16—bit Microcontrollers

Bl KLCS-900 Series

16/32-bit microcontrollers developed for C language code efficiency

The 900 Series is comprised of highly functional mocrocontrollers combining the best of Toshiba
technologies. The microcontrollers in this family are available as the processor core for a wide variety
of applications, including office equipment, such as printers and facsimiles, complex electronic household

information-based

appliance, such as VCRs and video cameras and cellular'phones and other
equipment.
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I Core expansion keeping pace with applications

900/H2 Series

900/H, 900/L1 Series

900, 900/L Series

Maximum operating frequency (@input frequency) | 20MHz (@10 MHz)

125MHz (@25 MHz)

10MHz (@20 MHz)

50 ns

Minimum instruction execution time

160 ns 200 ns

Address space

16 Mbytes of linear address space(for program and data)

Data transfer rate (Micro DMA) 0.25us

0.64us 1.6us

Instructions for processing 32-bit data

Transfer, arithmetic/ logic operations and shift instructions

Bit-processing instructions

Transfer, logic operations, Test, Set, Reset, Search

Multiply instruction execution time

(16-hit operands, 32-hit result) 600 ns

960 ns 2.6us

Dynamic bus sizing 8-/16-/32-bit

8-/16-bit
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B Main applications
p

| Office equipment |

e Printers
e FAX machines

Office equipment |

® DVD players
e Digital video cameras

Office equipment |

e PICS
e Cellular phones
e PCS

.




16—bit Microcontrollers

B KLCS-900/L Series

Low power consumption design ideal for high-performance portable equipment

B Features Bl Additional functions
e Successive KLCS-900 architecture e Built-in ROM
: Instruction compatible with KLCS-900 series e 10-bit A/D converter
: General purpose 32-bit register e Interrupt controllers
. Register bank format : 6 external interrupts, 14 internal interrupts
o Operative on a low power consumption . 7-level priority can be set
: Clock gear function/Dual clock function e General purpose serial interface : Z2channels
. Four standby modes : Usable with a synchronous/an asynchronous
: Power consumption : 7mA(3V, 125MHz, typ.) transmission for both channels

Operative on a low voltage 4.5V+0.55V @20MHz
: Power supply voltage : 2.7V to 55V @12.5MHz
o Minimum instruction execution time
© 200nS (at 20MHz)
e Linear address space
: Program : 64k byte/16M bytes
. Data : 16M bytes

Bl Application
e Digital movie cameras
e Portable MD players
e Cellular phones

B KLCS-900/L1 Series

Next-generation 16-bit microprocessors offering both high performance
and low-power operation

Bl Features Bl Application
¢ Low-voltage operation: 1.8V to 5.5V e DSCS
o Low-power consumption: e DVCs
3.0mA (when operating at 3V and 16MHz) e Portable communication

e Low-noise (EMC register)
EMI: reduced by 30%
EMS: noise filter, protection register

B Core expansion I Comparison of core performance(with 900/L)
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16—bit Microcontrollers

B KLCS-900/H Series

High-performance devices ideally suited to high-end office equipment

Bl Features Bl Additional functions
e Successive KLCS-900 architecture e DRAM controller (direct interface enabled)
. Instruction compatible with KLCS-900, 900/L series o High-speed macro DMA
. General purpose 32-bit register e 10-bit A/D converter
: Register bank format e Interrupt controller
e Increased instruction execution speed e General purpose serial interface
1 2 times the speed of KLCS-900, 900/L series e Since memory is refreshed asynchronously
e Simple bus interface with cpu operation, access to other resou-
. Separate bus rces is not degraded
: Access time : 100nS (at 25MHz, 0 wait) B Additional functions

e Minimum instruction execution time Serial printers

[ ]
1 160nS (at 25MHz) o CD-ROMs
e Large linear address e Electronic musical instruments
! Program : 16M bytes e HDDs

: Data : 16M bytes

(a) 2-CAS method, 16-bit DRAM (b) 2-WE method, 16-bit DRAM (c) 8-bit DRAM

— BT =
KMP95C063F l o ' 16-bit DRAM KMP95C061BF Deta L6-bit, DRAM KMP95C06 1BF
X g 8-bit DRAM
UR:; (2-CAS method) KMP95C063F b—25 9 (2-WE method) KMPO5C063F
O—————Q CAS RaS
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B KLCS-900/H2 Series

High-performance microcontrollers incorporating a 32-bit CPU core

Hl Full DRAM control functions

o Offers about 4times the processing performance of conventional products (900/H Series)
e Enhanced high-speed data transfer function (micro DMA)
: The 900/H2 Series microcontrollers com with a high-speed data transfer function, equivalent to
that of a DMAC (direct memory access controller), as standard.

B Function and performance comparison

900, 900/L Series 900/H, 900/L1 Series 900/H2 Series
Number of chennels 4 channels 4 channels 8 channels
Minimum transfer 1600ns/ 2byte 640ns/ 2bytes 250ns/ 4bytes
Initiated by interrupt interrupt and software trigger |interrupt and software trigger
Continuous Transfer Mode NA NA Available

o Diverse memory types fully utilized
: The 900/H2 Series allows various kinds of external memory chip to be directly connected to the
CPU core, without the need for an external circuit. Furthermore, the internal memory is connected
to the CPU core via a 32-bit data bus and the internal RAM can be accessed in a single clock

cycle.
( 900/H2 External Memory A
Internal RAM Internal ROM SRAM Mask ROM DRAM
(accessed in 1 clock cycle) (interleaved access) CPU Core (spu'::om (::]‘);0;:1
32-bit data bus 8-/16-/32-bit data bus
o J
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16—bit Microcontrollers

B 900 series Selection Guide
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B 900 Series
NA KMP96C041BF 2= -tz 2 -2 |- (2] |3 |- (e |- |47 - TR
NA KMP96CO31ZF  |Notez| |2 || |1|4 | |- | |- |2 | (4| (@) 7] - e
KMP96C141BF | % 2l R 23]l o - QP
1K ) ‘ - (14% 20mm)
32K KMP96CM40F 21-1-1-1- 1 Al-1-1-1212|-|-|2 |-|2]- |3 | |® |- |65 KMP96PM40F
B 900/L Series
oK *KMP93CS41F/DF 20-1-1-1-1- 181-|-|-12|12|-|-|2 |- |2]- |3 |- |@|®|®|61 - A
A KMP93CS45F 320 2|-[1]-|- |- BI-|-|- 4 |12|-|-|- |- |-|- | |- |®|®|®|44|-40~55 - 12Y )
4K | KMP93CW41DF 21-1-1-1- - BRI 12- 13- |o|e|e|61 - A,
8K | KMP93CO71F - [2{1 |- [10f-|-|-|e@[1 |5 |- |@|- |- |- |3 |- |e|e|®|- |69|-10~70 - PR
8K | 1K [*KMP93C852F 320 -6 |-1- |- |- |- |- |- - |- |-|-|- |4 |- |- 3]~ |®|- |®|s8 - L
32K | 2K | KMP93CM40F 200 [ 400 [2 |- - |-|- |- B |- [-12[2]-]-[2 |- [2|- 3] |@|®|®|79 KMP93PS40F/DF | 1190
*KMP93CS20F 21-11[-|- |- [8|-|®-|4|4|@-|- |-|-|-|-|-|®|®|®|S3 *KMPIBPW2OF | (16 | oo
KMP93CS32F 201 |- [6]-|-|-14 [2|-|-|- |- |- |- |- |- |®|- |®|49[-40~85 |kmP93PW32F |\, 2P0
64K | 2K | KMP93CS40F/DF 320 12(-1-1-1- |- 18- |-|-12|12|-|-|2 |- |2|- |3 |~ |@|®@|®79 KMPI3PS40F/DE | (100
KMP93CS42AF 21-1-1-1- |- BI- |- |- 1212 |-|-|- |- 12|~ |3 |- |®|- |®|80 KMP93psdzap | (147 14mm)
KMP93CS44F 21-11 == |- 8-~ |- 14 12|-|-|- |- |-|- |- |- |®|®|®|62 KMPO3PSAAF | o300
72K | 1.8K | KMP93CT75F 250 | - |- [1{1]-|-[10]- |- |- |®|1 |5 |-|®|- |- |-|3|- |@|®| ®-[85|-10~70 [KMPE3PTTSF | X5
KMP93CW40DF 2L -11-1- Bl-|-I- 12 12|-|- 12 |- |2|- |3 |- |®|®|®|79 KMP93PWAODF | (yro00
128K | 4K | KMP93CW46AF | 200 | 320 |5 [~ [~ |- |- |- I8 [~ |- |12 [2]-|-|- |- 2]~ |3 |- |@|®|®]79] 40 g5 [kMPOzPWAEAF | 147 14mm)
*KMP93CW44DF 21-11 == |- 8-~ |- 14 12|-|-|- |- |-|- |- |- |®|®|®|62 *KMPI3PW44DF | (S0
B 900/H Series
KMP95C001F 320 11111 P Ao - A
A | NA | KMP95C061BF 2 e eV e v R e e e e e A e N S CA R L R G - I
KMP95C063F 160 2-1-121- |- B2l |18 2|2 |- || |4|- |®|- |- |91]|-20~70 - o
KMP95C265F 3-1-1-|- |- [812]-|-18 [2]-|-|- |- |-|-|4|- |®|- |- |55 - QFPI00
2K 400 EEREE e EREEEE _ e - (14X 14mm)
64K KMP95CS64F 3 8 82 4|-|@|-|-[81 KMPISPWHAF
Noted *KMP9SFW86F | 200 | - (3 |-|-|-|- |- [il-|- |- [ 13|-|-|- [ [3]-[3|-|®|- |- |77 = O o)
128K * KMP95CW64F 400 [31-1- -1 |- [812]- |- 18 [2|-|-|- |- |- |- |4 |- |®|- |- |81|-40~g5 |KMP95PW6AF
160 (15 Limm)
Notct *KMP95FW64F - Bl BB R4 el |- 8t - mm
B 900/L1 Series
96K | 3K | KMP91CU10F - 20 |3-1-|-|- |- BI-|-|-1812|-|-|- |- |-|-|3|-|®|®/®|80 KMP91PWI10F
— KMP91CW11F 160 | 320 3(2(1|-|- |- 8]-|-|-|2 |2 |®|-|- |- [2|-|3|- |@|®|®|79|-40~85 |KMPOIPWI1IF | V10
«KMP91CW12F - o0 [2[-[i]-]- |- 8] ]-[8 ]2 |e]-]- |- [-]-[4]- |e|e]e]s1 *KMP9ICWI2F
B 900/H2 Series
[~alox Tkweoacoate [ 50 [ - p[ [l [ BR[[Tala[T[ T[T o[ o [fefon] ~  [o5)]
#! Under development % Samples available

Note 1: The suffix F in a product number denotes a quade flat package(QFP)

Note 2: Guaranteed minimum instruction execution time is 200ns when operating at temperatures of -20C to 70°C, or 250ns when
operating at temperatures of -40C to 85C.

Note 3: Flash E’PROM(USP 4,382,279 owned by BULL CPS8)
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