


Facsimile System Block Diagrams
G3/B4 Facsimiles

Mechanical Block Diagram

Compatibility of Toshiba Semiconductors for Facsimile Use

Facsimile use can be divided into business use, in which facsimiles have become indispensable in the —
offices of numerous corporations, and personal or home use, in which facsimiles have exhibited signifi- Paper
cant proliferation in shops and in the home. The facsimile market is exhibiting an increasing number of width guide “°* " oo geneerrenernrreneTy Detection p. 16

products that use plain paper and new products are starting to appear featuring color reproduction. o
The operating speeds of high-performance business models are also becoming faster. In addition to

Photointerrupters for detection

incorporating answering telephone functions and cordless telephone functions, medium-performance Paper roll <« e cee-e . TLP832
models for personal and home use are now integrating photocopying functions and printer functions, .
) . . ; LI X X . TLP833
demonstrating a growing trend towards multifunctional use. Toshiba is taking aggressive steps to TLP1241 (C5
accommodate the field of facsimile semiconductors in the future as well by attempting to expand its \_ (C5) Y,

product lineup to accommodate these multifunctional applications.
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I Electric Signal Processing Block Diagram

Cordless Telephones
(Hand Sets)

| Wireless Circuit

m High-frequency transistors
m Dual PLL-prescalers

~

Cordless Telephones
(Base Unit)

Single-Chip Facsimile

All functions required by the facsimile are integrated
onto a single chip: TC35177F (Enfax™) (NEW)

| Wireless Circuit
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| Baseband Unit

m Baseband signal processors
m Scrambler LSIs

m Companders

m MSK modems
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| Control Circuit

m MCU

Please refer to the "Toshiba
System Catalog for PHS and
Cordless Telephones".
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|Speech

m Voice synthesis
m Voice recording/
playback

| Telephone

m Dialers

m Tone receivers/detectors
m Tone ringers 1
m Speech networks

| Main Control

ASSPs integrating periph-
eral facsimile functions
onto a single chip

ASSP
TMP90CO51F
TMP95C061BF
TMPR109 series
TMPR39 series

p.10to 13

|Image Processing

MUSIP

Correction, binary conver-
sion and halftone proces-
sing of image data scan-

ned with an image sensor

TC35188F

p.9

p.17 / p.15

Transmission Control Unit

| NCU

m Photocouplers
m Diode bridges

Modulation /
Demodulation

MODEM

Single-chip modem
LSIs complying with
ITU-TV series recom-
mendations

TC35138F

TC35136F
p.8
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| Compression/Expansion

VCEC

Data compression and expan-
sion ICs complying with ITU-T T
series recommendations
TC35191F

C
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) | Frame Memory

Image data memory
m 4M bit DRAM
m 16M bit DRAM

Please refer to the "Toshiba Product Guide
for MOS Memory General Catalog".
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Single-Chip Facsimile Engine

L

( System Advantages

e Shortened system development time [ Reduced total cost — Wi,e.essl

e Reduced board area and number of parts 0 Reduced total cost ’, -
e 64 gray scale level image processing 0 Improved image quality — band |
TOSHIBA

TC35177F (Enfax™) P iy

Micro-
phone
Speak-
er

The TC35177F (Enfax™) is a facsimile processor that integrates a
14400 bps modem, 64 gray scale level image processor, 8-bit MPU
and data compression/expansion circuit that are required by
facsimiles. The TC35177F inherits all of the functions of the
Enfax™ series plus enhanced answering machine functions, includ-
ing voice recording and hands-free operation. As a result of inte-
grating all functions required for both inexpensive home machines
and more advanced business machines onto a single chip, a
system can be easily configured simply by connecting external
ROM and RAM to a dedicated front-end IC (TC35133F).

Use of this single-chip facsimile processor enables reduction both
in the number of parts and in board area, greatly contributing to
overall cost reduction.

TC35177F System Configuration

TC35177F iI
MODEM
MPU
TC35133F 14.4 kbps Date Bus
% H NCU Analog Modem
~ TLCS-90 CPU
é Front-end HbLC
Tel Line Framing
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Detecction -RD
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cswom | rureo a
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Tone Slo Xtal
Generation Address (2 ch) || 16MHz
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s i
Detection . Real Time Clock
D]<7 TC35133F CKMDM lere :aeé.:u | 1 are
Anclog
i - DRAM
Microphone Front-end TPH Enable | DRAM | .| 32768 kHz
IMAGE Generator e
[ | PROCESSOR [ |+~ —
I~ Codec 8?": ;';Lr;‘e’ = Modem
CCD 1 CLAMP,S/H Accelerator Xtal
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N Clock Generator Motor Control
(2ch)
< 8-bit ADC Key & LCD
‘A’ 6a-level CSMSP Serial Port Watch Dog
-level Timer
ré‘ 0) Image CKMSP
0) Processor ROMCS SIO
" Interrupt
Memory F 1/0 Ports ontroller
\ [
5V | —=To main supply Y Y
LCDC
ToRTC & m ‘
shading memory Printer
LCD
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;i-battery L
-RAS, -CAS A-NAND




Functions and Overview of the TC35177F

m 1. Modem m 3. MPU (Equivalent to TMP90CO051F)
e Compatible with ITU-T G3 facsimile recommendations e Built-in TLCS-90 high-performance 8-bit CPU
e HDLC frame/deframing functions e Powerful memory control by MMU
e Programmable 4-part chord generation (max 8M bytes)
e Programmable 4-frequency simultaneous tone detection e High-speed micro-DMA
e Programmable DTMF detection and generation (2 ch, max 1M byte/sec)
e Programmable carrier detection and transmission levels e Interrupt controller
e V.21 flag detection when receiving image data e DRAM controller
e Compatible with terminals displaying number of local oscillator e 8-bit timer (4 ch)
e \oice recording/playback functions e Serial communication interface (2 ch)
(compression rate: 4.3 kbps) e Stepping motor control port (2 ch)
e Hands-free function (full duplex) e Built-in watchdog timer
e Built-in quadler (clock quadrupling circuit) e Built-in real-time clock
m 2. Image Processor (MUSIP) m 4. Peripheral Control Circuit (TURBO)
e Document sizes: A3, B4, A4 e Soft CODEC accelerator
e Full image shading correction (B4, A4 only) e TPH interface
e Error dispersion type, halftone processing function TPH serial interface
(64 gray scale level) TPH strobe signal generator
e Programmable two-dimensional automatic contrast correction TPH overheating protective function
e Programmable two-dimensional edge emphasis e Address decoder
(binary mode only) e Clock control circuit
e Programmable automatic background correction e |/O ports (32 pins, 16 pins can be added
e Built-in line memory using the multiplex system)
e Built-in 8-bit AD converter, clamp, sample hold and AGC circuit e A-NAND interface
TC351700F Single-chip facsimile (MPU (16-bit) + MODEM (14.4 kbps) + 64 gray scale level image processor + peripheral control circuit QFP240
+ low bit rate voice recording and playback + hands-free)
Single-chip facsimile (MPU + MODEM (14.4 kbps) + 64 gray scale level image processor + peripheral control circuit
A TC35177F + low bit rate voice recording and playback + hands-free) QIR
A TC35175F Single-chip facsimile (MPU + MODEM (14.4 kbps) + 64 gray scale level image processor + peripheral control circuit QFP208
A TC35162F Single-chip facsimile (MPU + MODEM (9.6 kbps) + 64 gray scale level image processor + peripheral control circuit QFP208
+ low bit rate voice recording and playback + hands-free)
Single-chip facsimile (MPU + MODEM (9.6 kbps) + 64 gray scale level image processor + peripheral control circuit
TC35164F + low bit rate voice recording and playback + hands-free) QA
TC35166F Single-chip facsimile (MPU + MODEM (9.6 kbps) + 64 gray scale level image processor + peripheral control circuit) QFP208
TC35167F Single-chip facsimile (MPU + MODEM (9.6 kbps) + 32 gray scale level image processor + peripheral control circuit) QFP208
TC35165F Single-chip facsimile (MPU + MODEM (9.6 kbps) + 16 gray scale level image processor + peripheral control circuit) QFP176
TC35189F TC35167F dedicated halftone image coprocessor using Toshiba's original error dispersion method (32 gray scale level) QFP60
TC35133F SOP16
Analog Front-end (AD, DA) for single-chip facsimile
TC35123F SOP16

A: New product 0: Under development



Single-Chip MODEM

N

System Advantages

e Compatible with speeds up to 14.4 kbps
e Enhanced voice recording and playback functions are perfect
for facsimiles equipped with answering machine functions
o A fully-digital, full-duplex hands-free system can be com-
\_ posed with a single chip Y,

14400 bps Modem with Low-bit-rate Recording and Playback Functions TC35136F

The TC35136F is a 14400 bps single-chip modem for G3 facsimiles
featuring built-in recording and playback functions and a hands-free
function. In addition to basic functions consisting of communication
functions, recording and playback functions and hands-free function,
it is also equipped with various additional functions useful for control-
ling the facsimile communications protocol and telephone answering
machine. The bit rate of the recording and playback functions is 4.3
kbps, and allows approximately 16 minutes of recording by connect-
ing 4M bits of external memory. In addition, two types of recording
functions are provided consisting of line recording and microphone
recording. Line recording can be used for recording of ICM, while
microphone recording can be used for recording of OGM (response
messages). Moreover, the TC35136F contains two channels of built-
in AD-DA converters, enabling the configuration of a hands-free sys-

tem without connecting an external codec. System Configuration Example

Features
e Modem Functions TC35136F ot
« Complies with ITU-T V.17, V.33, V.29, V.27ter, pectet
V.21(ch2), T.30 and T.4 '
« ITU-T V.23 and BELL202 receive functions (caller g AGCIALCIT sw3 TEINEA
y
D) . . , , €] 17 (acl—. > : «s—|DAC
» HDLC framing/deframing compatible with all trans- = £ - Swa
mission rates - = Handset
. r?lrrrl]ultane(cj>l,§3v.21 prgamble detection during EE‘:E‘;J
igh-spee receiving circut
e Recording and Playback Functions
+ Variable bit rate (4.3 kbps) e ] (5
» Mute compression function/trigger recording Generalor ’ Microphone
function (during recording) s @Mﬂ
 Mute skip function (during playback) I L
 High-speed (1.25 times)/low-speed (0.5 times) t———o—-o—=—DAC (P,
playback 1 LMUTE HSMUTE
» Simultaneous CNG detection function during TXEINE/ATT
playback
* Simultaneous DTMF detection function in
recording/playback mode

e Hands-free Function e Additional Functions e Single +5 V power supply
« Fully-digital, full-duplex hands-free operation * Quadruplex tone generation e 100-pin plastic flat
« Level adjustment function * Four-frequency simultaneous tone detection package
« Speaker incoming call volume can be set from * DTMF transmission and reception
+9dBto-12 dB * CNG detection function

» General-purpose I/O ports (16 ch)
Single-Chip Modem Processor Lineup

TC35136F| O | O | O | O | O |4ch|ach ghetch | 0 |43k | O | O] O | O | sremH QFP100
TC35127F| — | O | O | O | O |4chlach| O kﬁ;:llc:h O 43k | O | O | O O 57.6 MHz QFP100
TC35138F| O | O | O | O | O |4ch|ach| — Line: 1 ch O %gkk/ O | O @) O 41.472MHz |CMOS| QFP80
TC35126F| — | O | O | O | O |ach|acn| — | tneizen | o | 29K | o | — | O | O | 41472mhz QFP8O
TC35129F| — | O | O | O | O |4ch|4ch| — Line: 1 ch O [20736k| — - @) @) 20.736 MHz QFP80

ITU-T: International Telecommunication Union-Telecommunication ~ HDLC: High-level Data Link Control procedures ~ ECM: Error Correction Mode
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e Compatible with a wide range of sensors

e Built-in analog circuit and SRAM for fewer externally
connected components
e High-speed scanning

MUSIP TC35188AF

The TC35188AF is an image scanner processor featuring a
built-in 16-bit CPU, 64-gradation image processing circuit using
an error diffusion system, and peripheral circuits including
UART. In addition to the above circuits, this processor is equip-
ped with a dedicated bus and dedicated controller for transfer of
image data to external image memory for high-speed scanning.

Features of the TC35188AF

e 16-bit CPU (equivalent to TMP95CO001F)
* 16M bytes of linear address space
» External interrupt inputs: 7 inputs
« Micro DMA controller: 4 channels
¢ Wait controller: 4 blocks
e Image Processing Circuit
« 64-gradation half-tone processing using a dither method or error
diffusion system
« Correction of shading and sensor output variation for each bit
(built-in line memory for shading correction: can be backed up with a
battery)
« Built-in analog circuits (including clamping circuit, S/H circuit, AGC,
8-bit AD converter)
e y correction circuit
« Size reduction function

System Configuration Example

| Imag|e Processing Circuit
-a

e Peripheral Circuits

* MR coding and decoding accelerator

« DRAM controller and memory sequence
controller: 2 channels

* UART

 Timer: Selectable between 16 bits x 2 ch
and 8 bits x 4 ch

* General-purpose /O port

* 2-input, 8-bit AD converter

* Watchdog timer

Image
Processor
CLAMP, S/H,AGC n

8-hit ADC

SH, RS
21, 82

64-level
Image Processor

Line Memory
Sensor Driver

Address Bus

MPU
(TMP95C001F)

ait Controlle
CPU
Interrupt
Controller
TURBO
(Peripheral)
16-bit x 2 ch Timer
UART
CODEC
Accelerator

Memory Sequence
Controller (2-ch)

Watchdog
Timer

Address

Decoder

1/0 Port
2-ch Inputs
8-bit ADC

DRAM

TC35188AF

MPU + 64 gray scale level image processing + UART + DRAM controller + CODEC accelerator + analog circuits

QFP144

TC35183F

Scanner image processing LSI, analog circuits (6-bit ADC, S/H, clamp, AGC), shading memory

QFP60
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Microcontrollers for Main Control

(System Advantages \ TX System RISC Road Map

e Product lineup ranging from low-priced models to inter-
mediate and top-of-the-line models.
e Complete lineup of middleware for enhancing functions.

TX System RISC

Toshiba offers the TX39 family of 32-bit processors for embed-
ded applications, the TX43 series of 64-bit processors for OA
equipment, and TX44 and TX100 series of 64-bit processors for
high-end workstations by introducing RISC processor technol-
ogy from the MIPS Group of the US. Moreover, Toshiba also
offers the TX19 family, in which a portion of the instruction set is
compressed to 16 bits, and the TX49 family of 64-bit micropro-
cessors for embedded applications in its product lineup.

Performance

The TX19, TX39 and TX49 families provide customers with 91 92
solutions for ASIC applications in combination with megacells of

peripheral circuits in the form of CPU cores.

Family Products

TX19 Series of RISC Microcontrollers with Built-in ROM/RAM
@ TMP1940CYAF"/ FDAF"

0: Under development

m Single-chip 32-bit RISC Microcontrollers
for Real-time Control . _ W ES| ook generator | AL (Fi6EESE GE
The TMP1940CYAF/FDAF are 32-bit RISC microcontrollers con- oo L apoag
taining built-in peripheral circuits including DMA controller, timer, 32 ke E | @iy | '
serial interface and AD converter based on the TX19/L processor TinerOupit 4 g ROM | | RAM | le=appsg
core equipped with built-in high-speed ROM/RAM. As a result of TimeriCount mmfupy : |
featuring low voltage and low power consumption, these RISC ﬂ?"ifn'e?luntgﬂi": o-bit fimer: 4 ch | PR I
microcontrollers are perfect for battery-powered application equip-
ment including personal and portable information devices. IMeruptIput = Itemptcontoler | DA cantrole: 4 |
e Built-in ROM e 16-bit timer/counter: 4 channels 100 4 4mlp  Serialinterface: | Watchdog tmer |
TMP1940CYAF: Mask ROM 256 kbytes e 8-hit timer/counter: 4 channels —
TMP1940FDAF: Flash memory 512 kbytes e Clock timer Analog Input —j=pr 10-bitADconvener:|
o Built-in RAM e Serial interface £l
TMP1940CYAF: 10 kbytes UART/SIC: 4 channels
TMP1940FDAF: 16 kbytes I°C bus/SIO: 1 channel o Power supply voltage: 2.7 to 3.6 V
e DMA controller: 4 channels e 10-bit AD converter: 8 channels o 100-pin mini-flat package (14 x 14 mm, 0.5 mm pitch,
Memory-to-memory transfer, memory-to-/O e Watchdog timer 1.4 mm thick)
transfer e Max operating frequency: 32 MHz

e Interrupt controller: 12 external factors

General-purpose MCU
TMPR3901AF-70

m 32-bit General-purpose RISC Microcontroller e Instruction cache: 4 kbytes built-in e Low power consumption mode
Based on the TX39/H Core e Data cache: 1 kbyte built-in Doze/halt mode reduces power

The TMPR3901AF contains built-in peripheral circuits e Clock generator with built-in 8-times consumption during idling
PLL RF function reduces operating

including a clock generator and write buffer and is based on A-stage write buffer
the TX39/H high-speed core. In addition to applications as a e Half-speed bus mode

frequency
e Built-in debugging support unit

general-purpose MPU, the TMPR3901AF-70 can also be System bus frequency reduced to e Max operating frequency:

used for performance evaluation during ASIC development 172
using the TX39/H core and function trial production.

With Built-in Peripheral Functions
TMPR3904AF-66

70 MHz
e Power supply voltage: 3.3V
e Package: 160-pin QFP

m 32-bit General-purpose RISC Microcontroller with Built-in Peripheral
Functions

The TMPR3904AF is a 32-bit RISC microcontroller with built-in peripheral circuits

including a highly universal memory controller, DMA controller, UART and timer that is

based on the TX39/H high-speed processor core.

e Instruction cache: 4 kbytes built-in e DMA controller: 4 channels
e Data cache: 1 kbyte built-in Memory-to-memory transfer, memory-to-
e ROM controller: Enables 16-bit width setting, 1/0 transfer
compatible with page mode reading e Interrupt controller: 8 external factors
e DRAM controller: Enables 16-bit width setting, e Timer: 3 channels
high-speed page mode, hyper-page mode e UART: 2 channels

DRAM controller | TX39/H processor core
CPU

| Instruction
ROM controller Data cache cache
TR I Debugging support unit

Interrupt controller I
DMA controller:

UART:2ch | 2ch

DMA controller:
2ch

PIO: 8 bits x 3 ports

Max operating frequency: 66 MHz
Power supply voltage: 3.3 V
Package: 208-pin QFP



Family Products

l-& With Built-in PCI Controller

.~ TMPR3907F

m 32-bit General-purpose RISC Microcontroller with Built-in PCI Controller

The TMPR3907F is a 32-bit RISC microcontroller with built-in peripheral circuits including PCI controller, memory

controller, UART and timer that is based on the TX39/H processor core. The TMPR3907F uses the high-speed
TX39/H core and the processor operates at 66 MHz while the PCI bus operates at 33 MHz.

Instruction cache: 4 kbytes built-in Timer: 3 channels
Data cache: 1 kbyte built-in UART: 1 channel

°

o

PCI controller: 3-slot support e Max operating frequency: 66 MHz T — | TX39/H processor core
ROM controller: Enables interleaving e Power supply voltage: 3.3 V CPU
operation °

PaCkage: 208'pin QFP ROM controller i

DRAM controller | Data cache | | Instruction

Interrupt controller: 3 external factors Timer: 3 ch | SRR S
Interrupt controller |

controller
UART: 1 ch I el

I-& With Built-in Peripheral Functions
-7 TMPR3912AU / 3912XB-75 / 3912AU-92/ 3912XB-92

m 32-bit RISC Microcontrollers with Built-in Peripheral Functions Required for Portable Information Consoles

In addition to integrating peripheral functions required for portable information consoles (PIC) onto a single chip, the
TMPR3912AU/XB are ASSP based on the TX39/H processor core that are optimum for PIC having powerful
management functions. Use of the TMPR3912AU/XB makes it possible to achieve reduced size, lower costs and
higher performance of portable information terminal systems.

e Instruction cache: 4 kbytes built-in e Timer: 2 channels (dedicated RTC)
e Data cache: 1 kbyte built-in Watchdog timer
e Memory management unit (TLB): 32 e |/O ports: 39 bits 92 MHZEZ | CG (built-in PLL) | Memory commner|<--> Memory
entries, 4 kbytes page e Low power consumption mode: Doze/sleep
e Memory controller: For DRAM (EDO), e Max operating frequency: 92 MHz/75 MHz provac e PCMCIAcontrouer|<--> PCMCIA
SDRAM, SRAM, ROM and flash memory e Power supply voltage: 3.3 V vy [ oA
e Communication interface: For RS232C, e Package: 208-pin LQFP (1.4 mm thick) core | | Gache | Communication S'°|<'" fezeg)
IrDA (rev. 1.0) and ISDN 217-pin FBGA (1.4 mm thick) g | | paa
e PCMCIA interface TMPR3912AU: LQFP, 75-MHz version ||| uepemitnly |""L°°
e LCD interface: For monochromatic and TMPR3912XB-75: FBGA, 75-MHz version L Tell
color LCDs, max 1024 x 1024 pixels TMPR3912AU-92: LQFP, 92-MHz version e[ Riclimer | TellSound SIO |""§g§2§
TMPR3912XB-92: FBGA, 92-MHz version 110
Interrupt controller 1/0 ports |4--> ggns:

; With Built-in Peripheral Functions
lx&’}; TMPR3922CU/ XB

m High-performance 32-bit RISC Microcontrollers with Built-in Peripheral Functions

In addition to integrating peripheral functions required for highly functional portable information consoles (PIC) onto
a single chip, the TMPR3922CU/XB are ASSP based on the TX3920 processor core that are optimum for highly
functional PIC having powerful management functions. Use of the TMPR3922CU/XB makes it possible to achieve
reduced size, lower costs and higher performance of highly functional portable information terminal systems and
multimedia equipment.

e Instruction cache: 16 kbytes built-in (2- PCMCIA interface

[ ]
way set associative system) e Timer: 2 channels, watchdog timer 80MHz | CG (built-in PLL) | Memory commue,|<--> Memory
e Data cache: 8 kbyte built-in (2-way set e RTC
associative system) e |/O ports: 48 bits Lo e wntm"féfl‘"> PCMCIA
e Memory management unit (TLB): 64 e Low power consumption mode: cpy | [nstru- o
entries, 4KB/16KB/64KB/256KB/1 M/ Sleep mode (operation of RTC only), core | | Gache|  Communication S'°|‘“’ f;%?,jzcv
4M page Doze mode (low-frequency operation) g | | Data Tel
e Memory controller: For DRAM (EDO), e Max operating frequency: 129 MHz | |‘"’§3§2ﬂ
SDRAM, SRAM, ROM and flash e Power supply voltage: 1/0 3.3V, internal L ; lio
32 kHz i RTCltimer | 1/0 ports |4--> ports:
memory 25V n 48
e Communication interface: For e Package: 208-pin LQFP (1.4 mm thick) sk EE ] CG (builtn PLL) | e ——
RS232C, IrDA (rev. 1.1) and ISDN 217-pin FBGA (1.4 mm thick) C

TMPR3922CU: LQFP, 129-MHz version
TMPR3922XB: FBGA, 129-MHz version

11



Microcontrollers for Main Control

Embedded Control Software

Middleware

Toshiba is proceeding with the development of a lineup of middleware products that realize functions conventionally
realized with the peripheral LSI of the CPU with software through enhancing the performance and reducing the cost
of the CPU. This software lineup is inherited by the TX series in the form of software IP.

I dileware for Communications .
and PC Interface
Software Modem

This middleware realizes modem functions with a program. The only externally connected circuits are the companion chip in the
form of an analog front end (TC35143F) and a DAA circuit. Since the program supports Hayes-compatible AT commands, it
makes using conventional resources easy. The functions provided by the software modem are indicated below. Three types are
available according to the maximum communication speed (including those under development).

e Data modem function: Up to V.90 (rise 33.6 kbps, fall 56 kbps)

e Fax modem function: Up to V.17 (14.4 kbps)

e Data link layer function: Supports synchronous (HDLC), asynchronous protocol, MNP, LAP-M, V.42 bis

e Other functions: Pulse and tone dialing, ring detection, other

IEEE1394 USB

e Basic shared section (bus management, trans- e Firmware for standard device requests and printer class requests is
action layer), SBP-2 and AV/C (digital camera) provided as a sample program.

provided. e Firmware for other device classes is under development.
e Other host protocols will be sequentially made e Hardware USB Device which implements Standard Device Requests
available. in hardware is available.

e Able to realize optimum allocation of workload
between hardware and software through a link
with the hardware IP.

e Dedicated asynchronous link hardware and

IrDA

e JetBeam™ by Counterpoint systems foundry is supported.
e JetBeam is based on IrDA1.1 (FIR).
e IrTran-P, IrOBEX IrLite, IrMC and JetSend™ are also supported.

middleware also available. ) -
Middleware for Processing Based on Image
| and Voice Multimedia Standards I

JPEG (still-image compression / decompression) MH/MR/MMR ITU-T T.4 and T.6

Specifications e Intefrated processing using three types of fax codec
(comforms to ISO / IEC 10918, Sequential DCT and Baseline) algorithm
e Video input/output method:Y, Cb, Cr (4:4:4,4:2:2,4:1:1) e Encoding or decoding performed using software
e Program size: 9-KB encoder, 7-KB decoder modules, enabling independent processing
e Data size: 3-KB encoder, 3-KB decoder e Multiple module calls possible
e Execution speed (example): TX39 @70 MHz,Y:Cbh:Cr=4:1:1, e Data input / output control in inits of one line
640 x 480 pixels, compression = 1/10 — encoding time = 0.6 s e Execution speed within 0.19 seconds (standard chart

1, TX39@50 MHz)
JBIG ITU-T T.85

Toshiba has developed JBIG having specifications for facsimile applications.
This demonstrates outstanding performance particularly for image transfer.

Product Lineup

1. Multimedia-related

JPEG IPS3900J0-00FEGO Currently available Conforms to ISO/IEC10918 and Baseline

JBEG IPS3900K0-00FEGO HEra o s ITU-T T.85

MH/MR/MMR IPS3900H0-00FEGO Currently available ITU-TT4,T.6

ADPCM (including PCM) | IPS3900A0-00FEGO P ogross 2 >° ITU-T G.726
2. Human I/F

gi’;g",{{;gﬁ" character IPS3901W1-0xFEGO Currently available 3,363 recognizable characters (Level 1 + a)

}Gﬂﬁgﬁé’;‘é?es's IPS3901S1-0xFEGO Currently available Pronunciation by deciphering text (140,000 registered words)
Voice recognition . High noise cancellation function + unspecified speaker compatibilit;
(Japanese)g IPS3901T1-0xFEGO Currently available + \9vord registration function using text P P P Y
3. Communication and PC Interface

Currently ITU-T V.34 (33.6 kbps), dedicated SIB-compatible CPU

EEEE R |PS3902D2-0xFEGO - available V.42LAP-M, MNP4, V.42 bps MNP5-compatible

Software modem V.90 IPS3902D3-0xFEGO - rg;:‘;?f‘r}',‘}{‘égfr%rss ITU-T V.90 (fall: 56 kbps), others are the same as above
Software modem V.32 IPS3902D1-0xFEGO — (;3;?;6% ITU-T V.32ter (19.2 kbps), others are the same as above

Preparations for Development . .
IEEE1394 IPS3903C1-1xFEGO release in progress | undetmienYation | Basic shared section and host protocol (SBP-2, AV/C)
) Devel t
IrDA Please contact to sales office. | CUMenty | G | counterpoint protocol stack
= D | it
UsB Please contact to sales office. %3;?:;% naumenty | Sales of host driver, providing of form samples

Note: X: Variable according to copyright quantity The TX19 and TX49 are scheduled to be sequentially developed.
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TLCS-900, 900/H and 900/ H2 Series of Microcontrollers

The TLCS-900 series consists of 16-bit microcontrollers compatible with a wide range of applications including not
only OA equipment and industrial equipment, but also products ranging from facsimiles to consumer devices.

For the CPU core, Toshiba offers a complete lineup of products consisting of the TLCS-900/L for low-voltage and
low-power-consumption applications, and the TLCS-900/H that emphasizes high performance. What is more, the
TLCS-900/H2 is also available as a member of this lineup having twice the level of performance of the TLCS-900/H.

Microcontrollers for Main Control Units

TLCS-900 Series

TMP96C041BF None 47 SIO/UART
TMP96C031ZF None 200 37 451055 10-bit AD converter
TMP96C141BF 1k 47 Timer, PWM timer
TMP96CM40F 32k 65 CS/WAIT controller

TLCS-900/H Series

TMP95C001F 160 (320) 0

TMP95C061BF None 56

TMPOSCO63E oL e —
TMP95C265F 160 (400) 55 451055 8-bit timer/counter
TMP95CS54F (Note 1) 2k 167 (2.71t03.3) o
TMPO5CS64F 64 k 16-bit timer/counter
TMPO5CW6AE 128 K 1K 160 (400) 81 CS/WAIT controller
TMPO5FY64F 256 k 8 k 160

TLCS-900/H2 Series

TMP94C241CF None 2k 64 451055 SIO/UART, DRAM controller
TMP94C251AF 50 10-hit AD converter, 8-bit DA converter
OTMP94FU81F (Note2) 96 k 3k 72 2.7t03.3 Timer, CS/WAIT controller
1 Under development Note 1: Operating voltage: 4.7 to 5.3 V

Note 2: Flash E2PROM products are subject to the patent owned by BULL CP8, US Patent No. 4,382,279

Telephone Function Unit Microcontrollers

TLCS-47/470/470A Series

TMP47C451BN 16.7 23

TMP47C452BN/BF 4k 768 ’

TMP47C453AN/AE oa a5 2.2t06.0 DTMF generator
TMP47C853N/F 8k 1k :

TLCS-870 Series

0.50/122 45t05.5 DTMF generator
LLdReE e 32k 1k (0.95/122) 2 (2.2105.5) AD converter

TLCS-900/L Series

TMP93CM40F 32k 45t05.5 SIO/UART, 10-bit AD converter

TMP93CS40F 64 k 2k 200 (400) & (2.7t0 3.3) Timer, CS/WAIT controller

TLCS-900/L1 Series

SIO/UART, 10-bit AD converter

TMP91CW12AF 128k 4k 150 el 27V1033 Timer, CS/WAIT controller

13
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Photoelectric Conversion Circuit

( System Advantages

e Uses a non-floating junction type of charge detector W"e'essl
e Uses a new package material

Example: Uses the T-CAPP U (new package) — P Series
U T-CAPP : TOSHIBA CCD ADVANCED PLASTIC PACKAGE

Reduction-Type CCD Image Sensors

Lens reduction-type CCD image sensors are solid-state image-
capturing devices that focus the image on the paper through a
lens system onto a row of photodiodes shorter than the width of
the paper, one-dimensionally convert the image data into
electrical analog signals, and then output the data to a time
series. These devices are optimum for application to facsimiles
and various types of image scanners.

System Configuration Example

[ve 7 B
SH <{> N Ei
+5V © g
RS c{> S S 3
o1 C{> o] TCD1208AP  [BH
\—E TCD1252AP  [5H
2 P & H
® ]
TC74HCO4P % g
e 2
E| Ely
Device Paper size |Resolution (DPI)| Pixels | Pixel size (um?) Package Remarks (Drive Pulse Voltage)
TCD1208AP B4 200 2160 14 x 14 WDIP22 (T-CAPP) | High-sensitivity, non-FJ type (5 V only)
TCD1252AP A4 300 2700 11x11 WDIP22 (T-CAPP) | High-sensitivity, non-FJ type (5 V only)
TCD1501D A3 400 5000 7x7 WDIP22 Built-in sample hold circuit
Re'aigzon TCD1503D A3 400 5000 7x7 WDIP22 High-speed readout
Type TCD1703C A3 600 7500 7x7 WDIP22 High-speed readout
TCD1705D A3 600 7450 4.7 x 4.7 WDIP22 High-speed readout
TCD2255D A4 300 2700 x 3 8x8 WDIP22 For color MFP
TCD2557D A4 600 5340 x 3 7x7 WDIP22 For color MFP
Module OCIPS308BF620 A3 600 7296 24 x 40 — Digital 8-bit output

[t Under development

Photoelectric Conversion Circuit

Operation of the Photoelectric Conversion Circuit

Reduction-type image sensor : 8 - . .
vy o 9 The photoelectric conversion circuit is equivalent to the eye of

the facsimile, scanning the images on the paper that are to be
White White Black sent. Light emitted from the light source (LED array) shines
I Optical onto the paper and is reflected. The energy of this reflected
signal light is converted to an electrical signal by a CCD image
sensor. Since the dark portions of the paper have lower
reflectance than the light portions, the voltage generated by
CCD signal output waveform the sensor is correspondingly lower. Characters and graphics

are thus scanned by utilizing this difference in reflectance.

Lens

Lo/

ﬂ -
LED array

14
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Voice Processing Circuit

TC88515F — Voice Codec LSIs with Answering Machine Functions

The TC88515F is an LSl for fully digital telephone answering de-
vices (DTAD). In addition to the DSP unit responsible for handling
voice recording and playback, full-duplex hands-free functions, FSK
demodulation functions and ruled synthesis functions, this single-
chip voice codec IC features a A-Y type AD-DA converter, 8-bit CPU
for controlling the system, program ROM for the CPU and memaory
interface. Moreover, it also contains all of the built-in processing
functions required for telephone answering devices, including DTMF
/ tone detection functions and various types of tone output functions.
This LSl is also capable of realizing voice-recorded announcement
of the caller by combining the FSK demodulation and ruled synthe-
sis functions. In addition, a low-power-consumption system can be
operated using standby function.

Features

e 4.3 kbps Voice Compression and Restoration
The use of Toshiba Proprietary CELP-based voice compression algorithm allows 15 minutes of voice recording
by connecting a single 4M-bit memory device.

e Ruled Synthesis
Natural synthetic voice sounds are output while adding accent automatically by using character data of names
registered in the telephone directory. In addition, voice announcement functions can be achieved by combining
with preset words.

System Configuration Example

TC88515F
. Host CPU interface
Telephone line “1 AD 8-bit CPU (serial / parallel)
< DA
Program
j] ROM
S8 CODEC Man-machine
‘-
MIC w o interface
Port
DSP
Flash

Telephone Answering Device Function Voice Codec LSI Lineup

Product name TC88512AF TC88513AF TCB88514AF TCB88515F

Built-in program ROM O (18 KB) O (18 KB) O (18 KB) O(24 KB)
Voice compression/restoration 4.3 kbps 4.3 kbps 4.3 kbps 4.3 kbps
DTMF receiver @) O O O

Tone output/detection O O O @)
Full-duplex hands-free function O — O O
Ej?]létic(i)?]modulation (caller ID) . 0 O 0
Ruled synthesis function — — — O
Operating range 5V +5% 5V + 5% 5V + 5% 5V + 5%
Package (pitch: mm) QFP100 (0.65) QFP100 (0.65) QFP100 (0.65) QFP100 (0.65)

15
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Mechanical Control Circuit

Motor Control

A motor is used in facsimiles for the mechanisms of the document scanning
and recording units. A stepping motor is frequently used in the document
scanning unit for advancing documents to be sent through the device.
Although heat-sensitive systems are the most common type of system used
in the recording unit, there has recently been an increase in the use of laser
systems, resulting from the reduced sizes and lower prices of laser systems.
In the case of heat-sensitive systems, a stepping motor is frequently used
for advancing the recording paper, while brush motors are often used for the
paper cutter. In the case of laser systems, a brushless motor for the polygon
mirror used for laser scanning, a brushless motor and brush motor for the
drum, and a stepping motor for advancing the paper are used.

TB62201AF Microstep Drive Dual Stepping Motor Driver (New Product)

The TB62201AF is a chopper type, microstep pseudo sine wave drive dual stepping motor driver. This motor driver
employs SIPO for the input system and is capable of microstep driving of two 2-phase bipolar type stepping motors
with six control ports. The Power MOS FET outputs realizes low loss driving. In addition, a built-in mixed decay
mode, which switches the attenuation ratio during chopping, enables improved current-following characteristics
during microstep driving.

Features Maximum Ratings (Ta = 25°C)
e Monolithic IC employing a HV-BICMOS (Power MOS) process [ _em _____ [symbo] Ratng [unit |
e Low on resistance: Rps(n) = 0.5 Q (@Tj = 25°C, 1.0 A: typ.) Logic power supply voltage | Vop 7 Vi
e Two sets of built-in 4-bit D/A converters for microstep driving Output voltage VM 40 \Y
e Built-in protective circuits consisting of TSD, Vbp and Vm power supply monitoring Output current lout 1.5 (01) Alphase
(reset) circuits, ISD (Over Current protect) Current detection pin voltage | Vrs | Vmtl5V Vv
e Built-in charge pump circuit (externally connected condensers x 2) Charge pump pin max voltage (CCP1pin)| Vi | Vw+7.0 v
e Package: 36-pin power flat package (HSOP36-P-450-0.65) Lergite Tjplil Vel ViN VDD*%“ v
e Built-in mixed decay mode, it can be selecting from 4 stage of Decay Levels. Power dissipation Po :13‘2‘ EEB; w
° Qhopplng frequenpy can be set by an externally connected resistor and capacitor for Oaeing e Topr | —40to 85 °C
high-speed chopping at 100 kHz or higher Storage temperature Tstg | 50 to 150 %C
1: Maxi K t 03: Wh ted board
o2 Drver alone (90 x 230 % 1.6 mm) (Ta = 25°C)
Motor Driver ICs for Facsimiles
TA8411L Facsimile system Control of the PWM chopper of two bipolar stepping 30 0.8 x 2 (stepper) | HDIP24
TB6500AH driver IC motors and one DC motor control unit with a serial signal 0.6 (DC motor) | HZIP25
TA8415P 3/4-phase, 1-, 2- and 1-2 phase excitation modes, unipolar drive 7,28 0.4 DIP16
TA7774P/E Bipolar drive 7,17 0.35 DIP16/HSOP16
TA7289P/F Stepping motor PWM chopper, bipolar drive 30 0.7 HDIP14/HSOP20
driver IC 2-phase, 1-2 phase, 1-2 phase excitation modes,
TA8435H forward/reverse mode switch, bipolar drive 55,40 25 HZIP25
TB6528P 5-phase universal controller 16 0.02 DIP24
¥ﬁgggﬁ(3)/ Bridge driver IC Single 30 1.5/3.0 |[HSIP7/HZIP12
TA7712P Hall motor 3-phase output with external transistor 8 0.025 DIP20
TA7247AP dri © 3-phase output with external transistor 38 1.5 HDIP20
TA7259P/F river 3-phase output current control type 26 1.2 HDIP14/HSOP20
TD62064AP/BP-1/AF/BF 50/80/50/80 15 DIP16/HSOP16
TD62164AP/BP/AF/BF Steppingimotor ) ) 50/80/50/80 0.7 DIP16/HSOP16
TD62308AP/BP-1/AF/BF a1 4-phase stepping motor driver 50/80/50/80 15 DIP16/HSOP16
TD62318AP/BP/AF/BF o constant | Solenoid driver 50/80/50/80] 0.7 DIP16/HSOP16
ULN2803/2804AP/AFW f,‘j)lt;”ea °°e)5 a 50 05 DIP18/SOL18
TD62386 to 388AP/AF dete 50 05 DIP20/SOP20
TD62C851P/852P Shift register latch driver 50 0.2/0.5 DIP20

Photointerrupters

Numerous mechanisms are employed within a facsimile, from
those for the scanning of transmitted documents to the transport of
received documents. Photointerrupters are used as position-
detection sensors for these mechanisms.

Toshiba offers a lineup of photointerrupters having a photo-transis-
tor output that achieves high conversion efficiency.

These photointerrupters are optimal for designs emphasizing low
power consumption and long circuit life.

Features

e Numerous types of packages are available

(custom packages are also available on request) TLP832 General-purpose type
e High resolution: 0.5 mm slit width TLP833 ety (2 i) 35
e High current transfer ratio: Ic/IF = 5% (min) %Egg Eggg With connector
e Recommended models




hones and NCU Circuits

Single-chip Audio Processing System IC
(TB31307AF:Exclusively for facsimile use)

Since the TB31307AF incorporates all audio processing functions
required for multi-functional facsimile and other systems in a single
chip, inherent functions can be designed easily in a compact form.

Wireless

Cera(;nic o . g inputs, QFP52

an For32Q 3 paths |9 outputs, — 5V

TB31305F low IMP p 25 pgints (0.65)
Ceramic 8 inputs,

TB31307AF | "and [For32Q| O |9 paths |9 outputs, ;:0,03 Sjabs Gy |G
low IMP 55 points | of hold tones (0.65)

Features

e Compatible with a diverse range of communication lines: Cross point switching (8 inputs x 9 outputs)

e Various built-in functions including DTMF generator/hold tone circuit (for chords: 3 scales), speaker amp (for 16 and
32 Q), ALC circuit (allowing use of OP amp) and digital ATT circuit (for SP: 0 to —42 dB, other 8 circuits: 0 to —12 dB)
Various types of control performed with serial data (8-bit)

Power supply voltage: Voo =5V, Vsp =510 8.5V

Package: 52-pin QFP (pitch: 0.65 mm)

Aux input EQ

¥ * . Door phone
o I I 7!
. T + + AL | |
+ T+
’—H W t—A— zzl
I LE T l
ALC DET T
Tone/hold tone T:H V EQ }
DAATT ALC -
Control v - IL Pre- | T +=
data. generator, amp .
hold tone circuit ALC it CIATT[————®—<Handset
B |
Beep/hold tone - 1 l,> T
&> Fax output
= | .
T
S =5 ! f . rﬂﬁ Handset
e B e
~ MFI amp ~ - R
1 > r\2A1'r "
¥ —  |L&m Tin
‘ i/ SPATT| - Door phone
Incoming L SP am) e
call out- WV P
n out amp
" +—WA— N J ‘
1ol
. Pl
4t ﬁ%—w? i 32Q
+- !
b i l

Mic input  Mic input
(Handset)

Telephone and Peripheral Semiconductors

Speech Networks

TAS1065N Ceramic and low Linear Excellent O — — =BIE20
L impedance types | variable system O — — S0P
TA31062N \ — MF only @) @) SDIP36
Tone Ringers
TA31002P/F . 19V DIP8/SOP8
TA31002AP/AF Single output Variable oscillating 16V DIP8/SOPS
TA31075AS/AF Differential output, high sound pressure type starting current type 1V SSIP9/SSOP10
TA31076S/F Single output, allowable operating voltage: 50 V, built-in ring detect function 124V SSIP9/SSOP10
Speaker Amps
TA31056P/F Low voltage operation 15V 1V DIP8/SOP8
TA7331P/F Low current consumption speaker amp (using a bootstrap system) 3V 0.12 W SIP9/SSOP16
TA7368P/F Fewer externally connected components (min. 2), low current when no signals are received 3/6V 0.08 W™ /0.45 W SIP9/SSOP10
TA7376P Fewer externally connected components, built-in ripple filter 3V 0.21 W (using BTL) SIP9

0:RL=4Q,012W
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O ) DIP18/SOP20
— 201055 VI-A01085°C b s op14/ssOP16

TC35218P/F O — — — — |Alldigits| — | Variable
TC35219P/F/FS O — — — — |Alldigits| — | Variable

O|O

Tone Receivers

TC35300BP O O Externally connected CR B
TC35301BP O — 34 dB or more Digital timer

TC35310F (@) @) Externally connected CR | 4.75t05.25V 400 85°C SOP20
TC35311F O — Digital timer

TC35302P/F @) — 31 dB or more | Externally connected CR DIP18/SOP20
TC35305P/F O — 30 dB or more Digital timer (fixed) 45t055V DIP14/SOP14

Tone Detectors

TC35306P Detection of tones at 305 to 640 Hz over a dynamic range Provided 4.75 0 5.25 V _10t0 70°C DIPS

TC35307P of —40 to 0 dBm, and conversion to digital waveforms Not provided

NCU Circuits

In NCU circuits, transistor couplers are used for detection of incoming calls from the telephone line, high voltage-
resistant Darlington transistor couplers or photorelays are used for generation of dial signals, photorelays are used
for line switching, and rectifiers are used for polarity switching and in the protective and backup circuits of LSls.

Photocouplers (NCU-compatible) Features

| ) I 4-pin DIP TLP521-1 TLP620
drgg?t:gg ca 8-pin, 2 circuits TLP521-2 TLP620-2 Transistor output
Mini-flat TLP281,TLP181 TLP280
4-pin DIP TLP627 — . , . '
I Mini-flat TLP127 — High collector voltage-resistant Darlington transistor output
ial switching, o — : — -
el s : z:: B:g $tgg§$G High collector voltage-resistant transistor output
4-pin SOP TLP176G — MOSFET output photorelay
Local line monitoring |  4-pin DIP TLP629 TLP320 LED input current rating Ir = 150 mA allowing serial connection to the line
Zener Diodes (for Surge Absorption) Zener Diodes (for Constant Voltage Circuits)
1Z series 1w 400 W 6.2 to 390 DO-15 02CZ series 200 mW 210 39
1ZB series 1W 400 W 6.5 to 390 DO-41SS 02DZ series 200 mwW 2024
U1ZB series 1w 400 W 12 to 390 I-FALT (SMD) 1ZC series 1000 mW 12 to 120

Photocoupler System Configuration Example  Rectifier System Configuration Example

Hook switching, l

dial switching 11

TLP12z, II:I?627 S B L Tone

L1 O repb—-} ringer
::12{:” --- g E Hook switching, X 2 1w I

Seikt

M
Pt
M
Pt

L2 " e
= [ = ! dial switching T
0 m ! TLP227G, TLP176G ]
t:; [ = Lo (when using a photorelay) Bridge Surge absorber
7 clr(':uit or E o
4’ S 1 !

iimf} L Speech Dialer,| ¥ S.B.D.
#—I MPU | e % net other

F==T work
Hreney

A A 1W l

Local line 1w ]

monitoring I'ncoming call detection
TLP320 TLP620, TLP180, TLP280
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