexer. Synehronous Reset, 

3-State 
Deeade Counter /Register /Multiplexer. 3-State 
Bi nary Counter /Register /Multiplexer. 3-State 
Deeade Counter /Register /Multiplexer. 3-State 
Binary Counter /Register /Multiplexer. 3-State 

Operating Temperature Range 

-55°C to +125°C I 0°C to +70°C 

SN54ALS08 SN74ALS08 

SN54ALS04 SN74ALS04 
SN54ALSOO SN74ALSOO 

SN54ALS32 SN74ALS32 

SN54ALS02 SN74ALS02 

SN54ALS74 SN74ALS74 
SN54ALS109 SN74ALS109 
SN54ALS273 SN74ALS273 
SN54ALS374 SN74ALS374 
SN54ALS574 SN74ALS574 
SN54ALS377 SN74ALS377 
SN54ALS576 SN74ALS576 
SN54ALS874 SN74ALS874 
SN54ALS876 SN74ALS876 

SN54ALS373 SN74ALS373 
SN54ALS573 SN74ALS573 
SN54ALS580 SN74ALS580 
SN54ALS873 SN74ALS873 
SN54ALS880 SN74ALS880 

SN54ALS160 SN74ALS160 
SN54ALS161 SN74ALS161 
SN54ALS162 SN74ALS162 
SN54ALS163 SN74ALS163 

SN54ALS690 SN74ALS690 

SN54ALS691 SN74ALS691 

SN54ALS692 SN74ALS692 

SN54ALS693 SN74ALS693 
SN54ALS696 SN74ALS696 
SN54ALS697 SN74ALS697 
SN54ALS698 SN74ALS698 
SN54ALS699 SN74ALS699 
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Packages 

Dual-In-Line I Fiat 
, Plastic I Ceramic I Ceramic 

646 632 607 

646 632 607 
646 632 607 

646 632 607 

646 632 607 

646 632 607 
648 620 650 
738 732 737 
738 732 737 
738 732 737 
738 732 737 
738 732 737 
649 623 652 
649 623 652 

738 732 737 
738 732 737 
738 732 737 
649 623 652 
649 623 652 

648 620 650 
648 620 650 
648 620 650 
648 620 650 

738 732 737 

738 732 737 

738 732 737 

738 732 737 
738 732 737 
738 732 737 
738 732 737 
738 732 737 



ALS TTL 54ALSi00/74.ALSOO SERIES (contlnued) 

Function [---,.---
Open-Collector BLIIS Trans,oeovers 

Octal Bus Transceiver, Non 1nverting, Open-Collector 
Octał Bus Transceiver, lnve rting, Open-Collector 
Octal Bus Transceiver, True , lnverting, Open-Collector 
Octal Transceiver with Stor age, Open-Collector 
Octal Transceiver vvith Stor age, Open-Collector 
Octal Transceiver /Latch/M ultiplexer, Noninverting, 

Open-Collector 
Octal Transceiver/Latch/M 

Open-Collector 
ultiplexer, lnverting, 

rting, 3-State 

Bus-Oriented 3-St•Ue Circuots 

Octal Bus/Line Driver, lnve 
Octal Bus/Line Driver, 3-St 
Quad Bus Transceiver, lnve 
Quad Bus Transceiver, Non 
Octal Driver, Noninverting, 
Octal Bus Transceiver, Non 
Octal Bus Transceiver, lnve 
Octal Bus Transceiver, True 
Octal T ransceiver with Stor 
Octal Transceiver with Stor 
Octal Transceiver /Latch/M 
Octal Transceiver /Latch/M 

WSUFFIX 
CERAMIC PACKAGE 

CASE 607 

N SUFFIX 
PLASTIC PACKAGE 

CASE 648 

J SUFF'IX 
CERAMIC P~1CKĄGE 

CASE 732 

ate 
rting, 3-State 
inverting, 3-State 
3-State 
inverting, 3-State 
rting, 3-State 
, lnverting, 3-State 
age, 3-State 
age, 3-State 
ultiplexer, Noninverting, 3-State 
ultiplexer, lnverting, 3-State 

J SUFFIX 
CERAMIC PACKĄGE 

CASE 620 

N SUFFIX 
PLASTIC PACKĄGE 

CASE 649 

Packa ges 

Operating Temperatura Range Dual-In-Line I Fiat 
-55°C to +125°C I 0°C to +70°C Plastic I Ceramic I Ceramic 

SN54ALS641 SN74ALS641 738 732 737 
SN54ALS642 SN74ALS642 738 732 737 
SN54ALS644 SN74ALS644 738 732 737 
SN54ALS621 SN74ALS621 738 732 737 
SN54ALS622 SN74ALS622 738 732 737 

SN54ALS647 SN74ALS647 649 623 652 

SN54ALS649 SN74ALS649 649 623 652 

SN54ALS240 SN74ALS240 738 732 737 
SN54ALS241 SN74ALS241 738 732 737 
SN54ALS242 SN74ALS242 646 632 607 
SN54ALS243 SN74ALS243 646 632 607 
SN54ALS244 SN74ALS244 738 732 737 
SN54ALS245 SN74ALS245 738 732 737 
SN54ALS640 SN74ALS640 738 732 737 
SN54ALS643 SN74ALS643 738 732 737 
SN54ALS620 SN74ALS620 738 732 737 
SN54ALS623 SN74ALS623 738 732 737 
SN54ALS646 SN74ALS646 649 623 652 
SN54ALS648 SN74ALS648 649 623 652 

J SUFFIX 
CERAMIC PACKĄGE 

CASE 623 

J SUFFIX 
CERAMIC PACKĄGE 

CASE 632 

N SUFFIX 
PLASTIC PACKĄGE 

CASE 646 

16 

WSUFFIX 
CERAMIC PACMOE 

CASE 650 

WSUFFIX 
CERAMIC PACKĄGE 

CASE 737 
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WSUFFIX 
CERAMIC PACKĄGE 

CASE 652 

N SUFFIX 
PLASTIC PACKĄGE 

CASE 738 



FAST TTL 54FOD/7 4FOO 
Integrated Circuits 

The FAST Schottky TTL family prnvides a 75-80% power 

reduction compared to standard Schottky (541745) TTL and 

yet offers a 20-40% improvement in circuit performance 

over the standard Schottky due to l\llotorola's state-of-the

art oxide isolated process (MOSAIC). This is a new product 

line, contact your Motorola reprnsentative for complete 

details and current introduction sta1tus. 

MC54FOO Series (-55 to +125°C:) 

MC74FOO Series (0 to + 70°C) 

AND Gates 

Quad 2-lnput AND Gate 
Triple 3-lnput AND Gate 

NAND Gates 

Hex lnverter 
Quad 2-lnput NAND Gate 
Triple 3-lnput NAND Gate 
Dual 4-lnput NAND Gate 

OR Gates 

Quad 2-lnput OR Gate 

NOR Gates 

Quad 2-lnput NOR Gate 

Flip-Flops 

Dual D Flip-Flop 

Function 

Dual JK Flip-Flop with Preset 
Octal D Flip-Flop, 3-State 
Octal D Flip-Flop. 3-State 

Latches 

Detal Transparent Latch, 3-State 
Octal Transparent Latch. 3-State 

Decoder I Demultiplexers 

Dual 1-of-4 Decoder/Demultiplexer 
1-of-8 Decoder /Demultiplexer 

Bus-Oriented 3-State Circuits 

Octal Bus/Line Driver, lnverting, 3-State 
Octal Bus/Line Driver, 3-State 
Quad Bus Transceiver, lnverting, 3-State 
Quad Bus Transceiver, Noninverting, 3· State 
Octal Driver, Noninverting, 3-State 

Operating Temperaturo Range 

-55°C to +125°C 0°C to +70°C 

MC54F08 
MC54F11 

MC54F04 
MC54FOO 
MC54F10 
MC54F20 

MC54F32 

MC54F02 

MC54F74 
MC54F109 
MC54F374 
MC54F534 

MC54F373 
MC54F533 

MC54F139 
MC54F138 

MC54F240 
MC54F241 
MC54F242 
MC54F243 
MC54F244 

MC74F08 
MC74F11 

MC74F04 
MC74FOO 
MC74F10 
MC74F20 

MC74F32 

MC74F02 

MC74F74 
MC74F109 
MC74F374 
MC'74F534 

MC74F373 
MC74F533 

MC74F139 
MC74F138 

MC74F240 
MC74F241 
MC74F242 
MC74F243 
MC74F244 

Packages 

Dual-In-Line Fiat 

Plastic Ceramic Ceramic 

646 
646 

646 
646 
646 
646 

646 

646 

646 
648 
738 
738 

738 
738 

648 
648 

738 
738 
646 
646 
738 

632 
632 

632 
632 
632 
632 

632 

632 

632 
620 
732 
732 

732 
732 

620 
620 

732 
732 
632 
632 
732 

607 
607 

607 
607 
607 
607 

607 

607 

607 
650 
737 
737 

737 
737 

650 
650 

737 
737 
607 
607 
737 

~ "~ "rlll///IM „ ... "-~'lflj(((V u ~ ~·~u ~ lrmrn ~ ;rwT~~-~ ~ 
W SUFFIX J SUFFIX J SUFFIX N SUFFIX N SUFFIX 

CERAMIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE PLASTIC PACKAGE PLASTIC PACKAGE 
CASE 607 CASE 620 CASE 632 CASE 646 CASE 648 

'°-J SUFFIX 
CERAMIC PACKAGE 

CASE 732 
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WSUFFIX 
CERAMIC PACKAGE 

CASE 737 
-20 

' ' 

N SUFFIX 
PLASTIC PACKAGE 

CASE 738 



MTTL Complex Functions 
Integrated -Ci1rcults 

MC4000 Series (O to + 75°C) 
MC4300 Series ( - 55 to + 125°C) 

The MTTL cornplex functions are designed for 
digital applications 1in the medium to high-speed 
range. 

These MTTL devices provide significant reduc
tion in package count and increased log ie per func
tion over devices in the basie MTTL and MDTL 
families. 

Functlons and C:hara1cterlstlcs (V cc = 5.0 V, TA = 25°Cl 

All devices shown can be used with all MTTL and MDTL devices; however, the loading factors shown reflect 
use with other devic:es in the same MC-number series unless otherwise noted. 

Fun ctic1n 

Dual 4-Channel Data Selecto r 

BCD-to-Binary/Bina q Ho-BC[ ) 
Number Converter 

Dual Data Oistributo1 

Binary to One-of-Eig Decoder hl Line 

f-Four l Dual Binary to One-o 

8-Bit Parity Tree 

Dual 4-Bit Parity Tret 

4-Bit Shift Register 

Quad Type D Flip-Flo 

Programmable Modu Io-I~ 
Oecade Counter 

Programmable Modu Io :1. M 
Counters 

Programmable Modu Io-N 
ter Hexadecimal Coun 

Dual F'rogrammable Modulo 

.ine Decoder 

1Jdulo 5 

4 Counters 

Dual 4-Bit Comparatc H (Oper 1-Collector) 

Dual 4-Bit Comparatc " 
4-Bit Universal Cou n ter 

Dual Voltage Control led Mul tivibrator 

Operatlng Range 

-55 to Case 

+ 125•c O to +75°C 

MC4300F.L MC4000L,P 607 .632.646 

MC4001L.P 650,620,648 

MC4302F,L MC4002L,P 607,632,646 

MC4306F,L MC4006L,P 607,632,646 

MC4307F,L MC4007L,P 650,620,648 

MC4308F,L MC4008L,P 607,632,646 

MC4310F,L MC4010L,P 607,632,646 

MC4312F,L MC4012L,P 607,632,646 

MC4315F,L MC4015L,P 650,620,648 

MC4316F,L MC4016L,P 650,620,648 

MC4317F,L MC4017L,P 650,620,648 

MC4318F,L MC4018L,P 650,620,648 

MC4319F,L MC4019L,P 650,620,648 

MC4321F,L MC4021 L,P 650,620,648 

MC4322F,L MC4022L,P 650,620,648 

MC4323F,L MC4023L,P 607 ,632,646 

MC4324F,L MC4024L,P 607,632,646 

output Propagatlon Power 
Loadlng Dalay Dl11ipation 
Factor tpd Po 

Each output ""typ mWtyp/pkg 

10 
Control Line = 18 

150 
Data Line = 11 

Open-Col lector Address Time 
300 

IQL = 16 mA <45 ns 

10 10.5 175 

10 14 100 

10 14 125 

10 15 to 30 150 

10 9.5 to 22 125 

10 22/bit 180 

10 16 190 

8 
Clock to 03 = 50 

250 
Clock to Bus = 35 

8 
Clock to 03 = 50 

250 
Ciock to Bus = 35 

8 
Clock to 03 = 50 

250 
Clock to Bus = 35 

8 
Clock to 03 = 50 

250 
Clock to Bus = 35 

10 20 250 

10 20 250 

10 16/bit 200 

7 Imax = 30 MHz 150 



MTTL MC4300/4000 SERll:S (continued) 

Function 
-55 to 
+125°c 

lnverting/Noninverting -One-of-Eight Decoder 

Seven Segment Character Generator -
Binary to Two-of-Eight Decoder -
Single-Error Hamming Code Detector -

and Generator 

Quad Predriver MC4342F,L 

Dual Line Selector 
MC4343F,L 

Phase-Frequency Detector MC4344F,L 

Noninverting One-of-Eight Decoder -

Cou nter-Latch-Decoder MC4350F,L 

Cou nter-Latch-Decoder MC4351 F,L 

Dual Decade Counter MC4352F,L 

Dual Hexadecimal Counter MC4353F,L 

Dual Decade Up/Down Counter MC4354F,L 

Dual Binary Up/Down Counter MC4355F,L 

NBCD Adder MC4356F,L 

Nines Complement/Zero Element MC4358F,L 

Bus Transfer Switch MC4360F,L 

Dual Majority Logic Gate MC4362F,L 

64-Bit Random Access Memory -

Dual MOS-to-TTL Level Translator 
MC4368F,L 

with Three-State Output 

F SUFFIX 
CERAMIC PACKAGE 

CASE 607 

IL SUFFIX 
CERAMIC PACKAGE 

CASE 620 

Output 

o to +15•c Case 
Loading 
Factor 

Each Output 

MC4038L,P 650,620 ,648 

MC4039L,P 650,620,648 Open-Col lector 

MC4040L,P 650,620,648 IQL ~ 20 mA 

MC4041 L,P 650,620,648 

MC4042L,P 607,632,646 IQL ~ 50 mA 

~Open-Collector 

607 ,632 ,646 j IQL 
400 mA 

MC4043L,P 
= 

Pul sed 

MC4044L,P 607,632,646 10 

MC4048L,P 650,620,648 
Open-Collector 
IQL = 16 mA 

MC4050L,P 650,620,648 
Open-Collector 
IQL = 40 mA 

Open-Emitter 

MC4051 L,P 650,620,648 
40 mA Sourcing 

Capabiljty@; 
10% Outy Cycle 

MC4052L,P 650,620,648 10 

MC4053L,P 650,620,648 10 

MC4054L,P 667,623,649 10 

MC4055L,P 667 ,623,649 10 

MC4056L,P 650,620,648 10 

MC4058L,P 607 ,632 ,646 10 

MC4060L,P 650,620,648 10 

MC4062L,P 607,632,646 10 

MC4064L,P 650,620,648 
Open-Collector 
IQL=15mA 

MC4068L,P 607,632,646 10 

L SUFFIX 
CERAMIC PACKAGE 

CASE 623 

L SUFFIX 
CERAMIC PACKAGE 

CASE 632 

Propagatlon Power 
Delay Dissipation 
tpd Po 

ns typ mW typlpkg 

240 

Address 240 

Time 200 

<45 ns 240 

15 120 

20 70 

9.0 85 

Address Time 
240 

<50 ns) 

fTog = 35 MHz 450 

fTog = 35 MHz 450 

fToa = 40 MHz 350 

fTon = 40 MHz 350 

fToa = 12 MHz 600 

fToo = 12 MHz 600 

30 300 

30 200 

25 350 

z = 20 
75 

z~ 11 

Access Time 
384 

<60 ns 

20 150 

P SUFFIX 
PLASTIC PACKAGE 

CASE 646 

rtfll!I'! k~-L~ 
M •' . . . ~ 

P SUFFIX 
PLASTIC PACKAGE 

CASE 648 

1'. 

P SUFFIX 
PLASTIC PACKAGE 

CASE 649 
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F SUFFIX 
CERAMIC PACKAGE 

CASE 650 

F SUFFIX 
CERAMIC PACKAGE 

CASE 667 



MTTL Ili 
Integrated Clrcuits 

MTTL Ili integrated circuits comprise a family of 
transistor-transis;tor logic designed for general 
purpose digital applications. The family has a high 

Maximum Ratlngs 

Supply Voltage - Co 

Supply Operating Vol 

lnput Voltage 

Output Voltage 

Operating Temperatu 

Rating 

ntiriuou 

tage Ra 

re Rang 

s MC31 OO series 
MC3000 series 

nge 

e MC31 OO series 
MC3000 series 

Storage Temperatura Range -- Ceramic Package 
Plastic Package 

Functlons and C::haracterlstlcs (Vcc 

Fu111ctlo 

Quad 2-lnput AND Ci ate 

ate 

te 

Quad 2-lnput NOR Ci 

Quad 2-lnput OR Ga 

Triple 3-lnput NANCI Ga1te 
(Open-Collector) 

8-lnput NAND Gate 

n 

Quad 2-lnput Exclus Gate ive OR 

1ve NOF 

Power~ 

>Wer Ga 

ut AND 
river 

Quad 2-lnput Exclus I Gate 

Dual 4-lnput NAND ·iate 

Dual 4-lnput AND P< 

Dual 3-lnput 3-0utpi 
Terminated Line [) 

Dual 3-lnput 3-0utpi ut NAN[ 
river Terminated Line [) 

AND lnput J-K Flip-I' lop 

p-Flop 

p 

AND lnput JJ-KK Fli 

Dual Type D Flip-Flo1 

Dual J-K Flip-Flop 

Dual J-K Flip-Flop 

te 

Seri es 

) Series 

Value 

+7.0 
+7.0 

4.5 to 5.5 

+5.5 

+5.5 

-55 to + 125 
o to + 75 

-65 to + 175 
-55 to + 125 

5.0 V, TA 

Case 632,646 
0°C to +75°C 

MC3001 

MC3002 

MC3003 

MC3007 

MC3015 

MC3021 

MC3022 

MC3025 

MC3026 

MC3028 

MC3029 

MC3051 

MC3052 

MC3060 

MC3061 

MC3062 

MC3000 Series (O to + 75°CJ 
MC31 oo Seri es I - 55 to + 125°CJ 

operating speed (30-50 MHz clock rate), good ex
ternal noise immunity, high fan-out, and the ca
pability of driving lines up to 600 pF capacitance. 

Unit 

Vdc 
Vdc 

Vdc 

Vdc 

Vdc 

oc 
oc 
oc 
oc 

25°Cl 

Type<]) 

P SUFFIX 
PLASTIC PACKAGE 

CASE 646 

Loading 
Case 607,632 Factor 

-55°C to + 125°C Each Output 

MC3101 10 

MC3102 10 

MC3103 10 

MC3107 10 

MC3115 10 

MC3121 8 

MC3122 8 

MC3125 20 

MC3126 20 

MC3128 . 
MC3129 . 
MC3151 10 

MC3152 10 

MC3160 10 

MC3161 10 

MC3162 10 

L SUFFIX 
CERAMIC PACKAGE 

CASE 632 

Power 
Propagation Dlssipation 

Delay mW 
ns typ typ/pkg 

9.0 112 

6.0 122 

9.0 150 

8.0 66 

8.0 22 

14 100 

14 85 

6.0 70 

9.0 90 

9.0 56 

6.0 44 

f = 50 MHz 50 

f = 40 MHz 75 

f = 30 MHz 120 

f = 50 MHz 100 

f = 50 MHz 100 

(j) F suffix denotes Fiat Package, L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Plastic Package, (i.e., MC3001F = Fiat 
Package, MC3001l. = Cenimic Package, MC3001P = Plastic Package). 
*Direct Output = ·10 minus the number of resistor·terminated outputs being used. 
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MDTL 
Integrated Circuits 

MDTL integrated circuits provide an excellent 
balance of speed, power dissipation, and noise im
munity for general purpose digital applications. 

Maximum Ratings 

Rating Value Unit 

Supply Voltage - Vdc 
Operating 4.5 to 5.5 
Continuous a.o 
Pul sed, < 1 second 12 

Output Current (Inio Outputs with mAdc 
Outputs Low) 

Buffers, Power Gates - Continuous 100 
Pulsed, < 30 ms 300 
All other types - Continuous 30 
Pulsed, < 30 ms 90 

lnput Forward Current - mAdc 
Continuous -10 
Pulsed, < 30 ms -30 

or 
Negative Voltage at lnput - Vdc 

Continuous -0.5 
Pulsed, < 30 ms -1.5 

Functlons and Characterlsth:s (Vcc 5.0 Vdc, TA 

Function 
Type(]) 

Case 
O to 

+75'C 

Expandable Dual 4-lnput NAND Gate MC830 607 ,632,646 
Expandable Dual 4-lnput Buffer MC832 607,632,646 

Dual 4-lnput Expander MC833 607,632,646 
Hex lnverter MC834 607,632,646 
Hex lnverter (without output resistors) MC835 607,632,646 
Hex lnverter MC836 607 ,632 ,646 

Hex lnverter MC837 607 ,632,646 
Oecade Counter MC838 607 ,632,646 
Oivide·by·Sixteen Counter MC839 607,632,646 
Hex lnverter (without input diodes) MC840 607 ,632 ,646 
Hex lnverter (without output resistors 

and input diodes) MC841 607,632,646 

Expandable Dual 4-lnput Power Gate MC844 607,632,646 
Clocked Flip-Flop MC845 607,632,646 
Quad 2-lnput NAND Gate MC846 607,632,646 

Clocked Flip-Flop MC848 607,632,646 
Quad 2-lhput NAND Gate 12 k pul lup resistorl MC849 607 ,632 ,646 

Pulse Triggered Binary MC850 607 ,632 ,646 
Monostable Multivibrator MC851 607 ,632 ,646 
Dual J-K Flip-Flop (common clock and 

Co, separate Sol MC852 607 ,632,646 
Dual J-K Flip-Flop (separate clock and 

So. no Col MC853 607 ,632,646 
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MC830 Series (O to + 75°C) 
MC930 Seri es ( - 55 to + 125°c: 

The line includes many multifunction types. Ad· 
ditional log ie power is provided by the "wired OR" 
capability of the basie MDTL gate. 

Rating Value Unit 

lnput Reverse Current 1.0 mAdc 
or 

Positive Voltage at Diode lnput 5.5 Vdc 

Operating Temperatura Range 'C 
MC930 Series -55to+125 
MC830 Series O to + 75 

Storage Temperatura Range 'C 
Ceramic Package -65to+150 
Plastic Package -5510 +125 

Maximum Junction Temperatura 'C 
MC930 Series 175 
MC830 Series 150 

25°C) 

loading Propaga- Power 
Type(]) 

Case 
Factor tion Dlsslpation 

-55 to Each Delay mW 
+ 125'C Output ns typ typlpkg 

MC930 607,632 8 30 22 
MC932 607,632 25 35 85 

MC933 607,632 - - -
MC934 607,632 8 30 66 
MC935 607,632 8 30 42 
MC936 607,632 8 30 66 

MC937 607,632 7 25 90 
MC938 607,632 8 30 MHz@ 150 
MC939 607,632 8 30 MHz@ 150 
MC940 607,632 8 30 66 

MC941 607,632 8 30 42 

MC944 607,632 27 30 65 
MC945 607,632 12/10~ 40 60 
MC946 607,632 8 30 44 

MC948 607,632 11/9~ 40 70 
MC949 607,632 7 25 66 

MC950 607,632 10/8~ 15 50 
MC951 607,632 10 40 30 

MC952 607,632 12/10~ 40 120 

MC953 607,632 12/10~ 40 120 



MDTL INTEGFlATEID CIRCUITS (continued) 

Fu1 1ction 

Dual J-K Flip-Flop le• clock and Co 
separate So, 2 k pi 

Jmmon 
1liu1P re 
:tparate 
esistor) 

si stor) 
Dual J-K Flip-Flop (s• clock and So 

no Co, 2 k pullup r 
Quad 2-lnput Bulier 
Quad 2-lnput NAND Gate Power 

lput NA 
) 

Expandable Dual 4-h 
12 k pullup resistor 

Triple 3-lnput NAND 
Triple 3-lnput NAND 

resistor) 

Ga1te 
Ga11e 12 

ND Gate 

k pullup 

Dual E•-lnput NAND C ~. pullup resistor) J8tEI (6 
Jate1 (2 
~AND G 

Dual E•-lnput NAND C ~: pullup resistor) 
Expandable 8-lnput I 

Expandable 8-lnput I ~AND G 
) 12 k pullup resistor 

10-lnput NAND Gate 

ate 

ate 

10-lnput NAND Gate 12 I< pu 
ate 

llup resistor) 
Quad 2-lnput AND G 

Quad 2-lnput AND G ate 12 k 
e Quad 2-lnput DR Gat 

Quad 2-1 np ut OR Gat e (:!kp 
ate Quad 2-lnput NOR G 

Quad 2-lnput NOR G ate 12 k 

Quad 2-lnput Exclusi ve OR C 
Quad Latch 
Quad Latch 
Quad 2-lnput NAND Gate Iw 

output resistor) 
High Voltage Hex lnv erter 

pullup resistor) 

ullup resistor) 

pullup resistor) 

iate 

ithout 

Type(j) 
Case 

O to 
+75°C 

MC855 607 ,632,646 

MC856 607 ,632,646 
MC857 607 ,632,646 
MC858 607,632,646 

MC861 607,632,646 

MC862 607,632,646 

MC863 607,632,646 

MC1800 607,632,646 
MC1801 607,632,646 
MC1802 607 ,632,646 

MC1803 607,632,646 
MC1804 607,632,646 
MC1805 607,632,646 
MC1806 607 ,632,646 

MC1807 607 ,632,646 
MC1808 607 ,632,646 
MC1809 607,632,646 
MC1810 607,632,646 
MC1811 607,632,646 

MC1812 607 ,632,646 
MC1813 620,648 
MC1814 607 ,632,646 

MC1818 607,632,646 
MC1820 632,646 

Loadlng Propaga- Power 
Type(j) 

Case 
Factor lion Dissipation 

-55 to Each Deiay mW 
+125°C Output ns typ typ/pkg 

MC955 607,632 11/9@ 40 140 

MC956 607,632 11/9@ 40 140 
MC957 607,632 25 35 170 
MC958 607,632 27 30 130 

MC961 607,632 7 25 33 

MC962 607,632 8 30 33 

MC963 607,632 7 25 50 

MC1900 607,632 8 30 22 
MC1901 607,632 7 25 33 
MC1902 607,632 8 30 11 

MC1903 607,632 7 25 16.5 
MC1904 607,632 8 30 11 
MC1905 607,632 7 25 16.5 
MC1906 607,632 8 35 72 

MC1907 607,632 7 30 85 
MC1908 607,632 8 35 97 
MC1909 607,632 7 30 115 
MC1910 607,632 8 30 60 
MC1911 607,632 7 25 72 

MC1912 607,632 8 40 120 
- - 7 35 220 

MC1914 607,632 7 35 220 

MC1918 607,632 8 30 32 
- - 7 40 42 

(j) F suffix de notes Ceramic Fiat Package, L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Piastic Package. (i.a. 
MC830F = Fiat f>ac~:age, MC830L = Dual In-Line Ceramic Package, MC830P = Plastic Package) 

<6> Fan-out for MC83.0 s1;1ries typa/Fan-out for MC930 series type. 
® Counting frequency. 

F SUFFiX 
CERAMIC PACKAGE 

CASE 607 

L SUFFIX 
CERAMIC PACKAGE 

CASE 632 
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P SUFFIX 
PLASTIC PACKAGE 

CASE 646 



MHTL 
Integrated Circuits 

Motorola's MHTL integrated circuits are es
pecially designed to meet the requirements of in
dustrial applications because of the outstanding 
noise immunity. MHTL circuits provide error-free 
operation in high noise environments far beyond 
the tolerance of other integr.ated circuit families. 
Multifunction p;ickages and broad operating tem
perature range further tai lor this device family to 
the industrial designer's requirements. 

* MHTL ceramic dual in-line devices are available with specifi
cation over the -55°C to+ 125°Ctemperature range and 1orwith 
hi-rei processing on special order. See your Motorola repre
sentative for pricing. 

Package drawrngs are shown on page· 145 

MC660P, L Seri es ( - 30 to + 75°CJ 
*MC660TL Series ( -55 to + 125°C) 

Typical Characteristics 

Rating Value Unit 

Supply Voltage 15 "' 1.0 Vdc 

Threshold Voltage 7.5 Vdc 

Logic "O" Output Voltage 
@lol= 5 mA 

{Active Pullup Output) 1.0 Vdc 
(Passiva Pullup) 0.4 Vdc 

Logic "1" Output Voltage 
@ vcc = 15 v 

(Active Pullup Output) 14.4 Vdc 
(Passiva Pullup) 14.9 Vdc 

Noise Margin 6.0 Vdc 

Functions and Characteristics• (Vcc 15 V± 1.0 Vdc, TA 25dgC) 

Power 

Function 
Type(l) Loading Propagation Dissipation 

Case Factor Delay mW 
Each Output ns typ typ/pkg 

Expandable Dual 4-lnput NAND Gate (active pullup) MC660 10 110 881261:2; 632,646 

Expandable Dual 4-lnput NAND Gate (passive pullup) MC661 10 125 881261:2; 632,646 

Expandable Dual 4-lnput Line Driver (NAND) MC662 30 140 180126(2) 632,646 

Dual J-K Flip-Flop MC663 9 3.0 MHz@ 200 632,646 

Master-Slave R-S Flip-Flop MC664 8 3.0 MHz@ 160 632,646 

MDTL = 8 
83 (MDTLJ 

Triple Level Translator MC665 MTTL Ili = 5.5 40 632,646 

Triple Level Translator MC666 10 75 105 632,646 

Dual Monostable Multivibrator MC667 10 140 240 632,646 

Quad 2-lnput NAND Gate (passive pullup) MC668 10 125 , 76152® 632,646 

Dual 4-lnput Expander MC669 - - - 632,646 

Triple 3-lnput NAND Gate (passive pull up) MC670 10 125 132/390 632,646 

Triple 3-lnput NAND Gate (active pullup) MC671 10 110 132/39® 632,646 

Quad 2-lnput NAND Gate (active pullup) MC672 10 110 176/52® 632,646 

Dual 2-lnput AND-OR-INVERT Gate (active pullup) MC673 10 110 160150® 632,646 

Dual 2-lnput AND-OR-INVERT Gate (pass1ve pullup) MC674 10 125 160/50® 632,646 

Dual Pulse Stretcher/Multivibrator MC675 10 
150 (Pins 1,6) 

180 632,646 
110 (Pins 5,6) 

BCD-To-Decimal Decoder-Driver MC676 - 500 380 620,648 

Hex lnverter With Strobe (active pullup) MC677 10 110 246/96(2) 620,648 

Hex lnverter With Strobe (without output resistors) MC678 10 125 192/96® 620,648 

Dual Lamp/Line Driver MC679,B 125 0.5 µ.styp 250/30(2) 632,646 

Hex lnverter (active pullup) MC680 10 110 246/96(2) 632,646 

Hex lnverter (Open-Collectorl MC681 10 , 25 192196(2) 632,646 

Quad Latch MC682 10 250 375 620,648 

Qusd 2-lnput Exclusive OR Gate MC683 10 - 380 632,646 

Decade Counter MC684 10 0.5 MHz@ 480 620,648 

Binary Counter MC685 10 0.5 MHz@ 480 620,648 

4-Bit Shift Register MC686 10 0.5 MHz@ 480 620,648 

Dual J-K Flip-Flop MC688 10 2.5 MHz@ 375 620,648 

Hex lnverter (high voltage) MC689 10 150 173155® 632,646 

Hex lnverter (active pullup) MC690 10 , 50 173/55® 632,646 

Hex lnverter/lnterface Element MC691 10 300 500/1500 632,646 

250 mA Quad 2-lnput NAND Gate (Schmitt Trigger) MC693 200 400 300 620,648 

Dual Interface Element, Line Driver/Receiver 
MC696 

10 ca 1 o v Vcc 
400 225160<Z 620,648 

(Schmitt Trigger) 15 /a' 25 v Vcc 

Hex lnverter (passive pullup) MC697 10 125 246/96tZI 632,646 

500 mA Dual 2-lnput AND Gate (Schmitt Trigger) MC699 400 400 450 632 

CD L suffix denotes Dual ln-Lme Ceramic Package, P denotes Dual In-Line Plastic Package (Le., MC660L = Dual In-Line Ceramic, MC660P = 

Dual In-Line Plastic Package) 
(2) lnputs High/lnput Low '~!Tog 
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The evolution of tele1phone equipment technology is 
accelerating as we ent1er the information age. Motorola 
is contributing lto this evolution by developing com
ponents that utilize advanced Bipolar and MOS tech
nologies to servE1 the te,lecommunication industry. 

The product line spans the whole spectrum of 
Telecommunication A.pplications, from devices for 
digital switching to prnducts for the telephone instru
ment and for thE1 emerging data communications mar
ket. 
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Digital Switching 

SUBSCRIBER LOOP INTERFACE CIRCUIT 

MC3419 ... designed to replace the hybrid transformer circuit in 
Central Office, PABX and Subscriber carrier equipment, 
providing signal separation for two-wire differentia! to 
four-wire single-ended conversions and suppression of 
longitudinal si gna Is at the two-wire input. lt provides de 
line current for powering the telset, operating from up 
to a 56 V supply. 

Vcc 

,- -- ---- - -- ---.- - -1 

1 B1 Mirror I 

I I 

~ 
,----------- J o o I 

I o LO LO I 

I EP - "' "' 
I 
I 

\Al Mirror\ I 
I BP 1= I I ł I ~ ł L -- ~ -, 

"i ....., I I 
I 
I 

ćJ 
I 

I 
I I 

I I 

r1 Tip 
RT TSI 

L __ -- -- _______ ] 

A 

Bias 

<~~Ul! --

~> ,:i Hook CC ___ / 
Bias Status 

Control 

RR RSI Circu1t 

s-- --- -- --------, 
82 Mirror 1 

>---< I 
I 
I 

I EN 
I '\ ( I 

TA = O to + 70°C 

Package: 
L Suffix - Case 726 

Analog Gro und VAG 
---{] ,-1 

RSO 

TSO 

RX RRX 
Rece1ve lnput 

I\ 

-{+ 
-HSO 

HST I Balance I 
-POI Network 

RTX1 Transm1t 

TX r~r- ~ ł I I I qó I -I o I RTX2 o I Bias L ________ „ - LO I / A2 Mirror/ I "' I 3 
RvTX I I I L __ -------·-- - ___ J 

V OB 

Device1 
Longitudinal Noise 
Balance (dB) (dBrncO) 

MC3419CL 40 
MC3419L 45 
MC3419AL 55 

MC34019 

MC34019 subscriber loop interface circuit is an extension 
of the MC34 1 9 SUC. 

lt provides all the functions of the MC34 19 plus foliowing 
features: 

18 
13 
10 

• The 2 darlingtons replaced by 2 single transistors 
• Interna! current limiting programmable by a single re-

si stor 
• Line current setting accurate with an interna! compen

sation circuit 
• Polarity inversion on the line thanks to a 'source and sink' 

interna! bridge configuration 
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Digital Swltchlng (continued) 

MC14404-MC14406-MC14407 
Companded PCM Codecs 

CMOS PCM Codec 

Vou Vss 

VĄG ~'' ~ 
ADI 

c 11 ....i::=----

C 12 L_ __ 

POI DOC CCI MSI 

Conversion Control Clrcuits 

Analog Subsystem 
Analog Switch Path 
and Two Autozero 

OP Amps 

CZ1 CZ2 

Parallel Loadable 
SAR Register 

• CMOS for Low-Power Dissipation (80 mW Active and 
1 mW Powered Down) 

• CGI TT and D3/D4 Specified Products 

MC14413-MC14414 
Switched Capiacito1r PCM Filters 

A- Uncommitted 
-·-----~ 

AO ---
OP-AMP A 

PCM Filter 

RXOD 
Receive 

Low Pass 

UJ Cl o co co co co 
(/) (/) (/) (/) 

T1 
Slgnaling 

Log ie 

R2 

R1 
Io 

Mu/A 

8 

8 

TDD 

Transmit 
Data COntr0I 

Receive 
Data Control 

C01 

C02 

• Chip Carrier Package 

• Single Supply Operation 

• 128 kHz to 3.088 MHz Operation 

Analog Ground 
VAG ---4tand 

TDE 

TDC 

RDC 

RCE 

ROD 

Power Down Control 

SIN XIX 
Compensa

tion 
._R_X_I -- Receive lnput 

These 3 outputs 
(AO, BO, RXO) 

can be used to 
drive either a 
solid-state or 

transformer load 
directly 

h I li MC"'" ~::': LPO } 

~ lL_J _T_x_o __ MC14413 

High Pass 
Low Pass (MC14413 only) 

OP-AMP B 

• CMOS for Low--Powe1· Dissipation (30 mW Powered 
Up, 1 mW Powered Down) 

• TTL and CMOS Level Compatible 

• Sin X/X Compensated Receive Lowpass 

r---------~M~S~I'.__ _ _. Frame Sync 
Control Legie ----•Sampling Rate 

-----.----- CCI 
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VLS 

TTL or CMOS Selectable Legie 
Levels and Power Down Control 

• ±5.0 to ±8.0 Volt Power Supply Ranges 

• Chip Carrier Package 

• Second Sourced 



Digital Swltchlng (continued) 

MC14400-MC14401-MC'14402 
PCM Codec-Fllter Mono-circuits 

The PCM mono-circuits offer the user optimum devices to reduce the complexity and cost of his digital line circuits. 
Motorola accomplishes !his by integrating a precision voltage reference, the PCM Codec and the PCM Filler in a single 
chip of s1licon, eliminating external components and packaging the device in a 16-pin DIP. 

Vref RSI 

RXO 

RXG 

RXO 

+ TX TX 
TXI High-Pass 

Filler 
TX 

Mu A C>------------+-

POI 6 6 
Vss VLS 

• 16-Pin Package 

• On-Chip Voltage Reference 

• No External Components 

• TTL and CMOS Level/Compatible 

Voo-Vss 
--2-

PCM 
Switched 

CAP DAG 
R DAG 

Analog 
Sub system 

• Pin Selection of USA or European Standards 

Receive Data Shift Register 

Receive Data Latch 
And Data Formatter 

DA 
Sequencer 

A•D 
Sequencer 

SAR Register 

Transmit Data Formatter 

Transmit Data Shift Register 

ROD 

MSI 

• Upward Compatible w1th Motorola's 2-Chip Codec 
and Filter 

• CMOS for Low-Power Dissipation (50 mW Active, 
1 mW Powered Down) 

• Operation from 64 kHz to 3.088 MHz 

Motorola's Codecs and filters are intended for use in coding voice for PCM based equipment. These devices are de
signed to meet both the USA and European telephone standards. 
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Digital Switching (continued) 

The TSACs - Mlcroprocessor-Compatlble Line-Card Controller Circuits 

TSACs (Time Slot Assi1inment Circuits) introduce a new approach to per-channel time slot assignments and simplified 
implernentation of a variety of complex control functions. 

They assign the coclec to separate 8-bit transmit and receive li me slots in digital serial data streams. The MC14418 uses 
a serial port to communicate with a microprocessor. 

All three versions of the TSAC are fabricated in the reliable, standard metal-gale CMOS process, and are second
sourced through a mask exchange with RCA. 

CLK 

Dl 

DC FST FSR 

+8 +8 

+64 +64 

Serial Data Interface 

AD---i.._„..,. •• „„„_,. ... 

CS 
AddresB 

Compare 
Control 
Register 

A 1 A2 A3 A4 A5 OO 01 02 

RXE 

CTS 

R2 

DC FST FSR 

+8 

+64 +64 

LE 

Latch and Control Logic PR 

NDC---..__..,...,..,...._,,..,....,_. 

D5 D4 D3 D2 D1 DO 

ST 

MC14418 MC14417 

The bus-addressable TSAC - MC14418 

The MC14418 is our full fe atu red TSAC in a 22-pin pack
age. In addition to performing all the supervision and 
control functions required on a single-party telephone 
line circuit. it performs the varia ble time slot assignment 
required in many digital s.witching applications. 

The TSAC can program for up to 64 8-bit time slots 
through a serial microprocessor port. lt also has three 
additional MPU-prograrnmed control bits that can be 
used for ring enable, power down, receive data/tone or 
other control and supervision functions. A reset pin is 
used, in conjunction with the ring enable, to perform the 
ring trip function. 

A simple, unique MC.14418 addressing capability 
allows use of a completely parallel backplane for PCM 
codec-based equiprnent. Th is simplifies backplane 
wiring and assembly of the channel group. 
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A parallel-input TSAC - MC14417 

This TSAC has the same core as the MC14418 but 
doesn't use the MPU port feature. Time slot data inputs 
are directed through an 8-bit parallel port The data may 
be either hard wired on the printed circuit or parallel 
loaded by a processor us1ng the Latch En a ble funct1on 



Digital Switching (continued) 

TSACs (continued) 

DC1 FST 

CLK 
Dl Serial Data lnterfac1a es---..._ ___________ ~~ 

MC14416 

Analog Switching 

Crosspoint Switch 

RXE 

GTS 

OHi 

MC3416 - Low-cost solid-state crosspoint switch 
offers important advantages in modern telephone 
exchanges employing space-division switching. 
Features 4 x 4 two-wire rnonolithic structure for 
PABX applications. Select inputs are both CMOS 
and TTL compatible. 

roff 
@VAK=10V 

MHMin 

100 

TĄ= o to +70°C 

Pac kages: 
P Su ff i x - Case 649 
L Suffix - Case 623 

'on V(BRIAK 
@ IAK = 20 mA V(BR)KA 

Ohms Max Volts Min 

10 25 

VAK 
@ IAK = 20 mA 

Volts Max 

1.1 
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A serial input TSAC - MC14416 

The MC14416 is also a subset of the MC14418. lt per
forms the time slot assignment function using the ser' al 
MPU port but lacks the simplified addressing or line 
circu1t control capabilit1es of the MC14418. Note. how
ever. thai when the MC14416 is used with Motorola's 
MC 14407 cod ee, it retrofits a system designed wi 1h 
lntel's 291 O cod ee 

A"ode C•thode 

X2 

C1thode Aow Select 

Y2 
Aow Sel•><I C1thode 

W2 

Cethode 

Z2 A2 
Co1„mn 
"1elt1<,I A B 1 



MC142100/MC145"100 - 4x 4 Crosspoint Switch with Control Memory 

The MC142100 and MC1451 OO consist of 16 crosspoint 
switches (analog transrnission gates) organized in 4 
rows and 4 columns. Bath devices have 16 latches, each 
of which controls the state of a particular switch. Any of 
the H3 switches can be selected by applying its address 
to the device and a pul se Io the strobe input. The selected 
cross point will turn on il du ring strobe, Data In was a one 
and w iii turn off il cl u ring strobe, Data I n as a zero. I n addi
t1on the MC145100 will reset all non-selected switches 
1n the same row as the selected switch. Other switches 
are unaffected In the MC145100, an interna! power-on 
reset tu rns off al I switches as power is applied. 

• Interna! Latches Contrnl State of Switches 

• Power-On neset (MC145100 Only) 

• Low On Resistanc'" - Typically on 110 l!@ 10 Vdc 

• Large Analog Range (VDD-Vss) 

• All Pins Are Diode Protected 

• Malched Switch Characteristics 

• High CMOS Noise lmmunity 

• MC 1421 OO Pin-for··Pin Replacement for CD221 OO 

Data 
Strobe In 

9 
C1 

1 
C2 

12 13 
C3 C4 
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Data Communications 
MC14412 - Universal Low Speed Modem (0-600 bps) 

The MC14412 contains a complete FSK (Frequency-Shift Keying) modulator and demodulator compatible with both 
foreign (CCITT standards) and U.S.A. low speed (O to 600 bps) communication networks. 

Oscout 3 

Osein 

Transmit 
Enable 12 

Transmit 11 
Data 

Mode 10 

Type 140---1---+--+-<0----·~ 
Echo 130----f---•-+-+------~ 

TTL Pull Up 15 0-----<>-----+--+---
Disable 

Voo~ 

Reset5o----i----+-+----

Receive 
Data 7 °""1---+---+--1--1 

Voo~ 

Buffered 
Output 

Register 
Oetection 

Filler 

Sine Wave 
Generator 

Transmit Carrier 
9 (FSK Output) 

Level 
Change 
Detector 

Receive 
1 .Camer 

Self Test 2 o-„C-------------------------~ 
Voo = Pin 16 
vss ~ Pin e 

• On Chip Crystal Oscillator 

• Echo Suppressor Disable Tone Generator 

• Originate and Answer Modes 

• Simplex, Half-Duplex, and Full Duplex Operation 

• On Chip Sine Wave Generator 

• Modem Self Test Mode 
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• Single Supply: 
Voo= 4.75 to 15 Vdc MC14412FP 
Voo= 4.75 to 6.0 Vdc MC14412VP 

• Selectable Data Rates: 0-300, 0-600 bps 

• Post Detection Filler 

• TTL or CMOS Com pali ble lnputs and Outputs 



Data Communlcatllons (continued) 

MC6170 - 300 Baud Originate Modem Filter 

The MC6170 is a dual filler IC intended to provide the 
band separation filtering necessary in low speed (300 
Baud) originate moclems. The transmit lowpass and 
receive bandpass filtering functions are performed by 
sampled data, charge coupled devices (CCOs). lncluded 
on the chip are two totally uncommitted op amps for use 
elsewhere in a system, and a clock driver requiring only 
an external crystal. 

• Cornpati ble with 300 Baud Modems 
(MC14412, MC6860) 

• Transmit Lowpass and Receive Bandpass Filters 

• Two Op Amps Totally Uncommitted to Reduce System 
Cornponent Count 

MC14411 - Bit Ralte Generator 

AO -A +B Voo Vss TXO 

13 16 2 

TX1 15 
Transm1t 

Ftlter 

'--

RX1 1 Rece1ve 
Filter 
-,_J'L 

7 6 

BO -B +B Vss RXO 

• Common Power Supplies: ±5, +12 V 

• Low Operating Power Consumption 

The MC14411 bit rate generator is constructed with complernentary MOS enhancement mode devices lt utilizes a 
frequency divider network to provide a wide range of output frequencies. 

A crystal controlled oscillator is the clock source for the network. A two-bit address is provided to select one of tour 
multiple output clock rates. 

Applications include a selectable frequency source for equipment in the data communications market. such as 
teleprinters. printers, CRT terminals. and microprocessor systems. 

F1 

17 F2 

2 F3 

l'łate SeleclA 23 o-----------------, 
Hate SelectB 22 u--------·-----~ 

16 

3 

15 

F4 

F5 

F6 

Crystal;n 21 

O·ystal0 ut 20 

• Single 5.0 Vdc (±5%) f'ower Supply 

Oscillator 
Circuit 

• Interna I Oscillator Crystal Controlled for Stability 
(1.8432 MHz) 

• Sixteen Oifferent Output Glock Rates 

• 50% Output Outy Cycle 

• Programmable Time Bases for One of Four Multiple 
Output Rates 

4 F7 
~----.x1 Dividers FS 5 

XS Rate 7 F9 
Divider X 16 Select 

X64 Legie 6 F10 

F11 s 
14 F12 

13 F13 

9 F14 

1S F15 

19 FHi 

• Buffered Outputs Compatible with Low Power TTL 

• Noise lmmunity = 45% of Voo Typical 

• Oiode Protection on All lnputs 

• External Glock May be Applied to Pin 21 
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Telephone lnstrun1ents 
MC14410 - 2-of-8 Tone Encoder 

The MC14410 2-of-8 tone encoder is constructed with complementary MOS enhancement made devices. lt is designed 
to accept digital inputs in a 2-of-8 code format and to digitally synthesize the high and low band sine waves specif1ed by 
telephone tone dialing systems. The inputs are normally originated from a 4 x 4 matrix keypad, which generates 4 row and 
4 column input signals in a 2-of-8 code format (1 row and 1 column are simultaneously connected to Vss) The master 
clocking for the MC14410 is achieved from a crystal controlled oscillator which is included on the chip. lnternal clocks, 
wh1ch opera te the log ie, are enablecl only by one or mare row and column signals being activated simultaneously. The two 
sine wave outouts have NPN bi polar structures on the same substrate which allows for low output impedance and large 
source currents 

Row N 

lnputs R3 Control 

R4 

I"~ 0SCjn Oscil!ator 
Oscll!ator and 

Connecttons Multiple 
gcr- Osc0 ut Key D1sable 

r~ 
C1 

Column 130- C2 - N 

lnputs 120- C3 Control 
110- C4 

• Supply Voltage Range= 4.4 Vdc to 6.0 Vdc 

• On-Chip Oscillator (Crystal or External Clock Source 
may be applied to Pin 10) 

• On-Chip Pull-Up Res1stors on Row and Column lnputs 

• Des1gned with Multiple Key Lockout (Eliminates Need 
for Mechan1cal Lockout in Keypad) 

2 Low 
Band Out 

7 Test 

Point A 

Counter 

15 High 
Band Out 

Voo - Pin 16 
Vss - Pin B 

• Two Sine Wave Generators On-Chip 

• Frequency Accuracy :>:0.2% 

• Low Harmonie Distort1on 

• Single Tone Capability 

• Fast Oscillator Turn-On and Turn-Off Times 

11 -1 o 



Telephone lnstruments (continued) 

MC14408-MC144Cl9 - Binary to Phone Pulse Converter Subsystem 

The MC14408 and t!he MC14409 are devices designed to convert a tour bit bi nary input code to a number of serial output 
pulses correspondin9 to the value of the input code. 

The devices can be used in telphone pulse dialing applications when combined with their companion device, the 
MC14419 (2-of-8 k.eypad-to-binary code converter). The devices have been partitioned to allow convenient addition of 
RAM memory and controls for repertoire dialing applications. 

The MC14408 and MC14409 perform identical functions with the exception of the signal output at the DRO (Dial 
Rotating Output). In the MC14408, DRO remains high du ring continuous outpulsing of all digits and in the MC14409 DRO 
is low between each digit pulse burst. 

2 

Strobe 3 o-- ST Clk 

40--04 

Osc 
OPL 11 Outpulsing 

Bi nary 5 
lnputs 

6 

7 

Hold 9 

Call Request 13 

03 

02 

01 CRQ 
HOL 

DRO 12 Dial Rotating 
IOT Output 

RED MBR 

Control lnputs Re-Dial 10------' 

Voo = Pin 16 
Vss = Pin s 

lnterdigit Time 14-------' 
Make-Break Ratio 15----------' 

• On-Chip Oscillator 

• Diode Protection on All lnputs 

• Dialing of Num bers Up to 16 Digits Long 

• MemoryStora9e (FIFO) and Re-Dialing (single pin) of 
Last Telephone Numl:Jer 

• Hold lnterrupt Control for Additional lnterdigit Delays 
(such as a Wait for lntermediate Dial Tones) 

• Selectable Dialin9 Ra te (1 O pps or 20 pps) 

• Selectable lnterdigit Time (300 or 800 ms@ 100 pps; 
150 or 400 ms @;~o pps) 

• Selectable Make-Break Ratio (61% or 67%) 

• Buffered Outputs Compatible with Discrete Transistor 
Driver Interface, One Low-Power Schottky TTL Load 
or Two Low-Power TTL Loa ds Over the Rated Temper
atura Range 

• Low Power Dissipation - loo (operating with oscil
lator) = 470 µA typ@ Voo= 5.0 Vdc, fosc = 16 kHz, 
CL= 50 pF 
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Telephone lnstruments (continuecl) 

MC14419 - 2-of-8 Keypacl-to-Binary Encoder 

The MC14419 is designed for phone dialer system applications, but finds many applications as a keypad-to-binary 
encoder. The device con tai ns a 2-of··B to bi nary encoder, a strobe generator, and an illegal state detector. The en co der has 
four row inputs and tour column inputs, and is designed to accept inputs from 16 keyswitches arranged in a 4 x 4 matrix. 
For an output on the four data lines, one and only one row along with one and only one column input line must be 
activated. All ot her combinations are suppressed by the illegal state detector to eliminate fal se data output. 

R1 1 

Row R2 2 
lnputs R3 3 

R4 4 

C1 5 
Column C2 6 
lnputs C3 7 

C4 9 

v00 =Pin 16 
v55 = Pin a 

---
------
-

• • Suppressed Output for lllegal lnput Codes 

--

---< -'----= 

• On-Chip Pull up Resistors for Row and Column lnputs 

• Glock lnput Conditioning Circuit 

• Low Current Drain in Standby Mode 
5.0 µA Typical @ 5.0 Vdc 

~ BCD 
Detector 

i 
2-of-8 

to 
Bi nary 

Encoder 
and 

Ili egal 
Code 

Detector 

r 15 Clo ck 

Strobe / 
Generator 

! 14 Str obe 

13 D 4 

_12 D 3 

11 D 2 

10 D 

Data 
Outputs 

• Subsystem Complement to the MC14408/14409 Phone 
Pulse Converter 

• Codes for Numbers 0-9 Produce a Strobe Pulse 

TCA3381-Ringlng Slgnal Energy Recovery Clrcult 

With the telephone receiver on-hook, the TCA3381 is connected to the telephone line and converts the ringing voltage inio a 
current supply for the TCA3382 amplif1er circuit, with avoidance of harmonie distortion of the line signal. 

lnput impedance ist programmable so thai it can be matched to any telephone lien specification, ant the device contains over
voltage input protection. 
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TCA3382-Telephone Set Ring Detection & Loudspeaker Amplifier Circuit 

The TCA3382 Telephone :3et Speaker Amplifier l.C. is designed for use with the companion TCA3383 Transmission Circuit, and 
TCA3381. These d13cives together with a microcomputer form the basis of a fully electronic telephone set. With the telephone on
hook, the TCA338:::' detects the presence of a call signal on the line and energy is derived from this signal to power up the system 
so thai a ring melody generated by the microcomputer is heard at the loudspeaker. With the telephone off-hook, the received 
speech signal is heard at tne loudspeaker. Sidetone and line length compensation of the speaker amplifier gain are provided. 

Features 

• Power derived from Ring Signal. 

• Reset/Reset and Ring outputs for microcomputer . 

• Arnplifier gain controlled by microcomputer. 

• Guaranteed ring si~1nal detection limits . 

• Low current consumption, 600 µA typical in Ring mode . 

. r-B, 
Vcc 

E1 

E2 o 
RIN(i 

VP DETECT COMM 

~o 
VEA 

SS GAIN 

RESET 
RESET 

RESET IMAX 

RING LOGIC LIMITING 

1coR INT GROUND 
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TCA3383-Transmission Circuit 

The TCA3383 is a monolithic integrated circuit using bipolar technology. Il is used as interface between the subscriber line and 
the telephone set. Only very lew external components are required in its typical application. The main feature is to avoid the use 
of the differential transformer. The circuit allows the use of decimal dialing as well as multitone dialing (DTMF). 

Features 

• Line current regulation (long line)/\loltage regulation (short line) 

• lmpedance matching between line and telephone set 

• RX and TX signals level setting according to the line length 

• Side-tone rejection 

• 3.9 V output for external digital circuits 

• Loop disconnect dialing or DTMF dialing 

Typical Applicatlon 

RS R4 

C3 
e 01,02 IFAGC NOT REQUIRED 

Dl O DES 

To Subscriber Line QI 

R1 R3 

ND 
R7 R6 

C1I 28 27 2Ei 25 24 23 22 21 20 19 18 17 16 15 

---1 
C2 TCA3383 RB I 

I 
10 11 12 13 14 cs 1 

IE c IM I Ra 

L_ ___ _J 

-ł SIDETONE 

C7 CS NETWORK 

IMFINPUT 

Voltage and line regulation are adjusted by the interna! circuitry and perfotmed by the composite schematic 
shown above. 
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Voice Encodiing/Decoding 

Sirnplified voice encoding/decoding using continuous 
Variable Slope Delta Modulator (CVSD) technique. 

MC3417 /MC3517 -3-bit algorithm; for military secure 
cornrnunication and general-purpose low-

sampl ing rnte applications. 

MC3418/MC3518 -4-bit algorithm; telephone quality. 

Packages: 
TA= Oto +70°C-MC34171MC3418 

-55to +125°C-MC35171MC3518 
L Suffix - Case 620 
P Suffix - Case 648 

Sarn ple Rate Total Loop tpo. Clock Trigger 
les/s Offset Voltage to Output 
p mV Max µs Max 

k c 5.0 2.5 ~-:-~-~-~-~-' 3-5-1 7-+ Sa~: 
418/MC3518 32 k '2.0 2.5 

C: VS ID E ncoder 

Clock 

A~d'o In (t) 
Comparator -.~impler >--.------+-----<~D1gital D1g1tal 

Out In 

[ Integrator 
Sio pe 
Polarity 
Switch 

Slopc 
Magnitude 
Control 

Audio 
Out Integrator 

Telecommunication Products 

Package Styles 

L SUFFIX 
CEAAM1C PACKAGE 

CASE 620 

L SUFFIX 
CERAMIC PACKAGE 

CASE 690 

L SUFFIX 
CEAAM!C PACKAGE 

CASE 726 

L SUFFIX 
CEAAMIC PACKAGE 

CASE 623 

-P SUFFIX 
PLASTIC PACKAGE 

CASE 707 

l SUFFIX 
28-PIN PACKAGE 

CASE 733 - CEAOIP 

L SUFFIX 
CEAAMIC PACKAGE 

CASE 632 

P SUFFIX 
PLASTIC PACKAGE 

CASE 708 

L SUFFIX 
CEAAMIC PACKAGE 

CASE 736 
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Clock 

Sampler 

Analog 
{-) 

lnput 

Analog 
(+) 

Feedback 

Syllab1c 

Fil ter 

Ga1n 

Control 

Re< 

lnput (t) 

Filter 

lnput ( I 

Analog 

Output 

VEE 

CVSD Decoder 

Sio pe 
Polarity 
Switch 

„. 

Level 
Detect 
Algorithm 

P SUFFIX 
PLASTIC PACKAGE 

CASE 646 

P SUFFIX 
PLASTIC PACKAGE 

CASE 709 

<> 
Z SUFFIX 

LEAOLESS CER AMIC 
PACKAGE 
CASE 753 

vcc 

~/ 
Dec ode 

Clock 

Digital Data 
lnput {-) 

Dog1tdl 

Threshold 

C"Q.-;;udancę 

Outpul 

vcc,2 
Output 

01go1al 

Output 

Sio pe 
Magn1tude 
Control 

P SUFFIX 
PLASTIC PACKAGE 

CASE 648 

P SUFFIX 
PLASTIC PACKAGE 

CASE 710 

Z SUFFIX 
LEAOLESS CERAMIC 

PACKAGE 
CASE 756 



Telecommunication Products (continued) 

Part Number Functlon 

MC3416 Crosspoint Switch 

MC3417/3517 Encoder /Decod1ir 

MC3419 Subscriber Loop Interface Circuit 

MC3418/3518 Encoder /Decod1ir 

MC14400X PCM Codec/Filtor Mono-circuit 

MC14401X PCM Codec/Filtor-Mono-circuit 

MC14402X PCM Codec/Filtor Mono-circuit 

MC14404X PCM Codec, CCITT format 

MC14406X PCM Codec, D3 format with signaling 

MC14407X PCM Codec, D3 format 

MC14408X Binary-to-Phone Pulse-Converter Subsystem 

MC14409X Binary-to-Phone Pulse-Converter Subsystem 

MC14410X 2-of-8 Tone Encoder 

MC14411X Bit Rate Generat1)r 

MC14412X Universal Low-Speed MODEM (0-600 bps) 

MC6170X 300-Baud Originate Modem Filter 

MC14413X1 PCM Filler with transmit bandpass and receive 

lowpass, CCITT i;pecifications 

MC14413X2 Same, D3 specifications 

MC14414X1 PCM Filler with transmit and receive lowpass, 

CCITT specificatiions 

MC14414X2 Same, D3 specifications 

MC14416X Time Slot Assigner Circuit 

MC14417X Time Slot Assigner Circuit with fixed 

time slot assignrnent 

MC1441$X Time Slot Assigner Circuit 

MC14419X 2-of-8 Keypad-to-Binary Encoder 

MC34019 Subscriber Loop Interface Circuit 

MC145100X* 4 x 4 x 1 Crosspoint Switch 

MC142100X* 4 x 4 x 1 Crosspoint Switch 

TCA3381 Ring Signal Energy Recovery 

TCA3382 Ring Detector and Speaker Driver 

TCA3383 Transmission Circuit 

• Number of pins applies only to Lor P package. 

• • A = Extended operating temperatura range. 

C = Limited operating temperatura range. 

Package sufflxes and lnformatlon 

L -Ceramic 

P -Plastic 

Z - Chip carrier 

F -4.75to15Vdc 

V-4.75to6.0Vdc 

11-16 

Sufflxes Plns Technology 
Second 
Source 

L,P 24 Bi polar 

L,P 16 Bi polar 

L 18 Bi polar 

L,P 16 Bi polar 

L 16 Si-Gate CMOS 

L 18 Si-Gate CMOS 

L,Z 22 Si-Gate CMOS 

L,P,Z 24 Metal-Gate CMOS X 

L,P 28 Metal-Gate CMOS X 

L,P,Z 24 Metal-Gate CMOS X 

L,P 16 Metal-Gate CMOS 

L,P 16 Metal-Gate CMOS 

L,P 16 Metal-Gate CMOS 

L,P 24 Metal-Gate CMOS 

L,P,F,V 16 Metal-Gate CMOS 

L,P 16 Si-Gate NMOS 

L,P,Z 16 Metal-Gate CMOS X 

L,P,Z 16 Metal-Gate CMOS X 

L,P,Z 16 Metal-Gate CMOS X 

L,P,Z 16 Metal-Gate CMOS X 

L,P 16 Metal-Gate CMOS X 

L,P 18 Metal-Gate CMOS X 

L,P 22 Metal-Gate CMOS X 

L,P 16 Metal-Gate CMOS 

L 18 Bipolar 

L,P 16 Metal-Gate CMOS 

L,P 16 Metal-Gate CMOS X 
p 8 Bi polar 
p 24 Bi polar 
p 28 Bi polar 



... reflecting Motorola's continuing commitment to 
semiconductor products necessary for Television, 
Audio, Radio, Re1frigerator, Washing Machine, Power 
Tool, and Automaitive Applications. 
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TV and Radio 

Television Subsystems 

FUNCTION 

MONOMAX - 1-Chip TV 

Sound IF, Low Pass Filler, 
Detector. de Volume 
Control, Preamplifier, 
Power Amplifier 

Video 

1 st and 2nd Video IF 
Amplifier 

Chroma I 

Dual Chroma Demodulator 

Chrominance PAL Control 

Luminance & Chrominance 

PAL Chroma Processing System 

Chroma Ili 

PAL, NTSC Decoder 

Secam Adaptor 

Chroma IV 

PAL, NTSC Decoder 

Secam Adaptor 

FEATURES 

lnclude video IF, detector, AGC, video amplifier, horizontal processor, 
vertical processor, and sync for 525 line systems 

Same as above except for 625 line systems 

Same as MC13001, but reverse AGC 

Same as MC13002, but reverse AGC 

Complete TV sound system; 100 µV, 3 dB limiting sensitivity, 4 Watts 
output; Vcc = 24 V; RL = 16 !.l 

Same as TDA3190P ex ce pt for 750 mW ou tput 

IF gain at 45 MHz= 60 dB typ, AGC range= 70 dB min 

Dual doubly balance demodulator with RGB output matrix and PAL 
switch 

Interna! supply line stabilization, 20 dB ACC range. Desig ned to be 
used in conjunction with TBA396 and MC1327AP 

DC control of brightness, contras! and saturation. Beam current limit-
ing. Black level clamping 

Interna! supply stabilization, 30 dB ACC range, ± 400 Hz min-Oscilla-
lor pull in, 2 Vpp output 

Full multi-standard capability, on screen display (with fast blanking), 
lhree DC high impedance user controls, automatic black level set-up, 
beam current limiting. Low dissipation (typically 600 mW) 

Expands TDA3300 to Secam, on-chip NTSC hue control, electronic 
on-chip Pal-Secam switching. 
Low dissipation (typically 400 mW) 

Full multi-standard capability, on chip contras!,. brightness and satu-
ration controls, automatic black level set-up, on chip NTSC hue con-
troi, low dissipation (typically 600 mW) 

Same features as TDA3030, plus on chip tracking trap, coiless appli-
cation circuit 
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CASE TYPE 

710-02 MC13001 

710-02 MC13002 

710-02 MC13008 

710-02 MC13009 

648C TDA3190P 

648C TDA1190P 

Pl MC1349 

646 MC1327AP 

646 TBA395 

646 TBA396 

646 TDA3950A 

711 TDA3300 

710 TDA3030 

711 TDA3301 

710 TDA3031 



Deflection 

FUNCTION 

Horizontal Processor 

Sound 

Sound IF Detector, 
de Volume Control, 
Preamplifier 

Sound IF Detector-Limiter 

Sound IF, Low Pass Filler 
Detector, de Volume Con! 
Preamplifier 

Stereo Sound Control Sys 

rol, 

tem 

FEATURES 

lncludes line oscillator, noise gated sync. separator, phase compara-
tor loop gain and time constant switching 

Excellent AMR, interchangeable with CA3065 

30 µV, 3 dB limiling at 5.5 MHz, 1 V (RMS) output, improved DC vol-
umecontrol 

Complete TV sound system; 100 µV, 3 dB limiling sensitivity; 4 Watts 
output; Vcc = 24 V; RL = 16 Il 

750 mW output 

Stereo balance, volume, bass, treble control. Low component count. 
Supply voltage 8-18 V 

TV Tuning and Con1trol Circuits 

Linear Processor c· trcuit 
Systen for Tuning Memory 

Linear Control Chip for 
izer Sy Frequency Synlhes 

Phase Locked Loo 
Synthesizer and Dri 

p 
ve1rfor 
izerSy F requency Syn the:; 

16-Line to 4-Bil Dio de 
der Matrix Binary Enco 

, 

stem 

st em 

Li miting Amplifier a nd PLL 
SKRem Demodulator for P: ole 

Control Signals 

Synthesizer Amplifi er and 
L Driver in Bipolar 12 

Technology 

Synthesizer Amplifi er and 
L Driver in Bipolar 1' 

Technology 

16-Segment Led D river 

---

*To bo introduced 

- Active filler for DI A conversion of tuning voltage 
- Regulalion of operation voltages 
- Band decoder and direct tuner drivers (35 mA) 
- TV station capture control 
- AFCoutput 

- Interface between a NMOS PLL frequency synthesizer chip and a 
varicap diode tuner 

- 14-bit variable divider and 4-bil band select 
- PLL and frequency comparator 
- Filler and tuning voltage amplifier 
- 16 MHz max. input frequency 
- 4 MHz reference. Bulfered output 
- Pin option for 125 KHz or 62.5 KHz resolution 
- 4 band driver outputs (35 mA) 

- Local encoder for remote control receivers MC6526 and MC6529 

- FSK demodulator 
- No adjustments 
- RC oscillator 
- High input impedance 
- High sensitivity 

- Direct tuner driver from 4 band drivers 
- 60 mA band driver capability 
- Direct control of the tuners varicap diode 

- Direct tuner drive from 4 band drivers 
- Direct control of the tuner varicap diode 
- Interface for external open collector band drivers 
- Extremely low input current (1 nA typ.) 

- Led brightness control voltage 
- Current source segment driver outpul (so no external resistor for 

segment currents) 
- No multiplexing (no RFI) 
- Reliable data transfer from microprocessor 
- Cascadable 
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CASE TYPE 

648 TBA920, S 

646 MC1358 

646 TBA120C 

648C TDA3190P 

648C TDA1190P 

707 TCA5550 

724 UAA1008A·DP 

707 MC2801* 

724 UAA2000A 

648 SAA1006 

646 TBA2110 

648 UAA2001 

648 UAA2010 

724 UAA2022 



Sound IF - Audio and Radio, Circuits 

FUNCTION FEATURES CASE TYPE 

Sound IF, Detector Limiter ·- 30 µV, 3 dB limiting at 5 MHz, 1 V (RMS) output 646 TBA120C 
·- lmproved OC control 

Decoders 

Channel TDH FUNCTION Separation % TYP STEREO INDICATOR FEATURES CASE TYPE 
dB Typ 

FM Multiplex Stereo Decoder 40 0.3 75 Coiless operation 646 MC1310 

FM Multiplex Stereo Decoder 47 50 6 Volt operation 646 MC1309 

FM Multiplex Stereo Decoder 45 0.2 100 Variable blend 648 TCA4500A 

FM Multiplex Stereo Decoder 45 0.9 100 8 Volt operation 648 UA758A 

IF Amplifiers - Radio 

GAIN 3 dB LIMITING RECOVERED POWER 
FUNCTION AT10.7 MHz AT10.7 MHz AMR AUDIO OUTPUT SUPPLY CASE TYPE 

dB TYP µV(RMS)TYP dB TYP f = ± 75 KHz VOLTSMAX mV(RMS) 

Low-Power FM-IF for Dual Conversion - 5.0 50 350 8.0 648 MC3357 
Scanning Receivers (f= ± 3.0 KHz) 

Hi Gain Low Power Narrow Band FM 100 2.0 40 700 12 701-01 MC3359 

Radio Frequency Synthesiz1er Circuits 

FUNCTION FEATURES CASE TYPE 

Two Moduls Prescaler Divide-by-15 and 16. Toggle frequency = 140 MHz 626 MC3393 

Divide-by-20 Prescaler :200 MHz loggie frequency 626 MC3396 

AM/FM Linear Prescaler ·- Divide by 80/ 82 operation to 120 MHz (FM) 646 UAA2002 
Circuit for Radio Frequency ·- Divide by 10/11 operation to 20 MHz (AM) 
Synthesizer System ·- High input sensitivity 

Phase Locked Loop Interface ·- Direct switching (1 O mA) of up to 5 bands 648 UAA2003 
Circuit for Radio Frequency ·- Tuning voltage output 
Synthesizer System ·- Frequency discriminator analyser 

Attenuator 

vcc THD V 
ATIENUATION 

FUNCTION RANGE %TYP dB TYP RANGE CASE TYPE 
Vdc dB TYP 

Electronic Attenuator 9.G-18 0.6 13 90 626 MC3340 

Low Noise Electronic Attenuator 6.G-30 <0.1 o +20to-100 623 MC3341 * 

Transistor Array 

lccmax) VcEO Vcso VEBo CASE TYPE FUNCTION mA VOLTSMAX VOLTSMAX VOLTSMAX 

One Differentially Connected Pair 50 15 20 5.0 646 MC3346 
and Three lsolated Transistors MC3386 

•To be introduced 
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Modulators 

FUNCTION 

Color TV Video Modulator 

TV Modulator (Hi Cluality) 

FM Modulator 

Power Supply Control 

FEATURES 

lncludes Chroma oscillator and clock driver, lead and lag network, 
chroma modulator, RF oscillator, and modulator 

lncludes RF oscillator and modulator 

lncludes RF oscillator/modulator, and FM sound oscillator/modulator 

lncludes FM oscillator and modulator 
Idea! for base station/cordless telephone applications 

Wide operational range, high-vollage stability, direct control of 
switching transistors, low start-up current, reverse linear overload 
characteristic curve 

CASE TYPE 

646 MC1372 

626 MC1373 

646 MC1374 

626 MC1376 

SIP9 TDA4600 ~ack Converter Regulator 
Ltrol Circuit 

~~~~~~~~~~~~~~~~--~~~~~~~~~~~~~~~-~~~~~~~~ 

Power Amplifiiers 

I FEATUl~ES 
E•o Power Amphfoers 

Tone Control 

~ FUNCTION 

Le Control 

Subsystems 

AM Radio Receiver 

FM/ AM 1-Chip Radio Rec 

• To be introduced 

eiver 

Pa Vcc 
Vin 

Io RL rated P0 Watts Vdc max. mV typ mA typ Ohms 

0.5 15 30 40 80 
8.0 28 50 55 2.0 

FEATURES 

- Stereo balance, volume, bass, treble control 
- Low component count 
- Supply vollage 8-13 V 

RF amplifier, AGC mixer, oscillator 1st IF amplifier, 2nd IF amplifier 
and detector 

- Wide operating supply voltage range (1.8 V to 8 V) 
- Complete 1-chip FM/ AM radio receiver system 
- Low external component count 
- Low distortion (FM = 0.15% typ; AM = 0.35% typ) 
- High sensitivity 
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CASE TYPE 

625 MC1306 
314A TDA2002 
3149 

CASE TYPE 

701 TCA5500 

648 HA1199 

701 MC2828* 



Appliance 

Zero Voltage Switch Circuits 

UAA 1004-CM (TA= -55 to +125°C), Case 601 
UAA 1004-DP (TA= -20 to+ 75°C), Case 626 

Designed for use in high volume A.C power switching 
applications with output drive capable of triggering 
SCR's or triacs. Other operational features include 
high impedance input differentia! amplifier, high power, 
asymmetric gate trigger pulses for power saving with 
interna! current limitation (negative pulses). 

UAA 1016 A, B (TA=O to 70°C), Cas13 626 

This device is designed for triggerinig a thyristor at zero 
ac line crossing. The IC can be powered directly from 
the line with dropping resistor and features an input 
comparator with failsafe threshold and ramp generator, 
making this device ideal for proportional heating con
trol and many other power control! and cycling appli
cations. 

- A-version for the linear ramp generator as a current 
source 

- 8-version as a voltage sou rce 

t,n. 

llCHI 

...... 
nv 

- •. „ 

... I 

~"' 

YD~ 
.„ ł __ J UłY 

' -· UAAtłł4 

•• „ .. 
l,tk 

TEMflłfRATURE RANGE 
l'C ... •l"c 



Stepper Motor Drlve·r Clrcuit 

SAA 1042, A (TA=O to 70°C), Case 721 

The SAA 1042 circuit is designed for driving a two
phase Stepper Motor iin bipolar drive mode. The device 
contains three input stag~~s. logic section and two out
put stages. 
- Drive stage desi!gned for motor voltages of 6 to 12 V 

(24 V, A-version) 
- 500 mA/ coil current drive capability 

Built-in clamp diodes for overvoltage suppression 
- Large variation of logical supply voltage (Vcc=S V to 

18V) 
- Commands for GW/cew and full/half-step oper

ations 
- Schmitt trigger inputs c:ompatible with many popular 

families like MOS, TTL, DTL. The threshold is set in
ternally by Vcc 

- Set input for defined output state 
- Drive stage bias. in according to motor power dissi-

pation for best efficienc:y 
- Angel power plastic: package: 16 pins 

Motor Speed C:ontml Circuits 

TDA 1085 C (TA=O to 70°C), Case 648 

Universal (ac series) Motor Speed Controller is design
ed for open or closed loop control by varying the phase 
angle of triac triggm pulsEis. The IC includes an interna! 
voltage regulator, motor acceleration ramp generators, 
speed detector and triggE•r pulse circuitry for complete 
motor control with a minimum of external components. 

lt is a very useful circuit for washing machines. 

22k 

270k 

16 15 

820k 

0,1µ 150 

LOAD 

13-2 

.. 
SET INPUT 

100k 

10n 

47n 

14 13 12 11 10 

TDA1085C 

820k 

10k 

100µ 100µ 
SW 

1N4007 



Motor Speed Control Circuits (continued) 

TDA 1185 (TA= O to 70°C), Case 646 

Triac Firing Angle Control Circuit 9enerates gate trig
ger pulses for full-wave phase control. Feedback loop 
control and soft start circuitry aire featured. Motor 
speed controls and power circuitry start-up control are 
a lew of the many applications this device can serve. 

li is a very useful circuit for low cosl: applications. 

TDA 1285 (TA =0 to 70°C), Case 648 

This IC provides all the functions necessary for speed 
control of universal motors in a cllosed or open loop 
configuration. Although the TDA 1 :!85 is primarily aim
ed for home appliances, it is equally useful for power 
tool motor control and a wide range of applicfltions. 
Note that this circuit has been desi1Jned with hall effect 
and inductive sensor capabilities. 

•Vcc 
10 

3µ1 • 
I 

220k 
TDA1285 

SET 
SPEED 

4,7k 

14 

12 TDA1185 

278k 

"' 

1N4005 

°E'"l'" 'TIµ l1 C2i3 

100 

100nl 

2W 1N4005 

820k 

POSITIVE 
FEEDBACK 
A DJ UST 

1,5µ1 
11 12 3 ł---Ml'*--1>---' 

R1 

1M • 27k R4 
150k 

40k 

22k 

• 

...._......, ................. --................... ..., .............. ......, ............ ...,.... ............. 

C4 
0,1µ1 

R6 
6,Bk 
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Automotive 

Voltage Regulator 

~ FUNCTION 

Lmotive Voltage1 Reguls 

Electrónlc lgnltlon 

Electronic lgnition System 

Electronic lgnition Circ:uit 

Speclal Functlons 

Programmable Fre~uency 
Switch 
(Engine RPM Switc:h) 

lnjector Driver 

FEATURES 

1tor Designed for use with NPN darlington, overvoltage protection; 'open 
sense' shui down; selectable temperatura coefficient for use in a 
floating field alternator charging system 

Designed for use in high energy variable dwell electronic ignition sys-
tems with variable reluctance sensors. Dwell and spark energy are ex-
ternally adjustable 

lmproved version of MC3333 

Wide input frequency range (1 O Hz to 1 OO KHz) 
Adjustable hysteresis 
Wide supply operating range (7 to 24 V) 

Pulse power driver for use in automotive fuel injection systems 

CASE TYPE 

646 MC3325 

64.6 MC3333 

646 MC3334 

646,632 MC3344 

3148 MC3484 



MOTOROLA, the world's largest Power Transistor 
supplier, offers y1ou devices tor almost every appli
cation. 

From our rangn of 9 technologies and 9 standard 
packages we hav'e selected 600 devices which fulfill 
the majority ot requiremonts for cost-effective new de
signs. In case you do not find a satisfactory device, 
please ask us; wn have hundreds of other standard 
products and special capabilities. During 1982 many 
new devices, including state of the art products, will be 
introduced. 

Our extensive 1acility in TOULOUSE-FRANCE, en
sures you have availablE1 local manufacturing, service 
and innovation ot unique products tor the European 
market. 
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HIGH VOLTAGE SWllTCHING DARLINGTONS (NPN) 
(WITH SPEED UP DIODE) 

I~ c 400 ·450 475 500 550 600 650 700 850 1000 

7 BU522• BU522A• BU522B' 

8 BUT50P 

10 MJ10002' MJ10003' 
MJ10006 MJ10007 

BU323• BU323A• MJ 10013 MJ10014 

12 

15 BUT51P 

20 MJ10000• MJ10001' MJ10008 MJ10009 BUT15 

1400 

BUT16 

MJ1002! 
MJ10004 MJ10005 MJ1002~ (1200V) 

24 

25 

28 

40 MJ10022 

50 

60 MJ10020 
(300 V) 

MJ10021 
(350 V) 

Legend: • indicates automotive ignition types. 
• indicates without speed up diode. 

BUT14 

BUT13 

MJ10023 BUT35 

MJ10015 MJ10016 BUT34 

BUT33 

HIGH VOLTAGE SWllTCHING TRANSISTORS 
(VCES > 600 V· NPN ·MESA) 
+ indicates: integrated C.E. diode 

~ c 650 700 75·0 800 850 900 1000 1500 

1.5 MJE13003 MJE13003A 

2 BUX84 BUX85 

2.5 BU205 

3.5 BUX46 

4 MJE13005 MJE13005A 

5 BU800+ 
BU208D+ 

BUX82 BUX83 
2N6542 2N6543 

BU208A 
BU208 

MJ4400 MJ4401 BU508 
BU508A 

6 
BU326 BU326A 

8 2N6544 2N6308 2N6545 
MJE1300 MJE13007A 

8.5 BUX47 

10 BUY69B BUY69A 
BUX80 BUX81 

MJ8504 MJ8505 
(1200) (1400) 

12 MJE13009 MJE13009A 
BUX48A 

15 BUX48 
2N6546 2N6547 

20 MJ13332 MJ13333 MJ13334 MJ13335 MJ16010112 

15-2 

BUT36 

1700 

BU209 

Pd PACKAGE Tc=25°C 

75 T0220 

107 T0218 

150 T03 
150 T03 
175 T03 

150 T03 

125 T0218 

175 T03 

200 T03/C197 

175 T03 

175 T03 

250 T03/C197 

250 T03/C197 

250 T03/C197 

Pd PACKAGE Tc=25°C 

40 T0126 
Reverse 

50 T0220 

56 T03 

85 T03 

75 T0220 

60 T03 
60 T03 
84 T03 
100 T03 
60 T03 
60 T03 
100 T066 

60 T03 
90 T03 

125 T03 
80 T0220 

107 T03 

100 T03 
114 T03 
175 T03 

100 T0220 
125 T03 

125 T03 
175 T03 

175 T03 



HIGH VOL TAGIE SWITCHING TRANSISTORS 
(VCES :5 600 V) NPN MESA PNP PLANAR 

~ES 
JC --....._ 

250 27 !5 300 350 375 400 450 

1 2N3583 
2N6420 
(PNP) 

2N5344 
2N5345 

TIP47 
L___ 

TIP48 TIP49 
I 

I 
1.5 

12 2N6421 
(PNP) (PNP) (PNP) 

2N6212 2N3584 2N6213 

4 

5 2N6497 2N6498 2N6499 
MJE51T MJE52T MJE53T 

2N6233 2N6234 2N6235 

7 8U407 8U406 

8 MJE5850 MJE5851 MJE5852 
(PNP) (PNP) (PNP) 

8UX44 
MJ6502 MJ6503 
(PNP) (PNP) 

10 8UX43 8UX14 
CECC 

12 

15 
8UX13 2N6249 2N6250 2N6251 CECC 

20 8UV12 MJ13330 MJ13331 
8UX12 8UV24 
CECC 

30 8UV23 
--~· 

500 600 

TIP50 

MJE13002 

2N6422 
(PNP) 

2N3585 

MJE13004 

8UX45 

MJE13006 

2N6306 2N6307 

8UX15 
CECC 

MJE13008 

8UV25 

GENERAL IPURPOSE DARLINGTONS (EPIBASE) N PN/PNP 

4!) 60 80 100 120 

Pd 
Tc=25°C 

35 
35 

40 
40 
40 

40 

35 

35 

75 

80 
80 
50 
120 

60 

80 

120 
125 

150 

120/150 

10 

150 
175 
250 

175 
250 

250 

Pd 

~~ c NPN PNP 

80676 
80!>76A 

NPN PNP NPN PNP NPN PNP NPN PNP Tc=25°C 

4 

8 

10 

12 

15 

16 

20 

30 

50 

80675 
80675A 

80X53 
80895 

80895A 

80X33 

80W39 

80X54 
80896 

80B96A 

80X34 

80W44 

80677 
80677A 
MJE800T 
MJE801T 

80X53A 
80897 

80897A 
2N6300 
MJ1000 
2N6055 

80X33A 
80V65 
MJ3000 

2N6057 

80W40 
2N6576 

MJ4033 

2N6282 

MJ11012 

MJ11028 

80678 80679 
80678A 80679A 
MJE700T MJE802T 
MJE701T MJE803T 

80X54A 80X538 
80898 80899 

80898A 80899A 
2N6298 2N63G1 
MJ900 MJ1001 
2N6053 2N6056 

80X34A 80X338 
80V64 80V65A 
MJ2500 MJ3001 

2N6050 2N6058 

80W45 80W41 
2N6577 

MJ4030 MJ4034 

2N6285 2N6283 

MJ11011 MJ11014 
(90 V) 

MJ11029 MJ11030 
(90 V) 

80680 80681 80682 40 
80680A 40 

MJE702T 50 
MJE703T 50 

80X548 80X53C 80X54C 60 
80900 70 

80900A 80901 80902 70 
2N6299 75 
MJ901 80X638 80X628 90 
2N6054 100 

80X348 80X33C 80X34C 70 
80V64A 80V658 80V648 125 
MJ2501 150 

80X65C 80X64C 117 
2N6051 2N6059 2N6052 150 

80W46 80W42 80W47 85 
2N6578 120 

MJ4031 MJ4035 MJ4032 80X67C 80X66C 150 

2N6286 2N6284 2N6287 160 

MJ11013 MJ11016 MJ11015 200 
(90 V) 

MJ11031 MJ11032 MJ11033 :300 
(90 V) 
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PACKAGE 

T066 
T066 

T066 
T066 

T0220 

T0126 
Reverse 

T066 

T066 

T0220 

T0220 
T0220 
T066 
T03 

T0220 

T0220 

T03 
T03 

T03 

T03 

T0220 

T03 
T03 

T03 (C197) 

T03 
T03 (C197) 

T03 (C197) 

PACKAGE 

T0126 
T0126 
T0220 
T0220 

T0220 
T0220 
T0220 
T066 
T03 
T03 

T0220 
T0218 
T03 

T03 
T03 

T0220 
T03 

T03 

T03 

T03 

T03 (C197 



GENERAL PURPOSE: TRANSISTORS > 10 Amps 

~ 
40 45 60 80 Pd 

PACKAGE c NPN PNP NPN PNP NPN PNP NPN PNP Tc=25°C 

10 MJE3055T MJE2955T 75 T0220 
80N5 80246 80245A 80246A 802458 802468 80 T0218 
80805 80806 80807 80808 80809 80810 90 T0220 

I MJE3055 MJE2955 90 T0127 
80311 80312 115 T03 

2N3715 2N3791 2N3716 2N3792 150 T03 
80313 80314 150 T03 

2N5877 2N5875 2N5878 2N5876 150 T03 

15 2N6486 2N6489 2N6487 2N6490 2N6488 2N6491 75 T0220 
TIP3055 TIP2955 90 T0218 
2N3055 MJ2955 115 T03 

2N3055A 115 T03 

16 80315 80316 150 T03 

20 80745 80746 80745A 80746A 807458 807468 115 T0218 
2N5303 2N5745 200 T03 

25 80249 80250 80249A 80250A 802498 802508 125 T0218 
2N5885 2N5883 2N5886 2N5884 200 T03 

30 2N5301 2N4398 2N5302 2N4399 MJ802 MJ4502 200 T03 
2N3771 2N3772 150 T03 

50 2N5685 2N5683 2N5686 2N5684 300 T03 (C197) 

70 MJ14000 MJ14001 MJ14002 MJ14003 300 T03 (C197) 

~ 
100 120 140 Pd 

PACKAGE 
c NPN PNP NPN PNP NPN PNP Tc=25°C 

10 80245C 80246C 80 T0218 
2N5632 2N6229 2N5633 2N6230 2N4634 2N6231 150 T03 

MJE4340 MJE4350 MJE4341 MJE4351 MJE4342 MJE4352 125 T0218 

15 MJ15015 MJ15016 MJ15001 MJ15002 

16 80317 80318 2N3773 2N6609 150 T03 
2N5629 2N6029 2N5630 2N6030 2N5631 2N6031 200 T03 

20 80745C 80746C 115 T0218 
MJ15003 MJ15004 250 T03 

25 80249C 80250C 125 T0218 



GENERAL PUFlPOSE TRANSISTORS < 10 Amps 

~~ c 
1 

1.5 

2 

3 

4 

6 

7 

8 

~~ c 
1 

1.5 

2 

3 

4 

6 

7 

8 

-
NPN 

~ ~JE520 

BD 433 (22 
435 (32 
BD185 

BD 

~. 

NPN 

2N4911 
2N4922 

I 

BD\67 

8D235 
3D239A 

I 

BD\77 

3D241A 

2N3766 

8D439 
BD189 
2N5·191 
2N6122 
BD535 

I BD2'43A 

29;1 (70 
2N6315 

2Nll 

8D797 

V) 
V) 

V) 

30 

PNP NPN 

2N4910 
2N4921 

MJE370 

BD434 (22 V) 
8D436 (32 V) 

8D186 
2N5190 

60 

PNP NPN 

2N4912 
2N4919 2N4923 

BD168 8D169 

BD236 BD237 
BD240A BD2398 

BD178 BD179 

8D242A 8D241B 

2N3767 
2N3740 
8D440 8D441 
BD190 
2N5194 2N5192 
2N6125 2N6123 
BD536 BD537 

8D244A BD2438 

2N6107 (70 V) 
2N6317 2N6316 

BD798 BD799 

40 45 

PNP NPN PNP 

2N4918 

BD165 BD166 

BD233 8D234 
BD239 8D240 

8D175 BD176 
8D241 8D242 

BD437 8D438 

MJE371 8D187 8D188 
2N5193 

2N6121 2N6124 
BD533 8D534 

2N3054 (55 V) 2N6049 (55 V) 

BD243 BD244 

2N6290 (50 V) 2N6109 (50 V) 

BD795 BD796 

80 100 

PNP NPN PNP 

2N4920 

BD170 

8D238 
BD240B 8D239C 8D240C 

BD180 
2N3441 (140 V) 

BD242B BD241C 8D242C 

2N3741 
BD442 

2N5195 
2N6126 
BD538 

BD244B 8D243C 8D244C 

2N6318 

BD800 BD801 BD802 
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Pd 
PACKAGE 

Tc=25°C 

25 T066 
30 T0126 

20 T0126 

25 T0126 
30 T0220 

25 T0126 
30 T0126 
40 T0220 

36 T0126 
36 T0126 
40 T0126 
40 T0126 
40 T0220 
50 T0220 
75 T066 

65 T0220 

65 T0220 

65 T0220 

Pd 
PACKAGE 

Tc=25°C 

25 T066 
30 T0126 

20 T0126 

25 T0126 
30 T0220 

30 T0126 
25 T03 
40 T0220 

20 T066 
25 T066 
36 T0126 
40 T0126 
40 T0126 
40 T0220 
50 T0220 

65 T0220 

65 T0220 
90 T066 

65 T0220 



HIGH FT DRIVERS A.ND SWITCHING TRANSISTORS 
~ 200 V BVCEO PLA~NAR 

I ~ 60 75 80 90 100 120 

1.5 BD137 BD139 
BD138 (PNP) BD140 (PNP) 

4 MJE240 
MJE250 (PNP) 

MJE241 MJE243 
MJE251 (PNP) MJ E253 (PNP) 

BD787 BD789 BD791 
BD788 (PNP) BD790 (PNP) BD792 (PNP) 

7 2N5427 2N5429 
2N5428 2N5430 

8 MJE15028 
MJE15031 

(PNP) 

10 BDY92 sovą1 BDY90 

20 BUV26 BUV27 
BUS36 

2N5039 2N5038 

25 2N6338 2N6339 

30 BUX39 

50 2N6274 2N6275 
_j_ 

~ c 125 140 150 160 175 200 

2 2N5050 2N5051 2N5052 

8 MJE15030 
MJE15031 

(PNP) 

15 BUX41 

18 BUX41N 

20 BUX40 
BUV1~N BUV11 

BUX11CECC 
BUS37 

25 BUV10 2N6340 2N6341 
BUV10N 

BUX10CECC 

40 BUV21N BUV21 

50 BUV20 2N6276 2N6277 
~-

15-6 

Pd PACKAGE Tc=25°C 

12.5 T0126 

15 T0126 
15 T0126 
15 T0126 
15 T0126 
15 T0126 
15 T0126 

40 T066 

50 T0220 
50 1'0220 

75 T03 

85 T0220 
90 T0220 
140 T03 

200 T03 

120 T03 

250 T03/C197 

Pd PACKAGE Tc=25°C 

40 T066 

50 T0220 
50 T0220 

120 T03 

120 T03 

120 T03 
150 T03 

90 T0220 

200 T03 

2501150 T03/C197 

250 T03/C197 



HIGH FT DRIVERS AND SWITCHING TRANSISTORS (PLANAR) 

~~ 
<IO 45 60 80 100 Pd 

c NPN PNP NPN PNP NPN PNP NPN PNP NPN PNP Tc=25°C 

1 60385 60386 60387 60388 60389 B0390 10 

1.5 60135 60136 60137 60138 60139 60140 12.5 

2 MP'>U01 MPSU51 MPSU05 MPSU55 MPSU06 MPSU56 MPSU07 MPSU57 10 

4 60785 60786 60787 60788 60789 60790 60791 B0792 15 

5 MJE200 MJE210 15 
(25 V) (25 V) 

HIGH VOL.TAGE SWITCHING TRANSISTOR (PLANAR) 

i~z 
150 '160 200 250 300 

c NP~I ~IPN NPN NPN PNP NPN PNP 

1 BF787 BF790 BF788 BF791 

MPSU10 MPSU60 
5 BF757 BF760 BF758 BF761 

MJE340 MJE350 

1 BF466 BF467 BF468 
2N5655 2N5656 

5 BUY4!lP 

HIGH FT llARLINGTONS (PLANAR) 

NPN 

130411 
160412 

MPSU45 

40 

PNP 

B0413 
B0414 

MPSU95 

45 

NPN 

60775 

60 

PNP NPN PNP NPN 

B0776 60777 60778 60779 
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350 Pd 

NPN PNP Tc=25°C 

BF789 BF792 10 

10 
BF759 BF762 10 

20 

10 
2N5657 20 

20 

80 Pd 

PNP Tc=25°C 

10 
10 
10 

60780 15 

PACKAGE 

T0202 

T0126 

UN IWA TT 

T0126 

T0126 

PACKAGE 

T0202 

UN IWA TT 
T0202 
T0126 

T0202 
T0126 

T0126 

PACKAGE 

T0202 
T0202 

UN IWA TT 

T0126 



POWER BASE GENERAL PURPOSE TRANSISTORS 
WITH EXTRA S.O.A. CAPABILITY 

~ 
100 V 120 V 140 V 160 V 200 V 

c NPN PNP NPN PINP NPN PNP NPN PNP NPN PNP 

10 MJE4340 MJE4350 MJE4341 MJE:4351 MJE4342 MJE4352 MJE4343 MJE4353 

15 MJ15015 MJ15016 MJ15001 MJ15002 
BDW10 BDW12 BDW14 BDW16 

16 2N3773 2N6609 
MJ15022 MJ15023 
MJ15026 MJ15027 

20 MJ15003 MJ15004 

30 BDW30 BDW32 BDW34 E!CJW36 

250 V Pd 
PACKAGE 

NPN PNP Tc=25°C 

125 T0216 
MJ15011 MJ15012 200 T03 

160 T03 

200 T0216 
MJ15024 MJ15025 250 T03 

250 T03 

250 T03 

250 T03 



SWITCHMODE li, TRANSISTORS 

New Triple Diffused Technology, featuring: 

- Thln Base ... lower Tf 
- Narrow Emitter Fingers ... Lower Ts 
- Faster Switching Times 
- lmproved RBSOA 

IC VCE0450 
max 

VCEV VCEV 
PACKAGE 

(Amp) 850 1000 

3 BUS45P T0-220 

5 BUS46P T0-220 

BUS47P BUS47AP T0-218 
9 

BUS47 BUS47A T0-3 

BUS48P BUS48AP T0-218 
15 

BUS48 BUS48A T0-3 

20 BUS97 BUS97A T0-3 

30 BUS98 BUS98A T0-3 

SWITCHMODE Ili, TRANSISTORS 

Same as Switchmode li with new Emitter Diffusion Pro
cess 

-Very Fast 
- Vary Good RBSOA 

VCEO(sus) = 450 V VCES• 850V 

IC 
max DEVICE PACKAGE 

(Amp) 

MJE16002 T0-220 

5 MJE16004 T0-220 
MJ16002 T0-3 
MJ16004 T0-3 

8 MJ16006 T0-3 
MJ16008 T0-3 

15 MJ16010 T0-3 
MJ16012 T0-3 

20 MJ16014 T0-3 
MJ16016 T0-3 
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HIGH CURRENT PACKAGE-500 W 

- Designed for Severe Industrial Use 

- Characterized for 100% Use 

- Surge Current 500% of le 

- Meets U/L Standards 

- Easy Mounting 

- Minimum Cost 

- New Over Load Safe Operating Areas Non Repetitive 

Electrical Characteristics 

lc(OP) BVCEO(SUS) VCESAT at lc/16 VF PD 

at 100 °C atlc 

(AMP) (VOLT) (VOLT) (AMP) VOLT (WATT) 

MJ10050 50 850 2.0 50/4 1.5 

MJ10051 * 50 850 2.0 50/5 

MJ10100 100 450 2.0 100/3.3 1.5 500 

MJ10101* 100 450 2.0 100/3.3 

MJ10200 200 250 2.0 200/5.5 2 

MJ10201* 200 250 2.0 200/5.5 

• Fast Darlingtons with Speed-up Diode 

15-1 o 



Io 1 A :2A 3A 
BVDSS 

1000 MTM1,1100 
(10) 

950 MTM1N95 
(10) 

MTM21N90 900 (8.0') 

850 MTM2N85 
(8.0) 

600 MTM3N60 
(2.8) 

550 MTM3N55 
(2.8) 

500 MTM2N50 
(4.Ci) 

MTM2N45 

450 (4.CI) 

MTM3N40 

400 (3.3) 

MTM3N35 

3~0 (3.3) 

200 

180 

150 

120 

100 

80 

60 

50 

TMOS Power FETs 

CASE 1-05 
(T0-3 TYPE) 

T0-3 TYPE TMOS POWER FETs 

4A SA 7A SA 

-

MTM4N50 MTM7N50 
(2.0) (1.0) 

MTM475 
(2.25) 

MTM4N45 MTM7N45 

Mtt.~74 (1.0) 

(2.25) 

MTM5N40 MTM8N40 
(1.5) (0.8) 

MTM565 
(1.5) 

MTM5N35 MTM8N35 
(1.5) (0.8) 

MTM564 
(1.5) 

MTM8N20 
(0.5) 

MTM8N18 
(0.5) 

MTM8N15 
(0.5) 

MTM8N12 
(0.5) 

Nota: The numbers lnto br,11.ckets am the ROS (on) max guaranteed at ld/2 
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10A 12A 15A 

MTM15N40 
(0.4) 

MTM15N35 
(0.4) 

MTM10N15 
(0.3) 

MTM1035 
(0.3) 

MTM10N12 
(0.3) 

MTM1034 
(0.3) 

MTM10N10 MTM12N10 
(0.33) (0.2) 

MTM10N08 MTM12N08 
(0.33) (0.2) 

MTM12N06 
(0.2) 

MTM12N05 
(0.2) 



IO 1 A 2A 
BVDSS 

1000 MTP1N100 
(10) 

950 MTP1N95 
(10) 

900 MTP2N90 
(8) 

850 MTP2N85 
(8) 

800 

550 

MTP2N50 

500 (4) 

MTP2N45 

450 (4) 

400 

350 

200 

180 

150 

120 

100 

80 

60 

50 

CASE 221A-02 
T0-220 AB 

T0-220 TMOS POWER FETs 

3A 4A SA 

MTP3N80 
(2.5) 

MTP3N55 
(2.5) 

MTP4N50 

Mt2P~~s 
(2.25) 

MTP4N45 
(2) 

MTP474 
(2.25) 

MTP3N40 MTPSN40 
(3.3) (1.5) 

MTP565 
(1.5) 

MTP3N35 MTPSN35 
(3.3) (1.5) 

MTP564 
(1.5) 

Note: The numbers into brackets ara the ROS (on) max guaranteed at ld/2 

15-12 

7A BA 10A 12A 

MTP8N20 
(0.5) 

MTP8N18 
(0.5) 

MTP8N15 MTP10N15 
(0.5) (0.3) 

MTP1035 
(0.3) 

MTP8N12 MTP10N12 
(0.5) Mf0.3) 

P1034 
(0.3) 

MTP10N10 MTP12N10 
(0.33) ~i·rJ2s 

(0.25) 

MTP10N8 MTP12N08 
(0.33) 

Mfii2J24 
(0.25) 

MTP10N06 MTP12N06 
(0.28) (0.2) 

MTP10N05 MTP12N05 
10.28) <0.2) 



TMOS P-CHANNEL 

-· 

ID BVDSS DEVICE 
Rds (on) 

PACKAGE 
at ld/2 

~· 

MTM2P50 6.0 T0-3 
500 

MTP2P50 6.0 T0-220 
>--· 

MTM2P45 6.0 T0-3 
400 

MTP2P45 6.0 T0-220 

MTM815 0.4 T0-3 
100 

MTP815 0.4 T0-220 

MTM814 0.4 T0-3 
80 

MTP814 0.4 T0-220 

~. 

ID 



Motorola Power Transistors Short Form Device Characteristics 

DEVICE 
BDV64 
BDV64A 
BDV64B 
BDV6S 
BDV6SA 

BDV6SB 
BDW10 
BDW12 
BDW14 
BDW16 

BDW30 
BDW32 
BDW34 
BDW36 
BDW39 

BDW40 
BDW41 
BDW42 
BDW44 
BDW45 

BDW46 
BDW47 
BDX33 
BDX33A 
BDX33B 

BDX33C 
BDX34 
BDX34A 
BDX34B 
BDX34C 

BDX53 
BDX53A 
BDX53B 
BDXS3C 
BDX54 

BDXS4A 
BDXS4B 
BDXS4C 
BDX62B 
BDX63B 

BDX64C 
BDX6SC 
BDX66C 
BDX67C 
BDY90 

BDY91 
BDY92 
BD13S 
BD136 
BD137 

Pol 
ar 
it!.I 
PNP 
PNP 
PNP 
NPN 
NPN 

IC Vceo Vcev Pd 
w 

@ Vce 
sat 
max 

@ 

max sus or 
cont V Vcbo 
i o.o 60 60 
i o.o ao ao 
10.0 100 100 
i o.o 60 60 
i o.o ao ao 

i2S 
i2S 
i2S 
i2S 
12S 

Hfe IC 
min amPs 
iooo.o s.oo 
1000.0 s.oo 
iooo.o s.oo 
1000.0 s.oo 
1000.0 s.oo 

2.00 
2.00 
2.00 
2.00 
2.00 

IC 
am Ps 
s.oo 
s.oo 
s.oo 
s.oo 
s.oo 

NPN 
NPN 
NPN 
NPN 
NPN 

i o.o 
is.o 
is.o 
is.o 
is.o 

NPN 30.0 
NPN 30.0 
NPN 30.0 
NPN 30.0 
NPN is.o 

NPN 
NPN 
NPN 
PNP 
PNP 

PNP 
PNP 
NPN 
NPN 
NPN 

is.o 
is.o 
is.o 
is.o 
is.o 

is.o 
is.o 
10.0 
10.0 
10.0 

NPN io.o 
PNP io.o 
PNP io.o 
PNP io.o 
PNP 10.0 

NPN a.oo 
NPN a.oo 
NPN a.oo 
NPN a.oo 
PNP a.oo 

PNP a.oo 
PNP a.oo 
PNP a.oo 
PNP a.oo 
NPN a.oo 

PNP 
NPN 
PNP 
NPN 
NPN 

NPN 
NPN 
NPN 
PNP 
NPN 

i2.0 
12.0 
16.0 
16.0 
i o.o 

io.o 
i o.o 
1.50 
1.50 
1.SO 

ioo 100 12s: iooo.o s.oo: 2.00 
ioo i4o iao1 20.000 s.oo: i.oo 
120 160 1ao: 20.000 s.oo: i.oo 
140 iao iao: 20.000 s.oo: 1.00 
160 200 1ao: 20.000 s.oo: i.oo 

100 i4o 2so: 20.000 a.oo: i.20 
izo i6o 2so: 20.000 a.oo: i.20 
140 1ao 250: 20.000 a.oo: i.20 
i6o 200 2so: 20.000 a.oo: i.20 

45 4S as: 1000.0 s.oo: 2.00 

60 
ao 

100 
4S 
60 

ao 
100 

4S 
60 
ao 

60 
ao 

100 
4S 
60 

as: 
as: 
85~ 

as: 
as: 

iooo.o s.oo: 2.00 
iooo.o s.oo: 2.00 
iooo.o s.oo: 2.00 
1000.0 s.oo: 2.00 
1000.0 s.oo: 2.00 

ao as: 1000.0 s.oo: 2.00 
ioo as: iooo.o s.oo: 2.00 

45 701 7SO.OO 4.00: 2.so 
60 701 7So.oo 4.00: 2.so 
ao 70: 750.00 3.001 2.so 

s.oo 
s.oo 
s.oo 
s.oo 
s.oo 

a.oo 
a.oo 
a.oo 
a.oo 
s.oo 

s.oo 
s.oo 
s.oo 
s.oo 
s.oo 

s.oo 
s.oo 
4.00 
4.00 
3.oo 

ioo ioo 70: 7so.oo 3,00: 2.so 3.oo 
45 4S 701 7so.oo 4,00: 2.50 4.00 
60 60 70: 7so.oo 4.oo: 2.so 4.oo 
ao ao 70: 7so.oo 3,00: 2.50 3.oo 

ioo 100 70: 7so.oo 3.oo: 2.50 3,00 

4S 
60 
ao 

100 
4S 

60 
ao 

100 
100 
ioo 

120 
i20 
i20 
120 
100 

ao 
60 
4S 
4S 
60 

45 601 7SO.OO 3~001 2.00 
60 60: 750.00 3.oo: 2.00 
ao 60: 750.00 3.oo: 2.00 

ioo 601 750.00 3.00: 2.00 
4S 601 750.00 3,00: 2.00 

60 601 7SO.OO 3.00: 2.00 
ao 601 7So.oo 3.00: 2.00 

ioo 60: 1so.oo 3.oo: 2.00 
ioo 60: iooo.o 3.oo: 2.00 
ioo 60: iooo.o 3.oo: 2.00 

120 117: iooo.o s.oo: 2.so 
i2o ii7: iooo.o s.001 2.so 
i20 iso: 1000.oio.001 2.00 
120 1so: 1000.010.00: 2.00 
i2o 601 20.oooio.oo: i.so 

3.00 
3.00 
3.oo 
3.oo 
3.00 

3.00 
3.00 
3.oo 
3.00 
3.00 

5.00 
s.oo 

i o.oo 
10.00 
i o.oo 

ioo 
ao 
4S 
4S 
60 

601 20.oooio.oo: 
601 20.oooio.oo: 
121 40.000 .is: 
i2: 40.000 .i5: 
i2: 40.000 .is: 

i.so io.oo 
1.00 io.oo 

.so .so 

.so .so 

.so .so 

15-14 

@ ltf micro~ 
& Ib or 

amPslft Mhz 
.0201 
.020: 
.020: 
.020: 
.020: 

.020: 

.soo: 

.soo: 

.soo: 

.soo: 

.aoo: 

.aoo: 

.aoo: 

.aoo: 

.010: 

.010: 

.010: 

.oio: 

.010: 

.010: 

.010: 

.010: 

.ooa: 

.ooa: 

.0061 

.0061 

.ooa: 

.ooa: 

.006: 

.006: 

.012: 

.012: 

.012: 

.0121 

.012: 

.012: 

.oi2: 

.012: 

.012: 

.oi2: 

.020: 

.020: 
,400: 
.4001 

1.000: 

1.0001 
i.ooo: 

.oso: 

.oso: 

.oso: 

1<ft) 
l(ft) 
1(ft) 
1<ft) 

i<ft) 
i<ft) 
i<ft) 
i<ft) 
4(ft) 

4(ft) 
4(ft) 
4(ft) 
4<ft) 
4(ft) 

4(ft) 
4(ft) 
3<ft) 
3<ft) 
3<ft) 

3<t't) 
3(ft) 
3(ft) 
3<ft) 
3(ft) 

4(ft) 
4(ft) 
4(ft) 

4(ft) 
4(ft) 
4(ft) 

.20<tf) 

.20<tf) 

.2o<tf> 



Vlotorola Power Transistors Short Form Device Characteristics 

IJEVICE 
8D13e 
8D139 
BD140 
BD165 
BD166 

BD167 
BD168 
BD169 
BD170 
BD17S 

BD176 
BD177 
BD17e 
BD179 
BDleO 

BDleS 
BD1e6 
BD1e7 
BDlee 
BD1e9 

BD190 
BD233 
BD234 
BD23S 
BD236 

BD237 
BD23e 
BD239 
BD239A 
BD239B 

BD239C 
BD240 
BD240A 
BD240B 
BD240C 

BD241 
BD241A 
BD241B 
BD241C 
BD242 

BD242A 
BD242B 
BD242C 
BD243 
BD243A 

BD243B 
BD243C 
BD244 
BD244A 
BD244B 

Pc>l 
a1' 
itl:I 
PNP 
NPN 
PNP 
NPN 
PNP 

IC Vceo Vcev Pd 
w 

@ 

IC 
am Ps 

.1s 

.15 

.1s 

.so 

.so 

Vce 
sat 
max 
.so 
.so 
.so 
.so 
.so 

@ 

IC max sus or Hf e 
min 
40.000 
40.000 
40.000 
1s.ooo 
15.000 

cont V Vcbo 
1.so 60 60 
1.so eo eo 
1.so eo eo 
1.so 4S 4S 
1.so 45 45 

12 
12 
12 
20 
20 

am Ps 
.so 
.so 
.so 
.so 
.so 

NPN 1.50 
PNP 1.so 
NPN 1.so 
PNP 1.50 
NPN 3.00 

PNP 3.00 
NPN 3.00 
PNP 3.00 
NPN 3.00 
PNP 3.00 

NPN 4.00 
PNP 4+00 
NPN 4.00 
PNP 4.00 
NPN 4.00 

PNP 4.00 
NPN 2.00 
PNP 2.00 
NPN 2.00 
PNP 2.00 

NPN 2.00 
PNP 2.00 
NPN 2.00 
NPN 2.00 
NPN 2+00 

Nf'N 2.00 
PNP 2.00 
PNP 2.00 
PNP 2.00 
PNP 2.00 

NPN 3.00 
NPN 3.00 
NPN 3.00 
NPN 3.00 
PNP 3.00 

PNP 3.00 
PNP 3.00 
PNP 3+00 
NPN 6.00 
NPN 6.00 

NPN 6.00 
NPN 6.00 
PNP 6.00 
PNP 6.00 
PNP 6.00 

60 
60 
eo 
eo 
45 

45 
60 
60 
eo 
eo 

30 
30 
45 
45 
60 

60 
45 
45 
60 
60 

eo 
eo 
45 
60 
eo 

100 
45 
60 
eo 

100 

45 
60 
eo 

100 
4S 

60 
eo 

100 
4S 
60 

eo 
100 

45 
60 
eo 

60 201 15.000 .501 
60 201 15.000 .so: 
eo 201 15.000 .so: 
eo 201 15.000 .501 
4S 301 15.000 1.00: 

.so .so 

.so .so 

.so .so 

.so .so 

.eo i.oo 

45 301 15.000 1.00: 
60 301 is.ooo 1.00: 
60 301 15.000 1.001 
eo 301 15.000 1.00: 
eo 301 15.000 1.001 

.eo 1.00 

.eo 1.00 

.eo 1.00 

.eo 1.00 

.eo 1.00 

40 401 1s.ooo 2.00: 1.00 
40 401 1s.ooo 2.001 1.00 
55 401 1s.ooo 2.001 1.00 
55 401 15.000 2.001 1.00 
70 401 is.ooo 2.001 1.00 

70 401 15.000 2.001 1.00 
45 251 25.000 1.001 .60 
4S 2S: 25. ooo 1. oo I • 60 
60 2SI 25.000 1.001 .60 
60 2SI 25.000 1.001 .60 

2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
1.00 
1.00 
1. oo 
1.00 

eo 251 25.000 1.001 
eo 2SI 2s.ooo 1.001 
55 301 1s.ooo 1.001 
70 301 1s.ooo 1.001 
90 301 15.000 1.001 

.60 1.00 
+60 1.00 
.70 1.00 
.70 1.00 
.70 1.00 

11S 301 1s.ooo 1.001 .70 
5S 3011s.ooo1.001 .70 
70 301 1s.ooo 1.001 .70 
90 3011s.ooo1.001 .70 

115 301 is.ooo 1.001 .70 

o 401 10.000 3.001 1.20 
70 401 10.000 3.001 1.20 
90 401 10.000 3.001 i.20 

11s 401 10.000 3.001 1.20 
o 401 10.000 3.001 1.20 

70 401 10.000 3.oo: 1.20 
90 401 10.000 3.001 1.20 

11s 401 10.000 3.001 1.20 
4S 6s: is.ooo 3.001 1.so 
60 6SI is.ooo 3.001 1.so 

eo 65: 15. ooo 3. oo I 1. 50 
100 6S: is.ooo 3.001 1.so 

45 65: 1s.ooo 3.001 i.so 
60 651 1s.ooo 3.001 1.so 
eo 6SI 15+000 3+001 1.so 

15-15 

1.00 
1.00 
1.00 
1.00 
1.00 

3.00 
3.00 
3.00 
3.00 
3.00 

3+00 
3.00 
3.00 
6.00 
6+00 

6.00 
6.00 
6+00 
6.00 
6.00 

& 
@ 

Ib 
amPs 
.oso 
.oso 
.oso 
.oso 
.oso 

.oso: 

.oso: 

.oso: 
+OSOI 
.100: 

.1001 

.100: 

.1001 

.1001 

.1001 

.200: 

.200: 

.200: 

.200: 

.2001 

.2001 

.1001 

.100: 

.1001 

.1001 

.1001 

.1001 

.2001 

.2001 

.2001 

.2001 

.2001 

.200: 

.2001 

.2001 

+6001 
+6001 
.6001 
.6001 
.6001 

.6001 

.6001 

.6001 
1.0001 
1.0001 

1.0001 
1.000: 
1.0001 
1.0001 
1.000: 

tf microS 
or 

ft Mhz 

6<ft) 
6<ft) 

6<ft) 
6<ft) 
6<ft) 
6<ft) 
3<ft) 

3<ft) 
3<ft) 
3<ft) 
3<ft) 
3<ft) 

2(ft) 
2(ft) 
2<ft) 
2<ft) 
2<ft) 

2<ft) 
3<ft) 
3<ft) 
3<ft) 
3<ft) 

3<ft) 
3<ft) 
3<ft> 
3<ft) 
3<ft) 

3<ft) 
3<ft) m 
3<ft) 
3<ft) 
3<ft) 

3<ft) 
3<ft> 
3<ft) 
3<ft) 
3<ft) 

3<ft) 
3Cft> 
3Cft> 
3<ft> 
3Cft> 

3<ft) 
3<ft) 
3<ft> 
3(ft) 
3<ft) 



Motorola Power Trans•istors Short Form Device Characteristics 

Pol IC Vceo Vcev Pdl @ Vce @ @ ltf 111icro! 
ar max sus or w : Hfe IC I sat IC & Ib or I 

DEVICE it!.I cont V Vcbo min amPsl max amPs arnPslft Hhz 
BD244C PNP 6.00 100 100 6SI 1s.ooo 3.001 1.SO 6.oo 1.0001 3(ft: 
BD24S NPN 10.0 4S 4S ao: 20.000 3.001 1.00 J.oo .3001 3(ft: 
BD24SA NPN 10.0 60 60 801 20.000 3.001 1.00 3.00 .3001 3(ft: 
BD24SB NPN 10.0 80 80 ao: 20.000 3.001 1.00 3.oo .3001 3(ftl 
BD24SC NPN 10.0 100 100 ao: 20.000 3.001 1.00 3.oo .3001 3(ftl 

BD246 PNP 10.0 4S 4S ao: 20.000 3.001 1.00 3.00 .3001 3(ft) 
BD246A PNP 10.0 60 60 001 20.000 3.001 1.00 3.00 .3001 3(ft) 
BD246B PNP 10.0 80 80 ao: 20.000 3.001 1.00 3.00 .3001 3(ft) 
BD246C PNP 10.0 100 100 ao: 20.000 3.001 1.00 3.00 .3001 3(ft) 
BD249 NPN 2s.o 4S 4S 12Sl 10.0001s.oo: 1.80 1s.oo 1.SOOI 3(ft) 

BD249A NPN 2s.o 60 60 12SI 10.0001s.oo: 1.ao 1s.oo 1.soo: 3(ft) 
BD249B NPN 2s.o 80 80 12Sl 10.0001s.oo: 1.80 1s.oo 1.soo: 3(ft) 
BD249C NPN 2s.o 100 100 12SI 10.0001s.001 1.80 15.00 1.SOO I 3(ft) 
BD2SO PNP 2s.o 4S 4S 12SI 10.0001s.oo: 1.ao 1s.oo 1.soo: 3(ft) 
BD2SOA PNP 2s.o 60 60 12SI 10.0001s.oo: 1.ao 1s.oo 1.soo: 3(ft) 

BD2SOB PNP 2s.o 80 80 12SI 10.0001s.001 1.80 1-0. oo 1.SOO I 3(ft) 
BD2SOC PNP 2s.o 100 100 12SI 10.0001s.oo: 1.ao 1s.oo 1.soo: 3(ft) 
BD311 NPN 10.0 60 60 us: 2s.ooo s.oo: 1.00 s.oo .soo: 4(ft) 
BD312 PNP 10.0 60 60 11SI 2s.ooo s.oo: 1.00 s.oo .soo: 4(ft) 
BD313 NPN 10.0 80 80 1SOI 2s.ooo 4.001 1.00 s.oo .soo: 4(ft) 

BD314 PNP 10.0 80 80 1SOI 2s.ooo 4.00: 1.00 s.oo .sool 4(ft) 
BD31S NPN 16.0 80 80 2001 2s.ooo a.oo: 1.00 a.oo .aoo: 1 (ft) 
BD316 PNP 16.0 80 80 2001 2s.ooo a.oo: 1.00 a.oo .aoo: 1(ft) 
BD317 NPN 16.0 100 100 2001 2s.ooo s.001 1.00 a.oo .0001 1(ft) 
BD318 PNP 16.0 100 100 2001 2s.ooo s.oo: 1.00 a.oo .aoo: 1(ft) 

BD38S NPN 1.00 60 60 101 60.000 .2s1 .so .2s .0101 7S(ft) 
BD386 PNP 1.00 60 60 10: 6~.ooo .2s: .so .2s .0101 7S(ft) 
BD387 NPN 1.00 80 80 101 60.000 .2s: .so .2s .0101 7S<ft) 
BD388 PNP 1.00 BO 80 101 60.000 .2s: .so .2s .0101 7S(ft) 
BD389 NPN 1.00 100 100 101 60.000 .2s: .so .2s .0101 7S(ft) 

BD390 PNP 1.00 100 100 101 60.000 .2s1 .50 .2s .0101 7S(ft) 
BD411 NPN 2.00 40 SO 101 1sooo. .so: 1.so 1.00 .0021 100(ft) 
BD412 NPN 2.00 40 SO 10: 10000. .so: 1.so 1.00 .002: 100<ft) 
BD413 PNP 2.00 40 SO 101 15000. .so: 1.so 1.00 .0021 SO(ft) 
BD414 PNP 2.00 40 50 101 10000. .501 1.so 1.00 .002: SO(ft) 

BD433 NPN 4.00 22 22 361 SO.OOO 2.00: .50 2.00 .200: 3(ft) 
BD434 PNP 4.00 22 22 361 SO.OOO 2.00: .so 2.00 .200: 3(ft) 
BD43S NPN 4.00 32 32 361 SO.OOO 2.001 .so 2.00 .2001 3(ft) 
BD436 PNP 4.00 32 32 361 50.000 2.001 .so 2.00 .2001 3(ft) 
BD437 NPN 4.00 4S 4S 361 40.000 2.001 • 70 2.00 .200: 3(ft) 

BD438 PNP 4.00 4S 4S 361 40.000 2.00: .70 2.00 .200: 3(ft) 
BD439 NPN 4.00 60 60 361 2s.ooo 2.001 .eo 2.00 .200: 3(ft) 
BD440 PNP 4.00 60 60 361 2s.ooo 2.00: .eo 2.00 .200: 3(ft) 
BD441 NPN 4.00 80 80 361 1s.ooo 2.00: .eo 2.00 .200: 3(ft) 
BD442 PNP 4.00 80 80 361 1s.ooo 2.00: .eo 2.00 .200: 3(ft) 

BDS33 NPN 4.00 45 4S SOI 25.000 2.001 .00 2.00 .2001 3(ft) 
BDS34 PNP 4.oo 45 4S SOI 2s.ooo 2.00: .eo 2.00 .200: 3(ft) 
BD53S NPN 4+00 60 60 SOI 2s.ooo 2.00: .eo 2.00 .2001 3(ft) 
BDS36 PNP 4.oo 60 60 501 2s.ooo 2.001 .eo 2.00 .2001 3(ft) 
BDS37 NPN 4.00 80 80 501 15.000 2.00: .eo 2.00 .2001 3(ft) 

15-16 



illotorola Power Transistors Short Form Device Characteristics 

:iEVlCE 
Hl538 
Hl675 
3D67!:;A 
3[167ć. 

Hl67t.A 

3D6Ti' 
(1[167/'A 
BD678 
BD678A 
f)[l679 

BD679A 
BD680 
BD680A 
BI:i681 
BD6El2 

BD74~! 

BD74!:iA 
BD74!:'iB 
BD74~5C 

BD746 

BD746A 
BD746B 
BD746C 
BD77~i 

BD77ł.i 

BD77l 
BD778 
BD779 
BD7fJO 
BD70!:i 

BD786 
BD78/ 
BD780 
BfJl'fJ9 
BD790 

BD/9l 
BD79~'. 
BD/9;.; 
[![1796 
BD/97 

BD/98 
BD/99 
BD800 
BD80l. 
[![180~? 

BD8o;; 
[l[l806 
BDfJO/ 
BD80B 
BD809 

F'c:1 l 
ar 
i t\~ 
F'NF' 
NF'N 
NF'N 
PNF' 
PNP 

I C VcE!Cl Vcev Pdl 
w I 

@. Vc~~ 

f:łc'3t 

@. 

CrJn,t, 
4 • o'o 
4.©o 
4. oo 
4. ()() 
4. oo 

NPN 4.00 
NPN 4.00 
PNP 4+00 
PNP 4+00 
NPN 4.00 

NPN 4+00 
PNP 4.00 
PNP 4.00 
NPN 4+00 
PNP 4.00 

NF'N 20.0 
NF'N :20. O 
NPN 20+0 
NF'N 20.0 
PNP 20.0 

f'Nf' 20. O 
PNP 20.0 
PNP 20.0 
Nl''N 4.00 
PNP 4.00 

NPN 4.00 
PNP 4.00 
Nf'N 4, OO 
F'NF' 4+00 
NPN 4,()() 

F'MF' 
NPN 
PNP 
NPN 
PNP 

NF'N 
PNP 
NPN 
PNP 
NPN 

PNP 
NPN 
PNP 
NPN 
PNP 

NPN 
PNP 
NF'N 
PNP 
NPN 

4. 0() 
4+00 
4. ()() 
4. 0() 
4.00 

4. oo 
4. oo 
o. oo 
B •OO 
o.()() 

n.oo 
a.oo 
n. oo 
B •OO 
8+00 

l o. o 
1 (). () 
lO.O 
:I. O• O 
j, o.() 

SIJS 

V 
BO 
4;5 
45 
4:3 
4!'.i 

60 
60 
60 
60 
80 

80 
80 
BO 

100 
100 

rJ r 
Vcbo 

BO 
4;5 
4;5 
4!'.i 
45 

50: 
40l 
401 
401 
401 

Hff? IG 
m:in c:imF1 t:;.l 

1!5.000 ~.'.001 

nrn. oo 1 • ~';O 1 

7!:io. oo 2. oo: 
7;'iO. oo 1 • ~:i O : 
/;:;o. oo 2. oo: 

ITICI)·( 

, BO 
• oo 

2. !'50 
• o o 

2+!50 

IC 
CłlTIF'S 

2.00 
• oo 

1 • :;;o 
.oo 

1. !:i() 

60 40: 7~';0. oo 1+ ~)(): 2. 50 :l+ 50 
60 40: 750.00 2.00: 2.BO 2.00 
60 4o: 750.00 1.50: 2.50 1.50 
60 401 750.00 2.00l 2.BO 2.00 
oo 40: 7;50. oo 1. ;.rn: 2. ;50 i. ~:;o 

Bo 40: 750.00 2.00: 2.no 
no 401 750.00 1.50: 2.so 
SO 401 750.00 2.00: 2.BO 

100 40: 750.00 1.50: 2.50 
100 401 /50.00 1.50: 2.50 

2. oo 
1. ::;o 
2. oo 
1.,;.)() 

1. ;50 

45 !:iO 115: 20.000 ~;.oo: 1.00 !:;.oo 
60 10 115: 20.000 5.oo: 1.00 5.oo 
BO 90 1151 20.000 5.oo: 1.00 5.oo 

100 110 115: 20.000 5.oo: 1.00 5.oo 
45 50 115: 20.000 5.oo: 1.00 5.oo 

60 70 115: 20.000 5.oo: 1.00 5.oo 
BO 90 115: 20.000 5.oo: 1.00 5.oo 

100 110 115: 20.000 5.oo: 1.00 5,00 
4;5 4;5 1 ;s: nrn. oo 2. oo: i. !'rn 1. !:rn 
4;5 4;'; 15 I ?!:i O. OO 2, OO: 1.. ;:;o l. ;_)() 

60 
60 
BO 
80 
4!7i 

4;,) 
60 
60 
BO 
no 

l oo 
:I.()() 

4!'.'i 
4!'5 
60 

60 
BO 
BO 

100 
l oo 

4!') 
4;_; 
60 
60 
oo 

60 l !5: ?!:iO. OO 2, OO: 1. !:i O 1, ;'i O 
60 t~;1 ?;:;o.oo ~>..oo: L;rn t.~rn 

no i !7i 1 '7'.:iO. oo 2. oo: 1. !50 1. ~;o 
80 1 !'.i: 7~)(). ()() 2. oo : 1 • ~)() 1 • ;50 
60 15: 25.000 1.001 .40 .50 

60 
SO 
no 
no 
80 

1 oo 
l.00 

4!:i 
4;;; 
60 

60 
no 
no 

l oo 
1 oo 

2!7i. ooo :I. • oo : 
2;5, OOO :I., OO I 
2~).00() 1.00: 
20 .()oo :L. () () : 
20. ooo 1. oo: 

:w. ooo :1„ oo: 
20.000 :1..00: 
2;5. ooo 3. oo: 
2~5 .ooo 3.00: 
2;.). ooo 3. oo: 

25. ooo :3. oo: 
1. ;';.ooo 3. oo : 
1 ;:; • ooo 3. oo : 
:1.~5.000 3.oo: 
1~.;.000 3.oo: 

• 40 
• 40 
• 40 
• !:i o 
.;rn 

.!=.=;o . ~)() 
l • oo 
i .oo 
l • oo 

1. • oo 
1. • oo 
1 • oo 
1.. oo 
1.00 

~)~.) <;>(): 1 !5. ooo 4. ()() I 1 • 1 o 
!'.i~) 90: l ;_;•OOO 4, OO : :I. , l O 
70 90l 1'..l.000 4.00: 1+:1.0 
'70 90: l~.'i.000 4.00: 1.:1.0 
BO 901 1;.).000 4.oo: :1..lO 
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, !:i O 
• !50 
• !'.i o 
• ;so 
• ~;o 

• ~rn 
• ~.'i O 

3. oo 
3. oo 
3. oo 

3. oo 
3. oo 
3. oo 
3+00 
3 .()0 

4. ()() 
4. oo 
4. oo 
4. oo 
4. oo 

& 
(~ 

Ib 
amr!-~5-

• 200 
• ooo 
• 0:30 
.ooo 
• o :rn 

• o:rn: 
• 040: 
.o:5o: 
.040: 
• 030: 

.040: 

.0~~01 
• 040: 
• 030 I 
• 030 : 

.soo: 
• ::rno : 
• ::'i O() : 

• ~'iOO : 
• !'.i oo : 

• '.'500 l 
.!5001 
• ~.'iOO : 
• 006: 
.006: 

tf microS 
or 

ft, Mh;;~ 
3(ft,) 

1<ft) 

1( ft,) 

1 (ft) 

1(-f't) 

1(ft) 

1(ft) 
l(ft) 
1(ft) 

!'.)(ft) 
5(ft,) 
5(ft) 
;:; (ft) 
!5( ft) 

~'i (ft) 

'.5 (ft) 
:s ('f"t,) 

20(ft) 
::'.()(ft,) 

.0061 o.OO(tf) 
, OOf.,: ::>.O< ft) 
.006: 20(ft) 
.006: 20(ft,) 
• 050: !''i O< ft) 

• 0!50: 
.0!501 
, O!:io : 
• o ::;o : 
• 0!'50 : 

.o;rn: 
• o ;rn : 
• :rno 1 
• :rno 1 

.3001 

• 300: 
• 300: 
• :rno: 
.3001 
.300: 

• 400 I 
• 400 : 
,400: 
.400: 
• 40(): 

!:iO <ft) 
'.:iO <ft) 
::;o< ft) 
40(ft,) 
40U"t,) 

40 (ft) 
40(ft,) 
3(ft) 
:5 (ft) 
3 (ft,) 

3(ft) 
3(ft) 
3(ft) 
1. (ft) 
1 (ft) 

1. (ft) 
1 (ft) 
l(ft,) 
:l (ft) 
1(ft) 

m 



Motorola Power Transistors Short Form Device Characteristics 

DEVICE 
BD810 
BD895 
BD895A 
BD896 
BD896A 

BD89"7 
BD897A 
BDB9B 
BD898A 
BD899 

BDa99A 
BD900 
BD900A 
BD901 
BD902 

BF466 
BF46"7 
BF468 
BF757 
BF"'/58 

BF"/~59 

BF/60 
BF'761 
BF762 
BF"'/a7 

BF/BB 
EIF"7B9 
BF/90 
BF/91 
BF/92 

BU!'.>36 
BUG3/ 
BUS4~5F' 

BUt'l46P 
BLJS4/ 

BLJt'i4/A 
BUS4/AP 
BU!:M/P 
BU!:>4B 
BU!:>4BA 

BUS4BAP 
BUG4BP 
BUS9n 
BUS98A 
BUT1.3 

Bl.JT14 
BUT1:') 
Bl.JTJ.6 
Bl.JT33 
BUT34 

F'CJ]. 
ar 
i t\.~ 

PNP 
NPN 
NPN 
PNP 
F'NF' 

ma~~ sus 
cont V 
10.0 no 
B, OO 4;5 
B, OO 4:;; 
a.oo 4~; 

8+00 45 

Vcev 
<Jr 

Vcl.rn 
BO 
45 
4:5 
4~:j 

45 

Pd 
w 

'IO 
70 
70 
/O 
70 

(~ Vcc~ 

Hfe IC sat 
min amPs: ma~~ 

1. ~:).ooo 4. oo : 1 • 1. o 
750.00 3,00: 2.30 
/;rn. oo 4. oo: ;.>.::;o 
"750.00 3.oo: 2.50 
"750.00 4.oo: 2.so 

NF'N 8.00 
NPN 8,00 
PNP 8.oo 
PNP 8.00 
NPN a.oo 

60 
60 
60 
60 
BO 

60 ?o: "750.00 3,00: 2.so 
60 /o: /5o.oo 4.oo: 2.no 
60 7o: /5o.oo 3.oo: 2.50 
60 /o: 750.00 4.oo: 2.ao 
BO /O! /50.00 3.00: 2.50 

NPN 
PNP 
PNF' 
NPN 
PNP 

8.00 
8,00 
8.00 
8.00 
8. oo 

80 
BO 
BO 

1 oo 
1. ()o 

80 /o: 750.00 4.oo: 2.no 
80 70: /5o.oo 3.oo: 2.50 
80 /o: /5o.oo 4.oo: 2.so 

100 7o: /5o.oo 3,00: 2.50 
100 /O: /5o.oo 3,00: 2.50 

NF'N 1,00 150 1.50 
NF'N 1.00 200 200 
NPN 1.00 250 250 
NF'N .500 250 250 
NF'N .500 300 300 

10: 40. ooo 
1 o: 40. ooo 
1.0: 40.000 
1 o : 40. ooo 
10: 40. ooo 

.10: :l.~)() 

• 1 o : 1 • :"i() 
.:1.0: :i..;;;o 
,()3: • 60 
.03! .6() 

NF'N 
F'NP 
PNP 
PNF' 
NF'N 

NF'N 
NF'N 
PNP 
PNP 
PNP 

, !:iOO 
• :50() 
• ::;oo 
• '.500 
• 1 oo 

.100 

.100 
• 1 oo 
• :I. O O 
• :l o() 

3'.50 3:50 
2:";0 2~:)0 
300 ::rno 
::~::;o 3:50 
2:";0 2::;0 

300 300 
3:50 3:;;0 
2 :'.rn 2 ::; o 
:rno :rno 
3;50 3'.50 

1 o : 40. ooo 
10: 40.000 
10: 40. ooo 
10: 40.000 
1. o: :";o. ooo 

10: ~50. ()()() 
io: :50. ooo 
:I.O: '.';(),OOO 
1 o : ~'j(). ooo 
10: :";o. ooo 

.o::~: .60 

.()~3: • }~:=; 

. o~~ : . /~::j 

. 0:3: . '7!:5 

.02: 1.00 

• 02: :I.. oo 
• 02: :1 .• oo 
• 02 : 1 • oo 
.02: :I. .oo 
.02: :L .oo 

@ 

IC 
amp~;; 

4.00 
3. oo 
4. oo 
3.00 
4.00 

3.00 
4. oo 
:LOO 
4.00 
:3.00 

4.00 
:3.00 
4.00 
3. oo 
3. oo 

• 20 
• ~.~O 
• :w 
.03 
.03 

.03 
,()3 

.03 

.03 

.01 

.01 

.0:1. 
• 01. 
• () 1 
.01 

Nf"N 
NF'N 

20.0 
20.0 
3.00 
::; • oo 
9. oo 

120 
1 ::;o 
4:50 
4'.'i() 

4:"i0 

o 90: :rn.00010.00: :1 .• 00 12.00 

NPN 
NPN 
NPN 

o 90: :rn.000:1.0.00: i.oo 12.00 
B50 /'.5: 6.0000 2.oo: :L.00 2.00 
B50 no: /,oooo 3.oo: 1.00 3.oo 
n::;o 1 ;:;o: 7. ooo o 6. oo: t. '..';o 6. oo 

& Ib 

• 400 
• 01. 2 
.016 
• o 1. 2 
, Ol. ó 

.012: 
• 016: 
.012: 
• 01.6: 
• 012: 

.01.6: 

.012: 

.01.6: 

.012: 
• 012: 

.020: 

.020: 
• 020: 
.003: 
.00:31 

• 003: 
,()03: 
.0()3: 
.003: 
• ()():I. : 

• oo 1. : 
• OO :I. i 
• 00:1.: 
.00:1.: 
.00:1.: 

1.. 200: 
1.200: 

• :";oo : 
.600: 

.1. 200: 

NPN 9. oo 4!')() :I. ooo 1 :'lo: /. 0000 6. ()(): :L. :";o 6. oo :I .• :wo: 
NPN 9.oo 4:";0 1.000 107: 7.oooo 6.oo: 1.:";o 6.oo l.200: 
NPN 'l. oo 4:50 8!')() 107: /. 0000 6. oo: :L. :";o 6. oo 1. 200: 
NPN 1 ;5. o 4'.'iO o:";o P!'): 8. o ooo 1 o, oo: :I..!')() 1 o. oo 2, ooo: 
NPi·~ 1:";.o 4:;;0 :1.000 17:';: B.000010.00: :L.~';o :1.0.00 ::.!,ooo: 

NPN :I.!'\• O 
NPN 1.~i •O 
NPN :rn. O 
NPN :30, O 
NPN 2B.O 

4;.';() :I.OOO 1.2:";: B.OOOO:L0.00! 1.~'i() 1.0.00 
4::;o B!'rn :1.2:";: n.0000:1.0.00: :1..:'rn :to.oo 
450 B50 250: e.000020.00: :1..50 20.00 
4~50 1. OOO 2!"i0: O, 000020. OO: :I., ::;o 20, OO 
400 600 p~;: ::rn. ooo l o. oo: 2. ~50 :1. o. oo 

NPN 
NPN 
NPN 
NF'N 
NF'N 

25,0 500 850 :1./5: 30.000 n.oo: 2.00 n.oo 
20.0 /()() 1000 175: 30.000 6.oo: 2.00 6.00 
12.0 looo 1400 1.5o: 5.oooo B.oo: s.oo 12.00 
56.0 400 600 2501 30.00020.00: 2.00 20.00 
50.0 500 850 2501 30.00016.00: 2.00 16.00 
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2.000: 
2. ooo : 
4. ooo: 
4,000: 

.::;oo: 

• 400 : 
• 300: 

6. ooo: 
:I. • ()() () : 

, DOO : 

t.f 111icrCJ: 
fJ l' 

ft Mhz 
1(ft 

1 (ft. 

1 (ft. 

1 (ft: 

1Cft: 

1 (ft) 

1. (ft) 

:l.OO(ft) 
1.00(ft,) 
1()()(ft) 

4~5 U't> 
4~) (ft) 

4!:i(ft,) 
4:5Cftl 
4::; (ft) 
4;.'; (ft) 
60 (ft.) 

60 (ft) 
óO(ft.) 
6()(ft.) 
60(ft) 
60(ft) 

.20<tf) 

.20(tf) 
• :30<tf) 
.30(tf) 
.:>::;<tf) 

• 3!'5 ( tf) 
,3:S(tf) 
,3:"i(t.f) 
.30(tf) 
.30(tf) 

.:rn<tf) 

.::rn<tf l 

.::rn<tf l 

.JO(tf) 

.B()(tfl 

.DO<tf! 

.BO<tf) 
1. :";o< tf ! 
1. .60 (tf) 
1. ::;o< tf ! 



Motorola Power Transistors Short Form Device Characteristics 

DEVICE 
BUT3:3 
Bl.JT31S 
BUT::'iOP 
BUT~'i 1 P 
BUV:lO 

Bl.JV10N 
BUV:l 1 
BUVU.N 
Bl.JV12 
BUV20 

Buv::.>1 
BUV21.N 
BUV~>;:.> 

BUV23 
Bl.JV24 

BUV2'.S 
BUV26 
BUV27 
BlJX:l.OCECC 
BUX :l :I. CECC 

BUX12CECC 
BUXL3 
BUXUCECC 
BUXJ.4 
BUX14CECC 

BUX1~5 

BUX1'..'iCECC 
BUX3'1 
BUX40 
BUX41 

BUX41N 
BUX42 
BUX43 
BUX44 
BUX45 

BUX46 
BUX47 
BUX48 
BUX48A 
BUXBO 

BUX81 
BUX82 
BUX83 
BUX84 
BLJX85 

BUY49P 
BUY69A 
BUY69B 
BU205 
BLJ208 

Pol IC Vceo Vcev Pd: @ Vce @ @ :tf microS 
ar max sus or W : Hfe IC sat IC & Ib or 
itw cant V Vcbo min amPs: max amps amPs:ft Mhz 
NPN 40.0 700 1000 250: 30.00012.00: 2.00 12.00 .600: 1.20Ctfl 
NPN 24.0 1000 1400 200: 5.000016.00: 5.00 24.00 12.000: 2.501tfl 
NPN s.oo 500 850 100: JO.OOO 2.00: 2.00 5.oo .2so: .25(tf) 
NPN 15.0 500 850 125: 40.000 5.0o: 2.00 10.00 ,500: ,JOltfl 
NPN Jo.o 125 160 150: 20.00010.00: .60 :to.oo 1.000: .25ctr> 

NF'N 2!'), O 
NPN 2:'.'i, O 
NPN 20.0 
Nf'N 20.0 

l~'.:'.l :l.60 :1.7'.'i: 20.00010.00: 1.00 :1.0.00 
200 2:„;o l;.rn: 20.000 6.oo: ,60 6.oo 
160 220 150: 20.000 s.oo: .60 s.oo 

NF''N '..)O, O 
2'.'iO 300 :l.:„;o: 20, OOO :";,OO: :I., OO '.5, OO 
:l25 160 250: 20.0002s.oo: .60 25.oo 

N1::·N :";o.o 
NF'N 40 .o 
NPN 40.0 
NPN 30.0 
NF'N 20, O 

200 250 250: 20.00012.00: .60 12.00 
1.60 220 2'.'iO: :l'..l.00020.00: :1..00 ~.'O.OO 

250 Joo 250: 20.00010.00: i.oo 10.00 
325 400 250: 15.000 o.oo: .80 o.oo 
400 4:'.lO 2:„;o: :I.:";, OOO 6, OO: • óO 6, OO 

Nf:•N 
NPN 
NPN 
NPN 
NPN 

NPN 
NPN 
NPN 
NF'N 
NF'N 

:l.'..l. () '..)()0 
20.0 90 
:l.'.5.o 1.20 
2~7j +o :1. 2~=:j 

20.0 200 

~~o.o 2'.50 
:I. :'5, O 32:"; 
1;";. () 32'.5 
10.0 400 
10.0 400 

500 250: 15.ooo 4,00: .60 4.oo 
.tno B5: .00000 .oo: :1 .• :rn :t~~.oo 

240 n::;: • 00000 • oo: :1.. :rn n. oo 
160 150: 20.00010.00: 1.20 20.00 
2'.'iO 1:so: 20.000 6.oo: :t.'..'iO 12.c>o 

Joo :1.:so: 20.000 ::;.oo: 1.::;o :1.0.00 
400 150: 15.000 4,00: .eo 4,00 
400 :1.:rn: :1.:„;.000 4,00: t.:„;o n.oo 
450 150: 15,000 J,OO: .óO 3.00 
4!')() :l !')() I :l !"i, ()OO ;:L O O : :l. ::; O 6 • O O 

NPN O.OO 
NPN B.OO 
NPN Jo.o 
NPN 20.0 
Nl'·'N 20, O 

500 500 150: 15.000 2.00: .60 2.00 
:rno :soo 1:„;o: 1:Looo 2.00: :1..:'rn 4.oo 

90 120 :l.~.'O: :l.'..l,()()0:1.2.00: 1.~.'0 :l.~~.00 

:1.2::; :1.60 :t20: :1.'..'i.000:1.0.00: 1.20 :1.0.00 
200 2;50 :1.20: 1:';,000 ::;.oo: 1.20 :';,oo 

NPN 18.0 160 
NPN 12, O 2~)() 

NF'N 10, O 32'.5 
NPN 8.00 400 
NPN ~.l. oo ::;oo 

2~>.o 120: :1.:„;.000 n.oo: t.20 
3()0 :l20: :1.~'i.000 4,00: :1..20 
400 :1.20: 1::;.000 3,00: :I. .oo 
4!')() UO: :I. !'i, OOO ~-~,OO: 1.. 00 
'.rno L>.o: 1:s.ooo t.oo: t.oo 

n. oo 
4. oo 
3.00 
2. oo 
:I. • OO 

:I. • OO O : 
• 60(): 
.noo: . ~.';()() : 

~~~ ł ~~;oo: 

1.~'00: 
~-'.ooo: 

:I. •OOO : 
:I., 600: 
1 • 200 : 

.4:"i(tfl 

.40(tf l 
• 2:.l ( tf) 
• '..'iO ( tf) 
.2:; ( tf) 

.40(tf) 
,;;>()(tf) 
• 3!5 ( tf) 
,4()(tf) 
,'fOIU'l 

.noo: 1.001tf> 
:I.. 200: 

, BOO: 
2. ooo: 
:I., 200: 

• :l!')( tf) 
• :l~'i ( tf) 
.JO(tf) 
.40(tf) 

1. :?.:rn: • :";o 1 tt'l 
.noo: .uoctf> 

:I., óOO: :I., OO I U' l 
.600: .?Oltfl 

:1 .• 200: 1.2()(tf) 

.400: :l.OOltf) 

.ooo: :l .• 40(·t-f) 
:1 .• ::.>00: .2::i(tf) 
1. ooo: • 2'.5( t "f"') 

.:soo: .40(tf) 

, BOO: 
• 400: 
ł 37~:_:;: 

ł 2~50: 

ł l 2~5: 

.2'..'i(tf) 

.40(tf) 
• '10 (tf) 
• 90 ( tf) 
• 90 (-t,f) 

NF'N 3.50 400 850 85: 5,0000 2.50: 1,5() 2.50 ,500: • óO( tf) 
.óO(t,f) 
.60(tfl 
.60(tf) 
,fl()(t,f) 

NPN B.5o 400 o:rn 1.07: '..).0000 6.oo: t.::;o 6.oo :1..200: 
NF'N 1'..;.o 400 w.rn 12'..'i: .00000 .oo: :1..:rn :1.0.00 2.000: 
NPN 12.0 450 1000 125: 5.0000 o.oo: 1.5() o.oo :l.600: 
NPN 10.0 400 OOO :l14: 5,0000 5,00: 1,50 5.00 1.000: 

NF'N 10.0 
N'F'N '.5.00 
N'F'N ::; , OO 
N'F'N 2.00 
N'F'N 2.00 

NPN 
N'f"N' 
N'F'N 
N'F'N 
N'PN 

3.00 
10. o 
10.0 
2. ::;o 
5.00 

4'.:iO 1 ooo :1.14: !').OO()() '.'i.()(): 1. :.'i() 
400 BOO 04: ;_),()000 2.:rn: 1.'.rn 
4'.50 1000 B4: ::;.oooo 2.::;o: :1..:rn 
400 Boo :50: .10.000 .Jo: :t.oo 
450 1000 :'rn: 10.000 .:rn: Loo 

200 2;'iO 20: 30.000 ,!„iO: .20 
400 tooo 100: :1.:„;.000 ~'.;rn: ~.>.20 
32::; noo 1 oo: :1. ;';.ooo 2. ::;o: :~.:w 

/OO 1500 56: 2.0000 2.00: 5.00 
/OO 1500 20: 2.2500 4,50: 5.00 
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!') • o() 
2.!=.:;o 
2. '.'iO 
1.00 
:L • o() 

,;.)() 
O• OO 
f.l.00 
2. oo 
4. ::;o 

:I .• OOO: , BO I tf) 
.:'.;oo: .no< tr 1 
.:.;oo: .BO<tf> 
.:wo: 1.40(tf) 
.• 200: :l .• 40(tf) 

.• o::;o: 
2.>!500: 
2 .• !'500; 
:I. • O O() : 
2.000: 

:I .• 001 tf l 
1.00(tf) 
l.OOltfl 
.4()(tfl 



Motorola Power Transistors Short Form Device Characteristics 

DE VICE 
BU20BA 
BU208D 
BU20';> 
Bl.J323 
BU323A 

BLJ326 
BU326A 
Bl.J406 
HLJ40/ 
lll.J!:iOB 

Bl.J~'iOBA 

Bl.J~'i22 

BLJ'.'i22A 
BLJ~:i22B 

Bl.JBOO 

M . .JEJ.3002 
MJE13003 
MJE13003A 
MJEJ.3004 
MJE 1300'.5 

MJE1.3005A 
MJEl.3006 
MJE1300/ 
MJE1300/A 
MJE13000 

M.JEBOO'I 
MJE 1300% 
MJE 1 !:i028 
MJE 1 ~)02'1 
MJE 1 !'5030 

M.JE l !')()31 
MJE16002 
MJEJ.6004 
MJE200 
MJE2:LO 

M.JE240 
MJE241. 
MJE243 
MJE2!:iO 
MJE2!51 

MJE2'.:i3 
MJE29~)'.7i 

MJE~.~9~5:'iT 

M.JE30'.:'i!"i 
MJE305!'.'iT 

MJE340 
M.JE3!50 
MJE:3/0 
MJET71 
MJE4340 

Pol IC Vc(;Jo Vc;:·~v Pd: frl VcE' fr! (il : tf m:i.cro;: 
ar ina>~ stJs or W : Hfe :le sat IC & Ib iJI' 

it~ cant V Vcbo min amPsl max a1uPs ~łmPslft Mt\Z 
NPN 15,0 700 1500 20: 2.2500 4,50: 1.00 
NPN 5.00 700 1500 60l 2.2500 4.25\ 1.00 
NPN 5,()0 800 1700 20: 2.2500 3.oo: 5.0o 
NPN 10.0 3!:;o !:;oo 17!:;: :l.!'.'io.oo 6.oo: :1 .• ?o 
NPN 10.0 400 600 :tr:;: 1'.:;0.00 6.oo: t./o 

4.50 2.000: .40(tfl 
4.50 2.000: .60(tfl 
3.00 1.300: .40(tf) 
6,0() .120: 5.00(tf) 
6.00 .120: 5.00(tf) 

NPN 6,()0 
NPN 6.00 
NPN ;.oo 
NPN /,OO 
NPN B,O() 

T7'.:'i BOO 
400 900 
200 400 
:l ~'j() 330 
700 1::;00 

<;>(): 30. ooo • 60: 3. ()() 
'IO l 30, OOO , 60 l 3, OO 
60 l :LO, OOO ::; , OO l l, OO 
óO: :LO, OOO ;';,OO l :I., OO 
7!.'i: 2. 2!'\0o 4. :";o: 3. oo 

4.00 
4,00 
!'.'i • o o 
'..) • oo 
4. '..)0 

NPN a.oo ;oo 1soo 
NPN /,()() O 400 
NPN 7,00 400 450 
NPN /,OO 425 4/5 
NPN 5,()0 /OO 1500 

7'."i l 2, 2!'.)00 4, '..'i Ol :I. , OO 4, '..i O 
/!"i: 2:.'iO, OO ;;>,!'.'i O: ~~,!'.'i O 4, OO 
75: 2so.oo 2.50: 2.00 4,00 
7::;: 2'.:;o. oo 2. :.rn: 2. oo 4. oo 
60: 2.2500 4,50: 5.00 4,5() 

NPN 1,50 300 600 
NPN :L.50 400 700 
NPN 1,50 400 850 
NPN 4,()0 300 600 
NPN 4.00 400 700 

40: '..),()OOO 1.00: 1.00 
40 l !'.i, 0000 :I., OO l :I., OO 
40: !'i. 0000 :I..()(): l. oo 
7'..'i: B, 0000 2, OO l , óO 
7'.'i: !:l.0000 2.00l .óO 

1. ()() 
l • oo 
1. ()() 
:;> • oo 
2.00 

NPN 
NPN 
NPN 
NPN 
NPN 

NPN 
NPN 
NPN 
PNP 
NPN 

4 • ()() 
B •OO 
El. oo 
El. oo 
12. () 

12. o 
L~ •O 
B •OO 
B •OO 
n.oo 

PNP El, OO 
NPN !:i, OO 
NPN '.'i, OO 
NPN !'),OO 
PNP ::;.oo 

NPN 4,00 
NPN 4,()() 
NPN 4.00 
PNP 4,00 
PNP 4,()0 

PNP 
PNP 
PNP 
NPN 
NPN 

4. oo 
1 o. o 
1 (). () 
1 o.() 
1 o. o 

NPN ,500 
PNP • ::;oo 
PNP 3.00 
PNP 4.00 
NPN 10.0 

400 
300 
400 
400 
300 

400 
400 
120 
J.20 
l!"iO 

B50 75l 8.0000 2.00: 
600 no: a.oooo 2.00: 
;oo ao: B.0000 2.00: 
050 oo: 0.0000 2.00: 
600 100: 8.0000 s.oo: 

100 100: 8.0000 s.oo: 
850 100: n.oooo s.oo: 
:1.20 50l 40.000 2.00: 
120 50\ 40.000 2.00: 
150 50: 40.000 2.00: 

• 60 
:l. oo 
:I. • O O 
l. oo 
:l • o o 

:L • oo 
:I., OO 

• !'i() 
• '.'i O 
,'.„iO 

~'.. ()() 

2. oo 
~.'. ()o 
2. ()() 
!') • o o 

'..) . () () 
!"i • oo 
:l • () () 
:L .00 
1 • oo 

1!:;0 :t'.'lO 
4;50 8~)() 

4'.'iO U'.50 
2!'.i 40 
2!'.) 40 

so: 40.000 2.00: .50 
75l 5.0000 5.oo: 2.50 
/5l /,()()()() 5.00: 2.5() 
:L5l 45.000 2.00: .75 
15l 45.000 2.00: ,75 

:l • ()() 
3. oo 
3. oo 
~.'.o() 

2. oo 

BO 80 
no no 

:I. OO 1 O O 
BO BO 
80 BO 

100 
60 
60 
60 
60 

1 oo 
70 
70 
/() 
/() 

l '..'i: 40. ooo 
1 '..'i: 40. ooo 
1 !"i: 40. ()()() 
:l.!"i: 40. ooo 
:L!:i: 40. ooo 

. ~.'(): 
+ 20 l 
.20: 
• 20: 
. ::.~o: 

:l'.5l 40.000 .20: 
90: 20. ooo 4. oo: 
7~:=;: 20.000 4.00: 
90: ~.~o. ooo 4. oo: 
l~::;: 20.000 4.00: 

300 300 20: 30.000 .os: 
300 300 20: 30.000 .os: 

30 30 25: 25.000 1.00: 
40 40 4o: 40.000 i.oo: 

:LOO 200 125: 20,00010,00l 
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.3() 

.30 
• 30 
• 30 
.30 

• :rn 
:L • 1 () 
1. 1 o 
:l • 1 () 
:I. .1 o 

1 • ()() 
:l • ()() 
1 .oo 

.!:iO 
• !::j () 

• ~:=j() 

4,00 
4. ()() 
4. oo 
4. oo 

.oo .oo 

.oo .oo 

.oo .oo 

.oo .oo 
• ~)0 ::; • oo 

1.2!'i0: 1.00(tf) 
:L.2!'\0: :L.OO(tf) 

• :rno : • /~.) ( t f) 

, !:'i OO: , 7:.'i(tf l 
2.000: ,'.)O(tf) 

2. ()()(): 
.ouo: 
,. o BO : 
.ono: 

2. ooo: 

+2!:.)(): 
ł 2~::;0: 

ł 2~'.:j() l 
.'..'iOO: 
• '..)()o : 

,'.'iOO: 
• 400: 
• 400: 
,400: 

1 • () ()() : 

:I. .ooo: 
:I. .ooo: 

.:100: 
• :l oo : 
• :100: 

• 100: 
.4()0: 
.:wo: 
. :wo: 
.200: 

• 1 ()() : 
.1.00: 
, :I.OO l 
.o!=.:jo: 
,0!')0: 

,(J::iOl 
• 400: 
,400: 
• 400: 
• 400: 

• ooo : 
• o o() : 
• () (! () : 

• ooo: 
• ~:)00 J 

• '..'i()( tf) 
/(ft) 
7( ft) 

/(ft,) 

.60(tfl 

• 70 (tf) 
,/()(tf) 
• /()(tf) 

,')()(tfl 
• '?() ( tf) 

.90 (tf) 
• /()( tfl 
• 70( tf) 
• /()(tf) 
,/()(tf) 

• /()(tf) 
,/()(tf) 
3()( ft) 

3()('ft) 

JO(ft) 

3()(ft) 
.~'O(tfl 
• l'.') (tf) 

6'.')( ft) 
65(ftl 

4()(ft) 
40(ft) 
40(ft) 
40(ft) 
40( ft) 

4()(ft) 
2(ft) 
:~(ft) 

2( ft) 

2<ft) 

1 (ft) 



Motorola Power Transistors Short Form Device Characteristics 

Pol IC Vceo Vcev Pd @ Vce @ @ tf microS 
ar max sus or w Hfe IC sat IC & lb or 

DEVICE i.t!:I cont V Vcbo min am Ps ma:< am Ps amPS ft Mhz 
MJE4341 NPN 10.0 120 220 125 20.00010.00 ,50 5,00 .500 l(ft) 
MJE4342 NPN 10.0 140 240 125 20.00010.00 .50 5.oo ,500 l(ft) 
MJE4343 NPN 10.0 160 260 125 20.00010.00 .50 5.oo .500 l(ft) 
MJE4350 PNP 10.0 100 200 125 20.00010.00 .50 5.00 .500 l(ft) 
MJE4351 PNP 10.0 120 220 125 20.00010.00 .so 5,00 .500 l<ft) 

MJE4352 PNP 10.0 140 240 1251 20.00010.00: .50 5.00 .5001 l(ft) 
MJE4353 PNP 10.0 160 260 1251 20.00010.00: .50 5.00 .5001 l<ft) 
MJE51T NPN 5.oo 250 350 801 5.0000 5.oo: 2.00 5.00 2.000: 2(ft) 
MJE52T NPN 5.00 300 400 eo: 5.0000 5,00: 2.00 5.00 2.000: 2(ft) 
MJE520 NPN 3.00 30 30 251 25.000 1.00: .oo .oo .ooo: 

MJE53T NPN 5.00 350 450 eo: 5.0000 5.oo: 2.00 5.oo 2.000: 2(ft) 
MJE5850 PNP a.oo 300 350 eo: 5.0000 5.00: 2.00 4.00 1.000: .50<tf> 
MJE5851 PNP a.oo 350 400 eo: 5.0000 5.oo: 2.00 4.00 1.000: .50(tf) 
MJE5852 PNP a.oo 400 450 ao: 5.0000 5.oo: 2.00 4.00 1.0001 .50(tf) 
MJE700T PNP 4.00 60 60 501 750.00 1.50: 2.50 1.50 .0301 

MJE701T PNP 4.00 60 60 501 750.00 2.001 2.00 2.00 .0401 
MJE702T PNP 4.00 80 80 501 750.00 1.50: 2.50 1.50 .0301 
MJE703T PNP 4.oo 80 80 501 750.00 2.001 2.ao 2.00 .0401 
MJEBOOT NPN 4,00 60 60 501 750.00 1.50: 2.so 1.50 .0301 l(ft) 

· MJE801 T NPł>I 4.00 60 60 501 750.00 2.00: 2.00 2.00 .0401 l<ft) 

MJE802T NP"! 4.00 80 80 501 750.00 1.50: 2.50 1.50 .0301 l(ft) 
MJE803T NPM 4.00 80 80 501 750.00 2.00: 2.00 2.00 .0401 l(ft) 
MJE8500 NPM 2.50 700 1200 651 7.5000 .501 2.00 1.00 .3301 2.oo<tf > 
MJE8501 NPM 2.50 800 1400 651 7.5000 .oo: 2.00 1.00 .3301 2.00Ctf> 
MJE8502 NPM 5,00 700 1200 eo: 7,5000 1.00: 2.00 2.50 1.000: 2.oo<tf > 

MJE8503 NPN 5,00 800 1400 eo: 7.5000 1.00: 2.00 2„50 1.000: 2.oo<tf> 
MJ1000 NPN a.oo 60 60 901 1000.0 3,00: 2.00 3.00 .012: 
MJ10000 NPN 20.0 350 450 1751 40.00010.00: 1.90 10.00 .4001 2.40<tf) 
MJ10001 NPN 20.0 400 500 1751 40.00010.00: 1.90 10.00 .4001 2.40<tf) 
MJ10002 NPN 10.0 350 450 1501 30.000 5.00: 1.90 5.00 .2so: 1.50(tf) 

MJ10003 NPN 10.0 400 500 1501 30.000 5.oo: 1.90 5.00 .250: 1.50(tf) m MJ10004 NPN 20.0 350 450 1751 40.00010.00: 1.90 10.00 .4001 .5o<tf> 
MJ10005 NP~I 20.0 400 500 175: 40.00010.00: 1.90 10.00 .4001 .5o<tf> 
MJ10006 NPN 10.0 350 450 1501 30.000 5.00: 1.90 5.00 .250: .50<tf) 
MJ10007 NPN 10.0 400 500 1501 30.000 5.001 1. 90 5.00 .2so: .50(tf) 

MJ10008 NPN 20.0 450 650 1751 30.00010.00: 2.00 10.00 .5001 .60(tf) 
MJ10009 NPN 20.0 500 700 1751 30.00010.00: 2.00 10.00 .5001 .60(tf) 
MJ1001 NPN a.oo 80 80 901 1000.0 3,00: 2.00 3.00 .012: 
MJ10013 NPN 10.0 550 650 1751 10.00010.00: 2.50 10.00 2.0001 1.oo<tf> 
MJ10014 NPN 10.0 600 700 1751 10.00010.00: 2.50 10.00 2.0001 1.oo<tf> 

MJ10020 NPN 60.0 200 300 2501 75.00015.001 2.20 30.00 1.200: .50(tf) 
MJ10021 NPN 60.0 250 350 2501 75.00015.001 2.20 30.00 1.2001 .5o<tf> 
MJ10022 NPN 40.0 350 450 2501 50.00010.00: 2.20 20.00 1.000: .90(tf) 
MJ10023 NPN 40.0 400 600 2501 50.00010.00: 2.20 20.00 1.0001 .90(tf) 
MJ10024 NPN 20.0 750 1000 2501 50.000 5.oo: 2.20 10.00 1.000: 1.ao<tf> 

MJ10025 NPI~ 20.0 850 1200 2501 50.000 5.00: 2.20 10.00 1.0001 1.ao<tf> 
MJ10050 NPN 75.0 850 900 5001 35.00050.001 2.00 50.00 4,0001 5.00<tf) 
MJ10100 NPN 150. 450 500 5001 50.00000.00: 2.00 oo.oo 3.300: o.oo<tf > 
MJ10200 NPN 300. 250 300 5001 75.00000.001 2.00 oo.oo 5.5001 8.00<tf) 
MJ11011 PNP 30.0 60 60 2001 1000.020.001 3.00 20.00 .200: 4<ft) 
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Motorola Power Transistors Short Form Device Characteristics 

Pol IC IJceo Vcev Pd @ Vce @ @ tf microS 
ar max sus or w Hf e IC sat re & Ib or 

DEVICE it':I cont V Vcbo min am Ps max am Ps amps ft Mhz 
MJ11012 NPN 30+0 60 60 200 1000.020.00 3.00 20.00 .200 4(ft) 
MJ11013 PNP 30+0 90 90 200 1000.020.00 3.00 20.00 .200 4(ft) 
MJ11014 NPN 30.0 90 90 200 1000.020.00 3.00 20.00 .200 4<ft) 
MJ11015 PNP 30+0 120 120 200 1000.020.00 3.00 20.00 .200 4(ft) 
MJ11016 NPN 30+0 120 120 200 1000.020.00 3.00 20.00 .200 4(ft) 

MJ11028 NPN 50+0 60 60 300: 1000.025.oo: 2.50 25.00 .250: 
MJ11029 PNP 50.0 60 60 300: 1000.025.oo: 2.50 25+00 .2so: 
MJ11030 NPN 50.0 90 90 300: 1000.025.oo: 2.50 25+00 .250: 
MJ11031 PNP 50+0 90 90 300: 1000.025.oo: 2.so 25+00 .2so: 
MJ11032 NPN 50.0 120 120 300: 1000.025.oo: 2.50 25+00 .2so: 

MJ11033 PNP 50.0 120 120 300: 1000.025.oo: 2+50 25.00 .2so: 
MJ13330 NPN 20.0 200 400 175: a.000010.001 1+50 10.00 1.500: +70(tf) 
MJ13331 NPN 20.0 250 450 175: a.000010.00: 1+50 10.00 1.500: +70(tf) 
MJ13332 NPN 20.0 350 650 175: 10.000 5.oo: 1.ao 10.00 2.000: +70(tf) 
MJ13333 NPN 20.0 400 700 175: 10.000 s.oo: i.ao 10.00 2.000: +70(tf) 

MJ13334 NPN 20.0 450 750 175: 10.000 s.oo: 1.ao 10.00 2.000: +70(tf) 
MJ13335 NPN 20.0 500 a oo 1751 10.000 5.oo: 1.ao 10.00 2.000: +70(tf) 
MJ14000 NPN 70.0 60 60 3001 15.00050.001 1.00 25+00 2.500: 300(ft) 
MJ14001 PNP 70+0 60 60 3001 15.00050.00: 1.00 25+00 2.5001 
MJ14002 NPN 70.0 ao ao 3001 15.oooso.001 1.00 25+00 2.5001 

MJ14003 PNP 70+0 ao ao 300: 15+00050.oo: 1.00 25+00 2.500: 
MJ15001 NPN 15.0 140 140 200: 25.000 4.00: 1.00 4.00 .400: 2(ft) 
MJ15002 PNP 15+0 140 140 2001 25.000 4.oo: 1.00 4.00 .4001 2(ft) 
MJ15003 NPN 20.0 140 140 2501 25.000 5.oo: 1.00 s.oo .5001 2(ft) 
MJ15004 PNP 20.0 140 140 250: 25.000 5.oo: 1.00 5.00 ,500: 2(ft) 

MJ15011 NPN 10.0 250 250 2001 20.000 2.00: .ao 2.00 .200: 
MJ15012 PNP 10.0 250 250 200: 20.000 2.00: .ao 2.00 .200: 
MJ15015 NPN 15+0 120 200 1ao1 20.000 4+001 1.10 4+00 .4001 6.00<tf) 
MJ15016 PNP 15+0 120 200 1ao: 20.000 4.001 1.10 4+00 .4001 6.00<tf) 
MJ15022 NPN 16+0 200 350 2501 15.000 a.oo: 1.40 a.oo .aoo: 4<ft) 

MJ15023 PNP 16.0 200 350 2501 15.000 a.oo: 1+40 a.oo .aoo1 4(ft) 
MJ15024 NPN 16+0 250 400 2501 15.000 a.oo: 1+40 a.oo .aoo: 4(ft) 
MJ15025 PNP 16+0 250 400 2so: 15+000 a.oo: 1.40 a.oo .aoo: 4<ft) 
MJ15026 NPN 16+0 200 200 2501 25.000 5.001 3.oo 16+00 4.0001 15(ft) 
MJ15027 PNP 16.0 200 200 2501 25.000 s.001 3.00 16+00 4.0001 15(ft) 

MJ16002 NPN 5.oo 450 a50 1251 5+0000 5.oo: 2+50 3+00 +4001 .2o<tf> 
MJ16004 NPN 5.00 450 a5o 1251 7.0000 5.001 2+50 3+00 .3001 .15(tf) 
MJ16006 NPN a.oo 450 a5o 1501 5.0000 a.oo: 3.oo 5+00 .6601 .20(tt') 
MJ1600a NPN a.oo 450 a50 1501 7.0000 a.oo: 3.00 s.oo ,500: .15(tf) 
MJ16010 NPN 15+0 450 a50 1751 s.000015.oo: 3+00 10.00 1.300: .20(tf) 

MJ16012 NPN 15+0 450 a5o 1751 l.000015.001 3+00 10.00 1.0001 +15(tf) 
MJ16014 NPN 20.0 450 a5o 2501 5.000020.001 3.oo 15.00 2.000: .20(tf') 
MJ16016 NPN 20.0 450 a5o 2501 7.000020.001 3.00 15+00 1.5001 .15(tf) 
MJ2500 PNP 10.0 60 60 1501 1000.0 5.oo: 2.00 5.00 .0201 
MJ2501 PNP 10.0 ao ao 1501 1000.0 5+001 2.00 5+00 .020: 

MJ2955 PNP 15.0 60 100 115: 20.000 4.00: 1.10 4+00 .400: 2(ft) 
MJ2955A PNP 15.0 60 100 1151 20.000 4+001 1.10 4+00 .400: .60(tf) 
MJ3000 NPN 10.0 60 60 1501 1000.0 s.oo: 2.00 5.00 .020: 
MJ3001 NPN 10.0 ao ao 150: 1000.0 5.001 2.00 5+00 .020: 
MJ4030 PNP 16.0 60 60 1501 1000.010.00: 2.50 10.00 .040: 
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Motorola P1owe1r Transistors Short Form Device Characteristics 

DEVICE 
HJ4031 
HJ4032 
HJ4033 
HJ4034 
HJ4035 

HJ4400 
HJ4401 
HJ4502 
HJ6502 
HJ6503 

HJ802 
HJaSOO 
HJa501 
HJa502 
HJa503 

HJa504 
HJa505 
HJ900 
HJ901 
HPSU01 

HPSU05 
HPSU06 
HPSU07 
HPSU10 
HPSU45 

HPSU51 
HPSU55 
HPSU56 
HPSU57 
HPSU60 

HPSU95 
TIP2955 
TIF'3055 
TIP47 
TIP4a 

TIP49 
TIP50 
2N3054 
2N3055 
2N3055A 

2N3441 
2N3442 
2N35a3 
2N35a4 
2N35a5 

2N3715 
2N3716 
2N3740 
2N3741 
2N3766 

Pol 
ar 
i t~I 
PNP 
PNP 
NPN 
NPI~ 
NPN 

IC Vceo Vcev 
max sus or 

cont V Vcbo 
16.0 ao ao 
16.0 100 100 
16.0 60 60 
16.0 ao ao 
16.0 100 100 

Pd 
w 

150 
150 
150 
150 
150 

@ 

Hfe IC 
min amPs 
1000.010.00 
1000.010.00 
1000.010.00 
1000.010.00 
1000.010.00 

Vce 
sat 
ma:·: 

2.so 
2.so 
2.so 
2.50 
2.50 

NPI~ 5 •OO 300 
NPN 5.00 400 
PNP 30.0 90 
PNP a.oo 2so 
PNP a.oo 400 

650 100: 12.000 1.501 1.00 
aso 1001 12.000 1.501 1.00 
100 2001 25.000 7.501 .80 
300 1251 15.000 2.001 1.50 
450 12s1 1s.ooo 2.001 1.so 

NPN 30.0 
NPN 2.so 
NPN 2.so 
NPN 5.00 
NPN 5.00 

NPN 
NPN 
PNP 
PNP 
NPN 

NPN 
NPN 
NPN 
NPN 
NPN 

10.0 
10.0 
a.oo 
a.oo 
2.00 

2.00 
2.00 
2.00 
.soo 
2.00 

PNF' 2.00 
PNP 2.00 
PNP 2.00 
PNI"' 2 .oo 
PNI"' • 500 

90 100 2001 25.000 7.501 .ao 
700 1200 1251 7.5000 .501 2.00 
aoo 1400 1251 7.5000 .501 2.00 
700 1200 1501 7.5000 1.001 2.00 
aoo 1400 1501 7.5000 1.001 2.00 

700 1200 
aoo 1400 

60 60 
ao ao 
30 40 

60 60 
ao ao 

100 100 
300 300 

40 50 

30 40 
60 60 
ao BO 

100 100 
300 300 

11s1 7.sooo 1.501 2.00 
1751 7.5000 1.501 2.00 

901 1000.0 3.001 2.00 
901 1000.0 3.001 2.00 
101 so.ooo 1.001 .50 

101 60.000 .2s: .40 
101 60.000 .251 .40 
101 30.000 .25: .40 
10: 40.000 .031 .75 
101 4000.0 1.001 1.so 

10: so.ooo 1.001 
1 o : 50. ooo • 25 I 
101 50.000 .251 
1 o I 30. ooo • 25 I 
101 30.000 .01 I 

.70 

.so 

.50 

.so 

.75 

PNP 2.00 40 50 
PNP 15,0 60 100 
NPN 15.0 60 100 
NPN 1.00 250 350 
NPN 1.00 300 400 

101 4000.0·1.001 1.so 
90 I 20. ooo 4. oo I 1. 1 o 
901 20.000 4.001 1.10 
40 I 30. ooo • 3(): 1. oo 
40 I 30. ooo • 30 I 1 • oo 

NPN 
NPN 
NPN 
NPN 
NPiN 

1.00 
1.00 
4.oo 
15.0 
15.0 

350 
400 

55 
60 
60 

450 401 30.000 .301 
500 401 30.000 .301 

90 251 25.000 .501 
100 1151 20.000 4.001 
100 1151 20.000 4.001 

1.00 
1.00 
1.00 
1.10 
1.10 

@ 

IC & 
am Ps 

10.00 
10.00 
10.00 
10.00 
10.00 

3.00 
3.00 
7.50 
4.00 
4.00 

7.50 
1.00 
1.00 
2.50 
2.50 

~5. oo 
5.oo 
3.00 
3.oo 
1.00 

.25 

.25 

.03 
1.00 

1.00 
.25 
.25 
.25 
.02 

1.00 
4.oo 
4.00 
1.00 
1.00 

1.00 
1.00 

.50 
4.00 
4.00 

NPN 
NPN 
NPN 
NPN 
NPN 

3.00 
10.0 
1.00 
2.00 
2.00 

140 
140 
175 
250 
300 

160 251 25.000 .501 
160 1171 20.000 3.001 
250 351 40.000 .so: 
375 351 25.000 1.001 
500 351 25.000 1.001 

6.00 2.70 
s.oo 10.00 
5.00 1.00 

NF'N 
NPN 
PNP 
PNP 
NPN 

10.0 
10.0 
4.oo 
4.00 
4.oo 

60 
ao 
60 
BO 
60 

80 1501 50.000 1.00; 
100 1501 50.000 1.001 

60 251 30.000 .251 
ao 251 30.000 .251 
ao 201 40.000 ,50: 
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• 70 1.00 
.l5 1.00 

.BO 

.Bo 

.60 

.60 
1.00 

5.00 
5.00 
1.00 
1.00 

.50 

@ 

Ib 
am Ps 
.040 
.040 
.040 
.040 
.040 

tf microS 
or 

ft Hhz 

.6001 

.6001 

.7501 
1.0001 
1.000: 

.aO<tf) 

.ao<tf) 
2(ft) 

.SO(tf) 

.50(tf) 

• 750 I 2( ft) 
.3301 2.00(tf) 

·.3301 2.00(tf) 
1.0001 2.oo<tf> 
1.0001 2.00(tf) 

2.0001 
2.0001 

.012: 

.012: 

.1001 

.0101 

.0101 

.0101 

.0031 

.002: 

.1001 

.0101 

.0101 

.0101 

.002: 

.0021 

.4001 

.4001 

.200: 

.200: 

.200: 

.200: 
+050: 
.4001 
.4001 

.9001 
2.000: 

.125: 

.1251 

.125: 

.soo: 

.500 f 

.12s: 

.12s: 

.050: 

.20(tf) 

.20(tf) 

50(ft) 

~jO(ft) 

50(ft) 
50(ft) 
45(ft) 

100(ft) 

50(ft) 
50(ft) 
50(ft) 
50(ft) 
60(ft) 

50(ft) 
3(ft) 111 3(ft) 

10(ft) 
10(ft) 

10(ft) 
10(ft) 
3<ft) 
2(ft) 

6.00<tf) 

ao<ft) 
10(ft) 

3.00(tf) 
10(ft) 

.40<tf) 

.40<tf) 
3(ft) 
3(ft) 

10(ft) 



Motorola Power Transistors Short Form Device Characteristics 

DE VICE 
2N3767 
2N3771 
2N3772 
2N3773 
2N3791 

2N3792 
2N4398 
2N4399 
2N4a9a 
2N4a99 

2N4900 
2N4910 
2N4911 
2N4912 
2N4918 

2N4919 
2N4920 
2N4921 
2N4922 
2N4923 

2N503a 
2N5039 
2N5050 
2N5051 
2N5052 

2N5190 
2N5191 
2N5192 
2N5193 
2N5194 

2N5195 
2N5301 
2N5302 
2N5303 
2N5344 

2N5345 
2N5427 
2N542a 
2N5429 
2N5430 

2N5629 
2N5630 
2N5631 
2N5632 
2N5633 

2N5634 
2N5655 
2N5656 
2N5657 
2N56aJ 

Pol 
ar 
it\:I 
NPN 
NPN 
NPN 
NPN 
PNP 

IC Vceo Vcev Pd 
w 

@ Vce @ 
sat IC 
max amF's 

max sus or 
cent V Vcbo 
4.00 ao 100 
30.0 40 50 
30.0 60 100 
16.0 140 160 
10.0 60 60 

20 
150 
150 
150 
150 

Hfe IC 
min amPs 
40+000 +50 
15.00015+00 
15.00010+00 
15.ooo a.oo 
50.000 1.00 

1.00 .50 
2.00 15.00 
1+40 10.00 
1+40 a.óo 
1.00 5.00 

PNP 
PNP 
PNP 
PNP 
PNP 

10.0 
30.0 
30.0 
4.00 
4+00 

PNP 4.00 
NPN 1+00 
NPN 1+00 
NPN 1.00 
PNP 1+00 

PNP 1.00 
PNP 1+00 
NPN 1.00 
NPN 1+00 
NPN 1+00 

NPN 
NPN 
NPN 
NPN 
NPN 

20.0 
20.0 
2.00 
2.00 
2.00 

NPN 4,00 
NPN 4+00 
NPN 4.00 
PNP 4.00 
PNP 4+00 

PNP 
NPN 
NPN 
NPN 
PNP 

4.00 
30.0 
30+0 
20.0 
1.00 

80 
40 
60 
40 
60 

ao 
40 
60 
ao 
40 

60 
ao 
40 
60 
ao 

90 
75 

1
,.,„. 

' ,,_,., 
:150 
:200 

40 
60 
ao 
40 
60 

ao 
40 
60 
ao 

:250 

80 150: 50.000 1.00: 
40 200: 15.00015.oo: 
60 200: 15+00015.oo: 
40 25: 20.000 +50l 
60 25: 20.000 .50: 

ao 25: 20.000 .5o: 
40 25l 20.000 +50l 
60 25l 20.000 +50: 
ao 25l 20.000 .50: 
40 30: 30.000 .50l 

60 30l 30.000 +50l 
ao 30l 30.000 ,50: 
40 30l 30.000 +50l 
60 30l 30.000 .so: 
ao 301 30.000 ,50: 

1.00 5.00 
1.00 15.00 
1.00 l~i.00 

.60 1.00 

.60 1.00 

.60 1.00 

.60 1.00 
+60 1.00 
.60 1.00 
+60 1.00 

+60 1.00 
.60 1.00 
.60 1.00 
.60 1.00 
+60 1.00 

150 140: 20.00012.00: 1.00 12.00 
120 1401 20.00010.00: 1.00 10.00 
125 40: 25.000 ,75: 1.00 +75 
150 40l 25.000 ,75: 1.00 .75 
200 40l 25.000 ,75: 1.00 .75 

40 40: 25.000 1.50: 
60 40: 25,000 1.50: 
ao 40: 20.000 1.50: 
40 40: 25.ooo 1.50: 
60 40l 25+000 1+50l 

ao 401 
40 200: 
60 200: 
80 200: 

300 401 

20. ooo 1. 50: 
1s.0001s.oo: 
15.00015.00l 
15.00010.00: 
25.000 +50: 

.60 1.50 

.60 1.50 
+60 1+50 
,60 1.50 
,60 1+50 

.60 
,75 
,75 

j_ .oo 
3.00 

1.50 
10.00 
10.00 
10.00 

1+00 

PNP 1,00 250 300 
NPN 7,00 ao BO 
NPN 7+00 ao ao 
NPN 7.00 100 100 
NPN 7.00 100 100 

40: 25.000 ,50: 3.00 1.00 
40l 30.000 2.00: +70 2.00 
40l 60.000 2.00: +70 2.00 
40: 30.000 2.00: +70 2.00 
401 60.000 2.00: ,70 2.00 

NPN 
NPN 
NPN 
NPN 
NPN 

16.0 
16.0 
16.0 
10.0 
10.0 

llOO 
ll20 
ll40 
llOO 
ll20 

NPN 10.0 l:40 
NPN 1 , OO ~!50 

NPN 1 , OO c!OO 
NPN 1 , OO c!50 
PNP 50.0 60 

100 200: 2s.ooo a.oo: 
120 200: 20.000 a.oo: 
140 200: 15.ooo a.oo: 
100 150: 25.000 5.oo: 
120 150: 20.000 5.oo: 

1.00 
1.00 
1.00 
1.00 
1.00 

10.00 
10.00 
10.00 
7.50 
7.50 

140 1so: 15.ooo 5.oo: i.oo 7.so 
275 20: 30.000 .10: 1.00 +10 
325 20: 30.000 .10: 1.00 .10 
375 20: 30.000 .10: 1.00 .10 

60 300: 15.00025.00: 1.00 25.00 
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@ 

& Ib 
amps 
.050 

1.500 
1.000 

.BO() 

.500 

.5oo: 
1.500: 
1.500: 

.100: 

.100: 

.100: 

.100: 

.100: 

.100: 

.100: 

.100: 

.100: 

.100: 

.100: 

.100: 

1.200: 
1.000: 

.100: 

.100: 

.100: 

.150: 
+150l 
+150l 
.150: 
.150: 

.150: 
1.000: 
1.000: 
1.000: 

.:wo: 

.200: 

.200: 

.200: 

.200: 

.200: 

1.000: 
1.000: 
1.000l 

.750: 
,750: 

.750: 

.010: 

.010: 

.010: 
2.soo: 

tf microS 
or 

ft Mhz 
lO<ftJ 

O<ftJ 
O<ft) 

4(ft) 

4<ft) 
.60(tf) 
.60(tf) 

3(ft) 
3(f't) 

3(ft) 
3(ft) 
3(f't) 
3(ft) 
3(ft) 

3(ft) 
3(ft) 
3<ft) 
3(ft) 
3(ft) 

.50(tf) 

.50(tf) 
1.20<-t,f) 
1.20(tf) 
1.20<tf) 

2(ft) 
2(ft) 
2(ft) 
2( ft) 
2(ft) 

2(ft) 
1.00<tf) 
1. oo ( tf') 
1.00(tf) 
.10(tf) 

.10(tf) 
+20(tf) 
.20(tf) 
.20(tf) 
.20<tf) 

l(ft) 
l(ft) 
l(ft) 
l(ft) 
l(ft) 

1(ft) 
10(ft) 
lO<ft> 
10(ft) 
2(ft) 



Motorola P1owe1r Transistors Short Form Device Characteristics 

DEVICE 
2N5684 
2N5685 
2N5686 
2N5745 
2N5875 

2N5876 
2N5877 
2N5878 
2N5883 
2N5884 

2N5885 
2N5886 
2N6029 
2N6030 
2N6031 

2N6049 
2N6050 
2N6051 
2N6052 
2N6053 

2N6054 
2N6055 
2N6056 
2N6057 
2N6058 

2N6059 
2N6107 
2N6109 
2N6121 
2N6122 

2N6123 
2N6124 
2N6125 
2N6126 
2N6212 

2N6213 
2N6229 
2N6230 
2N6231 
2N6233 

2N6234 
2N6235 
2N6249 
2N6250 
2N6251 

2N6274 
2N6275 
2N6276 
2N6277 
2N6282 

Pol 
ar 
:i t~r 
PNf' 
NPN 
NPN 
PNf' 
PNf' 

IC Vceo Vcev 
max sus or 

cont V Vcbo 
50+0 BO BO 
50+0 60 60 
50.0 BO BO 
20.0 BO BO 
10.0 60 60 

Pd: 
W : Hf e 

@ 

IC 
Vce @ 
sat IC 

min amPsl max amPs 
3001 15.00025.00: 1.00 25.00 
300: 15.00025.00: 1.00 25,00 
3001 15.00025.001 i.oo 25.00 
200: 15.00010.00: 1.00 10.00 
1501 20.000 4.00: 1.00 5+00 

@ 

& Ib 
am Ps 

2+500 
2+500 
2+500 
1.000 

+500 

tf microS 
or 

ft Mhz 
2(ft) 
2(ft) 
2(ft) 

1+00(tf) 
.BO<tf> 

PNf' 10.0 
NPN 10+0 
NPN 10+0 
PNP 25+0 
PNf' 25.0 

80 
60 
80 
60 
BO 

BO 1501 20+000 4+001 1+00 5+00 +5001 
60 150: 20.000 4,00: 1.00 5+00 .5oo: 

.80(tf) 
+80(tf) 
.BO<tf > 
+BO<tf > 
+80(tf) 

BO 150: 20.000 4+001 1+00 5.00 .5001 
60 200: 20.00010.00: 1.00 15.00 1+5001 
BO 2001 20.00010+001 1+00 15.00 1+5001 

NPN 25.0 
NPN 25.0 
PNf' 16+0 
PNf' 16+0 
PNP 16+0 

60 60 200: 20.00010.00: 1.00 15+00 
BO BO 2001 20.00010.001 1+00 15+00 

100 100 200: 25.000 a.oo: 1.00 10.00 
120 120 200: 20.000 a.oo: 1.00 10.00 
140 140 200: 15.000 a.oo: 1.00 10.00 

PNf' 4+00 55 
PNP 12+0 60 
PNP 12+0 BO 
PNf' 12+0 100 
PNP a.oo 60 

90 75: 25. ooo • 50: • 50 
60 1501 750.00 6,oo: 2.00 
eo 1501 750.00 6.001 2.00 

100 1501 750.00 6.001 2.00 
60 100: 750.00 4.00: 2.00 

+50 
6+00 
6.00 
6.00 
4.00 

PNf' a.oo 
NPN a.oo 
NPN a.oo 
NPN 12+0 
NPN 12.0 

NPN 12+0 
PNf' 7+00 
PNf' 7.00 
NPN 4+00 
Nf'lll 4, OO 

Nf'N 
PNP 
PNP 
PNf' 
PNP 

4.00 
4.00 
4.oo 
4.00 
2.00 

PNP 2+00 
F'NP 10.0 
F'NP 10.0 
PNP 10+0 
NPN 5.00 

NPN 5.00 
NPN 5-.00 
NPN 15.0 
NPN 15.0 
NPN 15.0 

NPN 50.0 
NPN 50+0 
NF'N 50+0 
NPN 50+0 
Nf'N 20+0 

BO 
60 
BO 
60 
BO 

100 
70 
50 
45 
60 

80 
45 
60 
BO 

300 

ao 1001 750.00 4.oo: 2.00 
60 100: 750.00 4.oo: 2.00 
eo 100: 750.00 4,001 2.00 
60 150: 750.00 6.oo: 2.00 
00 150: 750.00 6.oo: 2.00 

4+00 
4+00 
4+00 
6+00 
6.00 

100 1501 750.00 6.001 2.00 6.oo 
BO 651 30.000 2.001 3.50 7.00 
60 65: 30.000 2.50: 3,50 1.00 
45 40: 25.000 1.50: .60 1.50 
60 401 25.ooo 1.50: .60 1.50 

BO 
45 
60 
80 

350 

401 
401 
401 
401 
35: 

20.000 
25+000 
25+000 
20.000 
10.000 

1.50: 
1.50: 
1.50: 
1.501 
1.00: 

+60 
.60 
.60 
+60 

1+60 

1+50 
1+50 
1+50 
1+50 
1+00 

350 400 35: 10.000 1.00: 2.00 
100 100 150: 25+000 5.oo: 1.00 
120 120 1501 20.000 5+001 1.00 
140 140 150: 15+000 5.001 1.00 
225 250 50: 25. ooo 1 • oo I • 50 

1 +oo 
7.50 
7.50 
7.50 
1.00 

275 300 501 25.000 1.00: .50 1.00 
325 350 501 25+000 1.00: .50 1.00 
200 300 1751 10.00010.00: 1.50 10.00 
275 375 175: a.000010.001 1.50 10.00 
350 450 175: 6.000010.00: 1.50 10.00 

100 120 2501 30.00020.00: 1.00 20.00 
120 140 2501 30.00020.001 1.00 20.00 
140 160 2501 30.00020+001 1.00 20.00 
150 180 2501 30.00020.001 1.00 20.00 
60 60 1601 750.0010.001 2.00 10.00 
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1.5001 
1.500: 
1.000: 
1.000: 
1.000 I 

.050: 

.024: 
+0241 
+0241 
+0161 

+0161 
+0161 
+0161 
+024: 
.024: 

.0::~4: 

3+0001 
3.0001 

.150: 
+1501 

.150: 

.150: 

.1so: 

.1so: 

.125: 

+1251 
,750: 
.7501 
.750: 
.1001 

.80(tf> 
+80(tf> 

1(ft) 
1(ft) 
1(ft) 

3(ft) 
4(ft) 
4(ft) 
4(ft) 
4(ft) 

4(ft) 
4(ft) 
4(ft) 
4(ft) 
4(ft) 

4(ft) 
10(ft) 
10(ft) 
2(ft) 
2(ft) 

2(ft) 
2(ft) 
2( t't) 
2(ft) 

+60(tf) 

+60(tf) 
1(ft) 
1(ft) 
1(ft) 

.50<t.f) 

.100: +50(tf) 

.1001 .50(tf> 
1.000: 1.00(tf) 
1 • 250: 1 • oo ( t f) 
1.6701 1+00(tf) 

2.000: +25(tf) 
2.0001 +25(tf) 
2. ooo I • 25 (tf) 
2.0001 +25(tf) 

• 040 I 4 (ft) 

m 



Motorola Power Transistors Short Form Device Characteristics 

DE VICE 
2N62a3 
2N62a4 
2N62a5 
2N62a6 
2N62a7 

2N6490 
2N6292 
2N629a 
2N6299 
2N6300 

2N6301 
2N6306 
2N6307 
2N630a 
2N6315 

2N6316 
2N6317 
2N631a 
2N633a 
2N6339 

2N6340 
2N6341 
2N6420 
2N6421 
2N6422 

2N64a6 
2N64a7 
2N64aa 
2N64a9 
2N6490 

2N6491 
2N6497 
2N649a 
2N6499 
2N6542 

2N6543 
2N6544 
2N6545 
2N6546 
2N6547 

2N6576 
2N6577 
2N657a 
2N6609 

Pol 
ar 
it\.I 
NPN 
NPN 
PNP 
PNP 
PNP 

IC Vceo Vcev Pd 
w 

@ Vce @ 
sat IC 
ma>: amPs 

ma:< s•Js or 
cont V Vcbo 
20.0 ao ao 
20.0 100 100 
20.0 60 60 
20.0 ao ao 
20.0 100 100 

160 
160 
160 
160 
160 

Hfe IC 
min amps 
750.0010.00 
750.0010.00 
750.0010.00 
750.0010.00 
750.0010.00 

2.00 10.00 
2.00 10.00 
2.00 10.00 
2.00 10.00 
2.00 10.00 

NPN 7.00 
NPN 7.00 
PNP a.oo 
PNP a.oo 
NPN a.oo 

NPN a.oo 
NPN a.oo 
NPN a.oo 
NPN a.oo 
NPN 7.00 

NPN 
PNP 
PNP 
NPN 
NPN 

NPN 
NPN 
PNP 
PNP 
PNP 

NPN 
NPN 
NPN 
PNP 
PNP 

?.oo 
?.oo 
7.00 
25.0 
25.0 

25.0 
25.0 
2.00 
2.00 
2.00 

15.0 
15.0 
15.0 
15.0 
15.0 

50 60 651 30.000 2.501 3.5o 
70 ao 651 30.000 2.001 3.50 
60 60 751 750.00 4.001 2.00 
ao ao 751 750.00 4.00: 2.00 
60 60 751 750.00 4.001 2.00 

?.oo 
7.00 
4.00 
4.00 
4.00 

ao ao 75: 750.00 4.001 2.00 
250 500 1251 15.000 3.001 .so 
300 600 1251 15.000 3.001 1.00 
350 700 1251 12.000 3.001 1.50 

4.00 
3.00 
3.00 
3.00 
4.00 60 60 901 20.000 2.501 1.00 

ao 
60 
ao 

100 
120 

140 
150 
175 
250 
300 

40 
60 
ao 
40 
60 

ao 901 20.000 2.501 1.00 4.00 
60 901 20.000 2.501 1.00 4.00 
ao 901 20.000 2.50: 1.00 4,00 

120 2001 30.00010.001 1.00 10.00 
140 2001 30.00010.001 1.00 10.00 

160 2001 30.00010.001 1.00 10.00 
180 2001 30.00010.001 1.00 10.00 
250 351 40.000 .501 5.00 1.00 
375 351 25.000 1.001 ,75 1.00 
500 351 25.000 1.001 ,75 1.00 

50 751 20.000 s.001 1.30 
70 75 I :w. ooo 5. oo: 1 • 30 
90 751 20.000 5.oo: 1.30 
50 751 20.000 5.001 1.30 
70 75 I 20. ooo 5. oo: 1. 30 

5.00 
5.00 
5.00 
5.00 
5.00 

PNP 15.0 ao 
NPN 5.00 250 
Nf'N 5.00 300 
NPN 5.00 350 
Nf'N 5.00 300 

90 751 20.000 5.oo: 1.30 
350 801 10.000 2+501 1+00 
400 ao1 10.000 2.501 1.25 
450 ao: 10.000 2.501 1.50 
650 1001 12.000 1.501 1.00 

5.00 
2.50 
2.50 
2.50 
3.00 

NPN 
NPN 
NPN 
NPN 
NPN 

5.00 
a.oo 
a.oo 
15.0 
15.0 

400 
300 
400 
300 
400 

NPN 15.0 60 
NPN 15.0 90 
NPN 15.0 · 120 
PNP 16.0 140 

850 1001 12.000 1.501 1.00 3.00 
650 1251 12.000 2.501 1.50 5.00 
a50 1251 12.000 2.501 1.50 5.00 
650 1751 6.000010.00: 1.50 10.00 
a50 1751 6.000010.00: 1.50 10.00 

60 120: 2000.0 4.00: 2.ao 10.00 
90 120: 2000.0 4.00: 2.ao 10.00 

120 120: 2000.0 4.001 2.ao 10.00 
160 1501 15.ooo a.oo: 1.40 a.oo 

15-26 

& 
@ ltf microS 
Ib or 

amPslft Mhz 
.0401 4(ft) 
.0401 4Cft> 
.040! 4(ft) 
.0401 4(ft) 
.0401 

3.0001 
3.0001 

.0161 

.0161 

.0161 

.0161 

.6001 

.6001 
+600! 
.4001 

.4001 
,400: 
.4001 

1.000: 
1.000: 

1.000: 
1.000: 

.1251 

.12s: 

.12s: 

.500: 

.5001 

.soo: 
+5001 
.soo: 

.soo: 

.soo: 

.soo: 

.5001 

.6001 

.6001 
1.000: 
1.0001 
2.0001 
2.0001 

4(ft) 

4(ft) 
4(ft) 
4(ft) 
4(ft) 
4(ft) 

4(ft) 
.40(tf) 
.40(tf) 
+40(tf) 
.aoctf) 

.aoctf> 

.soctf> 

.aoctf) 

.25Ctf> 

.25(tf) 

.25(tf) 

.25(tf) 
10(ft) 

3.00(tf) 
:3.00(tf) 

5(ft) 
5(ft) 
5(ft) 
5(ft) 
5(ft) 

5(ft) 
.aoctf) 
.soctf> 
.80(tf) 
.aoctf) 

.80(tf) 

.90(tf) 

.90(tf) 
1.50(tf) 
1.50(tf) 

.1001 7.00(tf) 
• 1 oo I 7. oo ( t f) 
.1001 7.00(tf) 
.aoo1 



Chapter18 

Motorola's extensive line of thyristors consists of two 
generic compom~nt categories--SCRs and Triacs. 
Within each of thE!se categories are two basie packag
ing divisions, plaslic and metal--plastic for lowest cost 
and metal herm1~tically sealed packages for appli
cations requiring highest reliability. Combined, these 
divisions include a large• number of individual devices 
covering a forward-c:urrent range from 0.5 to 55 Am
peres and a bloc:king voltage range from 15 to 800 
Volts. 

Motorola also offers an extensive line of trigger de
vice&-UJTs, PUTs, Diacs, SBSs, and Opto-coupled 
Triac Driverir-to mee! a wide variety of triggering 
requirements. 
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SCRs 

... Metal or Plastlc Packages 
... 0.8 to 55 Amperes AMS 

... 25 to 800 Volts 
... lndustry Standards, with a variety of eustom 

Specifications. 

ON-STATE (RMS) CURRENT 

0.8 AMP 1.6 AMPS 

I !l 
Sensltlve Gatte Sensltlve Gate 

Case129-02 Case29-02 
TC>-82 TC>-39 

Style 10 Style 3 

25V 
BRX44 MCR102 2N2322 BRY55-30 2NS060 

sov BRX45 MCR103 2N1595 2N2323 BRY55-60 2Ni5061 

100V BRX46 MCR104 2N1596 2N2324 BRY55-100 2N5062 

200V BRX47 2Ni5064 2N1597 2N2326 BRY55-200 

300V BRX48 ,. • • BRY55-300 
YoRM BRX49 MCR:100-6 400V BRX55-400 2N1599 2N2329 
VRRM 

soov BRY55-500 MCRl100-7 

&OOV BRY55-600 MCR:100-8 

700V 

BOOV 

~ ITSM (Amps) 10 110 15 15 ... 
"' a: w ... 

IGT(mA) 0.2 Cl.2 10 0.2 :l!u 
::I~ 
:l!C 

~~ 
2 .... VGT (V) 0.8 Oi.8 3.0 0.8 c 

u a: ... 
u 
w IH(mA) 5.0 5,_o 5.0Typ 2.0 .... w 

• lntermediate Voltage Available 
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SCRs (continued) 

ON-STATE (RMS) CURRENT 

4.0 .AMPS a.o AMPS 

I] 
A 

I ' ' 
~ 11 

GAK 

SenslUve 
SenslUve Gate Gate 

Case 29-0:I! Caae77-04 Caae90-05 Case221A-02 Caae88 T0-92 TQ..128 TQ..220AB 
Stvle28 St.le2 Style 1 Shle3 Style 1 

MCR106-1 • 2N4167 25V 2N6236 

MCR606-2 MCR106-2 C106F1 2N4441 C122F1 2N4168 SOV 2N6237 S2800F 

MCR606-3 MCR106-3 
C106A1 C122A1 MCR72-3 2N4169 100V 

21~6238 S2800A 

MCR606-4 MCR106-4 
C106B1 2N4442 C122B1 MCR72-4 2N4170 200V 2N6239 S2800B 

• • • • • • 300V 

MC:R106-6 2N4443 C122D1 VDRM 
MCR606-6· 21116240 C106D1 528000 MCR72-6 2N4172 400V 

MCR606-7 MC:R106-7 C106E1 C122E1 • 2N4173 SOOV S2800E 

MCR606-6: MCR106-8 
C106M1 2N4444 C122M1 

MCR72-8 2N4174 800V 21\16241 S2800M 

700V 

BOOV 

m 
C122/S2800 r-

20 25 20 80 100 100 ITSu(Amps) m 
90/100 ~ 

:li o 
C122/S2800 > 

0.2 0.2 0.2 30 0.2 30 loT(mA) r-1: 
25/15 ot ::c->I: 

0.8 1.0 0.8 1.5 1.5 1.5 1.5 YoTM 
~c 
ol: 
-i 
m 
:li 

C122/S28oo iii 
3.0 5.0 3.0 40 6.0 30 IH(mA) -i 

30/20 
1Sl 

• lntermediate Voltage Available 
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SCRs (continued) 

ON-STATE (RMS) CURRENT 

12 AMPS 12.5 AMPS 16 AMPS 

' ~ ' Case 221A-02 Case54 Case 221 A-02 
T0-220AB T0-220AB 

Stvle 3 Style 2 Stvle 3 

25V 

sov 2N6394 2N6400 

100V 2N6395 2N3668 2N6401 

200V 2N6396 2N3669 2N6402 

300V • 
Yo1RM 

VRIRM 
400V 2N6397 2N3670 2N6403 

soov • 2N4103 

600V 2N6398 2N6404 

700V • MCR221-9 

aoov 2N6399 

.,, 
~ ITsM (Amps) 100 200 160 .,, 
iC 
w 
I-

:Et) :;)il! IGT(mA) 30 40 30 
::E ce 
~o 
::1;;;1 VGT (V) 1.5 2.0 1.5 

(,) 

iC 
I-
(,) 
w IH(mA) 40 20Typ 40 ....I 
w 

• lntermediate Voltage Available 
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1CRs (continued) 

ON-STATE (RMS) CURRENT 

20 AMPS 

) 

# , ~ ' -l•olated 

10 Case263 Ca1e311-01 Case54 Cue174-03 Case17S-02 T0-203AA ·1 Style 1 Style 1 Style2 Slvle 1 Style 1 

25V 

2N5164 2N5168 • • • sov 

• • 2N6167 MCR649AP3 MCR3818-3 MCR3918-3 100V 

2N516 5 2N5169 2N6168 MCR649AP4 MCR3818-4 MCR3918-4 200V 

• • • • • • 300V VDRM 

2N516 6 2N5170 2N6169 MCR649AP6 MCR3818-6 MCR3918-6 400V 
VRRM 

• • • MCR649AP7 • • soov 

2N51E i7 2N5171 2N6170 MCR649AP8 MCR3818-8 MCR3918-8 600V 

• • • 700V 

MCR649AP10 MCR3818-10 MCR3918-10 aoov 

m 
240 260 240 240 

.... 
1-rsM(Amps) ~ 

-ł 
:D 
n 

10T(mA) 
,,. 

40 40 40 40 r-1:: 
2s 0 c nt 

::C-
>il: 

VodV) ~c 
1.5 3.5 1.5 1.5 nil: 

2s 0 c -ł 
m 
:D 

50 20Typ 50 50 IH(mA) ~ 
n 2s •c U> 

• lntermediate Voltage Available 
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SCRs (continued) 

ON-STATE (RMS) CURRENT 

25 AMPS 

I I 
~ 

- ~ ?) '%! 
~ 

·'· ~ 
I 

. 
.~·· 

lsolated 

CaH 2:21A-02 Case342-01 Case61 Cue263-03 Case175-02 Caae235-02 T0-2:20AB T0-41 
C>tulle3 Style 1 Slvle 1 Style 1 Style 1 Style 1 

25V 2N2573 2N681 

sov 2N6504 2N2574 2N682 

100V 2N6505 2N2575 2N683 C230A C230A3 

200V 2N6506 MCR525-4 2N2576 2N685 C230B C230B3 

VDRM 300V • • • • • 
VRRM 400V 2N6:507 MCR525-6 2N2578 2N688 C230D C230D3 

SOOV • • • • • 
600V 2N6i508 MCR525-8 MCR649A8 2N690 C230M C230M3 

700V • • • 
BOOV 2N6S09 MCR525-10 MCR649A10 2N692 

.,, 
~ ITSM (Amps) 300 300 260 150 250 250 

~ ... 
::I t; loT (mA) 40 40 40 40 9.0 9.0 =>i 2s•c 
3!!::c ;u 

VodV) 1.!) 1.5 3.5 2.0 1.5 1.5 g 2s •c 

I!: 
CJ IH (mA) ... 4(1 40 20Typ 5.0 50 50 _, 

2s•c ... 

• lntermediate Voltage Available 
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iCRs (continuE~d)i 

ON-STATE (RMS) CURRENT 

25 AMP :s 

Calłłł 174-1 
T()-2031U 
i~e1 

C232A 

C232B 

• 
C232D 

C232E 

C232M 

250 

1.S 

50 

13 
I 

~ ' 

Case174-o3 
T0-203AA 
Kłvle 1 

MCR3835-1 

MCR3835-2 

2N3870 

2N3871 

• 
2N3872 

• 
2N3873 

MCR3835-8 

• 
MCR3835-10 

350 

40 

1.6 

50 

fi 
Case175-02 

Style 1 

MCR3935-1 

MCR3935-2 

2N3896 

2N3897 

• 
2N3898 

• 
2N3899 

MCR3935-8 

• 
MCR3935-10 

350 

40 

1.6 

50 

• lnte·rmediale Voltage Available 

35 AMPS 

I I 
Case310-01 Case263-03 

Style 1 Style 1 

C229A C228A 

C229B C228B 

• • 
C229D C228D 

• • 
C229M C228M 

300 300 

40 40 

2.5 

75 75 
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, 
laolated 

Case311-01 
Style 1 

25V 

50V 

2N6171 100V 

2N6172 200V 

• 300V VoRM 

2N6173 400V 
VRRM 

• soov 

2N6174 800V 

700V 

aoov 

m 
350 ITsM(Amps) 

... 
m a 

IGT(mA) 
i'5 

40 ~~ 25 •c 

VGdV) 
&! 

1.6 nE 
25 •c .... 

m 
i!! 

IH(mA) ~ 
50 n 

25 •c "' 



SCRs (continued) 

ON-STATE (RMS) CURRENT 

55 AMPS 

I ·I: p ł 
lsolated 

Case 310-01 Case263-03 Case 311-01 
Style 1 Style 1 Style 1 

25V • • • 
50V • • • 

100V MCR63-3 MCR64-3 MCR65-3 

200V • • • 
300V • • • 

YoR•1 400V MCR63-6 MCR64-6 MCR65-6 
VRA•I 

500V • • • 
&OOV MCR63-8 MCR64-8 MCR65-8 

700V • • • 
BOOV MCR63-10 MCR64-10 MCR65-10 

~ ti ITSM (Amps) 550 550 550 

ii: 
w ..... 

loT(mA) :Eu 40 40 40 
:::>~ 2s•c 
:EC 

=5 YoT(V) :&Ci! 3.0 3.0 3.0 
u 25 •c 
ii: ..... 
u IH(mA) w 60 60 60 .... 25 •c w 

e lntetrmediate Voltage Available 
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>CRs (continw~d) 

RADAR MODULATORS 

ON-STATE PULSE CURRENT 

100 AMPS 1000 AMPS 

# -1: 
~ 

Case63-03 Case 263-03 T0-64 
Stvle 1 Style 1 

25V 

sov 

100V 

200V 

2N4199 300V 
VoRM 

2N4200 MCR729-6 MCR1718-6 400V 

2N4201 MCR729-7 MCR1718-7 500V 

2N4202 MCR729-8 MCR1718-8 600V 

2N4203 700V 

2N4204 MCR729-10 BOOV 

m 
r-

100• 100• 1000• ITSM (Amps) m 
o .... 
:D 
o 
I> 

50 50 50 IGT (mA) r- ;i: 
ol> 
::c~ 
I> ;i: 
~c: 

1.5 1.5 1.5 VGT(V) o;c .... 
m 
~ 

105 °C 
U> 

3.0Min 5.0 Min IH (mA) 
.... 
o 

3.0Min U> 

• lndicates Pulse Rating 
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SCRs (continued) 

CROWllAR SCRs 

PEAK CAPACITOR DISCHARGE CURRENT (1) 

300AMPS I 750AMPS SSOAMPS 1700AMPS 

d li a. I - 1) ~ . 

CaH88 Caae342-01 Caae221A-02 ca„342-01 CaH175-02 Caae283-03 
Style 1 Style 1 Style3 Style 1 Style 1 Style 1 

25V MCR67-1 MCR568-1 MCR68-1 MCR69-1 MC569-1 MCR70-1 MCR71-1 

VDRM sov MCR67-2 MCR568-2 MCR68-2 MCR69-2 MCR569-2 MCR70-2 MCR71-2 or 
VRRM 

100V MCR67-3 MCR568-3 MCR68-3 MCR69-3 MCR569-3 MCR70-3 MCR71-3 

IT(AMS) (Ampa) 12 12 12 25 25 35 55 

tł 
Iii •or(mA) 
ii!,, 25°c 2130 2/30 2130 2/30 2/30 2/30 2/30 
I!! :I Mln/Max 
u' 
i~ V0 r(V) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 :z:~ 
UE 25 •c 

~~ IH(mA) !:llil 
!!!=:I 25•c 3/50 3/50 3/50 3/50 3/50 3/50 3/50 
u Mln/Max 
~ 
w IL(mA) 60 60 60 60 60 60 60 

25 •c 

(1) The peak capacitor discharge current is for Iw = 1 .O ms. Iw is defined as 5 time constants of an exponentially 
decaying current pulse. 
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SCRs (continued) 

CD IGNITION 

CAPACITOR 
DISCHARGE CURRENT (2) 

150AMPS 

I I ,. 
KGA KAG GAK 

Case29-02 Case77-04 
T092 T0-126 

SMe10 Stvle28 Stvle12 

25V 

MCR22-2 MCR23-2 C106F SOV 

MCR22-3 MCR23-3 C106A 100V 

MCR22-4 MCR23-4 C106B 200V 
VoRM 

MCR22-5 MCR23-5 C106C 300V 
or 

VRRM 

MCR22-6 MCR23-6 C106-D 400V 

MCR22-7 MCR23-7 C106E soov 

MCR22-8 MCR23-8 C106M &OOV 

15 15 20 ITSM 
~ 
~ 
~ 
n 

0.2 0.2 0.2 IGT il' 
il! 
n 
ni 
;!! 

0.8 0.8 0.8 VGT ~ 
n 

"' 

(2) Exponential decay for sinusoida! 1 µs 1 O Hz pulse widths. 
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TRIA Cs 
... Metal or Plastlc Packages 

... 0.6 to 40 Amperes 
... 25 to 800 Volts 

... lndustry Standards 

ON-STATE (RMS) CURRENT 

0.6 AMP 

I ' 
Sen1ltlve Gate 

Can29-02 
T0-92 

Stvle 12 

25V 

sov • • • • • • 
100V MAC91-3 MAC91A3 MAC92-3 MAC92A3 MAC93-3 MAC93A3 

200V MAC91-4 MAC91A4 MAC92-4 MAC92A4 MAC93-4 MAC93A4 

300V 

VoRM 
400V MAC91-6 MAC91A6 MAC92-6 MAC92A6 MAC93-6 MAC93-6 

soov • • • • • • 
&OOV MAC91-8 MAC91A8 MAC92-8 MAC92A8 MAC93-8 MAC93A8 

700V 

aoov 

ITsM(Amps) 8.0 8.0 8.0 8.0 8.0 8.0 

~ IGT 2s•c (MA) 
a:: MT2(+)G(+) 10 10 5.0 5.0 3.0 3.0 

;r, MT2(+)G(-) 10 10 5.0 5.0 3.0 3.0 

_i MT2(-)G(-) 10 10 5.0 5.0 3.0 3.0 

;o MT2(-)G(+) - 10 - 5.0 - 3.0 

I VGT 25'C (V) 2.5 2.5 2.5 2.5 2.5 2.5 
MT2(+)G(+) 

2.5 2.5 2.5 2.5 2.5 2.5 MT2(+)G(-) 
~ MT2(-)G(-) 2.5 2.5 2.5 2.5 2.5 2.5 
w 

MT2(-)G(+) - 2.0 - 2.0 - 2.0 

• lntermediate Voltagu Available 
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TRIACs (continued) 

ON-STATE (RMS) CURRENT 

2.5 AMPS 3.0 AMPS 

MT2 

~ MT2 

1 

G 

Sensltlve Gate 

Case77-04 
Stvle 7 

25V 

SOV 

T2301PA T2302PA SC136A 100 V 

T2301PB T2302PB SC136B 200V 

300V YoRM 

T2301PD T2302PD SC136D 400V 

T2301PE T2302PE SC136E SOOV 

T2301PM T2302PM SC136M &OOV 

700V 

BOOV 

25 25 30 ITSM (Amps) m ,... 
m 

IG 25'C(MA) ~ 
4.0 10 25 MT2(+)G(+) ~ 
4.0 10 25 MT2(+)G(-) > ,... ;i: 
4.0 10 25 MT2(-)G(-) o> 

:J:~ 
4.0 10 MT2(-)G(+) >;i: 

:u c: 
YGr 25'C(V) 

>;i: 

~ 2.2 2.2 2.0 MT2(+)G(+) :u 
2.2 2.2 2.0 MT2(+)G(-) !!j 
2.2 2.2 2.0 MT2(-)G(-) 0 
2.2 2.2 MT2(-)G(+) 111 

; 
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TRIACs (continued) 

ON-STATE (RMS) CURRENT 

4.0 AMPS 6.0 AMPS 

MT2 

L 
MT2 I 

Sensltlve Gate 

Case77-04 Case 221A-02 
T0-220AB 

Style 5 Stvle4 

25V 2N6068 2N6068A 2N6068B 

sov 2N6069 2N6069A 2N6069B 

100V 2N6070 2N6070A 2N6070B 

200V 2N6071 2N6071A 2N6071B T2500B MAC216-4 SC141B MAC216A4 

300V 

YoRM 
MAC216-6 400V 2N6073 2N6073A 2N6073B T25000 MAC216A6 SC141D 

soov 2N6074 2N6074A 2N6074B T2500E MAC216-7 SC141E MAC216A7 

600V 2N6075 2N6075A 2N6075B T2500M MAC216-8 SC141M MAC216A8 

700V 

BOOV 

ITsM(Amps) 30 30 30 60 60 80 
Ul 

~ IGT 25°C(MA) 
~ MT2(+)G(+) 30 5.0 3.0 25 50 50 

I!! MT2(+)G(-) - 5.0 3.0 60 50 50 

;;,!~ MT2(-)G(-) 30 5.0 3.0 25 50 50 
:Ee 

MT2(-)G(+) 10 5.0 60 70# -~o -
:I! -I VGT 25'C(V) -40°C -40°C -40°C c 
~ MT2(+)G(+) 2.5 2.5 2.5 2.5 2.5 2.5 
t; MT2(+)G(-) - 2.5 2.5 2.5 2.5 2.5 
~ MT2(-)G(-) 2.5 2.5 2.5 2.5 2.5 2.5 
w MT2(-)G(+) - 2.5 2.5 2.5 2.5# -

F/Aonly 
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TRIACs (continued) 

ON-STATE (RMS) CURRENT 

8.0 AMPS 

I 
Sensltlve Gate 

Case 221A-02 

2N6 
2N6 

2N6 
2N6 

2N6 
2N6 

2N6 
2N6 

342 
346 

343 
347 

344 
348 

345 
349 

oo 

o 
~1#: 

5 

7 

5 

7 

o 
~1#: 

o 
S#= 

2 

2. 
2 

2. 
5 

!)#= 

T0-220AB 
Stvle4 

T28008 T2802B 

T2800D T2802D 

• • 
T2800M T2802M 

100 100 

25 50 

60 -
25 50 

60 -

2.5 2.5 
2.5 -
2.5 2.5 
2.5 -

e lntermediate Voltage Available 
"" Denotes 2N6346-49 

MAC228-3 

MAC228-4 

MAC228-6 

• 
MAC228-8 

80 

5.0 

5.0 

5.0 

-

2.2 
2.2 
2.2 

-
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MAC228A3 

MAC228A4 

MAC228A6 

• 
MAC228A8 

80 

10 

10 

10 

10 

2.5 

2.5 
2.5 

2.5 

25V 

sov 

100 V 

200V 

300V VoRM 

400V 

soov 

600V 

700V 

soov 

ITSM(Amps) m ... 
m 

IGT 25'C(MA) !l 
MT2(+)G(+) ~ 
MT2(+)G(-) 

,.. 
r-;i: 

MT2(-)G(-) o> 
::c~ 

MT2(-)G(+) >iii: 
~ c: 

VGr 25'C(V) o;i: 
..... 

MT2(+)G(+) m 
:Jl 

MT2(+)G(-) iii 
MT2(-)G(-) ~ 
MT2(-)G(+) 111 



TRIACs (continued) 

ON-STATE (RMS) CURRENT 

10 AMPS 12 AMPS 

I ~ - fJ I \ 

lsolatect 

Case Case174-03 Case 221A-02 221A-02 Case 175-02 Case235-02 
T0·220AI~ 

T0-203AA Style 3 Style2 T0·220AB 

Style4 Style 3 Style4 

25V 

sov 

100V 

200V SC146B 2N5567 2N5569 T4121B 2N6342A 2N6346A 

300V 

YoRM 
400V SC146D 2N5568 2N5570 T4121D 2N6343A 2N6347A 

soov T4101E T4111E T4121E 

600V SC146M T4101M T4111M T4121M 2N6344A 2N6348A 

700V 

eoov T4121N 2N6345A 2N6349A 

lrsM (Amps) 120 100 100 100 120 120 

IGT 25'C(MA) 
MT2(+)G(+) 50 25 25 25 50 50 

MT2(+)G(-) 50 40 40 40 - 75 

MT2(-)G(-) 50 25 25 25 50 50 

MT2{-)G(+) 40 40 40 - 75 

VGT 25'C(V) 
MT2(+)G(+) 2.5 2.5 2.5 2.5 2.0 2.0 
MT2(+)G(-) 2.5 2.5 2.5 2.5 - 2.5 
MT2(-)G(-) 2.5 2.5 2.5 2.5 2.0 2.0 
MT2(-)G(+) - 2.5 2.5 2.5 - 2.5 
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rRIACs (continued) 

ON-STATE (RMS) CURRENT 

15 AMPS 

Ą ;;fo ~ f 6 ' 
lY (I I • llOlated l1olated 

CaH 174-0:3 CaH175-02 Cae 311-01 Caae235-02 C8le 221A-G2 CaH342-01 T0-203AA Style3 Style2 Style 2 T0-220AB Style 1 Style3 Stvle 4 

2SV 
---t-· 

sov 

100V 

2N5571 21'115573 2N6145 T4120B MAC15-4 MAC15A4 200V 

300V VoRM 

2N5572 21115574 2N6146 T4120D MAC15-6 MAC15A6 MAC515-6 400V MAC515A6 

soov 

T4100M T4110M 2N6147 T4120M MAC15-8 MAC15A8 MAC515-8 &OOV MAC515A8 

700V 

MAC15-10 MAC15A10 MAC515-10 aoov MAC515A10 

100 100 100 100 150 150 150 ITsM(Amp•) 

Io 25°C(MA) 
50 50 50 50 50 50 50 MT2(+)G(+) 

80 80 80 80 - 75 75 MT2(+)G(-) 

50 50 50 50 50 50 50 MT2(-)G(-) 

80 80 80 80 - 75 75t MT2(-)G(+) 

VGT 25'C(V) 
2.5 2.5 2.5 2.5 2.0 2.0 2.0 MT2(+)G(+) 
2.5 2.5 2.5 2.5 - 2.5 2.5 MT2(+)G(-) 
2.5 2.5 2.5 2.5 2.0 2.0 2.0 MT2(-)G(-) 
2.5 2.5 2.5 2.5 - 2.5 2.5 MT2(-)G(+) 

t On A Series only 
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TRIACs (continued) 

ON-STATE (RMS) CURRENT 

25 AMPS 

I ' ' /I . 

• lsołated 

Case 26,3-03 Case 311-01 Case 310-01 Case 221A-02 Case342·01 T0-220AB Style2 Style2 Style2 St.le4 Style 1 

25Y 

SOY 

10DY 

200Y SC260B SC260B3 SC261B MAC223·4 MAC223A4 

300Y 

YoRM 
MAC525-6 400Y SC260D SC260D3 SC261D MAC223-6 MAC223A6 MAC525A6 

SODY SC260E SC260E3 SC261E • • • 
&ODY SC26CIM SC260M3 SC261M MAC223-8 MAC223A8 MAC525-8 

MAC525AB 

700Y • • • 
SODY MAC223-10 MAC223A10 MAC525-10 

MAC525A10 

ITsM(Amps) 250 250 250 250 250 250 

IGT 2s•ccMA> 
MT2(+)G(+) 50 50 50 50 50 50 

MT2(+)G(-) 50 50 50 50 50 50 

MT2(-)G(-) 50 50 50 50 50 50 

MT2(-)G(+) - - - - 75 75t 

VGT 2s•c (V) 
MT2(+)G(+) 2.5 2.5 2.5 2.0 2.0 2.0 
MT2(+)G(-) 2.5 2.5 2.5 2.0 2.0 2.0 
MT2(-)G(-) 2.5 2.5 2.5 2.0 2.0 2.0 
MT2(-)G(+) - - - - 2.5 2.5 

t On A Series only 

• lntermediate Voltage Available 
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TRIACs (continued) 

ON-STATE (RMS) CURRENT 

:10 AMPS 40 AMPS 

ł ' 
~* 

I I; I I 4 . 
Hennetlc and 

leolat11d lsolated lsolated 

Case 
Cll8310-01 Ca11263-03 Ca11311-G1 174-03 
T0-230AB 

Ca1126~3 Cue311-G1 Caoe326-01 
Style 2 Style:! T0-203AA 

Style2 
Style2 Style2 Style2 

Stvte3 

25V 

sov 

100V 

2N6160 2N6163 2N6157 2N5441 2N5444 200V 

300V 

2N6161 2Nl6164 2N6158 2N5442 2N5445 T6420D MAC50-6 MAC50A6 400V 

SOOV 

2N6162 2Nl6165 2N6159 2N5443 2N5446 T6420M MAC50-8 MAC50A8 600V 

700V 

T6421N T6401N T6410N T6420N MAC50-10 MAC50A1C aoov 

250 :150 300 250 300 300 300 300 300 300 300 ITSM(Amps) 

IG 25'C(MA) 
60 60 50 60 50 70 70 50 50 70 70 MT2(+)G(+) 
70 70 80 70 80 70 70 80 80 70 70 MT2(+)G(-) 
70 70 50 70 50 70 70 50 50 70 70 MT2(-)G(-) 

100 "IOO 80 100 80 100 100 80 80 - 100 MT2(-)G(+) 

VGT 25'C(V) 
2.0 2.0 2.5 2.0 2.5 2.0 2.0 2.5 2.5 2.0 2.0 MT2(+)G(+) 
2.1 2.1 2.5 2.1 2.5 2.0 2.0 2.5 2.5 2.0 2.0 MT2(+)G(-) 
2.1 2.1 2.5 2.1 2.5 2.0 2.0 2.5 2.5 2.0 2.0 MT2(-)G(-) 
2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 - 2.5 MT2(-)G(+) 

• indicates that dev11ce types are UL recognized, file 11" E69369 
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TRIGGER DEVICES ... Wide Range of Semlltlvltlea 
... lnput Characteristics for Most Applications 

... lndustry Standards, with a variety of 
eustom Specifications available. 

UJT 

UNIJUNC'rlON 
TRANSISTORS - UJT 
Highly stable devicets for 
general-purpose trigger 

applications and as pulse 
generators (oscillators;i and 

timing circuits. Useful at 
frequencies ranging (generally) 

froM 1 Hz to 1 MHz. Available in 
low-cost plastic package (T0-92) 
and in hermetically sealed metal 

package (Case :~2A). 

PUT 

PROGRAMMA.BLE 
UNIJUNCTION TRANSISTORS 

-PUT 
Similar to UJTs, except that lv, IP 
and intrinsic standoff voltage are 

programmable (adjustable) by 
means of external voltage divider. 

This stabilizes circuit 
performance for variations in 
device parameters. General 

operating frequency range is 
from 0.01 Hz to 10 kHz, making 
them suitable for long-duration 

timer circuits. Two-package 
availability provides cost option. 

/ UNIJUNCTION TRANSISTOFIS - (UJT) 

IP IEB20 
Package Devlce Type Mln Max µ.A Max µ.A Max 

MU10 0.50 0.85 5.0 1.0 
Plastic 2N4870 0.56 0.75 5.0 1.0 

Case29·01 2N4871 0.70 0.85 5.0 1.0 
(T0-92) MU2646 0.56 0.75 5.0 12 

MU4891 0.55 0.02 5.0 0.01 
d MU4892 0.51 0.69 2.0 0.01 

MU4893 0.55 0.82 2.0 0.01 
MU4894 0.74 0.86 1.0 0.01 

Metal MU20 0.50 0.85 5.0 1.0 

Case 22A-01 2N2646 0.56 0.75 5.0 12 

(T0-18) ,/ 
2N2647 0.68 0.82 2.0 0.2 
2N3980 0.68 0.82 2.0 0.01 
2N4851 0.56 0.75 2.0 0.1 
2N4852 0.70 0.85 2.0 0.1 
2N4853 0.70 0.85 0.4 o.os 
2N4948" 0.55 0.82 2.0 0.01 
2N4949" 0.74 0.86 1.0 O.Q1 

\... 2N5431" 0.72 0.80 0.4 0.01 

"Also ava1/able as JAN and JANTX devices 

/ PAOORAMMABLE UNIJUNCTION TRANSISTOl'IS - (PUT) 
p 

RG= RG= IGAO RG= 
10lr!ł1.0 M!l @40V 10 k!l 

Package Devlce Type µ.A Max nAMax µ.A Mln 

"~· ~ 
2N6027 5.0 2.0 10 70 
2N6028 1.0 0.15 10 25 
MPU6027 5.0 2.0 10 70 

Case 29-02 K MPU6028 1.0 0.15 10 25 

T0-92 K ~ MPU131 5.0 2.0 5.0 70 
G .· MPU132 2.0 0.3 5.0 50 
A „ MPU133 1.0 0.15 5.0 50 

Metal I ~ 
2N6116" 5.0 2.0 5.0 70 

Case 22-03 2N6117" 2.0 0.3 5.0 50 
~0-18 2N6118" 1.0 0.15 5.0 50 

"Also ava1/able as JAN and JANTX devices. 
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""I 
IV 

mA Mln 

1.0 
2.0 
4.0 
4.0 
2.0 
2.0 
2.0 
2.0 

1.0 
4.0 
a.o 
1.0 
2.0 
4.0 
6.0 
2.0 
2.0 
2.0 

"I 

IV 
RG= 

1.0M!l 
µ.A Max 

50 
25 
50 
25 
50 
50 
25 

50 
50 
25 

,) 



TRIGGER DEVICES (continued) 

Packagu 

Piast ie 
Case 182-02 
T0-92 

Packłlg•t 

Plastic , 
Case 29-02 
T0-92 ~ 

l11lfAL ----~ 
Vs 

O.vice Type Volta 

1N5758 y 20 ± 4.0 

1N5761 y 32 ± 4.0 

1N5758A 20 ± 2.0 
1N5761A 32 ± 2.0 

"' --.::110NAL swm::H - (888) 

Vs 
Volts 

Is 
O.Vice Type Mln Max µA Max 

MBS4991 6.0 10 500 
MBS4992 7.5 9.0 120 

"I 

Is 
µ.A Max 

100 

100 

25 
25 ~ 

......, 

IH 
mA Max 

1.5 
0.5 

~ 
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DIACs 

BILATERAL TRIGGERS -
DIACs 
Specifically designed as low-cost 
bidirectional triggers in 
line-operated Triac control 
circuits such as light dimmers, 
motor controls, and temperature 
controls . 

SILICON BIDIRECTIONAL 
SWITCH-SBS 
Applications similar to DIAC, but 
has gale electrode thai permits 
synchronization. 



From tiny, lead-mounted, low-current rectifiers to 
powerful 75 Amp Schott'ky Rectifier: from conventional 
diode junctions to spec:ial-purpose units for specific 
applications, Motorola's extensive line of rectifiers 
satisfies every possibh~ requirement for electronic 
equipment. Moreover, volunie production unmatched 
in the industry offurs low-cost selection potentia!. 
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General-Purpose Rectifiers 

Motorola offers a wide variety of low-cost devices, packaged to meet diverse mounting 
requirements. Of particular interest are plastic "buttons", such as the MR2500 series, 
designed for clip or recessed mounting, and the new plastic chassis mounts, derived 
from these buttons, types MR2000S and BYW90. All listed lines are available with 
anode-to-case connection by adding "R" suffix to the standard part number. 

10 , AVERAGE RECTIFIED FORWARD CURRENT IAmperesl 

1.0 I 1.5 3.0 6.0 

59-04 60 267 194 
Metal Plastic Plastic 

I 
/I 

I I 

-

VRRM 
Volts 

50 1N4001 I 1 N5391 BY601 1N4719 MR500 1N5400 MR750 

100 1N4002 1 N5392 BY602 1N4720 MR501 1N5401 MR751 

200 1N4003 BY135 1 N5393 BY603 1N4721 MR502, 1N5402 BY251 MR752 
i 

400 1N4004 1 N5395 BY604 1N4722 MR504 1N5404 BY252 MR754 

600 1N4005 BY126/134 1 N5397 BY605 1N4723 MR506 1N5406 BY253 MR756 

800 1N4006 1 N5398 BY606 1N4724 MR508 1 N5407 BY254 MR758 

1000 1N4007 1N5399 BY607 1N4725 MR510 1 N5408 MR760 

1300 BY1 27/133 BY608 BY255 

IFsM 30 40 50 50 300 100 200 100 400 
IAmps) 

TA @ Rated 10 75 75 TL= 70 TL = 70 75 95 TL = 105 85 60 
(OC) 

Tc@ Rated 10 
1°CI 

TJIMaxl 175 150 175 175 175 175 175 175 175 
l°CI 

• Available in metric chread, e.g. MR1120M 
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12 

56-02 
100-4) 
Metal 

~ 
;~~ 
MR1120* 
1N1199B 

MR1121 
1N1200B 

MR1122 
1N1202B 

MR1124 
1N12048 

MR1126 
1N1206B 

MR1128 

MR1130 

300 

150 

190 



10, AVERAGE RECTIFIED FORWARD CURRENT (Amperes) .. I I -- I i> 
20 I 24 I 26 l 30 35 ~-.!!!___l_:40 I 70 ~ 

283-01 339 193-03 43-05 273-01 43-02 43-05. 257-01 Dl 

ID0-4) Plastic (D0-21) ID0-5) ~ 
Plastic Plastic Metal ~ 

N~1 ~ 
1 ~ ~ 

I , n I I _ /o) i :i:i 

I .\U ,„ •• n~I[) ff I li~ I g._ 

9 !f ~I ~ \~ I~ ~ ł 
::> 

Note 2 V RRM §'· 
Volts c: 

~~~~~~~~-+-~~~~~-1 m 
MR2000Sl BYW90-50 IMR2500IMR34911TRA25001 1N3491 I 1N3659 T~~ó~?21N11831N1183A40HF05I 70HF05 50 ..e, 

MR2001S I BYW90-100 I MR2501jMR3492 I TRA2501 I 1N3492 1N3660 TRA1105 1N1184 1N1184A40HF10 70HF10 100 
(75V) 

MR2002S I BYW90-200 I MR2502 I MR3493 I TRA2502 I 1 N3493 1 N3661 TRA 111 O 1 N1186 1 N1186A 40HF20 70HF20 200 
(150V) 

MR2004S BYW90-400 MR2504 MR3495 TRA2504 1N3495 1N3663 TRA1120 1N1188 1N1188A 40HF40 70HF40 400 
_. I i300Vl 

~ I MR2006S BYW90-600 MR2506 TRA2506 MR328 TRA 1140 1 N1190 1 N1190A 40HF60 70HF60 600 

MR2008S BYW90-800 MR2508 TRA2508 MR330 1 N3766 CF 40HF80 70HF80 800 

MR2010S BYW90-1000 MR2510 TRA2510 MR331 1N3768 CF 40HF100 70HF100 1000 
- 1300 

400 400 400 I 400 300 400 400 I 400 I 800 I 500 1 ooo I IFsM 
(Amps) 

TA @ Rated 10 
(OC) 

150 I 125 150 130 150 100 I 100 120 140 150 140 I 140 I TJIMax) 
(OC) 

175 175 175 175 175 175 175 175 190 190 190 180 I Tc@ Rated Io 

NOTES: 1. ... 
CF: 
2. 

Meets mounting configuration of TC-220 outline. 
Request Data Sheet for Mounting lnformation 
Consult Factory 
40HF Series available with metric threads (40HFM) and/or flexible braid lead (41 HF, 41 HFM) 
70HF Series available with metric threads (70HFM) and/ or flexible braid lead (71 HF, 71 HFM) 

Lead length 1 4, 7 mm 

(OC) 



Industrial Standard Recovery Rectifiers 
Second Source Program 

I" AVERAGE RECTIFIED FORWARD CURRENT (AMPERES) 

6 10 

56.02 
(D0-4) 
Metal 

VRRM ~ . Volts 

50 G506 

100 6F10 G1006 

200 62R2 6F20 G2006 

300 BYX38-300 G3006 BYX98-300 

400 64R2 6F40 G4006 

500 G5006 

600 BYX38-600 66R2 6F60 G6006 BYX98-600 

800 68R2 6F80 G8006 

900 BYX38-900 BYX98-900 

1000 6F100 G1106 

1200 BYX38-1200 BYX98-1200 

IFSM 50 150 160 200 75 (Amps) 

Reverse 
Polarity BYX38R- 62R2R 6FR10 G506R BYX98R-

Thread UNF 
Metric 

UNF 
UNF 

UNF 
UNF Metric 
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Industrial Standard Recovery Rectifiers (continued) 

Second Source Program 

10 AVERAGE RECTIFIED FORWARD CURRENT (AMPERES) - 12 -
56.02 
(D0-4) 
Metal 

VRRM 
Volts 

~ 'I! . 

50 G510 

100 G1010 12F10 

200 42R2 G2010 12F20 

300 BYX42-300 G3010 

400 44R2 G4010 12F40 

500 G5010 

600 46R2 BYX42-600 G6010 12F60 

800 48R2 G8010 12F80 

900 BYX42-900 

1000 G1110 12F100 

1200 BYX42-1200 

IFSM 
(Amps) 75 125 230 265 

Reverse 
Polarity 42R2R BYX42R- G510R 12FR10 

Thread 
Metric 

UNF 
UNF 

UNF 
UNF Metric 

17-5 

15 

BYX99-300 

BYX99-600 

BYX99-900 

BYX99-1200 

180 

BYX99R-

UNF 



Industrial Standard Recove,ry Rectifiers (continued) 

Second Source Program 

10 , AVERAGE RECTIFIED FORWARD CURRENT {AMPERES) 

20 35 40 

257 
(00-5) 
Metal 

~ 
·.· \\ 

VRRM ~\ 
Volts 

100 RP1020 RP1040 40HF10 

200 22R2U RP2020 32R2U RP2040 40HF20 

400 24R2U RP4020 34R2U RP4040 40HF40 

600 26R2U RP6020 36R2U RP6040 40HF60 

800 28R2U RP8020 38R2U RP8040 40HF80 

1000 30R2U RP1120 RP1140 40HF100 

1FSM 250 450 500 700 500 (Amps) 
Reverse 
Polarity 22R2RU RP1020R 32R2RU RP1040R 40HFR10 

Thread UNF UNF UNF UNF UNF 
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70 

70HF10 

70HF20 

70HF40 

70HF60 

70HF80 

70HF100-

1200 

70HFR10 

UNF 



Fast Recovery Rectifiers 

... available for designs requiring a power rectifier having maximum 
switching times ranging from 100 ns to 150 ns. These devices are 
offered in current ranges of 1.0 to 50 amperes and in voltages to 
1 OOO vo/ts. Higher volta ges are available upon request, but a necessary 
trade-off against switching speeds results. Reverse po/arity (anode 
to case) o/Jtained by ac/ding an "R" suffix. 

Fast Recovery Rectifiers are a/so availab/e in fu/1-wave bridge and high 
current mu/tice/i configurations. 

10 , AVERAGE RECTIFIED FORWARD CURRENT (Amperes) -
1.0 3.0 -

59-04 60 267-01 
Piast ie Metal Piast ie 

VRRM 
(Voltsl 

I I I r I 
I 
I 

I 

50 1N493 :l MR810 MR830 MR850 MR910 

100 1N493 4 MR811 MR831 MR851 MR911 

200 1N493 5 MR812 MR832 MR852 MR912 

400 1~1493 6 MR814 MR834 MR854 MR914 

600 1N49 37 MR816 MR836 MR856 MR916 

800 MR817 MR917 

1000 MR818 MR918 

IFSM 30 30 100 100 100 
I Am psi 

TA~· Rated Io 75 75 go• 90• 

Tc !il Rated Io 100 
(OC) 

T Jl Maxi 150 150 150 175 175 
(OC) 

trr 0.2 0.75 0.2 0.2 0.75 
(µsi 

* Must be derated for reverse power dissipation. See Data Sheet. 
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5.0 

194 
Piast ie 

~ 
I 

I 

MR820 

BY500 MR821 

100 

BY500 MR822 
-200 

BY500 MR824 
-400 

BY500 MR826 
-600 

200 300 

25 55• 

175 175 

0.3 0.2 



Fast Recovery Rectifiers (continued) 

Io. AVERAGE RECTIFIED FORWARD CURRENT (Amperes) 

6.0 7 12 12 12 50 

56.02 257 
iD0-41 (D0-51 
Metal Metal 

\ ~ ~j 
' ~\ VRRM . 

IVoltsl 
--~·-----

1 N3879 1 N38R9 BYX61-50 1 N3899 50 

1 N3880 1 N3:890 BYX61-1 OO 1 N3900 100 

1 N3881 BYX50-200 1N3.891 BYX61-200 MR2102 1 N3901 200 

-- .-----~- ----- ---- ----

1 N3883 BYX50-400 1 N3:893 BYX61-400 MR2104 1 N3903 400 

MR1366 MR'l376 MR2106 MR1386 600 

MR2108 800 

1000 

150 200 200 200 200 250 IFSM 
300 300 300 {Ampsl 

TĄ@Ratedlo 

100 100 100 100 100 Tc@ Rated 10 
{OC) 

150 150 1 ~iO 150 150 150 T Jl Max) 
(OC) 

0.2 0.1 0.2 0.1 0.1 0.2 trr 
(µs) 
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Fast Recovery Rectifiers (continued) 

Io. A 

30 

\/ERAGE RECTIFIED FORWARD CURRENT (Amperes) 

24 

339 

T0-220 
Plastic 

1? 
BYW91-50 

--

BYW91-100 

BYW91-200 
--

BY\1\/91-400 

BYW91-600 

300 

125 

175 

0.2 

I -03 :::ase 11 

TO- ~: 

~· 
~ 

R71C •X 

H71 1X 

·x 

R714 X 

150 

15C 

0.2 

30 40 50 

257 257 
(00-5) (00-5) 

Metal Metal 

~ ~ ,_ \~ ~\ 
\~ /'~ ~' ~ /~, 

~~\ ~~\ 
1 N3909 MR860 MR870 

1 N3910 MR861 MR871 

1N3911 MR862 MR872 

1 N3913 MR864 MR874 

MR1396 MR866 MR876 

300 350 400 

100 100 

150 160 160 

0.2 0.2 0.2 
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50 

VRlłM 
(Volts) 

50 

100 

MR5102 200 

MR5104 400 

MR5106 600 

MR5108 800 

1000 

400 IFSM 
(Amps) 

TA@ Rated Io 

100 Tc@ Rated 10 
(OC) 

150 
TJIMax) 

(OC) 

1rr 
0.1 (µs) 



Fast Recovery Rectifiers (continued) 

... available for consumer applications requiring 

currents from 0.4A up to 3A in low cost axial 
lead packages. Their "soft recovery" 

characteristic is ideat for TV usa·ges. 

-------- 1
0

, AVERAGE iiiCTIFIEof:OiłW-ARDCURRENT IAmp;;;;;·---------1 

f
-·--~=p_ o.4-.C o.SI o.s i , ---r-----, -----,--,:2---------- --- . -2·-- -. -3 -1-

"__j_ . _ __J _____ __L_'__·-·-------- ____ J_ 
Case 59-04 26 7 

1 Plast1c 

• I 

I I 

I 
I 

V""" <Vo>rn) I 
50 

/ 
/ 

100 

200 ' 

400 --tsA157 BY206 BY406 
f-----------11---,-----t--~=-~----1--ccc-c--+-----

600 BA 158 BY207 BY407 BY208-600 

800 BY20B-800 

1 OOO BA 1 59 BY208-1 OOO 

IFsM IAmp) 30 30 30 30 

TAQ'Ratedi0 °Cj 45 45 75 75 

TJ Max °C 
1 

15_0----1 __ 15_0_-+--- 150 150 

t" Insi -T500 600 300 ___ _3~CJ_ __ _ 

---------r-------------

----+sm6 ----- BY296 BY396 

-~==-1.fl_Y 1 9 7 =-=-----+---BY_2_9_7c--t_B_Y~3~9_7__, 
BY~~:4~' __El_)'_l_fl_!l BYX55 350 BY298 BY398 

BY210-6 BYX55-600 
------- -

8Y210-8 I BY199 BY299 I BY399 

-=-:o --+==~~ -e---4-o---+-----1-o~~----...,~----~-0-0----1 

~ t: 1-~ - : I~ 
750= 5_~-~=600 ______ -+----500 400 

I 



Ultra-Fast Recovery Epitaxial Diodes 

... designed for use in switching power supplies, 
invert1~rs and as free whi~eling diodes 

10 AVERAGE RECTIFIED FORWARD CURRENT (AMPERES) 

VRRM 
Volts 

50 

100 

Hi O 

IFSM (AMP) 

TJ MAX °C 

TRR (ns) 

-
1 

f--

D -GLASS 
c: E 59-03 
041 
AS 

I ) 
MU R105 

ML IR110 

ML IR115 

35 

'175 

35 

7 

8YW29-50 

8YW29-100 

BYW29-150 

80 

150 

35 

8 2X8 

T0-220AC T0-220A8 

,I 
_„/ 

, 
SYWS0-50 MUR805 8YW51-50 MUR1605CT 

SYWS0-100 MUR810 BYW51-100 MUR1610CT 

BYWS0-150 MUR815 BYW51-150 MUR1615CT 

100 100 100 100 

150 175 150 175 

35 35 35 35 

17-11 

m 



Ultra-Fast Recovery Epitaxiial Diodes (continued) 

111 AVERAGE RECTIFIED FORWARD CURRENT (AMPERES) 

12 15 25 

004 Metric stud MS 

'~ VRRM 
Volts 

50 BYW30-50 BYWB1-50 BYW31-50 BYW77-50 

100 BYW30-100 BYW81-100 BYW31-100 BYW77-100 

150 BYW30-150 BYW81-150 BYW31-150 BYW77-150 

IFSM (AMP) 200 200 320 500 

TJ MAX °C 150 150 150 150 

TRR (ns) 35 35 50 50 
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Ultra-Fast Recjovery Epitaxial Diodes (continued) 

10 AVERAGE RECTIFIED FORWARD CURRENT (AMPERES) 
-

35 50 70 
-

257-01 005 
Metal 

VRRM 

~ 
> \~ 
\~ ,~~: 

~~\\ 
Volts 

50 BYW92-50 BYW78-50 BYW93-50 BYW94-50 

100 IYW92-100 BYW78-100 BYW93-100 BYW94-100 

150 llYW92-150 BYW78-150 BYW93-150 BYW94-150 

IFSM (AMP) 500 1500 800 

TJ MAX °C 150 150 150 

TRR (ns) 50 60 60 
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Schottky Rectifiers 

Refinements in processing of SWITCHMODE Schottky Power Rectifiers are producing 
ruggedness and temperature performance comparable to silicon-junction rectifiers. with 
the high speed and low forward voltage drop characteristic of Schottky's metal/silicon 
functions. Idea/ for use in low voltage, high frequency power supplies and as very fast 
clamping diodes, these devices feature switching times less than 1 O ns, and are offered 
in current ranges from 1 to 75 amperes, and reverse voltages to 50 Volts. Higher currents 
mu/tice/I, full-wave bridge and reverse polarity (anode to case) versions are available by 
consulting the factory. 

Io, AVERAGE RECTIFIED FORWARD CURRENT (Amperes) 1 
3.o I 3.o I 5.o I a.o 10 1s 15 25 1.0 

I 

I 
I 

I VRRM I (Volts I 

59-04 
Plast1c 

I 
267 60 60 

Plas tie Metal Metal T0-220AC T0-220AB 
Tin-Can Tin-Can 

I / ,,) 't1 

f1 (l _1 I ~ 
I I I~ 

I " 
I 

1020 MBR1 520CT 

56-02 
100-41 

Metal 

~. 
/,~ 

- ~ 

,- 20 liN58i?TMBR120P 1N5820 MBR320P MBR320M 1N58231 BYSOB-20 MBR ____ „u, ----, 

r~_)o ! 1N5818 1MBR130P 1N5821 MBR330P MBR330M 1N5824 I BYSOB-30 1N5827 I MBR1530 1N5830 IMBR2530I 1N6095 

35 I I MBR335M I MBR1035 MBR1535CT I MBRl 535 I MBR2535\ 

e 4o- I 1N5819 I MBR140P 1N5822 MBR340P MBR340M ttN5825 I 1N5828 ! MBR1540 t1N5831' MBR254()1 1N6096 
I 45 I I I I I I BYSOB-45 I MBR1045 MBR1545CT I ! I 

nm~~ [ 1 
IFSM 2 5 2 5 80 80 500 500 500 1 50 1 50 500 500 800 800 

(Amps) 400 

~};~I I . I I I I .oo I I I "" „ I '" I "" I 1 

I n,_,~.~~;edlo I 90 i 80 I 95 I 85 

70 

[
TJ IMax1 j 125 j 125 j 125 1· 125 

_ l"CI I 

l Max VF (!J i *0.60 : •Q.60 1· *0.525 i 0.55 
1,M - Io IT,~25"CIT,-25"C T,~25"CiT,~25"C 

90 80 

1 25 1 25 

o 45 "' 5 A [ ·o.38 [ 
Tc= 25°C Tc= 25°C 

135 

150 150 

0.50 0.57 

150 1 25 1 25 

0.57 
·o 50 · o.55 

Tc o 25°cJ Tc 0 25"C 

1 25 I 
I 

125 1 
I 

125 

'O 48 0.55 fJ86<t178.5A 
Tc 0 25"C Tc~25"C Tc~70"C 
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Schottky Rectifiers (continued) 

Io, AVERAGE RECTIFIED FORWARD CURRENT iAmperesi 
,--- l 

I 30 1 I 'O 35 ! 4o I so I so ----r-- 60 
~~____, I 

! 54 I IT0-31 
Metal 

I~ 
I 
MBR3020CT 

MBR3035CT 
50241 

MBR3045CT 

400 

95 

c---
150 

0.95 ® 60A 
Tc= 125°C 

56-02 257 ! 43-02 

\ 
(D0-51 i ID0-211 

Metal Metal o Note 1 

~ 

' ' I 
i 

1 

MBR3520 BY535-20 1 N5832 MBR4020 ' 
MBR6020PF 

BYS35-30 1N5833 MBR4030 1N6097 ! 

MBR3535 MBR4035 MBR6035PF 
SD41 1N5834 MBR4040 1N6098 

tMBR3545 BYS35-45 MBR6045PF 

BYS35-50 i 
600 600 800 800 800 800 

90 90 75 70 70 90 

150 150 150 125 125 125 150 

0.55 20A 0.70@78.5A 0.77@70A *0.59 0.63 0.86@157A 0.80 157A 
Tc=125"C Tc= 125°C Tc= 100°c Tc= 25°C Tc= 25'C Tc= 10°c lc=125°C 

Capable of 150°C junction temperature operation. 

NOTES: 1. Braided lead top terminal configuration available; consult your Sales Representative. 

tMotorola TX versions avaiłabłe, consult factory. 

BYS35-20 CECC Registered Device 

BYS60-20 CECC Registered Device 

BYS75-20 CECC ReQistered Device 

! 257 

I iD0-51 

I Metal o Note 1 

~ 

I ' 
VRRM 
IVo/ts 

MBR6020 BYS60-20 BYS75-20 MBR7520 20 
BYS60-30 BYS75-30 MBR7530 30 

MBR6035 MBR7535 35 
SD51 MBR7540 40 

tMBR6045 BYS60-45 BYS75-45 tMBR7545 45 
BYS60-50 BYS75-50 50 

800 800 1000 1000 )FSM 
IAmpsl 

90 90 90 90 tT c @ Rated Io 
i°CI 

TA@Ratedlo 
PC Board 

Mount (°C) 

tT L@ Rated Io 
i°CI 

TJ (Maxi 150 150 150 150 
1°CI 

0.80@157A ~-81@120A 0.78@150A 0.90@220A Max VF@ 
Tc~125°C Tc~100°c Tc=100°C Tc= 125°C IFM ~Io 



Special Purpose Rectifiers 

TRANSIENTS li~ THE 
AUTOMOTIVE ELECTRICAL SYSTEM 

INTRODUCTION 

The introduction of electronics into the automobile has 
brought with it the interesting sidelight of characterizing 
the automotive electrical system for transients. 

Since most electro·mechanical svstems exhibit a wear· 
out phenomenon as electrical stresses are increased, there 
has been no need to separately defme transients from the 
normal load conditions. Any transient condition was 
simply accounted for by increasin1i contact ratings, etc. 
The introduction of semiconductors changes the picture 
since they exhibit a different sensitivity to transients. 
Semiconductors tend to have a black and white failure 
characteristic w hen ex po sed to transients in that no damage 
is caused below a certain level and total failure results 
above a certain level. Unfortunately these two levels are 
separate and the problem is further complicated by the 
fact that the energy tolerance of ~.emiconductors is nor· 
mally subject to a production distribution. This leaves 
solid state systems open to problems which are discovered 
only after many units are in the field. 

SUMMARY OF TRANSIENTS 

Trans1ents in the automot1ve E!lectr1cal system have 

widely varying energy levels occurring over widely varying 
times, but most become 1ns1gn1ficant compared to the 
worst trans1ent known as "Load Dump" Load dump 
happens when the battery becomes disconnected while 
the alternator is supplymg charging current,' or the dis· 
connection of some other load wrth no battery present. 
Load du mp tran51ents generally are of 200 to 500 milli· 
seconds duration, having an expo11ent1al decay from a 
worst case peak voltage of 80· 120 volts. A clamped load 
dump. 1t should be noted. will be of considerably 
shorter duration. 

Although the possibil1ty of the battery becoming dis
connected while the er.g1ne 1s running may seem remote, 
1t 1s not reasonable th1s occurrence should result in the 
total fa1!ure of the electrical system of a car. 

The following table lists some of tl1e tran51ents the auto· 
motive electronic designer must consider and should cause 
h1m to prov1de same level of protect1on. 

Power Source 

Battery Line 

lgn1t1on Line and 
Accessory lme 

Availabln Trans1ents 

1 !200 Volts tor µseconds 

2. -+ load Dump 

-300 Volts tor mdl1seconds 

±200 Volts for µseconds 

+ load Du mp 

Note. All tram.ients are 

exponent1al decay. 

The voltages and times shown are reasonable values 
from many on-car measurements. Since the nonload·dump 
trans1ents are of low energy, but hi~1h voltage, it is recom· 
mended they be clamped rather than blocked. lt is impera· 
tive that source impedances also be known to al low proper 
'Selection of clamp devices. 

17-16 

[1.o.A~pe~ HighVoltageR;;;;lif;~~-
1- -- Case I 59-04 --- -

I ,I I 
/) 

i 

VRRM Volts --- j 
1000 V MR1 1000 
1200--V ---:----- MR1~-200---1 

--- - --1 
__ _1_~00 V MR 1 -1 4ÓC) J 

1 600 V MR 1 · 1 600 ' 

____ _ BYX1_(l_ -~ 

'. ~' f~::'; ·~ -f ~ J 
• M ust be derated for 
reverse power dissipation. 

Automotive Transient Suppressor 

Case 194 

I~ I I 

VRRM I I 
(Voltsl 

23 

23 
MR2525L MR2520L 

10 IAmpl 6 6 
BV (Voltsl 24-32 24-32 

IRSM 62 40 
(Ampl 

IFSM 600 
400 

IAmpl 

Tc@ Rated Io 150 150 
(OC) 

TJRRM 175 175 
(OC) 



"'.J 
I 
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Rectifier Bridges 
Motorola SUPERBRIDGES offer cost effectivensss and reli'ability i'n :,·ingle phase applications. Chip//eadframe techniques are used 
for lower-current types, while the higher current assemblies combine pretested 'button' rectifier ce/Is for low assembly cost and high 
yields. Performance of four individual diodes is achieved at the cost of only two, with reliability of the whole assembly comparable 
to that of a single unit. The higher current assemblies feature versatile slip-on/solder lwire wrap terminal&. 

Fast Recovery versions having reverse recovery times of less than 200 nanoseconds are available by adding a 'FR' suffix to the part 
number. 
Schottky Bridge i'nquiries are invited by the factory. 

Io, OC OUTPUT CURRENT (Amperes) 

1.5 2.0 2.0 4.0/B.o• 15 25 25 

109-03 312-02 312-02 117A-02 309-01 309-01 309A-03 
Note 1 

~ ~ ł; ~ • • -'./ 
- - ._,,..,/ 

VRRM 
Volts 

50 MDA920A2 MDA200 MDA970A1 BYW20 BYV25-50 
BYT25-50 
MDA2500 

100 MDA920A3 MDA220 MDA201 MDA970A2 BYW21 BYV25-100 
BYT25-100 
MDA2501 

200 MDA920A4 MDA202 MDA970A3 BYW22 BYV25-200 
BYT25-200 
MDA2502 

400 MDA920A6 MDA204 MDA970A5 BYW24 BYV25-400 
BYT25-400 
MDA2504 

600 MDA920A7 MDA206 MDA970A6 BYW26 BYV25-600 
BYT25-600 
MDA2506 

800 MDA920A8 MDA208 CF 8YW28 BYV25-800 BYT25-800 

1000 MDA920A9 MDA210 CF BYW79 8YV25-1000 BYT25-1000 

IFSM 
45 60 60 100 400 400 400 

(Amp) 

TA Rated IQ 
50 55 55 (oq 

TC Rated IQ 
55 55 55 (oq 

TJ (Max) 
175 150 175 150 175 175 175 (oq 

4.DA TA=25°C 
8.0A Tc=55°C 

Note: 1. The MOA970A series replaces the MDA970 in the new Case 117A-02, which has minor changes over the old Case 117. 
SUPERBRIDGES is a trademark of Motorola Inc. 

• Square size 35 mm 

35 

309-01 

• 
BYW60 

BYW61 

BYW62 

BYW64 

BYW66 

BYW68 

BYW89 

400 

55 

175 



In every language unde•r the sun, the name most com
monly associated with solid-state regulator and reference 
devices is Motorola. A pioneer in Zener diode develop
ment, Motorola has consis;tently led the industry in param
eter improvements, packaging proliferation and specifi
cations innovation. Today, Motorola serves the industry 
with an incomparalble line of zener and avalanche regu
lator diodes, temperatun~ compensated reference de
vices, and a host of transient suppressor devices designed 
to provide the exact degree of regulation and/or protection 
required, at the point in the circuit or system where il can 
be used most conveniently at the lowest cost. 
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Zener and Avalanche Regulator Diodes--1N Types 
Motorola's standard Zeners and Avalanche 

Regulator diodes cornprise the largest inven· 
toried line in the industry. Continuous devel· 
oprnent of improved rnanufacturing techni· 
ques have resulted in cornputerized d1ffusion 
and test, as well as critical process c:ontrols 
learned from surface·sensitive MOS fabrica· 
lion. Resultant high yields lower factory 
costs. Check the following features for appli· 
cation to your spec1f1c requirernents: 

• Wide selection of package rnaterials and 
styles: 

Plastic (Surrnetic) for low cost, rne 
chan1cal ruygedness 

Glass for h1ghest reliability, lowest cost 
Metal for h1ghest power 

• Power ratings frorn 0.25 to 50 Watts 

• Breakdown voltages frorn 1.8 to 200 V in 
approxirnately 10% steps 

• Avallable tolerances frorn 10% (low cost) 
to as tight as 1% (crit1cal applications) 
with off the shell del ivery 

• Special selection of electrical character· 
istics ava1 labie at low co st due to high· 
volurne l1nes (check your Motorola sales 
representat'1ve for special quotations) 

• JAN/JANTX(V) ava1lailility (designated 
by tint) 

• Special glass now used 1n D0-35 type 
packages is cornpatible with low tern 
pe1ature alloy processes, yielding 
sharper brcakdown and low leakage. 

NOTES 

1 The Zener Voltage is measured at approximately 
l 4 the rated power, w1th the following exceptions 
the 1N4678-4717 is measured w1th lzT =~)O µAdc; 
the 1N4614 1N4099 is rrieasured with lzT - 250 

11Adc; the 1 N4370 1 N746 and the 1 N5221-5242 are 
rneasured with lzT - 20 mAdc; the l N5985A-6012A 
is mea su red w1th lzr - 5 mA; 1 N6013A-6023A is 
measured with lzT - 2 mA; 1 N6024-6025. is mea s

u red w1th lzT - 1 mA 

2. Contact your Motorola representative for infor
rnat1on 0'1 intermediate voltages and t1ghter 

tolerances 
Tolerances 

No suff1x • 5':10 
A sufftx - • 10°10-w1th guaranteed lirnits on Vz. 

VF, and IR only 
B suffix - - 5°0 
C suff1x • 2°,o 
O suffix ~ 1°'o 

1 N4370 1 N746 series· No suffix - ~-10% 

A suffix - ·- 5'1o 

l N957 series A suff1x 

B suffix 
Mllitary parts ,n l N4370 746,962 senes and standard 
l N987-1 N992 supplied in 00-7. Mili tary parts in 1 N4370 
746 962 are also avatlablE~ 1n the cost effective 00-
204AH (00-35) rBckage as the -1 version. This version 

can be ordered t.Jy inserting a 1 between the part num
ber and the JAN. JTX or JTXV suffix, 1~! 1N746A1JAN 
MIL-STO 19500117 and 127 state the -1 version 1s a 
d1rPc-t su~Jstitute for the non -1 version. The -1 vers1ons 
1~JfJl'cH (\f1 MIL-STD 701 as the preferred parts for new 

,l,"-.1qn'. f,/:il1L:iry parts in 1N4614, 1N4099 and 1N5518A 
~:!:::!r1es ~uppl:t~d 1n 00-7 

----- ~----~- -----------------

250 mW 
Nomina! Low Level 

Zener Cathode = 

250 mW 
Low Noise 
Cathode :::: 

400 mW 
Low Noise 

Low Leakage 
Cathode :::: 500 mW 

Voltage Polarity Mark Polarity Mark Polarity Mark Cathode :::: Polarity Mark 

l-N-ot_e_s_2_, 4-. 51 IN;;t.;;2. s)l(No;e~~Notes-1-, 2-.-1-3) 
f-----+·----~-----~----· -- .L~~-- .. 

(Note 1) (Notes 2, 31 (Notes 2, 3, 51 

Case 

299·02 

28 1N4712 1N4119 
30 1N4713 1N4120 
33 1N4714 1N4121 
36 1N4715 I 1N4122 ~ 
39 1N4716 ' 1N4123 

I 43 1N4717 , 1N4124 

I 
56 i~!m 

1N5544A 
1 N5545A 
1N5546A 

Glass 
D0·204AH 

!D0-35) 

r ~(- -----1 i~!m '1--· 

I :i „„. 
: i~-- ---- .1, l~m~ 1

1 

1N984A 

l 
i1~2g0 --~-- --- -- 1~~~3~ --- -- . -H~~~~~ 

1N987A 
130 1 N988A 

140 l 150 t1. N. 989A 160 j t1N990A 

170 J m .. ~-- __ ________ __ n~m~ 
JAN JANTX(V) avaitable, • 5°'o only 

t1N987-1N992 suppl!ed 1n 00-7 glass package 
#1N5273-1N5281suppl1ed1n Surmetic 00-7 plast1c package 

18-2 

1 N5985A 
1 N5986A 

i~~~~~~ I 

·-1N59ssf1 
1N5990A 
1 N5991A 1 

i~~~~~~ I 
1N5994A I 
1 N5995A ' 
1 N5996A 

1 N6007A 
1 N6008A 
1 N6009A 

1N6019A 
1 N602Qll.___ 
1N6021A 
1 N6022A 

1 N6023A 
1 N6024A 

1N_6()25A -1 
I 

I 

_ _J 



ZENER AND '"VAU~NCHE REGULATOR DIODES (continued) 

Nomina! 
Zen er 

Voltage 

(Note 11 

3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.2 
6.8 

7.5 

8.2 
8.7 
9.1 
10 
11 
12 
13 
14 
15 
16 
17 
18 

~· 

19 
20 
22 
24 
25 
27 
28 
30 
33 
36 
39 
43 
47 
51 
56 
60 
62 
68 
75 
82 
87 
91 
100 
110 
120 
130 
150 
160 

I 
170 
180 
200 

1WI nTI 

Catho de= 
Polarit• 'I M,:1rk 

s 2, 7) (Note 

/c; 
c" 

las!; 
se ~19 
0-41) ID 

1N4 72!1 
72!1 

4730 
73·1 
73:! 
73:1 
734 
73!) 
73~3 

1N4 
1N 
1N4 
1N4 
1N4 
1N4 
1N4 
1N4 

1N 4737 

1N 

1N 
1N 
1~1 
1N 
1N 

1N 
1N 

1M 

1M 
1M 
1M 

1M 

1M 

4739 

4739 
4740 
4741 
4742 
4743 

4744 
4745 

4746 

4747 
4748 
4749 

1M4 
4751 

752 
753 
754 
755 

1M4 
1M4 
1M4 
1N 
1M4 

475,5 
75,7 
75·8 1N4 

1N4 
1N4 
1N4 
1N4 

1N4 
1N4 

-· 

75,9 
760 
761 
76'2 

763 
764 

I 

1 WATT 

Cathode 
to Case 

(Notes 2, 8) 

I 
1: 
Metal 

Case 52 
100-13) 

1N3821 
!N3822 
1N3823 
1N3824 
1N3826 
1N3826 
1N3827 
1N3828 
1N3829 
1N3016A 
1N3830 
1N3017A 
1N3018A 

1N3019A 
1N3020A 
1N3021A 
1N3022A 
1N3023A 

1N3024A 
1N3025A 

1N3026A 

1N3027A 
1N3028A 
1N3029A 

1N3030A 

1N3031A 
1N3032A 
1N3033A 
1N3034A 
1N3035A 
1N3038A 
1N3037A 
1N3038A 

1N3038A 
1N3040A 
IN3041A 
1N3042A 

1N3043A 

;~~4!t 
1N3046A 
1N3047A 
1N3048A 
1N3049A 

tN3050A 
1N3051A 

JAN/JANTX(VJ e1vailable, ±5% only. 

NOTES - T olerances (continued) 

1.5 WATT 1.5 WATT 

Cathode = Cathode 
Polarity Mark to Case 

(Notes 2, 9) (Notes 2, 10) 

L I Metal 
CHe59 Case 55 
(D0-41) 

1N5913A 
1N5914A 
1N5915A 
1N5916A 
1N5917A 
1N5918A 
1N5919A 
1N5920A 
1N5921A 1N3785A 

1N5922A 1N3786A 

1N5923A 1N3787A 

1N5924A 1N3788A 
1N5925A 1N3789A 
1N5926A 1N3790A 
1N5927A 1N3791A 
1N5928A 1N3792A 

1N5929A 1N3793A 
1N5930A 1N3794A 

1N5931A 1N3795A 

1N5932A 1N3796A 
1N5933A 1N3797A 
1N5934A 1N3798A 

1N5935A 1N3799A 

1N5936A 1N3800A 
1N5937A 1N3801A 
1N5938A 1N3802A 
1N5939A 1N3803A 
1N5940A 1N3804A 
1N5941A 1N3805A 
1N5942A 1N3806A 
1N5943A 1N3807A 

1N5944A 1N3808A 
1 N5945A 1N3809A 
1N5946A 1N3810A 
1N5947A 1N3811A 

1N5948A 1N3812A 
1N5949A 1N3813A 
1N5950A 1N3814A 
1N5951A 1N3815A 
1N5952A 1N3816A 
1N5953A 1N3817A 
1N5954A 1N3818A 

1N5955A 1N3819A 
1N5956A 1N3820A 

6 No suffix ~ '' 10% with guaranteed limits on Vz.VF and 
IR only. 

A suffix =-- ± 10~10 

8 suffix == ± 5% 

7. No sutfix = :!::: 10% 
A suffix ± 5% 

1 N3821 serie,;: 

1N3016 series: 

No sutfix = ± 10% 
A suffix = ± 5% 
A sutfix = ± 10% 
B sutfix = ± 5% 

A sutfix =· ± 10% C suffix = ± 23 
B sutfix = ± 5% D sutfix = ± 1% 

5WATT 10WATT 

Cathode to Case 
= 1 N3993 Series 

Cathode = Anode to Case 
Polarity Mark = 1 N2970 Series 

(Notes 2, 11) (Notes 2, 10, 12) 

i. ~ 
V 

Metal 

Case 17 Case 56 
(00-4) 

1N5333A 
1N5334A 
1N5335A 1N3993&R 
1N5336A 1N3994&R 
1N5337A 1N3995&R 
1N5338A 1N3996&R 
1N5339A 1N3997&R 
1N5341A 1N3998&R 
1N5342A 1N3999&R 

1N2970A&RA 
1N5343A 1N4000&R 

1N2971A&RA 
1N5344A 1N2972A&RA 
1N5345A 
1N5346A 1N297:)A&RA 
1N5347A 1N2974A&AA 
1N5348A 1N2975A&RA 
1N5349A 1N:Z976A&RA 
1N5350A 1N2977A&RA 
1N5351A 1N2878A&RA 
1N5352A 1N2979A&RA 
1N5353A 1N2980A&RA 
1N5354A 
1N5355A 1N2982A&RA 
1N5356A 1N2983A&RA 
1N5357A 1N2984A&RA 
1N5358A 1N2985A&RA 
1N5359A 1N2986A&RA 
1N5360A 
1N5361A 1N2988A&RA 
1N5362A 
1 N5363A 1N2989A&RA 
1N5364A 1N2990A&RA 
1N5365A 1N2991A&RA 
1N5366A 1N2992A&RA 
1N5367A 1N2993A&RA 
1N5368A 1N2996A&RA 
1N5369A 1N2997A&RA 
1N5370A 1N2999A&RA 
1N5371A 
1N5372A 1N3000A&RA 
1N5373A 1N3001A&RA 
1N5374A 1N3002A&RA 
1N5375A 1N3003A&RA 
1N5376A 
1N5377A 1N3004A&RA 
1N5378A 1N3006A&RA 
1N5379A 1N3007A&RA 
1N5380A 1N3008A&RA 
1N5381A 1N3009A&RA 
1N5383A 1N3011A&RA 
1N5384A 1N3012A&RA 
1N5385A 
1N5386A 1N3014A&RA 
1N5388A 1N3015A&RA 

10. A suffix = :!: 10% 
B suffix = ::!:: 5% 

Exception: 

1 N3993-1 N4000: 

11. A suffix = ± 10% 
B suffix = ±: 5% 

50WATT 

Anode to Case 

(Notes 2, 1 O, 12) (Notes 2, 10, 12) 

~ ł 
Metal 

Metal Case 58 
Case 54 ID0-5 
IT0-3) Type) 

1N4557A&RA 1N4649A&RA 
1N45~A 1N4550A&RA 
1 RA 1N4561A&RA 
1 A&AA 1N45$2A&AA 
1 A&RA 1N4553A&RA 
1N4562A&RA 1N4554A&RA 
1N4563A&RA 1N4555A&RA 
1N2804A&RA 1N3305A&RA 
1N4564A&RA 1N4556A&RA 
1N2805A&RA 1N3306A&RA 
1N2806A&RA 1N3307A&AA 

1N28~RA 1N3308A&RA 
1N28 RA 1N3309A&RA 
1N2809A&RA 1N3310A&RA 
1N2810A&RA 1N3311A&RA 
1N2811A&RA 1N3312A&RA 
1N2812A&AA 1N3313A&RA 
1N2813A&RA 1N3314A&RA 
1N2814A&RA 1N3315A&RA 
1N2815A&RA 1N3316A&RA 
1N2816A&RA 1N3317A&RA 
1N2817A&RA 1N3318A&RA 
1N2818A&RA 1N3319A&RA 
1N2819A&RA 1N3320A&RA 
1N2820A&RA 1N3321A&RA 
1N2821A&RA 1N3322A&RA 
1N2822A&RA 1N3323A&RA 

1N2823A&RA 1N3324A&RA 
1N2824A&RA 1N3325A&RA 
1N2825A&RA 1N3326A&RA 
1N2826A&RA 1N3327A&RA 
1N2827A&RA 1N3328A&RA 
1N2829A&RA 1N3330A&RA 
1N2831A&RA 1 N3332A&llA 
1N2832A&RA 1N3334A&RA 

1N2833A&RA 1N3335A&RA 
1N2934A&RA 1N3336A&RA 
1N2835A&RA 1N3337A&RA 
1N2836A&RA 1N3338A&RA 

1N2837A&RA 1N3339A&RA 
1N2838A&RA 1N3340A&RA 
IN2840A&RA 1N3342A&RA 
1N2841A&RA 1N3343A&RA 
1N2842A&RA 1N3344A&RA 
1N2843A&RA 1N3346A&RA 
1N2844A&RA 1N3347A&RA 

1N2845A&RA 1N3349A&RA 
1N2846A&AA 1N3350A&RA 

No suffix = ± 10% 
A sutfix = ±:5% 

12. RA and RB ~ Reverse Pola rity Types 

Available 

13. A suffix = ± 10% 
8 suffix = ± 5% 
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...... 
CX> 
I 

""' 

Nominal 
Zener 
Voltage 

2.4 
2.7 
3.0 
3.3 
3.6 
3.9 
4.3 
4.7 
5.1 
5.6 
6.2 
6.8 
7.5 
8.2 
9.1 

10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 

Notes 14, 18 

Case 
299-02 

BZX55C2V4 
BZX55C2V7 
BZX55C3VO 
BZX55C3V3 
BZX55C3V6 
BZX55C3V9 
BZX55C4V3 
BZX55C4V7 
BZX55C5V1 
BZX55C5V6 
BZX55C6V2 
BZX55C6V8 
BZX55C7V5 
BZX55C8V2 
BZX55C9V1 
BZX55C10 
BZX55C11 
BZX55C12 
BZX55C13 
BZX55C15 
BZX55C16 
BZX55C18 
BZX55C20 
BZX55C22 
BZX55C24 
BZX55C27 
BZX55C30 
BZX55C33 
BZX55C36 
BZX55C39 

500MW 

Cathode = Polarity Mark 

Notes 15, 18 Notes 15, 18 Notes 16, 18 

Glass 
00-204AH 
(0035) 

BZX79C2V4 
BZX79C2V7 BZX83C2V7 MZPO 2.7 
BZX79C3VO BZX83C3VO MZPO 3.0 
BZX79C3V3 BZX83C3V3 MZPO 3.3 
BZX79C3V6 BZX83C3V6 MZPO 3.6 
BZX79C3V9 BZX83C3V9 MZPO 3.9 
BZX79C4V3 BZX83C4V3 MZPO 4.3 
BZX79C4V7 BZX83C4V7 MZPO 4.7 
BZX79C5V1 BZX83C5V1 MZPO 5.1 
BZX79C5V6 BZX83C5V6 MZPO 5.6 
BZX79C6V2 BZX83C6V2 MZPO 6.2 
BZX79C6V8 BZX83C6V8 MZPO 6.8 
BZX79C7V5 BZX83C7V5 MZPO 7.5 
BZX79C8V2 BZX83C8V2 MZPO 8.2 
BZX79C9V1 BZX83C9V1 MZPO 9.1 
BZX79C10 BZX83C10 MZPO 10 
BZX79C11 BZX85C11 MZPO 11 
BZX79C12 BZX83C12 MZPO 12 
BZX79C13 BZX83C13 MZPO 13 
BZX79C15 BZX83C15 MZPO 15 
BZX79C16 BZX83C16 MZPO 16 
BZX79C18 BZX83C18 MZPO 18 
BZX79C20 BZX83C20 MZPO 20 
BZX79C22 BZX83C22 MZPO 22 
BZX79C24 BZX83C24 MZPO 24 
BZX79C27 BZX83C27 MZPO 27 
BZX79C30 BZX83C30 MZPO 30 
BZX79C33 BZX83C33 MZPO 33 
BZX79C36 
BZX79C39 

1.3 Watt 2.5 Watt 500MW 
Cathode = Cathode = 

Cathode = Polarity Mark Pol. Mark Pol. Mark 

Notes 15, 18 Notes 16, 18 Notes 16, 18 Notes 17, 18 Notes 15, 18 

Glass SURMETIC30 
Case 59 Case 59 
(0041) (0041) 

BZY88C2V7 
BZY88C3VO 

BZX85C3V3 MZP 4728 BZY88C3V3 
BZX85C3V6 MZP 4729 BZY88C3V6 
BZX85C3V9 MZPY 3.9 MZO 3.9 MZP 4730 BZY88C3V9 
BZX85C4V3 MZPY 4.3 MZO 4.3 MZP 4731 BZY88C4V3 
BZX85C4V7 MZPY 4.7 MZO 4.7 MZP 4732 BZY88C4V7 
BZX85C5V1 MZPY 5.1 MZO 5.1 MZP 4733 BZY88C5V1 
BZX85C5V6 MZPY 5.6 MZO 5.6 MZP 4734 BZY88C5V6 
BZX85C6V2 MZPY 6.2 MZO 6.2 MZP 4735 BZY88C6V2 
BZX85C6V8 MZPY 6.8 MZO 6.8 MZP 4736 BZY88C6V8 
BZX85C7V5 MZPY 7.5 MZO 7.5 MZP 4737 BZY88C7V5 
BZX85C8V2 MZPY 8.2 MZO 8.2 MZP 4738 BZY88C8V2 
BZX85C9V1 MZPY 9.1 MZO 9.1 MZP 4739 BZY88C9V1 
BZX85C10 MZPY10 MZO 10 MZP 4740 BZY88C10 
BZX85C11 MZPY11 MZO 11 MZP 4741 BZY88C11 
BZX85C12 MZPY12 MZO 12 MZP 4742 BZY88C12 
BZX85C13 MZPY13 MZO 13 MZP 4743 BZY88C13 
BZX85C15 MZPY15 MZO 15 MZP 4744 BZY88C15 
BZX85C16 MZPY16 MZO 16 MZP 4745 BZY88C16 
BZX85C18 MZPY18 MZO 18 MZP 4746 BZY88C18 
BZX85C20 MZPY20 MZO 20 MZP 4747 BZY88C20 
BZX85C22 MZPY22 MZO 22 MZP 4748 BZY88C22 
BZX85C24 MZPY24 MZO 24 MZP 4749 BZY88C24 
BZX85C27 MZPY27 MZO 27 MZP 4750 BZY88C27 
BZX85C30 MZPY30 MZO 30 MZP 4751 BZY88C30 
BZX85C33 MZPY33 MZO 33 MZP 4752 BZY88C33 
BZX85C36 MZPY36 MZO 36 MZP 4753 
BZX85C39 MZPY39 MZO 39 MZP 4754 



Zener and Avalanche Regulator Diodes - European Types 

Nominal 400MW 1.3 Watt 2.5 Watt 500MW 
Zener Cathode = Cathode = 
Voltage Cathode = Polarity Mark Cathode = Polarity Mark Pol. Mark Pol. Mark 

Notes 14, 18 Notes 15, 18 Notes 15, ~8 Notes 16, 18 Nctes15,18 Nctes16,181 Notes16,1B Notes 17, 18 Notes 15, 18 

\ Case 
299-02 ' I I 

Glass Glass SURMETIC 30 
00-2044H Case 59 Case 59 
(0035) (0041) (0041) 

43 BZX55C43 BZX79C43 BZX85C43 MZPY 43 MZO 43 MZP 4755 
47 BZX55C47 BZX79C47 BZX85C47 MZPY 47 MZO 47 MZP 4756 
51 BZX55C51 BZX79C51 BZX85C51 MZPY 51 MZO 51 MZP 4757 
56 BZX55C56 BZX79C56 BZX85C56 MZPY 56 MZO 56 MZP 4758 
62 BZX55C62 BZX79C62 BZX85C62 MZPY 62 MZO 62 MZP 4759 
68 BZX55C68 BZX79C68 BZX85C68 MZPY 68 MZO 68 MZP 4750 
75 BZX55C75 BZX79C75 BZX85C75 MZPY 75 MZO 75 MZP 4761 
82 BZX79C82 BZX85C82 MZPY 82 MZO 82 MZP 4762 

CX> 91 BZX79C91 BZX85C91 MZPY 91 MZO 91 MZP 4763 
I 

Ul 
100 BZX79C100 BZX85C100 MZPY100 MZP100 MZP 4764 
110 MZ0110 1M110ZS5 
120 MZ0120 1M120ZS5 
130 MZ0130 1M130ZS5 
140 
150 MZ0150 1M150ZS5 
160 MZ0160 1M160ZS5 
170 
180 MZ0180 1M180ZS5 
190 
200 MZ0200 1M200ZS5 

Notes: 
14. C Suffix = ± 5% Tolerance 
15. C indicates ± 5% Tolerance 

B in place of C = ± 2% Tolerance 
A in place of C = ± 1% Tolerance 

16. No Suffix = ± 5% Tolerance 
C Suffix = ± 2% Tolerance 

17. No Suffix = ± 10% Tolerance 
A Suffix = ± 5 % Tolerance 

18. Tighter tolerances or special selections 
are available upon request. 



Zener Reference D1evices 

For applications where output voltage must remain within 
narrow limits during changes in input volltage, load resist
ance and temperatura. Motorola guarantees all References 
Devices to fali within the specified maximum voltage var-

iations. t:Nz, at the specifically indicated test temperatures 
and test current (JEDEC Standard #5). Temperatura Coef
ficient is also specified but should be considered as a ref
erence only - not a maximum rating. 

Devices in this table are hermetically sealed structures. 
lncludes JAN, JANTX and JTXV devices. These tempera
ture compensated Zener Reference Diodes have low dy
namie impedance and silicon-oxide and nitride passivated 
junctions for long-term stability. 

Glass 
Case 51-02 
D0-204AA 

(D0-7) 

Case 52-03 
D0-13 

AVERAGE TEMPEAATUAE COEFFICIENT OVER THE OPEAATING RANGE 

0.01 %/°C 0.005 %1°C 0.002 %!°C 0.001 %i°C 0.0005 %!°C 

Test Test t>.Vz t>.Vz t>.Vz t>.Vz t>.Vz 
Vz Current Temp Device Max Oevice Max Device Max Oevice Max De~ice Max 

Volts mAdc Points Type V4Jlts Type Volts Type Volts Type Volts Type Volts 

6.2fri. 7.5 A 1N$21 0.096 1NS23 o 048 INS26 o 019 •Nii~!(: o 009 .;;~< 0.005 

6.2& 7.5 A 1NB21A o 096 1N82JA o 048 1 N825A 0.019 1N827A 0.009 1N829A 0.005 

6.4 0.5 B 1 N4565 o 018 1 N4566 0.024 1N4567 0.010 1 N4568 0.005 1 N4569 0.002 
0.5 A 1N4665A 0.099 1N4566A 0.050 11'14$67;A o 020 hl~ 0.010 i~- 0.005 
1.0 B 1N4570 0.048 1 N4571 0.024 1 N4572 0.010 1N4573 0.005 1N4574 0.002 
1.0 A 1N4570A 0.099 1N4571A 0.050 1NJlll72;A 0.020 J-11148:1b 0.010 „,,.'W' o 005 
2.0 B 1N4575 0.048 1N4576 0.024 1N4577 0.010 1N4578 0.005 1N4579 0.002 

2.0 A 1N4575A 0.099 1N4576A 0.025 1N4577A 0.020 1 N4578A 0.010 1N4579A o 005 

4.0 B 1 N4580 0.048 1 N4581 0.024 1 N4582 0.010 1 N4583 0.005 1N4584 o 002 
4.0 A 1 N4580A 0.(199 1 N4581 A 0.050 1N4582A 0.020 1 N4583A 0.010 1N4584A 0.005 

8.4 10 A 1N3-l54 o 130 1N315$ 0.065 1N3156 o 026 tN3t$1t 7
"' 0.013 i}4"'"'''"; 

10 c 1N3154A 0.072 1 N3155A 0.085 1N3156A 0.034 1NJ157A o 017 

0.5 B 1N4775 0.(164 1N4776 0.032 1 N4777 0.013 1N4778 o 006 1N4779 0.003 
0.5 A 1 N4775A 0.132 1N4776A 0.066 1N4777A o 026 1 N4778A 0.013 1N4779A o 007 

8.5 1.0 B 1 N4780 0.064 1N4781 0.032 1N4782 0.013 1N4783 0.006 1N4784 0.003 
1.0 A 1N4780A O. 132 1N4781A o 066 1N4782A 0.026 1N4783A 0.01:,; 1N4784A o 007 

7.5 B 1N9J5 o 067 1N9J6 o 033 1N937 o 013 1N938 o 006 1N9J9 0.00J 
9.0 7.5 A 1N9J5A o 139 1N936A o 069 1N937A o 027 1N938A o 013 1N939A o 007 

7.5 c IN9358 o 184 1N936B o 092 1NQ378 o 037 1N&llg: o 018 :111>111- o 009 

9.4 •0.4 D 1N2163.A o 033 1N2166,A o 007 1N2169.A o 004 
(Suffix 10 E 1N2164,A 0.086 1N2167,A o 017 1N2170,A o 009 
"A" F 1N2165,A o 110 1N2168,A 0.023 1N2171,A o 012 +0.2VI 

7.5 B 1N941 o 088 1N942 o 044 1N943 o 018 1 N944 o 009 1N945 o 004 
11.7 7.5 A 1N941A o 0.81 1N942A o 090 1N943A 0.036 1N944A o 018 1N945A o 009 

7.5 c 1N9418 o 239 1N942B o 120 1N943B o 047 1Nil448 o 024 !N9458" o 012 

Test Temperature Points & Non suff1J( ZzT ~ 15, "A" Suff1x ZzT "- 10 

A -55, O, +25. +75, +100 
B O, +25, +75 JAN/JANTX(V) available, :±5% only, Military part in the 1N821 and 

-55, o. +25, +75, +100, +150 1 N4565 series and supplied in the 00-7 package. 
D o. +25, + 70 

·55, o. '25 + 75, + 125 
F -55, o. +75, +125. +185 
G +25. +75, +100 

Precision Reference Diodes 
Oesigned, manufactured and tested for ultra-high stability ot 
voltage with time and temperature change. Use of special mea- A"'~ surement equipment and voltage standards provide calibration -204AA 
directly traceab1e to the National Bureau of S1andards. (D0-7) 

CERTIFIED VOL TAGE TIME STABILITY OVER 1000 HOURS OF OPEAATIDN 

Temperature IParts/Million Change) 

Stability <5 Pl~M/1000 HA <. 10 PPM/1000 HA <20 PPM/1 OOO HA <40 PPM/1000 HA 
Reference h•l Change Change Change Change 

Voltage Current OP Temp Oevke µV Device µV Oe vice µV Oevice µV 
Volts mA ''Vz (mV) Range 0c Typ,9 Max Type Max Type Max Type Max 

6 2 ! 5% 7 5 25 25.75.100 MZ605 30 MZ610 60 MZ620 120 MZ640 240 
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Case 

299-02 

Glass 
Co3e 299-02 
D0-204AH 

(D0-35) 

D0-204AH 
IDQ-35) 

51-02 
D0-204AA 
ID0-71 

52-03 
ID0-13) 

51-02 
D0-204AA 
ID0-71 



Field Effect Current 
Regulator IDiodes 
High impedanc:e diode!+ whose "constant current 

source" characteristic complements the "con

stant voltage" of the zener line. Currents are 
available from 0.22 to 4.7 mA, with usable 

voltage range frorn a minimum limit of 1.0 to 

2.5 V, up to a vołta~ie compliance of 100 V, 
for the 1 N5283 ser 1es, or 70 V, for the 
MCL 1300 seriE·s. 

/:~~ 
D0-204AA 

(DD-7) 

Reg. Current Knee lmp Limiting 
lp ZK Voltage 

@VT = 25 V @VK =6.0V @IL= 0.8 lp 
mA De11ice Ml! Vo1t1 

Nom Type Mm Max 

o 22 ·1N5283 2 75 1 oo 
o 24 IN5284 2 35 1.00 
o 27 IN5285 1 95 1 oo 
0.30 IN5286 1.60 1 oo 
0.33 lN5287 1.35 1.00 
o 39 tN6288 1.00 1.05 
o 43 1N6289 o 870 1 05 
o 4 7 1N6290 o 750 1.05 

0.56 IN5291 o 560 1 10 
o 62 1NS292 o 470 1. 13 
0.68 IN5293 o 400 1 15 
O. 75 ~ o 335 1 20 

o 82 IN5;!95 o 290 1.25 
o 91 1"15296 o 240 1 29 
1 oo 1N5297 o 205 1.35 
1 10 1N5298 o 180 1.40 

1 20 1N6299 o 155 1 45 
1 30 1N5300 o 135 1.50 
1 40 1N53Q1 0.115 1 55 
1 50 1N5302 O. 105 1 60 

1.60 1N5303 o 092 1 65 
1.80 1N5304 0.074 1. 75 
2 oo 1N5305 0.061 1 85 
220 1N5306 o 052 1.95 

2 40 1N6307 0.044 2 oo 
270 1N5308 0.035 2 15 
3.00 1N5309 0.029 2.25 
3 30 1N5310 0.024 3.35 

3 60 1N5311 o 020 2 50 
3.90 1N5312 0.01 7 2.60 
4 30 1N5313 0.014 2.75 
4. 70 1N5314 0.012 2 90 

o 5' o 3 MCl-1300 o 500 1 oo 
1 o• o 6 MC- 1301 o 200 1 50 
2 o• o G MC- 1302 o 100 2.00 
3 o• o 6 MCL 1303 o 050 2 oo 
4 o· o.6 MCL1304 o 025 2.50 

Cl JAN;JANTX (V) avallabil1ty 
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Low Voltage Regulators 
High-conductance silicon diodes designed as stable 
forward-reference sources for transistor amplifier biasing 
and similar applications. Available in high reliability glass 
construction or economic plastic packaging. 

Case 51-02 
D0-204AA 

(D0-7) 
Surmetic 20 

!~, 
/ Ca~~541 

ELECTRICAL CHARACTERISTICS 

(TA= 25°c unless otherwise noted). 

forward IF 
Leakage 

Reference Test 
Current 

Voltage Current IR@VR Device 
Min Max mA µA Volts Type Case 

0.63 0.71 10 10 5.0 MZ2360 59 
Surmetic 

1.24 1.38 10 10 5.0 MZ2361 51 
Surmetic 

m 



Transient Suppressors 

Transient suppressors designed for applications requiring protection of voltage sensitive 
electronic devices in danger of destruction by high energy voltage transients. Select 
from standard factory available types or design the suppressor to meet specific needs 
by paralleling cells. For specific options, i.e., non-standard voltages, higher power 
capacity, and package configurations, consult factory. 

'"~Peak 
"! - - Pul se Current 
) ' 

--+-- ·~:::-::,,,,,.,~~ .... 
/ 

0 I 0 2 0 I 0 4 0 ~ 0 6 0 

CASE 41-11 

PEAK POWER DISSIPATION (a 1.0 ms = 1500 WATIS 
-

Breakdown Voltage 
IRSM 

V(BRJ Maximum Reverse 
SM 

urn Reverse 
Volts @11 Sur~1e Current e ®IRSM 
Nom mA Amp 

VR 
Maxim 

Voltag 
Va lts Oevice Type 

·-· 
6.0 1.0 120 8.5 1 N5908 
6.8 10 139 
7.5 10 128 
82 10 120 
9.1 1.0 109 
10 1.0 100 
11 1 o 93 
12 1.0 87 
13 1.0 79 
15 1.0 68 
16 1 o 64 
18 1.0 56.5 
20 1.0 51.5 
22 1.0 47.0 
24 1.0 43.0 

10.8 1N6267 1.5KE6.8 
11 7 1 N6268 1.5KE7.5 
12.5 1 N6269 1.5KE8.2 
13.8 1 N6270 1.5KE9.1 
15.0 1N6271 15KE10 
16.2 1N6272 1.5KE11 
17.3 1 N6273 1.5KE12 
19.0 1 N6274 1.5KE13 
22.0 1 N6275 1.5KE15 
23.5 1 N6276 1 5KE16 
26.5 1 N6277 1.5KE18 
29.1 1 N6278 1.5KE20 
31.9 1 N6279 1.5KE22 
34.7 1 N6280 1.5KE24 

27 1.0 38.5 39.1 1 N6281 1.5KE27 
30 1.0 34.5 43.5 1N6282 1.5KE30 
33 1.0 31.5 
36 1.0 29.0 
39 1.0 26.5 
43 1.0 24 

47.7 1N6283 1.5KE33 
52 1N6284 1.5KE36 

56.4 1 N6285 1.5KE39 
61.9 1N6286 1.5KE43 

47 1.0 22.2 67.8 1 N6287 1.5KE47 
51 1.0 20.4 73.5 1N6288 1.5KE51 
56 1 o 18.6 80.5 1N6289 1.5KE56 
62 1.0 16.9 89 1N6290 1.5KE62 
68 1.0 15.3 98 1N6291 1.5KE68 
75 1.0 13.9 108 1N6292 1.5KE75 
82 1.0 12.7 118 1 N6293 1.5KE82 
91 1.0 

1 
11.4 

100 1.0 10.4 
110 1.0 95 
120 1.0 8.7 
130 1.0 8.0 
150 1.0 7.0 
160 1.0 6.5 
170 1.0 6.2 
180 1.0 5.8 
200 1.0 5.2 

131 1N6294 1.5KE91 
144 1 N6295 1.5KE100 
158 1N6296 1.5KE110 
173 1 N6297 1.5KE120 
187 1N6298 1.5KE130 
215 1N6299 1.5KE 150 
230 1N6300 1.5KE160 
244 1N6301 1.5KE170 
258 1 N6302 1.5KE180 
287 1N6303 1.5KE200 

Break down Volt age for Standard is + 10% Tolerance; + 5% version is available by adding an "A", ie., 1N6267A, 1 .5KE6.BA. 
Clipper {back to back) versions are avai1able by ordering the 1.5KE series with a "C" or "CA" suffix, 1.e., 1.5KE6.8C or 1.5KE6.8CA. 

I 

~---

5.D' o 9.4 ICTE-5 
8.o• 100 15 ICTE-8 
10• 90 16.7 ICTE-10 
12• 70 21.2 ICTE-12 
15• 

1 
60 25 iCTE-15 

10• 50 30 ICTE-18 
22· 40 37.5 ICTE-22 
36' 23 65.2 ICTE-36 
45• 19 78.9 ICTE-45 

Clipper (back to back) versions are available by ordering the ICTE or MPTE series w1th a "C" suffix, i.e., lCTE-5C. 
*Working Peak Reverse Voltage, VRWM (Blocking or Stand-Off Voltage). 
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MPTE-5 
MPTE-8 
MPTE-10 
MPTE-12 
MPTE-15 
MPTE-18 
MPTE-22 
MPTE-36 
MPTE-45 

·----

Case 

41·11 

I 
' 

41-11 

l 



TRANSIENT SUPPRESSORS (continued) 

PEAK POWER DISSIP.11.TION @ 1.0 ms = 600 WATTS 

~ 
Breakdown Voltage 

@'Ir 
mA 

10 
IO 
IO 

V(BRI 
Volts 
Nom 

68 
75 

I 8 2 
9 1 
10 
11 
12 
13 
15 
16 
18 
20 
22 
24 
27 
30 
33 
36 
39 
43 
47 
51 
56 
62 
68 
75 
82 
91 

100 
110 
120 
130 
150 
160 
170 
180 
200 

1 o 
1 o 
1 o 
1 o 
1 o 
1 o 
1 o 
10 
1 o 
10 
10 
1·.0 
·1 o 
·1 o 
·1 o 
·1 o 
10 
10 
10 
10 
IO 
IO 
10 
10 
IO 
10 
IO 
IO 
I.O 
10 
I.O 
I.O 
IO 
IO 

-- IRSM 
Maximum Reverse 

Surge Current 
Amp 

56 
51 
48 
44 
40 
37 
35 
32 
27 
26 
23 
21 
19 
17 
15 
14 

12.6 
11.6 
10 6 
96 
89 
8.2 
7.4 
6.8 
6.1 
5.5 
5.1 
4.8 
4.2 
3.8 
3.5 
32 
28 
26 
25 
2.3 
2.1 

/ 

~' CASE 119-01 

VRSM 
Maximum Reverse 
Voltage@ IRSM 

Volts DeviceType Case 

10.8 P6KE6.8 17-02 
11.7 P6KE7 5 
12.5 P6KE8 2 
13 8 P6KE9 1 
15 P6KE10 

16 2 P6KE11 
17 3 P6KE12 
19 P6KE1 3 
22 P6KE1 5 

23 5 P6KE16 
26.5 P6KE18 
29.1 P6KE20 
31.9 P6KE22 
34.7 P6KE24 
39 1 P6KE27 
43.5 P6KE30 
47 7 P6KE33 
52 P6KE36 

56.4 P6KE39 
61.9 P6KE43 
67 8 P6KE47 
73 5 P6KE51 
80.5 P6KE56 
89 P6KE62 
98 P6KE68 
108 P6KE75 
118 P6KE82 
131 P6KE91 
144 P6KE100 
158 P6KE110 
173 P6KE120 
187 P6KE130 
215 P6KE150 
230 P6KE160 
244 P6KE170 
258 P6KE180 
287 P6KE200 

Breakdown Voltage l'or Standard 1s ±10% Tolerance, ±5% vers1on is available by addtng 'A", i.e., P6KE6.8A Clipper(back to back)vers1ons are avaitable 
by order1ng w1th a "C" or "CfJ," suff1x, 1 e., P6KE6 BC or P6KE6 8CA 

PEAK POWER DISSIPATION @ 1.0 ms = 8000 WATTS 

VR 
Operating Voltage 

Nom 
Vdc VIBM SI 

-
14 110 
14 ~I 0 
28 20 
28 20 
28 20 
165 117 
165 117 
165 117 

-

IR 
Reverse 
Current 

µA 

50 

J 

!>Vz 
Breakdown Voltage 

Min lzr 
Volts @ mA 

16 0.4 
16 04 
32 0.2 
32 0.2 
32 0.2 
180 0.03 
180 0.03 
180 0.03 

Vc VF 
Clarnping Voltage Forward Voltage 

Max lpp IF 
Volts @ Amp Volts @ Amp Device Type Case 

24 200 1.5 10 MPZ5·16A 119-01 
20 200 

j j 
MPZ5-Hi8 

j 
50 100 MPZ5-32A 
45 100 MPZ5-32B 
40 100 MPZ5-32C 
250 20 MPZ5 180A 
225 20 MPZ5-1808 
205 20 MPZ5-180C 
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Selected Zener Diode Options 

In cases where standard specifications do not meet application requirements, an appropriate 

device can be selected and ordered from the following options. This coding system is provided as 

a means of communicating a specific requirement to Motorola. Certain voltages, tolerances and 

packages may not be available. Co1~tact your Motorola sales representative for availability, price, 

and minimum order quantities. 

NON-STANDARD ZENIER DIODES 
SPECIAL VOL TAGE AND TOLIERANCE RATINGS 

JE DEC "1 N" type num bers denote a sp„cific Zener voltage, power 
rating, and tolerance. For example, JE DEC type 1 N4728 is a stan
dard 1 watt diode, rated at 3.3 volts :<: 10%. A suffix "A" on this 
type number indicates a ± 5% voltage tolerance. 

Special Motorola devices, with a choice of voltages and toler
ances, are also available. The following diagram explains the Mo
torola coding system: 

M xxxx z 
T T T T T 

Power 
Rating 
(Watts) 

Motorola 
Nominal 5i~J~ Tolerance 

(±%) (omit for 
±20% units) Zener Voltage 

(Voltsl 

( 
4 Characters Ma>< ) 
Excluding Decim<il 

For example, the code for a special 1 O watt Zener diode with a 
voltage of 41 volts and a tolerance of ± 1% would be: 10M41Z1. 

Following is a list of other standard Motorola symbols for special 
Zener device orders (X's indicate nomina! Zen er voltage): 

---·-
„ELECTRICALLY ,I 

--

BASIC SIM I LAR DEVICE 
MOTOROLA TYPE SERIES DESCRIPTION __ , 
1 4MXXAZXX 1 4M2.4AZ10 senes 250 mW, Glass, 00-35 
1 4MXXXZXX 1 4M6.BZ10 senes 250 mW, Glass, 00-35 
4MXXAZXX 1N4370 & 1N746 series 400 mW 500 mW, Glass, D0-7 
.4MXXXZXX 1 N957 series 400 mW 500 mW, Glass, 00-7 
5MXXAZXX 1 N4370 & 1 N746 senes 400 mW 500 mW, Glass, D0-35 
5MXXXZXX 1 N957 ser1es 400 mW,500 mW, Glass. D0-35 
1MXXAZXX 1 N3821 senes 1 Watt, Metał, 00-13 
1MXXXZXX 1N3016 ser1es 1 Watt, Metal, 00-13 
1MXXXZGXX 1 N4728 senes 1 Watt, Glass, D0-41 
1MXXXZSXX l N4728 senes 1 Watt, Surmetic-30, 00·41 
1.5MXXXZXX 1 N3785 series l.5 Watt Metal Can 
5MXXXZSXX l N5333 senes 5 Watt Surmetic-40 
lOMXXAZXX 1 N3993 senes 1 O Watt, Stud, 00-4 
lOMXXXZXX 1 N2970 senes 10 Watt, Stud, 00·4 
50MXXAZXX l N4557 ser1es 50 Watt, T0"3 
50MXXXZXX 1 N2804 senes 50 Watt, T0-3 
50MXXAZSXX l N4549 senes 50 Watt Stud, 00-5 
50MXXXZSXX 1 N3305 senes 50 Watt Stud, 00-5 
MZG35·YYZ 1 N5985 senes 500 mW, Glass, 00-35 
MZG4l-YYZ lN5913 ser1es 1.5 Watt, Surmetic-30 

** Electrical parameters shalt be tested per the similar series listed. Test 
currents for non-standard voltages will be linearly interpoled between the 
test currents for standard parts on either side. For reverse polarity devices 
(10 W and 50 WJ insert an "R" before tolerance. 

1N5518 thru 1 N5546 - Th is series may be ordered in ± 2% and 
:<: 1% tolerance by adding the following suffix: 

C=:::t2% D=::t1% 
For example the 1N5518D would be the same as the 1N5518B 

except Vz ~ 3.3 o: 1 %. 

MATCHED SETS OF ZENER DIODES 

Zener diodes can also be obtained in sets consisting of two or 
mare matched devices. The method for specifyin\l such matched 
sets is sim i lar to the one described for specifying units with a special 
voltage and/or tolerance except that two extra suffixes are added 
to the code number described above. 

These units are marked with code letters to identify the matched 
sets and in addition, each unit in a set is marked with the same 
serial number which is different for each set being ordered. 

M Z 

Power _J Tl T T ~T~~~~~l~e Rating / Zener of set 
(Watts) Motorola Diodes ( ± %) 

Nomina! Voltage Tołerance 
(each device) per device (± %) Code* 

( 
4 Characters Max ) (omit for 
Excluding Decimal o: 20% units) (A-Not u sed) 

*Code: 
B - Two devices in series 
C - Three devices in series 
D - Four devices in series 
E - Five devices in series 
F - Six devices in series 
G - Seven devices in series 
H - Eight devices in series 
X - Two devices; one standard polarity, the other reverse 

polarity. (10 and 50 watts only) 
i.e„ 10M51Z5B1 is for two 10 watt zeners, each of 51 volts, ± 5%, 
matched to a total voltage of 102 volts ± 1%. 

ZENER CLIPPERS 

Special clipper diodes with opposing Zener junctions built inio 
the device are available by using the following nomenclature: 

T 
Power 
Rating 
!Watts) 

M z 

TT 
Nominal Zener 
Voltage Diode 

i.e„ 10M20ZZ10 

z 

T 
Clipper 

T 
Tolerance for each of 

the two Zener Voltages 
(Is not a matching 

requirement. Omit for 
± 20% Units.) 

Th is no menel atu re is applicable to all packages and power rating 
as restricted in the above paragraphs. 
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This selector guide concentrates on those transistors 
thai have emergEld as the best values in various appli
cations categorie,s. 
The reader is rerninded thai semiconductors are 
manufactured by 'batch' processes, and thai each 
'batch' may yielld devices with widely varying par
ameters. Th is cn3ates device 'families'. While the vari
ous specifications limits assigned to 'family members' 
have been selected on the basis of demonstrated in
dustry need, modern tiesting methods have made the 
selection of devices wi1h special characteristics simple 
and inexpensive. Whem the specified characteristics of 
the devices listed in thEl following tables do not meet a 
particular design requirement, the designer is re
quested to con1tact his nearest Motorola sales rep
resentative for price1 quotations on special devices to lit 
his needs. 

19-1 

Table of Contents 

Page 
Metal Packaged Small-Signal Transistors ...... 19- 2 
Plastic Encapsulated Small-Signal Transistors .. 19-11 
Micro-T Transistors .......................... 19-21 
Multiple Devices ............................. 19-22 
Field-Effect Transistors ....................... 19-25 

m 



Metal Packaged Small-Signal Transistors 
T0-18 METAL TRANSISTORS (NPN TYPES) 
TABLE 1 - GENERAL PURPOSE SWITeH AND AMPLIFIER 

Vi:Eo 
Vei:R (+) lem1x. 

Device Type Polarity <voel (mA) 

BC107 NPN 45 100 
BC108 NPN 20 100 
BCY58 NPN :12 200 
BCY59 NPN 45 200 
BSX51 NPN :15 200 
BSX51 A NPN !iO 200 
BSX51 B NPN BO 200 
BSX52 NPN :15 200 
BSX52A NPN !)() 200 
BSX528 NPN !IO 200 

2N2221 NPN <IO 800 
2N2221 A NPN ~IO 800 
2N2222 NPN ~:o 800 
2N2222A NPN ~-O 800 

LOW NOISE AMPLIFIER 

VeEo le max. 
Device type Polarity (Vdc) (mA) 

BC109 NPN 20 30 

2N930 NPN 45 30 
2N2483 NPN 60 50 
2N2484 NPN 60 50 

T0-18 METAL TRANSISTORS (PlllP TYPES) 
TABLE 2 - GENERAL PURPOSE SWITeH A~ID AMPLIFIER 

VeEo le max. 
Device Type Polarity (Voltsl (mA) 

BC177 PNP 45 100 
BC178 PNP 30 100 
BCY70 PNP 40 200 
BCY71 PNP 45 200 
BCY72 PNP 25 200 

BCY78 PNP 32 200 
BCY79 PNP 45 200 
BFW31 PNP 50(Vcsol 600 
BSW21A PNP 50 200 
BSW22 PNP 25 200 
BSW22A PNP 50 200 
2N2906 PNP 40 600 
2N2906A PNP 60 600 
2N2907 PNP 40 600 
2N2907A PNP 60 600 

LOW NOISE AMPLIFIER 

Vei:o le max. 
Device Type Polarity (Volts) (mA) 

BC179 PNP 20 100 

HfE min.@ ie VeE VeE(satl@ 
(mA) (V) (Volts) 

110 2 5 0.6 
110 2 5 0.6 
120 2 5 0.7 
120 2 5 0.7 
75 2 4.5 0.3 
75 2 4.5 0.3 
75 2 4.5 0.3 
180 2 4.5 0.3 
180 2 4.5 0.3 
180 2 4.5 0.3 

40 150 10 0.4 
40 150 10 0.3 
100 150 10 0.4 
100 150 10 0.3 

HfE min.@ le VeE Nf max. 
(mA) <Yoltsl (dB) 

200 2 5 4 

100 0.01 5 4 
100 0.5 5 4 
200 0.5 5 3 

HfE min.@ ie VeE VeE(sat)@ 
(mA) (Volts) Max. (V) 

70 2 5.0 0.6 
70 2 5.0 0.6 
50 10 10 0.5 

100 10 10 0.5 
50 10 10 0.65 

120 2 5.0 0.8 
120 2 5.0 0.8 
70 100 10 0.4 
75 2 4.5 0.5 

180 2 4.5 0.5 
180 2 4.5 0.5 
40 150 10 0.4 
40 150 10 0.4 
100 150 10 0.4 
100 150 10 0.4 

HFE min.@ ie VeE Nf max.@ 
(mA) (Volts) (dB) 

120 I 2 I 5 4 I 
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le ie 
(mA) (mA) 

100 5 
100 5 
100 2.5 
100 2.5 
50 3 
50 3 
50 3 
50 3 
50 3 
50 3 

150 15 
150 15 
150 15 
150 15 

F ~ 1 KHz 

VeE le 
(Vdc) (mA) 

5 0.2 

5 0.2 
5 0.01 
5 0.01 

le le 
(mA) (mA) 

100 5 
100 5 
50 5 
50 5 
50 5 

100 2.5 
100 2.5 
100 10 
50 3 
50 3 
50 3 
150 15 
150 15 
150 15 
150 15 

F = 1 KHz Rs= 2 KS1 
ie ie 

(mA) (mA) 

0.2 I 5 



F1· min. 
(llllHz) 

·150 
·150 
·125 
125 
·150 
150 
150 
150 
150 
150 

250 
250 
250 
300 

F1rmin. 
(llllHzl 

150 

30 
12 
15 

FT (MHz) 
+Type 1nin. 

130 
130 
250 
200 
200 

180 + 
180 + 
200 
150 
150 
150 
200 
200 
200 
200 

FT 
MHz) 

130 I 

ie 
(mA) 

10 
10 
1b 
10 
10 
10 
10 
10 
10 
10 

20 
20 
20 
20 

ie 
(mA) 

10 

0.5 
0.05 
0.05 

le 
(mA) 

10 
10 
10 
10 
10 

10 
10 
50 
10 
10 
10 
50 
50 
50 
50 

le 
(mA) 

10 

eomplementarv 
Type Comments 

BC177 Exists in P„ B, HFE groups 
BC178 Exists in A, Band C, HFE groups 
BCY78 Exists VII, VIII, IX, X, HfE groups 
BCY79 Exists VII, VIII, IX, X, HFE groups 
BSW21 

BSW21A 
BSW21B ! 
BSW22 

BSW22A 
BSW22B 

2N2906 
2N2906A 
2N2907 

2N2907A 

eomplementary 
Type Comments 

BC179 Exists in B, C, HFE groups 

Exists in A, version 

eomplementary 
Type Comments 

BC107 Exists VI, A, B, HFE range 
BC108 Exsits A, B, HFE groups ! 
BCY59 Exists HFE group VII, VIII, IX, X 
BCY59 Exists HfE groups VII, VIII, IX 
BFW32 

2N2221 
2N2221A 
2N2222 

2N2222A 

eomplementary 
Type Comments 

BC109 Exists A, B, C, HfE groups \ 
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T0-18 TRANSISTORS 
TABLI: 3 - FAST SPEED SWITCH NPN 

VcEo 
VcER (+) le max. 

Deviice Type Polarity (Volts) (mA) 

2N708 NPN 15 

2N2368 NPN 15 200 
2N2369 NPN 15 200 
2N2369A NPN 15 200 
2N3227 NPN 20 200 

TABLE 4 - FAST SPEED SWITCH PNP 

2N2B94 PNP 12 200 
2N3012 PNP 12 200 
2N3546 PNP 12. 
BSX29 PNP 12 200 

TABLE 5 - CORE DRIVERS NPN 

TABLE 6 - T0-18 HIGH VOLTAGE AMPLIFIERS NPN 

Devi,ce Type Polarity 

BSS71 NPN 
BSS72 NPN 
BSS73 NPN 

T0-18 HIGH VOLTAGE AMPLIFIERS PNP 

BSS74 PNP 
BSS75 PNP 
BSSi6 PNP 

TO-n (T0-18 4 LEADS) 
TABLE 8 - HIGH FREQUENCY RF 

Devic:e Type Polarity 

2N918 NPN 
2N4•~60 PNP 
2N42~61 PNP 

19-4 

VcEO 
(Volts) 

15 
15 
15 

VcEO 
(Volts) 

200 
250 
300 

200 
250 
300 

le max. 
(mA) 

50 
30 
30 

HFE@ le VcE 
(mA) (Volts) 

30 10 1 

20 10 1 
40 10 1 
40 10 0.35 
100 10 1 

40 30 0.5 
30 30 0.5 
30 10 1.0 
30 30 0.5 

le mllX- HFE min.@ le 
(mA) (mA) 

500 40 30 
500 40 30 
500 40 30 

500 35 30 
500 35 30 
500 35 30 

HFE min. •c VcE 
(mA) IVolts) 

20 

I 
3 

I 
1 

30 10 1 
30 10 1 



VeElsatl c@ 
max. (VI Io oAI 

0.4 

0.25 
0.25 
0.2 

0.25 

0.2 J 0.2 
0.25 
0.5 

10 

10 
10 
10 
10 

30 
30 
50 
'100 

VeE V eElsatl@ 
(Voltsl, (Voltsl 

~~r 10 ...._ ___ , 
0.5 
0.5 
0.5 

0.5 
0.5 
0.5 

FT min.@ le 
MHz (mAI 

600 4 
1600 10 
2000 10 

le 
(mAI 

1 

1 
1 
1 
1 

3 
3 
5 
10 

50 
50 

le 
(mA) 

50 
50 
50 

50 
50 
50 

Gp@ 
(dB) 

15 
15 
15 

ToN 
Insi 

-

12 
12 
12 
23 

60 
60 
40 
60 

35 
35 

le 
(mAI 

6 
10 
10 

le 
(mA) 

5 
5 
5 

5 
5 
5 

Ts 
Insi 

25 

10 
13 
13 
13 

-
-
20 
18 

50 
50 

ToFF@ 
Insi 

-

15 
18 
18 
28 

90 
75 
30 
90 

60 
60 

FT(typ)@ 
(MHz) 

100 
100 
100 

100 
100 
100 

Vee HF max.@ 
lVoltsl Insi 

12 6 
10 0.03 
10 0.06 
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ie 

le 
(mA) 

10 

10 
100 
10 

100 

30 
30 
50 
30 

500 
500 

(mAI 

20 
20 
20 

20 
20 
20 

le 
(mA) 

10 
10 
10 

le1 
(mAI 

10 

3 
10 
3 
10 

1.5 
1.5 
5 
3 

50 
50 

Complamant1ry 
Typa 

BSS74 
BSS75 
BSS76 

BSS71 
BSS72 
BSS73 

VeE 
lVoltsl 

6 
10 
10 

le2 
(mAI 

10 

15 
10 
15 
10 

1.5 
1.5 
5 
3 

50 
50 

F 
MHz 

80 
31.8 
31.8 



T0-39 METAL TRANSISTORS (NPN TYPES) 
TABLE 9 - AMPLIFIER ANO SWITCH 

Vceo Vcelsatl 
VceR + le max. HFE min.@ le VcE max. le le 

Device Type Polarity (Vdc) - (mA) IVdc) IVdc) (mA) (mA) 

2N1613 NPN 50+ 800 40 150 10 1.5 150 15 
2N1711 NPN 50+ - 100 150 10 1.5 150 15 
2N2218 NPN 30 800 40 150 10 0.4 150 15 
2N2218A NPN 40 800 40 150 10 0.3 150 15 
2N2219 NPN 30 800 100 150 10 0.4 150 15 
2N2219A NPN 40 800 100 150 10 0.3 150 15 

MEDIUM CURRENT AMPLI FI ER AND SWITCH/AUOIO DRIVERS 

BFY50 NPN 35 1000 30 150 6 0.2 150 15 
BFY51 NPN 30 1000 40 150 6 0.35 150 15 
BFY52 NPN 20 1000 50 150 6 0.35 150 15 
BSX45 NPN 40 1000 40 100 1 1.0 1000 100 
BSX46 NPN 60 1000 40 100 1 1.0 1000 100 
BSX47 NPN 80 1000 40 150 1 0.9 500 25 
BC140 NPN 40 1000 40 100 1 1.0 1000 100 
BC141 NPN 60 1000 40 100 1 1.0 1000 100 
2N1893 NPN 80 1000 40 150 10 5.0 150 15 

2N3019 NPN 80 1000 100 150 10 0.2 150 15 

2N3053 NP~I 80 700 50 150 10 1.4 150 15 

TABLE 10 - VIDEO OUTPUT AND HIGH VOLTAGE AMPLI FI ER ANO SWITCH 

VcEO le max. HFE min.@ le VcE VcElsatl@ le le 
Device Type Polarity IVolts) (mA) (mA) IVolts) IVolts) (mA) lmAI 

BF257 NPN 160 100 25 30 10 1 30 6 
BF258 NPN :250 100 25 30 10 1 30 6 
BF259 NPN :lOO 100 25 30 10 1 30 6 
BSS77 NPN :200 500 40 30 10 0.4 30 3 
BSS78 NPN :150 500 40 30 10 0.4 30 3 

TABLE 11 - CORE ORIVERS 

VcEO le max. HFE@ le VcE VcE(sat)@ le Vce 
Device Type Polarity (V de) (mA) - (mA) (Vdc) max. IVdc) (mA) IVolts) 

2N3725 NPN 50 1000 20 I 800 I 2 0.6 I 500 I 50 

T0-39 METAL TRANSISTORS (PNP TYPES) 
TABLE 12- GENERAL PURPOSE AMPLIFIER ANO SWITCH 

VcEO le max. HFE min.@ le VcE VcElsat)@ ie Vce 
Oavice Type Polarity IVolts) (mA) - (mA) (Volts) IVdc) (mA) IVoltsl 

2N2904 PNP 40 800 40 150 10 0.4 150 15 
2N2904A PNP 150 800 40 150 10 0.4 150 15 
2N2905 PNP 40 800 100 150 10 0.4 150 15 
2N2905A PNP 150 800 100 150 10 0.4 150 15 

19-6 



FT min.@ le eomplamantary 

IMHzl (m,~) Typa eommants 

60 5(1 

70 5(1 

250 20 2N2904 
250 20 2N2904A 
250 20 2N2905 
250 20 2N2905A 

60 50 
50 50 
fiO 50 
50 50 Exists in -6, -10, -16 HFE groups 
!>O 50 Exists in -6, -10, -16 HFE groups 

~ 
!;Q 50 
50 50 Exists in -6, -10, -16 HFE groups 

L~ 
50 Exists in -6, -10, -16 HFE groups 

50 50 

100 50 

oo 51) 2N4890 Exists A Version 

FT Typa@ le: eosmax. 

~ 
(MHzl (mA) (pF) 

110 30 5.5 
110 30 5.5 
110 3,0 5.5 
70 20 5.5 
70 20 5.5 

ToFF le 1s1 1s2 
(ns) (mA) (mA) (mA) 

60 500 50 50 

FT min.@ le eomplamantary 
(MHz) (mA) Typa 

200 50 2N2218 
:!OO 50 2N2218A 
:100 50 2N2219 
200 50 2N2219A 
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TABLE 13 - MEDIUM eURRENT AMPLIFIER, SWITeH AND AUDIO DRIVER 

'VeED le max. HfE min.@ ie VeE VeE(sat)@ ie VeE 
Oevice Type Polarity (Volts) (mA) - (mA) (Volts) (V de) (mA) (Volts) 

Be160 PNP 40 1000 40 100 1 1.0 1000 100 
BC161 PNP 60 1000 40 100 1 1.0 1000 100 
BFX38 PNP 55 1000 85 100 5 0.15 150 15 
BFX39 PNP 55 1000 40 100 5 0.15 150 15 
BFX40 PNP 75 1000 85 100 5 0.15 150 15 
BFX41 PNP 75 1000 40 100 5 0.15 150 15 

2N4033 PNP 80 1000 100 100 5 0.5 500 50 
2N4404 PNP 80 1000 40 150 1 0.2 150 15 
2N4405 PNP 80 1000 100 150 1 0.2 150 15 
2N4406 PNP 80 2000 25 150 1 0.2 150 15 

2N4407 PNP 80 2000 75 150 1 0.2 150 15 

2N4890 PNP 40 700 50 150 10 0.4 150 15 

TABLE 14 - HIGH VOLTAGE AMPLI FI ER tlND SWITeH 

veEo le max. HfE min.@ ie VeE VeE(sat)@ ie ie 
Devica Type Polarity (Volts) (mA) (mA) (Volts) (Volts) (mA) (mA) 

2N3634 PNP 140 1000 50 50 10 0.5 50 5 
2N3635 PNP 140 1000 100 50 10 0.5 50 5 
2N3636 PNP 17!5 1000 50 50 10 0.5 50 5 
2N3637 PNP 17!5 1000 100 50 10 0.5 50 5 
2N3743 PNP 300 500 25 30 10 5 10 1 

T0~9POWERTRAN~STORS 

VeEo le max. Po* HfE min.@ le VeE VeE(sat)@ ie le 
Device Type Polarity (Amr) (Watts) (mA) (Volts) (Volts) (mA) (mA) 

2N3439 NPN 3!50 1 5 40 20 10 0.5 50 4 

2N3440 NPN 2!;0 1 5 40 20 10 0.5 50 4 

2N5415 PNP 200 1 5 30 50 10 2.5 50 5 

2N5416 PNP 300 1 5 30 50 10 2.5 50 5 

2N5679 PNP 100 1 10 40 250 2 0.6 250 25 

2N5680 PNP 120 1 10 40 250 2 0.6 250 25 

2N5681 NPN 100 1 10 40 250 2 0.6 250 25 

2N5682 NPN 120 1 10 40 250 2 0.6 250 25 

2N4235 PNP 60 3 6 30 250 1 0.6 1000 125 

2N4236 PNP 80 3 6 30 250 1 0.6 1000 125 

2N4238 NPN 60 3 6 30 250 1 0.6 1000 100 

2N4239 NPN 80 3 6 30 250 1 0.6 1000 100 

BUY495 NPN 200 3 10 40 500 5 0.2 500 50 

* Po at 25 °C case temp. 

T0-39 DARLINGTONS TRANSISTORS 

Vern VeE(sat) 
R = rno le max. HfE min.@ le VeE max. ie ie 

Device Type Polarity (Volts) (mA) (mA) (Volts) (Volts) (mA) (mA) 

BSS50 NPN 45 1000 1500 500 

I 
10 1.6 1000 4 

BSS51 NPN 60 1000 1500 500 10 1.6 1000 4 

BSS52 NPN 80 1000 1500 500 10 1.6 1000 4 
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FT min.@ le Complamantary 
(MHz) (mA) Typa 

50 50 Exists in -6, -10, -16 HfE groups 
50 50 l:xists in -6, -10, -16 HFE groups 
100 50 
100 50 BFY56A 
100 50 
100 50 

100 50 
200 50 
200 50 
150 50 
150 50 
100 50 2N3053 

f1 ie ToN max. TofF max. 
(MHz) (mA) (nsl (nsl 

150 30 400 600 

200 30 400 600 

150 30 400 600 

200 30 400 600 

30 10 - -

F,- le eornplamantary 
(MHz I (mA) Typa Comments 

Hi 10 2N5416 
1fi 10 2N5415 High voltage 
Hi 10 2N3440 
1b 10 2N3439 

30 100 2N5682 Medium voltage 

30 100 2N5679 
30 100 2N5680 

3 100 2N4238 
3 100 2N4239 Low voltage 

2 100 2N4234 

FT(Typ) le 
(MHz) (mA) 

3!;() 500 
3!;() 500 
3!;() 500 
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Governm1ental Qualification Status 
Small-Signal Products under CCQ, CECC 

2N2218 2N2905 
2N2218A 2N2905 A 

2N2219 2N2906 
2N2219 A 2N2906 A 

2N2221 2N2907 
2N2221 A 2N2907 A 

2N2222 2N 1 711 
2N2222 A 

2N1613 
2N2484 

2N3439 
2N1893 

2N3440 
2N2369E 

2N5415 
2N2369.A. 

2N5416 
BC107-108-109 

2N2920 
2N2904 
2N2904 J\ 

All these products are available in levels E 
and L, levef Fon request. 
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P last i c-E nca psu lated 
Snnal 1-Signal Transistors 

Srnall-signal plastic transistors, like other semiconductor devices, are manufacturad by a batch 
process. Thousands of individual transistors are fabricated on a thin wafer of silicon using maskad 
diffui;ion and evaporation techniques that operate simultaneously on all devices on the wafer. 
Nevertheless, because even a microscopic variation in materials or fabrication conditions can causa 
fluctuations in the electrical characteristics of the final devices, no two transistors on a wafer are 
exactly alike. 

B•łtween wafers of the same batch, even though they are subjectad to the same fabrication 
proce1SSes, the device specifications can differ significantly. Thus the spread of characteristics 
within a "łamily" (devices manufacturad to a given process specificationl is often too wide for 
practical consideration as a design criterion. Hence each family is dividad into different devica 
classifications, each with its own typa number. Such "family mem bers" have much narrower 
speci'fication limits than the family as a whole. 

The price of each family member depends on three factors: 

1. The performance capacity. Obviously, devices with the highest available braakdown voltage 
are more expensive than those with lower ratings because there are fewer on a wafer. 

2. The spread of characteristics. That is, device types with narrow limits on one or more of 
its critical parameters are more expensive than those with wider limits. 

3„ Popularity. A device specification that is in great demand is less expensive than some other 
"selection" of limits that may yield as many devices but has a smaller sales potentia!. 

In view of these variations, it is often difficult to make a cost·effective device selection, evan ił 
all s11ecifications of every family member are clearly listad. The subsequent "preferrad devices" 
selector guide has been devaloped to simplify the salection problem. 

Pireferred davices, in this concapt, are those whosa specifications groupings hava proved to be 
the most popular - resulting in a combination of good performance and low cost. In each of the 
sul>M1quent tables, the major specifications of thesa devices are given for easy comparison. 
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TO 92 Package 

TABLE 1 - GENERAL PURPOSE AMPLIFIER TRANSISTORS (T0-92) 

The general purpose Transistors are dEisigned for small-signal amplification from D.C. to low radio frequencies. 
They are also useful as oscillators and general purpose switches. 

le max. HFe@ ie Vce FT 
NPN PNP evceo pd (mA) Typ. 

(Volts) (mW) Cont. Min. Max. lmAl (Voltsl MHz 

8C182 8C212 50 625 100 120 460 2.0 5.0 200 
8C182A 8C212A 50 625 100 120 220 2.0 5.0 200 
8C1828 8C2128 50 626 100 180 460 2.0 5.0 200 
8C237 8C307 45 625 100 120 460 2.0 5.0 200 
8C237A 8C307A 45 625 100 120 220 2.0 5.0 200 
8C2378 8C3078 45 625 100 180 460 2.0 5.0 200 
8C237C 8C307C 45 625 100 380 800 2.0 5.0 200 
8C238 8C308 25 625 100 120 800 2.0 5.0 200 
8C238A 8C308A 25 625 100 120 220 2.0 5.0 200 
8C2388 8C3088 25 625 100 180 460 2.0 5.0 200 
8C238C 8C308C 25 625 100 380 800 2.0 5.0 200 
8C239 8C309 45 625 100 180 800 2.0 5.0 240 
8C239A 8C309A 45 625 100 120 220 2.0 5.0 240 
8C2398 8C3098 45 625 100 180 460 2.0 5.0 240 
8C239C 8C309C 45 625 100 380 800 2.0 5.0 240 
8C546 8C556 65 625 100 120 450 2.0 5.0 300 
8C546A 8C556A 65 625 100 120 220 2.0 5.0 300 
8C5468 8C5568 65 625 100 180 450 2.0 5.0 300 
8C547 8C557 45 625 100 120 450 2.0 5.0 300 
8C547A 8C557A 45 625 100 120 220 2.0 5.0 300 
8C5478 8C5578 45 625 100 180 450 2.0 5.0 300 
8C547C 8C557C 45 625 100 380 800 2.0 5.0 300 
8C548 8C558 30 625 100 120 800 2.0 5.0 300 
8C548A 8C558A 30 625 100 120 220 2.0 5.0 300 
8C5488 8C5588 30 625 100 180 450 2.0 5.0 300 
8C548C 8C558C 30 625 100 380 800 2.0 5.0 300 
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NF 

Max. Pin 
(dB) Out 

10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
4 C8E 
4 C8E 
4 C8E 
4 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 
10 C8E 



rABLE 2- LOW NOISE ANC• GOOD HFE LINEARITY 

These devices are designed to use on applications where good HFE linearity and low noise characteristics are required: 
lnstrumentation, Hi-Fi Preamplifier. 

NPN PNP 

BC239 BC309 
BC239A BC309A 
BC239B BC309B 
Be239e BC309C 
BC41'.! BC415 
BC41'.!B BC415B 
BC41:1c BC415C 
BC414 BC416 
BC414B BC416B 
BC414C BC416C 
BC54!l BC559 
BC549B BC559B 
BC549C BC559C 
BC550 BC560 
BC550B BC560B 
BC550C BC560C 
BC650 -
BC650C -
BC6500 -

BC651 -
BC651C -
BC6510 -
MPSA18 -

--

CEO BV 
(V 

A 
olts) 
mb. 

5 
5 
5 
5 

30 
o 

30 
5 

45 
45 
30 
30 
30 
45 

5 
5 
o 

30 
5 
5 
5 
5 
5 

Pd mW 
25 'e 
Min. 

625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 
625 

HFE@ HFE@ 
te=10µA,Vee =SV te= 2mA, Vee = s v 

Min. Typ. Min. Max. 

- - 120 800 
- 90 120 220 
- 150 lBO 460 
- 270 3BO 800 

100 - 180 800 
100 150 180 460 
100 270 380 800 
100 - 180 800 
100 150 180 460 
100 270 380 800 
100 - 180 800 
100 150 180 460 
100 270 380 800 
100 - 180 800 
100 150 180 460 
100 270 380 800 

- - 380 1400 
- - 380 820 
- - 680 1400 
-· - 380 1400 
- - 380 820 
- - 680 1400 

400 500 500 -

VT120Hz' mV NF (dBI' FT Typ. 
Typ. Max. Typ. Max. (MHz I Pinning 

9.5 - 2 4 240 CBE 

9.5 - 2 4 240 CBE 

9.5 - 2 4 240 CBE 

9.5 - 2 4 240 CBE 

8 12 0.6 2.5 250 CBE 

8 12 0.6 2.5 250 CBE 

8 12 0.6 2.5 250 CBE 

8 12 0.6 2.5 250 CBE 

8 12 0.6 2.5 250 CBE 

8 12 0.6 2.5 250 CBE 
8 12 0.6 2.5 250 CBE 
8 12 0.6 2.5 250 CBE 
8 12 0.6 2.5 250 CBE 
8 12 0.6 2.5 250 CBE 
8 12 0.6 2.5 250 CBE 
8 12 0.6 2.5 250 CBE 
- 7.616.s·i - 11§1 300 EBC 
- 7.616.s·i - 11 §I 300 EBC 
- 7 6168·1 - 11 §I 300 EBC 
- 7.616.s· J - 11§ I 300 EBC 

7.616.s·i - 11§1 300 EBC 
- 7.616.s·i - 1(§1 300 EBC 
7 - - 1 5 160 EBC 

VT: Total lnput Noise \loltage (see Application Note, Be413/Be414 and Be415/Be416 Data Sheets) at Rs = 2 KS1, le 200 µA, 
VeE = 5 Volts. 

NF: Noise Figure "t Rs = 2K, le= 200µA, VeE = 5 Volts. F = 30 Hz to 15 KHz. 
• "S" Version 
§ @ 1 KHz. 

TABLE 3 - HIGH ellRRENT AMPLI FI ER TRANSISTORS (T0-92) 

Useful in Low Power Aud,o Output Stages and Medium Current Switches. 

Pomw 
NPN PNP BVeeo 25 'e tclmA) 

(Vottsl Amb. Cont. Min. 

8C337 BC327 45 62& 800 100 
BC337·16 BC327-16 45 625 800 100 
8C337-25 BC327·25 45 625 800 160 
8C337-40 45 625 800 250 
BC338 BC328 25 625 800 100 
BC338-16 BC328·16 25 625 800 100 
BC338·25 BC328·25 25 625 800 160 
BC338·40 25 625 800 250 
BC445 BC446 60 625 300 70 
BC447 BC44EI 80 625 300 70 
8C449 BC45CI 100 625 300 70 
BC485 BC486 45 625 1000 60 
BC485A BC48UA 45 625 1000 100 
BC4B7 BC48!1 60 625 1000 60 
BC487A BC48!1A 60 625 1000 160 
BC489 8C490 80 625 1000 60 
BC489A BC490A 80 625 1000 100 
MPSA05 MPSA55 60 625 500 50 
MPSA06 MPSA56 80 625 500 50 

1. Relevant to PNP 
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HFE@ 
Max. 

600 
250 
400 
600 
600 
250 
400 
600 
-
-
-

400 
250 
400 
250 
400 
250 

-

-

te Vee FT Typical 
(mA) (Volts) (MHz I Pinning 

100 1 210 CBE 
100 1 210 CBE 
100 1 210 CBE 
100 1 210 C8E 
100 1 210 CBE 
100 1 210 CBE 
100 1 210 CBE 
100 1 210 CBE 
10 5 250/200' CBE 
10 5 2501200' CBE 
10 5 2501200' CBE 

100 2 2001150' CBE 
100 2 2001150' CBE 
100 2 2001150' CBE 
100 2 2001150' CBE 
100 2 2001150' CBE 
100 2 2001150' CBE 
100 1 1501175' EBC 
100 1 1501175' EBC 



TABLE 4 - HIGH VOL TAGE AMPLI FI ER TRANSISTORS IT0-92) 

These high-voltage transistors are designed for driving neon bulbs and Nixie® indicator tubes, for direct line operation, and 
for other applications requiring high-voltage capability at relatively low collector current. These devices are listed in order of 
decreasing breakdown voltage (BVcE:Q). 

I I 
BVeEo le: VeElsatl IT 

Device Volts Amp hFE @ le Volts @ le & le MHz @ ie 
Type Min. eoni. Min. I mA Max. I mA I mA Min. I mA 

NPN 

BFB44 400 O.!> 40 30 0.5 10 1 50 10 
MPSA44 400 0.3 40 100 0.75 50 5 20 10 
BFB45 350 O.~i 40 30 0.5 10 1 50 10 
MPSA45 350 0.:1 50 100 0.75 50 5 20 10 
2N6517 350 O.fi 30 30 0.30 10 1.0 40 10 
BF393 300 05 40 10 0.2 20 2 50 10 
MPS-A42 300 05 40 30 0.5 20 2 50 10 
BF392 250 05 40 10 0.2 20 2 50 10 
BF391 200 O.fa 40 10 0.2 20 2 50 10 
MPS-A43 200 O.~I 40 10 0.4 20 2 50 10 
MPS-001 200 0.1 20 30 40 10 
2N5551 160 0.6 80 10 0.15 10 1 100 10 
2N5550 140 0.6 60 10 0.15 10 1 100 10 
MPS-002 140 0.0!5 20 30 40 10 
MPS-003 100 0.0!5 50 10 0.2 10 1 60 10 
MPS-L01 100 0.0!5 20 30 40 10 

PNP 

2N6520 350 0.5 30 30 0.30 10 1.0 40 10 
BF493 300 0.5 40 10 0.2 20 2 50 10 
MPS-A92 300 0.5 40 10 0.5 20 2 50 10 
BF492 250 0.5 40 10 0.2 20 2 50 10 
BF491 200 0.5 40 10 0.2 20 2 50 10 
MPS-A93 200 0.5 40 10 0.4 20 2 50 10 
MPS-051 200 0.1 20 30 40 10 
2N5401 150 0.6 60 10 0.2 10 1 100 10 
MPS-052 140 O.OS 20 30 40 10 
2N5400 120 0.6 40 10 0.2 10 1 100 10 
MPS-053 100 o.o~; 20 30 40 10 
MPS-L51 100 0.6 40 50 0.25 10 1 60 10 

TABLE 5 - INDUSTRIAL TRANSISTORS; IT0-92) 

These devices are special products ranges intended for use in applications wich require well specified high performing devices 
like high quality amplifier differentia! input, driver stage. 

Pomw HfE TON ToFF 
NPN PNP evceo zs 0 1c lcłmAJ @ie Vce FT Typ. Typ. Pin Typ. Typ. 

(Volts) Amb. Cont. Min. Max. (mA) (Volts) (MHz) (dB) Out (nS) lnSJ 

BCX25 BCX26 60 625 200 70 400 10 5 250 2 CBE 70 1000/600 

BCX27 BCX28 80 625 200 70 400 10 5 250 2 CBE 70 1000/600 

BCX29 BCXJO 100 625 200 70 400 10 5 250 2 CBE 70 1000/600 

BCX45 BCX46 45 625 1000 50 - 100 2 150 2 CBE JO J80 

BCX47 BCX4B 60 625 1000 50 - 100 2 150 2 CBE JO J80 

BCX49 BCX50 80 625 1000 50 - 100 2 150 2 CBE JO J80 

BCX58 BCX7B 32 625 200 120 630 2 5 250 2 CBE 75 600/J50 

BCX58-8 BCX78-8 32 625 200 180 Jl O 2 5 250 2 CBE 75 600/J50 

BCX58-9 BCX78-9 32 625 200 250 460 2 5 250 2 CBE 75 600/J50 

BCX59 BCX79 45 625 200 120 630 2 5 250 2 CBE 75 600/J50 

BCX59-8 BCX79-8 45 625 200 180 J10 2 5 250 2 CBE 75 600/J50 

BCX59-9 BCX79-9 45 625 200 250 460 2 5 250 2 CBE 75 600/J50 

BCX73 BCX75 32 625 BOO 100 630 100 1 100· 101 CBE 60 1 150 1 

BCX7J-16 BCX75-16 J2 625 800 100 250 100 1 100· 101 CBE 60 150 

BCX7J·25 BCX75-25 J2 625 800 160 400 100 1 100• 101 CBE 60 150 
BCX7J-40 32 625 800 250 630 100 1 100· 101 CBE 60 150 
BCX74 BCX76 45 625 800 100 630 100 1 100· 10 1 CBE 60 150 

BCX74-16 BCX76-16 45 625 800 100 250 100 1 100· 10 1 CBE 60 150 

BCX74-25 BCX76-25 45 625 800 160 400 100 1 100· 10 1 CBE 60 150 
BCX74-40 45 625 800 250 630 100 1 100· 10' C8E 60 150 

MPS2907 40 625 600 75 - 10 10 200· - EBC 26 70 

MPS2222 JO 625 600 75 - 10 10 250• - EBC - -

• fT Min. 
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TABLE 6 - RF TRA~ISISTOl~S 

fhe RF transistors are de·signed for Small Signal amplification from RF to VHF/UHF frequencies. They are also used as 

mixers and oscillators in the same frequency ranges. Several types are AGC charac1erised. 

AM/FM evceo pd le CRE PG 
Pin min. max. max. HFE @ie Vce FT min. CRB Coe Typ. NF F 

NPN PNP Out Volts mW mA Min. mA Volh MHz pF pf dB dB MHz 

BF199 CEB 25 625 100 40 7 10 7501§ I 0.281§1 
8F241/240 CEB 20 625 100 65 1 10 2601§1 0.951§1 1.71§ I 1 
BF254 CEB 40 625 25 35 1 10 400 0.34 
BF2543 CEB 20 625 100 65 1 10 260{ §I 0.951§1 1.71§ I 1 
BF2544 CEB 20 625 100 100 1 10 2601§1 0.951§1 1.71§ I 11 
BF255 CEB 20 625 100 35 1 10 2001§1 0.951§1 1.71§ I 1 
BF255·2 CEB 20 625 100 35 1 10 2001§1 0.951§1 Ul §I 1 
BF255·3 CEB 20 625 100 65 1 10 2001§1 0.951§1 1.71§1 1 
BF224 CEB 30 625 25 30 7 10 300 281§1 2.51 §I 100 

3.51§1 200 
MPS918 me 15 625 100 20 3.0 10 600 1.7 15 6.0 60 
VHF 

MPSH54 EBC 80 625 100 30 1.5 10 1851§1 1.6 2.0 1 
BF374 13EC 25 625 100 70 800 0.6 20 4 01§1 100 
BF375 3EC 25 625 100 35 800 0.6 20 4.01§ I 100 
BF959 CEB 20 625 100 40 20 10 700 .651§1 31§1 200 

UHF 
BF506 CBE 35 625 50 20 3 10 400 0.25 22 4 200 
BF509 CBE 35 625 50 20 3 10 600 0.25 22 2.5 200 

TABLE 7 - HIGH-SPEED S.G,TURATED SWITeHING TRANSISTORS 

The t1ansistors listed in this table are specially optimized for high-speed saturated switches. They are heavily gold doped and 

proce$sed to provide 11ery short switching times and low output capacitance (below 6 pF). The transistors are listed in order 

of decreasing turn-<>n time (t0 nl. 

[ 
Device 
Type 
-· 

NPN 

2N3904 
2N3903 
2N4400 
MPS3646 
MPS3013 
MPS2369 

PNP 

MPS404 
MPS404A 
2N:3906 
2N3905 
2N4402 
MPS3640 
MPS4257 
MPS4258 

1. BVEBO 
•Typ. 

•on 
ns 

Max. 

70 
70 
35 
18 
15 
12 

223• 
223• 

70 
70 
35 
25 
15 
15 

•off 
& ns 

I Max. 

250 
225 
255 
28 
25 
18 

935• 
935• 
250 
225 
255 
35 
15 
20 

BVeeo 
@ le Volts hFE 

I mA Min. Min. 

10 40 100 
10 40 50 

150 40 50 
300 15 30 
300 15 15 
10 15 40 

10 121 30 
10 251 30 
10 40 100 
10 40 100 

150 40 50 
50 12 30 
10 6 30 
10 12 30 
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VeEO(satl fT 

@ ie Volts @ le & ie MHz @ le 

I mA Max. I mA I mA Min. I mA 

10 0.2 10 1 300 10 
10 0.2 10 1 250 10 

150 0.4 150 15 200 20 
30 0.2 30 3 350 30 

300 0.5 300 30 350 30 
10 0.25 10 1 500 10 

12 0.2 24 1 - -
12 0.2 24 1 - -

10 0.25 10 1 250 10 
10 0.25 10 1 200 10 
150 0.4 150 15 150 20 
10 0.2 10 1 500 10 
50 0.15 10 1 500 10 
50 0.15 10 1 700 10 



TABLE B - DARLINGTON TRANSISTORS (T0-92) 

Darlington amplifiers are cascade transistors used in applications requiring very high gain and input impedance. These devices have monolithic constru< 

tion and are listed in order of decreasing voltage (BVCEQ)· 

Absolute Max HFE (1) VCE SAT FT Rating at 25°C 

Device 
Polarity BVCEO Bias Bias Complementar) 

Type Max PD 
Free Air Max le 
at 25°C VCE (~1..1 Min. Max. (~1..1 (~11,) Max. (~<i) Min. Device 

(mW) lmA) (v) (v) V (MHz) Type 

BC372 N 625 1000 100 5.0 100 25 K 160 K 250 0.25 1.0 100 100 
BC373 N 625 1000 80 5.0 100 25 K 160 K 250 0.25 1.0 100 100 
BC617 N 625 1000 40 5.0 200 20 K 70 K 200 0.20 1.1 500 150 
BC618 N 625 1000 55 5.0 200 10 K 50 K 200 0.20 1.1 500 150 
MPSA13 N 625 300 30(3) 5.0 100 10 K 100 0.10 1.5 10 125 MPSA63 
MPSA 14 N 625 300 30(3) 5.0 100 20 K 100 0.10 15 10 125 MPSA64 
MPSA25 N 625 500 40(3) 5.0 100 10 K 100 0.10 1.5 10 125 MPSA75 
MPSA26 N 625 500 50(3) 5.0 100 10 K 100 0.10 1.5 10 125 MPSA76 
MPSA27 N 625 500 60(3) 5.0 100 10 K 100 0.10 1.5 10 125 MPSA77 
MPSA28 N 625 500 80(3) 50 100 10 K 100 0.10 1.4 10 125 
MPSA29 N 625 500 100(3) 5.0 100 10 K 100 0.10 1.4 10 125 
MPSA63 p 625 300 20(3) 5.0 100 10 K 100 0.10 1.5 100 125 MPSA13 
MPSA64 p 625 300 30(3) 5.0 100 20 K 100 0.10 1.5 100 125 MPSA14 
MPSA75 p 625 300 40(3) 5.0 100 10 K 100 0.10 1.5 10 125 MPSA25 
MPSA76 p 625 300 50(3) 5.0 100 10 K 100 0.10 1.5 10 125 MPSA26 
MPSA77 p 625 300 60(3) 5.0 100 10 K 100 0.10 1.5 10 125 MPSA27 

(1) PulseTest/PulseWidth <; 300µs-DutyCycle <; 2.0% (3) BVCES IC = 100µA 

(2) N F le = 1 oo µA: VCE = 5 V, RS = 1 o K F = 1 o Hz to 1 5. 7 KHz 

TABLE 9 - DUAL DIODES 

Dual diodes designed for use in low cost biasing, steering and voltage doubler applications including series, common cathode 
and common anode diodes. 

V(BRI IR VF@ CvR =O trr 
Oevice Volts @ l(BRI µA @ VR Volu IF pF ns 
Type Min. µA Max. Vol U Min./Max. mA Max. Max. Oescription 

MSD6100 100 100 0.1 50 0.67/0.82 10 1.5 4.0 Switching 

MSD6102 70 100 0.1 50 0.76/1.0 10 3.0 100 Common Cathode 
MSD6150 70 100 0.1 50 -/1.0 10 8.0 100 Common Cathode 

TABLE 10 - CENTRAL COLLECT01R 800 MW T0-92 

The transistors 1isted in this table have been designed to provide power dissipation. These devices are listed in order of decreasing 
breakdown voltage (BVCEO). 

I 
BVeEO le VeElsat) fT 

Device Volta Am11 hFF. @ le Volta @ 'e @ le MHz @ 'e PIN 

Type Min. Cont:. Min. mA Max. mA mA Min. mA OUT 

NPN I 
.. 

8F420 300 0.1 40 25 2.0 20 2 60 10 ECB 

BF422 250 0.1 50 25 2.0 20 2 60 10 ECB 

BC639 80 1.0 40 150 05 500 50 60 10 ECB 

BC637 60 1.0 40 150 0.5 500 50 60 10 ECB 

BC635 45 1.0 40 150 0.5 500 50 60 10 ECB 

BC368 20 1.0 60 1000 0.5 1000 100 65 10 ECB 

PNP 

BF421 300 0.1 40 25 2.0 20 2 60 10 ECB 

BF423 250 0.1 50 25 2.0 20 2 60 10 ECB 

BC640 BO 1.0 40 150 0.5 500 50 60 10 ECB 

BC639 60 10 40 150 o 5 500 50 60 10 ECB 

8C636 45 1.0 40 150 0.5 500 50 60 10 ECB 

EC369 20 1.0 60 1000 0.5 1000 100 65 10 ECB 
-
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TABLE 11-TELEICOM TRANSISTORS (T092) 

These devices are spec·ial product ranges intended for use in Telecom application which require an excellent long term reliability. 

NPN 
DEVICES 

BC337-25 

P2N2222 

P2N2222A 

PBF'259,S 

PNP 
DE\llCE! 

BC327-2 

; 

5 

7 IP2Nl290 

F'2N:290-/A 

PBF493, s 

PD mW 
BVCEO 

25°C 
V 

Amb 

45 625 

30 625 

40 625 

40 625 

60 625 

300 625 

300 625 

HFE 
IC(mA) 

Cont min max IC(mA) 

800 160 400 100 

600 75 - 10 

600 75 - 10 

600 100 - 10 

600 75 - 10 

500 60 - 20 

500 40 - 10 

lntroducing ... 

. .. MOTOROLA T092 - 1 WATT PACKAGE 

The T092 1 Watt package combines all the advantages of standard T092 
allowing more power clissipation in free air. 

Motorola offers a very large range of products and 2 standard pin out options. 

EXCELLENT Pl:RFOl~MANCE 

1 watt free air; 
current handling IC max up to 1.5 A continuous and 2_0 A IC 
peak. 

TWO VERSIONS 

Europiean version: pro-electron numbers BDB and BDC series. 
IBDB means: central base; 
IBDC means: central collector. 
U.S. version: all US standard Motorola 1 watt types have a 
common alpha prefix: 'MPSW', i.e. 'Motorola plastic signal 1 
watt', a numeric designation which corresponds to the device 
type already existing. 
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VCE (V) 

1 

10 

10 

10 

10 

10 

10 

FT PIN 
TYP 
MHz OUT 

210 CBE 

250 CBE 

250 CBE 

200 CBE 

200 CBE 

50 EBC 

50 EBC 



TO 92 - 1 WATT PACKAGE (continued) 

Medium Current 

EUROPEAN VERSION 

PIN OUT PNP/ ICBO HFE VCEsat Fr 
BVCEO 

ECB EBC NPN 
max (nA) VCB min IC(mA) VCE (V) max\I ICmA 18 (mA) min MHz IC(mA) max 

BDC01A BDB01A N 45\/ 100 45 40 
BDC02A BDB02A p 

400 100 1 0.7 1000 100 50 200 

BDCOlB BDB01B N 60\/ 100 60 40 
BDC02B BDB02B p 400 100 1 0.7 1000 100 50 200 

BDC01C BDB01C N 
80\/ 100 80 40 BDC02C BDB02C p 400 100 1 0.7 1000 100 50 200 

BDC01D BDBOlD N 
1001/ 100 100 40 

BDC02D BDB02D p 400 100 1 0.7 1000 100 50 200 

BDB03 N 
BDB04 p 

451/ 100 45 100 300 150 10 1. 1 150 15 150 15 

USVERSION 

DEVICE PIN OUT 

MPSW05 EBC N 6011 100 40 80 - 50 1 0.4 250 10 50 200 

MPSW55 EBC p 6011 100 40 80 - 50 1 0.5 250 10 50 250 

MPSW06 EBC N 8011 100 60 80 - 50 1 0.4 250 10 50 200 

MPSW56 EBC p 8011 100 60 80 - 50 1 0.5 250 10 50 250 

MPSW07' EBC N 100\/ - - - - - - - - - - -

MPSW57" EBC p 100\/ - - - - - - - - - - -

* in development 



ro92-1 WATT !PACKAGE (continued) 

,-łigh-Voltage 

:UROPEAN \IERSION 

DEVICE PIN OUT 

BDC05 ECB 

BDC06 ECB 

BDC07 ECB 

BDCOB ECB 

USVERSION 

DEVICE PINOUIT 

MPSW42 EBC 

MPSW92 EBC 

MPSW43 EBC 

MPSW93 EBC 

MPSW10 EBC 

MPSW60 EBC 

Darlington 

US VERSIOl\I 

DEVICE PIN OUT 

MPSW13 B 
MPSW63 B 

MPSW14 B 
MPSW64 B 

MPSW45 B 
MPSW45A B 

BVCEO 
POLA (V) 

M 300 

p 300 

M 250 

p 250 

N 300 

p 300 

N 200 
' 

p 200 

N 300 

p 200 

BVCEO 
POLA (V) 

N 

I' 
30 

I~ 

I' 
30 

N 40 
N 50 

ICBO 

max (nA) VCB 

10 200 

10 200 

10 200 

10 200 

100 200 

250 200 

100 200 

250 160 

200 200 

200 200 

ICBO 

max (nA) VCB 

100 30 

100 30 

100 30 
100 30 

min 

40 

40 

50 

50 

40 

25 

50 

30 

40 

30 

min 

10K 

20K 

25K 
15K 

HFE VCE5>1t FT 

max VCE (V) IC(mA) max (V) IC(mA) IB(mA) min MHz IC(mA) 

- 20 25 2 20 2 60 10 

- 20 25 2 20 2 60 10 

- 20 25 2 20 2 60 10 

- 20 25 2 20 2 60 10 

- 10 30 0.5 20 2 50 10 

- 10 30 0.5 20 2 50 10 

200 10 30 0.4 20 2 50 10 

160 10 30 0.4 20 2 50 10 

- 10 30 0.75 30 3 45 10 

- 10 30 0.75 20 2 60 10 

HFE VCEsat FT 

max IC (ma) VCE (V) max (V) IC(mA) IB(mA) min MHz IC(mA) 

- 100 5 1.5 100 0.1 125 10 

- 100 5 1.5 100 0.1 125 10 

150 200 5 1.5 1000 2 100 200 
- 500 5 1.5 1000 2 100 200 
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TO 92 - 1 WATT PACKAGE: (continued) 

High-Cu rrent 

EUROPEAN VERSION 

ICBO 
DEVICE PIN OUT POLA BVCEO 

max(nA) 

BDC03 ECB N 20 100 

BDC04 ECB p 20 100 

USVERSION 

OEVICE PIN OUT 

MPSW01 EBC N 30 100 

MPSW51 EBC p 30 100 

MPSW01A EBC N 40 100 

MPSW51A 

NOTES: 

EBC p 40 

IBI ----T 
A 

·' -- -I 
K 

__ J 
0--13·µ_: -1 ~ -- i-LG (. 

J i-: i 

100 

1. OIMENSIONS ·A- ANO -8- ARE OATUMS. 
2. -T- IS SEATING PLANE. 
3. POSITIONAL TOLERANCE FOR LEAOS: 

l"fl ii o. 1o10.004>® I TiA e I a c§J 
4. OIMENSIONING ANO TOLERANCING 

PER ANSI Y14.5, 1973. 

MILLIMETERS iNCHES 
DIM MIN MAX MIN lllAX 
A 737 7.87 0.290 0.310 
B 4.44 5.21 0.17• 0.205 
c 3.18 4.19 0.125 0.165 
D 0.46 0.61 0.018 0.024 
G 1.27 BSC 0.050 Bi>C 
J 2.54 BSC 0.100 8i)C 
K 12.70 I - 0.500 I -
N 2.03 I 2.92 o.oso 0.115 
R 3.43 I - 0.135 -
s 0.46 I 0.61 0.018 I 0.024 

CASE 29-03 

VCB 

25 

25 

30 

30 

40 

40 

HFE VCEsat FT 

mln max IC(mA) VCEM max (V) IC(mA) IB (mAł min MHz IC(mA) 

60 - 1000 1 0.5 1000 100 50 50 

60 - 1000 1 0.7 1000 100 50 50 

50 - 1000 1 0.5 1000 100 50 50 

50 - 1000 1 0.7 1000 100 50 50 

50 - 1000 1 0.5 1000 100 50 50 

50 - 1000 1 0.7 1000 100 50 50 
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Mic:ro··T Transistors 

Micro·T devlc:es combine high performance with extremely small physlcal slze. The devices shown In 
these ta1bles are avallable from stock; all other Motorola small·slgnal translstors may be obtalned In 
Micro·l' pack11ges on speclal order. 

GENEAiAL·PURPOSE AND SWITCHING TRANSISTORS 

For general-purpose applications and for deslgns requiring fast switching. Complete data sheets 
are available feir prime devlces; equivalent data sheets may be obtained when the same die is used in 
other 2N-·standard devices. For devices not listed, contact your nearest Motorola representative or 
distributor. Ceramic packages with a cold sealing process are also available on demand. 

~ Case 28 

~· 

NPN Types PNP Type 

Prime MMT2222 MMT3904 MMT2369 MMT2907 
DeviceB 

~· 

Design Pararneters 

BVcEO To 60 V To 40 V To 15 V To 60 V 
Operatinu hfi: Range 100 µA to 500 mA 100 µA to 100 mA 10 mA to 100 mA 100 µA to 500 mA 

fr (Typ1 300 MHz 20 mA 300 MHz 10mA 650 MHz 10mA 350 MHz 50 mA 

łon (Typ) 25 ns 40 ns 2.0 ns 30 ns 
150mA 10mA 10mA 150 mA 

łot1 (Typ) 250 ns 140 ns 15 ns 100 ns 

RF AMPLIFIER 

Standard RF devices in Micro·T packages are designed for applications where limited space is 
critical. This package is particularly attractiva from a pre·testing and cost point of view as the RF 
paramE1ters ca:n be 100% tested for high performance. For complete design data, consult the prime 
device data sheet. For other RF devlces not listed, contact your nearest Motorola sales representative 
of distrlbutor. Ceramic packages with a cold sealing process are also available on demand. 

NPN Type 

Prima Devlce MMT918 

Design Parameters 

BVceo 15 V 
Operating hFe Range 3.0mA 

fr (Typ) 600 MHz 4.0mA 
NF (Typ) 6.0 dB 1.0mA 
Gpe (Typ) 15 dB 200 MHz 
łon (Typ) 
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Multiple Device's 

Small-Signal Multiple Transistors 

The trend in electronic system is towards the use of integrated circuits-to 
reduce component cost and equipment cost, but IC's stili aren't all things to 
all people and for these circuit designs where IC's are not available, there is 
a noticeable swing towards the use of multiple devices. * 

Motorola is reaching to this expanding market requirement by making available 
a very large selection of Quad, Dual and Darlington Transistors for off-the-shelf 
delivery. The chips used in the Quad and Dual Transistors are those that have 
emerged as the most popular ones for either computer, communications or 
home electronics applications. But even beyond that, Motorola offers its entire 
vast repertoire of discrete Small-Signal Transistors for multiple device packag
ing. For special applications where the quick selecting list may not quite fit the 
design requirements, special c:onfigurations can be supplied with quick turn
around time and low premiums. 

• Multiple devices, as described here encompass two or mare bipolar transistor chips in a single 
package. 

KEY TABLE 

TYPE NO IO 

Alphanumer1clistmg 
typenumbe1s 

łdent1hca11on Code 
lstletter Palanty 
C- both types 1n 

mult1pledev1ce 
N- NPN 
P - PNP 
2nd Letter: Use 
A - General Purpose Ampl1f1er 
E - Low Noise Audio Ampllf1er 
F - Low Noise RF Ampl1f1er 
G - General Purpose Ampl1f1er 

andSwitch 

Po 
Watts 
OM ie 
Die VcE Amp 

Only Volts Max. 

IT 
hfE @ ie MH' 
Min. I Min. 

Cammonem1tter 
OC Current Ga1n. 

Unitsfartest current. 
A- ampere 
m- mA 
"-µA 

Currel'll Ga1n Bandw1dth 
Product 

hfE1 6.VeE 
mV 

hfE2 MaJt. 

Cob tan to ff 
pf "' °' 

Max. Mox Ma)(. 

Gp I NF @ dB dB 
Min. Max. j 

VcE te I 
(sat) @- • 
Volts I '• I Max. 

Gp - Power Garn 
NF- Noise figure 
f -Tut Frequency 

AUD -10·15k Hz 
FrequencyUnits: 

H - H1rtz 
K-kHz 

M·MHz 
G - GHz 

'c PACKAGE 

TO- I c.„ 
No. No. 

JE DEC Dutline 1 

Motorola Package 
Dut11ne 

VcE(sat) -- Co!lector·EmmerSaturauon 
le - Test Current Voltage 

CurrernU/llts 

" µA 
m -mA 
A -Amp 

H - Tuned RF!IF Ampl1f1er 
M- D11ferent1al Ampllfier Con11nuaus!DC)CallectarCurrent 

hfE1/hfE2 - Current G1in R1tie 

S - High Speed Switch 

Power 01ss1pa110n spec1łiedat 25°CSrngle 
d1eratmg 

Ref Pornt. A-Amb11mt temperature 
C-Case lemperature 

CASIE 607·04 
(Ceramic Fiat Package) 

MODevices 

.'.}.VBE - Differen1i1I BIH Voltave iVBE1 - VsE2I. 
Oiff1renti11Amplifien 
ton - tum-on time 
toff wrn-offt1me 

Rated max1mt1m Callectar Em1tter Valtage 
Subscnptletter1dent1fiesbasetermmation 
hstedbelawmorderofpreforence. 
SUBSCAIPT 
O VcF.D· open 

Dutput Capac1tance. common base Shawn w1thaut d1stmct1on 
Ccb-Callectar-BaseCapac1tance 
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Cre - Camman-Em1tter Roverse Transfer Capac1tance 

CASE 632 (T0-116) 
Ceramic Package 

MHQ Devices 

CASE 646 
Plastic Package 
MPQ Devices 



luad Transistors 

TYPE NO. 

MHQ2~!22 
MHQ2"69 

MHQ2484 

MHQ2U07 
MHQ3467 
MHQ3fi46 

MHQ4002A 

MHQ4014 

MHQ6002 

MPQ2221 

MP02222 
MP02:<69 
MPQ2483 
MPQ2484 
MPQ2006 
MPQ2907 

MPQ3467 
MPQ3!i46 
MPQ3~125 

MPQ3725A 
MPQ3762 

MPQ3"J99 
MPQ3904 
MPQ3H06 

MPQ6001 
MPQ6002 

MPQ6H42 

MPQ7043 

MPQ7053 

MPQ7093 

MQ22"19A 

MQ2905A 

MQ3725 
MQ3762 

MQ6002 

2N5146 

ID 

NG 
NS 

NA 

PG 
PS 
PS 

NS 

NS 

CA 

NA 

NA 
NS 
NA 
NA 
PA 
PA 

PS 
PA 
NS 
NS 
PS 

PA 
NG 
PG 

CG 
CG 

CA 

NA 

CA 

PA 

NA 

PG 

NS 
PS 

CG 

PA 

Po 
Watts 
One 
Die 

Only 

O 65 A 
0.5 A 

0.6A 

O 65A 
0.9A 
O.SA 

O 75A 

0.75A 

D.65 A 

0.65A 

0.65 A 

A 
A 

O.SA 
0.625 
0.625 
0.65A 
0.65A 

0.75A 
0.5A 
1.0A 
1.0A 

0.75 A 

A 0.625 
0.50A 
0.50A 

0.65A 
0.65A 

0.75A 

0.75A 

0.75A 

0.75 A 

0.4 A 

0.4A 

0.40A 
0.40A 

0.40A 

0.4A 

VCE 
Volts 

400 
150 

400 

400 
400 
120 

450 

450 

300 

400 

400 
150 
400 
400 
400 
400 

400 
120 
400 
500 
400 

600 
400 
400 

300 
300 

400 

2500 

2500 

2500 

300 

600 

400 
400 

300 

400 

----

ie tr Cob 
hFE ie MHz oF 

Amp Min Min Max 
Max Typ" Typ• 

0.5 100 150m 200 8.0 
0.5 40 10m 450 4.0 

0.05 300 1.0m 50 

0.6 100 150m 200 a.o 
1.0 20 500m 125 25 
0.2 30 10m 600 6.0 

1.5 30 500m 200 10 

1.5 35 500m 200 10 

0.5 100 150m 200 a.o 
0.5 40 150m 200 a.o 
0.5 100 150m 200 a.o 
0.5 40 10m 450 4.0 

0.05 150 1.0m 50 
0.05 300 1.0m 50 

0.6 40 150m 200 a.o 
0.6 100 150m 200 a.o 
1.0 20 500m 125 25 
0.2 30 10m 600 6.0 
1.0 25 500m 250 10 
1.0 30 500m 200 10 
1.5 35 150m 150 15 

0.05 300 0.1 m 60 4.0 
0.2 75 10m 250 4.0 
0.2 75 10m 200 4.5 

0.5 40 150m 200 a.o 
0.5 100 150m 200 8.0 

0.5 70 10m 300 4.5 

0.5 25 1.0m 50 5.0 

0.5 25 1.0m 50 5.0 

0.5 35 10m 50 5.0 

0.5 100 150m 200 8.0 

0.6 100 150m 300 a.o 
1.0 50 100m 200 10 
1.5 20 1.0A 150 20 

0.5 100 150m 200 a.o 
1.5 20 1.0A 150 20 

Some colt1mns show 2 diffsrormt types of data indicated by either bold or italic typefaces. See key and headings. 
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hFE1 VBE Gp NF f 
-- mV dB dB 

hFE2 Max Min Max 
---- ---- ---
ton toff VeE Je 
ns ns (saQ - &le PAO'°'GE 

Max Max Volts Is TO Case 
Typ• Typ" Max No. No. 

25· 250" 4 10 150m 116 632 
9.o· 15" 25 10 10m 116 632 

2· AUD 116 632 

30· 100· 4 10 150m 116 632 
40 90 5 10 500m 116 632 
15• 25· 25 10 10m 116 632 

40 75 52 10 500m 116 632 

35 60 52 10 500m 116 632 

30· 225· 4 10 150m 116 632 

25· 250" 4 10 150m 646 

25· 250" 4 10 150m 646 
9.o· 15" 25 10 10m 646 

3• AUD 646 
2" AUD 646 

30" 100· 4 10 150m 646 
30" 100· 4 10 150m 646 

40 90 0.5 10 500m 646 
15• 25· 25 10 10m 646 
35 60 45 10 500m 646 
3.5 60 45 500m 646 
50 120 55 10 500m 646 

2· AUD 646 
37" 136" 0.2 10 10m 646 
43• 755· 25 10 10m 646 

30· 225· 0.4 10 150m 646 
30· 225· 0.4 10 150m 646 

45 150 0.15 10 0.5m 646 

0.5 10 20m 646 

0.7 10 20m 646 

0.5 10 20m 646 

0.3 10 150m 607 

42 130 4 10 150m 607 

45 75 26 10 100m 607 
40 110 1.0 10 1.0A 607 

60 350 0.4 10 150m 607 

40 110 1.0 10 1.0A 607 



Dual Transistors 
hFE1 VsE G,> NF t 
---- mV dB dB 

hFE2 Max Min Max 
Po ---- ----- ----- ----

Watts tr Cob fon I off VCE te 
TYPE NO. IO One ~5fs 

ie hFE ie MHz oF ns ns (sat) - &te PACKAGE 
Die Amp Min Min Max Max Max Vofts Is TO Case 

Only Max Typ" Typ• Typ• Typ• Max No. No. 

BFX11 PM 0.4A 45 o o.os 80 50m 1JO 8.0 0.8 s.o 0.25 20 50m 78 654 
BFX1S NM O.SA 400 0.5 60 100u 50 1S 0.9 5.0 1.D 10 1.0m 78 654 
8FXJ6 PM 0.4A 600 0.05 100 10u 40 6.D 0.9 J.D D.25 2D 1Dm 78 654 
BFY81 NM 0.4A 450 O.DJ 100 100u 60 6.D 0.8 10 D.J5 10 1.0m 78 654 

MD918 NF D.55A 150 0.05 50 3.0m BOO 1.7 B.D BOM 78 B54 
MD918A NM 0.5SA 150 0.05 50 3.0m BOD 1.7 0.9 5.0 B.D BDM 78 BS4 

MD918AF NM O.J5A 15 o O.OS SD 3.0m BDD 1.7 D.9 5.D B.D BDM 89 B10A 
MD2219A NG 0.575 A JOO 0.5 100 150m 200 8.0 45 310 0.3 10 150m 78 B54 

MD2219F NG D.J5D A JDO 0.5 100 150m 200 8.0 60 350 0.4 10 150m 89 B10A 
MD2JB9 NS D.55 A lSO D.5 40 10m 500 4.D 15 20 25 10 10m 78 B54 

MD2JB9AF NM D.J5A 1SO 0.5 40 10m 500 4.0 D.9 5.0 25 10 10m 89 B1DA 
MD2905A PG O.S7S A BOO 0.B 100 150m 2DD 8.D 45 130 0.4 10 150m 78 B54 
MD29D5AF PG O.J5 A BDO D.B 100 150m 200 8.D 45 130 0.4 10 150m 89 B10A 

MDJ2S1A PM D.S75 A 400 0.20 100 1.0m 250 B.D 0.9 5.0 25 10 10m 78 B54 

MDJ72S NS 0.BDA 400 1.D 50 100m 200 10 45 75 26 10 100m 78 B54 

MDJ7B2 PS D.60A 400 1.5 20 1.DA 150 20 40 110 1.0 10 1.0A 78 B54 

MD500D PH O.JA 150 D.05 20 3.0m BOD 1.7 15 2DOM 78 B54 

MDBODJ CA 0.575 A JQO o.s 70 150m 200 8.0 0.4 10 150m 78 B54 I 

MD7DDO NA 0.57S A JOO 0.5 70 150m 200 8.D 0.4 10 150m 78 B54 
MD7001 PA O.BA JOO 0.B 70 150m 200 8.D 0.4 10 150m 78 B54 

MD70D2 NA 0.575 A 400 O.DJ 40 100 u 200 B.0 35 10 10m 78 B54 
MD7002A NM D.575 A 400 O.OJ 40 100 u 200 B.0 D.75 25 35 10 10m 78 B54 

MD700J PA 0.55A 400 0.05 50 1Dm 200 B.0 J5 10 1.0m 78 B54 

MD7021 CG D.55A 400 D.05 50 10m 200 B.D 28' 12· 35 10 10m 78 B54 

MDBOOJ NM D.575A 400 O.DJ 100 1.0m 2BO' 2.B' 15 78 B54 
2N20BD NM 0.5A BOO D.5 JO 100u BO 15 D.9 5.D 8.0 1000H 78 B54 

2N20BOA NM 0.5A B00 0.5 JD 100 u BO 15 D.9 J.D 0.6 10 50m 78 B54 
2N222J NM 0.5A BDO 0.5 25 100 u 50 15 0.8 15 1.2 10 50m 78 B54 

2N222JA NM D.5 A BDO D.5 25 100u 50 15 D.9 5.0 1.2 10 50m 78 B54 

2N245JA NM 0.5A 500 0.05 BD 10u BO 8.0 0.9 J.O 4.0 1DOOH 78 B54 

2N2B42 NM O.JA 450 O.OJ 100 10u 80 8.D 0.9 5.D 4.0 AUD 78 B54 

2N2B52A NM O.JA BDO D.5 50 1.0m BD 15 D.9 J.O 8.0 10DDH 78 B54 

2N29DJA NM O.BC JOO 0.05 125 1.0m BD 8.D D.9 5.D 7.D 1DDO H 78 B54 
2N291 J NE D.J A 45 o O.DJ BD 10 u BD B.D 4.0 AUD 78 B54 
2N2914 NE D.J A 45 o O.OJ 1SQ 10 u BD B.0 J.D AUD 78 B54 
2N2915 NM D.J A 4SO O.DJ BD 10u BD B.D 0.9 5.0 4.D AUD 78 B54 
2N291B NM 0.J A 450 O.DJ 150 10 u BD B.D 0.9 5.0 J.D AUD 78 B54 

2N2917 NM O.JA 450 O.DJ BD 10 u BO B.D D.8 10 4.0 AUD 78 B54 
2N2918 NM O.JA 45 o O.OJ 150 10 u BD B.0 0.8 10 J.O AUD 78 B54 
2N2919 NM O.JA BD o O.OJ BO 10 u BD B.D D.9 S.D 4.D AUD 78 B54 
2N2920 NM O.JA BDD O.OJ 150 10 u BD B.0 D.9 5.0 J.D AUD 78 B54 

2NJD45 NE D.25 A 45 o O.DJ 100 10 u JD 8.0 5.D AUD 89 B10A 

2NJ72B PE D.4A 45 o O.J 1 J5 1.0m 2DD 8.D 0.9 s.o 4.D 1000H 78 B54 
2NJBDB PE D.5A BDO D.05 150 Q.1 m 100 4.D 7.D 100H 78 B54 
2NJBD7 PE D.5 A BDO 0.05 JOD 0.1 m 100 4.0 4.0 100H 78 B54 
2NJ810 PM O.SA BDO 0.05 150 0.1 m 100 4.0 0.9 J.O 7.D 100H 78 B54 

2N3811 PM O.SA BD o D.05 JOD 0.1 m 100 4.D D.9 J.O 4.D 10DH 78 B54 
2N3811A PM D.5A BOO D.05 JOD 0.1 m 100 4.D 0.95 1.5 1.5 100 H 78 B54 

2NJ817 PM D.25A BOD D.05 JDO 0.1 m 100 4.0 D.9 J.D 4.D 100 H 89 B10A 

2N401B PM 0.4A BOO O.J 1 JS 1.0m 2DD 8.D 0.9 2.5 4.0 1000 H 78 B54 
2N48S4 CE O.JA 400 0.B 1DD 150m 2DD 8.0 60 350 8.D 10DD H 78 B54 

2N49J7 PM O.BA 400 o.os 50 1.0m JDD 5.0 D.9 J.D 4.D AUD 78 B54 

2NS794 NG 0.5A 400 0.B 1DD 150m 200 8.D 45 310 0.3 10 150m 78 B54 

2N579B PG D.5A BOO D.B 1DD 15Dm 200 8.D 47 140 0.4 10 150m 78 B54 

2NB5D2 NS O.BA 400 1.0 50 100m 250 10 35 60 0.3 10 100m 78 B54 

Some columns show 2 different types of data indicated by either bold or italic typefaces See key and headings. 
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=ield-EffE~ct Transistors (FET' s) 

1otorola offers a line of Field-Effect Transistors that encompasses the !atest 
~chnologies and covers the full range of FET applications, included a wide va
ety ot junction FET's, MOS FET's and TMOS in packages option from low cost 
fastic to metal can. 

low to use these selection tables: 

"he selector guides on the following pages are designed to emphasize the 
>referred FET devices. 

Junction 1=ET' s-P Channel 

T0-92 

YFS (mmhos) IDSS (mA) 

PREFERRED 
Pl N OUT 

V(BR)GSS at 15V 

TYPE (V) Min 
Min Max Min Max 

2N5460 DSG 40 1.0 4.0 1.0 5.0 
2N5461 DSG 40 1.5 5.0 2.0 9.0 
2N5462 DSG 40 2.0 6.0 4.0 16.0 
2N5463 DSG 60 1.0 4.0 1.0 5.0 
2N5464 DSG 60 1.5 5.0 2.0 9.0 
2N5465 DSG 60 2.0 6.0 4.0 16.0 

MPF970 DSG 30 100· 15.0 60.0 
MPF971 DSG 30 250· 2.0 30.0 

Rds (on) at VGS = O I ID = Ol 1 KHz 

METAL CAN 

VGS (off) at ID 

(V) 

Min Max 

0.75 6.0 1µA 
1.0 7.5 1µA 
1.8 9.0 1µA 

0.75 6.0 1µA 
1.0 7.5 1µA 
1.8 9.0 1µA 

5.0 12.0 10nA 
1.0 - 10nA 

PREFERRED 
PACK. 

V (BR) GSS Rds (on) Ciss Crss IDSS(mA) VGS (off) (V) at ID YFS (mmhos) 
TYPE (V) (ohms) (pF) (pF) 

Max Max Max Min Max Min Max Min Max 

2N5265 T07:2 60 - 7 2 0.5 1.0 - 3.0 1µA 0.9 2. 7 
2N5266 T07:2 60 - 7 2 0.8 1.6 - 3.0 1µA 1.0 3.0 
2N5267 T07:2 60 - 7 2 1.5 3.0 - 6.0 1µA 1.5 3.5 
2N5268 T07:2 60 - 7 2 2.5 5.0 - 6.0 1µA 2.0 4.0 
2N5269 T07:2 60 - 7 2 4.0 8.0 - 8.0 1µA 2.2 4.5 
2N5270 T07:2 60 - 7 2 7.0 14.0 - 8.0 1µA 2.5 5.0 
2N5471 T072 40 - 5 1 0.02 0.06 0.5 3.0 2µA 60 180 
2N5472 T072 40 - 5 1 0.05 0.12 0.7 3.5 5µA 90 ·225 

2N5473 T072 40 - 5 1 0.16 0.25 0.9 4.3 10µA • 120 ·300 
2N5474 T072 40 - 5 1 0.2 0.50 1.2 6.0 20µA • 150 ·400 

2N5475 T072 40 - 5 1 0.4 1.0 1.5 7.5 40µA ·200 ·500 
2N5476 T072 40 - 5 1 0.8 2.0 2.0 8.0 80µA ·260 •550 

2N3993 T072 25 150 16 4.5 1.0 - 4.0 9.5 1µA 6 12 
2N3994 T072 25 300 16 5 2 - 1.0 5.5 1µA 4 40 

Micromhos 
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Junction FET's-N Channel 

T0-92 

YFS (mmhos) IDSS(mA) VGS (off) at ID 

PREFERRED 
PIN OUT 

V(BR)GSS at 15V (V) 

TYPE (V) Min 
Min Max Min Max Min Max (mA) 

BC264A GSD 30 2.5 - 2.0 4.5 0.5 8.0 1.0 

BC264B GSD 30 3.0 - 3.5 6.5 0.5 8.0 1.5 

BC264C GSD 30 3.5 - 5.0 8.0 0.5 8.0 2.5 

BC264D GSD 30 4.0 - 7.0 12.0 0.5 8.0 3.5 

BF244A/245A SGD/GSD 30 3.0 6.5 2.0 6.5 0.4 2.2 0.2 

BF244B/2458 SGD/GSD 30 3.0 6.5 6.0 15.0 1.6 3.8 0.2 

BF244C/245C SGD/GSD 30 3.0 6.5 12.0 25.0 3.2 7.5 0.2 

BF256A GSD 30 4.5 - 3.0 7.0 0.5 7.5 0.2 

BF256B GSD 30 4.5 - 6.0 13.0 0.5 7.5 0.2 

BF256C GSD 30 4.5 - 11.0 18.0 0.5 7.5 0.2 

BF246A/247A SGD/DSG 25 8.0 - 30.0 80.0 1.5 4.0 0.2 

BF2468/2478 SGD/DSG 25 8.0 - 60.0 140.0 3.0 7.0 0.2 

BF246C/247C SGD/DSG 25 8.0 - 110.0 250.0 5.5 12.0 0.2 

2N5457 DSG 25 1.0 5.0 1.0 5.0 0.5 6.0 10mA 

2N5458 DSG 25 1.5 5.5 2.0 9.0 1.0 7.0 10mA 

2N5459 DSG 25 2.0 6.0 4.0 16.0 2.0 8.0 10mA 

2N5484 DSG 25 3.0 6.0 1.0 5.0 0.3 3.0 10mA I 
2N5485 DSG 25 3.5 7.0 4.0 10.0 0.4 4.0 10mA 

2N5486 DSG 25 4.0 8.0 8.0 20.0 2.0 6.0 10mA 

J308 DSG 25 8.0 20.0 8.0 20.0 1.0 6.5 1mA 

J309 DSG 25 10.0 20.0 12.0 30.0 1.0 4.0 1mA 

J310 DSG 25 8.0 18.0 24.0 60.0 2.0 6.5 1mA 

METAL CAN T018 T052 T072 

PREFERRED 
PACK. 

V (BR) GSS Rds (on) Ciss Crss IDSS(mA) VGS (off) (V) at ID YFS (mmhos) 

TYPE (V) (ohms) (pF) (pF) 
Min Max Max Max Min Max Min Max (mA) Min Max 

2N4091 T018 40 30 16.0 5.0 30.0 - 5.0 10.0 1mA - -
2N4092 T018 40 50 16.0 5.0 15.0 - 2.0 7.0 1mA - -

2N4093 T018 40 80 16.0 5.0 a.o - 1.0 5.0 1mA - -

2N4391 T018 40 30 14.0 3.5 50.0 150 4.0 10.0 1mA - -
2N4392 T018 40 60 14.0 3.5 25.0 75 2.0 5.0 1mA - -

2N4393 T018 40 100 14.0 3.5 5.0 30 0.5 3.0 1mA - -

U308 T052 25 - - ·2.5 12.0 60 1.0 6.0 1mA X10 X20 

U309 T052 25 - - • 2.5 12.0 30 1.0 4.0 1mA X10 X20 

U310 T052 25 - - ·2.5 24.0 60 2.5 6.0 1mA X10 X18 

2N4220 T072 30 - 6.0 2.0 0.5 3.0 - 4.0 0.1mA 1.0 4.0 

2N4221 T072 30 - 6.0 2.0 2.0 6.0 - 6.0 0.1mA 2.0 5.0 

2N4222 T072 30 - 6.0 2.0 5.0 15 - 8.0 0.1mA 2.5 6.0 

2N4416 T072 30 - 4.0 0.8 5.0 15 - 6.0 1mA 4.5 7.5 

X Common Gate Forward Transconductancet 

CGD Gate Drain Capacitance 
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VI OS FET'' s NI Channel 

)INGLE GATE 

PREl'ERREO 
TYPE 

3N169 
3N170 

3N771 

3N128 

Rds (ohnms) 

MOC~ 

ENH 
ENH 

ENH 

OEP 

µmhos 

DUAL GATE 

PREFERREO 
l\llODE 

TYPE 

MFE521 ENH 

3N201 OEP 
3N202 OEP 

3N203 DEP 
3N211 OEP 
3N212 DEP 
3N213 OEP 

BF900 DEP 
BF961 OEP 

YFS (mmhos) 
PACK 

Min Max 

T072 ·200 

T072 ·200 
T072 ·200 

T072 „5 „12 

YFS (mmhos) 
PACK 

Min Max 

T072 10 20 
T072 8 20 
T072 8 20 
T072 7 15 
T072 17 40 
T072 17 40 
T072 15 35 
T050 14 -
T050 14 -

MOS FET''s P Channel 

SINGLE GATE 

PRF.FERRED 
MODE 

TYPE 

YFS (mmhos) 
PACK 

Min Max 

:!N155 ENH T072 1.0 4.0 

:lN156 ENH T072 1.0 4.0 
:lN157 ENH T072 1.0 4.0 

:lN158 ENH T072 1.0 4.0 
MFE823 ENH T018 1.0 -

TEST GC 
CRSS NF (dB) 

V(BR)GSS 

FREQUENCY Gps (dB) 
(pF) Max Max 

(V) 

MHz Min Min 

- - 1.3 - 35 

- - 1.3 - 35 
- - 1.3 - 35 

200 13.5 0.28 5.0 50 

TEST GC 
CRSS NF (dB) 

V (BR) GSS 
FREQUENCY Gps (dB) 

(pF) Max Max 
(V) 

MHz Min Min 

200 21 0.02 3.5 10/12 

200 15 0.03 4.5 6 

200 15 0.03 - 6 

200 15 0.03 6 6 

200 24 0.05 3.5 6 
200 29 0.05 3.5 6 
200 27 0.05 3.5 6 
200 20 0.025 2 6 
200 22 0.025 2 6 

Rds (on) IGSS CRSS CISS V (BR) GSS 
(ohms) (pA) (pF) (pF) (V) 

Max Max Max Max Min 

500 10 1.3 3 50 
500 10 1.3 3 50 

- 10 1.3 3 50 

- 10 1.3 3 50 

- 1 1.5 6 25 
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INTRODUCING ... 

. . . Motorola Small-Signal TMOS FET's 
N Channel 

These TMOS FET's are designed for high-voltage (200 V) or high-current (2 A) applications such as lim 
drivers, relay drivers, CMOS lo~iic, microprocessor or TTL to high-voltage or high-current interface. 

PACKAGE 
PREFERRED BVDSS ID (A) Rds (on) 

at ID 
VGS (th) (V) 

TYPE (V) Min Max Max Min Max 

T039 MFE990 90 2 4 2A 1.0 3.5 

T039 MFE960 60 2 3.5 2A 1.0 3.5 

T039 MFE930 35 2 3 2A 1.0 3.5 

T018 MFE9200 200 .4 6.4 250 1.0 4.0 

"T092 BS107 200 .250 14 200 1.0 3.0 

"T092 BS107A 200 .250 6.4 250 1.0 3.0 

"T092 BS170 60 .5 5 200 0.8 3.0 

"T092 1W MPF990 90 2 2 1A 1.0 3.5 

"T092 1W MPF960 60 2 1.7 1A 1.0 3.5 

"T0921W MPF930 35 2 1.4 1A 1.0 3.5 

• To be introduced 



·RF.Translalorsanit·Modules 

Motorola's RF product range includes power transistors 
for operation from :2 MHz to 2 GHz, microwave power 
transistors thai include 2.0 GHz CW devices with power 
outputs to 16 W andl pulsed output to 325 W, small-signal 
transistors with fy values t1J 6 GHz, linear hybrid amplifier 
modules for CA TV and general-purpose applications, and 
hybrid power amplifier modules for VHF and UHF FM 
communications equipmenit. 
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Low-Voltage RIF Power Transistors and Modules 
The transistors listed in those tabl es are specified for operation in RF Power amplifiers and are listed by 
specific application at a given test frequency. Arrangement within each application gro up is in the order 
of increasing output power. Modulation type is given in each application heading. All devices are NPN 
polarity except where otherwise noted. 

Pin Pout GpE Vcc 
lnput Power Output Power Power Gain Supply Voltage 

DeviceType Watts Watts dB Min Volts Package 

'1.5-30 MHz HF/SSB TRANSISTORS 
Designed for broadband operation, these devices feature emitter bal last 
resistors and guaranteed lntermodulation Distortion at rated power output. 
The higher power devices are tested for ruggedness at 30:1 loaded VSWR. 
Applications include mobile, marine, fixed station, and amateur HF/SSB 
•~quipment. 

MRF476 0.1 3.0 PEP 15 12.5 T0-220 

2N6367 0.:16 9.0 PEP 14 12.5 211-07 

MRF475 1.2 12 PEP 10 13.6 T0-220 

MRF432*t 0.125 12.5 PEP 20 12.5 211-07 

MRF433* 0.125 12.5 PEP 20 12.5 211-07 

MRF479 1.5 15 PEP 10 12.5 T0-220 

MRF406 1.25 20 PEP 12 12.5 211-07 

MRF477 1.25 40 PEP 15 12.5 T0-220 

MRF460 2.5 40 PEP 12 12.5 211-11 

MRF412 3.5 70 PEP 13 13.6 211-11 

MRF412A 3.5 70 PEP 13 13.6 145A-10 

MRF421 10 100 PEP 10 12.5 211-08 

*PNP/NPN Complements for Complementary Symmetry Amplifier, See EB-32. 

tPNP 

'14-30 MHz, CB/AMATEUR TRANSISTORS 
These HF, emitter-ballasted transistors are designed for 
1~conomical, high-volume use in CW, AM and SSB 
operation. 

MRF8003 0.05 0.5 10 12.5 T0-39 

MRF476 0.110 3.0 15 12.5 T0-220 

MRF8004 0.<15 3.5 10 12.5 T0-39 

MRF475 0.40 4.0 10 13.6 T0-220 

MRF449 1.9 30 12 13.6 211-07 

MRF449A 1.9 30 12 13.6 145A-09 

MRF450 4.0 50 11 13.6 211-09 

MRF450A 4.0 50 11 13.6 145A-09 

MRF453 3.0 60 13 12.5 211-11 

MRF453A 3.0 60 13 12.5 145A-10 

MRF455 3.0 60 13 12.5 211-07 

MRF455A 3.0 60 13 12.5 145A-09 

MRF458 5.0 80 12 12.5 211-11 

MRF458A 5.0 80 12 12.5 145A-10 

MRF454 5.0 80 12 12.5 211-11 

MRF454A 5.0 80 12 12.5 145A-10 
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LOW-VOLT.AGE RF POWER TRANSISTORS AND MODULES (contlnued) 

MRF402 

2N5847 

2N5848 

2N5849 

MRF497' 

MRF492 

MRF4921 

'* 

!I, 

P;n Pout GpE vcc 
lnput Power Output Power Power Gain Supply Voltage 

Watts Watts dB Min 

27-50 MHz, LOW-BAND FM TRANSISTORS 
For use in the FM "Low-Band," for 
longer-distance Mobile communications. 

0.1 1.0 10 

0.8 8.0 10 

3.22 20 8.0 

7.14 40 7.5 

4.0 40 10 

5.6 70 11 

5.6 70 11 

Volts 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

12.5 

**Use MRF479 for T0-220 Driver 

MRF229' 

MRF230 

MRF231 

MRF232 

MRF233 

MRF234 

66-88 MHz, MIDBAND FM TRANSISTORS 
Power output chains up to 25 watts output are obtainable 
in the international VHF FM "Mid-Band" for which these 
transistors are optimized. 

0.15 1.5 10 12.5 

0.15 1.5 10 12.5 

0.15 3.5 10 12.5 

0.95 7.5 9.0 12.5 

1.5 15 10 12.5 

2.8 25 9.5 12.5 

Package 

T0-39 

145A-09 

145A-09 

145A-10 

T0-220 

211-11 

145A-10 

----
T0-39 

T0-39 

145A-09 

145A-09 

145A-09 

145A-09 

156-162 MHz, VHF MARINE RADIO FM TRANSISTORS/MODULES 
An option is provided between discrete 2-stage transistor lineups to 40 watts, or a 
power hybrid module, for VHF Marine use. 

MRF239 

MRF237* ~ 
MRF238 

0.25 4.0 12 12.5 T0-39 

3.75 30 9.0 13.6 145A-09 

3.0 30 10 13.6 145A-09 

5.0 40 9.0 13.6 145A-09 

0.3 30 20 12.5 301A-03 

MRF240 

MHW61.3 

*Grounded Emitter T0-39 Package. See EB-29 
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LOW-VOL TAGE RF POWER TRANSISTORS AND MODULES (continued) 

Pin Pout Gpe Vcc 
lnput Power Output Power Power Gain Supply Voltage 

DeviceType Watts Watts dB Min Volts 

'136-174 MHz, HIGH-BAND/VHF FM TRANSISTORS 
The "workhorse" VHF FM High-Band is served by Motorola 
with the broadest range of devices and package combinations 
in the industry. 

MRF604 0.1 1.0 10 12.5 

2N4427 0.1 1.0 10 12 

MRF607 0.12 1.75 11.5 12.5 

2N6255 0.5 3.0 7.8 12.5 

2N5589 0.44 3.0 8.2 13.6 

MRF237* 0.25 4.0 12 12.5 

2N6080 0.2'.5 4.0 12 12.5 

MRF260 0.!5 5.0 10 12.5 

2N5590 3.0 10 5.2 13.6 

MRF261 3.0 10 5.2 12.5 

MRF212 1.2.5 10 9.0 12.5 

2N6081 3.!5 15 6.3 12.5 

MRF221 3.!5 15 6.3 12.5 

MRF262 3.!5 15 6.3 12.5 

MRF215** 3.0 20 8.2 12.5 

2N5591 9.0 25 4.4 13.6 

2N6082 6.0 25 6.2 12.5 

MRF222 6.0 25 6.2 12.5 

2N6083 8.11 30 5.7 12.5 

MRF223 8.11 30 5.7 12.5 

MRF264 9.11 30 5.2 12.5 

MRF239 3.0 30 10 13.6 

2N6084 14.3 40 4.5 12.5 

MRF224 14.3 40 4.5 12.5 

MRF216** 8.f; 40 6.7 12.5 

MRF240 5.0 40 9.0 13.6 

MRF250 18.0 50 4.4 12.5 

MRF250A 18.0 50 4.4 12.5 

MRF247** 15 75 7.0 12.5 

MRF245** 18.:2 80 6.4 12.5 

•Grounded Emitter T0-39 Package, See EB-29 
**Controlled "Q" Transistor. 
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Package 

T0-46 

T0-39 

T0-39 

T0-39 

144B-05 

T0-39 

145A-09 

T0-220 

145A-09 

T0-220 

145A-09 

145A-09 

211-07 

T0-220 

316-01 

145A-09 

145A-09 

211-07 

145A-09 

211-07 

T0-220 

145A-09 

145A-09 

211-07 

316-01 

145A-09 

211-11 

145A-10 

316-01 

316-01 



LOW-VOL1rAGE RF POWER TRANSISTORS AND MODULES (contlnued) 

OeviceTv1 

Pin Pout f Gp Voc 
nput Power Output Power Frequency Power Gain Supply Voltage 

Watts Watts MHz dB Min Volts Package I 
146-174 MHz, HIGH-BAND/VHF FM MODULES 
Hybrid Power Amplifier Modules offer guaranteed subsystem performance, reduced 
production testing and simplified field maintenance. Thin-film hybrid construction 
insures consistent performance and reliability. 

MHW252 0.3 25 144-148 19.2 13.6 301A-03 

MHW612 0.2 20 146-174 20 12.5 301A-03 

MHW612. 0.2 20 146-174 20 12.5 297-03 

MHW613 0.3 30 150-174 20 12.5 301A-03 

MHW613 0.3 30 150-174 20 12.5 297-03 

Pin Pout GpE Vcc 
lnput Power Output Power Power Gaio Supply Voltage 

OeviceT yp e Watts Watts dB Min Volts Package 

225 MHz. AMATEUR FM TRANSISTORS 
Specifically designed and characterized for the 
225-MHz band, these devices eliminate the guesswork 
required when adapting 175 MHz characterized 
devices to this application. 

MRF207 0.15 1.0 8.2 12.5 T0-39 

MRF22Ei 0.18 1.5 9.0 12.5 T0-39 

MRF227 0.13 3.0 13.5 12.5 T0-39 

MRF208 0.1 10 10 12.5 145A-09 

MRF22Ei 1.6 13 9.0 12.5 145A-09 

MRF20~1 9.1 25 4.4 12.5 145A-09 

*Grounded Emitter T0-39 Package. See EB-29. 
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LOW-VOL TAGE RF POWER TRANSISTORS AND MODULES (continued) 

Pin Pout GpE vcc 
lnput Power Output Power Power Gain Supply Voltage 

Device Type Watts Watts dB Min Volts Package 
-~ 

·io7-512 MHz, UHF FM TRANSISTORS 
Higher power output devices in this UHF power transistor series feature 
Controlled O (CO) internally input-matched construction, are designed for 
broadband operation, and have guaranteed ruggedness under output mismatch 
and RF overdrive conditions. Automatically program med wirebonding of CO 
transistors assures consistent, wideband input impedance. 

2N6256 0.10 0.5 7.0 12.5 249-05 

MRF626 0.05 0.5 10 12.5 305-01 
--~-

MRF627 0.05 0.5 10 12.5 305A-01 

MRF628 0.05 0.5 10 12.5 249-05 

MRF750 0.05 0.5 10 7.5 305A-01 

MRF515 0.12 0.75 8.0 12.5 T0-39 

MRF554t 0.0133 1.0 12 12.5 317-01 --~ 
2N3948 0.25 1.0 6.0 13.6 T0-39 ---· --
2N5644 0.20 1.0 7.0 12.5 145A-09 -----· 
MRF629* 0.32 2.0 8.0 12.5 T0-39 

2N5944 0.25 2.0 9.0 12 5 244-04 

MRF752 0.4 2.5 8.0 7.5 249-05 
·--~-

2N5945 0.64 4.0 8.0 12.5 244-04 

MRF660 2.0 7.0 5.4 12.5 T0-220 -
MRF754 2.0 8.0 6.0 7.5 249-05 

2N5946 25 10 6.0 12.5 244-04 

MRF641 ** 3.75 15 7.8 12.5 316-01 

MRF644** 5.EI 25 6.2 12.5 316-01 

MRF646** 13.3 40 4.8 12.5 316-01 

MRF648** 22 60 4.4 12.5 316-01 

MRF338 15 80 7.3 28 333-01 

*Grounded Emitter T0-39 Package. Case 79-02 ••cantrolłed "Q„ Transistor tTo be 1ntroduced 

Pin Pout f Gp Voc 
lnput Pow11r Output Power Frequency Power Gain Supply Voltage 

Device Type Watts Watts MHz dB Min Volts Package 

407-512 MHz, UHF FM MODULES 
UHF Modules reduce costs of assembly, testing, inventory and maintenance, 
while producing consistent performance free of the critical physical design 
problems associated with these frequencies. Like their VHF counterparts, 
their consistency and reliability Stern from the use of thin-film gold 
rnetallization, laser-trimmed nichrome resistors and MOS capacitors. 

MHW401-1- 0.047 1.5 400-440 15 7.5 301-01 

MHW401-2 0.047 1.5 440-470 15 7.5 301-01 

MHW401-3 0.047 1.5 470-512 15 7.5 301-01 

MHW709-1 0.10 7.5 400-440 18.8 12.5 700-03 

MHW709-2 0.10 7.5 440-470 18.8 12.5 700-03 

MHW709-3 0.10 7.5 470-512 18.8 12.5 700-03 

MHW710-1 0.15 13 400-440 19.4 12.5 700-03 

MHW710-2 0.15 13 440-470 19.4 12.5 700-03 

MHW710-3 0.15 13 470-512 19.4 12.5 700-03 

MHW720-1 0.15 20 400-440 21 12.5 700-03 

MHW720-2 0.15 20 440-470 21 12.5 700-03 
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LOW-VOLTAGE RF POWER TRANSISTORS AND MODULES {continued) 

OeWooT,„ J P;n Pout GpE Vcc 
lnput Power Output Power Power Gain Supply Voltage 

Watts Watts dB Min Volts Package 

806-870 MHz, UHF FM TRANSISTORS 
Designed specifically for the 800 MHz mobile radio band, types MRF840 
through 846 offer superior gain and ruggedness, using the unique CS-12 
package, which minimizes common-element impedance, and thus maximizes 
gain and stability. 

MRF559 0.080 0.50 8.0 12.5 317-01 

MRF816 0.075 0.75 10 12.5 249-05 

MRF838 0.22 1.0 6.5 12.5 305A-01 

MRF838A 0.22 1.0 6.5 12.5 305-01 

MRF817 0.59 2.5 6.2 13.6 244-04 

MRF870 1.0 3.0 5.0 12.5 305A-01 

MRF870A 1.0 3.0 5.0 12.5 305-01 

MRF840* 2.5 10 6.0 12.5 319-03 

MRF842* 5.0 20 6.0 12.5 319-03 

MRF844* 9.0 30 5.2 12.5 319-03 

MRF846* - 15 40 4.3 12.5 319-03 

"Commori Base 

P;n Po ut f Gp Voc 
lnput Power Output Power Frequency Power Gain Supply Voltage 

Device Type Watts Watts MHz dB Min Volts Package 

806-870 MHz, UHF FM MODULES 
The cost saving reproducability and packaging density advantages of broadband 
hybrid amplifier modules become very attractive in the 800 MHz mobile band. 
Bandwidth, stability and ruggedness are guaranteed together with the long 
established reliability of thin film hybrid construction. 

MHW80H r 0.25 7.5 806-870 14.8 12.5 297A-03 

MHW820 0.25 20 806-870 19.0 12.5 3018-01 
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High-Voltage RF Power Transistors 
The transistors listed in these ta bies are specified for operation in RF Power amplifiers and are listed by 
specific application at a giv1en test frequency. Arrangement within each application group is in the order 
of increasing output power. Modulation type is given in each application heading. All devices are NPN 
polarity except where otherwise noted. 

Pin Pout Gpe vcc 
lnput Power Output Power Power Gain Supply Voltage 

DeviceType Watts Watts dB Min Volts Package 

1.5-30 MHz HF/SSB TRANSISTORS 
These broadband devices offer guaranteed lntermodulation 
Clistortion and ruggedness in military and commercial HF/SS8 fixed, 
mobile and marine transmitters, operating from 28 or 50 volts. 

2N6370 0.62 10 PEP 12 28 211-07 

MRF485 1 .51 15 PEP 10 28 T0-220 

2N5070 1.2!5 25 PEP 13 28 T0-60 

MRF401 1.2!) 25 PEP 13 28 145A-09 

MRF426 0.113 25 PEP 22 28 211-07 

MRF426A 0.113 25 PEP 22 28 145A-09 

MRF427 0.40 25 PEP 18 50 211-11 

MRF427A 0.40 25 PEP 18 50 145A-10 

MRF486 1.2!i 40 PEP 15 28 T0-220 

MRF466 1.2!i 40 PEP 15 28 211-09 

MRF464 2.5:1 80 PEP 15 28 211-11 

MRF464A 2.5<! 80 PE.P 15 28 145A-10 

MRF422 15 150 PEP 10 28 211-08 

MRF428 7.5 150 PEP 13 50 211-08 

MRF428A 7.5 150 PEP 13 50 307-01 

MRF429 7.5 150 PEP 13 50 211-11 

30-200 MHz, VHF AM/FM TRANSISTORS 
Dusigned for Military Radio and Commercial Aircraft VHF 
bands, these 28-volt devices include the all-gold metalized 
MRF314/15/16/17 high-reliability series. 

2N3866 0.1 1.0 10 28 T0-39 

2N3553 0.25 2.5 10 28 T0-39 

2N5641 1.0 7.0 8.4 28 1448-05 

MRF340 04 8.0 13 27 T0-220 

2N5642 3.0 20 8.2 28 145A-09 

MRF342 1.9 24 11 27 T0-220 

MRF314 3.0 30 10 28 211-07 

MRF314A 3.0 30 10 28 145A-09 

2N5643 6.9 40 7.6 28 145A-09 

MRF315 5.7 45 9.0 28 211-07 

MRF315A 5.7 45 9.0 28 145A-09 

MRF344 15 60 6.0 27 T0-220 

MRF316** 8.0 80 10 28 316-01 

MRF317** 12.5 100 9.0 28 316-01 

*"Controlled "Q" Trans1stor 
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-łlGH-VOL TAGE: RF POWER TRANSISTORS (continued) 

Pin 
t Power lnpu 

VII 'atts 

Pout GpE 
Output Power Power Gain 

Watts dB Min 

225-400 MHz. UHF AM TRANSISTORS 

vcc 
Supply Voltage 

Volts Package 

Stringent requirements of the UHF Military band are met by MRF313, 321, 331, 
325, 326, 327, 328 and 2N6439 types, with all-gold metal systems, rugged-
ness, and "CO" programmed wirebond construction, to assure consistent 
input impedances. 

MRF525* 

~5160t 

2N3866 

MRF313 

MRF313A 

MRF5174 

MRF321 ** 

MRF331# 

MRF323** 

MRF5177 

MRF5177A 

MRF325** 

MRF326** 

MRF309*** 

2N6439 

MRF327** 

MRF328** 

o 
c 
.001 

l.16 

0.1 

o 
( 

l.03 

l.03 

.125 

>.62 

1.6 

2.0 

7.5 

7.5 

4.3 

8.0 

10 

10 

14.9 

20 

*Grounded Emitter T0-39, Case 79-02. 
"""Controlled "Q" Transistor. 

***420-450 MHz Amplifo~r. Sue EB-67. 

0.02 13 

1.0 8.0 

1.0 10 

1.0 15 

1.0 15 

2.0 12 

10 12 

10 8.0 

20 10 

30 6.0 

30 6.0 

30 8.5 

40 9.0 

50 7.0 

60 7.8 

80 7.3 

100 7.0 

#See EB-74. 
t PNP - Complement to 2N3866. 
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26 T0-39 

28 T0-39 

28 T0-39 

28 305A-01 

28 305-01 

28 244-04 

28 244-04 

28 244-04 

28 244-04 

28 215-02 

28 145A-09 

28 316-01 

28 316-01 

28 316-01 

28 316-01 

28 316-01 

28 739-01 



Microwave Power Transistors 
Motorola's line of silicon NPN microwave power transistors includes 2.0 GHz CW d.evices with power 
outputs to 16 W and pulsed power outputs to 325 W in the 960-1215 MHz avonics band. The products 
feature compatibility with industry standard types, all gold metallization systems, silicon-nitride 
passivation and guarantee'd ruggedness to withstand load impedance mismatch. 
New product development is a continuous investment by Motorola to better serve in microwave power 
transistors dema n ds; should yo ur application not be satisfied by the devices listed, plea se contact the 
loca I Motorola Sales Offic1~ or Distributor with your specific requirement. 

P;n Pout Gpe Vcc 
lnput Power Output Power Power Gain Supply Voltage 

Device Type Watts Watts dB Min Volts Package 

AVONICS PULSED POWER MICROWAVE TRANSISTORS 
These products are designed to operate in short pulse width, 1 O µs. low duty cycle, 
1 %, power amplifiers operating in the 960 to 1215 MHz band. The prime application 
is avionics equipment for distance measuring (DME). area navigation (TACAN) and 
interrogation (IFF). 

MRFlOOOMA* 0.02 0.20 10 18 332-01 
MRFlOOOMB* 0.02 0.20 10 18 332A-01 

MRF1002MA 0.20 2.0 10 35 332-01 
MRF1002MB 0.20 2.0 10 35 332A-01 

MRF1004MA 0.40 4.0 10 35 332-01 
MRF1004MB 0.40 4.0 10 35 332A-01 

MRF1008MA 0.80 8.0 10 50 332-01 
MRF1008MB 0.80 8.0 10 50 332A-01 

MRF1015MA 1.!i 15 10 50 332-01 
MRF1015MB 1.!i 15 10 50 332A-01 

MRF1035MA 3.!i 35 10 50 332-01 
MRF1035MB 3.!) 35 10 50 332A-01 

MRF1090MA 9.0 90 10 50 332-01 
MRF1090MB 9.0 90 10 50 332A-01 

MRF1150MA 25 150 7.8 50 332-01 
MRF1150MB 25 150 7.8 50 332A-01 

MRF1250M 63 250 6.0 50 336-02 
MRF1325M 81 325 6.0 50 336-02 
*Class A Common Em1tter 

1.7-2.3 GHz BROADBAND POWER MICROWAVE TRANSISTORS 
The MRF2000M Series of transistors have interna! input impedance matching 
networks which facilitate broadband circuit designs in the 1. 7 to 2.3 GHz tele-
communications band. The devices are designed for Class Band C common base 
amplifier applications. 

MRF2001 M 0.14 1.0 8.5 24 337-02 

MRF2003M 0.413 3.0 8.0 24 337-02 

MRF2005M 0.8~~ 5.0 7.5 24 337-02 

MRF2010M 2.0 10 7.0 24 337-02 

MRF2016M 3.6 16 6.5 24 337-02 

2 GHz MICROWAVE POWER TRANSISTORS 
The MRF2000 Series of NPN Silicon microwave power transistors are designed 
for common base service in amplifier or oscillator applications in the 1.0 to 
2 3 GHz frequency range. Construction techniques feature hermetic flange/pill 
packages and gold metallized, emitter ballasted die for long life and resistance to 
metal migration. 

MRF2001 0.13 1.0 9.0 28 328A-01 

MRF2001 B 0.1:1 1.0 9.0 28 328-01 

MRF2003 0.5 3.0 7.8 28 328A-01 

MRF2003B 0.5 3.0 7.8 28 328-01 

MRF2005 0.8 5.0 8.0 28 328A-01 

MRF2005B 0.8 5.0 8.0 28 328-01 

MRF2010 2.5 10 6.0 28 328A-01 

MRF2010B 2.5 10 6.0 28 328-01 
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Small-Signal RF Transistors 

Motorola small-signal and medium power RF transistors with gain-bandwidth 
products from 1 GHz to 6 GHz operate with currents from 0.25 mA to over 
1 OO mA. The following chart, combined with the tables of package options, 
enables the circuit designer to select the optimum device from Motorola's wide 
range of transistor/package combinations. 

Typical Gain-Bandwidth Product versus Collector Current 

0.1 1.0 2.5 5.0 10 15 20 30 50 75 100 

10 , COLLECTOR CURRENT-mA 

1 2N3866, 2N3866A, MM8000 
2 2N5160, MM4018, PNP 
3 2N3948,2N4427,MRF207 
4 2N5109, 2N5943, MM8001, MM8002 
5 2N5583, PNP 
6 2N5836,2N5837 
7 MRF511, MRF517, MRF525 
8 2N2857, 2N3839, 2N5179, MRF501, MRF502 
9 2N6304,2N6305, BFX89, BFY90 

10 2N4957,2N4958,2N4959, PNP 
11 MRF931 
12 2N6603, BFR90, MRF901, MRF904 
13 2N6604, BFR91, MRF911, MRF914 
14 BFR96, MRF961, MRF962, MRF965 
15 BFW92A 

16 MRF559 
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SMALL-SIGNAL RF TRANSISTORS (continued) 

UHF and Microwave Oiscillators 

The transistors listed below are for UHF and microwave oscillator applications as initial signal 
sources or as output stages of limited range transmitters. Devices are listed in order of increasing 
output power. 

Test Conditions Pout fT 

f Vcc mW MHz 
Device Type MHz Volts Min Typ Package 

2N5179 500 10 20 1800 T0·72 
2N2857 500 10 30 1800 T0-72 

2N3839 500 6.0 30 1800 T0·72 

MM8009 1680 20 200 1400 T0·39 
2N5108 1680 20 300 1400 T0-39 

MRF905 1680 20 500* 2200 T0-46 

2N3866 400 15 1000 1000 T0-39 

Low-Noise Transistors 

The low-noise devices listed are produced with carefully controlled rb' and fr to optimize device 
noise performance. Devices listed in the matrix are classified according to noise figure performance 
versus frequency. 

NF Frequency MHz 
dB 60 100 200 450 1000 2000 Polarity 

1.5 2N5829 2N5829 PNP 
2N5031 2N5031 MRF904 NPN 

2.0 2N4957 2N4957 2N5829 PNP 
2N5032 2N5032 2N5031 MRF904 MRF901 NPN 

2.5 2N4958 2N4958 2N4957 2N5829 PNP 
2N5032 2N5032 2N5032 2N5031 MRF901 NPN 

2N6603 NPN 

3.0 2N4959 2N4959 2N4958 2N4957 2N5829 PNP 
2N2857 2N2857 2N5032 2N5032 MRF901 2N6603 NPN 

2N6604 NPN 

3.5 2N4959 2N4959 2N4959 2N4958 2N4957 PNP 
2N5179 2N5179 2N2857 2N5032 2N5031 MRF901 NPN 

4.0 2N4959 2N4959 2N4959 2N4959 2N4958 PNP 
2N5179 2N5179 2N5179 2N2857 2N5031 2N6604 NPN 

4.5 2N4959 2N4959 2N4959 2N4959 2N4959 PNP 
2N5179 2N5179 2N5179 2N2857 2N5032 NPN 
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SMALL-SIC-iNAL IRF TRANSISTORS (continued) 

High-Speed Switches 

The transistors listed below are for use as high-frequency current-mode switches. They are also 
suitable for l~F am1Jlifier and oscillator applications. The devices are listed in ascending order of 
collector current. 

Test 
Conditions fT 

•clVcE MHz rl)Cc 
Oevice Typ11 mA/Volts Min Max Package 

2N3959 10/10 1300 25 T0-18 
2N3960 10/10 1600 40 T0-18 
2N5835 10/6.0 2500 5.o·· T0-72 
MM4049* 20/5.0 4000 15 T0-72 

MRF914 20/10 4500** - T0-72 
2N5842 25/4.0 1700 40 T0-72 
'2N5841 25/4.0 2200 25 T0-72 *PNP **Typ 

2N5943 5·0/15 1200 5.5* * T0-39 

2N5583* ~.0/10 1000 8.0** T0-39 
2N5836 50/6.0 2000 6.0** T0·46 
2N5837 100/3.0 1700 6.0** T0-46 

CATV, MATV, and Class A Linear Transistors 

The devices listed below are excellent for Class A linear CATV/MATV applications and are listed 
according to increasing gain-bandwidth (fT). More information concerning the device for your specific 
linear design needs can be obtained through your local Motorola Sales Office or Motorola distributor. 

Nomina! Test Noise Figure Oistortion Specifications 
Conditions fT 2nd 3rd 12 Ch. Output 

Oevice VcEllc MHz Max/Freq. Order Order Cross- Level 
Type Volts/mA Min dB/MHz IMO IMO Mod. dBmV Package 

MRF501 6/5 600 4.5* /200 T0-72 
MRF502 6/5 800 4.0* /200 T0·72 
2N5179 6/5 900 4.5/200 T0·72 
BFY90 5/2 1000 5.0/500 T0-72 
2N6305 5/10 1200 5.5/450 T0·72 
BFX89 5/25 1200 6.5/500 T0·72 
2N5109 15/50 1200 3.0* /200 T0·39 
2N5943 15/50 1200 3.4/200 -50 -42 +50 T0·39 
2N6304 5/10 1400 4.5/450 T0-72 
MRF511 20/80 1500 7.3* /200 -50 -65 -57 +50 1440-06 
MRF517 15/60 2200 7.5/300 -60 - 72 -57 +45 T0-39 
BFW92A 5/2 4500* 3 o· ;500 317A-01 
BFR90 10/14 5000* 2.4 * /500 317A-01 
BFR91 5/35 5000* 1.9* /500 317A-01 
BFR96 10/50 5000* 3.0* /500 317A·01 
MRF961 10/50 5000* 2.0* /500 317-01 
MRF962 10/50 5000* 2.0* /500 303-01 
MRF965 10/50 5000* 2.0* /500 T0-46 

*'Typ 
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SMALL-SIGNAL RF TRAlllSISTORS (continued) 

Small-Signal Amplifier T'ransistor Selection by Package 
In small-signal RF applications the package style is often determined by the end application, or circuit 
construction technique. To aid the circuit designer in device selection, below are listed the Motorola 
broad range of RF small-signal amplifier transistors organized by package. Devices for other applica
tions such as oscillators or switches are shown in the appropriate preceding tables. 

T0-~19 METAL CAN 

Gain-BW Noise Figure Ga in Maximum Ratings 

fT le NF f le dB f V(BR)eEO ie PT 
Device Type GH•• mA dB MHz mA Min MHz V mA w 

MM8000 0.7 50 2.7 200 10 11.4 * 200 30 0.4 3.50 
MM8001 0.9 50 2.7 200 10 11.4 * 200 30 0.4 3.50 
2N5109 1.2 50 3.0 200 10 11 216 20 400 2.50 
2N5943 1.2 50 3.4 200 30 11.4* 200 30 400 3.50 
MRF525t 2.5 50 4.0 400 - 13 400 35** 150 2.50 
MRF517 2.7 60 7.5 300 50 10* 300 35** 150 2.50 

tGrounded Emitter T0-39. *Typ „V(BR)CBO 

T0-72 METAL CAN 

Gain-BW Noise Figure Ga in Maximum Ratings 

fT le NF f ie dB f V(BR)eEO le PT 
Device Type GH• mA dB MHz mA Min MHz V mA mW 

2N5031 1.CI 5.0 2.5 450 1.0 14 450 10 20 200 

2N5032 1.CI 5.0 3.0 450 1.0 14 450 10 20 200 

2N4958* 1.0 2.0 3.3 450 2.0 16 450 30 30 200 

2N4959* 1.0 2.0 3.8 450 2.0 15 450 30 30 200 

2N5829* u• 2.0 2.5 450 2.0 17 450 30 30 200 

2N4957* u 2.0 3.0 450 2.0 17 450 30 30 200 

MRF501 1 ., „ 5.0 4.0 200 1.5 15** 200 15 50 200 

MRF502 1 ., 
·' 5.0 4.0 200 1.5 15** 200 15 50 200 

2N6305 1 .~~ 10 5.5 450 2.0 12 450 15 50 200 

BFX89 1.2 25 6.5 500 2.0 19 200 15 50 200 

BFY90 1.4 25 5.0 500 2.0 21 200 15 50 200 

2N5179 1.4 10 4.5 200 1.5 15 200 12 50 200 

2N6304 1.4 10 4.5 450 2.0 15 450 15 50 200 

2N3839 1.6' 8.0 3.9 450 1.5 12.5 450 15 40 200 

2N2857 1.6 8.0 4.1 450 1.5 12.5 450 15 40 200 

MRF904 4.0 15 1.5 450 5.0 16 450 15 30 200 

MRF914 4.5 20 2.0 500 5.0 15 500 12 40 200 

*PNP **Typ 
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SMALL-SllGNAI. RF TRANSISTORS (contlnued) 

Devico 

MRF 

~Type 

931 

559 

92A 

901 

96 

961 

911 

90 

MRF 

BFVV 

MRF 

BFR 

MRF 

MRF 

BFR 

BFR 91 

1---D_e_v_ic.e Type 

l-----2_N_E.i94 7 

l----M_R.F511 
2NEi603 

l-----

MRF9Ei2 
t-----

2NE)604 1-----

PLASTIC- SOE - CASE 317-01/317A-01 

Gain-BW Noise Figure Gai n 

fT ie NF f ie dB f 

GHz mA dB MHz mA Min MHz 

3.0 1.0 3.8 500 0.25 16* 500 

3.0 100 - - - 1.3* 512 

4.0 25 2.5 500 2.0 16* 500 

4.5 15 2.0 1000 5.0 10 1000 

4.5 50 2.0· 500 10 12 500 

4.5 50 2.0* 500 10 13.5 500 

5.0 30 2.5 1000 5.0 12.5* 1000 

5.0 14 2.4 500 2.0 18* 500 

5.0 30 1.9 500 2.0 16* 500 

*Typ 

CERAMIC - SOE - CASE 1440-06, 303-01 

Gain-BW Noise Figure Gai n 

fT ie NF f le dB f 
GHz mA dB MHz mA Min MHz 

1.5 75 3.8 200 50 10 250 

2.1 80 7.3 200 50 10 250 
4.5 15 2.0 1000 5.0 13* 1000 
4.5 50 2.0* 500 10 15 500 

5.0 30 2.5 1000 . 5.0 14 1000 

•Typ 

20-15 

Maximum Ratings 

V(BR)eEO ie P,-
V mA mW 

5.0 5.0 50 

18 150 2000 

5.0 50 190 

15 30 375 

15 100 500 
15 100 500 
12 40 400 
15 30 180 

12 35 180 

Maximum Ratings 

V(BR)eEO ie P,-
V mA mW 
30 400 5000 
25 250 5000 
15 30 400 
15 100 750 
12 50 500 



Linear Hybrid Amplifier Modules 
The Hybrid Modules listed are specified for amplifier applications in CATV distribution equipment, 
but are applicable wherever broadband low-distortion, low-noise amplification is required. These 
modules are also specified as widElband amplifiers for use in communications/instrumentation 
equipment operating in bands from 0.1 MHz to 1 OOO MHz. 

Ga in 

CATV lliybrid Modules 
All-Gold rnetallization of Motorola's CATV Hybrid Modules enhances reliability by 
reducing the failures associated with dissimilar-metal bonding. Chip geometries 
are optimized to reduce distortion products, and hybrid structures are designed to 
produce 00Signature-free 00 response for long cascades. 

35-Channel. +24 Vdc Supply 

Maximum Distortion Specifications 
40-300 MHz Olutput 2nd Order Test 35-Channel 35-Channel Noise Figura 

Device dB ILevel Note 1 Triple Beat Cross-Mod. @300 MHz 
Type Min/Typ dl Bm V dB dB dB dB 

MHW1121 11.6/12.0 +50 -68 -51 -51 7.0 

MHW1122 11.6/12.0 +50 -70 -56 -56 8.0 

MHW1171 16.6/17 +50 -68 -51 -51 7.0 

MHW1172 16.6/17 +50 -70 -56 -56 8.0 

MHW1221 21.4122 +50 -64 -51 -51 6.0 

MHW1222 21.4/22 +50 -66 -55 -56 7.0 

MHW1341 33/34 +48 -68 -55 -55 7.0 

MHW1342 33/34 +48 -70 -58 -57 7.0 

MHW1343** 33/34 +48 -64 -58 -57 6.0 

MHW1344** 33/34 +48 -64 -58 -57 6.0 

Note 1. Channels (2 and 13)@ R. ••Two Se·ction-Accessible lnterstage 

35-Channel. -24 Vdc Supply 

MHW1171R 16.6/17 +50 -66 -51 -51 7.0 

MHW1172R 16.6/17 +50 -68 -56 -56 8.0 

Reverse Jilmplifiers, +24 Vdc Supply, 5.0 to 120 MHz 

I MHWl 182 18.0/18.5 +50 -72 -80t -57tt 7.0 

t 3 Channel Triple Beat tt 12 Cha11nełs@ Pout = +54 dBmV 
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LINEAR HYBFllD AMPLIFIER MODULES (contlnued) 

53-Channel, +24 Vdc Supply 

Gai n Typical Distortion Specifications 
40-400 MHz Output 2nd Order Test 53-Channel 53-Channel Noise Figure 

De vice dB Level Note 1 Triple Beat Cross-Mod. @400 MHz 

Type· Min/Typ dBmV dB dB dB dB 

MHW4171 16.5/17 +46 -65 -55 -59 6.5 

MHW4172 16.5/17 +46 -72 -58 -62 7.5 

MHW4341 33/34 +44 -65 -56 -62 6.0 

MHW4342 33/34 +44 -70 -60 -65 5.0 

Note l. Cha1nnels (2 and M6)@ Ml 5. 

DeviceType 

MHW590 
l----

MHW591 

MHW592 
I----· 

MHW593 >----· 

De vie eType 

A110 

A120 

A1:30 

A210 

A220 

A230 

A310 

A320 

A3:30 

MW 
~· 

MW 

MW 

MW 

MW 

MW 

MW 

MW 

MW 

General-Purpose 50 n - 1 OO n Wideband Modules 

Frequency Gai n Supply Output Level Noise Figure 
Range dB Voltage 1 dB Compression @ 250 MHz 

MHz Min/Typ Vdc mW/f(MHz) dB 

10-400 32.5/34 24 8001200 5.0 

1.0-250 35/36.5 13.6 700/100 5.0 

1.0-250 34.5/36 24 900/100 5.0 

10-400 34/35.5 13.6 600/200 4.5 

T0-39 Wideband, 50 n Modules 
The MWA Series features excellent gain versus frequency flatness, temperature 
stability and are cascadable for high gain lineups. Construction techniques 
include thin film gold metal circuitry and hermetic T0-39 package. 
MWA devices processed similarly to MIL-S-883, Method 5004.4, Class B, are 
available to special order. 

Frequency Gai n Supply Output Level Noise Figure 
Range dB Voltage 1 dB Compression (400 MHz) 
MHz Min/Typ Vdc dBm Typ dB Typ 

0.1-400 13/14 2.9 -2.5 4.0 

0.1-400 13/14 5.0 +8.2 5.5 

0.1-400 13/14 5.5 +18 7.0 

0.1-600 9/10 1.75 +1.5 6.0 

0.1-600 9/10 3.2 +10.5 6.5 

0.1-600 9/10 4.4 +18.5 7.5 

0.1-1000 7/8 1.60 +3.5 6.5 

0.1-1000 7/8 2.9 +11.5 6.7 

0.1-1000 -/6.2 4.0 +15.2 9.0 

20-17 

. 



High Reliability RF Transistors 
The listed devices are active per QPL-19500 (Qualified 
Products List). Check with your local Motorola Sales 
Office or franchised Distributor for current qualification 
status and additions. 

2N2857JAN 2N3960JAN 
2N2857JTX 2N3960JTX 
2N2857JTXV 2N3960JTXV 

2N3375JAN 2N4957JAN 
2N3375JTX 2N4957JTX 
2N3375JTXV 2N4957JTXV 

2N3553JAN 2N5109JAN 
2N3553JTX 2N5109JTX 
2N3553JTXV 2N5109JTXV 

2N3866JAN 2N6603JAN 
2N3866JTX 2N6603JTX 
2N3866JTXV 2N6603JTXV 

2N3866AJAN 2N6604JAN 
2N3866AJTX 2N6604JTX 

2N3866AJTXV 2N6604JTXV 

Transistor Complements 
The transistor complements listed are suitable for most 
applications requiring NPN and PNP devices of similar 
RF characteristics. li your application demands special 
matching of complementary transistors, please contact 
your I ocal Motorola Sales Office or Motorola distributors. 

NPN PNP 

2N2857 2N4958 
2N3375 2N5161 
2N3553 MM4019 
2N3866 2N5160 
2N3959, 2N3960 2N4260,2N4261 
2N3960JAN MM4261H 
2N5643 2N5162 
2N6080 2N6094 
2N6081 2N6095 
2N6082 2N6096 
2N6084 2N6097 
2N5943 2N5583 
MRF433 MRF432 
MRF531 MRF532 
MRF904 MM4049 

Package Overview 

I fi I ft ft fft)f Y: 
CASE 20-03 
T0-206AF 
(T0-72) 

CASE 145A-09 

CASE 244-04 

CASE 22-03 
T0-206AA 

(T0-18) 

CASE 26-03 
TC>-206AB 

(T0-46) 

CASE 145A-1CI 

CASE 249-05 

CASE 36-03 
T0-210AB 
(T0-60) 

CASE 79-02 CASE 79-03 CASE 1448-05 
T0-205AD 

CASE 211-07 
CASE 211-09 
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(T0-39) 

CASE 211-08 
CASE 211-11 

CASE 215-02 

CASE 297A-03 

CASE 1440-06 

CASE 221A-02 
(T0-220AB) 



PACKAGE O"ERVIEW (continued) 

CASE 303-01 CASE 305-01 CASE 305A-01 
CASE 307-01 

CASE 317A-01 C:ASI: 319-03 CASE 328·02 CASE 328A·01 

CASE 333-01 CASE 337-02 

CASE 739-01 
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CASE 316-01 

CASE 332-02 

CASE 317-01 
(MACAO-X) 

CASE 332A·01 



Tuning Diode:s (voll:age-variable-capacitance dio
des) are used as the variable element of a circuit to 
change (or tune) its resonant frequency. Motorola of
fers a broad line of the:se products, with a wide selec
tion of capacitance values, tuning ranges, and pack
ages. 
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General-Purpose Tuning Diodes 
Voltage variable capacitance diodes for electronic tuning and control of RF circuits through UHF. 

GENERAL-PUF:POSE-ABRUPT JUNCTION TUNING OIODES 

• Hl.GH Q • PREMIUM 60-V • PREMIUM 30-V LINE •HIGH Q 
• CAPACITANCE TOL GLASS LINE • VERY HIGH Q • CONTROLLED CR 

10% - No Suff1x • HIGH Q GUARANTEED • GUARANTEED HIGH CR • CAPACITANCE TOL 
5% - Suffix A @40V • CAPACITANCE TOL 10% - A, 5% - 8, 2% - C 

• CONTROLLED CR 10% - A, 5% - 8, 2% - C 

MAXIMUM WORKING VOLTAGE 

60 VOL TS I 30 VOL TS ---

Glass 

CASE 51 
D0-204AA 

(00-7) 

--
Cap a Cap a Cap a Cap a 

Ratio @4.0V Devlce Ratio @4.0V Devlce Ratio @4.0V Devlce Ratio @4.0V Devlce 
4-60 V 50 MHz Type 4-60 V 50 MHz Type 2-30 V 50 MHz Type 2-30 V 50 MHz Type 

Mln Mln Min Mln Mln Mln Mln Mln 

6.8 2 7 350 1N5139.A 2.7 
·-1---

600 1N5461A 2.5 450 1N5441A 

Cr 8.2 2.8 600 1N5462A 2.5 450 1N5442A 

NOMINAL 10 28 300 1N5140. A 3.0 500 MV1866 2.8 550 1N5463A 26 400 1N5443A -
CAPACITANCE 12 28 300 1N5141. A 3.0 500 MV1868 28 550 1N5464A 2.6 400 1N5444A 

pF 15 28 250 1N5142.A 3.0 400 MV1870 2.8 550 1N5465A 2.6 450 1N5445A 

+-10% 18 28 250 ,_!_N5143. A 30 400 MV1871 29 500 1N5466A 2.6 350 1N5446A -- ---·-

@ _!(!_ __ 
·--

29 500 1 N5467A 2.6 350 1N5447A 

VR • 4.0 V 22 32 200 1N5144, A 3.2 400 MV1872 29 500 1N5468A 26 350 1N5448A 

f - 1.0 MHz 27 32 200 1N5145, A 32 300 --~V1874 29 500 1 N5469A 2.6 350 1N5449A 

E. 32 200 1N5146. A 32 300 MV1876 29 500 1N5470A 26 350 1N5450A 

~~~ 32 200 1 N5147. A 3.2 300 --~V1877 2.9 450 1N5471A 26 300 1 N5451 A 

47 3.2 200 1N5148, A 3.2 30~ ~V1878 29 400 1N5472A 26 250 1N5452A -->-------I---

,_s~ ---·· 
2.9 300 1N5473A 26 200 1N5453A ·-r-----i-----·------

68 29 250 1 N5474A 27 175 1N5454A 
-- -- ---- f----------- -- ------ ----- ---
82 29 225 1N5475A 2.7 175 1N5455A 
-- ----- ----- ------ ---- ---- --·----
100 29 200 1N5476A 2.7 175 1N5456A 

--- -~ ---- ----- ------



GENERAL-PURPOSE TUNING DIODES (continued) 

GENERAL-PURPOSE-ABRUPT JUNCTION TUNING OIODES (Continued) 

• GENERAL-PURPOSE • GENERAL-PURPOSE • LOW-COST • LOWER COST 
• HIGH VOLUME • GENERAL-PURPOSE 

--------
MAXIMUM WORKING VOLTAGE ---·------- ·=r_ 30 VOLTS 20 VOL TS _ _:JQ__VOL TS 25 VOL TS 

/> Plastic 

CASE 51 

. 

CASE 182 

D0-204AA T0-226AC 

(D0-7) 2-Lead T0-92 

C••P o Cap o Cap o Cap o 
Device CT 

Ratio @4.0V Device Ratio @4.0V Device Ratio @4.0V Device Ratio @4.0V 
Type NOM 

4-25 V 50 MHz Type 2-20 V 50 MHz Type 2-30 V 50 MHz Type 1-10 V 50 MHz 
CT :_t-20% pF 

Mln Min Min Min Min Min Min Min 

2.0 300 MV1620 25 450 MV2101 1 9 JOD MV2201 6.8 

20 300 MV1622 25 450 MV2102 8.2 

20 300 MV1624 25 MV2203 10 

2.0 300 MV1626 2 5 400 MV2104 12 

1 8 30 MV830 2.0 250 MV1628 2 o 200 MV2205 15 

1 8 25 MV831 20 18 

2.0 20 

1.8 25 MV832 2.0 MV1634 MV2207 22 

1.8 25 MV833 20 2 5 300 MV2108 27 

1.9 20 MV834 20 2 5 200 MV2109 20 150 

E::: 
33 

1.9 20 MV835 2.0 200 MV1640 2 5 39 
1.9 15 MV836 20 200 MV1642 20 100 47 

1.9 15 MV837 2.0 150 MV1644 150 MV2112 56 

-d 2.0 15 150 MV1646 26 150 MV2113 2 o 

1::-- ::~: 
68 

20 10 150 MV1648 26 100 MV2114 ' 82 
2.0 10 150 MV1650 26 100 t,1112115 2 o L~o~~---

m 
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High-Capacitance Tuning Diodes 

HIGH-CAPACITANCE-ABRUPT JUNCTION --
HIGH-CAPACITANCE • LOWER COST 
GENERAL-PURPOSE • GENERAL-PURPOSE 

MAXIMUM WORKING VOL TAGE ---
--~OLT§_ __ =r= 15 VOL TS 20 VOL TS 

----~ --~ 

-------
~-----

Glass Plaslic 
CASE 146 CASE 182 
00-204AB -:-0-226AC 

(00-14) 2-Lead T0-92 

Cap a Cap a Cap a 
Ratio @4.0V Device Ratio @4.0V Devlce Ratio @4.0V De vice 
2-20 V 20 MHz Type 2-15 V 20 MHz Type 2-20 V 20 MHz Type 

Typ Min Typ Min Min Min 
--------~ 

I 

CT 120 2.6 250 MV1652 2.3 250 MV2301 

NOMINAL 150 2.6 250 MV1654 2.3 250 MV2302 

I CAPACITANCE 180 2.6 200 MV1656 2.3 200 MV2303 

pF 200 2.6 200 MV1658 2.3 200 MV2304 

±10% 220 2.6 150 MV1660 2.3 150 MV2305 

I 

@ 250 2.3 150 MV1662 2.3 150 MV2306 

VR 0 4.0 V 270 2.3 100 MV1664 2.3 100 MV2307 

I= 1.0 MHz 330 2.3 100 MV1666 2.3 100 MV2308 

TYPICAL CAPACITANCE versus REVERSE VOLTAGE 

ABRUPT JUNCTION 

Cl 

~l lO§-ff~BE9fłl ~;- 6.0~ 
3.0 --

1.0 '----'--"----'--+---'-........,--'--'-"----'--'---'---'--'-1 
1.0 2.0 3.0 €]) 6.0 10 20 30 60 

VA. REVERSE VOLTAGE (VOLTS) 
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HIGH-CAPACITANCE TUNING DIODES (continued) 

HIGH-CAPACITANCE 
HYPER-ABRUPT JUNCTION 

• HYPER-ABRUPT 
• HIGH TUN,ING RATIO 
• HIGH REL - Suffix H 

MAXIMUM WORKING VOLTAGE 

12 VOLTS 

Glass Glass 
CASE 51 CASE 146 

00-204AA 00-204AB 
(00-7) (00-14) 

C-r, Noml 11al Capacltance Cap 
Ratio a 

pF @ VR 2-10V @2.0V Oevlce 

Nom 

120 

175 

250 

550 

Volts 

2.0 

2.0 

2.0 

1.0 

1-10 V 
Mln 

10 

10 

10 

14 

1.0 MHz Type 
Mln 

200 MV1404,H' 

200 MV1403,H' 

200 MV1405,H' 

200 

'100% process1ng for high reł1abd1ty on 'H" dev1ces 

TYPICAL CAPACITANCE versus REVERSE VOLTAGE 

1000 

60( I 

I 
I 

-

HYPER-ABRUPT JUNCTION 

MV1401 - ..... MV1404 .... _ --- ~ ,,, ' ' 
- 30( 
':e 20( --- .... ,....-MVAM125 

I ~ 10( 

g 6( 

~ 

11 :>--
j 3C 
.,, 2C 

I' 

I 
Cl 

1§ 1 c 
~ 6( 

3.C 
2.C 

I 

I 

I 

I 

1.0 11 

1'0 
r 

.... -, 
~ 

_MVAM109 

-- ' ----- ..... 

- -MV109 = 
r-ss105 __ 

2 O 3.0 4 O 5 O 7 .O 1 O 20 30 

VA, REVERSE VOLTAGE IVOLTS) 
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MV1401 

Glass 

CASE 51 
00-204AA 

(00-7) 

Glass 

CASE 146 
00-204AB 

(00-14) m 



FM Radio and TV Hyper-Abrupt Tuning Diodes 
--

• HIGH Q • LOW INDUCTANCE • SMALL GLASS 
• GUARANTEED • MINl-L PACKAGE PACKAGE FOR 

CAPACITANCE RANGE HERMETICITY AND 
• MONOLITHIC DUAL RELIA81LITY --

MAXIMUM WORKING VOL TAGE --
32 VOL TS 30 VOLTS 

Cr, Nomina! Capacltance Cap 
l~atlo 

pF @ VR 
3-30 V 

Min Max Volls 

23 2.8 25 

20 23 25 

~- 2.8 25 

12 5 15 5 4.0 
----

-~6_ ~32 30 

34 39 3.0 -
~-_:32_~42 3.0 

(1) Q(OlVR 0 30V. f 0 50MHz 
(2) Case 182 -Two-lead T0-92 
(3) Cap Ratio over 1-25 V 
(4)Q@VR 0 40V.t-100MHz 
(5) MWV - 28 V 
(6) Monol1th1c Dual 

Mln 

5.0 

2.5 

25 

CASE 29 
T0-226AC 

(T0-92) 

Q 
@3.0V Oevlce 

100 MHz Type 
Mln 

280(1) MV209(2) 

100 MV104G(6) 

100 MV104(6) 

AM Radio Hy1ler-Abrupt 
Tuning Diodes 

Cap 
Ratio 

3-25 V 
Mln 

4.0 

4.5 

4.0 

5.0 

e HIGH CAPACITANCE RATIO 

CASE 226 
Mini-L 

Q 
@9.0 pF 

100 MHz 
Mln 

225 

225 

150 

280(1) 

e GUARANTEED DIODE CAPACITANCE 
e CLOSE MATCHING 

CASE 182 
(T0-226AC) 

2-Lead T0-92 

Q 

VBl~(R) Cap VR 1.0V Oevlce 
Mln Ratio Volta 1.0MHz Type 

Mln Mln 

CT 
460 12 15 1-8 150 MVAM108 

NOMINAL 500 15 12 1-9 150 MVAM109 
CAPACITANCE 

pF 18 15 1-15 150 MVAM115 
VR • 1.0V 500 
I• 1.0 MHz 2:8 15 1-25 150 MVAM125 

MATCHING 

Devlce 

Type 

88105A 

881058 

88105G 

MV109 

A11 tuning d1odes are ava1lable in sets of any reasonable s1ze. closely matched 
for capac1tance over the tun1n9 range 
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CASE 299 
D0-204AH 

(D0-35) --
Cap Q 

Ratio @3.0V Devlce 

3-25 V 50 MHz Type 
Mln Mln 

3.4 (3) 100(4) MV310(5) 

50 280 typ MV309 

±== 
Plas tle 

A~„ 
,,, T~~~~6AC 

(T0-92) 

Plastlc 

"' ;/ 
- CASE 226 

Mini-L 

Glass 

CASE 299 
D0-204AH 

(00-35) 



liot-Carrier Diodes 
Hot-Carrier diocles are ideal for VHF and UHF mixer and detector applications as well as many higher frequency 

łpplications. They provide stable electrical characteristics by eliminating the point-contact diode presently used in 
many applications. Motorola has the capability of supplying these devices in a variety of packages. 

V(BR)R 
IR= 10 µA 

Volls 
Mln 

4.0 

4.0 

20 

30 

50 

50 

70 

70 

Plas tle 

CT 
I= 1.0 MHz 

pF VR 
Max @ Volts 

1.0 o 
1.0 o 
1.5 15 

1.5 15 

1.0 20 

1.0 20 

1.0 20 

1.0 20 

VF 
IF.= 10 mA 

Volts n A 
Max Max 

0.6 250 

0.6 250 

0.6 200 

0.6 200 

1.2 200 

1.2 200 

1.2 200 

1.2 200 

PIN ~Switching Diodes 

IR NF 
I= 1.0 GHz Devlce 

VR dB Type 
@ Volts Max 

3.0 7.0 MBD101 

3.0 7.0 MBD102 

15 MBD201 

25 MBD301 

25 MBD501 

25 MBD502 

35 MBD701 

35 MBD702 

Plastlc ,,„„, 
Mini-L 

.. desi~1ned for VHF band switching and general-purpose switching. 

Case 

182 

226 

182 

182 

182 

226 

182 

226 

Plastlc 

JllJ~„,,~ 
„ Glass 

]>R V(BR 
llR = 10 µ 

Volt 
Mln 

35 

35 

35 

20 

20 

Adc 

" 

--

-· 

Rs 
IF = 10 mAdc 
I= 100 MHz 

Ohms 
Max 

0.7 

06 
~-------

06 

1 o 
0.5 

--

Mini-L 

CT 
LS Ce VR = 20 V 

VR = 15 V(1) 
I= 250 MHz I= 1.0 MHz 

I= 1.0 MHz nH pF 

pF Max 
Typ Typ 

1.0 30 0.1 

2.0 30 0.1 -
2.0 0.4 

2 0(1) 04 
----

20(1) 0.4 
·-----L__·----- -----
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CASE 299 
D0-204AH 

(D0-35) 

Devlce 
Type 

MPN3401 

MPN3402 

MPN3500 

MPN3503 

MPN3504 

Case 

226 

226 

299 

299 

299 

m 



Motorola's familly of optoelectronic devices includes 
optocouplers, pho1o detectors and infrared emitters. 

Optocouplers are widely used in applications requiring 
e\ectrically isolatecl control of a function. Motorola's broad 
line of optocoupler:s features the high technology, optically 
isolated triac drivers and SCR output couplers designed 
for remote, low-power or microprocessor control of loads 
on 110 Vae and 200 Vae lines. All Motorola optocouplers 
are in a standard 6-Pin DIP package which is especially 
constructed to provide a minimum of 7500 V of isolation. 

Fiber Optics is a new method of transmitting data over 
glass or plastic cabie us1ing modulated light. This type of 
data transmission provi1jes electrical isolation and im
munity to the RFI and EMI problems common to wire 
systems. 

Motorola offers a broad line of powertul LEDs and a 
diverse selection of detectors in a new unique ferrule pack
age and in the standard l1ensed T0-18 type package. The 
ferrule package was developed to provide maximum cou
pling of light between the device die and the fiber cabie. 
This package mates with several available connector sys
tems for efficient coupling of the semiconductor to any 
type or diameter fiber cs1ble. 
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Optical Couplers/llsolators 

Couplers are designed to provide isolation protection 
fr om high-voltage transients, surge voltage, or low-level 
noise thai would otherwise damage the input or gen
erale erroneous information. They allow interfacing 
systems of different Io gie levels, different grounds, etc , 
thai would otherwise be incompatible. Motorola 
couplers are tested and specified to an isolation voltage 
of 7500 Vae peak. 

Motorola offers a wide array of standard devices with 
a w i de range of specifications (including the first ser i es 
of DIP transistors and Darlington couplers to achieve 
JEDEC registration: transistors - 4N25 thru 4N38, and 
Darlingtons - 4N29 thru 4N33). All Motorola couplers 
are UL Recognized with File Number E54915. 

CASE 730A 

The Transistor Coupler is probably the most 
popular form of isolator since it offers moderate 
speed (approximately 300 kHz), sensitivity and 
economy. In addition, the collec:tor-base junc
tion can be used as a photodiode to achieve 
higher speeds. The output in the diode made is 
lower, requiring amplification for more usable 
output levels. 

NC 

The Darlington Translstor Coupler is u sed when 
high transfer rat i os and increased output current 
capability are needed. The speed, approximately 
30 kHz, is slower than the transistor type but the 
transfer ratio can be as much aĘ; ten limes as 
high as the single transistor type. 

Notes: 
1 Isolation Surge Voltage, v 1 SO· 1s an 1nternal dev1ce d1elec

tnc breakdown rating For th1s test LED p1ns 1 and 2 are 
common and pholotrans1s1or p1ns4. 5, and 6 a re common 

2 All Motorola couplers are spec1f1ed at 7500 Vae peak (5 
seconds). This usua!ly exceeds the orig1nator's spec:1fica
t1on and JE DEC registered values 
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Transistor Output 
Isolation Voltage is 7500 V (Min) 

on all devices. See notes. 

OC Current 
V(BR}CEO Deyice Transfer 

Type Ratio Volts 
Min 

----- -~~.i_n_ 
TIL 112 20 20 
TIL115 2.0 20 
IL 15 60 30 
MCT26 60 30 
TIL 111 8.0 30 
TIL114 8.0 30 
IL 12 10 20 
MOC1006 10 30 
4N27 10 30 
4N28 10 30 
H11A4 10 30 
TIL 124 10 30 
TIL 153 10 30 
IL74 12 5 20 
MOC1005 20 30 
TIL 125 20 30 
TIL 154 20 30 
4N25 20 30 
4N26 20 30 
H11A2 20 30 
H11A3 20 30 
H11A520 20 30 
IL 1 20 30 
MCT2 20 30 
TIL116 20 30 
4N38 20 80 
H11A5 30 30 
MCT271 45 30 
H11A1 50 30 
H11A550 50 30 
TIL117 50 30 
TIL126 50 30 
TIL155 50 30 
CNY17 62 70 
MCT275 70 80 
MCT272 75 30 
MCT277 100 30 
4N35 100 30 
4N36 100 30 
4N37 100 30 
H11 A5100 100 30 
MCT273 125 30 
MCT274 225 30 

Darlington Output 
Isolation Voltage is 7500 V (Min) 

on all devices. See notes. 

Device 
Type 

4N31 
H11B3 
4N29 
4N30 
MCA230 
H118255 
MCA255 
H11B2 
MCA231 
MOC119' 
TIL119• 
TIL 113 
MOC8030' 
TIL127 
TIL128' 
TIL156 
TIL 157• 
H11B1 
4N32 
4N33 
MOC8020' 
Mocso50• 
MOC8021' 

DCC urrent 
n sfer V(BR}CEO 

Volts 
Min 

Tra 
Ra tio 
% Min 

5 30 
1 oo 25 
1 oo 30 
1 oo 30 
1 oo 30 
1 oo 55 
1 oo 55 
2 oo 25 
2 oo 30 
3 oo 30 
3 oo 30 
3 oo 30 
3 OO BO 
3 oo 30 
3 oo 30 
3 oo 30 
3 oo 30 
5 oo 25 
s oo 30 
5 oo 30 
5 oo 50 
5 oo 80 
10 oo 50 

*Pin 3 and Pin 6 are not connected 



)PTICAL. COUPLERS/ISOLATORS (continued) 

The Trlac D1rlver Output Coupler is a gallium
arsenide IRED, optically coupled to a silicon 
bilateral switch cjesi!ined for applications requir
ing isolated triac triggering such as interface 
from logic to 110/220 V AMS line voltage. These 
devices offer low current, isolated ac switching; 
high output blocking voltage; small size; and, 
low cost. 

6 

Triac Driver Output 
Isolation Voltage is 7500 V (min) 

on all devices. See notes. 

LED Trlgger Current 
Peak Blocklng 

Voltage 
Devlce Type mA 

Volts 
Max Max 

MOC3009 30 250 

MOC3010 15 250 

MOC3011 10 250 
MOC3020 30 400 
MOC3021 15 400 

MOC303~ 30 250 

MOC3031* 15 250 
MOC3040" 30 400 

MOC3041* 15 400 

* W1th Zero-Crossing Detector 

The Optlcallly-lsole1ted AC Llnear Coupler is a 
gallium-arsenide IRED optically coupled to a 
bipolar monoli'thic amplifier. Converts an input 
current variation to an output voltage variation 
while provicling1 a high degree of electrical isola
tion between input and output. Can be used for 
telephone line coupling, peripheral equipment 
isolation, audio an1j other applications. 
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Linear Amplifier Output 
Isolation Voltage is 7500 V (min). 

See notes. 
Single Ended 

Transfer Galn Dlslortlon 

@Vcc = 12 v, @ VCC = 12 V, 

Devlce Type 
mV/mA lslg = 1.0 mA 

Typ 'Io Typ 

MOC5010 200 0.2 

m 



OPTICAL COUPLERS/ISOLATORS (continued) 

SCR Couplers SCR Output 
The SCR Output Coupler 1s a gall1um-arsenide 
IRED opt1calty co u pled to a photo sens1t1ve s1t1con 
controlled rect1f1er (SCRJ li 1sdesrgned forapph
catmns requ1nng hrgh electncal 1so1at1on between 
low voltage circu1try !1ke mtegrated c1rcu1ts. and 
the ac line 

Isolation Voltage 1s 7500 V (min) 
on all dev1ces 

1. 

A node l 

] 
Cathode 2 

NC 3 

LED Trigger Currenl 
mA Max 

Device Type >----~~---' 
VAK.:sov VAK=100V 

RGK • 10 kO RGK -.27 kO 

MOCJOOO ':~ !O 

MO( 3001-ł:- JO 

MOLJOQ,l JO 

MOCJOO:I 

To be introduced 

6 SCR Gate 

5 SCR Anode 

4 SCR Cathode 

MOTOROLA OPTO COUPLERS 
QUALIFIED UNDER VDE 883 

SPECIFICATION 

(Interna! distance between metallics 0,4 mm) 

DEVICE TITLES STANDARD SPEC 
VDE SPECIFIED 

Translstor 

MOC601A CTR 10% 4N28 
MOC602A CTR 20% 4N25 
MOC603A CTR 50% 4N25 Upgrade 
MOC604A CTR 100% 4N35 

2. Darllngton 

MOC622A CTR 100% Downgrade MOC119 
MOC623A CTR 300% MOC119 
MOC624A CTR 500% MOC8050 
MOC625A CTR 1000% MOC8021 

3. Trlac Driver 

MOC633A IFT30 MA MOC3020 
MOC634A IFT 15MA MOC3021 
MOC635A IFT 30 MA MOC3040 
MOC636A IFT 15 MA IVIOC3041 
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Peak Blockrng 
Yollage 

Yolls 
Mu 

400 



lnfrared··Err1itting Diodes 
lnfrared (900 nm) gallium-arsenide emitters are available from Motorola for use 

in light modulators, shaft or position encoders, punched card and tape 
readers, opticall switching and logic circuits. They are spectrally matched for 
use with silicon dHtectors. 

Peak Emis11ion Wavelength = 900 nm (Typ) 
Forward Voltage@ 50 mA= 1.2 (Typ). 

Emission Ang le -An gie at which IR emission 
is 15% of maximum intensity. 

Emlsslon 
Package Device Type An gie 

a 

~ 
Actual Size MLED930 30° • c :ase 209-02 Metal 

Actual S1ze MLED92 110° 

~ MLED93 • MLED94 

Case 29-02 Plastic MLED95 

Silicon Photo Detectors 
A variety of silicon photo detectors are available for a wide range of light detecting 
applications. Devices are available in packages offering choices of viewing angle 
and size in either low-cost, economical, plastic cases or rugged, hermetic, metal 
cans. Advantage11 over photo tubes are high sensitivity, good temperature 
stability, and proven silicon reliability. Applications include card and tape 
readers, pattern and character recognition, shaft encoders, position sensors, 
counters, and otllers.. Maximum sensitivity occurs at approximately 800 nm. 

Photodiodes 
Photodiodes are used where high speed is required (1.0 ns). 

lnstantaneous 
Power Output 

Typ 

650 "w @ 100 mA 

650 "w @ 100 mA 
3.0 mW@ 100 mA 

5.0 mW@ 100 mA 

8.0 mW @ 100 mA 

Type 
Light Current V(BR) Dark Currenl 

Pac kagEt 

,,I/} ase W9-/ j C Conve 
02 Metal 
~x Lens 

Case 21C 

Fiat 

1-01 1"1etal 

Len::; 

Number 
µA 
Typ 

Actual Size MRD500 9.0 

• 
Actual Size MRD510 20 

• 
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@ 
H Volts n A 

@ Volts 
mW/cm' Mln Max 

5.0 100 ~!.O 20 

5.0 100 ~~.o 20 



SILICON PHOTO DETECTORS (contlnued) 

Phototransistors 
Phototransistors are used where moderate sensitivity and medium speed (2.0 µs) are required. 

Light Current V(BR)CEO Dark Current 
Package 

Type 
mA H Volta nA VCE Number 
Typ 

@ 
mW/cm2 Mln Max 

@ 
Volts 

~ase 82-05 Metal 

Actual Size MRD310 2.5 5.0 50 25 20 

• MRD300 7.5 5.0 50 25 20 

~ 
Actual Size L14H4 0.5 10 30 100 10 

• L14H1 0.5 10 60 100 10 
L14H2 2.0 10 30 100 10 

Case 29-02 L14H3 2.0 10 60 100 10 

/Case 82-05 Metal 

Actual Size MRD3050 0.2 s.o 30 100 20 

• MRD3051 0.2 5.0 30 100 20 

MRD3054 1.2 5.0 30 100 20 
MRD3055 1.8 5.0 30 100 20 
MRD3056 2.5 5.0 30 100 20 

Photodarlingtons 
Photodarlingtons are used where maximum sensitivity is required with typical rise and fall times of 50 µS. 

Type 
Light Current V(BR)CEO Dark Current 

Package 
Number 

µA 
@ 

H Volta nA 
@ Volta 

Typ mW/cm' Mln Max 

~~„~··· 
Actual Size MRD370 10 0.5 40 100 10 • MRD360 20 0.5 40 100 10 

Actual Size MRD14B 2.0 2.0 12 100 12 

~Case 29-02 Plastic • 2N5777 4.0 2.0 25 100 12 
2NS778 4.0 2.0 40 100 10 
2N5779 8.0 2.0 25 100 12 
2N5780 8.0 2.0 40 100 12 

Photo Triac Drivers 
Photo triac drivers contain a light sonsitive IC acting as a trigger device for direct interface with a triac. 

Trlgger* 
On-State Oli-State Output 

Peak 

Type 
Sensltlvlty 

AMS Current Terminal Voltage 
Blocklng 

Package Number 
H 

mA Volta Peak 
Current 

mW/cm' 
Max Mln 

nA 
Typ Typ 

~ Actual Size MRD3010 1.0 100 250 10 • MRD3011 0.5 100 250 10 
se 82-05 

"lrradiance level to Latch Output. 
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Fiber Optic llevices 
lnfrared EmiUers 

Designed as infrared sources for fiber optic communication systems. These devices are designed to 
conveniently fit with1111 compatible AMP connectors. (T0-18 type packages fit AMP connector 227015; 
ferruled semiconductors fit AMP connector 227240-1.) 

Both 820 nm and 900 nm wavelengths are available. Unless otherwise noted, the optical port of 
the ferruled devic:es is 200 µm fiber optic core diameter. 

c 
UJ 
...J 
::::> 
a: 
a: 
UJ 
u.. 

Package 

:2 

2 

11 

Device 
Type 

MFOE100 

MFOE200 

MFOE102F 

MFOE103F 

MFOE106F 

MFOE107F 

MFOE108F 
-------

Photo Detec·tors 

Total Power Output 

Typ ©l IF (mA) 

550µW 50 

1.6mW 50 

140µW 100 

140µW 100 

700µW 100 

1100 µW 100 

1500 µW 100 

Response 
Fiber Time 

A Core trltf 
nm Diameter NA Typ ns 

-~ 

900 - - 50 

940 - - 250 

900 200 0.7 25 

900 200 0.7 15 

820 200 0.50 15 
820 200 0.50 15J 
820 200 0.50 15 

Desiuned for the detection of infrared radiation in fiber optic communication systems. A family of 
detec:tors including PIN diodes, photo transistors (XSTR). photo Darlingtons (DARL), and monolithic 
Integrated Detector Preamplifiers (I DP) are provided. The Integrated Detector Preamplifiers contain light 
detectors, transi mpecla nce preamplifiers, and quasi-complementary outputs. The se devices are 
designed to conveniently fit within compatible AMP connectors. (T0-18 type packages fit AMP connector 
227015; ferruled semiconductors fit AMP connector 227240-1 .) 

The optical port of the ferruled devices is 200 µm fiber optic core diameter. 

------------ ---- --· ------- ------

Device Responsivity Operating 
Response 

Time 
Typ Voltage 

Typ 

Package Type Number 820 nm 900 nm Volts lrltt 

--- - - -

~===el9 209-02 
PIN MFOD100 20 µA!mW1cm2 18 µA/mW/cm2 20 1Ons 1 1 O ns 

CIO -------- - --------------i-- - <---------- --- - ---- -

6 -~ XSTR MFOD200 8.4 mA/mW1cm2 5.6 mA/mW/cm2 20 2.5 ps/4.0 µS 
r-

DARL MFOD300 85 mA/mW 1 cm2 75 mA1mW/cm2 50 40 ps/60 µS 
82-04 /.- PIN MFOD102F 0.5 µA/µW 0.4µ.Alµ.W 20 25 ns/25 ns 

.,..-,-~ PIN MFOD104F 0.5 µA/µ.W 0.4 µ.A/µ.W 5.0 6.0 ns/6.0 ns 

~ 3:~8-02 
c 
UJ 

;~, XSTR MFOD202F 115µAlµW 100µA!µW 20 2.5 ps/4.0 µS 
...J 
::::> DARL MFOD302F 6800µ.A/µW 6000µ.A/µ.W 50 40 pS/60 µS a: 
a: 

338A-02 
IDP MFOD402F 1.7 mVlµW 1.5mV!µW 15 20 ns/20 ns 

UJ 
u.. ---·------ ---··- ~------ --------· 

~B-01 
IDP MFOD404F 34 mV!µW 30 mV1µW 5.0 40 ns/40 ns 

IDP MFOD405F 5.0 mV!µW 4.0 mV1µW 50 10 ns/10 ns 
---------
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FIBER OPTIC DEVICE:S (continued) 

Transmitters 

Complete signal processing circuitry is used to translate electrical energy to optical energy for fiber 
optic systems. This family includes monolithic integrated circuit drivers and complete fiber optic 
modules with infrared source. 

Package 

Receivers 

Device 
Type Bandwidth 

Operating 
Voltage Drive 

Volts Current nm 
Optical 

Port 

"'°'°" "' '"" ":L ~'~--'--1-0_0_m_A__,_1_4_0_µ_W_J.._9_0_0__,L.__2_0_0_µ_m~ 

Devices used to convert optical energy to conditioned electrical impulses in fiber optic Systems. Th is 
family includes monolithic integrated circuit signal processing circuits with AGC and complete 
modules with TTL and ECL outputs. 

----
Operating 

Device Voltage 
Package Type Bandwidth Volts 

-----

MFOC600 
10 Mbit ITILI 

+5.0 
20 Mbit IECLI J'lff~1 

' 620-06 

MFOL02R 200 kbit ITTLI +5.0 
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Dynamie 
AGC Range 

yes > 20dB 

no >20dB 

Detector 

IDP or 
PIN 

PIN 

Min lnput 

for 10-9 

BER 

lOnW 
1-50 dBml 



FIBER Ol>TIC DEVICES (continued) 

Accessories 

A complement of parts are made available to ease the design of fiber optic systems using the Motorola 
ferruled sem1conductor components, and are convenient items to the customer's purchasing cycle. 

Device Type 

MFOA02 

MFOA03 

MFOA10 

Oescription 

Connector, AMP 227240-1 

Cabie, 1 meter SIECOR 155, Terminated 

Cabie, 1 O meters SIECOR 155, Terminated 

-------------~ ---·-·----------------------~ 
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An internationally standlardized alternative to conven
tional 'chip-and-wire' hybrid assembly techniques is 
available from Motorola-the microminiature pre
assembled 'MiniElloc' package. A wide variety of dis
crete and IC compone1nts are available in MiniBloc 
packages, drawn from Motorola's repertoire of reli
ablility-proven semiconductor processes and 
geometries. 

23-1 
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A Standard Packag1e for Hybrid Circuit Semiconductors 

FEATURES 

MiniBloc components provide significant advantages, 
both in new hybrid circuit designs and in updating existing 
chip-and-wire hybrids: 

• Complete Pretest Capablllty-Unlike unencapsulated 
chips, which can only be partially tested in wafer form 
by probing, MiniBlocs are 100% electrically tested 
alter die separation, wire bonding and encapsulation, 
giving performance comparable to their larger dis
crete counterparts. 

• Handllng and Assembly Ease-MiniBloc standard pack
age outline permits both transistors and diodes to be 
placed on a hybrid substrate using automated hand ling 
equipment. Contact pads can also be standardized 
throughout the layout. 

• Pre-Formed Leads-MiniBlocs are ready for place
ment onto the substrate, with no intermediate lead form
ing steps required. 

• Rellability-All aluminum metallized chips used in 
Mini Bloc packages are nitride passivated or glassivated, 
and are epoxy encapsulated for superior mechanical 
strength and moisture resistance. 

• Excellent RF Performance-Microminiature leads 
reduce RF parasitics. 

• Small Slze-The amount of space required for a circuit 
is reduced by 25%-50% over conventional diode and 
transistor components. The profile of the MiniBloc is 
less than half the thickness of standard discrete 
components. 

• Marklng Capablllty-A two-digit code marked on every 
device eases identification in multichip hybrids. 

• Cost-Effectlveness-MiniBloc handling and shipment 
packaging costs are low compared to more delicate 
unencapsulated chips. More complete testing of 
MiniBloc prior to hybrid assembli1 reduces rework costs. 

• Reflow Solderablllty-Substrate attachment is by 
standard economical reflow methods. 

MiniBloc is a trademark of Motorola Inc. 
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Off-the-shelf MiniBloc products include most 
popular small-signal U.S., European and Asian 
Chip types. 

All U.S. standard Motorola MiniBloc devices 
will have a common alpha prefix, "MMB", 
"Motorola Minil31oc"; a fourth alpha character 
which relates to the ty pe of device: T = Transistor, 
F = FET, V= Varactor, Z= Zener, R = RF, etc.; a 
numeric designation which corresponds to the 
device type al ready in existence. For example: a 
2N2222 is an NPN Transistor. That chip in 
Mini Bloc would be MMBT2222. European types 
use prefixes BCX, BCW, BAV, and BAW (Pro
Electron series). Asian types are MMBA, MMBB, 
and MMBC. 

Additional types will be added to the Mini Bloc 
line according to need. Motorola will encapsulate 

almost any small-signal die (Transistors, FETs, 
Varactors, Zeners, UJTs, etc.) in MiniBloc, de
pending on die compatibility and vol u me require
ments. lnquiries regarding eustom production 
runs are invited. 

MILLIMETERS INCHES 

I w -f w I'- r Jj 
JHL_N__~ 

DIM 
A 
B 
c 
u 
F 
G 
H 
K 
L 
M 

MIN 
2.80 
1.20 
0.85 
0.37 
0.076 
1. 8 
0.51 
0.10 
2.10 
0.45 

MAX MIN MAX 
3.05 0.110 0.120 
1.40 0.047 0.055 
1.20 0.034 0.047 
0.43 0.015 0.017 
0.127 0.003 0.005 
2.04 O.GJO O.usu 
O.ol O.Q20 0.024 
0.25 0.004 0.010 
2.50 0.083 0.098 
0.61 0.018 0.024 

N 0.89 1.02 0.035 0.040 

i--- A _____, CASE 318 
I I T0-236AA l{] O OJ~ i=\~ar to SOT23) 

=c1--1M~ J 
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TABLE 1 - U.S. STANDARD TRANSISTORS 
Tramistor pinouts: 1 ·Base, 2·Emitter, 3·Collector 

GENERAL PURPOSE 

MMBTA20 N 1e ; '.Mi -:·,\ 
MMBTA70 p 2e 

1(10 30 40 40ó • to .Q 10/1 : 

MMBT3904 N 1A 4IO ., ~ ; 

' •• -··~V:· ,t :·· Jlll łOl1, MMST31106 p 2A • ·Jl' : 

MMBT2222 N 18 
~I( ai [.;~-·' 51~ /'I 

1o 
: 

·:~ 
'9. 2 

50 50 3 100 300 tło 180/111 MMBT2907 p 26 „„. 21J 1.ł 
MMST2222A N 1P ,Dl ... .• „ + u. 1IJ 50 15 3 100 300 1llO łO 1ht111 MMST2907A p 2F ... ·•o ·1,· u 
HIGHVOLTAGE 

MMSTA42 N 10 ~" A(/. ,•:r 100 6 
200 100 - 40 10 10 .8 .9 2012 

MMBTA92 p 20 .. , 250 3 ., 
MMSTA43 N 1E ' „ 4 100 4 ,. •• 160 100 '-- 40 10 .„ 'IOl2 MMBTA93 p 2E ·~ 250 3 

MMBT5650 N 1F 1• Hi •• 100 100 50 4 80 2llO Ul li .„; , 1Ql1 
DRIVE AS 

MMBTA06 N 1G 

MMBTA56 p 2G 
100 80 

MMBTA05 N 1H 

MMSTA65 p 2H 
101~ 60 

SWITCHES 

20 

MMBT6428 

MMST8429 
N 10 30 10 5 

MMBT5086 
p 

MMBT5087 
50 35 50 3 

MMBT5088 50 20 50 3 

MMBT5089 
N 

50 16 100 4.5 

VHF/UHF AMPLIFIERS, MIXERS, OSCIL.LATORS 

MMST3960 

MMBT3960A 

MMBT4260 

MMBT4261 

CHOPPERS 

DARLINGTONS 

MMSTA13 
t-M-M_B_T_A_1_4--I N 

50 

60 

10(1 

10(1 

50 

'Vees 

15 

15 

10 100 2 

3 100 1.5 

10 50 1.5 

TEST CONDITIONS (Apply to Tables 1 through 31: 

125 5 

200 -
250 

10 

250 20 -
200 50 

200 ~ 
50 

50 10 

50 10 

100 10 

(1) lc•0.1mA,VcE-=5V,Rs•1kn,f•10Hz-16.7kHz 
(2) le·10mA,1ę 1 •3mA,1 82•15mA,Vee•3V 

(6) le•0.1mA,Vee•5V,Rs•3k'1,f=1 kHz 
(7) Vee(on)@ 10 mA, 5 v 

4 

5(1) i-!.. 
4(1) „. 

• 
• 

.!!. -.JL 
8# 

• 

#Ccb 

(3) le• 50 mA, 191•192 • 5 mA, Vec • 6 V 
(4) VeE(on) at 1 mA, 5 V 

(8) le•0.1mA,Vee•5V,Rs•10k'1,f• 10Hzto 15.7kHz 
(9) Vęe(satl@ 101.1 

(6) le - 0.1 mA, Vee - 5 v, Rs • 10 kn, ew- 1Hz,f•100 Hz (10) v 8 e(satl@ 10/.5 
(contlnued) 
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TABLE 2 - EUROPEAN STANDARD TRANSISTORS 
Transistor pinouts: 1·Base, 2-Emitter, 3-Collector. 

GENERAL PURPOl;E 

BCW60A ...!±.. ,~ UO .. 
B AB a~~._: 32 I 100 20 32 20 4 łl!O :no .2 6 .55 .75 ,$11 ~ .a11 10/.25 125 10 -c AC .. 250 de - 3ło D AD 1130 

BCX70G AG 120 ~ ,____ 
H AH ,____ 411• 411 5 200 20 45 20 4 180 310 .2 5 .55 .75 .35 ;91) .85 10/.:111 125 10 

J N AJ .. 250 .... ,____ 
K AK 380 530 

BCW31 01 110 220 ,____ 
BCW32 D.2 30 20 200 450 ,___ 
BCW33 03 5 100 100 20 420 800 2 5 .55 .70 .25 101.5 

BCW71 K1 
fi,() 45 110 220 ,___ 

BCW72 K2 200 450 

BCW61A BA 120 '220 ,____ 
B BB 3·2• 32 5 200 20 32 20 5 180 310 2 5 .60 .75 .25 .50 .85 10/.25 ,___ 
c BC .. 250 460 ,___ 
D BD 380 630 

BC>:71A BG ,___ 120 220 

B P BH 4!5• 45 5 200 20 45 20 5 1BO 310 2 5 .60 .75 .25 .60 .85 10/.25 ,___ 
c BJ .. 250 460 ......,._ 
D BK 380 630 

BCW29 C1 
~10• 20 

120 250 

BCW30 C2 5 100 100 20 215 500 2 5 .60 .75 .30 10/.5 

BCW69 H1 e.o• 46 
120 260 

BCW70 H2 215 500 

HIGH CURRENT 

BCX19 U1 5,g• 45 6 500 100 20 10µ 5 100 600 100 1 1.2 .62 500/50 200 10 

BCX20 U2 30' 25 (15) ... 
BCW65A N ~~ 60' 32 32 

100 250 

B EB 5 BOD 20 20 4 180 400 100 1 .2 500/50 100 20 
>---

BCW66F EF 
i'll' 45 .. 45 

100 250 ,__ 
G EG 160 400 

BCX17 T1 fiO• 45 
5 500 100 20 10µ 5 100 600 100 1 1.2 .62 500/50 100 10 

BCX1B T2 ~10• 25 (15) ... 
BCW67A p DA 

·~5· 32 32 
100 25Ó 

>--
B DB 6 500 20 20 4 160 400 100 1 .70 2 600/60 100 BO -

BCW6BF _!~ Ei O• 45 (20) 45 
100 250 

G DG 160 400 

•vcEs • • 1cEs at VcEs 

TEST CONDITIONS - tontinued 

(11) VBE(on) at 100 mA, 5 V 

(1~) le= 1 mA, VcE" 5V, R5= 100k.11,f=1 kHz 
(13) le= 10 mA, IB1=IB2=1 mA, Vcc = 10 V 

(16) le= 150 mA, IB1=IB2=15 mA, RL = 150 .11, 
(17), le= 0.2 mA, VcE = 5 V, RG= 1 k!1„ f = 1 kHz 
(1B) le= 3 mA, IB1 =IB2 = 1 mA, Vcc = 3 V 

BOO 

(13) 

BOO 

(13) 

BOO 

(13) 

BOO 

(13) 

400 

(16) 

400 

(16) 

(14) le= 0.2 mA, VcE = 5 V, RG= 2 k.11, f = 1 kHz,/';!= 200 Hz 
(15) VeE(on) at fiOO rnA, 1 V 

(19) le= 0.5 mA, VcE,,; 6 V, f = 1 MHz, RG= 500 .11, 

(20) ICES at VCES(test) = 75% VcES(max) 
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6 4.9 
(14) 

10 4 

(14) 

6 6 
(14) 

6 6 

(14) 

10 7 

(14) 

5 ... 
10 12# 

(17) 

8 
.„ 

10 18 

(17) 

m 



TABLE 3 - RF TRANSISTORS 
T1'ansistor pinouts: 1-Base, 2-Emitter, 3-Collector. 

~ ~. ~ •cBO' llFll ' Ccb' fT ' NF ' MAQ{31 'f' ~ """"'-'"'" " "'"'"~"'""' " 

~~ 
MMBR901 7A 21> 15 

50 15 30 200 s 5 1 10 4 15 10 2.3 5 6 

MMBR920 78 2() 
2 

50 10 25 260 14 10 1 10 5 14 10 2.4 2 10 

MMBR930 7C 15 12 
50 5 25 250 3D s 1 10 5.5 30 5 1.9 2 5 

MMBR931 N 70 10 5' 30 1$0 .211 1 .5 1 3.5 1 1 2.7 .5 1 

MMBR2060 7E 30 14 4 50 10 40 185 5 6 1 10 2.5 20 10 2.0 1.5 10 

MMBR5031 7G 16 10 3 10 6 25 ~ 1 6 1.5 6 2 5 6 1.9 1 6 

MMBR5179 7H 20 12 2.11 20 15 26 250 3 1 1 10 1.5 5 6 4.0 1.5 6 

BFR92 N Pl 20 15 2 50 10 26 14 1P 0.5 10 5.0 14 10 2.4 3 1.5 

BFR93 N R1 15 12 2 50 10 25 3P s 0.5 10 5.5 30 5 2.4 2 5.0 

MMBR4957 p 7F 30 30 3 100 20 20 150 :ą 10 .8 10 2 2 10 2.5 2 10 

•1c~100µA 

NOTES (1) At 100 µA 

(2) At 1 mA 

(3) MAG= Maximum Available Gain (Common Emitter) 

IS21l
2 

(dB), with S
12 

assumed to be zero. 
11 - rs„1 2 111 - 1s 22 12 I 

(4) Measurement frequency for N F and MAG 

TABLE 4 - JUNCTION FIELD-EFFECT TRANSISTORS 
FET pinouts: 1-Drain, 2-Source, 3-Gate. 

RF AMPLIFIERS 

MMBF4416 -30 .1 -.1 -20 15 15 15 4.6 7.5 16 

MMBF5484 N -26 -1 
- 1 -20 -.3 10 16 15 3 6 16 

10.5 15 

17 14 

15.5 30 

18 1 

13 20 

13.5 5 

11.0 5 

14.5 2 

100 

100 

MMBFU310 -.15 -15 -2.5 10 24 60 10 10 18 10 1.5 100 

GENERAL PU RPOSE 

BFR30 N Ml -25 -1.0 .2 -10 -5.0 0.5 

BFR31 N M2 -25 -1.0 .2 -10 -2.5 0.5 

MMBF5457 N 60 -25 -10 -1 -15 -.5 -6 10 

MMBF5460 p 6E 40 10 5 20 75 6 1000 

CHOPPE R/SWITCH 

MMBF4393 N 6G .30 -1.0 -1.0 -15 -0.5 -3 10 

MMBF4B60 6F -30 -1 .25 -20 -2 

NOTES (1) 100Hz 

(2) lo(on) = 10 mA, VGS(onl = O, VGS(off) = 6 V, Voo = 1 O V 

(3) to( DN) = 3 mA VGS(ON) = O, VGS(off) =' 5 V, Voo = 1 O V 

-6 .5 
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10 4 10 10 1.0 4.0 10 

10 1 5 10 1.5 4.5 10 

15 1 5 15 1 5 15 

15 1 5 15 1 4 15 , 111 

15 30 15 

15 20 100 15 

10 1000 

fO 500 

5 500 

1 500 

10 500 

6 450 

6 450 

30 

30 

10 450 

100 55(3) 

40 50121 
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TABLE 5 - DIODES 
(Dual unle11 otherwlse noted) 

Diode pinouts: As noted. 

EUROPEAN 
BAV71l 

BAWS16 

BAV99 

BAV74 

u.s. 
MMBD60SO 

MMBD6100 

MMBD7000 

MMBD914 

Common Cathode (3) 

Common Anoda (S) 

Series (4) 

Common Cathode (3) 

Single Diode (6) 

Common Cathode (3) 

Series (4) 

Switching, Single (6) 

A2 

A1 70 

A7 

JA 50 

SA 

SB 10 

SC 

SD 100 

NOTES: (1) IF =IR= 10 mA, VA= SV, IAR= 1 mA 
(2)1F=IR=10mA,VR=6V,IRR=1mA 
(3) Pinouts: 1,Anode, 2-Anode, 3-Cathode 

6 s 

2.6 2.S 

• .1 

100 .1 

100 
s 

0.2S 

(4) Pinouts: 1-Anode, 2-Cathode, 3-Cathode and Anode 
(5) Pinouts: 1-Cathode, 2-Cathode, 3-Anode 
(6) Pinouts: 1-Anode, 2-N.C., 3-Cathode 

70 

70 

SO 

SO 

7S 

20 

.85 

TABLE 6 - TUNING DIODES 

Pinouts: 1·Anode, 2·N.C., 3-Cathode. 

TUNING DIODES 

MMBV10S 4E 30 10 1.8 2.8 2S 4 • 150 9 pF 

MMBV109 4A 30 10 26 32 3 • ••• 280 3 
MMBV2097 4K 30 10 .8 1.2 4 2 2.6 325 4 

MMBV2098 4L 30 10 1.8 2.7 4 2 2.a 325 4 

MMBV2101 4G 30 10 6.1 7.S 4 2.1 3.3 450 4 

MMBV2103 4H 30 10 9.0 11 4 2.6 3.3 400 4 

MM8V2109 4J 30 10 29.7 36.3 4 2.1 3.3 200 4 

MMBV3102 4C 30 10 20 2S 3 4.5 300 3 

"PIN" CHANNEL SWITCH 

MMBV3401 I~ 36 10 I 20 

HOT CARRIER DIC)DE 
MMBD101 I~ 4 10 I o 
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.... ttl 1.S 6(11 

,1.1 60 6(1) 

1.1 100 2 6(1) 

6111 -1.1 100 2.S 
10(11 

1 10 4 4(2) 

100 .oa 28 
50 .OIS 28 
100 .02 2• 
100 .02 26 
50 .02 25 
·so. .02 25 
ISO .02 25 
50 .1 26 

.7 .1 25 

.6 10 .25 3 



TABLE 7 - ZENER DIODES 

Pinouts: 1-Anode, 2-N.C., 3-<:athode. 
MMBZ Series @ ±5% 

MMBZ5226 8.i>. 20 ·.Uł 211 28 1600 

MMBZ6227 88 20 0..ł 1111 24 1700 

MMBZ6228 ee y 20 o.u 10 23 1900 

MMBZ6229 80 ,,;; 20 ·"· •••• I.O 22 2000 

MMBZ5230 8E ·,,„ 20 „ i ; ...... i li.O 19 1900 

MMBZ5231 8F 'i, i 20 ./ '·• I.O 17 1600 

MM8Z5232 8G •1[i0i'.i• 20 'i,fii..i •;ł,1 li.O 11 1600 

MMBZ6233 8H ,„,; 20 3'l &;O 7.0 1600 

MM8Z6234 8J Eliilliiiiii..ii• if!;[i;,;\ 20 '.; .· a. I.O 7.0 1000 

MMBZ6236 8K 

I 
i'.1' 11•. 20 •i .iLI 3.o 5.0 750 

MM8Z15236 8L ,ft1i~ 20 •i., i i IL;ł;· 3.0 6.0 500 

MM8Z6237 8M illit ;;.:.•„ 20 ;.,;11,.g·.;:,, :u a.o 500 

MM8Zl5238 8N .7,i ""'"'· 20 'lf~;)i,; ,,.., .... 3.0 a.o 600 

MM8Z5239 8P ,.„ i 
20 . :. •ł;4) .•.' . 3.0 10 600 

MMBZ5240 8Q ifi. i"• ':'••' 10 ;•» ·: ?dl 3.0 10 600 

MM8Z6241 8R ,; .bi 10 /, a.o 2.0 11 600 

MMBZ5242 es ~" i'·~ i•· •. · 10 ii, ,11,7 1.0 12 600 

MMBZ6243 ST 1•11:· 9.5 ·.···:u O.I 13 600 

MMBZ6244 au 9.0 ··· 'e.11. 0.1 15 600 
MMBZ6246 SV fi i 

8.6 .. m;11· 0.1 16 600 

MMBZ52411 SW 7.8 tł~ 0.1 17 600 

MMBZ6247 ex 7.4 i .... ;,. 0.1 19 600 

MMBZ5248 8Y 1.0 '• łU 0.1 21 600 

MMBZ5249 ez 6.6 "': ti Ił 0.1 23 600 

MMBZ62150 81A 6.2 
I'. ~ 1 3· . i o.t 25 600 

MMBZ5261 818 6.6 i • ·.I li 0.1 29 600 

MMBZl5252 81C 5.2 ,·, i "J ~r 0.1 33 600 

MMBZ62153 810 6.0 ·1~1.1 0.1 35 600 

MMBZl5264 81E 4.6 ·.: ... 211 .. 0.1 41 600 

MMBZ62615 81F 4.6 ...... ,,·.,,, 0.1 44 600 

MMBZ6268 81G 4.2 211,~··· ; .. 0.1 49 600 

MMBZ6267 81H 3.8 ,,.:1;M·i, •. • 0.1 58 700 

NOTES: (1) CISO (±10") S.rlMalaoevalleble 
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TABLE 8 - EUROPEAN ZENER DIODES 

Pinouts: 1-Anode, 2-N.C., 3-Cathode. 

BZX84C4V7 Z1 4_4 5.0 5 2 3 80 

BZX84C5V1 Z2 4.8 5.4 5 2 2 60 

BZX84C5V6 Z3 1;.2 s.o 5 2 1 40 

BZX84C6V2 Z4 5.8 Il.li 5 4 3 10 

BZXB4C6VB Z5 6.4 7.2 5 4 2 15 

BZXB4C7V5 Z6 7.0 1.11 5 5 1 15 

BZX84CBV2 Z7 1.7 S.7 5 5 .1 15 

BZX84C9V1 ze 8.5 9.6 5 li .!$ 15 

BZXB4C10 Z9 9.4 10.11 5 7 .2 20 
BZX84C11 Y1 10.4 11.6 5 8 .1 20 

BZX84C12 Y2 11.4 HP 5 8 .1 25 
BZX84C13 Y3 12.4 14.1 5 8 .1 30 
BZX84C15 Y4 13.8 15.8 5 10.6 .06 30 
B·ZX84C16 Y5 15.3 17.1 5 11.2 .os 40 

BZX84C18 Y6 111.8 19.1 5 12.s .05 45 

BZX84C20 Y7 1$.8 21.2 5 14 .05 55 

BZX84C22 YS :;io.e 23.3 5 15.4 .os 55 

BZX84C24 yg 22.8 25.8 5 18.8 .os 70 

8ZX84C27 Y10 21.1 28-9 2 18.8 .os 80(1) 

BZX84C30 Y11 28-0 32.o 2 :n .06 80(1) 

8ZX84C33 Y12 31.0 35.0 2 ;23.1 .Ol 80(1) 

NOTES: (1) rdiff@ I~~"" :2 m.t\ 
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SOIC Miniature, IC Plastic Package 

In order to overcome the physical size constraint sometimes 
encountered with standard plastic dual-in-line package, we have 
developed the small outline (SO) package. 
The SOIC's complement existing Discrete products in the SOT23 
and SOT89 enabling Motorola to present hybrid customers with the 
most complete range of semiconductors devices in microminiature 
package available from the lndustry to-day. 

The reasons of the success: 

- Size reduction 2.5/1 
- Easy to handle 
- Same performances as the standard DIP 

TABLE 9-SINGLE/DU.AL OP AMPS, 
COMPARATORS, TIMERS 

DEVICE DESCRIPTION 
NUMBER 

LM201AD General Pu1rpose Operational Amplifier 

LM258D Dual Op. Amps 

LM301AD General Pu1rpose Op. Amp 

LM308D Precision Op. Amp 

LM308AD Precision Op. Amp 
LM311D Voltage Comparator 
LM358D Dual Op. Annp 
LM2904D Dual Op. Annp 

MC1436CD High Voltage Op. Amp 
MC1436D High Voltage Op. Amp 

MC1455D Timing Circuit 

MC1458CD Dual Op.Amp 
MC1458D Dual Op.Amp 

MC1741CD General Purpose Op. Amp 
MC1748CD General Purpose Op. Amp 
MC1776CD Programmable Op. Amp 

MC4558CD Dual High F1requency Op. Amp 
MC34001D Single Trimfet Op. Amp 

MC34002D Dual Trimfet Op. Amp 
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TABLE 10-QUAD OP AMPS/COMPARATORS, 
MOIDULATOR/ DEMODULATOR, 
PRECISION VOLTAGE REGULATOR 

DEVICE 
NUMBER 

LM224D 

LM239D 

LM324D 
LM339D 
LM348D 

LM2901D 

LM2902D 
MC1496D 

MC1723CD 

MC3302D 

MC3403D 
MC1741CD 

MC34004D 
MC3346D 

MC3386D 

DESCRIPTION 

Quad Op.Amp 

Quad Comparator 

Quad Op. Amp 
Quad Comparator 
Quad Op. Amp 
Quad Comparator 
Quad Op. Amp 

Modulator /Demodulator 
Adjustable Positive or Negative Volt. Reg. 

Quad Comparator 

Quad Op. Amp 
Quad Op.Amp 

Quad Trimfet Op. Amp 
General Purpose Transistor Array 

General Purpose Transistor Array 

5014 

Case 751 A D Suffix 
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Vcc 

VREF(ł) 2 

VREF(-) J 

COMPENSATION 4 

NC 

GROUND 6 

VEE 

'o 

TABLE 11-8 BIT MULTIPLYING 
Dl A CiONVERTER 

DEVICE 
DESCRIPTION 

NUMBER 

DAC08D 8 Bit Multiplying Dig. to Analog Converter 
MC140806 8 Bit Multiplying Dig. to Analog Converter 

MC140807 8 Bit Multiplying Dig. to Analog Converter 

MC1408D8 8 Bit Multiplying Dig. to Analog Converter 
TDA1085,AD Universal Motor Speed Control 

MC335i'D Low Power FMIF 

Note: The MC14080 has a different pin out than the standard plas

tic or ceramic packaged devices. 

$016 

Case 751 B O Suffix 

16 Aa(LSB) Vcc 

1S A1 VREF(+) 2 

14 A5 VREF (-) 

1J As COMPENSATION 4 

12 A4 VLC 

11 AJ GROUND 6 

10 A2 VEE 

9 A1 (MSB) Io 

MC 1408- s:o DAC08D 
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16 Aa (LSB) 

1S A1 

14 A5 

1J As 

12 A4 

11 AJ 

10 A2 

9 A1(MSB) 
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@MOTOROLA 

These tables summarize the CECC 50000, CECC 90000, MIL-STD-750 and MIL-STD-883 programs. The sequence of the screen, test 
method, and condition details briefly describe the processing for discrete and integrated circuit semiconductors. 

INTEGRATED CIRCUITS - processed according to CECC 90000 

Test N" Screen CECC90000 
TestMethod 

Details and conditions 

___ 3_ ~-ta_b1_l1z~~1~n_b_ak_e _ ________ _4_.6_.1 ~- ______ ?4H at m_~ated sl?ragete~f>erature _ 

_ 3 _____ ~~-pe_ra_t_ur_e~cy __ c_li_n~g ________ -+ ___ 4_.6_.8_.1 ________ --~!'.'.~~~-15min_ea~~ at~~-~~ stor~~_!emp~!~~~--

Constant acceleration 4.6.7 As spec1f1ed and according IEC 68-2-7 value 30000G 
(note 1) 1 minute 

Hermet1cseal 
a)f1ne 

----~~g_r~~----------
Burn-in 

!----+------ ----------
Final electrical tes1 

Quality conformance 
Group A 
Elitncal inspection 

-·--+--G_ro_up_~-----
Extemal visual 

Tracer gas method accord1ng IEC 68-2-17 test Ok 
4.6.9.1 Bubble tesl accord1ng IEC 68-2-1 ?test Oe 
4.6.9.2 

---·---- -- ---

Durat1on T =168Htolerance. -8H T = Tmaxoperat1ng 

-·--- --1-- o~qu1v~l~nt(145°C~8~~--
Per Motorola data As specif 1ed by test matrix 
sheet or CECC 

_ deta11 ~~ecificat1c:~-
---- ------ ---- ----

Appl1cable Accord1ng to subgroup 
specif1cat1on A2,A3,A4a. 

A4b, AS. of detail spec1l1cat1on 

4.2.2 4.2.2 

DISCRETES - processed according to CECC 50000 

Test N° Screen CECC50000 
TestMethod 

lnternal visual (precap) Appendix6 

____ ---------------r-____E_aragraph4 __ 

Details and condltions 

ClassB 

100% 

IOO% 

100% 

100% 

ClassC 

100% 
~-----

100% 

100% 

100% 

100% 100% 

100% 

100% 100% 

Sampling Sampling 

100% 100% 

Class A ClassB 

100% 

_ 2 ___ ~~emperaturestabilizat1onbake . 1---~--1 ____ ~~~~~:_f'_~~~to!agete~p_erature __________ 100% _____ 10_0_%_ 

3 Temperaturecycling 4.4.4 __ -~~~_:3~~~~ch at min ~-~storag_et~mperature_____ 100 °/~ __ _ 

Constant accelerat1on IEC 68-2-7 As specif1ed and accord1ng IEC 68-2-7 and IEC 14 7-5 

----i----------------~------ ----~n~2L _____ _ 
Hermetic seal 4.4.1 O A) fine leak: Ok or radio isotope 

-----------f---- ______ ~)grosslea~-~--
1 nterim electrical test 6 

6.1 
6.2 

Byvariables Read and record 1n1tial values 
By attnbut Check 1f values are w1th1n lim1ts of group A 

1~--+~-----·----- --------- --- --- ---- --- --- ---- ---
Burn-in 

--f---------·----------->------·---
8 F1nal electrical test 
8.1 By variable 

_ 8 2 -~-attribut __________ .___ ___ _ 

Quality conformance Group A 

Duration in hours· 
Tderances 

Perdetail spec1f1cation delta parameter accord1ng 
CECC 50000 annex VI paragraph 3 

~heck 1f val~~~-~re ~~i~1t of gr?u_~ _ 

Per genenc CECC 50000 Level F 

24-2 

100% 

100% 

100% 

168 
-8 

100% 

Sampling 

-~00% 

100% 

100% 

100% 

72 
-4 

100% 

Sampling 



~11-REL PROCESSING SUMMARY 
:::om piele screening procedures are documented in !his brochure for TIL-LS, ECL, LINEAR, CMOS, NMOS and DISCRETES I pages 2 4 1 6-2 5) 
Ąlso, the processing options are described. Special processing options can be negociated with product marketing engineers. 

INTEGRATED CIRCUITS- processed according to MIL-STD-883 

' Test N' Screen MIL-STD-883 
method 

---- ~ternal visual (~~~p) ins1~!1.?._" ---+-2_0_1 o __ _ 
Stabilization bake 1 008 

-- ------~-------·-t----· 

Condition 

Cond1tion B ·-------·-----·-- --+-------
24H at max rated storagetemperature 

3 T emperature cyclini;;i 101 O 
--·--1-~---~-~·-· -----·- --·-----

1Ocycles1 Om1n. each a! min max storage temperature 

~--- ~tantaccel1~rat1cn 2001 ~1 ax1sat3CX?_OOG m~~ ____ ------+----

& Burn-1n 
I------- --------

__ . __ _, __ 10_1_S ____ ---jf--1_60_H_a_tT_A_~_125~orequivalen_l ______ -+----------jf-------

F1nal electrical tests per Motorola Static tests at 25°C 

r------ --------
______ Da_la_s_he._e.l_ ----l_Fun~inal testat25°_S;ford1g1tal on_ly __ ,___ -t-----

Hermetic seal 
a) fine 

1014 
Condition A or B 
Condit1on C or Fluorcarbon bubble bath :nethod ----- ~)g~--- ----- ------· ---- -------- ---.--------+--------+--·--------

Quality conformance 
Group A 
Electrical 1nspe::::tion 

r-- ·--- ~~~~---
9 External visual 2009 

Static tests at 25°C funct1onal test at 25°C (for digital 
only) static tests at max. and min. rated operating 
temperatures dynamie tests at 25°C 

___ --~~5ClassB ~~--- ------·----- Option~--~al 
100% 100% 

DISCRETES - processed according to MIL - STO - 750 

-TestN° Screen MIL-ST0-750 Condition LevelA LevelB 
method 

Interna! visual (precap) 2072 For transistors 100% 

~nsp~~----- 2074 ForDiodes 100% 
------ ----·----- ------

High te~-~~~~~r~!- stabil1zat1on b~~~ 1032 2_4H at max rate~-~~ra~~temperature _ 100% 100% 
-----

--Te~~ratumcyc~--- ___ 1051 _ 1 O cycles 1 :112_~ each at min m~ storage temper~!ure 100% 100% 
----- -------

Constant accelerat1on 2006 Y1 axis at 20000G min or 1 OOOOG 100% 100% 

----···--------
forde~1_c~with ~o> 10'!}atTc=25°C 

Serialization 100% 
----- -------- -----

High temperature 1038 For D1odes Opt1onal Opt1onal 

rev~~_?~~i~~------ 1039 For transistors Condit1on A 
------ -----

Interim electest Asspecif~d 

Byvar!a~es (read and re~ord_) ____ 100% 
- -----

Power~urn-1n 1038 For D1odes Cond1t1on B 
1039 For T rans1stors Cond1tion B 100% 100% 

- ----------
1040 F~r Thynstors Co~d1t~~n_B ____ 160H 160H 

F1nal electrical test Per Motorola! As specif1ed 
datasheet -byvanables (read and record) 100% 

_ -byattributsl{;_ONOGO)_ 100% 

lO P~~l~~ceptance) ApP.l1~able on ele_~!ncal reJects fou n~ on p~ 10%max 

11 Hermetic seal 
A) fine 1071 Cond1tion G or H 100% 100% 

~)_9~~------ Cond1tion C 
- -----

12 R~d-~~:W.'.l?hy 2076 100% 
--- ----

13 Electncal gmup /.11nspect1on AOL 
(Quality conformance) OC parameters f A = 25° C O 4 % Level li 

OC parameters at high and lowtemperature 0.65 % Level S3 
Dynam1ctests at f A= 25°C O 65 % L1evel S3 
ACtestatTA=25°C 0.65 % Level S3 

------ ---- ---- ------

14 Exlernal visual examinat1on 2071 To be pert_orm~-~ aft er cc:_n:i~le~e mark1n~- 100% 100% 
---- --------

15 Quality conformance (,roup B test Opt1ona1 Opt1onal 

----
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OISCRETE:S 
CECC 50000 and MIL-STD-750 N - processed devices most popular in Europe. Additional discrete products are being added to this 
list as the market needs broaden. 

OE VICE FUNCTIONAL 

I 
CECC50000 MIL-STD-750 

TITLE DESCRIPTION PROCESSED PROCESSEO 
Class Class 

IN827 Zener Reference D1ode A.B A,B 
IN3893 12A Fast Recovery Rectif1er 004 A,B 

I 

A,B 
IN3913 30A Fast Recovery Rectif1er 005 A.B A,B 
IN4725 3A Ampl1f1er A.B A.B 
70HF100 70A Rectif1er A,B A,B 

MR836 3A Fast Recovery Rectif1er A,B A, B 
BYS08-50 SA Schottky Rect1fier A,B 

I 
A,B 

BYS35-50 35A Schottky Rect1f1er 004 A,B A,B 
BYS60-50 60A Schottky Rect1fier DOS A,B 

I 
A,B 

BYS75-50 75A Schottky Red1fier DOS A,B A,B 

BYX38-120 6A Rectifier 004 A,B A,B 

BYX42-120 12A Rect1f1er 004 A,B A,B 

SD41 30A Schottky Rect1fier 005 A,B A,B 

SD51 60A Schottky Rect1fier DOS A,B 
i 

A,B 

2N930 NPN Low Noise T018 A,B 

I 

A,B 

2N 1711 NPN General Purpose T039 A,B A,B 

2N 1893 NPN General Purpose T039 A, B A,B 

2N 2219A NPN Amplifier and Sw1tch T039 A,B A,B 

2N 2222A NPN Ampl1f1erand Sw1tch T018 A,B A,B 

2N2369A NPN Amplifierand Switch T018 A,B A,B 

2N 2646 Unijunction T018 A,B 

I 

A,B 

2N 2647 Un1junct1on T018 A,B A,B 

2N 2905A PNPAmphf1er and Switch T039 A,B A,B 

2N 2907A NPN Ampl1f1er and Switch T018 A,B A,B 

2N 2990 N PN Dual T ransistor T078 A,B A,B 

2N 3019 NPN Ampl1f1er T039 A,B A,B 

2N 3439 NPN High Voltage T039 A,B 

I 
A,B 

2N 3501 NPN High Voltage T039 A,B A,B 

2N3637 PNP High Voltage T039 A,B A,B 

2N 3810 PNP Dual Trans1storT078 A,B A,B 

2N4033 PNPAmpl1f1erT039 A,B A,B 

2N3716 N PN 80V 10A T03 A,B A,B 

2N 3792 PNP 80V 10A T03 A,B A,B 

2N 4898 PNP 40V 4A T066 A,B A,B 

2N3055 NPN 60V 15A T03 A,B A,B 

2N 3585 NPN 60V 15A T03 A,B A,B 

2N 3767 NPN 80V 4A T066 A,B A,B 

2N 3741 PNP 80V 4A T066 A,B 
i 

A,B 

2N4900 PNP 80V 4A T066 A,B A,B 

2N4912 NPN 80V 4A T066 A,B A,B 

2N 6275 NPN 120V50A T03 A,B A,B 

2N 5682 NPN 120V 1 A T039 A,B A,B 

MJ2501 PNP 80V 10A DARLINGTON T03 A,B A,B 

BUX48 NPN High Voltage Sw1tch T03 A,B A,B 

I 

I 

I 

I 

I 

i 
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DISC:F~f TES AND LINEAR 

OUALIFIED PRODUCT LIST- MOTOROLA devices which appear in OPL CECC 00200, OPLUTE C00191, and OPL ESA I SCC. 

CECC 00200/DEVICE TITLE 

2N1E.13 
2N1711 
2N 1E;93 
2N2<'18 
2N 2<'18A 
2N2<'19 
2N 2;,19A 
2N 2<'21 
2N 2<'21A 
2N 2:!22 
2N 2;>22A 
2N 2:369 
2N 2:l69A 
2N 2484 
2N 2904 
2N 2904A 
2N 2905 
2N2905A 
2N 2906 
2N2906A 
2N 2'l07 
2N 2'l07 A 
BC 107 
BC 1 J8 
BC1J9 
CV8616 
CV9507 
CV 9543 
P07726 

OPL CECC 00200: 

OPLUTEC00191: 

OPL ESA/SCC: 
~ 

UTEC 00191/DEVICE TITLE ESA/SCC/DEVICE TITLE 

2N 1613 2N 2219A 
2N 1711 
2N 1893 2N 2222A 
2N 2218 2N 2907 A 
2N 221 BA 
2N 2219 2N 3439 
2N2219A 2N 3501 
2N 2221 
2N 2221 A 
2N 2222 
2N 2222A 
2N 2906 
2N2906A 
2N 2907 
2N 2907A 
2N 3055 
2N 3713 
2N 3714 
2N3715 
2N3716 
2N 3789 
2N 3790 
2N 3791 
2N 3792 

MC 1741G 
LM 101AH 

Components qualif1ed per CECC 50 XXX-V.YY spec1fication. ) Components qualif1ed perUTEC 96 XXX-YYY. 

European Space Agency/Space Components Coordination Group. Components qualif1ed per SCC 5 XXX-YYY specificat1on 
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DISCRETt-S 
QUALIFIED PRODUCT LIST -MOTOFIOLA devices which appear in OPL 19500 and are available in JAN, JANTX, 
and JANTXV versions as specified 

OEVICE Dela il OEVICE Dela il OEVICE Detail OE VICE 
TITLE spec. TITl-E spec. TITLE spec. TITLE 

„1N746A 127H • • 1 ~28298 „1N30158 '1 N3350R8 
thru „11~2829R8 "1 N3015R8 "1N3821A 

"1N758A „11~28318 „1N30168 115F thru 
„1N759A 127H thru thru "1N3828A 
„1N746A·1 127H „11~28388 „1 N30438 • '1 N3890, R 

thru "1N2831R8 „1 N30448 115F '' 1 N3893, R 
"1N758A·1 thru thru • 1 N3910, R 
"1N759A·1 127H „1N2838R8 „1N30518 thru 
"1N821 1590 „1N28408 „1N3154 158F '1N3913, R 

thru thru „1N3991,R 
"1 N823 1590 „1N28468 „1N3157 '1 N3993A 

• '11<2840R8 114E • 1 N33058 3588 thru 
„1N825 1590 thru thru '1N4000A 

„1N2846R8 '1N33128 '1 N3993RA 
"1N827 1590 „11<29708 124F '1N3305R8 thru 

thru thru ·1 N401JORA 
„1N829 1590 „11<29778 • 1 N3312R8 "1 N4099 

„11<2970R8 •1N33148 '1 N45548 
"1 N9358 156E thru • 1 N3314R8 3588 '1 N4549R8 
„1N9378 156E „1N2977R8 '1N33158 thru 
"1N9388 156E „1N29798 '1N3315R8 * 1 N4554RB 
• ·1 N9398 156E „1 N2979R8 '1N33178 "1 N45578 
"1 N941B 157F „1N29808 '1N3317R8 thru 
"1N9438 157F „1N2980R8 '1N33198 "1 N45628 
„1 N9448 157F "1N29828 '1 N3319R8 "1 N4557R8 
„1N9458 157F •' 1 N2982R8 • 1 N33208 thru 
„1N9628 117F „1 N29848 •1 N3320R8 "1N4562R8 

thru th'U '1N33218 "1 N4565A 
"1 N9848 „Hl29868 '1N3321R8 thru 
"1N9858 117F „1N2984R8 • 1 N33238 "1N4574A 

thru thru thru "1N4614 
"1N9918 „ Hl2986R8 • 1 N33288 thru 
"1N9928 117F "Hl29888 124F '1 N3323R8 ·' 1 N4627 
„1N9628·1 117F th'U thru "1 N5283 

thru "Hl29938 '1 N3328R8 thru 
„1N9848·1 „1 N2988R8 • 1 N3330 "1N5314 
„1N28048 114E thru '1 N3330R8 '1 N55188 

thru "1 N2993R8 '1 N33328 thru 
"1N28118 „Hl29958 '1 N3332R8 '1 N55298 
"1 N28048 "Hl2995R8 '1 N33348 • 1 N55308 

thru „1N29978 thru • 1 N5531B 
"1 N2811R8 „1 N2997R8 • 1 N33398 thru 
„1N28138 "1N29998 '1 N3334R8 '1 N55468 
"1N2813R8 thru thru 
"1N28148 „1 ~130058 • 1 N3339R8 
"1N2814R8 • '1N2999R8 '1 N33408 
"1N28168 114E thru '1N3340R8 
„1 N2816R8 "1 ~3005R8 '1 N33428 
„1N28188 "1 ~30078 '1 N3342R8 

thru thru • 1 N33438 
"1 N28208 „1N30098 • 1 N3343R8 
'' 1N2818R8 "1 N3007R8 '1 N33448 

thru thru '1 N3344RB 
• '1N282DRB „1N3009RB • 1 N33468 
"1 N2822B „1N3011B '1 N3346RB 

thru "1N3011RB '1N33478 
„1 N2827B "1N3012B '1 N3347R8 
„1 N2822RB "1N3012RB '1 N33498 

thru "1 N30148 '1N3349R8 
• * 1 N2827RB "1N3014R8 '1 N33508 

• Approved to supply TX dev1ces 
• • Approved to supply TX and TXV dev1ces 
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Detail 
spec. 

11 SF 

304A 

308A 

304A 
272C 

272C 

435 

1140 

452 

435 

463A 

437 
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[)ISC:F~I TES 
lUALIFIED PRODUCT LIST - MOTOROLA devices which appear in OPL 19500 and are available in JAN, JANTX, 
ind JANTXV versions as specified 

DEVICE Detali DEVICE De ta il DEVICE Dela il DEVICE 
TITLE spec. TITLE spec. TITLE spec. TITLE 

2N703 15313 „2N3440 368A „2N3959 399 „2N6116 
2N7% 120C "2N3444 347 „2N3960 399 „2N6117 

"2N7,J8 31213 "2N3444S 347 „2N4033 512 „2N6118 
„2N718A 181C „2N3467 3488 2N4199 372A „2N6283 

*2N839A 28313 „2N3468 3488 2N4200 372A • "2N6284 
"2N914 373A "2N3485A 392A 2N4201 372A „2N6286 
2N916 271 ~ "2N3486A 392A 2N4202 372A „2N6287 

„2N918 3013 „2N3498 366A 2N4203 372A „2N6306 
"2N929 2533 „2N3499 366A 2N4204 372A „2N6308 
"2N930 2533 „2N3500 366A „2N4261 511 „2N6383 
2N1132 177~ '"2N3501 366A „2N4399 4338 „2N6384 

„2N1613 181~ „2N3506 349A '2N4405 448 „2N6385 
„2N2060 270~ • '2N3507 349A „2N4449 317D „2N6546 
'' 2N2218 251G „2N3553 3418 '2N4453 2838 „2N6547 
„2N2218A 251G „2N3634 3578 „2N4854 421 „2N6603 
* *2N2219 251G „2N3635 3578 '"2N4856 385 „2N6604 
„ 2N2219A 251G „2N3636 3578 „2N4357 385 „2N6648 
* *2N2221 255F • "2N3637 3578 „2N4858 385 „2N6649 
„2N2221A 255F '"2N3700 391A „2N4859 385 „2N6650 
• • 2N2222 255F „2N3715 408C • "2N4860 385 
• '2N2222A 255F „2N3716 408C „2N4861 385 

§2N,·222A 255F „2N3735 395A „2N4930 397 
„2N2369A 317E „2N3737 395A '"2N4931 397 

"2N2481 268C „2N3739 402A „2N4948 388 
2N2'608 295A „2N3740 441A „2N4949 388 
2N,'609 296A '"2N3741 441A „2N4957 426 

„2N2857 343A „2N3743 397 „2N5109 453 
• '2N2:904 29CC „2N3762 3968 „2N5302 4568 
„2N2904A 29CC „2N3763 3968 „2N5303 4568 
• "2N2'905 29CC „2N3764 3968 '2N5431 425 
''2N2:905A 29CC • "2N2765 3968 "2N5581 423 
* *2N?906 291C • '2N3766 518 "2N5582 423 
• "2N2906A 291C „2N3767 518 „2N5683 466 
• *2N:!907 291C '"2N3791 379C „2N5684 466 
„2N2'907A 291C „2N3792 379C „2N5685 464 

"2N:I013 28TB „2N3810 3368 '"2N5686 464 
„2N3019 391A „2N3811 3368 „2N5745 4338 
„2N:I019S 391A „2N3821 375A „2N5793 495 
„2N:l250A 32:;A „2N3822 375A '"2N5794 495 
„2N:l251A 32'.IA • "2N3823 375A „2N5795 496 
„2N:l253 341' „2N3866 398 „2N5796 496 

'2N3253S 341' „2N3866A 398 • "2N6051 501 
"2N3330 37flA „2N3867 350A „2N6052 501 

'"2N:J375 34· 8 '"2N3867S 350A „2N6058 502 
'"2N:l439 368A '"2N3868 350A • '2N6059 502 

„2N3868S 350A 

Detail 
spec. 

493 
493 
493 
504 
504 
505 
505 
498 
498 
523 
523 
523 
525 
525 
522 
522 
527 
527 
527 

· Approved to supply TX de\ 1ces • * Approved to supply TX and TXV devices § Approved te, supply JANS dev1ces 
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LlNEAR 
CECC 90000 and MIL-STD-883 
Processed devices most popular in Europe. Additional linear products are being added to !his list as the market needs broaden. 

DEVICE FUNCTIONAL CECC90000 883 
TITLE OESCRIPTION PROCESSED PROCES SED 

Class Class 
I 

MC1741L lnternal compensated general purpose operat1onal ampl1f1er, ceram1c OIL B.C: B,C 
MC1741G Interna! compensated general purpose operational ampl1f1er, metal can B,C B,C 
LM101AJ General purpose adJUStable operat1ona1 ampl1f1er cerarrnc OIL B.C B,C 
LM101AH General purpose adJUStat:le operat1onal ampl1fier. metal can B,C B,C 
LM 108J Preds1on operat1onal ampl1fier, ceram1c OIL B,C B,C 
LM108H Prec1sion operat1onal amplif1er, metal can B,C B.C 
LM108AJ Prec1sion operat1onal amplif1er, ceram1c DIL B,C B,C 
LM108AH Precis1on operational amplif1er, metal can B.C B,C 
LF157J MonolithicJ-FET operat1onal ampl1f1er. ceramic OIL B,C B,C 
LF157H Monol1th1c J-FEToperational amplif1er, metal can B.C B,C 
MC1723L Adjustable pos1t1ve or negative voltage regulator, ceram1c Dl L B.C B,C 
MC1723G Adjustable pos1tive or negative voltage regulator, metal can B.C B,C 
MC1555L Timing circu1t, ceramic DIL BC B,C 
MC1555G Timing circu1t, metal can B.C B.C 
MC1590L Wide band amplif1er w1th AGC. ceram1c Dl L B,C B,C 
MC1590G Wide band ampl1f1erw1th AGC, metal can B,C B,C 
MC1596L Balanced modulator/demodulator, ceram1c DIL B,C B.C 
MC1596G Balanced modulator/demodulator, metal can B,C B,C 
MCST26AL Quad tri-state bus transce1ver. ceram1c Dl L B,C B,C 
MMH0026L Dual MOS clock driver, cernm1c DIL B,C B,C 
MMH0026G Dual MOS clockdriver, metal can B.C B.C I 
LM 139J Quad comparator, ceram1c DIL B.C B,C 
MC26S10L Quad Open-collectorbus 1ransceiver, cerarrnc DIL B,C B,C 

I 

I 

I 
I 

' 

For other device avai/ab1lrty contacl Product Marketing ) Device availab!e onły 1n ceramic or metal can package 
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NMOE; 
CECC 90000 and MIL-STD-883 
=>rocessed devices most popular in Europe. Additional memories, microprocessors and peripherals are 
::ieing added to this list as the market needs broaden. 

DEVICE 
TITLE 

MC6800 
MC681\00 
MC6802 
MC6809 
MC68,~1 

MC68A21 
MC6810 
MC68A40 
MC6850 
MC68A50 
MC6852 
MC68A52 
MC6854 
MC68~54 
MC14o805E2 

MC68000-4 
MC68000-6 
MC68000-8 
MC68,J00-10 
MC68120 
MC68:!30-8 
MC68:!30-1 O 
MC68·\51-4 
MC68·\51-6 
MC68·\51-8 
MC68·\51-10 

MCM<114 
MCM<1L14 
MCM«816 
MCM2832 
MCM4027 
MCM65116 
MCM6665 
MCME'810 
MCME,8A10 
MCME-8316A 
MCME;8316E 
MCME,8332 
MCME·8A364 
MCME;88364 

NAL f'UNCTIO 
[IESCRI PTION 

roprocessor 
1croprocessor 
U Glock RAM 

1 MHzm1c 
1.5MHzm 
1 MHz MP 
1 MHZHl-
1 MHz Pe 
1.5MHzP 
1 MHz Pro 
1.5MHzP 
1 MHz Asy 
1.5MHzA 
1 MHzSy 

Ferformance MPU Clock 
ripheral Interface Adapter 
eripheral Interface Adapter 
~1rammable Timer 
rJgrammable Timer 
11chronous Comm. Interface Adapter 
~,ynchronous Comm. Interface Adapter 

n::hronous Serial Data Adapter 
1 5 MHz S 
1 MHz Ad 
1.5 MHz A 
CMOS8-

ynchronous Serial Data Adapter 
v3nced Data Link Controller 
clvanced Data Link Controller 

btMPU 

c1processor, 4 MHz 16bitm1cr 
16b1tmicr 
16bttmicr 
16bitm1cr 
lntelligent 
F'arallel In 
F'arallel In 
MemiJry M 
MemoryM 
MemoryM 
MemoryM 

oprocessor, 6 MHz 
oprocessor, 8 MHz 
oprocessor, 1 O MHz 
Penpheral Controller 

tmface/Timer. 8 MHz 
terface/T1mer, 1 O MHz 

3nagement, 4 MHz 
:rnagement, 6 MHz 
anagement, 8 MHz 
anagement. 1 O MHz 

OS Static RAM, 250, 300 and 450 nsec 1Kx4NM 
LowPowe 
:::'Kx8NM 
4Kxa HM 
ĄKx1 NM 
:::'Kx8CM 
64K Dyna 
ĄSOns,12 
360ns, 12 
.'.::50 ns, 2K 
350 ns, 2K 
:::50 ns,4K 
350 ns, BK 
~·50 ns, BK 

r 1 K ><4 MOS Static RAM, 250, 300and 450 nsec 
OS EEROM, 350and 450 nsec 
OS EE ROM, 350 and 450 nsec 
OS Dynamie RAM, 200 and 250 nsec 
OS Static RAM, 200 nsec 
ri1c RAM, 200 nsec 
Bx8 NMOS Static RAM 
HxB \JMOSStat1cRAM 
x8 NMOS Binary ROM 
xB NMOS Binary ROM 
<B NMOS Bi nary ROM 
xBNMOSB1naryROM 
x8NMOS81naryROM 

CECC90000 
PROCES SED 

Class 

82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
82-04 
TBA 

TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 

B,C 
B.C 
TBA 
TBA 
B,C 
TBA 
B,C 
B.C 
B,C 
B,C 
B,C 
B,C 
B.C 
B.C 

883 
PROCESSED 

Class 

B,C 
8,C 
B,C 
8,C 
B,C 
B,C 
B.C 
B,C 
8,C 
B.C 
B.C 
B,C 
B.C 
B,C 
TBA 

B.C 
B,C 
B.C 
B.C 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 
TBA 

B,C 
B,C 
TBA 
ISA 
8,C 
TBA 
B,C 
B.C 
B,C 
B.C 
B,C 
B.C 
B.C 
B.C 

~ Contact H1 Rei product marketing concerning screening and temperature ava1labillty J 
. ______ ___/ 
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CMOS 

DEVICE FUNCTIONAL 8$9000 CECC90000 883 JM38510 
TITLE DESCRIPTION CATEGORY PROCESSED PROCESSED QUALIFIED 

S2andS3 Class Class Slash Sheet N° 

MC14000UB Dual 3-lnput NOR Gate o+ B,C B,C 
MC14001UB Quad 2-lnput NOR Gate O+ B,C B,C 05202 BCB 
MC14001 B Quad 2-lnput NOR Gate o B,C B,C 
MC14002UB Dual 4-lnput NOR Gate o+ B,C B,C 05203 BCB 
MC14002B Dual 4-lnput NOR Gate o B,C B,C 
MC14006B 18-Bit Static Shift Register o B,C 8,C 05701 BCB 
MC14007U8 Dual Pair+ 1nverter o B,C B,C 
MC140088 4-BitAdder o 8,C 8,C 
MC14011U8 Quad 2-lnput NAND Gate o 8,C 8,C 05001 BCB 
MC140118 Quad 2-lnput NAND Gate O+ B,C 8,C 
MC14012UB Dual 4-lnput NAND Gate o B,C B,C 05002 BCB 
MC14012B Dual 4-lnput NAND Gate O+ B,C B,C 
MC140138 Dual D Flip-Flop o B,C 8,C 05101 BCB 
MC14014B 8-Bit Static Shift Register o B,C B,C 05702BEB 
MC140158 Dual 4-Bit Static Shift Register o B,C B,C 05703 BES 
Mc14016B Quad Analog Switch/Ouad Mult o B,C B,C 05801 BCB 
MC140178 Decade Counter/Divider o B,C B,C 
MC14018B Presettable Divide-By-N Counter o B,C B,C 05602 BEB 

MC14020B 14-Bit Binary Counter o B,C B,C 05603 8EB 
MC14021 B 8-Bit Static Shift Register o B,C B,C 05704 8EB 
MC14022B Octal Counter/Divider o B,C B,C 
MC14023UB Triple 3-lnput NAND Gate O+ B,C B,C 05003 BCB 
MC14023B Triple 3-lnput NANO Gate o 8,C B,C 
MC140248 Seven StageR1pple Counter o B,C B,C 05605 BCB 
MC14025UB Triple 3·1nput NOR Gate O+ B,C B,C 05204 BCB 
MC14025B Triple 3-lnput NOR Gate o B,C B,C 
MC14027B Dual J-K Flip-Flop o B,C B,C 05102 BEB 
MC140288 BCD-to-Decimal Decoder o B,C B,C 
MC14029B 4-Bit Preset, Up/Down Counter o B,C B,C 

MC140308 Quad Exclusive OR Gate o B,C B,C 05303 8CB 
MC14032B Triple Serial Adder (Pos) o B,C B,C 
MC14034B 8-81t Universal Bus Register o B,C B,C 
MC14035B 4 Stage Shift Register o B,C B,C 
MC14038B Triple Serial Adder(Neg) o B,C B,C 
MC14040B 12-Bit 81nary Counter o B,C B,C 
MC14042B Quad Latch o 8,C B,C 
MC14043B Quad NOR R-S Latch o B,C B,C 
MC14044B Quad NAND R-S Latch o B,C B,C 
MC14046B Phased Locked Loop o B,C B,C 
MC14049UB Hex lnverter/Bulfer o B,C B,C 05803 BEB 
MC14050B Hex Buffer o B,C B,C 05504 BEB 

MC14051 B 8 Channel Multiplexer o B,C B,C 
MC140528 Dual 4 Channel Mult1plexer o B,C B,C 
MC14053B Triple 3 Channel Multiplexer o B,C B,C 
MC14066B Quad Bilateral Switch o B,C B,C 05802 BCB 
MC14068B 8-lnput NAND Gate o B,C B,C 
MC14069UB Hex !Nverter o 8,C B,C 
MC14070B Quad Exclus1ve OR Gate o B,C B,C 17203 BCB 
MC140718 Quad 2-lnput OR Gate o+ B,C B,C 
MC14072B Dual 4·1nput0R Gate o B,C B,C 
MC14073B Triple 3-lnput AND Gate o B,C B,C 17003 BCB 
MC14075B Triple3-lnput OR Gate o B,C B,C 
MC14076B Quad D Type Register o B,C B,C 
MC14077B Quad Exclusive NOR Gate o B,C B,C 
MC14078B 8-lnput NOR Gate o B,C B,C 

MC14081 B Quad 2-lnput AND Gate O+ B,C B,C t 7001 BCB 
MC14082B Dual 4-lnput AND Gate o B,C B,C 17002 BCB 
MC14093B Quad 2-lnput and Schmitt Tr"1qger o B,C B,C 

I 

MC14094B 8-B1t Bus Compat. Shift Stare Latch o B,C B,C 
MCt4099B 8-B1t Addressable Latch o B,C B,C 
MC14160B Decacle Counter o B,C B,C 
MC14161B Bi nary Counter o B,C 8,C 
MC14162B Decade Counter o B,C B,C 
MC14163B Bi nary Counter (Syn. Clear) o B,C 8,C 
MC14174B Hex O Flip-Flop o B,C B,C 
MC14175B Quad D Flip-Flop o B,C B,C 
MC14194B 4-Bit Universal Shift Reg. o B,C B,C 

o Qual1f1ed «Common F" components 

Q + Qualif1ed «Sole F" components 
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DEVICE FUNICTIONAL 859000 CECC90000 883 JM38510 
TITLE DE5'CRIPTIC>N CATEGORY PROCESSED PROC ESSE O QUALIFIED 

S2andS3 Class Class Slash Sheet N° -
MC14490 Hex Contact E0ounce Elim. o B,C B,C 
MC14501 UB Triple Gate o B,C B,C 

I 
MC14502B Strobe Hex lnverter/Buffer o B,C B,C 

I 

MC14503B He)C Thrne~St3.te Buffers o B,C B,C 
MC14504B Hex TTL or CMOS to CMOS Level Shifter B,C B,C 

MCMl4505A 64 )C 1 Bit Static RAM B,C B,C 
MC14506B Dua1! Expandable A01 Gate o B,C B,C 
MCl4507 Ouc:td Exclusive OR Gate O+ B,C B,C 
MC14508B Dual 4-Bit Lati:;h o B,C B,C 
MC14510B BCD Up/Down Counter o B,C B,C 
MC14511B BCD-to- 7 Se9ment Lalch/Decoder/Driver o B,C B,C 
MC14S12B 8-Channel Data Selector o B,C B,C 

MC14E·14B 4/113 Line Decoder (High) o B,C B,C 
MC14E,158 4/1'6 Line Decoder (Lo) o B,C B,C 
MC14E,168 Bina.ry Up/Down Counter o B,C B,C 
MC14E,17B Dual 64- Bit Slat1c Shift Register o B,C B,C 
MC14E>188 Dual BCD Up Counter o B,C B,C 
MC14~119B 4-Bit And/Or Se lector o B,C B,C 

MC14b20B Dual Bmary Up Counter o B,C B,C 
MC14~i218 24-State Frequency Divider o B,C B,C 
MC14~>22B BCD Divide-by-N Counter B,C B,C 
MC14~i26B Smary Divide-by-N Counter o B,C B,C 
MC14!i27B BCD Rate ML ltiplier o B,C B,C 
MC14~i28B Dual Monostable Mult1v1brator o B,C B,C 
MC14!)29B Dual Monostable Mult1vibrator o B,C B,C 
MC14!5308 Dua.15-lnput Maiority Log1c Gate o B,C B,C 
MC14S31B 12-Bit ParityTree o B,C B,C 
MC14!532B 8-E!it Priority .:ncoder o B,C B,C 
MC14!534B Rea.I T1rne 5-Dec. Counter o B,C B,C 
MC145368 Prograrnmabte Timer B,C B,C 
MCM14537A 256 x 1 Bit Static RAM B,C B,C 
MC14!)388 Dual Prnc1sicn Monostable Mult o B,C B,C 
MC14>39B Dual 4-Chan1el MU)C B,C B,C 

MC14541B Oscillator/Tirner o B,C B,C 
MC14543B BCD-to-7 SE1gment Latch/Decoder/Driver B,C B,C 
MC14549B Succe::.sive Approx. Register o B,C B,C 
MC14551B Quad 2-Channel Analog Mux B,C B,C 
MCM'4552A 64 x 4 Bit Static RAM B,C B,C 
MC14553B Three-Digit BCD Counter B,C B,C 
MC14554B 2 x 2 Bit-Parallel Binary Mult. B,C B,C 
MC14555B Dual Binary 1 of 4 Decoder o B,C B,C 
MC14556B Dt.Jal Binary · of 4 Decoder (1nv) o B,C B,C 
MC14557B 1-134 Bit Shlf: Register o B,C B,C 
MC14558B BDC-10-7 Segment Decoder B,C B,C 
MC14559B Successive Approx. Register o B,C B,C 

MC14560B NBCDAdder B,C B,C 

MC14561B 9'1; Cornplernenter B,C B,C 

MC1<562B 128 Bil Stat11~ Shift Register o B,C B,C 

MC1L5668 ln1justrial Time Base Generator B,C B,C 
MC1<568B Phase Comparator/Program Counler o B,C B,C 
MC1L.569B High Speed Dual Prog. Counter B,C B,C 

I 
MC1L572UB Hex Gate o B,C B,C 
MC1 L~573 Quad Programmable Op Amp B,C B,C 
MC14574 Quad Programmable Comparator B,C B,C 
MC14575 Dual/Dual Prog. Op Ampl/Comparator B,C B,C 

I 
MC14580B 4 x 4 tJ ult1port Register B,C B,C 
MC14581B 4-Bit /l,nthmetic Logic Unit B,C B,C 
MC14582B Look-Ahead Carry Block B,C B,C 

I MC14583B Dual Schm1ltTrigger B,C B,C 
MC14584B H•9X Schmit:Trigger o B,C B,C 
MC14585B 4-Bit Mag ni .ude Com para tor o B,C B,C 
MC145100B 4 >< 4 Crosspomtsw1tch o B,C B,C 

I -
o Oualif1ed "common F„ components ) o+ Oualif1ed «sole f„ components 
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1TL-LS 

DEVICE 
TITLE 

FUNCTIONAL 
DESCRIPTION 

·~· 

o 10 """ 
-~ 

'" 

Vollage) 
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CECC90000 
PROCESSED 

Class 

883 
PROCESSED 

Class 

B,C 
13,C 
13,C 
13,C 
13.C 
13,C 
BC 
13 c 
!3,C 

B,C 
B.C 
B,C 
El,C 
B,C 
B.C 
B.C 
EH 
B,C 
B,C 
B.C 

El.C 
B,C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 

B.C 
B.C 
BC 
B.C 
B.C 
8.C 
BC 
B.C 
B.C 

B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
8.C 
B.C 

B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 

B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
BC 

BC 
BC 
BC 
BC 
BC 
B.C 

BC 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 
B.C 

JM 38510 
QUALIFIED 
Slash Sheet N° 

30001 

30401 
30402 

30110 

31303 

36001 

30106 
30107 



TTL-L_S 

DEVICE FUNICTIONAI. CECC90000 883 JM38510 
mLE DE5'CRIPTION PROCESSED PROCESSED QUALIFIED 

Class Class Slash Sheel N.0 

LS181 82-02 B.C 30801 
LS182 82-02 B.C 
LS183 82-02 B.C 
LS190 82-02 B.C 
LS191 82-02 B.C 
LS192 82-02 B.C 
LS193 82-02 B.C 
LS194A 82"02 B.C 
LS195A 82-02 B.C 
LS196 82-02 B.C 
LS197 82-02 B.C 

LS221 B.C 31402 
LS240 B.C 32401 
LS241 

B.C 32402 
LS242 B.C 32801 
LS243 

B.C 32802 
LS244 B.C 32403 
LS245 B.C 32803 
LS247 B.C 
LS248 B.C 
LS249 B.C 

LS251 8·1r·pu!tv'uxTS B.C 30905 
LS253 Oual4-lnou!Mu(TS B.C 30908 
LS256 Dual4-B1!Addr€ssablelatch B.C 
LS257A Ouad2-lnputMux/N-lnvTS B.C 
LS258A Quad 2-lnputMux/lnvTS B.C 
LS259 8-Addressablelatch(9334) B.C 
LS260 OlJ<il 5-lnput NOR Gate B.C 

' 
LS266 Ouad Exc.lus1ve NOR Gate OC B.C 
LS273 OctalDFl1p-FlopW/Clear B.C 
LS279 OuadSel/Resel Latch B.C 
LS280 9-811 Odcl/Even ParityGen/Checker B.C 
LS283 4-E11 Full Adder 1Rotated LS83A) B.C 
LS290 Decade Counte· (01v1de By 2 & 5) B.C 
LS293 4·E.1!81n.iryCounter B.C 
LS295J, 4 811· SRTS B.C 
LS298 Oułd 2-Mux W/Output Register B.C 
LS299 8-E:1tSh11t/Stor<1gereg1sterTS B.C 
LS322J, 8-E:1! Sh1't Req1~ter W/S1gn Extend TS B.C 
LS323 8-E:1tSh1't/Stor<1geReg1sterTS B.C 
LS348 8-To-3L1nePncr11yEncoderTs B.C 36002 
LS352 Ou.~14-tv'ux (lnv LS 153) B.C 
LS353 0ułl4-tv'ux(LS352W/TS} B.C 
LS365J, He ( 6uff.9r TS Common Enable B.C 
LS366h He( lnvTS Common Enable B.C 
LS367h He( Buffer TS 4-811 & 2-61! B.C 
LS368h He( lnvl S 4-Blt & 2-811 B.C 

LS373 Oe tal T ransparEnt Lat eh TS 82-02 B.C 32502 
LS374 OctaiOFl1p-F:oJTS 82-02 B.C 32503 
LS375 Ouadlalch 82-02 B.C 31604 
LS377 OctalOFhp-FlooW/Enable 82-02 B.C 32504 
LS378 Hex D Hp-Flop WIE nable 82-02 B.C 
LS379 4-BitDFlip-FlopW/Enable 82-02 B.C 
LS385 Quad Adder/SL btractor (4-61!) 82-02 B.C 
LS386 2-lnputOuad/ExclusiveORGate 82-02 B.C 

LS390 DualDecadeCounter B.C 
LS393 Oual4-B1t61naryCounter B.C 
LS395 4-BitSRTS B.C 
LS398 0Lad2-lnputtv'uxW/Storage B.C 
LS399 0Lad2-1nputtv'ux/Storage B.C 
LS490 DualderndeCounter B.C 32703 
LS540 OctalBuffer/L1rieDr1verTS B.C 
LS541 OctalBuffer/L1neOr1verTS B.C 
LS568 DEcade Up/OoNn CounterTS B.C 
LS569 Bi nary Up/Down CounterTS B.C 

LS620 82-02 B.C 
LS621 82-02 B.C 
LS622 82-02 B.C 
LS623 82-02 B.C 
LS640 82-02 B,C 
LS641 82-02 B.C 
LS643 82-02 B.C 
LS644 82-02 B.C 
LS645 82-02 B.C 
LS668 82-02 B.C 
LS669 8202 B.C 
LS670 82-02 B.C 31902 
LS716 82-02 B.C 
LS718 82-02 B.C 
LS783 82-02 B,C 
LS795 82-02 B.C 
LS796 82-02 B.C 
LS797 82-02 B.C 
LS798 82-02 BC 

fil 
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ECL 

DEVICE FUNCTIONAL CECC90000 883 JM38510 
TITLE DESCRIPTION PROC ESSE O PROC ESSE O QUALIFIED 

Class Class Slash Sheel N° 

10100/10500 Quad 2-lnput NOR Gate w th Strobe 82-02 8,C 
10101/10501 Quad OR/NOR Gate 82-02 B.C 6001 
10102/10502 Quad 2-lnput NOR Gate 82-02 B,C 6002 
10103/10503 Quad 2-lnput OR Gate 82-02 B.C 
10104/10504 Quad 2-lnput AND Gate 82-02 B,C 6201 

I 
10105/10505 Triple 2-3-2 lnput OR/NOF: Gate 82-02 B,C 6003 
10106/10506 Triple 4-3-3 lnput NOR Ga1e 82-02 B.C 6004 
10107/10507 Triple 2-lnput Exclusive OF!/Exclus1ve NOR 82-02 B,C 6005 
10109/10509 Dual 4-5 lnput OR/NOR Gate 82-02 B.C 6006 
10110 Dual 3-lnput 3-0utput OR Gate 82-02 B,C 

101t1 Dual 3-lnput3-0utput NOFI Gate 82-02 B,C 
10113/10513 Quad Exclusive OR Gate 82-02 B,C 
10114/10514 Triple Line Receiver 82-02 B,C 
10115/10515 Quad Line Receiver 82-02 B,C 
10116/10516 Triple Line Rece1ver 82-02 B,C 

10117/10517 Dual 2-Wide 2-3-lnput OR-AND/OR-AND-INVERT Gate 82-02 B,C 
10118/10518 Dual 2-Wide 3-lnput OR-Al\ID Gate 82-02 B,C 
10119/10519 4-Wide 4-3-3-3-lnput OR-AND Gate 82-02 B,C 
10121110521 4-Wide OR-AND/OR-AND-INVERT 82-02 B,C 
10123 Triple 4-3-3-lnput Bus Driver 82-02 B,C 

10124/10524 Quad TIL-to-MECL Translator 82-02 B,C 6301 
10125/10525 Quad MECL-to-TTL Translator 82-02 B,C 6302 
10128 Dual Bus Driver (MECL 10,000 to TIL/IBM) 82-02 B,C 
10129 Quad Bus Rece1ver (TTL/łBM to MECL 10,000) 82-02 B.C 
10130/10530 Dual Latch 82-02 B,C 

10131/10531 Dual Type D Master-Slave Flip-Flop 82-02 B.C 6101 
10132 Dual Multiplexer w1th Latch and Common Reset 82-02 B,C 
10133/10533 Quad Latch 82-02 B,C 
10134 Dual Mult1plexer with Latch 82-02 B.C 
10135 Dual J-K Master-Slave Flip-Flop 82-02 B,C 6104 

10136 Universal Hexadec1mal Counter 82-02 B,C 
10137 Universal Decade Counter 82-02 B,C 
10138/10538 B1-Qu1nary Counter 82-02 B,C 
10139/10539 32 x8-Bit Programmable Read-Only Memory 82-02 B,C 
10141/10541 4-811 Universal Shift Register 82-02 B,C 

10143 8 x 2 Mult1port Register File 1RAM) 82-02 B,C 
10144/10544 256 x 1-Bit Random Access Memory 82-02 B,C 
10145/10545 16 x 4-Bit Register File (RAM) 82-02 B.C 
10146/10546 1024 x 1-Bit Random Access Random Memory 82-02 B.C 
10147/10547 126x 1-Bit Random Access Memory 82-02 B,C 

10148/10548 64 x 1-Bit Random Access Memory 82-02 B,C 

t 0152/10552 256 x t -Bit Random Access Memory 82-02 B,C 
10153/10553 Quad Latch (Negative Glock) 82-02 B,C 
10158/10558 Quad 2-lnput Multiplexer (Non-lnvert1ng) 82-02 B.C 
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ECL 

-DEVICE FUNICTIONAL CECC90000 883 JM38510 
TITLE DESCRIPTIO N PROCESSED PROCESSED QUALIFIED 

Class Class Slash Sheet N° 

10159 Qua1j 2-lnput Mult1plexer (tnverting) 82-02 B,C 

10160/' 0560 12-Bit Parity Generator/Checker 82-02 B,C 

10161/10561 Bi nary to 1-8 Line Decoder (Low) 82-02 B,C 
10162/" 0562 Binary to 1-8 Line Decoder (High) 82-02 B,C 

10163/' 0563 Erro' Detect1011/Correction Circuit (IBM Pattern) 82-02 B,C 

10164/''0564 8-Line Multiplexer 82-02 B,C 
10165/•0565 8-ln;:Jut F'r1or1ty Encoder 82-02 B,C 
10166 5-81t Ma9nitucle Comparator 82-02 B,C 
10168/ I 0568 Quad Latch (Common Clock) 82-02 B,C 
10170/ I 0570 9 + .2-Bi1 Parit'{ Checker 82-02 B,C 

10171/10571 Dual 4-Llne D1~coder (low) 82-02 B,C 
10172/ I 0572 Dual 4-Llne D·~coder (High) 82-02 B,C 
10173 Quad 2-lnput Multiplexer /lat eh 82-02 B,C 
10174/10574 Dual4-to-1 M.Jll1plexer 82-02 B,C 
10175/ I 0575 Quint Latch 82-02 B,C 

10176/10576 Hex D Master ·Slave Flip-Flop 82-02 B,C 6103 
10177 Trip e MECL-to-MDS Translator (N-Channel) 82-02 B,C 

10178/10578 Binary Countm 82-02 B,C 
10179/10579 Look Ahead Carry Black 82-02 B,C 
10180/10580 Dual 2-E:it Adder/Subtractor 82-02 8,C 

10181/10581 4-B tArithmetic Logic Unit and Funct1on Generator 82-02 B,C 
10182/10582 2-Bit Arithme1ic Logic Unit and Funct1on Generator 82-02 B,C 
10183 4 x ~~Mu tiplie1 82-02 B,C 

10186/10586 He>. D Flip-Flop w1th Common Reset 82-02 B,C 
10188 He> Buf·lerwi1h Enable 82-02 B,C 

10189 Hex lnverter w1th En ab le 82-02 B,C 
1 0190110590 Quad MST-to-MECL Translator 82-02 B,C 
10191110591 He>: MECL-to-MSTTranslator 82-02 B,C 
10192110592 Quad Bus Drio'er 82-02 B,C 
10193110593 Error Detect1on/Correct1on Circu1t (Motorola Pattern) 82-02 B,C 
10194110594 Dual S1rriultaneous Bus T ransce1ver 82-02 B,C 

10195110595 He)( lnverter/Buffer 82-02 B,C 
10197110597 He:< AND Gate 82-02 B,C 
10198 Monostable Mult1v1brator 82-02 B,C 

10210/10610 High-Speed Dual 3-lnput/3-0utput OR Gate 82-02 B,C 
10211/10611 High-Speed Dual 3-lnput/3-0utput NOR Gate 82-02 B,C 

10212.'10612 High-Speed Dual 3-lnput/3-0utput OR IN OR Gate 82-02 B,C 
10216.'10616 High-Speed fnple Line Rece1ver 82-02 B,C, 
10231.'10631 High-Speed Dual D Master-Slave Flip-Flop 82-02 B,C 
10287.'10687 High-Speed ,2-Bit Mult1pller 82-02 B,C 

10318 High-Speed 1\i1ECL Dig1tal-to-Analog Converter 82-02 B,C 

10800 MECL-l_SI 4-Bit Alu Sllce 82-02 B,C 
10801 MECL-l_SI Microprogram Control Funct1on TBA TBA 

10803 MECL-!_SI Memory Interface Function 82-02 B,C 
10804110805 MECL-·-SI ECL./TTL lnverting B1direct1onal Transce1ver w1th Latch 82-02 B,C 
10806 MECL-LSI Dual Access Stack 82-02 B,C 
10807 MECLE1-B1t Bidirect1onal Bus Transceiver 82-02 B,C 
10808 MECL-LSI P·ogrammable 16-Bit Sh1fter Funct1on 82-02 B,C 

-
-
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LINEAR IC~ 

Processed according to CECC 90000 

Test N° Screen CECC90000 Details and condltlons Class A Class B 
lestmethod 

___ L _CECC9()(){)()appencj1xA __ __ 100% _____ 100."fo.___ ___ _ 1 lnternal visual (precap) 4.2.1 
--

2 High temperature storage 4.6.1.1 24H at max rated storage 1 OO% 1 OO% 

-1.~peratu."'___ __ ----· 1-3-- -Te~P~hi~e cydi·n-g------1-----4.6.8.1 -- ---- - --- 1Ocycles1omi~- each at ~1n max --- 1 oo% ------ 7oo%·----
--- _ ------------------------- ___ ~gete~perat~----- ____ _ _______ >-----·-

I Constant acceleration 4 6 7 As spec1f1ed and accord1ng IEC 1 OO% 1 OO% 

I- _L ~)11~:1:~::~-, ---------~-- - --- -- -1 :~a:~~::~~:::0a~:~::) --~~--- -100~------
IEC68-2 t7test0k 

I ____ ~ ~osslea~------ __ ~--------- ·------t' ~~~~g~1e~~ccord1n~IEC68-2 17 100% 100% 

0.2 Burn-1n Per Motorola DataSheet orDeta1I DurationT = 168H tolerance: -8H 1 OO% 

~----·---·---~ -~~f1cat1on _____________ rr_""Tmax~perat1~ ____ _ _ ____________ _ 
I-~f-- ~~~:~~~::~e=ti~specti; (quality ----- - -- .. --- - - - Accord~tosubgr~~~, A3 Ą;- ~~m:~ing ---- ·-~~~:~ ----

1
--~-1 .conformance) ________ _____ _ ______ A4b A5ofdeta1lspe~f~t1~---~essm~~-1-Assessment_~ 

. _5 __ ,_External_v1sualinspection _ ___ __ __ __ __ _____ 100% 100% I 
- OuahtyconformancegroupB~C -- - - - - - - -- -- -- -- -~-- Sam~l~----1---Sampling-----1 

I Assessment S Assessment S 

I 

I 
I 

I 
I 

I 

I 

I 

I 

--·----------'------1- ----Typ1cal rehabrlity 1mprovementcornpared to commerc1al products as per Mll-HDBK 21 ?C 

Note {1) appl1cable only for dev1ces w1th Au w1re 
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LIN8~F{ IC 

f>rocessed acc:ording to MIL-STD-883 

Screen MIL-STD-883 
method 

Condition ClassB ClassC 

f I 
Interna! visual (precap) inspection 201 O Condition B 1 OO % 1 OO% 

----------·-------+---_:._-------+----

~-
4 

High temperatu1 e sta b1lizat1on bake --'---1008 __ _ 

Temperaturecycling 1010 

Constant acceleration 

24H at max rated storage temperature 

1Ocycles1 Omns each at min max 
storage temperature 

----'------- --· 
2001 

1015 

Y1 axis at 3CXXX>G min (1) ___ _,_ ____ ---· 
Burn-1n Condit1on C 160HatTA=125°C 

·---+-------

: =J ::: ;;::~:~::e~===--l-~;_~_~_f~-~-~~-~-de_t~1I s1at1c tests at 25°C 

Applicable on electrical rejects found 

----~n_p~------· 
1014 

Cond1tion A or B 
Cond1tion C 

100% 100% 
-------+---

100% 100% 

100% 100% 

100% 

_:o% _
1

100% ___ _ 

10%max 10%max 

------- -----
100% 100% 8 Hermet1c seal 

a) fine 
b)gross 

-----------+--- ---- _ __, ______ _ 

10 

11 

Electrra group A in!:i-pech)fl 
(qualityconformance) 

External visual 1nspect1on 2009 

-----'----__ _j_ __ 

O u ality conformance 
GroupB,Ctes~----- 5005 

- OC parameters at TA= 25°C 
- OC parameters at high and low temp. 

----+---__ -_Dynamictestsat25°C ACt~ 

To be pertormed aft er complete 
-----~~rk1ng _________ _ 

_____ s~eProwam Opt~-----
Typ1cal reliab1l1ty 1mprovernent(l1Q quality ctor) compared to com erc1al productsas per MIL HDBK 217 C. 

Option Q -- Qualification group B and C tests 

GroupB 

Tes1s MILSTD883 
mel hod 

20Hi 

COnditlon 

GroupC 

LTTO Tests 

Subgroup1 

MILSTD883 
method 

AOLLevel li 
0,4% 
0,65% 
0.65% 

100% 

Opt1onO 

15 

COndition 

AOLLevel li 
0,4% 
0,65% 
0,65% 

100% 

Option O 
·-----

2.5 

LTTD 

Subgroup1 
Physical 
d1mension 

Subgroup2 
Res1st:ince to 
solver·IS 

Subgroup3 
SoldErability 

201~) 

2dev1ces 
(nofallures) 

··-----·- ~----.----

4dev1ces 
(nofa1lures) 

--·---- _L -------

Ji:~~;,s:____~ ':_ ___ -~:sa112,~ -+ _5_ __ 

1 Subgroup2 

Temperaturecychng 1010 Testcond1t1ont, I 15 

Constantaccelerat1on 2001 Testcond1t1on Emin ! 
2003 Soldenng temperature 15 

of260 ± 10~~--1----~--
Subgroup4 

_Lead~~-~~-- _____ Testco~dition _B~-__ 15. ___ _ 

Subgroups 
~~:_trength ~2 _____ Asapp11cabl:_________ __ . .2~---

Subgroup7 
Se al 
a)f1nEl 
b)gross 

1014 As applicable 

SeaJ 1014 

;i.)f1ne 

Visual exam1nat1on 
b)gmss I 
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Processed according to CECC 90000 

Test N° Screen 

ln~~n~_v1sual (p~~c.a_!::L___ : i ::~:=~,:~-
5 _ ~~(A) f1ne/(Bl gro~sJ2l___ 

6 Inter m (Pre Burn In) electr 

CECC90000 
method 

4.2.1 

4 61.1 

4.6.8.1 

4.6.7 

4.6.9.1/4.6.9 2 

Motorola data sheet orCECC 
slash sheet 

Condition 

Appen9~~~ 

24H at max rated storage 
temperature 
- - -

1 O cycles, 10m1n ear.h at min/max 
storage terriperature ___ _ 

Acc?rdtng to IEC 68-?~_7 __ _ 

A~~_r-_~g_to1EC6~~-=22__ __ 

DG-test at 25"C 

ClassB 

100% 

100% 

1100% 

I 100% 

_µDo/,-=:-__ 
100% 

ClassC 

100% 

100% 

100% 

100% 

100% 

-+- par~meters (?2__ __ 

i--8 t' -~~~~,:n(l:::t-Burn ,n) ~le~ 
100% -------- ----- - - r-_-[;_-~ra-11~--n .y:- 15_ s __ H T: Tm_ax ope_r;;;;-_ n 

~~qu1~~i145°C~71-/~- _ 

_e_ar~f!1ele~_(2)____ _ ___ _ 

~~iA) f1~_e/(B)gro~_(_!l_ 

1 O F1nal electncal test 

11 Oual1ficat1on or conforrnance 
1nspect1on 

1 2 External visual 

Motorola data sheet or CECC 
slash sheet 

4 6.9.1 /4.6.9.2 

l ___ oc-~est at 25~-

-_j Accord1ng_~~ 68_-=~-2_? 
Per motorola data sheet or CECC I OC parameterat 
slash sheet 1 25"C 

I 

2 Max. min. operat1ng 
temperatwe 

f
1 Fu~~altestat25°C _ 

-Group A 
-Group B 

_ -GroupC ______ _ 

Accord1ng to CECC 90100-5.4 

100% 

100% 

100% 
100% 

100% 

100% 

100% I 

t
1::~ I 

Asses_sment R Assessment R 
sampling sarn pl mg 

--- -- --
100% 

1100% 

1) The fine and gross seal screen tests shall be performed 1n any sequence between step 5 and 9 afler complet1011 of all bendrng operat1ons on the term1nals 

2) Unless otherw1se spec1f1ed at the manufaclurers opt1on 
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-TTL--L_S, ECL 

Processed according to MIL-STD-883 

Test N° Screen 

lnternal 
visual (Precap) 
-------

Stabilization 
bake 

Temperature 
cycling 

Constant 
acceleration 

Seal (A) Fine 
(8) Gross 

---

---

--------

[ __ _ 

Interim electrical 
parameters 
------

Burn-ln test 

F1nal electr1cal 
test 

Oualificat1on 
or quality 
conformance 
1nspect1on 

----

----

MIL-STD-8836 Conditlon 
Method 

2010 Condition B 

-
1008 6 HAS at 175°C 

or equivalent 
~-------

1010 Condition C 
1 O cycles 

2001 Condition E 

-- Y 1 ax!~ only 

1014 A) Condit1on B 
B) Cond1tion C 

1-- ---
Per Motorola OC Test 
data sheet at25°C 

1015 160 HRS at 125°C 
orequivalent 

Per Motorola OC-Parameter at 
datasheet 

I 

1) 25°C 
2) Max. and Mln 
Dynamie Test and 
Sw1tch1ng Test 
25"C 

at 25°C 
~------ ---------

5005 Group A 
Group B 

Class 
B GroupC 

Group O 
--------

= j""'m"• 
1 O External visual 2009 

I 

I 
I 

I 

24-19 

ClassB ClassC 

100% 100% 

100% 100% 

100% 100% 

100% 100% 

--
100% 100% 

100% -

100% -

100% WO% 
WO% -

100% -

100% 100% 

Sample Sample 
Sample Sample 

Optional Optional 
Optio~~ Option~---

~00% ~00% 

! 
I 

I 



CMOS 

Processed accordin1g to 859000 

Test N° lnspection screening BS 9400 test method Condttion of test 

Level B 

1 SO'JC for 24 hours 
~~ca~~ect1on ___ ---t 1 ~ _________ _ 

t~gh~~peraturestorage __ _ ~3 _________ _ 

1 O cycles -65°C to 150°C -i ~E.:_dchangeof~~era~ _ -~6~ 

_11 -~~ele~~!:s!ead~sta~- 12.6.9 -_1 296000-m!s2 

___ 'n-dire~ __ nY-2 __ _ 
T :1_nea~Grossle~ktest~--- ____ 1 26.~~-,(~L_ ___ . _____ _ 

_ ~~e~tncal te~t_s_ ___ _ __ per BS9:°~r BS949-1 ~::1fl<::n jJ~~~1~~~~;~is~~d A3 olthe : 1 ~1~~~ ~;:~~~~sts- --- ~e~·:~9490~r ss94~~~~~~;~~on --r- ~::~~:r-~:-~n-~:2-":-na-~ ;i:f~he --
- __ __ __ __ __ spec1l1cat1on at 25°C 

9 Quality Assurance subgroup A --1 - -- --
A 1 Visual 1nspect1on 1 .2.2 lnspect1on level I 
A2 Funct1onal li 
A3 Static li 
A4 Dynamie S-4 

SubgroupB 
B 1 D1mens1ons 
82 (a) Solderab1l1ty (D) 
82 (b) Rap1d change of temperature 

followed by fine and gross leak 
83 Terminal Robustness bending (O) 
86 Accelerat1on steadystate 
87 Eledncal Endurance 
88 Attnbutes informat1on for 
subgroups 82(a), 82(b), 83, 86, 87 

-~~wn_t~pc 

Subgroup D 

1.2 3 
1.2.6.15.1 
1.2.6.13 
1.2.6.14.(1),(3) 
126.16.3 
1.2.6.9 
1.2.7.2.6 

lnspect1on Level S-2 
S-4 
S-4 

Every 3 months 

Every12mon1hs 

S-3 
S-4 
S-4 

Category52 
Screening 
LevelB 

Category53 
Screening 
LevelC 

100% 

100% 

100% 

100% 

I 1ooo/o__ 
f 100°10 

100% 

100% 

~O"lo__ --

~[--== 
100°/o 

100% 

-1 5 % -- --+-115~ 
0.15% 0.15'% 
1.5% 1 5'% 

::0% -t:~:-
40% 4.0% 
40% 40% 

65% 65% 
40% 4.0% 
1 5% 1.5% 

lnspection requirements: 

Accełeration Test: 
Bum-in Screen li du ring electncal tests aft er Burn-1n more than 1 O % defectives are found the product1on lot will be re1ected. 

All tests to be conducted at T amb-= 25°C unless otherw1se spec1f1ed. Sam pies sumb1tted to tests marked 'O' shall not be accepted for release under 
8S 9000 (see 2 5 5. ot 88 9000, Part 1) ______/ 
D1rect1on Y2 is u·.e accelerat1on wh1cłl lends to separate the bonds 

------------
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Processed ac:cording to CECC 90000 

Test N° Screen CECC90000 
method 

Condition ClassB ClassC 

10 

11 

Interna! visual (precap) 4.2.1 
---~----------t--------------

_ Appe~~----------+-1_0_0_%______ 100 % _____ _ 

H1gh temperature storage 4.6.1.1 24H at max rated storage 1 OO % 100% 

-·-----------;----- ----------·-- __!:_~perature ________ .______._·--------+-----

T~::ra_ tur::~------ _ 4.6.a.1 _________ -t]t~~:~~et~~p~~~t~~~hatrn--1n/max ____ i-----100% _----·~o------
Constantaccelerat1on 4.6.7 Asspec1f1edAaccord1ngto 100% 100% 

IEC68-2-7 
---------------------- ---r-----------

Hermet1cal seal Tracergas method accord1ng to IEC 100 % 1 OO% 
(A) fine teak (1) 4_5_9_ 1 68-2-17test0kfollowed by Bubl>e 
(B) grossleak 4 6.9.2 testaccord1ngto IEC 

lnterimeleci:ri~pararneters(2) ~~!~r~~ae~~tasheeto~CECC -- --i ~~~~~_::::~~- ----- ---Woo/0 _______ ----

------------- ------- --------- --- -~--- --- --- ----
Burn-1ntest Durat1on T=168HT = Tmax 100% 

1 
operat1on {orequrvalent 145°C, 87H) 

~------------- -!---------------; --------------+---·--- -------------

F1nal electric~'.:rame1:s______ ~~!~r~~~e~~tasheeto~ CECC --i' ~C-test at25~------ 1 OO o/~--~---- 1 OO o/: ____ _ 

Exter~alv1s1~------t----------------- __ Tobe_performeda~rmark1ng _____ 100% ____ 100% ___ _ 

Quality assurances Su b;'Jroup A Accord1ng to su bJroup A2 /l3 A4 Assessment S Assessment S 
1nspec~ion (qualit~„_:~~formanc~) _________ 

1
~ __ AS, of d~-~a1I spec1ficat1on _____ _ 

Subgroup B, C sampling sampling 

i 

1) The fine arnj gross seal screen tests shall be performed in any sequence between step 5 and 9 after complet1on of all bend1ng operat1ons on the term1na1s ) 

~-'rw-is __ '_s_p_ec-if-1ed_a_t_th_e_rn_a_n_uf-aci_u_r•_rs_o __ p_t1o_n~----~-----~--~---~----~----~---~ 
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CMOS & f\JMOS 
Processed according to MIL-STD-883 

Processed devices most popular in Europe. Additional linear products are being added to this list as the market needs broaden. 

Test N° j Screen ClassC 
! 

MIL-STD-883 
Method 

Condition ClassB 

' 

I ~~~~r;a~:isual 201 O 
~---·-----··--------- J.__-----·---4------ ----- ·--·--·---·--

Cond1tion B 100% 100% 

~- ~-ab1l1za~~ bake_ 1008 
1~ Temperaturecycling 1010 

__ 1--_________ ?4Hm1n_~~~tionC ______ _ 

1Ocycles10mns each at min max 

100% 100% 

100% 100% 

~~· _____________ )__ _______ ...___ ____ ----~-~~getem_~~---------

L-.,~ Constantaccele~~-----~~---->---- ----~ondrt10~_:_'2.:...Ylaxi:_ _______ -~--- ,.--------- 100% __ _ 

5 I Hermet1cseal 1014 I 
a) fine Cond1tion A or B 1 OO% 1 OO% 

I b) gross ------· 1----------~·----- ___ c_~~?_it1_on_C ------·--- ·-- _1_oo_'l:_o _______ , ___ 10_0_0;._, __ _, 

I 
Interim Electncal 
Parameters 

Per applicable de vice specif1cation 100% 

l ---- 1_-=--=-c:=:..::·---------~-------- ------- ------·------~- -------
11 Burn-ln 1015 160H,TA=125°Cor 100% 

L_ __ _J___________ '-------I ------~~~TA=_~~-------+----··----------

I 

Final Electncal Tcsts Per applicable dev1ce spec1f1cation 
1) Static 25°C ~)005 Subgroup 1, table 1 1 OO% 1 OO% 
2) Static min and max rated t>005 Subgroups 2, 3, table 1. 100% sample at 

I 
operating temperature group A 

3) Dynamie 25°C S005 Subgroup 4 and 9, table 1 1 OO% sample at 
group A 

'1 4) Functional 25°C -~1005 Subgroup 7 table 1 100 % 100 % 

,: · i:::::·==-:: =-t ___ ~~I:~_--_-_·==--_--~-------r=_~-1~_o_;_p-:,~=~----g_~_:_:,_~~t 
11 Quality conformance ~.005 See Program Opt1ons t-- Opt1on O Opt1on O 

groupB,Ctest I 

Option Q - Qualificatiion group B and C tests 

GroupB GroupC 

I 
Tests MILSID883 Condition LTTD Tests 

I 
MILSTD883 Condition LTTD 

method method 

Subgroup1 Subgroup1 
Phys1cal 2016 
d1mens1on 

Subgroup2 

2dev1ces 

l 1000Hro et 125 'C (nota1lures Steadystate 1005 
Lile lt~SI 

Resistance 10 2015 
solve;1ts 

Subgroup3 

4 dev1ces Subgroup2 I 

{notarlures) T ernperatu;e cyc11ng 1010 I fest cond1t1on C 1'.i 
Cons1antacce1erat1on 2001 Test cond1!1on E rn1n 

So1dcrab1l1ty I 2003 15 Sea1 1014 

a) fine 

Subgroup4 b)gros~, 

Leadfat1gue ?004 15 V1s1,alexdm1na11ur, 

SubgroupS 
Bond strength 2011 As appl i cabie 10 

Subgroup7 
Seal 1014 Asappl1ccible 
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[JISC~RETES 

Processed according to CECC 50000 

Test Screen 

lnternalv.isual (p·::.~--

Hig~mpE~~est~~il1zat!9~~ 

Temperature cyd1ng 

Constantaccelerat1on 

Hermetic S1:=!al 

CECC50000 
Testmethod 

4.4.1 
------ ---------+-

4.4.4 

4.410 

Details and conditlons ClassA 

i00% 
--·----

i00% 24H at max rat~d stora~_e_te_m_pe_ra_tu_re__, __ _ 

5 cycles 30 min. each at min max 100% 
storagetempera~ __ _ 

100% Asspec1fied and according IEC68-2-7 
and1EC147-5(note1) ---------+----· 

A) fine leak: Ok or radio 1sotope 100% 
____§l__grossleak:Qc ___ _ -----

6 \ntenm electrical test 
6 1 Byvariables 
6 2 Byattnbut 

E •. 1 

a) Diodes 

b) B1polartrans1stors rated at 
ambiant ternperature 
c) Bi polar trans1stors ~1t case rated 
temperature 
d) Field effect transisl1Jrs 

e) Rectifiers 

F1nal electr1cal test 
Byvanable 

Byattribut 

'-------+------------
Quality conformance Group A 

4.5.2. 1 
4.5.2.2 
4.5.2.3 

4.5.2.3 

4.5.2.10 

4.5.2.4 

Read and records initial values 
Check 1f values are w1thin limits of 

___2roupA ________ _ 

Durat1on in hours 
Tolerances: 
Condit1ons 
High temperature reverse b1ns or 
power diss1pation 
Power d1ss1pation 

High temperature reverse bias 

High temperature reverse bias 
(VSB~O,T ~ 150°C) 
Power dissipat1on for rectifiers rated 
at amb1anttemperature 
High temperature reverse bias for 
rect1fi~rs rated_ at case temperat~~ 

Per detail spec1ficat1on delta param eter 
accord1ng CECC50000 an n ex VI 
paragraph 3 
Check 1f values are w1th1n limit of 
gro~pA 

Pergenenc CECC 50000 Level F 

Typ1cal rellab1l1ty 1mprovementcompared to commercial products as per MIL HDBK 217C 

Note (1) ap~,11cable oni'; for dev1ces w1th Au w1re 

100% 

168 
-8 

Sampling 
Assessment F 

25 

ClassB 

100% 

t00% 

100% 

-----
100% 

-------j 

100% 

72 
-4 

Sampling 
Assessment F 

12 

"-----------~---------~-----~~---~-----~-~ 
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OISCRETE~S 

Processed accordinu to MIL-STD-750 

TestN° Screen lllllL-ST0-750 
rnethod 

Condltion LevelA 
requirements 

LevełB 
requirements 

10 

11 

Interna! visual (precap) 
1nspection ---------- --------

~~gh teme_e!~ture ~tab1l1zat1o~~ake 

T emperature cyclinn 

Constant accelerat1on 

Senalizat1on 

High temperature 
reverse bias (HTRB) 

Interim electrical test 

Powerburn-1n 

F1nal electncal test 

PDA (lot acceptance) 

Hermet1c seal 
A)f1ne 

_ B)gros~---------

:2072 
:2074 

1032 

1051 

?006 

1038 
1039 

For trans1stors 
For D1odes 

_2~f-2__at max !~ed sto~age t~~eratur~-

1Ocycles15mns each at min max 
__ s~ge t~mpe~!::r::__ ____ _ 

Y1 a.x1sat20000G minor 10000G (1) 
for dev1ces w1th PA 1 OWat TC= 25° C 

For D1odes 
For transistors Cond1t1on A 

Asspec1fied 
__ ___§y~riable~ad and reco~~)--·· 

For 01odes Cond1t1on B 

100% 
100% 

100% 100% 

100% 100% 

100% 100% 

100% 

Optron R Opt1onR 

100% 

1038 
1039 
1040 

For T rans1stors Cond1t1on B 1 OO % 1 OO % 
~~~yristorsCondit1onB·-----+--16_0_H _____ -+-_1_60_H ____ --+ 

As spec1f1ed 
-byvariables (read and record) 

~attribuls (GO NO GO) 

Appl1cable on electrical reJeclsfound 
on pos 9 
-------- -------

1071 Cond1tion G or H 
Condrt1onC 

100% 
100% 

10%ma.x 10%ma.x 

100% 100% 

. ~- _ Rad1og~aphy _______ _ 2076 See foot note (2) 1 OO % 
------ ---------- --- ·------------+------- -----

13 

14 

15 

Electncal group A inspection 
(Quality conformance) 

External visual exam1nat1on 2071 

Oualityconformance Group B test 

--------- _________ _,_ ____ ---

Typical reliab1l1tyimprovementcompared to commercial products as per 
MIL HDBK217C 

Note (1) appl1cable only for devices w1th Au w1re 

Note (2) not applicable for devices w1th Al wire 

24-24 

-OC parametersTA = 25° C 
-OC parameters at high and low 

temperature 
-Oynam1ctestsatTA = 25°C 
-ACtestatTA =25°C 

To be performed after complete 

--~ark1n2 ___ ~ __ _ 

See Program Options 

AOL 
0.4% Levelll 
0.65 % Level S3 

0.65 % Level S3 
0.65 % Level S3 

100% 

Opt1onQ 

35 

100% 

OptionQ 

18 



[JISC~F~ETES 

Option-R High temperature reverse bias screen 
The dev1ces are operated at reverse IJias with the follow1ng condit1ons 
VCB = 75 % of rated BV cso IE '= O 
TA= 1 OO°C m1nimurn 
t = 96 hours 
Electrical end point measurements are performed at the end of the test 

Option-Q Grc>up B qualification 
These tests are pertormed on an entire product on a sampling bas1s. Fa1lure to pass these tests d1squahfies the entire product lot 

Test Mil STO 750 method 

Subgroup1: 
2066 

LTPD 

20 ~~sicald1mensions _____ _ 
-----··---·-i---·---··-- ------ - ------ -- ------

Subgroupll: 
Soljerability 2026 (om1tag1ng) ---------- --------·---f--·----------------- --- ---------

--~~eraturecyclil:'.§__ ____ ----------·- _ ~~condit~~-- ______ --·- ___________ _ 

Thmmal shock 1056 cond1tion A 
---------------- ----- ~-------------------------

H~~etic seal ____ __ __ ___ _ ____ __ __ _ Method t 12, MIL STO ??2 test cond1t1on ~, procedure l~t con~ tion A~~?~~~ 15 

~~~~ureresistanc~------------"- __ ~21 (no~cond!!1oning_) -----·-------- _______ _ 

Subgrouplll: 
S~~-k ____ ----· __ --· ----·---- 2016 (non operatmą 1500 G 0.5 i:nsec, ~ blows 1n each orientation~ Y_~·~ _ 

v~~t1onfatigue ----- ---------- - - ~n opera~_---·--------- -- ----- -
V1t ratio n variable 2056 1 5 -------- - - -----·--·-- - -·------------·--- - ----- - -- ---- -- -· 

Co~stantaccelara_t~- __________ ______ __ __ 20D_ą (20.000G ?~~~tionX1 ·-~~~ Note (_!l__ _________ ._. ____ _ 

20 

SUbgroupV: 
Salt atmosphere (corros1on) 1041 20 
--------··--·- ·---------- -- -

SUbgroup VI: 
~i9~tem_Perat~~~-storc~~ _____________ -··- 1031 (T=200°Cm1n.) 

- ---·--------------- _y=-~ --
Subgroup VII: 
St1:;adystate operating life 1026 

Note (1 )· -- applicablE~ only 
• dev1ces w1th Au w1res 
• rect1fier~ and D1odes packages 
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Alphanumeric Index 

::hapter25 

l>evlce Type Page Devlce Type Page Devlce Type Page 

AD5b3 7-23 BD r1sa 12-5 BD236 15-15 
Al126L:;31 7-16 ODCO 5EfHES 19-18 OD237 15-15 
1\1126L.::;32 7-15 oor rx11 19-24 00239 15-15 
OA157 11-10 ODF X63[l 15-14 OD239A 15-15 
BA158 11-1 o BDV64 15-14 OD239D 15-15 
0At59 11-10 fJDV64A 15-14 Br>239C 15-15 
{)l)Y'/180-1 oo 17-11 fJDV64l1 15-14 OD240 15-15 
Ul:l105A/0/G 21-6 BDV6!5 15-14 OD240A 1!5-15 
ocx sr.RIES 19-14 ODV65Cl 15-14 oD24or. 15-15 
13CY58 19-3 OD'tdO 15-14 OD240C 15-15 
OCY59 19-3 IJDW12 15-14 00241 15-15 
BCY70 19-3 (lDW14 15-14 f1D241A 15-15 
OCY78 19-3 BD~'16 15-14 n!l241 n 15-15 
BC107 19-3 OD\\30 15-14 OD241C 15-15 
BC109 19-."3 BD'ri32 15-14 Elll2412C 15-15 
BC1'l9 10-3 OD~· 34 15-14 BD242 15-15 
BC140/1 19-6 BD\'136 15-14 EJ0242f, 15-15 
~lClC.0/1 19-e BflY.39 15-14 BC1242D 15-15 
flC177 19-3 80\\40 15-14 002112c 15-15 
OC178 19-3 OD\\41 15-14 [J[l243 15-15 
f'C179 19-3 BD\'142 15-l'ł ElD24JA 15-15 
1.'C102 19-12 ODW45 15-14 002430 15-15 
l:iC212 19-12 00'1146 15-14 nC:243C 15-15 
OC237 19-12 OD\1147 15-14 UD244 15-15 
nc2J8 19-12 ODX33 15-14 l)l'2 114D 15-15 
IJC239 19-12 fWX33A 15-14 BD245 15-16 
llC239 19-13 ODX331l 15-14 [)(>245/1 15-16 
OC264 19-26 BDX33C 15-14 []0245[) 15-16 
OC307 19-12 ODX34 15-14 SCJ246 15-lf, 
BC308 19-12 BUX34A 15-14 [.'L2 116i\ 15-16 
OCJ09 19-13 ODX34A 15-14 OD246C 15-16 
CC309 19-12 OD>'.3411 15-14 BC'249 15-16 
OC327 19-13 BDX34C 15-14 OD249A 15-16 
BC328 19-13 BDX43A 15-14 DD249ll 15-16 
OC337 19-13 BDX53C 15-14 BD249C 15-16 
BC.338 19-13 [1DX53 " 15-14 OD250 15-16 
flC3ó8 19-16 BDX53A 15-14 OD250A 15-16 
ACJó9 19-16 oox53n 15-14 OD250L1 15-16 
BC.372 19-1(, BDX54 15-14 BD250C 15-16 
BC373 19-16 BUX54A 15-14 OD3 l 1 15-16 
EJC4l3 19-13 BDX540 15-14 00312 15-16 
PC414 19-13 BDX54C 15-14 00313 15-16 
DC416 19-13 DDX620 15-14 80314 15-16 
flC445 19-13 ODX64C 15-14 Br>315 15-16 
OC446 19-13 ODX66C 15-14 BD317 15-16 
EJC448 19-13 13DX67C 15-14 OD318 15-16 
flC449 l'l-13 BDY'lO 15-14 OD3€5 15-16 
8C450 1'J-13 ODY91 15-14 00386 15-16 
CTC4B6 19-lJ BCY92 15-14 80387 15-16 
BC407 19-13 BD135 15-14 BD388 15-16 
BC4l18 19-13 DD136 15-14 003139 15-16 
BC4C9 19-lJ OD137 15-14 00390 15-16 
OC4'10 19-13 Bl>l38 15-15 80411 15-16 
f1C546 lą-12 00139 15-15 00412 15-16 
BC547 19-12 a.o 140 15-15 80413 15-16 
OC~48 19-12 (30166 15-15 BD414 12,-5. 
(3C549 19-13 00167 15-15 BD433 15.:; 16 
OC550 19-13 ll0168 15-12 B0434 15-16 
AC556 19-1~ BDlb9 15-15 8[)435 15-16 
9C.557 19-12 BD170 15-t5 FI0436 15-16 
BC55!J l 9-1.:? 80175 15-15 80437 15-16 
OC559 19-13 90176 15-15 EW4.38 15-16 
BC.5&0 19-13 00177 1'5-15 00439 15-16 
OC617 19-16 B0178 15-15 EJD440 15-16 
!'C618 19-16 00179 15-15 80441 15-16 
OC6J5 19-16 ODl'.30 15-15 BD442 15-16 
ElC636 19-16 60185 15-15 f3D5J3 15-16 
11C637 19-12 EJD186 15-15 BU534 15-16 
OCbJ9 19-16 OD187 15-15 BD535 15-16 
BC639 19-16 BD138 15-15 P,D53C. 15-16 
EJC6'10 19-16 00189 15-15 OD538 15-17 
OC€.50 19-13 BP233 15-15 BD675 15-17 
f1C651 lą-13 BD234 1'5-15 OD675A 15-17 
UC6512 19-13 BD235 15-15 ElD676A 15-17 

m 
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807460 15-17 81506 19-15 OUX13CECC 1 s-1 ~ 
80746C 15-17 81509 19-15 OUX14 15-1 <; 
80775 15-16 OF757 15-18 OUX14CECC 2s-1<; 
00776 15-17 OF759 1 s- lll OUX15 1s-1<; 
80777 15-17 BF760 15-18 8UX15CECC 1 s-12 00778 15-17 01761 15-18 8UX39 15-19 80780 15-17 8F763 15-18 OUX40 15-19 00785 15-17 or-181 15-18 BUX41 15-19 00786 15-17 8F787 15-17 ElUX4 li~ 15-19 00788 15-1'7 BF788 1s-1e OUX42 15-19 
00789 15-1'7 8F789 15-18 OUX43 15-19 80790 15-1 '7 Of"790 15-18 8UX44 15-19 
80791 1 s-1 ·7 OF791 15-18 OUX45 15-19 80792 1 s-1 ·7 8F792 15-18 BUX46 15-19 00795 1 s-1 ·7 .OF844 19-14 OUX47 15-19 
80796 1 s-1 ·7 Bf"845 19-14 AUX48 15-19 
00797 15-17 8F900 19-27 ouxeo 15-19 
00798 15-lć? 8F959 19-15 8UX81 15-19 
00799 15-P BF961 19-27 8UX82 15-19 
00800 15-1 ,. ORX40SERIC:S 16-2 OUX83 15-19 
80801 1 s-1 ,. 8RY55SERIES 16-2 OUX84 15-19 
80802 1 s-1 ,. OSSS0/1/2 19-8 OUX85 15-19 
80805 1 s-1 ,. 8SS71/2/3 19-4 8UY49P 15-19 80806 1 s-1 ,. 8SS74/5/6 19-4 OUY690 15-19 00807 15-1 i' 8SS77/8 19-6 8UY69P 15-19 80808 15- li' 8SW21 19-3 8U205 15-19 80809 15-1 i' osw22 19-3 BU208 15-19 80896 15-HI 8SW22A 19-3 8U208A 2s-2g 00896A 15-HI 8SX29 19-4 BU209 1s-2 
80897 1s-1ei 8SX45/6/7 19-6 8U323 15-20 
80897A 1s-1ei 8SX51 19-3 OU323A 15-20 
00898 15-17' 8SX52 19-3 8U326 15-20 
80898A 15-18· BS107 19-28 8U326A 15-20 
00899 1s-18 85170 19-28 OU406 15-20 
80899A 1s-18 OUS36 15-18 8U48;{ ł~:~g 80900 15-18 OUS37 1s-18 BUS A 
00901 15-18 8US45P 15-18 BU522 15-20 
80902 15-18 OUS46P 15-18 8U522A 15-20 
8FR90 20-13 OUS47 15-16 BU5220 15-20 
8f'R91 20-13 BYS35SERIES 17-15 
Of"R96 20-13 OUS47A 15-18 BYS60SEF1IES 17-15 OUS47AP 15-18 OYS75SERIES 17-15 OFW31 19-3 8US48 15-18 
BFW92A 20-13 8US48A 1s-18 8YT25-100 17-17 
8FX16 5 19-24 BUS48AP 1s-1a 8YT25-200 17-17 
Bf"X36 19-24 OUS48P 15-18 BYT25-400 17-17 
8FX38/9 19-8 8US98 15-18 8YT25-50 17-17 
Bf"X40/I 19-8 OUS98A 15-18 AYT25-600 17-17 
8FX89 20-13 OUT13 1s-18 8YT25-800 17-17 
BIY50/1/2 19-6 BUT14 15-18 8YT251000 17-17 
BFY81 19-24 eUT16 1s-18 ovv2s-1000 17-17 
8FY90 20-13 BUT3J 1s-18 OYV25-600 17-17 
8Fl99 19-15 8UT34 1s-18 8YV25-800 17-17 
8F224 19-15 8UT35 15-19 BYW20 17-17 
8f"240 19-15 OUT36 15-19 OYl'i21 17-17 
Bf"246/247 19-26 8UT50P 15-19 OYW22 17-17 
OF254 19-15 OUT51P 1s-1e 8YW24 17-17 
8f"255 19-15 BUVlO 15-19 8YW25-100 17-17 
BF256 19-26 8UV10tl 15-19 OYW25-200 17-17 
BF257/8/9 19-6 BUV11 15-19 8YW25-400 17-17 
8F374 19-15 OUVllfl 15-19 BYW25-50 17-17 
8F375 19-15 OUV12 15-19 8YW26 17-17 
OF391 19-14 BUV20 15-19 OYW28 17-17 
8FJ92 19-14 8UV21 15-19 BYW28 17-17 
OF393 19-14 BUV2 lll 15-19 8YW29-100 11-11 
8F420 19-16 8UV22 15-19 8YW29-150 17-11 
OF421 19-16 8UV23 15-19 BYW29-50 17-11 
8F422 19-16 8UV24 15-19 8YW30-100 11-12 
8F423 19-16 8UV25 15-19 OY'rt31-100 11-12 
8F466 1s-18 8UV26 15-19 BYW31-150 11-12 
8F467 15-18 8UV27 15-19 8YW51-150 11-11 
8F468 15-18 OUXlOCECC 15-19 OYW51-50 17-11 
8F492 19-14 OUX11CECC 15-19 8YW60 17-17 
OF493 19-14 oux12crcc 15-19 8YW61 17-17 
BF493 19-13 8UX13 15-19 OYW62 17-17 
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3YW64 
3YW66 
BYW68 
BYW77•150 
BYW77-50 
BYW78-100 
AYW78-50 
BYW79 
BYW80-50 
ovwa1-50 
BYW89 
BYW90-100 
BYW90-1000 
BYW90-400 
BYW90-50 
BYW90-600 
BYW90-800 
BYW91-100 
BYW'Jl-200 
BYW91•400 
BYW91-50 
BYW91-600 
BYW92-100 
BYW92150 
BY'lll94-100 
BYW94•100 
BY'lll94-150 
BYW94-150 
BYW94•150 
BY'lll94•50 
BYX38•1200 
BYX38•300 
BYX38-600 
BYX38•900 
BYX42•300 
BYX42-600 
BYX42-900 
BYX42R 
BYX50SERIES 
BYX55•350 
BYX55-600 
BYX61SERIES 
BYX98•1200 
BYX98-300 
BYX98R 
BYX99-1200 
BYX99-300 
BYX99-600 
BYX99-900 
6YX99R 
BY127/133 
BY196 
BY197 
BY198 
BY199 
BY206 
BY207 
BY208-1000 
BY208•600 
BY208•800 
BY210•4 
BY210-6 
BY210•8 
BY251 
BY252 
BY253 
BY254 
BY255 
BY.296 
BY298 
BY298 
BY299 
BY299 
BY396 

Page 

17-17 
17-17 
11-11 
11-12 
11-12 
17-13 
17-13 
17•17 
11-11 
11-12 
17-17 
!7•3 
17-3 
17•3 
17-3 
17-3 
17-3 
17-9 
17-9 
17•9 
17-9 
17-9 
17-13 
17-13 
17-13 
17-13 
17-13 
17-13 
11-12 
17-13 
17-4 
17-4 
17-4 
17-4 
17-5 
17-5 
17-5 
17-5 
17-8 
17-1 o 
17-10 
11-8 
17•4 
17-4 
17-4 
17-5 
17-5 
17-5 
17-5 
17-5 
17-~ 
11-10 
17-1 o 
11-10 
11-10 
17-1 o 
11-10 
11-1 o 
11-10 
11-10 
17-19 
11-1 o 
17-10 
11-2 
17-2 
17-2 
11-2 
17-2 
11-1 o 
11-10 
11-1 o 
17-1 o 
11-10 
11-10 

Devlce Type 

6Y397 
BY398 
BY406 
BY407 
BY500SElłIES 
BY601 
BY602 
BY603 
6Y604 
BY605 
BY607 
BY608 
6ZX55SERIES 
BZX79SERIES 
BZX83SEP.IES 
BZX85SERIES 
BZY06SERIES 
BZY88SERIES 
CtJ 74L.S374 
Cl06 SERIES 
C106 SERIES 
C122 SERIES 
C220 SERICS 
C229 SERIES 
C230 SERIES 
C232 SERIES 
DAC/08 
058641 
FHMF00402F 
G1006 
G1010 
Gl106 
Gl 11 O 
G2006 
G2110 
G3006 
G3010 
G5006 
G5010 
G506 
G506R 
G510 
G510R 
G6006 
G6010 
G8006 
G8010 
HA1199 
HllA SERIES 
Hl lU SERIES 
J308 
L.F156 
L.F157 
L.F255 
L.F256 
L.F257 
L.F355 
L.F356/A/B 
L.F357/A/A 
L.M 2904 
L.M107 
L.M108 
L.Ml09 
L.M 111 
L.IH 17 
L.Ml l 7L. 
L.Ml23 
L.M 1 C::4 
L.M127M 
L.Ml37 
L.M139 
L.M140-12 
L.fU40•15 
L.M140-18 
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11-10 
17-10 
17-10 
17-10 
17-7 
11-2 
17-2 
17-2 
17-2 
11-2 
17-2 
11-2 
18-4 
18-4 
18-4 
18-4 
18-4 
18-4 
10-10 
16•3 
16-ll 
16-3 
16-7 
16-7 
16-6 
16-7 
7-22 
7-4 
22-9 
17-4 
17-5 
17-4 
17-5 
17•4 
17•5 
17-4 
17-5 
17-4 
17•5 
17-4 
17-4 
17-5 
17-5 
17-4 
17-5 
17-4 
17-5 
12-5 
22-2 
22-2 
19-26 
6-3 
ó-3 
,_,„3 
6-3 
6-3 
6-3 
6-3 
6-3 
6-4 
6-,2 
6-2 
6-6 
7-29 
6-9 
6-8 
6•6 
6-5 
6-9 
6-9 
7•30 
6-7 
6-7 
6-8 

Devlce Type 

L.11140•24 
L.M140-5 
L.11148 
L.11150 
U1158 
L.11193SEIHES 
L.M·2 Ol 
L.M207 
L.M209 
L.M211 
L.M217 
L.f1217L. 
L.M217M 
L.11223 
L.M224 
L.M237 
L.f123711 
L.M239 
L.M248 
L.M250 
L.M2901 
L.M2902 
L.M307 
L.M308 
L.M311 
L.1·131 7 
L.M317L. 
L.M317fl 
L.M323 
L.M324 
L.M337 
L.M339 
L.M340•12 
L.M340-15 
L.M340•18 
L.M340•24 
L.11340-5 
L.M340-6 
L.M340-8 
L.M348 
L.f.1350 
L.M358 
L.M385 
L.14HSER IES 
M TRA2504 
M C 14490 
M C 145048 
M C 145721,;El 
MA C228 SERIE.S 
MAC15 SERIES 
MAC15 SERIES 
MAC216 SERIES 
MAC223 SERIES 
MAC50 SERIES 
MAC515 SERIES 
MAC525 SERIES 
MAC90 SERIES 
MElO SERIES 
MBRlOOSERIES 
MORlOOOSERIES 
MBR1500SERIES 
MBR2500SERIES 
MElR300SERIES 
MflR3000SERIES 
MBR3500SERIES 
MBR4000SERIES 
MOR6000SERIES 
MBR7500SERIES 
MOS49')1 /2 
MC MMH0026 
MC SN 54L.Sll 
MC M 10145 
MC 144110 
MC 145000 

Page 

6-8 
6-6 
6-5 
6-9 
6•4 
7-29 
6•2 
6-3 
6•6 
7-29 
6-9 
6-8 
6-8 
6-6 
6-5 
6-9 
t:i-9 
7•30 
6-5 
6•9 
7-30 
6-5 
6-3 
t:i-2 
7•29 
6-9 
6-8 
6-8 
6-6 
6-5 
6•9 
7•30 
6•7 
6-7 
6•8 
6•8 
6-6 
6-6 
6-7 
6-5 
6•9 
6-4 
6-9 
22•6 
17-3 
5•2 
5-2 
5-3 
16-15 
16-1 7_ 
16-17 
16-14 
16-18 
16-19 
16•17 
16-18 
16-12 
21-7 
17•14 
17-14 
17-14 
17-14 
17-14 
17-15 
17-15 
17-15 

H:i~ 
16-21 
1-12 
10-9 
10•4 
5-2 
5•2 



Devlce Type Page Devlce Type Page Devlce Type Page 

MC 145001 5-2 MC 1664 10-6 MC 3423r> 6-1 
MC 145100 5-3 MC 1666 10-6 11C 3424 3525L; 6-14 
MC 3486 7•15 MC 1660 10-6 r1c 3425U/r 6-14 
MC 74-11C54HC42 5-7 MC 1 r,70 10-6 MC 3456 6-18 
MC 34060 6-12 MC 1672 10-6 MC 3458 6-4 
l1C ~5002/A/C 6-4 r1c 1674 10-6 MC 3503 6-5 
11C 10H210 10-5 MC 1678 10-6 MC 3505 6-18 
MC 1306 12-5 MC 1600 10-6 MC 3517/8 11-15 
MC 1309 12-4 MC 1690 10-6 MC 3520 6-12 
MC 1310 12-·4 l.'C 1692 10-6 MC 3523U 6•13 
11c 1327AB 12-.2 MC 1694 10•6 f·1C 3524L 6-13 
MC 14U2 OOl,,2 6-10 r•c 1697 10-6 MC 3556 6-19 
MC 1400/ l,,2/Al,,2 1-2·1 MC 1699 10-6 MC 3558 6-4 
MC 1400U10 6• 1 l MC 1710/11 7-28 MC 45513 6•4 
~1C 1400U5 6-11) MC 1723 6-8 MC 4558C 6-4 
11c 1400U6 6-11 MC 1733/C ó-15 MC 47340 5-3 
MC 1403/A 6•11) MC 1733C 6-3 MC 4741 ó-5 
MC 1403/1503 7-2'.7 11C 1741 6-2 MC 6L70 5-3 
MC 1404/1504 1-2'.r MC 1741C 6-3 MC 6170 11-09 
MC 1404U10 6• 1 :1 MC 174Hl/S 6-2 MC 6203 5-3 
MC 14041J5 6-1() ·~c 1741NC 6-3 MC 6215 5-3 
MC 1405 1-2!; MC 1741SC 6-3 MC 6220 5-3 
MC 1408/150e 7•2<! MC 1747 6-4 MC 6828 8•4 
MC 1414/1514 7-2El MC 1747C 6-4 ~1C 7805 6•6 
MC 1417 1-20 MC 1776 6-3 MC 7805A/8/AC 6-6 
MC 1422 6-Hł r•c 1776C 6-3 MC 7812/A/0/C/AC 5-7 
MC 1436 6-3 MC 2801 12-3 MC 7815/A/U/C/AC 6-7 
r1c 1437 6-4 MC 2828 12-5 MC 7018/A/0/C 6-7 
MC 1438R 6•1€1 MC 3001 10-19 MC 7902C 6-4 
MC 1445 6-lS MC 3002 10-19 MC 7905.2( 6-6 
MC 1454 6-17' r•c 3003 10-19 r1c 7905/C/AC 5-6 
MC 1455 6-1 e: MC 3007 10-19 ~IC 790oC 6-7 
MC 1456 6-3 MC 3021 10-19 MC 7'J12C 6-7 
MC 1456213 5-3 MC 3022 10-19 MC 7918C 6-7 
MC 1458/C/l~/S 6-4 MC 3025 10-19 MC 7924C 6-8 
MC 1463 6-9 llC 3026 10-19 MC 3500 8-4 
MC 1466 6-10 MC 3028 10-19 MC 8501 3-11 
MC 1468 5-10 MC 3051 10-19 MC 8502 8-4 
MC 1469 5-8 MC 3052 10-19 MC 8503 8-4 
MC 1472 7-20 MC 3060 10-19 MC 8504 8-4 
MC 1488 7• 15· MC 3061 10-19 MC 8506 8-4 
MC 1489 7•15 MC 3062 10-19 MC 8507 8-4 
MC 1494 6-17 MC 3101 10-19 MC 8520 8-4 
MC 1495 6-17 MC 3102 10'"1 9 MC o 10808 8-3 
MC 1496 6•17 MC 3121 10-19 MC 1 16662 10-6 
MC 1500US 6-10 MC 3122 10-19 MC 1011101 10-5 
MC 1500U10 6-11 MC 3125 10-19 MC 10>1102 10-5 
11C 1500U5 5-10 MC 3126 10-19 MC 10fł104 10-5 
MC 1500U6 6-11 MC 3128 10-19 MC 10H105 10-5 
MC 1503/A 6-10 MC 3129 10-19 MC 10H107 10-5 
MC 1504U10 6-11 MC 3151 10-19 MC 10H109 10-5 
MC 1504U5 6-10 MC 3152 10-19 MC 1011116 10-5 
MC 1504U6 6-11 MC 3156 10-19 MC 1OH11 7 10-5 
MC 1505 7-25 MC 3160 10-19 MC 10lł118 10-5 
MC 1536 6-3 MC 3161 10-19 MC lOlłl 19 10-5 
MC 1537 6-4 MC 3301 6•5 MC 10H121 10-5 
MC 1538R 6-18 MC 3303 6-5 MC 10H130 10-5 
MC 1545 5-~5 MC 3333 14-1 MC 10H131 10-5 
MC 1554 6-17 MC 3340 12-4 MC 1011136 10-5 
MC 1555 6•18 MC 3341 12-4 MC 10H145 10-5 
MC 1556 5-3 MC 3344 14-1 MC 10H1451 10-5 
MC 1558/IJ/S 5-4 MC 3346 12-4 MC 10H161 10-5 
MC 1563 5-9 MC 3357 12-4 MC 10H162 10-5 
MC 1566 6•10 MC 3358 6•4 MC 10H164 10-5 
MC 1568 6-10 MC 3359 12-4 MC 1011173 10-5 
MC 1569 ~-a MC 3386 1~-4 MC 1011174 10-5 MC 1590 •15 MC 3393 1 -4 MC 10H175 10-5 
MC 1594 6-17 MC 3396 12-4 MC 10H176 10-5 
MC 1595 6•17 MC 3401 6-5 MC 10H17q 10-5 
MC 1596 6-17 MC 3403 ó-5 MC 10H180 ł8=~ MC 1648 10-6 MC 3405 6-18 MC 10H181 
MC 1650/MC1651 10-6 MC 3417/18 11-15 MC 10H211 10-5 
MC 1654 10-6 MC 3420 6-12 MC 10100 10-2 
MC 1660 10-6 MC 3423 6•13 MC 10101 10-2 
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~c 10102 10-2 MC 10501 10-2 MC 14000UO 5•2 
'IC 10103 10-2 MC 10502 10-2 MC 140016 5-2 
MC 10104 10-2 MC 10503 10-2 MC 140066 5-2 
MC 10105 10-2 MC 10504 10-2 MC 140088 5-2 
MC 10106 10-2 MC 10505 10-2 MC 140119 5-2 
MC 10107 10-2 MC 10506 10-2 MC 140120 5-2 
MC 10109 10-2 MC 10507 10-2 MC 140138 5-2 
MC 10110 10-2 MC 10509 10-2 MC 140146 5-2 
MC 10111 10-2 MC 10513 10-2 M°C 140150 5-2 
MC 10113 10-2 MC 10514 10-2 MC 140168 5-2 
~·c 10114 10-2 MC 10515 10-2 MC 140178 5-2 
MC 10115 10-2 111C 10516 10-2 MC 14018[) 5-2 
MC 10116 10-2 MC 10517 10-2 MC 111019e 5-2 
MC 10117 10-2 MC 10518 10-2 MC 140206 5-2 
MC 10118 10-2 MC 10519 10-2 IMC 140210 5•3 
MC 10119 10-2 MC 10521 10-2 MC 140226 5-2 
MC 10121 10-2 MC 10524 10-2 MC 140238 5-2 
MC 10123 10-3 MC 10525 10-2 MC 14024 5-2 
MC 10124 10-2 MC 10530 10-3 1-!C 140250 5-2 
MC 10125 10-2 MC 10531 10-3 l·•C 14027 s-2 
MC 10128 10-3 MC 10532 10-3 MC 140268 5-2 
MC 10129 10-2 MC 10533 10-3 MC 140298 5-2 
r~c 10130 10-3 MC 10534 10-3 MC 140300 5-2 
MC 10131 10-3 MC 10535 10-3 MC 140316 5-2 
MC 10132 10-3 MC 10541 10-3 MC 140328 5-2 
MC 10133 10-3 MC 10553 10-3 MC 140348 5-2 
MC 10134 10-3 MC 10558 10-3 MC 140358 5-2 MC 10135 10-3 MC 10559 10-3 f.'C 140388 5-2 MC 10136 10-3 MC 10561 10-3 MC 14040El 6 5 
MC 10137 10-3 MC 10562 10-3 MC 140426 5-2 
MC 10138 10-3 •1C 10563 10-3 MC 140438 5-2 
MC 10141 10-3 MC 10564 10-3 ~ie 140446 5-2 -,,,c 10153 10-3 MC 10565 10-3 MC 140466 5-2 
'AC 10154 10-3 MC 10570 10-4 

~ie 140476 5-2 
1·1C 10158 10-3 MC 10571 10-3 MC l4049UB 5•2 
MC 10159 10-3 MC 10572 10-3 MC 140508 5-2 MC 10160 10-3 MC 10574 10-3 MC 140518 5-2 MC 10161 10-3 MC 10575 10-3 MC 140526 5-2 MC 10162 10-3 MC 10576 10-3 MC 140556 5-2 MC 10164 10-3 MC 10578 10-3 MC 140566 5-2 
MC 10165 10-3 MC 10579 10-4 ~·c 140570 5-2 
MC 10166 10-4 MC 10580 10-4 r.1C 14061 5-2 
MC 10168 10-3 MC 10581 10-4 MC 140638 5-2 
MC 10170 10-4 MC 10582 10-4 MC 14069U13 5-2 MC 10171 10-3 MC 10586 10-4 MC 140708 5-2 MC 10171 10-3 MC 10586 10-4 MC 140716 5-2 MC 10173 10-3 MC 10590 10-4 MC 140721'1 5-2 
MC 10174 10-3 MC 10591 1 o-tt MC 140736 5-2 MC 10176 10-3 MC 10593 10-3 MC 140758 5-2 MC 10177 10-2 MC 10594 10-4 MC 14 076[1 5-2 MC 10178 10-3 MC 10'.>95 10-2 ~,c 140778 5-2 MC 10179 10-4 MC 10597 10-2 MC 140788 5-2 MC 10180 10-4 MC 1 061 o 10-2 MC 140818 5-2 MC 10181 10-11 MC 10611 10-2 MC 140828 5-2 MC 10182 10-11 MC 10616 10-2 MC 140850 5-2 MC 10183 10-4 MC 10631 10-3 MC 140948 5-2 MC 10186 10-11 MC 10687 10-4 MC 140998 5-2 MC 10188 10-2 MC lOflOO 8-3 MC 141618 5-2 MC 10189 10-2 llC 10801 6-3 MC 14162C 5-2 MC 10190 10-4 MC 10003 8-3 MC 141638 5-2 MC 10191 10-4 MC 10804 8-3 MC 141746 5-2 MC 10192 10-3 MC 10805 8•3 MC 141948 5-2 MC 10193 10-3 MC 10606 8•3 MC 14400/01/0l ;;. 11-4 MC 10194 10-4 MC 10807 8-3 ~•c 14408 5-2 MC 10195 10-2 MC 10809 8-3 MC 14408/9 11-11 MC 10197 10-2 MC 10900Z 8-3 MC 14409 5-2 
~~ 1g198 10-~ '1C lO'JOlZ 8-3 MC 14410 11-1 o 1 211 10- MC 10902Z 8-3 MC 14410 5-2 MC 10212 10-2 MC 10904Z 8-3 MC 14411 11-9 MC 10216 10-2 MC 12 349 12-2 MC 14411 5-2 MC 10231 10-3 MC 13 45128 5-3 MC 14412 5-2 MC 10287 10-4 MC 13001 12-12 ~·c t::t~ !l-8 MC 10317 7•25 MC 13001 12-2 ,,c -2 
MC 10500 10-2 MC 13002 12-2 MC 14413/14 11-3 

m 
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MC 14415 5-2 MC 14599!1 5-3 MC 74F241 10-16 
MC 14416 11-6 MC 34001 6-3 MC 74F242 10-16 
MC 14416 5-2 MC 34002/A/U 6-4 MC 74F243 10-16 
MC 14417 5-2 MC 34004 6-5 MC: 74F244 10-16 
MC: 14417/18 11-5 MC 34019 11-2 MC 74F32 10-16 
MC 14418 5-2 MC 34022/A/D 6-4 MC 74F373 10-16 MC 14419 11-12 MC 35001/A/O 6-3 l~C 74F374 10-16 MC: 14419 5-2 MC 35004 6-5 MC 74f"533 10-16 MC 14424 5-2 MC 35004A/E 6-5 MC 74F534 10-16 MC 14426 5-2 r~c 35022/A/8 6-4 MC 74f"74 10-16 
~~ 14429 

~=~ MC 35060 6-12 MC 78L05AC 6-6 14433 MC: 4000Lr 10-17 MC 78L05C 6-6 MC 14435 5-2 MC 4002LP 10-11 MC 78L08C/AC 6-7 MC 14435 7-25 MC 4006LI'' 10-11 MC 78L12C/AC 6-7 MC 14443 5-2 MC 4007LP 10-17 MC 78L15A/C 6-7 
~~ 14444 5-2 MC 4008LP 10-17 MC 78L15C/AC 6-7 14447 5-2 MC 4010LP4 10-17 MC 78L18C/AC 6-7 MC 14449 5-2 MC 14466 5•2 MC 4012LP 10-17 MC 78L24C/AC: 6-8 
MC 14469 5-2 MC 4015 10-11 MC 781105C 6-6 
MC 14493 5•2 MC: 4016LP 10-17 MC 781106/V A/8/C/AC 6•6 
MC 144~4 s=~ l~C 4017LP 10-11 MC 781112C 6-7 MC: 144 7 MC 4019LP 10-17 MC: 781H5 6-7 MC 14499 5-~ MC 4021LP 10-11 MC 78M18C 6-7 MC 145000 5- MC 4022LP 10-17 MC 781·120C 6-8 MC: 1450lUEl 5-2 MC 4023LP 10-11 MC 781124C 6-8 MC 145028 5-2 MC 4023LP 10-11 MC 78T05/A/C/AC 6-6 MC 145038 5-2 MC 4024LP l0-17 MC: 78T06/C 6-6 MC 145068 5•3 MC 40660 5-2 r1C 78T08/~ 6•7 MC 14507 5-3 MC: 4302FL 10-17 MC 78Tl2/ ;C;AC 6•7 MC 145108 5•3 11c 4307FL 10-11 MC 78T15/A/C/AC 6-7 MC 145118 5•3 MC 4308f"L 10-17 MC 78Tl8/C 6-8 MC 145138 5-3 MC 431 21FL 10-17 MC 78T24 6-8 MC 145148 5-3 MC 4310FL 10-17 MC: 78T24C 6-8 MC 145158 5-3 MC 4312f"L 10-11 MC 7824/A/E/C/AC 6-8 MC 145160 5-3 MC: 4315FL 10-17 MC 79L03AC 6•6 MC 145178 5-3 MC 4316FL 10-11 MC 79L03C 6•6 MC 145178 5•3 MC 4317FL 10-17 MC 79L05AC 6-6 MC 145188 5-3 MC 4318FL 10-17 MC 79L05C 6-6 MC 145188 5-3 MC 4319f"L 10-17 MC 79L12C/AC 6-7 MC 145188 5-2 MC 4322FL 10-17 MC 79Ll BC/AC 6•7 MC 145198 5-3 MC 4323FL 10-11 MC 79L24/ CIAC 6-8 MC 1452go 5•3 ~1C 4324FL 10-11 MC 791108C 6-7 MC 1452 o 5-3 MC 54FOO 10-16 MC:A 500ALS e-2 MC 145268 5-3 MC 54F02 10-16 MC:A 600ECL e-2 MC 14527B 5-3 MC 54F04 10-16 MC:A 1200ECL 8-2 MC 145288 5•3 MC 54F08 10-16 MC:A tlJOOALS 0-2 MC 145290 5-3 MC 54F10 10-16 MCA 2500ECL e-2 MC 145308 5-3 MC 54F109 10-16 MCC 3103 10-19 MC 145318 5-3 MC 54Fll 10-16 r~~C3 l g1 10-19 
MC 145328 5-3 MC 54f"139 10-11 M M 101 5•3 
MC 145340 5-3 MC 54f"20 10-15 MCM 7621 9-2 MC 145368 5•3 MC: 54F240 10-16 MCM 7641 9-2 MC 145380 5-3 MC 54F241 10-16 MCM 7643 9-2 MC 145398 5-3 MC 54F242 10-16 MCM 7681 9-2 MC 1454 lEJ 5-3 MC 54F243 10-16 MCM 7685 9•2 MC 145438 5•3 MC 54F244 10-16 MCM 7689 9-2 MC 145478 5•3 MC: 54F32 10-16 MCM 10139 9•2 
r~c 145490 5-3 MC 54f"373 10-16 MC:M 10139 10-4 MC 145518 5-3 IAC 54F374 10-16 MC"° 10143 10-4 MC 145538 5-3 MC 54F533 10-16 MCM 10143/11/5/6/7 9-2 MC 145548 5-3 MC: 54F534 10-16 MCM 10144 10-4 MC 145558 5-3 11C 54F74 10-16 MC:M 10146 10-4 MC 145568 5-3 MC 7 10905Z e-3 MCM 10147 10•4 MC 145578 5-3 MC 74FOO 10-16 MC~I 10148 10-4 MC 145588 5-3 MC: 74F03 10-16 MO' 10149 10-4 MC 145590 5-3 MC 74F04 10-16 MCM 10149 9-2 MC 145608 5-3 MC 74F08 10-16 MCM 10152 10-4 MC 145618 5-3 MC 74F10 10-16 MCM 10152 9•2 MC 145668 5-3 MC 74F109 10-16 MCM 10152 10-4 MC 145688 5-3 MC 74F11 10-16 MCM 10422 9-2 MC 14573 5-3 MC: 74F138 10-16 MO"• 10422 10-4 MC 14574 5•3 MC 74F139 10-16 MCM 10470 10-4 MC 14575 5-3 MC 74F20 10-16 MCI! 10470 9-2 MC 145808 5-3 MC 74F240 10-16 r~cµ 10474 9-2 
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MC"° 10474 10-4 t1CM68766C 4-3 MC140161B 5-2 
MCI-' 14505 5-3 MC,,.68766C35 4-3 MC140162B 5-2 
MCM 14524 5-3 MCPlOOSEPIES 16-2 MC140163fl 5-2 
MCM 14537 5-3 MCPl 718 SEP I ES 16-9 MC140173 5-2 
MCM 14552 5-3 MCP22 SEP I ES 16-11 MC140175B 5-2 
MCM 65516 5-3 11CP23 SEP I ES 16-11 MC140181EI 5-2 
MCM 76161 9-2 MCP3835 16-7 MC1401829 5-2 
MCM 93415 9-2 MCP3918SEPIES 16-5 MC140192B 5-2 
MCM 93422 9-2 MCP3935 16-7 MC140193B 5-2 
MCM 93425 9-2 MCP525SEPIES 16-6 MC140194fl 5-2 
MCM144102 5-3 r.1CP568 SE PIES 16-10 MC140208B 5-2 
MCM14524 4-4 MCP600SEPIES 16-3 M~14098B 5-2 
MCM21Ll4P20/25/30/45 4-2 MCR63 SERI ES 16-8 M 141000 5-2 
MCl'ł21L15AC45/70 4-2 MCP64 SEP I ES 16-8 MC141000 3-2 
MCM21L25AC45/70 4-2 MCR649A8/10 16-6 MC141099 5-2 
MCM2114P20/25/30/45 4-2 "4CP65 SEP I ES 16-8 MC141200 5-2 
MCM2115AC45/55/70 4-2 MCP67 SEPIES 16-10 MC141200 3-2 
MCM2125AC45/55/70 4-2 MCP68 SERltS 16-10 MC142100/145100 11-1 
~CM2147C55/70/85 4-2 MCP69 SEP I ES 16-10 MC1439 6-2 
MC,..2532C 4-3 MCP70 SEP I ES 16-10 MC144100 5-2 
MC,,.27A08C 4-3 MCP71 SEl'HES 16-10 MC144111 5-2 
MCM2708C 4-3 MCP72 16-3 MC144115 5-2 
'4CM2801P 4-3 ~ICP 7 2'J SEPlES 16-9 MC144115 5-2 
MCM2802P 4-3 MCT271 22-2 MC144117 5-2 
MCM2815P 4-3 MCT272 22-2 MC144117 5•2 
MCM281.5P35 4-3 fACT275 22-2 11C145000 3-2 
MCIJ2816 4-3 MCT277 22-2 MC145026 5-2 
MC,..2832P 4-3 MCV12011 10-7 MC145027 5•2 
MCM2832P25 4-3 MCl 14404/0f/07 11-3 MC145028 5-2 
MCM2832P35 4-3 MClO 907 10-21 MC145104 5-3 
MCIJ4027AC-2 4-2 MC10136 10-a MC145106 5-3 
MCM4027AC-2/3/4 4-2 MC10137 10-8 MC145107 5-3 
•C,..41160P15/20/25 4-2 MC10138 10-a MC145112 5-3 
MCM4517P10/12/15/20 4-2 MC10178 10-8 MC145143 5-3 
MCM51L01P45/6~i 4-3 MC10178 10-8 MC145144 5-3 
MC!-'5101P65/80 4-3 MC10318L/L9 7•22 MC145145 5-3 
MC,..65116C12/15/20 4•3 MC10538 10-8 MC\45146 5-3 
MCIJ65147C55/70/85 4-3 MC10578 10-a MC145151 5-3 
MCtł65516P43 4-4 1-1c10800 3-2 MC145152 5-3 
MCM65516P55 4-4 MClOBOl 3•3 MC145155 5-3 
MCM66L41P20/25/30/45 4-2 MC10802 3-3 MC145156 5-3 
MCM6641P20/25/30/45 4-2 tlC10803 3-3 MC1466 6-10 
MCM6664AL12/15/20 4-2 MC10804/5 3-3 MC146805E2 5•3 
MCM66665AL12/15/20 4-2 MC10806 3-3 MC146805F2 5-3 
MCM66 70 14P 4-4 MC10807 3-3 MC146805F2 3-2 
MCM6670P 4•4 MC10808 3-3 MC146005G2 3-2 
MCM66700P 4-4 MC12-16 10-7 MC146805G2 5-3 
MCM66710P 4•4 MC12000 10-7 MC146818 3-3 
MCM66720P 4•4 l'Cl2002 10-1 MC146818 5•3 
"4CM66730P 4-4 MC12009 10-1 tAC146823 3-3 
MCIJ66734P 4•4 MC12012 10-7 MC1496 10-1 
MCM6674P 4•4 MC120l3 10-7 MC1539 6-2 
MCM66740P 4•4 MC12014 10-7 MC1596 10-7 
MC,..66750P 4-4 IAC12015 10-7 MC1640 10-7 
MCM66760P 4•4 MC12017 10-7 MC1648M 10-7 
MCM66770P 4•4 MC12040 10-7 MC1654 10-e 
MCM66780P 4•4 MC12060 10-7 MC1670 10-8 
MCM66790P 4-4 fAC12061 10•7 MC1690 10-7 
MCM668Al0 4-2 MC12071 10-7 MCló97 10-7 
MCM668Bl0 4-2 MC124 540 10-7 MC1699 10-7 
MCM66810 4-2 MC12502 10-7 MC1900 10-21 
MCM68A316AS: 4-4 MC12509 10-1 MC1902 10-21 
MCM68A316EP 4-4 MC12511 10-8 MC1903 10-21 
MCl"68A316EP91 4-4 MC12513 10-1 MC1904 10-21 
MCM68A332P 4-4 MC12514 10-7 MC1905 10-21 
MCM68AJ64P 4-4 MC12560 10•7 t~Cl 906 10-21 
MCM68A364P3 4-4 MC12561 10-7 MC1908 10-21 
MCM680364P 4-4 MC14001B g:~ 

MC1911 10-21 
MCM68365P25 4-4 MC140085B MC1'll2 10-21 
MCM68365P35 4-4 MC140097B 5-2 MC1914 10-21 
MCM68366P25 4-4 MC140101B 5•2 tAC1918 10-21 
MCM68366P35 4-4 MC140106B 5-2 MC208 6-2 
MC,..68764C 4•3 MC140108B 5-2 MC26S10/11 1-a 
MCM68764C35 4-3 MC140160B 5-2 MC3202 7•30 

m 
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MC3232 3-3 MC661 10-22 MC6890/A 7-24 14C3232/42/82 7• 1'1) MC662 10•22 llC6890/A 7-2 MC3242 3-3 MC663 10-22 MC6891/A 7-2 MC3408 7-2•~ MC664 10-22 MC6891/A 7-26 MC3410 7-2<? MC665 10-22 MC690 10-22 MC3430/l/2/3 7•30 MC666 10•22 '~C691 10-22 MC3437 7•4 MC667 10-22 r•ce 93 10-22 MC3438 7-4 MC668 10-22 MC696 10-22 MC3440/l/3/6/8 7-7 MC669 10-22 MC697 10-22 MC3447 7-8 MC670 l0-22 MC699 10-22 MC3449 3-3 MC671 10-22 MC74-flC54HCOO 5-7 r1C3450 7-lll MC672 10-22 MC74•11C54HC02 5-7 MC3452 7•1U MC673 10-22 r-'C74•11C54HC04 5-8 MC3453 7•18 MC674 10-22 MC74-r1c54HC08 5-7 riC3467 7-13 MC675 10-22 MC74•MC54HC10 5•7 r.<C3469 7-1 j~ MC676 10-22 MC74-llC54HC11 5·7 MC3470 7•D MC677 10-22 MC74•"1C54HC132 5•7 MCJ476 6-3 MC678 10-22 MC74•11C54HC 133 5-7 MC3480 7-9 MC679D 10-22 MC74•11C54HC 139 5-7 MC3480 3-J MC680 10•22 MC74-MC54HC14 5-7 MC3481 7-6 MC681 10-22 MC74•1lC54HC147 5-7 MC348176 7•6 MC68120 3-3 MC74-f1C54HC15l 5-7 MC3482A/B 3-J MC68121 3-3 MC74-MC54HC154 5-7 MC3485 7-6 MC68122 J-3 MC74•11C54HC 15 8 5-7 MC3487 7-16 l'C682 10-22 MC74-MC54HC20 5-7 MC3488A 7-16' MC6822 3-3 MC74•MC54HC251 5-7 MC3510 7•22' MC68230 3-3 MC74•11C54HC253 5-7 MC3870 3•2 MC6829 3-3 MC74•r1C54HC257 5-7 MC4016 1 o-a, f<'C683 10-22 MC74•11C54HC266 5•7 MC4017 10-s MC6839 3-J MC74-MC54HC27 5•7 MC4018 10-8 MC684 10-22 MC74•1'C54HC3C 5•7 MC4019 10-8 MC6843 3-3 MC74•MC54HC32 5•7 MC4023 10-8 MC6844 3-3 MC74·11C54HC354 5-7 MC4024 10•7 MC6845 3-3 MC74•MC54HC356 5•7 MC4038U' 10-18 MC68450 3•3 MC74•11C54HC365 5-7 MC4039U' 10-18 MC68451 3-3 MC74-11C54HC366 5-7 MC4040LP 10-18 MCE846 3-3 MC74•MC54HCJ67 5-7 MC4041LP 10-18 MC6847 3-3 MC74·11C54HC368 5-7 MC4042LP 10-18 MC68488 J-3 MC74-11C54HC40 02 5-7 rAC4043LL p l0-18 MC685 10-22 rAC 74 •f·IC 54HC4 O 4 9 5•7 MC4044 10-7 MC6850 3-3 MC74•11C54HC4050 5-7 MC4044U' 10-1a 11C6852 3-3 MC74•MC54HC4075 5-7 MC4048U' 10-18 MC6854 3•3 MC74•11C54HC4078 5-7 MC4050LP 10-18 MC6859 3-3 MC74•11C54HC4511 4 5•7 MC4051LP l0-18 MC686 10-22 MC74•11C54HC4511 5-7 MC4052LP 10-18 MC6860 J-3 MC74•MC54HC4543 5-7 MC405JLP 10-18 MC6862 3-3 MC74•11C54H 13!3 5-7 MC4054U' 10-18 11C63652 J-3 MC74•tl 11C54HC153 5-7 MC4055LP 10•H3 MC68653 3-3 MC745 •MC54HC86 s-7 MC4056LP ł 0-1'6 MC68661 3-J MC7490A 10-8 MC4062LP 0•18 MC686821 3•3 ~l8~U~ 0 7•18 MC4064LP 10-18 MC6875/A 7-2 7-5 MC4068LP 10-18 MC688 10-22 MC75127 7-5 
MC4316 10-8 MC6880A/MC8T26A 7-12 MC75128 7•5 
MC4317 10-8 MC6880A/MCST26A 7•2 MC75129 7-5 
l~C4318 10-8 MC688l 3•3 MC75325 7-14 MC4324 10•8 MC6882A/B 3-3 MC75491/2 7-21 MC4342FL 10-1:a MC6882A/MC3482A 7-3 MC7906C 6-6 MC4343FL l o-11s MC6882A/MC3482A 7-12 MC8Tl3/14 7-6 MC4344 10-7 MC6882A/MC3482A 7512 MCST23/24 7-6 MC4344FL 10-1a MC6882B/MC34828 7•3 MC833 10-20 
MC4350 lO•la MC6882B/MCJ4828 7•12 MC834 10-20 
MC4351 10-rn MC6885 3-3 r~C836 10-20 
MC4352 10-rn MC6885/MC8T95 7•12 MC837 10-20 
MC435J 10-rn MC68~~/llC8T95 7-5 MC837 10-20 
Mt435JFL 10-rn MC68 6/llC8T96 7- MC858 10-20 
I~ 4355FL 10-rn MC6886/MC8T96 7-12 MC!l 9 10-20 
MC4356FL 10-rn MC6887/MC8T97 7•12 MC840 10-20 
~EH6~FL 1g-u~ MC6887/MC8T97 7-3 MC841 10-20 

l -11 MC6888/llC8T98 7•12 MC845 10-20 
MC4368FL 10-rn MC6888/llC8T98 7-3 MC846 10-20 
MC5490A 10-8 MC6889/MC8T28 7-2 MC846 10-20 
MC569 SERI ES 16•10 MC688q/11C8T28.; 7-12 MC848 10-20 
MC660 10-2;? MC689 10-22 MC849 10-20 
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MC650 10-20 1106003 19-23 MJE13005A 15-20 
MC652 10":"20 MD916 19-24 MJE13006 1s-20 
MC655 10-21 MEX141000M 1-0 MJE13007 1s-20 
MC656 10-21 MEX146605 1-6 MJE13007A 15-20 
MC657 10~21 MEX661<DM 1-9 ·MJE13006 15-20 
MC657 10-21 MEX66RR 2-2 MJE13009 15-20 
MC656 10-21 MEX66SA2 1-6 MJE13009A 1s-20 
MC661 10-21 MEX6601 1-6 MJE15030 1s-20 
MC662 10-21 MEX6601EVM/1 1-9 MJE15031 1s-20 
MC663 10-21 MEX6602•46 1-ll MJE16002 1s-20 
MC930 10-20 ll'EX6605 1-6 MJE 16004 1s-20 
MC932 10-20 MEX6615-3 2-2 '~JE200 1s-20 
MC933 10-20 1-IEX6616-lliR 2-2 MJE210 15-20 
MC934 10-20 MEX6621•2 1-7 ~1JEć'.?40 1s-20 
MC935 10-20 MEX6645 1•7 MJE241 1s-20 
MC936 10-20 MEX66466 1-7 MJE250 1s-20 
MC937 10-20 Mt:X6650 1-7 MJE.251 1s-20 
MC936 10-20 MEX6650•2 2-4 MJf 253 15-20 
MC939 10-20 MEX6654 1-7 MJE2955 1s-20 
MC940 10-20 MFE521 19-27 MJE2955T 1s-20 
MC942 10-20 14FE023 19-27 MJE3055 1s-20 
MC944 10-20 MFF9200 19-26 MJE3055T 1s-20 
MC945 10-20 MFE930 19-26 MJE340 1s-20 
MC946 10-20 MFE960 19-26 MJE370 15-20 
MC946 10-20 MFE990 19-26 p.AJE37! 1s-20 
MC949 10-20 MFOC600 22-6 MJE43 O 1s-20 
MC950 10-20 MFODlOOSERIES 22-7 MJE4341 15-21 
MC951 10-20 MFOD200SERIES 22-1 MJE4342 1s-21 
MC952 10-20 MFOD300SER1ES 22-7 MJE4343 1s-21 
MC953 10-20 MFOElOOSEREIS 22-1 MJE4350 1s-21 
MC955 10-21 MFOLOl/2 22-9 MJE.4351 1s-21 
MC956 10-21 MFOL02R 22-8 MJE4352 1s-21 
MC957 10-21 11FOL02T 22-6 MJf 4353 1s-21 
MC956 10-21 MFOL02TY 22-9 MJE51T 1s-21 
MC961 10-21 MłłQ2222 19-23 MJE52T 1s-21 
MC962 10-21 MHG2369 19-23 MJE520 15-21 
MC963 10-21 MHG2464 19-23 MJE53T 1s-21 
MDA200 17-17 MHQ2907 19-23 ll'JE5650 1s-21 
MDA201 17-17 MHQ3467 19-23 MJE5652 1s-21 
MDA202 17-17 MHQ3546 19-23 IAJE5951 15-21 
MDA204 17-17 MHQ4002 19-23 MJE700T 1s-21 
MDA206 17-17 MHC4014 19-23 MJE702T 1s-21 
MDA206 17-17 '111Wll21 20-16 MJE702T 15-21 
MDA210 17-17 p.AHW1122 20-1.6 MJE703T 1s-21 
MDA220 17-17 MllW1171 20-16 MJE600T 1s-21 
MDA2500 17-17 MH\rill71R 20-16 MJEOOlT 1s-21 
MDA2501 17-17 MH\~1172 20-16 MJE003T 1s-21 
MDA2502 17-17 11HW 11 721'! 20-16 MJE8500 1s-21 
MDA2504 17-17 MHW1102 20-16 IAJE0501 1s-21 
MDA2506 11-11 MHW1221 20-16 MJE.6503 1~-21 
MDA920AO 17-17 MtłW1222 20-16 MJlOOO 1 -21 
MDA920A2 17-17 MHW1341 20-16 MJlOOOO 15-21 
MD.A920A3 17-17 IHIW252 20-s MJlOOOl 1s-21 
MD.A920A4 11-11 MHW401 20-6 MJI0002 1s-21 
MDA920A6 17-17 MH\'14171 20-11 MJ10003 15-21 
MDA920A7 17-17 Mti'W4172 20-11 MJ10004 1s-21 
MDA920A9 17-17 MHW4341 20-17 MJ10006 1s-21 
MDA970Al 17-17 11H~J4342 20-17 MJ10007 15-21 

MJlOOO~ 15-21 MD.A970A2 11-17 MtlW590 20-17 "4Jl000 
MDA970A3 17-17 MHW591 20-17 MJ10013 

1s-21 
MDA970A5 17-17 MHW592 20-11 MJ10014 

1s-21 
MDA970A6 17-17 MllW593 20-17 MJ10020 

1s-21 
MD2219 19-24 14łłW612 20-s MJ10022 1s-21 
MD2369 19-24 MlłW613 20-3 MJ10023 

is-21 
MQ2905 19-24 MlłW613 20-s 15-21 
MD32'6~ 19-u MHW709 20-6 MJ10024 1s-21 
MD376 19- "4tłW710 20-6 MJ10025 1s-21 
1105000 19-24 MlłW720 20-6 MJ10050 1~-21 MJ10200 -21 MD6003 19-24 l·llłW600 20-7 MJ11011 1s-21 MD7000 19-24 MHW620 20-7 MJ11012 1s-22 MD7001 19-23 MJE13002 15-20 MJ11013 1s-22 
MD7002 19-24 MJE13003 1s-20 llJ 11o14 is-~~ MD7003 19-24 MJE.13004 15-20 MJ11016 1s-
MD7021 19-24 rlJE 1300 5 1s-20 MJ11026 1s-22 

m 
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MJ11029 15-22 MP023907 19-23 MP.F222 20-4 
MJ11030 15-22 MP02483 19-23 MRF22J 20-4 
MJ11031 1s-22 MPG2484 19-23 MPF224 20-4 
MJ11032 15-22 MPQ2906 19-2,3 1·1P.F 225 20-5 
r.•J110J3 15-22 MPG3467 19-23 MRF226 20-5 
MJ13330 15-22 MPG3546 1ą-23 MRF227 20-5 
MJ13332 15-22 11PQ3725 19-23 MRF229 20-3 
MJ13333 15-22 Ml"Q3762 19-23 1·1RF 23 O 20-3 
MJ13334 15-22 111"0:3799 19-23 MRF231 20-3 MJ14000 15-22 MPG3904 19-23 MRF232 20-3 MJ14001 15-22 MPQ3906 19-23 MRF233 20-3 MJ14002 15-22 MPC6002 19-23 MRF234 20-3 
MJ14003 15-22 11PQ6842 19-23 MRF237 20-4 MJ14032 15-23 111"07043 19-23 MRF237 20-3 MJ15001 15-22 MPQ7053 19-2.3 MRF238 20-3 MJ15002 15-22 11PG7093 19-23 MRF239 20-3 MJ15003 15-22 MPS/\05/06 19-13 MRF239 20-4 11J15004 15-22 MPSA13/14 19-16 MRF240 20-4 
MJ15011 15-22 MPSA18 19-13 MRF240 20-3 MJ15015 15-22 Mf'SA25/26 19-16 MPF245 20-4 MJ15016 15-22 MPSA28/29 19-16 MRF247 20-4 MJ15022 15-22 MPSA42 19-14 MPF250 20-4 MJ15023 15-22 MPSA43 19-14 MRF260 20-4 MJ15024 1s-22 MPSA44 19-14 11RF261 20-4 MJ15025 15-22 Ml"SA45 10-9 MRF2612 20•4 MJ15026 15-22 MPSA55/56 19-13 MRF2623 20•4 MJ15027 15-22 MPSA63/64 19-16 MRF264 20-4 MJ16002 15-22 MPSA75/75 6177 19-16 MRF309 20-9 MJ16004 15-22 MPSA92 19-14 MRF313 20-9 MJ16006 15-22 Ml"SA93 19-14 MRF3134 20-8 MJ16008 15-22 MPSDOl/2/3 19-14 MRF315 20-8 MJ160lO 1s-22 MPS051/2/3 19-14 11RF317 20-8 
MJ16012 15-22 MPSH54 19-15 MRF321 20-9 
MJ16014 15-22 MPSLOl 19-14 MRF323 20•9 
MJ16016 15-22 MPSL51 19-14 MRF325 20•9 
MJ2500 15-22 MPSUOl 15-23 MP.F326 20-9 
MJ2501 15-22 MPSU05 15-23 MRF327 20-9 
MJ2955 15-22 IAl"SU067 15-23 MRF328 20-9 
MJ2955A 15-22 MPSU07 15-23 MRF331 20-9 
MJ3 E802T 15-21 MPSUlO 15-23 MRF338 20-6 MJ3000 15-22 MPSU45 15-23 MRF340 20-8 
MJ300l 15-22 MPSU51 15-23 MRF34Z3 20-8 
MJ4030 15-22 Mr>SU55 15-23 MRF344 20-8 
MJ4031 15-23 Ml"SU56 15-23 MRF401 20-8 MJ4033 15-23 Mr>SU57 15-23 MRF402 20-3 MJ4035 15-23 MPSU60 15-23 MRF406 20-2 MJ4400 15-23 Mr>SU95 15-23 MRF412 20-2 M J44O1 15-23 MPSW SERI ES 19-18 MRF421 20-2 MJ4502 15•23 MPS2222 19-14 MRF422 20-8 
MJ6502 15-23 Mr>S~569 19-15 MPF426 20-8 MJ6503 15-23 Mf'S 13 19-15 MRF427 20-8 MJ802 15-23 MPS3640 19-15 MPF428 20-8 MJ850l 15-23 MPS3646 19-15 MRF429 20-8 MJ8502 15-23 MPS3906 19-15 MRF432 20-2 MJ8504 15-23 MPS404 19-15 IARF433 20-2 MJ8505 15-23 MPS4257/8 19-15 MRF449 20-2 MJ900 15-23 Ml"S918 19-15 MRF450 20-2 MJ901 15-23 MPU131/2/3 16-20 MRF453 20-2 MLD'JOSERIES 22-5 MPZ5 SERIES 18-9 MRF454 20-2 
M~: 6811Ml2S~M 2-8 MQ2219 19-23 MRF455 20-2 MM4049 20-13 M02905 19-23 MRF456 20-2 MM8000 20-14 M03725 19•23 MRF460 20-2 MM800l 20-14 M06002 19-23 MRF464 20-8 MM8009 20-12 ~RD14B 22-6 MRF466 20-8 MOClOOOSERIES 22-2 MRD3000SERIES 22-6 MRF475 20-2 MOC3000SERIES 22-4 MRD500SERIES 22•5 MRF475 20-2 MOC3000SERIES 22-3 MRFlOOOSERIES 20-10 MRF476 20-2 MOC5000SERIES 22-3 MRF2000SERIES 20-10 MRF476 20-2 
MOC600SERIES 22-4 MRF207 20-5 MRF477 20-2 
M0C8000SERIES 22-2 MRF208 20-5 MRF479 ~8=~ MPN3400SERIES 21-7 MRF209 20-5 MRF486 
MPG2221 19-23 MRF212 20-4 MRF492 20-3 
MPC2222 19-23 MRF215 20-4 MRF497 20-3 
MPQ2369 19-23 MRF216 20•4 MRF501 20-14 
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MRF501 20-13 MR502 17-2 MTP1035 15-12 
MRF502 20-13 MR504 17-2 MTI:' 12fl05 15-12 
~RF51; 20-13 MR506 17-2 MTP 121J06 1s-12 

RF51 20-14 MR508 17-2 MfPł21106 1s-12 
MP.F525 20-14 MR510 17-2 M P 224 15-12 
MP.F525 20-9 MP.5102 17-9 MTP122!5 15-12 
MRF554 20-6 MR5105 17-9 MTP2N45 1s-12 
MRF5559 20-1 11R5106 17-9 MTP2N85 1s-12 
MRF604 20-4 MR5108 17-9 MTP2N90 15-12 
MRF607 20-4 MR750 11-2 MTP2P45 1!5-13 
MRF626 20-6 MR751 17-2 MTP2P50 1s-13 
MRF627 20-6 "'1R752 17-2 MTP3N35 15-12 
MRF628 20-6 MR754 17-2 MTP3N40 15-12 
MRF642 20-6 MR756 17-2 MTP3N55 15-12 
MRF644 20-6 MR758 17-2 MTP3N60 15-12 
MRF646 20-6 MR760 17-2 MTP4N25 15-12 
MRF648 20-6 MR800SERIES 17-7 MTP4N50 15-12 
MRF660 20-6 MR861 17-9 MTP474 15-12 
MRF717 20-13 MR862 17•9 ~1TP475 15-12 
MRF750 20-6 MR864 17-9 MTP5N35 15-12 
MRF752 20-6 MR870 17-9 MTP5N40 15-12 
MRF754 20-6 MR871 17-9 MTP564 15-12 
MRF8003 20-2 MR872M 17•9 MTP565 15-12 
MRF8004 20-2 IHl.874 17-9 MTP8fJ12 15-12 
MRF816 20-1 MR876 17-9 pĄTP8N15 15-12 
MRF817 20-1 MR900SERIES 17-7 MTP8Nl8 15-12 
MRF838 20-1 MR966 17-9 MTP8N18 15-12 
MRF840 20-1 MSD6100 19-16 11TP8N;:'.?O 15-12 
MRf 842 20-1 MSD6102 19-16 MTP814 15-13 
MRF844 20-1 MSD6150 19-16 rHP815 15-13 
MRF844 20-1 MTl\ltJ85 1s-11 MUR105 11-11 
MRF846 20-1 MTl!lNlOO 15-11 MUR 11 O 17-11 
MP.F870 20-1 MTl!1N95 15-11 MUR115 17-11 
MRF905 20-12 IH1!10tl08 15-11 MUR1605CT 11-11 
MRF914 20-13 MTl\l l Of Jl O 15-11 MUR1610CT 11-11 
MRF961 20-13 11Tl\I 1OfJl2 15-11 MUR1615CT 11-11 
MRF962 20-13 MTI! 1OIJ15 15-11 MUR805 11-11 
MRF965 20•13 11T" 1034 15-1\ MUR810 11-11 
MRl/1000 17-16 MTl\l 15fJ35 15-1 MUR815 17-11 
MRl/1200 17-16 MTM 15tl4 O 15-2 MUlO 16-20 
MRl/1400 17-16 MTM2N45 15-11 MU20 16•20 
MRl/1600 17-16 MTl!2N50 15• 11 MU2646 16-20 
Ml11120 17-2 MTM2N90 15-11 MU4891/2/3/4 16-20 
MR 1121 11-2 t1Tl\l2P45 15-13 MU860 17-9 
MR1122 17-2 MTM2P50 15-lJ MV c 14175e 5-2 
MR1124 17•2 MH1JN35 15-11 MV c 14544e 5·3 MR1128 17-2 MTMJN40 15-11 MVAt~108 21-6 M11tl30 17-2 MTMJN60 15-11 MVAM109 21-6 MRJ366 1 7-8 MH'4tJ45 15-11 MVAM115 21-6 MRJ376 17-8 MTM4tJ50 15-11 MVAll125 21-6 
MR1386 17-8 MTM474 15-11 MV104/G 21-6 MR2001S 17-3 MTll'475 15-11 MV1400SERIES 21-5 MP.20025 17-3 MTM5N35 15-11 MV1600SERIES 21-3 MR2004S 17-3 MTtl5N40 15-11 MV1600SEPIES 21-4 MR20055 17•3 MTi\1565 15-11 MV1800SER1ES 21-2 MR20085 17-3 
MR2010 17-3 MTM7N45 15-11 IW209 21-6 
11R2100SEPIES 17-8 MTM7N50 15-11 MV21005ERIES 21-3 
MR2500 17-3 MTfJ8N12 15-11 MV2200SERIES 21-3 
MR2501 17-3 MTM8N15 15-11 MV2JOOSERIES 21-4 
MR2501 17-3 MTM8Nl8 15-11 MV309 21-6 
MP.2504 17-3 MT,,.8N20 15-11 MV310 21-6 
MR2506 17-3 MTl!8N35 15-11 MV800SEJ'UES 21-3 
MR2508 17-3 MT,,.8N40 15-11 MWAS~Riys 20-11 
MR2510 17-3 MTM814 15-13 MZD E ES 18-4 

MTM815 15-lJ MZ!" SERIES 5e-4 MR2520 17-16 MTPtl50 15-12 M146805E2 -2 MR2525 17-16 MTPlNlOO 15-12 M680ASRC2 2-8 MR328 17-3 
MTPłN95 15-12 M68DIM2A 2-4 MR331 i7-3 MTP Otl06 15-12 M68KBSA 1-3 MR3491 17-3 MTPlOtllO 15-12 M68KEXTM 1-3 

MR3492 17-J MTP10tl12 15-12 M68KFD2102 1-3 
MR3495 17-3 MTP 1 Ofll 5 15-12 M68KF22102 1-3 
MRS OO 17-2 MTP 10118 15-12 M68KHDE96•2 1-3 
t1R501 17-2 MTP1034 15-12 M681".HDS32-2 1-3 

m 
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M68Kl-'DS96-2 1-3 Rr1120 17-6 Stl 54LS153 10-11 
M68KH2E32-2 1-3 RP 1140 17-6 Stl 54LS155 10-11 M68KMACSH2/F2 1-2 RP2020 17-6 StJ 54LS156 10-11 
M68KIACCl1 1-3 nn2040 17-6 Sfl 54LS157 10-11 M68KUSE 1-3 P.P4020 17-6 Stl 54LS158 10-11 M68KVAM 1-3 RP4040 17-6 StJ 54LS160A 10-11 M68KVHC tlCll 1 2-12 RP6020 17-6 Stl 54LS161A 10-11 M68KVMCC1 2-12 RP6040 17-6 sn 54LS162A 10-11 M68KVM01Al/2 2-10 RP8020 17-6 StJ 54LS163A 1 0-11 M68KVl,21/20/30 2-11 RP8040 17-6 StJ 54LS164 10-10 M68KWW 1-3 R710X 17-9 StJ 54LS165 10-10 M68K128DP 1-3 R711X 17-9 Stl 54LS166 10-10 M68K320P 1-3 R712X 17-9 StJ 54LS167A 10-11 M68K640P 1-3 P714X 17-9 StJ 54LS168 10-11 M68MMCC10 2-9 S 11C4323 10-8 Stl 54LS170 10-10 M68MMFLC 2-9 SAA1006 12-3 SIJ 54LS173 10-10 M6811MLC 2-9 SAA1042 13-2 Stl 54LS174 10-10 M6811Ml1 15A/El/ElEX 2-4 SC136 SERI ES 16-13 SN 54LS175 10-10 M68l·IMrs211 2-9 SC146 SERI ES 16-16 Stl 54LS190 10-11 M68MM01/El/A2/D 2-2 SC260 SERI ES 16-18 StJ 54LS191 10-11 M6811M03 2•4 SE/IJE592 6•15 StJ 54LS192 10-11 M68'1M04/A 2-2 SGJ526 6-12 sr1 54LS193 10-11 M6811M05/CV /CV 2-4 SG2526 6-12 StJ 54LS194A 10-10 M68t·IM05A/B 2-4 SG3526 6-12 SfJ 54LS195.A 10-10 M68MM06 z-2 Sil 54LS90 10-11 

StJ 54LS196 10-11 M6811M'l7 2-4 StJ 54ALS 620 10-15 
Sil 54LS197 10-10 M68MM09 2-2 SIJ 54ALS 24 1 10-15 
SIJ 54LS20 10-9 M68MM1112 /12 2-4 Stl 54ALS240 10-15 Stl 54LS21 10-9 M6811M l 3A/B/C/2 z-4 SIJ 54ALS242 10-15 StJ 54LS22 10-9 M6811M 16/ l 6A 2-4 StJ 54ALS243 10-15 
StJ 54LS25J 10-11 ~168/.IM 17/1 9 2-2 StJ 54ALS244 10-15 
SIJ 54LS256 10-10 StJ 54ALS245 10-15 Mo8PM19SA 2-8 StJ 54ALS621 10-16 StJ 54LS258A 10-11 M68MM23 2-4 Sil 54LS259 10-10 1"681H000/155 2-9 Stl 54ALS622 10-15 
Stl 54LS259 10-11 M68PP4 1-8 SIJ 54ALS623 10-15 
SIJ 54LS26 10-9 M68PRT200IJ2 1-3 SIJ 54ALS64C 10-15 SIJ 54LS260 10-9 M68P.H'R 02M 2-8 SIJ 54ALS641 10-15 s1J 54LS27 10-9 1Hi8SXD 10255 1-3 SIJ 54ALS642 10-15 Sil 54LS273 10-10 M6800 3-2 SIJ 54ALS643 10-15 Sil 54LS279 10-10 M68000 3-2 SN 54ALS644 10-15 StJ 54LS28 10-9 M6801 3-2 Sri 54ALS646 10-15 SN 54LS290 10-11 M6802 3-2 Stl 54ALS647 10-15 Stl 54LS293 10-11 M68021lS 3-2 SIJ 54ALS648 1,0-15 Stl 54LS295A 10-10 M6803 3-2 StJ 54ALS649 10-15 Sil 54LS298 10-11 M6805P2 3•2 SIJ 54LS 169 10-11 SN 54LS299 10-10 M68051'4 3-2 SIJ 54LSOO 10-9 Stl 54LSJ16 10-9 M6805R2 3-2 SN 54LS01 10-9 Sil 54LS32 10-9 

M6805U2 J-2 SIJ 54LS02 10-9 SIJ 54LSJ3 10-9 
M6808 3-2 StJ 54LS03 10-9 SrJ 54LSJ52 10-11 
'16809 3-2 Sil 54LS04 10-9 StJ 54LS353 10-11 
M6809RA~I~lł 2-8 SIJ 54LS05 10-9 SIJ 54LS365A 10-9 M6809 M O 2-8 SIJ 54LS08 10-9 Stl 54LS366A 10-9 M6809SA 1-8 StJ 54LS09 10-9 Stl 54LS367A 10-9 M68701 3-2 Sil 54LS1 299 10-10 SN 54LSJ68A 10-9 M68705P3 3-2 StJ 54LS10 10-9 StJ 54LS3~ 10-9 M68705R3 3-2 SIJ 54LS107A 10-10 StJ 54LS3 5 10-10 
M68705U3 3-2 Sil 54LS109A 10-10 SN 54LS377 10-10 
N MHQ6002 19-2::li Stl 54LS112A 10-10 StJ 54LS378 10-10 
tl t-'JE701T 15-21 SN 54LS113A 10-10 Stl 54LS379 10-10 
N lłJlOOl 15-21 Sil 54LS12 10-9 SIJ 54LS38 10-9 
N MJ8503 15-2;i. SIJ 54LS125A 10-9 StJ 54LS386 10-9 
rrA78540 6-12 StJ 54LS126A 10-9 StJ 54LS390 10-11 
tJC 3325 14•1 srJ 54LS13 10-9 Sil 54LS393 10-11 tJE565C 10-7 SN 54LS132 10-9 SIJ 54LS395 10-10 tHJ 2r12221 10-3 sr1 54LS133 10-9 StJ 54LS398 10-10 POF259 19•16 SIJ 54LS137 10-11 SIJ 54LS398 10-11 l'BF493 19-17 StJ 54LS138 10-11 SIJ 54LS399 10-10 P2N290- 7 19-17 SIJ 54LS139 10-11 Sil 54LS399 10-11 P6KE SEl'\JES 18-9 StJ 54LS14 io-ą StJ 54LS42 10-11 
R TflA1105 17-3 Stl 54LS145 10-11 StJ 54LS490 10-11 
RP1020 17-6 Stl 54LS145 10-11 StJ 54LS54 10-10 
RP1020P 17-6 StJ 54LS 15 10•9 Stl 54LS55 10-10 RP1040 17-6 SIJ 54LS151 10-11 StJ 54LS568 0-11 
RP1040P 17-6 SN 54LS151 10-11 Stl 54LS569 10-11 
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SN 54LS605 10-11 SN 74LS155 10-11 SfJ 74LS622 10-13 
SN 54LS606 10-11 Sfl 74LS156 10-11 SfJ 74LS641 10-13 
Stl 54LS607 10-11 Sfl 74LS157 10-11 SN 74LS642 10-13 
Sil 54LS62A 10-11 stJ 74LS158 10-11 Sil 74LS644 10-13 
StJ 54LS621 10-13 Sfl 74LS160A 10-11 Sil 74LS668 10-11 
SN 54LS622 10-13 SN 74LS161.6 10-11 SN 74LS669 10-11 
SfJ 54LS641 10-13 SfJ 74LS163 10-11 Sfl 74LS670 10-10 
SN 54LS642 10-13 St! 74LS164 10-10 SfJ 74LS673 10-10 
SN 54LS644 10-13 Sfl 74LS1f'>5 10-10 SfJ 74LS674 10-10 
SfJ 54LS668 10-11 Sil 74LS166 10-10 SfJ 74LS716 10-11 
SfJ 54LS669 10-11 StJ 74LS168 10-11 SIJ 74LS718 10-11 
StJ 54LS670 10-10 SIJ 74LS169 10-11 SfJ 74LS73A 10-10 
SN 54LS673 10-10 Stl 74LS170 10-10 StJ 74LS75 10-10 
Sfl 54LS674 10-10 Sil 74LS173 10-10 Sfl 74LS76A 10-10 
SN 54LS716 10-11 Stl 74LS174 10-10 StJ 74LS77 10-10 
Stl 54LS718 10-11 SfJ 74LS175 10-10 SIJ 74LS78A 10-10 
SN 54LS73A 10-10 Stl 74LS190 10-11 SIJ 74LS86 10-9 
SN 54LS74 10-10 SN 74LS191 10-11 Stl 74LS90 10-11 
SN 54LS75 10-10 Sfl 74LS192 10-11 SfJ 74LS91 10-10 
Sil 54LS76A 10-10 Stl 74LS193 10-11 St! 74LS9?. 10-11 
SfJ 54LS77 10-10 Stl 74LS194A 10-10 Stl 74LS93 10-11 
SfJ 54LS78A 10-10 Stj Ht~H!~ 11 10-10 SfJ 74LS95B 10-10 
SN 54LS86 10-9 St 10-11 Stl 75 4iS253 10-11 
Sfl 54LS92 10-11 Sil 74LS20 10-9 StJ 75 4LS162 1 0-11 
SN 54LS93 10-11 SN 74LS21 

18=11 
SN 75 4LS7e3 10-~1 

Sil 54LS95fl 10-10 Sfl 74LS257A SfJ 75LS367A 10-
Sil 74ALS1 241 10-15 SN +:t~~g~A 10-11 SllALS02 10-14 
Stl 74ALS240 10-15 SfJ 10-10 SflALS4 32 10-14 
SM 74ALS242 10-15 SfJ 74LS26 10-9 Stl54AL.~OO 10-14 
SN 74ALS243 10-15 SN 74LS260 10-9 Sfl54AL 08 10- 4 
SfJ 74ALS244 10-15 Sil 74LS266 10-10 SfJ54ALS109 10-14 
SIJ 74ALS245 10-15 SfJ 74LS27 10-9 Stl54ALS 160 10-14 
Sfl 74ALS620 10-15 StJ 74LS279 10-10 SfJ54ALS 161 10-14 
SN 74ALS621 10-15 St! 74LS28 10-9 SIJ54ALS 162 10-14 
Stl 74ALS622 10-15 Stl 74LS290 10-11 SfJ54ALS163 10-14 
Stl 74ALS623 10-15 SfJ 74LS293 10-11 Stl54ALS273 10-14 
SN 74ALS640 10-15 SfJ 74LS295JI 10-10 Stl54ALS373 10-14 
SfJ 74ALS641 10-15 Sfl 74LS299 10-10 Sfl54ALS374 10-14 
Stl 74ALS642 10-15 StJ 74tS299 10-10 Sfl54ALS377 10-14 
Sil 74ALS643 10-15 SfJ 74 S32 10-9 SIJ54ALS573 10-14 
StJ 74ALSf'>43 10-15 SN 74LS322 10-10 SfJ54ALS574 10-14 
SN 74ALS644 10-15 Stl 74LS323 10-10 SIJ54ALS576 10-14 
SN 74ALS646 10-15 SIJ 74LS33 10-s SfJ54ALS580 10-14 
Sil 74ALS647 10-15 StJ 74LS352 10-11 SfJ54ALS690 10-14 
St! 74ALS648 10-15 SfJ 74LS353 10-11 StJ54ALS692 10-14 
SN 74ALS649 10-15 Sil 74LS365A 10-9 Stl54ALS693 10-14 
Stl 74LD10 10-9 SfJ 74LS366A 10-9 Sfl54ALS696 10-14 
SN 74LS 137 1 0-11 StJ 74LS36811 10-9 Sll54ALS697 10-14 
Sfl 74LSOO 10-<l Sil 74LS37 10-9 Stl54ALS698 10-14 
SN 74LS01 10-9 StJ 74LS373 10-10 SfJ54ALS699 10-14 
SfJ 74LS02 10-9 Sfl 74LS375 10-10 SfJ54ALS74 10-14 
StJ 74LS03 10-9 Sfl 74LS377 10-10 StJ54ALS873 10-14 
Stl 74LS04 10-9 Sil 74LS378 10-10 Sfl54ALS874 10-14 
Sii 74LS05 10-9 Sil 74LS379 10-10 Sll54ALS876 10-14 
StJ 74LS09 10-9 SfJ 74LS38 10-9 SfJ54AL5880 10-14 
Sfl 74LS107JI, 10-10 Stl 74LS386 10-9 Stl54LS122 10-12 
Stl 74LS109A 10-10 SfJ 74LS390 10-11 Sfl54LS122 10-12 
SN 74LS11 10-9 

Sfi 74LS395 10-10 Sll54LS123 10-12 
SN 74LS112~, 10-10 StJ 74LS398 10-10 Sll54LS125A 10-12 
SN 74LS113~, 10-10 SfJ 74LS398 10-11 SfJ54LS 126A 10-12 
SN 74LS114J1 10-10 StJ 74LS399 10-11 SfJ54LS147 10-12 
SIJ 74LS12 10-9 Stl 74LS40 10-9 StJ54LS148 10-12 
SN 74LS125Ji 10-9 SN 74l.S42 10-11 SN54LS160 10-a 
SN 74LS l 26JI 10-9 Sil 74LS490 10-11 SM54LS161 10-a 
StJ 74LS13 10-9 SIJ 74LS51 10-10 StJ54LS 162 10-a 
St! 74LS132 10-9 SfJ 74LS54 10-10 SfJ54LS181 10-12 
StJ 74LS133 10-9 Stl 74LS55. 10-10 SfJ54LS181 10-12 
SN t4LS136 18=~ 

SIJ 74LS568 10-11 Stl54LS 182 10-12 
SfJ 4LS14 SfJ 74LS569 10-11 SfJ54LS183 10-12 
SM 74LS145 10-11 StJ 74LS604 10-11 Sfl54LS183 10-12 
SM 74LS15 10-ą Sfl 74LS605 10-11 StJ54LS190 10-8 
Stl 74LS151 10-11 StJ 74LS606 10-11 Sll54LS191 10-a 
Sil 74LS151 10-11 StJ 74LS607 10-11 Stl54LS192 10-a 
St-l 74LS153 10-11 Sil 74LS621 10-13 SIJ54LS 192 10-a 
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StJ54LS 193 10-e SIH4ALS880 10-14 T[)A2002 12-5 
Sfl54LS196 10-8 SfJ74LSl 24 10-12 TDAJOJO 12-2 
SfJ54LS197 10-8 SIJ74LS1 240 10-12 TPAJOJO 122-2 
Stl54LS22 l 10-12 StJ74LS122 10-12 T[)AJ190I' 12-J 
SfJ54LS240 10-12 stJ74LS123 10-12 TDAJl'JOr> 12-2 
SfJ54LS24 I 10-12 SfJ74LS126A 10-12 TDA3300 12-2 
SfJ54LS242 10-12 Sfl74LS147 10-12 TD.AJ950A 12-2 
Sfl54LS24J 10-12 StJ74LS148 10-12 TDA4600 6-12 
SIJ54LS244 10-12 SIJ74LS160 10-8 TlllOOSERIES 22-2 
Sfl54LS245 10-12 StJ74LS161 10-a Tir>2955 15-23 
StJ54LS247 10-12 SfJ74LS162 10-8 Til'3055 15-23 
Sfl54LS241l 10-12 StJ74LS163 10-8 TH'47 15-23 
SIJ54LS249 10-12 Stl74LSl81 10-12 TIP48 15-23 
SfJ54LS348 10-12 Stl74LSI02 10-12 TIP49 15-23 
SfJ54LS365A 10-12 Sfl74LS103 10-12 Tir5o 15-23 
SIJ54LS366A 10-12 Stl74LS191 10-8 TL431 ó-9 
StJ5 4LS36 7 A 10-12 SIJ74LS192 10-e TL494 6•12 
Sl.J54LS368 10-12 SfJ74LSl 93 10-8 TL495 6-12 
SIJ54LS37J 10-10 St!74LS196 10-8 TMS27A1óC 4-3 
SfJ54LS305 10-12 StJ74LS197 10-a Tf.1S2 7 l 6C 4-3 
SfJ54LS4 7 10-12 SN74LS221 10-12 TP2300 SEP I ES 16-13 
Sl154LS40 10-12 SfJ74LS241 10-12 Tf1.AlllO 17-3 
SfJ54LS49 10-12 StJ74LS243 10-12 TRA1120 17-3 
SIJ54LS540 10-12 SIJ74LS244 10-12 Tf1.Al140 17-3 
StJ54LS541 10-12 SN74LS245 10-12 TRA2500 17-3 
Stl54LS620 10-12 SIJ74LS247 10-12 TrlA2501 17-3 
Sti54LS623 10-12 SfJ74LS248 10-12 TRA2506 17-3 
StJ54LS640 10-12 StJ74LS249 10-12 TRJ\2508 17-3 
SfJ54LS643 10-12 Srl74LS200 10-12 TRA2510 17-3 
Stl54LS645 10-12 SIJ74LS283 10-12 T2500 SCPIES 16-14 
SIJ54LS682 10-12 StJ74LS348 10-12 T2800 SEP I ES 16-15 
Sfl54LS683 10-12 Stl74LS365A 10-12 T410011 16-17 
SfJ54LS684 10-12 SN74LS366A 10-12 T4101E/f1 16-16 
SN54LS605 10-12 Sfl74LS385 10-12 T41 l Ol' 16-17 
SIJ54LS606 10-12 Sll74LS4 7 10-12 T4120 SEPIES 16-17 
SfJ54LS687 10-12 StJ74LS48 10-12 T4121 SERI ES 16-16 
StJ54LS688 10-12 StJ74LS4".l 10-12 UA.Al004 13-1 
SIJ54LS74 10-7 SfJ74LS540 10-12 UA.Al008A 12-3 
SfJ54LS795 10-12 Sll74LS541 10-12 UAA1016 13-1 
StJ54LS796 10-12 SIJ74LS620 10-12 UAA2000A 12-3 
SN54LS797 10-12 StJ74LS623 10-12 UA.A2001 12-3 
Stl54LS798 10-12 SIJ74LS640 10-12 UA.A2002 12-4 
SN54LS83A 10-12 Sll74LS643 10-12 UA.A2003 12-4 
SN54LS85 10-12 SIJ74LS645 10-12 UAA2010 12-3 
SfJ54LS90 10-8 StJ74LS795 10-12 UAA2022 12-3 
StJ54LS93 10-8 StJ74LS796 10-12 UA758A 12-4 
Sf174LS125.A 10-12 Sll74LS797 10-12 UUJ2068 7-19 
SN74ALSOO 10-14 StJ74LS798 10-12 ULl'i2074 7•19 
SN74ALS02 10-14 SfJ74LS8 90 10-8 ULN2803 1-20 SN74ALS08 10-14 SIJ74LS8JA 10-12 U308 19-26 SIJ74ALS160 10-14 StJ74LS93 10-8 UJ09 19-26 StJ74ALS161 10-14 StJ75172 7-17 U310 19-26 SN74ALS162 10-14 StJ75173 7-17 V BY6g6 17-2 SIJ74ALS163 10-14 51175175 7•17 111000 ERIES 18-5 Stl74ALS273 10-14 SIJ75176 7-17 Jtl TRA1102 17-3 Sf'74ALS32 10-14 SN751 77 7-17 ir11r1118a 17-3 SIJ74ALS37J 10-14 Sf'75178 7-17 lfll 183 17-3 SN74ALSJ77 10-14 52800 sr:nIES 16-3 ira 184 17-3 Sfl74ALS573 10-14 TDA120C 12-3 JFJJ 186 17-3 StJ74ALS574 10-14 TOA2110 12-3 lfH190A 17-3 Sll74ALS576 10-14 TBA395 12-2 lfJ2800SERIES 18-3 SfJ74ALS580 10-14 TDA396 12-2 11J3000SERIES 18-3 SN74ALS690 10-14 TOA920 12-2 lfJ3300SERIES 18-3 SIJ74ALS69 I 10-14 TCA3002 6-5 1113491 17-3 SIJ74ALS692 10-14 TCA3003 6-5 1f 13492 17-3 SN74ALS693 10-14 TCA3381/2/3 11-12 lfJ3493 17-3 SN74ALS696 10-14 TCA4500A 12-4 ltJ3 495 17-3 SfJ74ALS697 10-14 TCA5500 12-s lf 13656 1~-3 SN74ALS698 10-14 TCA5550 12-3 lfJ3660 1 -3 
Stl74ALS699 10-14 TDA1080 13-3 lfJ3661 17-3 
SN74ALS74 10-14 TDA1085C 13-2 1113663 17-3 
Stl7 4ALS8 73 10-14 TDA1190r 12-2 ll13700SEPIES 18-3 
SN74ALS874 10-14 TDA1190P 12-3 JN3800SERIES 18-3 
SM74ALS876 10-14 TDA1205 13-3 1113000SERIES 17-8 
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1N3900SER1ES 17-8 2tl2218 19-6 2łJ4235/6/7 19-B 
11J3900SERIES 18-3 2tl2219 19-6 2tl4260 19-4 
ltl3909 17-9 21J2222 19-3 2tJ4261 19-4 
11l3910 17-9 21l2222 10-3 2N4391/2/:J 19-26 
11J3911 17-9 2tJ2223 19-1 2tJ4400 19-15 
11l3913 17-9 2tl2300SEPIES 16-2 2łl4402 19-15 
1N4001 17-2 2tl2368 19-4 2tJ4'•04/5/6/7 19-8 
ltl4002 17-2 2fj2453 19-24 2tJ4416 19-26 
11J4003 17-2 2tl2469 19-4 2tl4427 20-4 
ltJ4004 17-2 2tl2483 19-3 2tJ4440SER!ES 16-3 
ltl4005 17-2 2tl2484 19-3 2114851 /2/ 16-20 
11J4006 11-2 2tl2570SCPIES 16-6 2łl4854 19-24 
ltl4 o 07 17-2 2tJ2642 19-24 2tl4870/1 16-20 
1łl4100SERIES 10-2 2tl2646/7 16-20 21l4890 19•8 
1łl4500SCPIES 18-3 21J2652 19-24 2tl4937 19-24 
lll4600SERIE S 18-2 21J2857 20-12 2tJ4948/9 16-20 
lll4 700SCR IE S 18-2 2tJ2894 19-4 2tl4957 20-14 
11J4700SCRIES 18-3 2tl2903 19-24 2łl4958 20•14 
1tl4719 11-2 21J2904/5 19-6 2tl4959 20-14 
11l4720 17-2 2tl2'J06 19•3 21l5000SERIES 16-2 
1tJ4721 17-2 2tl2907 19•3 2tl5031 20-14 
1114722 17-2 2tl2920 19-24 2tl5032 20-14 
ItJ4723 17-2 2tl3012 1<;-4 2115070 20-8 
11l4724 11-2 2tl30 19 19-6 2tJ5100SERIES 16•5 
It14725 11-2 2113045 19-24 

2N5108 20-12 
Itl4900SCP1ES 17-7 2tl3053 19-6 2tJ5109 20-14 
ltl5100SCRIES 21-2 2tl3054 15-23 2tJ5109 20•13 
1115200SCR1ES 18-2 ;>tl3055 15•23 

21l5146 19-23 
11J5300SEPIES 18-3 21l3055A 15-23 

2tl5160 20-9 
ltl5 391 17-2 2H3227 19-4 

2tl5179 20-12 
ltJ5392 2tl5 l 79 20-13 
ltl5393 

17-2 2tl3439 19-8 2łJ5265/6/7 /8/9 19-25 
17-2 2113440 19•8 2ll527 0/ l / 2/ 3/ 4 / 5/6 <J-2 

ltl5395 17-2 2tl3441 15-23 21l5400 19-14 
1r15397 17-2 21l3442 15-23 2tl5415/6 19-8 
ltl5 398 17-2 2N3546 19-4 2tl54 31 16-20 
1115399 17-2 2tl3553 20-8 2tJ5440SEPIES 16-19 
11J5400 17-2 2tl3583 15-23 2tl5460/1/2/3/4/5 19-25 
ltl5400SCRIES 21„2 21l3584 15-23 2tl5 484 / 5/6 19-26 
1tJ5401 17-2 2łl3585 15-23 2tl5543 20-13 
1łl5402 11-2 21l3600SERIES 16-4 2tl5550 19-14 
1115404 17-2 2113634/5/6/7 19-8 2tl5551 19-14 
1115407 17-2 2113715 15-23 2tl5560 SErOE.S 16-16 
1115408 11-2 2tl3716 15-23 2tl5570SER1ES 16-17 
Hl5408 17-2 2tJ3725 19-6 2tl5589 20•4 
ltl5500SCRIES 18-2 2113726 19-24 2tl5590 20-4 
111575~ 16-21 21J3740 15-23 2tJ5591 20-4 
lll5800SERIES 11-15 2tJ3741 15-23 21J~64 ~ 20-8 
ltl5800SEP IE' S 17-14 2tJ3743 19-8 2r1 64 20-8 
ltl5900SCPIES 18-2 2tl3766 15-23 2tl5643 20-8 
1N6000SERIE'S 18-2 2tJ3807 19-24 21J5644 20-6 
1tl6095 17-14 2tl3810 19-24 2M5680/l/2 19-8 
1116096 17-14 2tJ3811 19-24 21l5684 15-25 
1116097 17-15 2tJ3817 19-24 21l5685 15-25 
1tJ6098 17-15 <:!1·13839 20-12 2115686 15-85 
ltHS 125 15-25 2tl3866 20-12 2tl5745 15-25 
ltl6200SERIES 18-8 2tl3866 20-9 2tl5777 22-6 
11J648 90 15-26 2tl3866 20-8 211577'3 22-6 
11J700SER1ES 18-2 2łJ3880 16-20 2tl5779 22-6 
Itl900SER1CS 18-2 21l3896/7/8/9 16-7 21l5780 22-6 
11 N1186 17-3 2tJ3903/4 19-15 2tl5794 19-24 
12FR10 17-5 2tl3905 19-15 2tl5796 19-24 
12F10 17-5 2tJ3948 20-6 2tl5835 20-13 
12fl00 17-5 2fl3959 20-13 2115836 20-13 

12F20 17-5 2113960 20-13 21J5837 20-13 

12F40 17-5 2113993 19-25 2tl584 l 20-13 

12G60 17-5 2tl3994 19-25 21l5842 20•13 
123F80 17-5 2tl4013 19-4 21l5847 20-3 
211 708 19-5 21l4014 19-4 2łl5848 20-3 
21a 500SER liES 16-2 2tl4016 19-24 2tl5849 20-3 
2tll613 19-6 2tl4033 19-8 2tl5875 15/25 
21JI711 19-6 2łJ4091/2/3 19-26 2115876 15-25 
21ll893 19-6 2IJ4100SERIES 16-3 2fl5877 15-25 
21l2060 19-24 2114200/1 /2/3/4 16-9 2115878 15-15 
2fl2218 19-4 2114220/1/2 19-26 2tJ5883 15-25 

m 
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2JJ5884 15-25 2tl630l 15-26 40f<f40 17-3 
2115885 15-25 2tl6304 20-13 40Hf40 17-6 
2H5086 1s-25 21J6305 20-13 40HF60 17-3 
21J5886 15-25 21J6306 15-26 40HF60 17-6 
2fJ5943 20-13 2N6308 15-26 40Hfeo 17-3 
2tl5943 20-14 21;63J5 15-26 40Hf 80 17-6 
21J5943 20-13 21J6316 15-26 40HF80 17-6 
2115944 20-6 2116317 15-26 40HP.20 17-6 
21J5'l45 20-6 2116318 15-26 42P2 17-5 
21J5946 20-6 2N63J8 15-26 42P2R 17-5 
21J6027/8 16-20 2tl6339 15-26 44R2 17-5 
2116029 15-25 21J6340 15-26 46P2 17-5 
2fl6030 15-25 2IJ6340SEPIES 16-15 48R2 17-5 
2fl6031 15-25 2116340SLPIES 16-16 6f"Rl0 17-4 
21l6049 15-25 2fJ6341 15-26 6Fl0 17-4 
21J6050 15-25 21J6367 20-2 6f100 17-4 
2tJ6051 15-25 21J6::l7g 20-8 6F20 17-4 
21J6052 15-25 21J642 15-26 6f40 17-4 
2tJ6053 15-25 2tl642l 15-26 6F60 17-4 
2116054 15-25 2fJ6422 15-26 6F60 17-4 
2116055 15-25 21J643'J 20-9 6f"80 17-4 
2IJ6056 15-25 2tJ6 486 15-26 6252 17-4 
2fJ6057 15-25 21Jf487 15-26 64R2 17-4 
21J6058 15-25 21J6488 15-26 66P2 17-4 
211605') 15-25 21l648'J 15-26 68P2 17-4 
2tJ6060 St:RIES 16-14 2tl648'l 15-26 70HFR10 17-6 
2tJ6070SERIES 16-14 21J6491 15-26 70HF05 17-3 
2tl6080 20-4 21J6497 15-26 70HF10 17-6 
2tl6081 20-4 2116498 15-26 70HF10 17-3 
21J6082 20-4 2tJ649'l 15-26 70HF100 17-6 
2fl6 083 20-4 2116500 SERI ES 16-6 70HF100 17-3 
21J6084 20-4 2tl6502 19-24 70HF20 17-6 
21J6100SERIES 16-5 2tl6517 19-14 70HF20 17-3 
21J6 l 07 15-25 21!6520 19-14 70hF40 17-6 
2116109 15-25 21i6542 15-26 70Hf"40 17-3 
21J6116/7 /8 16-20 2tJ6543 15-26 70HF60 17-3 
21l6121 15-25 2116545 15-26 70HF60 17-6 
2tJ6122 15-25 2116546 15-26 70HF80 17-3 
21J6123 15-25 2fl6547 15-26 70HF80 17-6 
2116124 15•25 21J6576 15-26 
2116126 15-25 2116577 15-26 
2116140SERIES 16-7 21l6578 15-26 
2tl6140SEPIES 16-17 21J680 SEPIES 16•6 
21J6160SERIES 16-19 2tJ690 SERI ES 16•6 
2fl6171/2/3/4 16-7 211708 19-4 
2116200SERIES 16-3 211918 19-4 
2tJ6212 15-25 22R2U 17-6 
2116213 15-25 24P2U 17-6 
2fl622'l 15-25 26R2U 17-6 
2tJ6230 15•25 28R2U 17-6 
2116231 15-25 31Jl 28 19-27 
21J6233 15-25 311155/6/7/8 19-27 
2fJ6 234 15-25 3tJ 169 19-27 
21J6235 15-25 3111 70 19-27 
2fl624'l 15-25 3fl201/2/3 19-27 
2116250 15-25 311211/2/3 19-27 
2116251 15-25 

30R2U 17-6 
2116255 20•4 

J2R2RU 17-6 
2tJ6256 20•6 

32R2U 17-6 
2116274 15•25 

34P2U 17-6 
35P.2U 17-6 2tl6275 15-25 38R2U 17-6 21J6276 15-25 4tJ25/6 22-2 2tl6277 15-25 4tJ30/1 22-2 2fl6283 15-25 4fl32/J3 22-2 2N6283 15-25 4N35/6/7 22-2 2tJ6284 15•25 41130 22-2 2116285 15-26 

2tJ6286 15-2.6 40HFR10 17-6 
2N6<?87 15-26 40Hf"05 17-3 
2tl6290 15-26 40!-<F"lO 17-3 
2tJ6294 15•26 40HF10 17-6 
2116298 15-26 40HF100 17•3 
~116s9"l 15•26 40HF100 17•6 

tl6 oo 15-25 40Hf"20 17-3 
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