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TMP19A71

719 32-bit RISC microcontroller based on TX19A
“suiw core supporting high-speed vector control
suitable for home appliances

@ TX19A CPU Core
*Operating voltage : Internal = 2.5V, peripheral /0 = 3.3V

Interrupt

*Maximum operating frequency: 56 MHz (7 MHz x 8 by PLL) Input

*Internal memory : ROM: 256 KB RAM: 10 KB

*DSP function : 32-bit multiply-accumulate (MAC) operations TXD;’RxDq—D
take only one clock cycle to execute.
)
- Built-in debug function (EJTAG) SGEIE%I?E%

@Built-in Functions
*Third-generation PMD (motor control timer): 2 channels
+10-bit AD converter: Conversion time: 2.36 s
2 units (8 channels + 11 channels)
(Can be started simultaneously.)
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*ABZ encoder input : 1 channel Package: LAFP100{14x 1dmrmx0.5mm thick)

-16-bit timer - 4 channels QFP100(14x20mmx0.65mm thick)

-UART : 2 channels Product Lineup

*UART/SIO : 2 channels

*DMA controller : 8 channels (memory-to-memory, memory-to-1/0, Part Number ROM RAM

1/O-to-memory transfers) TMP19A71FYUG 256 Kbytes (Flash) | 10 Kbytes

-ROM correction  : 8 words x 8 blocks TMP19A71FYFG 256 Kbytes (Flash) | 10 Kbytes
TMP19A71CYUG 256 Kbytes (Mask) | 10 Kbytes
TMP19A71CYFG 256 Kbytes (Mask) | 10 Kbytes
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TMP88F846UG

Low-pin-count Flash microcontroller
870 containing a dedicated inverter motor
control circuit (PMD)

@TLCS-870/X CPU core

= Operating voltage :4.5t05.5V (20 MHz)
* Minimum instruction execution time : 200 ns (20 MHz)

@On-chip oscillator (20 MHz)
*An external resonator cannot be used.

@ Motor control circuit _
(PMD: Programmable Motor Driver) (1 channel)

= Sine wave drive circuit (built-in sine wave data-table RAM)
 Rotor position detect function

= Motor control timer and capture function

= Overload protective function

* Auto commutation and )
auto position detection start function

3 phase PWM
Qutput

@AD converter: 10-bit x 8 channels
Synchronous start with INTPWM

@16-bit timer: 2 channels

@38-bit timer: 2 channels

@Serial interface: SIO/UART 1 channel
@Power-on reset circuit

@®Voltage detecting circuit (VLTD)
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TMP88F846UG

On-chip
oscillator
(20MHz)

TIMER
COUNTER

Package : QFP44 (10 x 10mm)

Memory Size

Analog Input

Timer Gounter
Input

PWM/PPG/DVO
Output

TXD/RAD
SCLK/SI/50

Part Number

ROM

RAM

TMP88F846UG

8 Kbytes (Flash)

512 bytes
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® This product uses the SuperFlash® technology under license of Silicon Storage Technology, Inc.
Super Flash® is a registered trademark of Silicon Storage Technology, Inc.



TMP88FWA45FG

8-bit microcontroller containing two channels of PMD 2 and 120-
Kbyte ROM in 80-pin package (pin-compatible with TMP88CW43)
and suitable for home appliances requiring low motor vibration
and high performance.

@TLCS-870/X CPU Core

TMP88FWA5FG

+ Operating voltage :4.5t05.5V (20 MHz)
* Minimum instruction execution time : 200 ns (20 MHz)

S WDT
@®Motor Control Circuit _
(PMD: Programmable Motor Driver) (2 channels)
- Sine wave drive circuit (built-in sine wave data-table RAM) 20MHz £
 Rotor position detect function = 1o
il

= Motor control timer and capture function
= Overload protective function

ROM

RAM

Analog Input

Timer/Counter
Input

PWM/PPG/DVO
Output

TIMER
COUNTER
(6ch)

* Auto commutation and )
auto position detection start function

@ AD converter: 10-bit x 16 channels
@PWM output: 2 channels

@16-bit timer: 2 channels

510 SCLK/SL/SO

TXD/RXD

Package : QFP80 (14 x 20mm)

@38-bit timer: 4 channels ]
Memory Size

@Serial Interface: SIO 1 channel, UART 2 channels Part Number ROM RAM
TMP88FWA45FG [120 Kbytes (Flash) [ 4 Kbytes
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TMP88FW44FG

Kbyte ROM in 100-pin package and suitable for home appliances

@ 8-bit microcontroller containing two channels of PMD 2 and 120-
requiring low motor vibration and high performance.

@TLCS-870/X CPU Core
- Operating voltage :4.51t05.5V (20 MHz)
= Minimum instruction execution time : 200 ns (20 MHz)

@Motor Control Circuit
(PMD: Programmable Motor Driver) (2 channels)

- Sine wave drive circuit (built-in sine wave data-table RAM)
* Rotor position detect function

= Motor control timer and capture function

- Overload protective function

= Auto commutation and

auto position detection start function
@AD converter: 10-bit x 16 channels
@PWM output: 2 channels
@16-bit timer: 2 channels

@38-bit timer: 4 channels

@Serial Interface: SIO 1 channel, UART 2 channels
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TMP88FWA44FG

WDT

ROM

RAM

TIMER

COUNTER
(6ch)

Package : QFP100 (14 % 20mm)

Memory Size

Analog Input

Timer/Counter
Input

PWM/PPG/DVO
Output

SCLK/SI/50

TAD/RAD

Part Number

ROM

RAM

TMP88FW44FG

120 Kbytes (Flash)

4 Kbytes

Introduction to Toshiba PMD Microcontrollers ~ Product Guide ~ Rev.1.1



TMP88CS43FG

Eamiiy

8-bit microcontroller containing two channels of
8703 PMD 2 and suitable for home appliances requiring
low motor vibration and high performance

@TLCS-870/X CPU Core
- Operating voltage

:4.51t05.5V (20 MHz)

= Minimum instruction execution time : 200 ns (20 MHz)

@Motor Control Circuit

(PMD: Programmable Motor Driver) (2 channels)
- Sine wave drive circuit (built-in sine wave data-table RAM)

- Rotor position detect function

= Motor control timer and capture function

- Overload protective function
* Auto commutation and ]
auto position detection start function
@ AD converter: 10-bit x 16 channels
@PWM output: 2 channels
@16-bit timer: 2 channels

@38-bit timer: 4 channels

@Serial Interface: SIO 1 channel, UART 1 channel
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TMP88CS43FG
ROM 10bit
WDT AD Analog Input
RAM [16ch)
20MHz = e
— .- TIMER Inlmu?tr ounter
o §70/X COUNTER :
voport = 71 | CORE | COUNT PYIM/PPC/DVO
utput
PWM \
PWM Output {— o) SI0 SCLK/SL/SO
3 phase PWM PMD
Pasg Ltput AVE C UART TXD/RXD
(2ch)
Package : QFP80 (14 % 20mm)
Memory Variations
Part Number ROM RAM
TMP88CS43FG 64 Kbytes 2 Kbytes
TMP88PS43FG | 64 Kbytes (OTP) | 4 Kbytes
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TMP88CS42NG/FG

8-bit microcontroller containing two channels of
PMD 2 and suitable for home appliances requiring
low motor vibration and high performance

@TLCS-870/X CPU core
* Operating voltage

:4.5t05.5V (20 MHz)

* Minimum instruction execution time : 200 ns (20 MHz)

@ Motor control circuit

(PMD: Programmable Motor Driver) ( 2 channels)
* Sine wave drive circuit (built-in sine wave data-table RAM)

* Rotor position detect function

* Motor control timer and capture function

* Overload protective function
* Auto commutation and )
auto position detection start function
@AD converter: 10-bit x 16 channels
@®PWM output: 2 channels
@16-bit timer: 2 channels

@3-bit timer: 4 channels

@Serial Interface: SIO 1 channel, UART 1 channel
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TMP88B8CS42NG/FG
RN 10bit
WDT AD

RAM (16ch)

:I_ Analog Input

Timer/Counter

P oumutq_l A

3 phase PWM
Qutput

A

TIMER \ Input
COUNTER
(6ch) PWM/PPG/DVO
Output

Package: SDIPG4
QFPG4 (14 x 20mm)

Memory Variations

Part Number ROM RAM
TMP88CS42NG/FG | 64 Kbytes 2 Kbytes
TMP88PS42NG/FG |64 Kbytes (OTP)| 2 Kbytes
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TMP88FH41UG

Low-pin-count Flash microcontroller
containing a dedicated inverter motor
control circuit (PMD)

E24miy

TMP88FH41UG
@TLCS-870/X CPU core ;
ROM 10bit
- Operating voltage :4.5t05.5V (20 MHz) _— WDT AD Analog Input
. . . I _ 20MHz m— (8ch)
= Minimum instruction execution time : 200 ns (20 MHz) I_ RAM
@®Motor control circuit i
(PMD: Programmable Motor Driver) (1 channel) 1O R70/X TIMER L'Enﬁr Counter
- Sine wave drive circuit (built-in sine wave data-table RAM) /0 Port d D 33 CORE ['{Eti':l{fﬂ PWM/PEG/DVO
- Rotor position detect function Output
= Motor control timer and capture function .
» Overload protective function 3 phase PWM ”&ET“ < TXD/RXD
. Output 1eih SCLK/SL/80
- Auto commutation and _ {1ch)
auto position detection start function
@AD converter: 10-bit x 8 channels Package : QFP44 (10 x 10mm)
Synchronous start with INTPWM
@ 16-bit timer: 2 channels Product Lineup
@38-bit timer: 2 channels Part Number ROM RAM
@Serial interface: SIO/JUART 1 channel TMP88FH41UG 16 Kbytes (Flash) | 512 bytes
o TMP88CH41UG 16 Kbytes (Mask) | 512 bytes
@Power-on reset circuit TMPSSPHALUG 16 Kbytes (OTP) | 512 bytes
@®\Voltage detecting circuit (VLTD)
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® This product uses the SuperFlash® technology under license of Silicon Storage Technology, Inc.

Super Flash® is a registered trademark of Silicon Storage Technology, Inc.
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TMP88CH41NG/UG

=

8-bit microcontroller containing one channel of
8703 PMD 2 in 44-/42-pin package and suitable for
simple home appliances requiring motor control

@TLCS-870/X CPU core TMP88CH41NG/UG
- Operating voltage :4.5t05.5V (20 MHz) A
* Minimum instruction execution time : 200 ns (20 MHz I 1 Obat
( ) WDT AD
@Motor control circuit _ RAM I (8ch)
(PMD: Programmable Motor Driver) (1 channel) —
20MHz —

= Sine wave drive circuit (built-in sine wave data-table RAM)
 Rotor position detect function

vo | sox | TIMER
COUNTER
vorort HY 33 | CORE | COUNK

Analog Input

Timer/Counter
Input

+ Motor control timer and capture function PWM/PPG
= Overload protective function Output
= Auto commutation and PMD
auto position detection start function 3 phase PWM WAVE C UART/ SCLK/SI/S0
Dutput (1ch) S0 TXD/RXD
@AD converter: 10-bit x 8 channels
Package - SDIP42
@16-bit timer: 2 channels LQFP44 (10 x 10mm)
@38-bit timer: 2 channels
o Memory Variations
@Serial interface: SIO/UART 1 channel Bart Number ROM RAM
TMP88CH41NG/UG | 16 Kbytes 512 bytes
TMP88PH41ING/UG | 16 Kbytes (OTP) | 512 bytes
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TMP88CH40NG/MG

' 8-bit microcontroller containing one channel of PMD 2 in small
’ 28-pin package and suitable for applications requiring
electrical insulation or motor-only control for a large system

@TLCS-870/X CPU core
-Operating voltage

: 4510 5.5 V (20 MHz)

* Minimum instruction execution time : 200 ns (20 MHz)

@ Motor control circuit

(PMD: Programmable Motor Driver) (1 channel)
+ Sine wave drive circuit (built-in sine wave data-table RAM)

* Rotor position detect function

 Motor control timer and capture function

+ Overload protective function

» Auto commutation and

auto position detection start function

@AD converter: 10-bit x 4 channels

@16-bit timer: 1 channel

@3-bit timer: 2 channels

@®Serial interface: SIO/JUART 1 channel
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3 phase PWM

TMP8B8CH40NG/MG

ROM l 10bit
wDT AD
RAM l

20MHz m—

Qutput

/0 707X
CORE

(4ch)

TIMER

COUNTER
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Input

Qutput

UART/
S10

Package: SDIP28/S0OP28

Memory Variations

Part Number ROM RAM
TMP88CH40NG/MG |16 Kbytes 512 bytes
TMP88PH40NG/MG |16 Kbytes (OTP) | 512 bytes
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e The information contained herein is subject to change without notice. 021023_D

e Toshiba is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of such TOSHIBA products could cause loss of human
life, bodily injury or damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in
the most recent TOSHIBA products specifications.

Also, please keep in mind the precautions and conditions set forth in the “Handling Guide for Semiconductor Devices”, or “TOSHIBA Semiconductor Reliability
Handbook” etc. 021023_A

o The TOSHIBA products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office equipment,
measuring equipment, industrial robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that
requires extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended Usage”).
Unintended Usage include atomic energy control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion
control instruments, medical instruments, all types of safety devices, etc. Unintended Usage of TOSHIBA products listed in this document shall be made at the
customer’s own risk. 021023_B

e The products described in this document shall not be used or embedded to any downstream products of which manufacture, use and/or sale are prohibited under any
applicable laws and regulations. 060106_Q

e The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA for any infringements of
patents or other rights of the third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of
TOSHIBA or others. 021023_C

e Please contact your sales representative for product-by-product details in this document regarding RoHS compatibility. Please use these products in this document in
compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances. Toshiba assumes no liability for damage or losses
occurring as a result of noncompliance with applicable laws and regulations. 060819_Z

e The products described in this document may include products subject to the foreign exchange and foreign trade laws. 021023 _F

e The products described in this document contain components made in the United States and subject to export control of the U.S. authorities. Diversion contrary to the
U.S. law is prohibited. 021023_G

e TOSHIBA has made this document deliberately in order to make its contents as accurate as possible. Nevertheless, if any trouble should occur due to any error
contained in this document, TOSHIBA shall not have any liability therefore. Also, please keep in mind the precautions and conditions set forth in the “Instruction
Manual or Operation Manual of TOSHIBA Products,” or “The Precautions or Procedure Files described in the Installation Disk such as Floppy Disk or CD-ROM etc.”
Please constantly pay attention to the latest information on the TOSHIBA products which is to be released through the web page of TOSHIBA microcomputer

development system. (http:/www.semicon.toshiba.co.jp/eng) 060824 _N

TOSHIBA CORPORATION
Semiconductor Company
Website: httpefwww. semicon. toshiba.co,jplfeng
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