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CMOS 1,048,576 BIT UV ERASABLE READ ONLY
MEMORY (EPROM)

The Fujitsu MBM27C1001 EPROM is a high speed read-only static memory that
is UV-erasable and reprogrammable. The device contains 1,048,576
programmable or reprogrammable bits organized In a 131,072-byte/8-bit format.
The MBM27C1001 is housed in a 32-pin DIP and 36-pad LCC with a transparent
lid; when the !id is properly exposed to an ultraviolet light source, a previously
pregrammed bit pattern is erased in approximately 15-to-21 minutes. A new blt
pattern can then be written into memory.

The MBM27C1001 EPROM Is fabricated using CMOS double poly-slicon gate
technology with stacked single-transistor gate cells. The MBM27C1001 Is an
excellent cholce for system development work and in other appiications where
program changes are frequently necessary. Once programmed, the device
requires only a single +5V power supply: the current requirements are
exceptionally low in both the active and standby modes of aperation.

e 131,072-byte/8-bit organization with on-chip decoding

& Single-byte or four-byte programming capabllity with Quick Pro™

algorithm
& Static operation (no clocks required)
e Upward compatible with 256K/512K EPROMS

e Fast access time:
MBM27C1001-15 = 150 ns {max)
MBM27C1001-20 = 200 ns {max)
MBM27C1001-25 = 250 nx (max)

Easy and simple memory expansion via @pin
Three-state output for wired-OR capabillity
TTL-compatible inputs/outputs

Single =5V (+10%) power supply with low current drain:
Actlve operation = 30 mA {max) for 200ns/250ns
40 mA (max) for 150ns
Standby operation = 0.1 mA (max)

Programming voltage: +12,5V
s JEDEC-approved pin assignments
s 32-pin CERDIP

ABSOLUTE MAXIMUM RATINGS (see NOTE}

ONLY MEMORY (EPROM)

MBM27C1001-15
MBM27C1001-20
MBM27C1001-25

April 1988
Edition 2.0

CERAMIC PACKAGE
DIP-32C-CO1

LCC-36C-F01 See Page 11

PIN ASSIGNMENT

veprdT W b Veo
a6z a1 PFGM
Ais]a 30 NC
A2lls Top 200 AV
A7 5 VIEW 250 A13
as s 27p A8
A7 26p A9
als 25 A1
A3Q9 24 CE
az2Q10 23 A10
A1 11 220 CE
Aoz 21p o7
o013 2op D6
D114 19p DS
p201s 180 b4
anp O is 17p 03

Rating Symbol Value Unit
Supply Voltage with respect to Vee _0.86to + 7.0 v
ground
Programming Voltage with respect | Vpp 0610+ 14.0 v
to ground )
Input/Qutput Voltage {except for \ _ v
Ag with respect to ground) Ny 0.6to Vo + 0.3
Programming Voltage with respect | Vy, -0.6to + 13.5 v
to ground 2
Temperature under Bias Taas -25to + 85 °C
Storage Temperature Range Tgre -65 to + 125 °C

NOTE: Permanent device damage may occur if the above Absolute
Maximum Ratings are exceeded. Functional operation shouid be
restricted to the conditions as detailed In the operational sections of this
data sheet. Exposure to absolute maximum rating conditions for
extended perlods may affect device reliability.

Quick Pro TM s a trademark of FUJITSU LIMITED

Copyright © 1888 by FUJITSU LIMITED and Fulitsu Microalsctronics, Inc.

anca circult,
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This device contains circuitry to protect the
inputs against damage due to high static
voltages or electric fields, However, it is
advised that normal precautions be taken to
avoid application of any voitage higher than
maximum rated voltages to this high imped-
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MBM27C1001-15
MBM27C1001-20
MBM27C1001-25

gEE . Control
- Logic

Fig. 1 — BLOCK DIAGRAM

Programming — ] Data input

Input Data Buffer - 1024
Output
> atrix -] Data Qutput > pata
o Column
Ao-Ag Decoder [
Row
A7-A16— Dpecoder
CAPACITANCE (1,- 25 °c, = 1m2)
Values
Parameter Symbol Unit
Min Typ Max
Input Capacitance {V yy = 0V) CiNn 12 pF
Output Capacitance (V oyt = 0V) Cout 12 pF
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PIN DESCRIPTION

Symbeaol Pln No. * Function
Vep 1 +12.8V programming voltage.
- A 2-12, 23 Address lines.
Po~Aue 25-29
o - 13-15, Three-state output data iines.
o 17-21
GND 16 Clrcuit ground,
CE 22 When active Low, the device is enabled for data read.
OE 24 Output enabls. When OE and CE are active iow and the PGM
strobe Is actlve High: all output lines (Do— D7 ) are enabled.
NC 30 No connection.
PGM 31 When active Low, programming data from the Input buffer is
written Into a specifled address of memory.
vcc 32 +5V power supply

This numbers are applied to DIP package.

FUNCTIONS AND PIN CONNECTIONS

OPERATING MODE | Ap - A Ag Ajp-Ag | Data | TE | OE | PGM | v Voep GND
Standby X X X H-2Z | Vu X X 5v 5v ov
Read An An An Dour | Vo | vu | Vw sV sv ov
Output Disable AN An A H-z | v “QH \;‘ sv 5V ov

_ It

Electronic Signature Note 1 12v X CODE | V. Vi Vin sv S5V ov
SIngEe Byte Program A[N AlN AlN DlN V|L Vi Vi BV 12.5V ov
Single Byte Verify AN AN Al Dour Vi Vi Vi 6V 12.5v ov
fr:ggg Byte Program AN A A H-Z | Vi ViH Vin 6V 12.5V ov
Four Byte Data Input Note 2 AN AN DN Vi \™ ViH 6v 12.5v oV
Four Byte Program X An Ay Hi-Z Vin \ Vi :3" 12.5v ov
Four Byte Verify Note 2 AN AN Doutr | Vo Vi Vin 2% 12,5V ov
Four Byte Program Amn An A Hez | vie | v | v ev | 12.5v ov
t.egend:

X = Don't care

Notes:

1. Ao is toggling address, A1 ls ViL.

2. A0 and A1 can be either VIL or ViH
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RECOMMENDED OPERATING CONDITIONS

{Referenced to GND)

Parameter Symbo! Min Typ Max Unit
Supply Voltage Vcc 4.5 50 v
Supply Voltage Vpp Vcc ~0.6 Vee vcc +0.6
Input High Level Viu 2.0 Vc c +0.3
Input Low Level Vi ~0.1 \'4
Supply Voltage GND 0 v
Operating Temperature Ta 0 °C
D A TERI
(Ra?on?nl:lndgoApSating coi.i!;lmcs?nless otherwise noted)
Values
Parameter Symbol Conditions Unit
Min Typ Max
Input Leakage Current T Vi =Vee=5.5v 10 KA
Qutput Leakage Current lio Vin = Vee=5.5v 10 WA
Ve Standby Current 'sa, TE=v, 1 mA
Vg Standby Current lsa, | CE=Vco10.3v 1 100 wA
Ve Active Current lec, CE=V |, lgyy =0mA 30 mA
V¢ Operation Current | 150ns fee, CE=V,_: f=min, I oy =0MA 40 mA
200ns/250ns 30

Vpe Supply Current Ipp Vop = Vgg £0.6V 1 100 HA
Output Low Level VoL I o =2.1MA 0.45 v
Output High Level Vou, 1o =400 A 2.4 v
Output High Level VOH2 ] oH = ~100 n A vcc -0.7 v

Input pulse levels:
Input Rise/Fall Times:
input Reference Levels:

Output Reference Levels:
Output Load:

0.45V to 2.4V {0.3V to 2.8V programming}
<20ns

0.8V to 2.0V
{0.8V to 2.4V programming)

0.8V to 2.0V
1 TTL gate and C_ =100pF

Fig. 2 — AC TEST CONDITIONS (INCLUDING PROGRAMMING)

T

ICL
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AC CHARACTERISTICS

Recommended operating conditions uniess otherwise noted)

MBM27C1001-16 | MBM27C1001-20 | MBM27C1001-25
Parameter Symbol Values Values Values Unit

Min Max Min Max Min Max
Address Access Time tace 150 200 250 ns
CE to Output Delay Time tee 150 200 250 ns
OF to Output Delay Time toe 70 0 70 0 100 ns
PGM to Output Delay Time eam 70 0 70 0 100 ns
CE or OF to Output Fioat Delay (Nots) | tor 60 60 60 ns
Address to Output Hold Time ton 0 0 0 ns

NOTE: Output Float Is defined as the point whers data is no longer driven.

READ WAVEFORM

v -]
ADDRESS )" VALID N VALID X
Vi N

[——— ticc —m tacc ™

PaM Ve yd \\_
Y s I - tor
DATA :OH < vaue | PIEC vao
* —» "‘ tou
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PROGRAMMING / ERASING INFORMATION

PROGRAMMING

Single-Byte Programming. When +12.5V(10.3) volts Is
applied to Vpp, +6(10.25) velts is applled to Vg, TEand
PGM = V), ., and OE= V,, ., the programming mode is
Initiated. Next, the proper address Is input and the data
pattern is applled to the Input buffer (Figure 1). When both
address and data are stable, a 0.5-millisecond negative puise
Is applied to the PGM pin. Upon verification of written data an
over pulse (three times the initiai pulse width times the number
of puises used to accomplish a write} should be applied to
complete the programming of one byte. Refer to the
PROGRAMMING FLOWCHART that follows for step-by-step
programming procedures.

Four-Byte Programming. When compared to single-byte
programming, the four-hyte programming method reduces the
programming time by about 75% one quarter. Voitages applied
to VPP and VCC are the same as those for single-byte
programming; however, some logic levels differ—-refer to
*Four Byte Programming” in the Truth Table. In conjunction
with the OE pin, address pins A0 and A1 are used to latch four
bytes of data. When both address and data are stable, a 0.5
millisecond negative pulse is applled to the PGM pin. Upon
verification of written data an over pulse (three times the Initial
puise width times the number of pulses used to accomplish a
write,) should be applled to complets the programming of four
bytes. Refer to the PROGRAMMING FLOWCHART for
step-by-step programming procedures.

Caution

The width of one programming puise must not exceed
40-millisecond; thus, a continuous TTL low-leve! voltage should
not be applled to the FGM pin. Also, a 0.1-microfarad
capacitor must be connected between Vpo and ground to

ELECTRONIC SIGNATURE CODE LIST

prevent excessive voltage transients. Neglecting either of
these precautlons may cause device fajure.

Electronic Signaturs/Programming Algorithm. When the
MBM27C1001 is shipped from the factory, all memory celis
{1,048,576 bits) are set to the High state (logic 1}. During the
programming procedure, affected bit cells are set to the Low
{logic 0) state.

The MBM27C1001 Is programmed with a fast programming
algorithm designed by Fulitsu called Quick Pro™. Manufacturer
and device codes are electronically stored in each device;
these codes can be read at the output port (D0-D7) for the
purpose of matching the device with the Quick Pro™ algorithm,
The Electronic Signature Code List is shown preceding the
ELECTRICAL CHARACTERISTICS.

ERASING

in order to clear all memory cells of programmed contents, the
MBM27C1001 must be exposed to an ultraviolst fight source.
To completely erase the memory {restore all celfs to a logic 1
state}, a dosage of 15Wsec/cm?2 s required. The required
exposure can be obtained by using a UV-lamp with a
wavelength of 2537 Angstroms and with an Intensity of
12mW/cm2. Remove all fliters from the lamp and clean the
transparent lid of the MBM 27C1001 with a non-abrasive
cleaner. Hold the MBM 27C1001 approximately one inch from
the light source for 15-to-21 minutes. (Note. The
MBM 27C1001 and other similar devices can be erased by light
sources with longer wavelengths: however, the erasing time s
much greater. Nonetheless, exposure toc fluorescents or
sunlight will severely degrade and seventually erase the
memory. When used in a Kghted environment, it is
recommendad that the transparent window be covered with an
opadue label.)

Definitien AOC | A1 TO A8 A9 A7 to A16 DO |D1|D2| D3| D4 | D5 |06 | D7 | HEX
Manufacture VIL VIL 12{+0.5)V Don't Care 0[0]1]0]JOo] O] O 0]#4
Device VIH VIL 12(+0.5)V_| Don't Care ofl1]1jojJof1]1]1]wee
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PROGRAMMING WAVEFORM (Single Byte)

v i
Voo PP
Ve
v tves tar -
H
ADDRESS
A\

- tps
e tas - l- ton
VoV
DATA ¢ DATA IN "5_3’ DATA DATA IN b_
VALID . 9. ouT VALID
A RALS

toF} i

- tOEV

le- tpH

\El : torw l 71

PROGRAMMING WAVEFORM (Four Byte)

Vep Ve
Vee J -+ |* tacy
1 tves

N TR \ / |

t A - 2 kgt an torv ¥
VlH,vOH AS -

-
_ iN IN N \J N ouT XOUT x ouT \ ouT
Og - O L| N N+1 N+2) N+3 > N N+1 N+2 X N+3 }—
Vi/Vou /

tHav

L

DS |4 ton tos™ "1 4 t oK
Vin
CE Vi -
t cen 1 oEH I
v
— H
CE ‘F
Vi t L /
HeP r- "1 thap
Vin

PGM
Vi
tpw {tomw !
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DC CHARACTERISTICS (Programming Mode)
(Tp= 25 °C £ 5°C, Vo' = 6V £ 0.25v, Vpp2 = 12.5V £ 0.3V)

Values

Parameter Symbol Conditions Min Typ Max Unit
Input Leakage Current 1 L VIN = 6.25v/0v 10 LLA
Input High Level Vi 2.4 Vep+0.3 v
input Low Level A -0.1 0.6 v
V ¢c Supply Current | cc 30 mA
V pp Supply Current | pp _C_E.=;.TM=V L O_E=V i 30 mA
Vpp Supply Current Ippa | CE=Vy:OE=PGM=V,_ 100 mA
Vep Supply Current | pp 3 mw... 5 mA
Output Low Level VoL I0L=2.1mA 0.45 v
Output High Level Von IOH=-400 pA 2.4 \'

NOTE *1 V;c must be applied elther coincidentally or before Vo and removed elther coincidentally or after Vep -

*2 Vpp must not be greater than 13.5 voits including overshoot.

AC CHARACTERISTICS
(Single Byte Programming)

Permanent device damage may occur if the

device Is taken out or put into socket remalning Vpe = 12.5 volts. Also, during CE = V), OE = V,, , Vpp must
not be switched from V. to Vpp volts or vice versa.

Values

Parameter Symbol Min Tvp . Unit
Vop Setup Time tvps 2 ns
Address Setup Time tas 2 s
Data Setup Time ths 2 ®S
CE Setup Time tees 2 ks
OE Setup time toes 2 1S
Address Hold Time tan 2 us
Data Hold Time tou 2 ®S
OE to Output Valid toev 500 ns
OE to Output Float tory 150 ns
Programming Pulse Width tow 0.475 0.50 0.525 ms
Over Programming Pulse Number N 1 25 times
Over Programming Pulse Width {Note) t opw 1.4 1.5 39.4 ms

NOTE: topw = 1.5 X Nms + 5%
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AC CHARACTERISTICS
(Four Byte Programming)
Values
Parameter Symbol unit
Min TYp Max

Vpp Setup Time tves 2 1S
Address Setup Time tas 2 ns
Data Setup Time tos 2 us
Address Hold Time tan 2 1S
Data Hold Time ton 2 us
OE High Hold Time toen 2 1S
Hold Time Before Programming ter z s
Hold Time After Program LIV 2 us
Address Access Time at Verify t ACY 500 ns
CE to Output Float at Verlty tory 150 ns
Hold Time After Verify LIVARY 0 s
Programming Pulse Width tow 0.475 0.50 0.525 ms
Over Programming Pulse Number N 1 25 times
Over Programming Pulge Width (Note) topw 1.4 1.5 39.4 ms

NOTE: topw =15 X Nms £ 5%
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PROGRAMMING / ERASING INFORMATION (Cont’d)

PROGRAMMING FLOWCHART FOR QUICK PRO "

Notes:

1. 1-byte or 4-bytes
2. Conditions: Voc =8.0v
Voo 8V(:0.25) Vpp =12.5V
VPP =12.5(0.3)v *
1oy =0.5ms (+5%)
topw =1 .5 x Nms {+56%}) Addr=1st ioc
N
Data Input
{Nota 1)
——}
Program One
0.5ms Pulse
N1

Program One
1.5 x Nms
Pulse

Increment
Address

Device Failed

Yes

VCC =VPP =5V

Vority
All Bytes

Device Falled

Yes

Davice Passed

Quick Pro™ is a trademark of FUJITSU LIMITED
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PACKAGE DIMENSIONS
PIN ASSIGNMENT
A12 A15 A18 VPP N.C VCC FGMN.CA14
/UUUUUUUUU
s &4 3 2 3 35 34 33
a s 1 a2 [ ana
as |17 a1 [ ae
as [ 1s s0 ] »0
a3 26 ] nee
=N IRl TOP VIEW 28 ] an
a2 [ n sr [ ] CE
a3 25 [_] a0
A [ 25 [ ] ce
N.C. 14 2 Jor
15 16 17 18 19 20 21 22 23

LCC-36C~FO1

ooanooonn/

Do

D1 D2 GND NC D3 D4 D5 Ds

32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE

(Case No.:

PIN NO. 1

LCC-36C-F01)

* Shape of PIN NO. 1 INDEX: Subject to change without notice.
© FUJITSU LIMITED 1987 C360015-1C

C.04001.021TYP ,460(11.68) TYP 045(1.14)
{3PLCS) TP
74 B d guoooouog N
0251 005 g g
10.6420.13) *PIN NO. 1 INDEX
B ) e E
\b TD .100{2 54}
" : ‘N
R.008(0.20)TYP g g
{36 PLCS)
- =3
N\ | \ RERENEREREN
050(1.27) | 0502 006 €.015(0.38)
560+ 010 ' TYP 11.27:0.15) TYe
a75(1.91}
{13.97:0.25) o 070{1.78)
o TYP 400{10.16)TYP TYP
1130(3.30)
MAX

Dimension in
inches (millimeters)
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PACKAGE DIMENSIONS

32-LEAD CERAMIC (CERDIP) DUAL IN-LINE PACKAGE

(Case No.: DIP-32C-C01) _l
_ e 0° to 15°
R.025({0.64)
+, +,
)/ '358&39’ '577'.'889 610:318 ,600{15,24)TYP

(1466845 (15.49+3:30)

. 4 /
B — o — e — e — e — g — e - — o

1.6501 878 010888 ?

+Q. +0.
100(2.54)MAX o83 o032 813 02548
= [ - - ©.81:8:48
.230{5.84)MAX
‘  134:014
| (3.40+0.36)
.100£.010 052:.010 ,032(0.81)__“ 0187838
"{2.54:0.25) {1.32:0.25) TYP f 0.46°8.43)
1.500(38.10)REF )
Dimensions in
©FULNITSY LIMITED 1986 D320088-1C inches {millimeters),
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