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Features of TLCS-870/C1 Series - |

_ 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

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

bl H High-speed processing at a low clock frequency B Address space extendable 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. ¥ One instruction cycle operated in a single clock cycle 'V Toshiba’s proprietary memory management method (segment method) * New *
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. The core architecture is configured to reduce the number of clock cycles required  Toshiba's proprietary memory segment method manages instruction codes and
o . . to complete one machine cycle to a single clock cycle. This achieves processing data independently in separate memory address spaces. This new method
Toshiba’s proprietary memory segment method allows addressing up to 128 Kbytes of memory address space. performance four times that of TLCS-870/C Series at the same internal clock  enables memory address space extension without affecting processing speed
frequency. or code efficiency for small- to large-sized programs exceeding 64 Kbytes.

@ Segment method

Toshiba microcontroller core line-up Conventional &-bit procuct  Segment method

Internal clock |_|_|_|_|_|_|_|_|_|_
TLCS-900 Family nessroc @ § 8 8
Suitable for high-performance Series | | | | | | | |

and multifunctional home High Speed

N

Code j} 64-Kbyte code
segment

Additional code

Performance
Code and data in the same area

apslianrct;ezl, a;di(_) equipment ~ TLCS-900/H1 \ £ 3 64-Kbyte cata
and portable devices. Minimum instruction execution time: 125 ns One machine cycle ,/' Seozent
TLCS-870 Fami |y EOLLAED 3'6:)? v @ ,’, Code: Instruction op-codes and operands - ;
Suitable for home app"ances — r s ,,/ Data: Sources and destinations of load and arithmetic instructions, etc.
-m 8-bit microcontrollers - 32-bit TLCS-870/C1 p ¢ )| [ € D)
OHigh-speed processing capabilty = TLCS- H1 . i . I
equivalent to 16-bit microcontrollers E b a ﬂ ) Series K’ Compa_red to the address bus Unlike _the bank switching method, sma]l- to
DIAddress space extended to 128 Kbytes OLow power consumption Minimum instruction execution time: 50 ns 7/ extension method, core and code large-sized programs need not be modified.
05-V operation OLow noise [20MHz (3.0t03.6 V)] One machine cycle sizes are reduced. The instruction | | Processing speed and code efficiency are
1" set is compatible with TLCS- unaffected even if the code size exceeds 64
TLCS-870/C1 TLCS-900/L1 8701C. Kboytes.
Minimum instruction execution time: 125 ns Minimum instruction execution time: 111 ns N . . . .
[8MHz (45105.5 V)] [18 MHz (3.0t0 3.6 V)] TLCS-870/C1 Se.rles. l\/.llr?lmum.lnstruc’flon executllon tllme of 125 ns s S (6 )
TLCS-870/C Series: Minimum instruction execution time of 250 ns A
.'I .
8-bit microcontrollers a . 256 ':;;s:jﬂ% tz;';tzz)ddress
[JAddress space extended TLCS-900/L1 Series
] - i doubled over 870/C by
to -1|- l\:-bges 70X ﬂ. @ Advantages of low-frequency operation o the segment method

[J Compared to the TLCS-870/C, power consumption can be reduced at the
same performance level. g .
[ Noise generation can be reduced. 64KB E’g Ebstes (Max)enes

"' OCore architecture optimized
for C compiler

Code: 64 Kbytes
v TLCS-870/C Lomég;?g;:gzcy ‘ At higher frequencies.... J 32KB
0 Minimum instruction execution time: 250 ns (16 MHz—24 MHz—32 MHz)
TLCS-870 [16 MHz (4.5 10 5.5 V)] (8IMHz)

64 Kbytes (data + code)

168
Noise I
”m* 8B TLCS-870/C Series
Bore 16-bit 32.1it \

Product line-up &3 ] |

. : Development System 3
» 8-bit Flash microcontrollers based on TLCS-870/C1 core

B TMP89FS60UG/FG** W 870/C1 Series road map (planned) ~ Toshiba Integrated Development Environment (TIDE)
General-purpose 64-pin product providing various interfaces for serial communications and a timer system
(@ sStandard product @ LCD driver built-in
- ore romt ; i sing the Integrate evelopment Environmen ogether wi
@ TLCS-870/C1 C om? C Compiler Assembler  Linker Using the Int ted Devel t Envi t (IDE) togeth ith C
® Operating voltage: 4.5t0 5.5V at 8 MHz, 2.7 to 5.5 V at 4.2 MHz © © Editor ~ Debugger Compiler enables seamless operations of coding, building and debugging
® Clock gear: 1/4,1/2, 11 96KB Q Q Build Manager tasks which must be performed repeatedly in the software development
. . process. Toshiba development tools offer a variety of latest functions to
@ Built-In Functions 60KB © © © Framework realize a user-friendly and highly efficient debug environment.
® Voltage detecting circuit G L 1 Q Q Q
(Two voltage levels detectable, reset or interrupt selectable) z T POR/ fract
. . ROM | AD [<}—Analog
® Power-on reset circuit L wip (16ch) : @ @ 0 (&) ,, ) ) )
(Threshold voltage: 2.4 V/ +0.2 V) 32 kHz _-E input 32KB Q — Emulators *Under development. Specifications are subject to change without notice.
® 8-bit timer/counter: 4 channels
(Resolution: 125 ns at 8 MHz) Pulse output<j— g-bit UART/| 4, TXDIRXD we| @ | @ | @ [ on-chip debug emulator } [ In-circuit emulator )
® 16-bit timer/counter: 2 channels Timer/counter timer | RAM | 10 SCLK/Sl/
(Resolution: 250 ns at 8 MHz) input_{> (4ch) (2ch) SO - : : : ; - ® Business-card-sized compact emulator -, ® Compact, low-cost, yet highly functional in-circuit emulator
e UART/SIO*: 2 channels i cAn dSph @ EREn IeHR ® No need for power supply (using USB bus power) o (compared to RTE870/C model 15) e
. . Flash version or mask version can be selected. ® Target connection via a narrow-pitched cable cable ® Various 870/C1 Series devices supported by replacing the probe probg
(UART: 128 Kbps, SIO: 4 Mbps at 8 MHz) h ’ ) ; A
Pulse output <}— ! 2 @ Extensive on-chip debug functions ® Common probe with RTE870/C Light
® UART: 1 channel 16-bit I’c/ q_[>3DA/SC|-/ Packages: Break/event : 8 breakpoints/1 event (*) Compact emulator for 870/C Series
(UART: 128 Kbps at 8 MHz) Timer/counter __p, timer SIo SCLK/SI UG: 64-pin LQFP (10 mm [ 10 mm/0.50-mm pitch) Trace : The last two branches Target ® Connected with the host system via USB Target
® I’C/SIO*: 1 channel input (2ch) o (1ch) SO FG: 64-pin QFP (14 mm [ 14 mm/0.80-mm pitch) can be stored in real time. RTE870/C1 system ® IDE included (downloadable from website) system
(I*C: 400 Kbps, SIO: 4 Mbps at 8 MHz) it ¢ b Core || Memory access : Display/Rewrite during . Host  |USB| on-chip | | Host  |UsB| RTE870/C1
*Two SIO channels can be used simultaneously. e PARD Part Number ROM RAM (p(&gmm Ittexﬁut:on k|n 1-Ib)yte units|  system  — e?nili:g r —1 system || emulator
-bi - <H>TXD/RXD (with a wait of 1 clock cycle] e
. 10.b|t' AD converter: 16 channels /0 port<H> 11O (1ch) TMP89CM60UG/FG**| 32 KB 3.0KB Debug pin : Two l/O pins #
° guﬂt;n zug-upf re.'=»lst0r'§| A | 56 TMP89CS60UG/FG** 60 KB 3.0KB Flash programming function -
® On-chip debug function (Flash version on o i i
P 9 ( y) TMP89FS60UG/FG 60 KB 3.0KB ® IDE included (downloadable from WebSIte) *The target system requires a separate power supply. *The target system requires a separate power supply.
**: Under development ++: Under planning
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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
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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_7Z

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

TOSHIBA

TOSHIBA CORPORATION
Semiconductor Company
Website: http://lwww.semicon.toshiba.co.jp/eng

©2006 TOSHIBA CORPORATION

2006-9(1.4k)PC-DQ




