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Suitable for high-performance
and multifunctional home
appliances, audio equipment
and portable devices.

TLCS-900 Family

Suitable for home appliances

◆ Low power consumption
◆ Low noise

High Speed
TLCS-900/H1

◆ Core architecture optimized
for C compiler

Minimum instruction execution time: 250 ns
[16 MHz (4.5 to 5.5 V)]

Minimum instruction execution time: 125 ns
[8 MHz (4.5 to 5.5 V)]

Minimum instruction execution time: 111 ns
[18 MHz (3.0 to 3.6 V)]

Minimum instruction execution time: 125 ns
[80 MHz (3.0 to 3.6 V)]

Minimum instruction execution time: 50 ns
[20 MHz (3.0 to 3.6 V)]

TLCS-870

◆ Address space extended
to 1 Mbyte

TLCS-870/C1

8-bit microcontrollers
◆ High-speed processing capability

equivalent to 16-bit microcontrollers
◆ Address space extended to 128 Kbytes
◆ 5-V operation
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*The target system requires a separate power supply. *The target system requires a separate power supply.
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Code: Instruction op-codes and operands
Data: Sources and destinations of load and arithmetic instructions, etc.

TLCS-870/C1 Series: Minimum instruction execution time of 125 ns
TLCS-870/C Series: Minimum instruction execution time of 250 ns

◆ Compared to the TLCS-870/C, power consumption can be reduced at the 
     same performance level.
◆ Noise generation can be reduced.

Advantages of low-frequency operation

At higher frequencies....
(16 MHz    24 MHz    32 MHz)

Low-frequency 
operation
(8 MHz)
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Toshiba Microcontrollers TLCS-870/C1 Series
8-Bit Microcontrollers

Realizing processing capability equivalent to 16-bit microcontrollers and memory address space extendable up to 128 Kbytes

Toshiba has newly developed TLCS-870/C1 Series of 8-bit microcontrollers that deliver high-speed processing capability equivalent to 16-bit  microcontrollers. 
The TLCS-870/C1 Series achieves high-speed processing capability at low internal clock frequencies by operating one instruction cycle in a single clock cycle. 
Toshiba’s proprietary memory segment method allows addressing up to 128 Kbytes of memory address space.

Toshiba microcontroller core line-up

Product line-up

    TMP89FS60UG/FG** 870/C1 Series road map (planned)

Features of TLCS-870/C1 Series

Development System

TLCS-870/C1 Core
Operating voltage: 4.5 to 5.5 V at 8 MHz, 2.7 to 5.5 V at 4.2 MHz
Clock gear: 1/4, 1/2, 1/1

Packages:
  UG: 64-pin LQFP (10 mm ✕  10 mm/0.50-mm pitch)
  FG: 64-pin QFP (14 mm ✕  14 mm/0.80-mm pitch)

Part Number

TMP89CM60UG/FG++

TMP89CS60UG/FG++

TMP89FS60UG/FG**

ROM

32 KB

60 KB

60 KB

RAM

3.0 KB

3.0 KB

3.0 KB

TLCS-870/C Series
64 Kbytes (data + code)

TLCS-900/L1 Series

TLCS-870/C1 Series
128 Kbytes (Max)
Code: 64 Kbytes 
Data: 64 Kbytes

General-purpose 64-pin product providing various interfaces for serial communications and a timer system

Segment method

Conventional 8-bit product Segment method

8-bit Flash microcontrollers based on TLCS-870/C1 core

New

The new 8-bit CPU core delivering high-speed processing capability and memory address space extension, while offering instruction code compatibility with TLCS-870/C

Toshiba Integrated Development Environment (TIDE)

*Under development. Specifications are subject to change without notice.Emulators

Business-card-sized compact emulator  
No need for power supply (using USB bus power)
Target connection via a narrow-pitched cable
Extensive on-chip debug functions
Break/event : 8 breakpoints/1 event
Trace : The last two branches 

  can be stored in real time.
Memory access : Display/Rewrite during 

program execution in 1-byte units
(with a wait of 1 clock cycle)

Debug pin : Two I/O pins
Flash programming function
IDE included (downloadable from website)

On-chip debug emulator In-circuit emulator

Compact, low-cost, yet highly functional in-circuit emulator
(compared to RTE870/C model 15)

Various 870/C1 Series devices supported by replacing the probe
Common probe with RTE870/C Light*
(*) Compact emulator for 870/C Series
Connected with the host system via USB
IDE included (downloadable from website)

High-speed processing at a low clock frequency
Toshiba’s proprietary memory management method (segment method)

Address space extendable to 128 Kbytes

**: Under development   ++: Under planning

One instruction cycle operated in a single clock cycle

Built-In Functions
Voltage detecting circuit
(Two voltage levels detectable, reset or interrupt selectable)
Power-on reset circuit
(Threshold voltage: 2.4 V   0.2 V)
8-bit timer/counter: 4 channels
(Resolution: 125 ns at 8 MHz)
16-bit timer/counter: 2 channels
(Resolution: 250 ns at 8 MHz)
UART/SIO*: 2 channels
(UART: 128 Kbps, SIO: 4 Mbps at 8 MHz)
UART: 1 channel
(UART: 128 Kbps at 8 MHz)
I2C/SIO*: 1 channel
(I2C: 400 Kbps, SIO: 4 Mbps at 8 MHz)
* Two SIO channels can be used simultaneously.
10-bit AD converter: 16 channels
Built-in pull-up resistors
On-chip debug function (Flash version only)

Toshiba’s proprietary memory segment method manages instruction codes and 
data independently in separate memory address spaces. This new method 
enables memory address space extension without affecting processing speed 
or code efficiency for small- to large-sized programs exceeding 64 Kbytes.

Compared to the address bus 
extension method, core and code 
sizes are reduced. The instruction 
set is compatible with TLCS-
870/C.

Unlike the bank switching method, small- to 
large-sized programs need not be modified. 
Processing speed and code efficiency are 
unaffected even if the code size exceeds 64 
Kbytes.

The core architecture is configured to reduce the number of clock cycles required 
to complete one machine cycle to a single clock cycle. This achieves processing 
performance four times that of TLCS-870/C Series at the same internal clock 
frequency.

Using the Integrated Development Environment (IDE) together with C 
Compiler enables seamless operations of coding, building and debugging 
tasks which must be performed repeatedly in the software development 
process. Toshiba development tools offer a variety of latest functions to 
realize a user-friendly and highly efficient debug environment.
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Semiconductor Company

Toshiba America
Electronic Components, Inc.
Headquarters-Irvine, CA
19900 MacArthur Boulevard, 
Suite 400, Irvine, CA 92612, U.S.A.
Tel: (949)623-2900  Fax: (949)474-1330

Boulder, CO (Denver)
3100 Araphahoe #500,
Boulder, CO 80303, U.S.A.
Tel: (303)442-3801  Fax: (303)442-7216

Buffalo Grove (Chicago)
2150 E. Lake Cook Road, Suite 310, 
Buffalo Grove, IL 60089, U.S.A.
Tel: (847)484-2400  Fax: (847)541-7287

Duluth, GA (Atlanta)
3700 Crestwood Pkwy, #160,
Duluth, GA 30096, U.S.A.
Tel: (770)931-3363  Fax: (770)931-7602

Portland, OR
2560 NW 141st Place Portland, 
OR 97229, U.S.A.
Tel: (503)784-8879  Fax: (503)466-9729

Raleigh, NC
3120 Highwoods Blvd., #108, Raleigh,
NC 27604, U.S.A.
Tel: (919)859-2800  Fax: (919)859-2898

Richardson, TX (Dallas)
777 East Campbell Rd., #650, Richardson,
TX 75081, U.S.A.
Tel: (972)480-0470  Fax: (972)235-4114

San Jose Engineering  Center, CA
2590 Orchard Parkway San Jose, 
CA 95131, U.S.A.
Tel: (408)526-2400  Fax:(408)526-2410

Wakefield, MA (Boston)
401 Edgewater Place, #360, Wakefield, 
MA 01880-6229, U.S.A. 
Tel: (781)224-0074  Fax: (781)224-1095

Wixom (Detroit)
48679 Alpha Drive, Suite 100, Wixom, 
MI 48393 U.S.A. 
Tel: (248)449-6165  Fax: (248)449-8430

Toshiba Electronics do Brasil Ltda.
Rua Afonso Celso, 552-8 andar, CJ. 81 
Vila Mariana Cep 04119-002 São Paulo SP, Brasil
Tel: (011)5576-6619  Fax: (011)5576-6607

Toshiba India Private Ltd.
6F DR. Gopal Das Bhawan 28, 
Barakhamba Road, New Delhi, 110001, India
Tel: (011)2331-8422  Fax: (011)2371-4603

The information contained herein is subject to change without notice.  021023_D

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

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

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

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

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

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

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

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
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