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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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M32C/85 Group (M32C/85, M32C/85T)
SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER
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REJ03B0046-0121
Rev.1.21

Jul. 01, 2005

1.  Overview
The M32C/85 group (M32C/85, M32C/85T) microcomputer is a single-chip control unit that utilizes high-

performance silicon gate CMOS technology with the M32C/80 series CPU core.  The M32C/85 group

(M32C/85, M32C/85T) is available in 144-pin and 100-pin plastic molded LQFP/QFP packages.

With a 16-Mbyte address space, this microcomputer combines advanced instruction manipulation capabili-

ties to process complex instructions by less bytes and execute instructions at higher speed.

It includes a multiplier and DMAC adequate for office automation, communication devices and industrial

equipments, and other high-speed processing applications.

1.1  Applications
Automobiles, audio, cameras, office equipment, communications equipment, portable equipment, etc.
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1.4  Product Information
Table 1.3 lists the product information.  Figure 1.2 shows the product numbering system.

Table 1.3  M32C/85 Group (1) (M32C/85) As of July, 2005
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Apply 3.0 to 5.5V to both VCC1 and VCC2 pins.  Apply 0V to the

VSS pin.  VCC1 ≥ VCC2(1, 2)

Supplies power to the A/D converter. Connect the AVCC pin to

VCC1 and the AVSS pin to VSS
___________

The microcomputer is in a reset state when "L" is applied to the RESET pin

Switches processor mode.  Connect the CNVSS pin to VSS to start up

in single-chip mode or to VCC1 to start up in microprocessor mode

Switches data bus width in external memory space 3.  The data

bus is 16 bits wide when the BYTE pin is held "L" and 8 bits wide

when it is held "H".  Set to either.  Connect the BYTE pin to VSS

to use the microcomputer in single-chip mode

Inputs and outputs data (D0 to D7) while accessing an external

memory space with separate bus

Inputs and outputs data (D8 to D15) while accessing an external

memory space with 16-bit separate bus

Outputs address bits A0 to A22

Outputs inversed address bit A23

Inputs and outputs data (D0 to D7) and outputs 8 low-order

address bits (A0 to A7) by time-sharing while accessing an

external memory space with multiplexed bus

Inputs and outputs data (D8 to D15) and outputs 8 middle-order

address bits (A8 to A15) by time-sharing while accessing an

external memory space with 16-bit multiplexed bus
_______ _______

Outputs CS0 to CS3  that are chip-select signals specifying an external space
________ _________ ______ ________ _____ ________

Outputs WRL, WRH, (WR, BHE) and RD signals.  WRL and
_________ ______ _______

WRH can be switched with WR and BHE by program
________ _________ _____

    WRL, WRH and RD selected:

If external data bus is 16 bits wide, data is written to an even
________

address in external memory space when WRL is held "L".
_________

Data is written to an odd address when WRH is held "L".
_____

Data is read when RD is held "L".
______ ________ _____

    WR, BHE and RD selected:
______

Data is written to external memory space when WR is held "L".
_____

Data in an external memory space is read when RD is held "L".
________

An odd address is accessed when BHE is held "L".
______ ________ _____

Select WR, BHE and RD for external 8-bit data bus.

ALE is a signal latching the address
__________

The microcomputer is placed in a hold state while the HOLD pin is held "L"

Outputs an "L" signal while the microcomputer is placed in a hold state
________

Bus is placed in a wait state while the RDY pin is held "L"

VCC1, VCC2

VSS

AVCC

AVSS
____________

RESET

CNVSS

BYTE

D0 to D7

D8 to D15

A0 to A22
______

A23

A0/D0 to

A7/D7

A8/D8 to

A15/D15

______ ______

CS0 to CS3
________ ______

WRL / WR
_________ ________

WRH / BHE
_____

RD

ALE
__________

HOLD
__________

HLDA
________

RDY

Power Supply

Analog Power

Supply

Reset Input

CNVSS

Input to Switch

External Data Bus

Width(3)

Bus Control

Pins(3)

I

I

I

I

I

I/O

I/O

O

O

I/O

I/O

O

O

O

I

O

I

-

VCC1

VCC1

VCC1

VCC1

VCC2

VCC2

VCC2

VCC2

VCC2

VCC2

VCC2

VCC2

VCC2

VCC2

VCC2

VCC2

Supply  Classsfication Symbol I/O Type Function
Voltage

I : Input       O : Output        I/O : Input and output
NOTES:
     1. VCC1 is hereinafter referred to as VCC unless otherwise noted.
     2. Apply 4.2 to 5.5V to the VCC1 and VCC2 pins when using M32C/85T. VCC1=VCC2.
     3. Bus control pins in M32C/85T cannot be used.

1.6  Pin Description
Table 1.6   Pin Description (100-Pin and 144-Pin Packages)
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2.1.8.5  Register Bank Select Flag (B)

The register bank 0 is selected when the B flag is set to "0".  The register bank 1 is selected when this

flag is set to "1".

2.1.8.6  Overflow Flag (O)

The O flag is set to "1" when the result of an arithmetic operation overflows; otherwise "0".

2.1.8.7  Interrupt Enable Flag (I)

The I flag enables a maskable interrupt.

Interrupt is disabled when the I flag is set to "0" and enabled when the I flag is set to "1".  The I flag is

set to "0" when an interrupt is acknowledged.

2.1.8.8  Stack Pointer Select Flag (U)

ISP is selected when the U flag is set to "0".  USP is selected when this flag is set to "1".

The U flag is set to "0" when a hardware interrupt is acknowledged or the INT instruction of software

interrupt numbers 0 to 31 is executed.

2.1.8.9  Processor Interrupt Priority Level (IPL)

IPL, 3 bits wide, assigns processor interrupt priority levels from level 0 to level 7.

If a requested interrupt has greater priority than IPL, the interrupt is enabled.

2.1.8.10  Reserved Space

When writing to a reserved space, set to "0". When reading, its content is indeterminate.

2.2  High-Speed Interrupt Registers
Registers associated with the high-speed interrupt are as follows:

 - Flag save register (SVF)

 - PC save register (SVP)

 - Vector register (VCT)

2.3  DMAC-Associated Registers
Registers associated with DMAC are as follows:

 - DMA mode register (DMD0, DMD1)

 - DMA transfer count register (DCT0, DCT1)

 - DMA transfer count reload register (DRC0, DRC1)

 - DMA memory address register (DMA0, DMA1)

 - DMA SFR address register (DSA0, DSA1)

 - DMA memory address reload register (DRA0, DRA1)
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Address Register Symbol Value after RESET

015016

015116

015216

015316

015416

015516

015616

015716

015816

015916

015A16

015B16

015C16

015D16

015E16

015F16

016016

016116

016216

016316

016416

016516

016616

016716

016816

016916

016A16

016B16

016C16

016D16

016E16

016F16

017016

017116

017216

017316

017416

017516

017616

017716

017816 Input Function Select Register IPS 0016

017916 Input Function Select Register A IPSA 0016

017A16

017B16

017C16

017D16

    to

01DF16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
021016 0016(2)

CAN0 Slot Interrupt Mask Register C0SIMKR
021116 0016(2)

021216

021316

021416 CAN0 Error Interrupt Mask Register C0EIMKR XXXX X0002(2)

021516 CAN0 Error Interrupt Status Register C0EISTR XXXX X0002(2)

021616 CAN0 Error Cause Register C0EFR 0016(2)

021716 CAN0 Baud Rate Prescaler C0BRP 0000 00012(2)

021816

021916 CAN0 Mode Register C0MDR XXXX XX002(2)

021A16

021B16

021C16

021D16

021E16

021F16

022016 0016(2)

CAN0 Single Shot Control Register C0SSCTLR
022116 0016(2)

022216

022316

022416 0016(2)

CAN0 Single Shot Status Register C0SSSTR
022516 0016(2)

022616

022716

022816 CAN0 Global Mask Register Standard ID0 C0GMR0 XXX0 00002(2)

022916 CAN0 Global Mask Register Standard ID1 C0GMR1 XX00 00002(2)

022A16 CAN0 Global Mask Register Extended ID0 C0GMR2 XXXX 00002(2)

022B16 CAN0 Global Mask Register Extended ID1 C0GMR3 0016(2)

022C16 CAN0 Global Mask Register Extended ID2 C0GMR4 XX00 00002(2)

022D16

022E16

022F16

CAN0 Message Slot 0 Control Register / C0MCTL0/ 0000 00002(2)

023016
CAN0 Local Mask Register A Standard ID0 C0LMAR0 XXX0 00002(2)

CAN0 Message Slot 1 Control Register / C0MCTL1/ 0000 00002(2)

023116
CAN0 Local Mask Register A Standard ID1 C0LMAR1 XX00 00002(2)

CAN0 Message Slot 2 Control Register / C0MCTL2/ 0000 00002(2)

023216
CAN0 Local Mask Register A Extended ID0 C0LMAR2 XXXX 00002(2)

CAN0 Message Slot 3 Control Register / C0MCTL3/ 0016(2)

023316
CAN0 local Mask Register A Extended ID1 C0LMAR3 0016(2)

CAN0 Message Slot 4 Control Register / C0MCTL4/ 0000 00002(2)

023416
CAN0 Local Mask Register A Extended ID2 C0LMAR4 XX00 00002(2)

023516 CAN0 Message Slot 5 Control Register C0MCTL5 0016(2)

023616 CAN0 Message Slot 6 Control Register C0MCTL6 0016(2)

023716 CAN0 Message Slot 7 Control Register C0MCTL7 0016(2)

CAN0 Message Slot 8 Control Register / C0MCTL8/ 0000 00002(2)

023816
CAN0 Local Mask Register B Standard ID0 C0LMBR0 XXX0 00002(2)

CAN0 Message Slot 9 Control Register / C0MCTL9/ 0000 00002(2)

023916
CAN0 Local Mask Register B Standard ID1 C0LMBR1 XX00 00002(2)

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C0CTLR1 register switches functions for addresses 022016 to 023F16.

2. Values are obtained by setting the SLEEP bit in the C0SLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.

(Note 1)
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Address Register Symbol Value after RESET
CAN0 Message Slot 10 Control Register / C0MCTL10/ 0000 00002(2)

023A16
CAN0 Local Mask Register B Extended ID0 C0LMBR2 XXXX 00002(2)

CAN0 Message Slot 11 Control Register / C0MCTL11/ 0016(2)

023B16
CAN0 Local Mask Register B Extended ID1 C0LMBR3 0016(2)

CAN0 Message Slot 12 Control Register / C0MCTL12/ 0000 00002(2)

023C16
CAN0 Local Mask Register B Extended ID2 C0LMBR4 XX00 00002(2)

023D16 CAN0 Message Slot 13 Control Register C0MCTL13 0016(2)

023E16 CAN0 Message Slot 14 Control Register C0MCTL14 0016(2)

023F16 CAN0 Message Slot 15 Control Register C0MCTL15 0016(2)

024016 CAN0 Slot Buffer Select Register C0SBS 0016(2)

024116 CAN0 Control Register 1 C0CTLR1 X000 00XX2(2)

024216 CAN0 Sleep Control Register C0SLPR XXXX XXX02

024316

024416 0016(2)

CAN0 Acceptance Filter Support Register C0AFS
024516 0116(2)

024616

024716

024816

024916

024A16

024B16

024C16

024D16

024E16

024F16

025016 CAN1 Slot Buffer Select Register C1SBS 0016(3)

025116 CAN1 Control Register 1 C1CTLR1 X000 00XX2(3)

025216 CAN1 Sleep Control Register C1SLPR XXXX XXX02

025316

025416 0016(3)

CAN1 Acceptance Filter Support Register C1AFS
025516 0116(3)

025616

025716

025816

025916

025A16

025B16

025C16

025D16

025E16

025F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C0CTLR1 register switches functions for addresses 022016 to 023F16.

2. Values are obtained by setting the SLEEP bit in the C0SLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.

3. Values are obtained by setting the SLEEP bit in the C1SLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.

(Note 1)
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Address Register Symbol Value after RESET

02E016 X/Y Control Register XYC XXXX XX002

02E116

02E216

02E316

02E416 UART1 Special Mode Register 4 U1SMR4 0016

02E516 UART1 Special Mode Register 3 U1SMR3 0016

02E616 UART1 Special Mode Register 2 U1SMR2 0016

02E716 UART1 Special Mode Register U1SMR 0016

02E816 UART1 Transmit/Receive Mode Register U1MR 0016

02E916 UART1 Bit Rate Register U1BRG XX16

02EA16 XX16
UART1 Transmit Buffer Register U1TB

02EB16 XX16

02EC16 UART1 Transmit/Receive Control Register 0 U1C0 0000 10002

02ED16 UART1 Transmit/Receive Control Register 1 U1C1 0000 00102

02EE16 XX16
UART1 Receive Buffer Register U1RB

02EF16 XX16

02F016

02F116

02F216

02F316

02F416 UART4 Special Mode Register 4 U4SMR4 0016

02F516 UART4 Special Mode Register 3 U4SMR3 0016

02F616 UART4 Special Mode Register 2 U4SMR2 0016

02F716 UART4 Special Mode Register U4SMR 0016

02F816 UART4 Transmit/Receive Mode Register U4MR 0016

02F916 UART4 Bit Rate Register U4BRG XX16

02FA16 XX16
UART4 Transmit Buffer Register U4TB

02FB16 XX16

02FC16 UART4 Transmit/Receive Control Register 0 U4C0 0000 10002

02FD16 UART4 Transmit/Receive Control Register 1 U4C1 0000 00102

02FE16 XX16
UART4 Receive Buffer Register U4RB

02FF16 XX16

030016 Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2

030116

030216 XX16
Timer A1-1 Register TA11

030316 XX16

030416 XX16
Timer A2-1 Register TA21

030516 XX16

030616 XX16
Timer A4-1 Register TA41

030716 XX16

030816 Three-Phase PWM Control Register 0 INVC0 0016

030916 Three-Phase PWM Control Register 1 INVC1 0016

030A16 Three-Phase Output Buffer Register 0 IDB0 XX11 11112

030B16 Three-Phase Output Buffer Register 1 IDB1 XX11 11112

030C16 Dead Time Timer DTT XX16

030D16 Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XX16

030E16

030F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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<144-pin package>

Address Register Symbol Value after RESET

03A016 Function Select Register A8 PS8 X000 00002

03A116 Function Select Register A9 PS9 0016

03A216

03A316

03A416

03A516

03A616

03A716 Function Select Register D1 PSD1 X0XX XX002

03A816

03A916

03AA16

03AB16

03AC16 Function Select Register C2 PSC2 XXXX X00X2

03AD16 Function Select Register C3 PSC3 X0XX XXXX2

03AE16

03AF16 Function Select Register C PSC 00X0 00002

03B016 Function Select Register A0 PS0 0016

03B116 Function Select Register A1 PS1 0016

03B216 Function Select Register B0 PSL0 0016

03B316 Function Select Register B1 PSL1 0016

03B416 Function Select Register A2 PS2 00X0 00002

03B516 Function Select Register A3 PS3 0016

03B616 Function Select Register B2 PSL2 00X0 00002

03B716 Function Select Register B3 PSL3 0016

03B816

03B916 Function Select Register A5 PS5 XXX0 00002

03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03C016 Port P6 Register P6 XX16

03C116 Port P7 Register P7 XX16

03C216 Port P6 Direction Register PD6 0016

03C316 Port P7 Direction Register PD7 0016

03C416 Port P8 Register P8 XX16

03C516 Port P9 Register P9 XX16

03C616 Port P8 Direction Register PD8 00X0 00002

03C716 Port P9 Direction Register PD9 0016

03C816 Port P10 Register P10 XX16

03C916 Port P11 Register P11 XX16

03CA16 Port P10 Direction Register PD10 0016

03CB16 Port P11 Direction Register PD11 XXX0 00002

03CC16 Port P12 Register P12 XX16

03CD16 Port P13 Register P13 XX16

03CE16 Port P12 Direction Register PD12 0016

03CF16 Port P13 Direction Register PD13 0016

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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<100-pin package>

Address Register Symbol Value after RESET

03D016

03D116

03D216 Set default value to "FF16"

03D316 Set default value to "FF16"

03D416

03D516

03D616

03D716

03D816

03D916

03DA16 Pull-Up Control Register 2 PUR2 0016

03DB16 Pull-Up Control Register 3 PUR3 0016

03DC16 Set default value to "0016"

03DD16

03DE16

03DF16

03E016 Port P0 Register P0 XX16

03E116 Port P1 Register P1 XX16

03E216 Port P0 Direction Register PD0 0016

03E316 Port P1 Direction Register PD1 0016

03E416 Port P2 Register P2 XX16

03E516 Port P3 Register P3 XX16

03E616 Port P2 Direction Register PD2 0016

03E716 Port P3 Direction Register PD3 0016

03E816 Port P4 Register P4 XX16

03E916 Port P5 Register P5 XX16

03EA16 Port P4 Direction Register PD4 0016

03EB16 Port P5 Direction Register PD5 0016

03EC16

03ED16

03EE16

03EF16

03F016 Pull-up Control Register 0 PUR0 0016

03F116 Pull-up Control Register 1 PUR1 XXXX 00002

03F216

03F316

03F416

03F516

03F616

03F716

03F816

03F916

03FA16

03FB16

03FC16

03FD16

03FE16

03FF16 Port Control Register PCR XXXX XXX02

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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Table 5.2  Recommended Operating Conditions
(VCC1= VCC2=3.0V to 5.5V at Topr=– 20 to 85oC unless otherwise specified)

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

V 1CC V, 2CC V(egatloVylppuS 1CC V 2CC ) 0.3 0.5 5.5 V

VA CC egatloVylppuSgolanA V 1CC V

V SS egatloVylppuS 0 V

VA SS egatloVylppuSgolanA 0 V

V HI )"H"(hgiHtupnI
egatloV

2P 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 )4(

V8.0 2CC V 2CC V

6P 0 6P- 7 7P, 2 7P- 7 8P, 0 8P- 7 )3( 9P, 0 9P- 7 01P, 0 01P- 7, 41P 0-

41P 6 51P, 0 51P- 7 )4( X, NI VNC,TESER, SS ETYB,

V8.0 1CC V 1CC

7P 0 7P, 1 V8.0 1CC 0.6

0P 0 0P- 7 1P, 0 1P- 7 )edompihc-elgnisni( V8.0 2CC V 2CC

0P 0 0P- 7 1P, 0 1P- 7

)edomrosecorporcimdnaedomnoisnapxeyromemni(
V5.0 2CC V 2CC

V LI )"L"(woLtupnI
egatloV

2P 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 11P, 0 11P- 4 21P, 0-

21P 7 31P, 0 31P- 7 )4(

0 V2.0 2CC V

6P 0 6P- 7 7P, 0 7P- 7 8P, 0 8P- 7 )3( 9P, 0 9P- 7 01P, 0 01P- 7 41P, 0-

41P 6 51P, 0 51P- 7 )4( X, NI VNC,TESER, SS ETYB,

0 V2.0 1CC

0P 0 0P- 7 1P, 0 1P- 7 )edompihc-elgnisni( 0 V2.0 2CC

0P 0 0P- 7 1P, 0 1P- 7

)edomrosecorporcimdnaedomnoisnapxeyromemni(
0 V61.0 2CC

I )kaep(HO tuptuOkaeP
)"H"(hgiH

tnerruC )2(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.01- Am

I )gva(HO tuptuOegarevA
)"H"(hgiH

tnerruC )1(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 2 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.5- Am

I )kaep(LO woLtuptuOkaeP

tnerruC)"L"( )2(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 0 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.01 Am

I )gva(LO tuptuOegarevA
)"L"(woL

tnerruC )1(

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 0 7P- 7 8P, 0 8P- 4 8P, 6 8P, 7 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0-

11P 4 21P, 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4(

0.5 Am

:SETON

.sm001sitnerructuptuoegarevanehwseulavlacipyT.1

IlatoT.2 )kaep(LO 8P,2P,1P,0Prof 6 8P, 7 .sselroAm08ebtsum51Pdna41P,11P,01P,9P,

IlatoT )kaep(LO 8P,7P,6P,5P,4P,3Prof 0 8Pot 4 .sselroAm08ebtsum31Pdna21P,

IlatoT )kaep(HO .sselroAm04-ebtsum11Pdna,2P,1P,0Prof

IlatoT )kaep(HO 8Prof 6 8P, 7 .sselroAm04-ebtsum51Pdna41P,01P,9P,

IlatoT )kaep(HO .sselroAm04-ebtsum31Pdna21P,5P,4P,3Prof

IlatoT )kaep(HO 8Pdna,7P,6Prof 0 8Pot 4 .sselroAm04-ebtsum

.3 V HI Vdna LI 8Profecnerefer 7 8Pnehwseilppa 7 .troptupnielbammargorpasadesusi

8PnehwylppatonseodtI 7 Xsadesusi NIC .

.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.4

≥
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

- ecnarudnEesarEdnamargorP )2( 001 selcyc

- V(emiTmargorPdroW 1CC 52=rpoT,V0.5= C° ) 52 002 µs

- emiTmargorPtiBkcoL 52 002 µs

- emiTesarEkcolB
V( 1CC 52=rpoT,V0.5= C° )

kcolBetybK-4 3.0 4 s

kcolBetybK-8 3.0 4 s

kcolBetybK-23 5.0 4 s

kcolBetybK-46 8.0 4 s

- emiTesarEkcolB-dekcolnU-llA )1( x4 n s

t SP tiucriCyromeMhsalFezilibatSotemiTtiaW 51 µs

- (emiTdloHataD C°58ot04-=rpoT ) 01 sraey

:SETON
.1 n .desareebotkcolbforebmunehtsetoned

.kcolbrepselcycesare-margorpforebmuN.2
siecnarudnEesarEdnamargorPfI n (elcyc n demmargorpdnadesareebnackcolbhcae,)001= n .selcyc

tnereffidaothcae,semit840,2ataddrowagnimmargorpretfadesaresiAkcolbetybK-4afi,elpmaxeroF
sserddaemasehtotdemmargorpebtonnacataD.ecnarudneesarednamargorpenosastnuocsiht,sserdda

.)detibihorpetirwer(.kcolbehtgnisaretuohtiwecnonahterom

Table 5.6  Flash Memory Version Electrical Characteristics (VCC1=4.5 to 5.5V, 3.0 to 3.6V at

                    Topr=0 to 60oC unless otherwise specified)
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

tac1(RD – DB) = f(BCLK) X 2  – 35
10  X m

9

[ns] (if external bus cycle is aφ + bφ, m=(bx2)+1)

tac2(AD – DB) =
f(BCLK) X 2  – 35

10  X p9

[ns] (if external bus cycle is aφ + bφ, p={(a+b-1)x2}+1)

 – 35
10  X n9

[ns] (if external bus cycle is aφ + bφ, n=a+b)f(BCLK) 
tac1(AD – DB) =

tac2(RD – DB) = f(BCLK) X 2  – 35
10  X m9

[ns] (if external bus cycle is aφ + bφ, m=(bx2)-1)

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

1cat )BD-DR( )dradnatsDR(emiTsseccAtupnIataD )1etoN( sn

1cat )BD-DA( )dradnatsSC,dradnatsDA(emiTsseccAtupnIataD )1etoN( sn

2cat )BD-DR( )subdexelpitlumehthtiwecapsagnisseccanehw,dradnatsDR(emiTsseccAtupnIataD )1etoN( sn

2cat )BD-DA( )subdexelpitlumehthtiwecapsagnisseccanehw,dradnatsDA(emiTsseccAtupnIataD )1etoN( sn

ust )KLCB-BD( emiTputeStupnIataD 62 sn

ust )KLCB-YDR( emiTputeStupnIYDR 62 sn

ust )KLCB-DLOH( emiTputeStupnIDLOH 03 sn

ht )BD-DR( emiTdloHtupnIataD 0 sn

ht )YDR-KLCB( emiTdloHtupnIYDR 0 sn

ht )DLOH-KLCB( emiTdloHtupnIDLOH 0 sn

dt )ADLH-KLCB( emiTyaleDtuptuOADLH 52 sn

:SETON
atresnI.selcycsublanretxednaycnceuqerfKLCBotgnidrocca,snoitauqegniwollofehtmorfdeniatboebnacseulaV.1

(f,ycneuqerfnoitarepoehtrewolroetatstiaw KLCB .evitagensieulavdetaluclacehtfi,)

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct emiTelcyCtupnIkcolClanretxE 52.13 sn

wt )H( htdiW)"H"(hgiHtupnIkcolClanretxE 57.31 sn

wt )L( htdiW)"L"(woLtupnIkcolClanretxE 57.31 sn

rt emiTesiRkcolClanretxE 5 sn

ft emiTllaFkcolClanretxE 5 sn

Timing Requirements

(VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr=–20 to 85oC unless otherwise specified)

Table 5.9  External Clock Input

Table 5.10 Memory Expansion Mode and Microprocessor Mode
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

lobmyS retemaraP
tnemerusaeM

noitidnoC
dradnatS

tinU
.niM .xaM

dt )DA-KLCB( emiTyaleDtuptuOsserddA 81 sn

ht )DA-KLCB( )dradnatsKLCB(emiTdloHtuptuOsserddA 3- sn

ht )DA-DR( )dradnatsDR(emiTdloHtuptuOsserddA )5( )1etoN( sn

ht )DA-RW( )dradnatsRW(emiTdloHtuptuOsserddA )5( )1etoN( sn

dt )SC-KLCB( emiTyaleDtuptuOlangiStceleS-pihC 81 sn

ht )SC-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiStceleS-pihC 3- sn

ht )SC-DR( )dradnatsDR(emiTdloHtuptuOlangiStceleS-pihC )5( )1etoN( sn

ht )SC-RW( )dradnatsRW(emiTdloHtuptuOlangiStceleS-pihC )5( )1etoN( sn

dt )DR-KLCB( emiTyaleDtuptuOlangiSDR 81 sn

ht )DR-KLCB( emiTdloHtuptuOlangiSDR 5- sn

dt )RW-KLCB( emiTyaleDtuptuOlangiSRW 81 sn

ht )RW-KLCB( emiTdloHtuptuOlangiSRW 5- sn

dt )RW-BD( )dradnatsRW(emiTyaleDtuptuOataD )2etoN( sn

ht ( -RW )BD )dradnatsRW(emiTdloHtuptuOataD )5( )1etoN( sn

dt )ELA-KLCB( )dradnatsKLCB(emiTyaleDtuptuOlangiSELA 81 sn

ht )ELA-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiSELA 2- sn

dt )ELA-DA( )dradnatssserdda(emiTyaleDtuptuOlangiSELA )3etoN( sn

ht )DA-ELA( )dradnatssserdda(emiTdloHtuptuOlangiSELA )4etoN( sn

zdt )DA-DR( emiTtratStaolFtuptuOsserddA 8 sn

td(DB – WR) =
10  X m

9

– 25 [ns]   (if external bus cycle is aφ + bφ, m= (bx2)-1)

th(RD – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(RD – CS) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – CS) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – DB) =
f(BCLK) X 2

10 9

– 10 [ns]

td(AD – ALE) =
f(BCLK) X 2

9

– 20 [ns]  (if external bus cycle is aφ + bφ, n= a)

th(ALE – AD) =
f(BCLK) X 2

9

– 10 [ns]  (if external bus cycle is aφ + bφ, n= a)

f(BCLK) X 2

1. Values can be obtained from the following equations, according to BCLK frequency.

2. Values can be obtained from the following equations, according to BCLK frequency and external bus cycle.

3. Values can be obtained from the following equations, according to BCLK frequency and external bus cycle.

10  X m

10  X n

4. Values can be obtained from the following equations, according to BCLK frequency and external bus cycle.

10  X n

NOTES:

5. tc ns is added when recovery cycle is inserted.

See Figure 5.2

Switching Characteristics

(VCC = 4.2 to 5.5V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.23  Memory Expansion Mode and Microprocessor Mode

 (when accessing an external memory space with the multiplexed bus)
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5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=3.3V

)T58/C23M,58/C23M(puorG58/C23M

Switching Characteristics

(VCC1 = VCC2 = 3.0 to 3.6V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.41  Memory Expansion Mode and Microprocessor Mode

    (when accessing an external memory space with the multiplexed bus)

lobmyS retemaraP tnemerusaeM
noitidnoC

dradnatS
tinU

.niM .xaM

dt )DA-KLCB( emiTyaleDtuptuOsserddA 81 sn

ht )DA-KLCB( )dradnatsKLCB(emiTdloHtuptuOsserddA 0 sn

ht )DA-DR( )dradnatsDR(emiTdloHtuptuOsserddA )5( )1etoN( sn

ht )DA-RW( )dradnatsRW(emiTdloHtuptuOsserddA )5( )1etoN( sn

dt )SC-KLCB( emiTyaleDtuptuOlangiStceleS-pihC 81 sn

ht )SC-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiStceleS-pihC 0 sn

ht )SC-DR( )dradnatsDR(emiTdloHtuptuOlangiStceleS-pihC )5( )1etoN( sn

ht )SC-RW( )dradnatsRW(emiTdloHtuptuOlangiStceleS-pihC )5( )1etoN( sn

dt )DR-KLCB( emiTyaleDtuptuOlangiSDR 81 sn

ht )DR-KLCB( emiTdloHtuptuOlangiSDR 3- sn

dt )RW-KLCB( emiTyaleDtuptuOlangiSRW 81 sn

ht )RW-KLCB( emiTdloHtuptuOlangiSRW 0 sn

dt )RW-BD( )dradnatsRW(emiTyaledtuptuOataD )2etoN( sn

ht )BD-RW( )dradnatsRW(emiTdloHtuptuOataD )5( )1etoN( sn

dt )ELA-KLCB( )dradnatsKLCB(emiTyaleDtuptuOlangiSELA 81 sn

ht )ELA-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiSELA 2- sn

dt )ELA-DA( )dradnatssserdda(emiTyaleDtuptuOlangiSELA )3etoN( sn

ht )DA-ELA( )dradnatssserdda(emiTdloHtuptuOlangiSELA )4etoN( sn

zdt )DA-DR( emiTtratStaolFtuptuOsserddA 8 sn

td(DB – WR) =
10  X m9

– 25 [ns]  (if external bus cycle is aφ + bφ, m=(b+2)-1)

th(RD – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – AD) =
f(BCLK) X 2

10 9
– 10 [ns]

th(RD – CS) =
f(BCLK) X 2

10 9
–10 [ns]

th(WR – CS) =
f(BCLK) X 2

10 9
– 10 [ns]

th(WR – DB) =
f(BCLK) X 2

10 9
– 20 [ns]

td(AD – ALE) =
f(BCLK) X 2

10 x n
9

– 20 [ns]  (if external bus cycle is aφ + bφ, n=a)

th(ALE – AD) =
f(BCLK) X 2

10 x n9
– 10 [ns]  (if external bus cycle is aφ + bφ, n=a)

f(BCLK) X 2

NOTES:
       1. Values can be obtained by the following equations, according to BLCK frequency. 

       2. Values can be obtained by the following equations, according to BLCK frequency and external bus cycles. 

       3. Values can be obtained by the following equations, according to BLCK frequency and external bus cycles. 

       4. Values can be obtained by the following equations, according to BLCK frequency and external bus cycles. 

5. tc ns is added when recovery cycle is inserted.

See Figure 5.2
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5.  Electrical Characteristics (M32C/85))T58/C23M,58/C23M(puorG58/C23M

Figure 5.9  VCC1=VCC2=3.3V Timing Diagram (3)

tsu(D–C)

TAiIN Input

TAiOUT Input

In event counter mode

TBiIN Input

CLKi

TxDi

RxDi

tc(TA)

tw(TAH)

tw(TAL)

tc(UP)

tw(UPH)

tw(UPL)

tc(TB)

tw(TBH)

tw(TBL)

tc(AD)

tw(ADL)

tc(CK)

tw(CKH)

tw(CKL)

tw(INL)

tw(INH)

td(C–Q) th(C–D)

th(C–Q)

th(TIN–UP) tsu(UP–TIN)TAiIN Input
(When counting on falling edge)

TAiIN Input
(When counting on rising edge)

TAiOUT Input
(Counter increment/
decrement input)

INTi Input

ADTRG Input

Vcc1=Vcc2=3.3V

NMI input

2 CPU clock cycles +
300ns or more

("L" width)

2 CPU clock cycles +
300ns or more
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5.  Electrical Characteristics (M32C/85T))T58/C23M,58/C23M(puorG58/C23M

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

(f KLCB ) ycneuqerFtupnIUPC V 1CC V5.5ot2.4= 0 23 zHM

X(f NI ) ycneuqerFtupnIkcolCniaM V 1CC V5.5ot2.4= 0 23 zHM

X(f NIC ) ycneuqerFkcolCbuS 867.23 05 zHk

(f gniR ) (ycneuqerFrotallicsOpihc-nO V 1CC V= 2CC 52=rpoT,V0.5= )C° 5.0 1 2 zHM

(f LLP ) ycneuqerFkcolCLLP V 1CC V5.5ot2.4= 01 23 zHM

t )LLP(US rezisehtnySycneuqerFLLPezilibatSotemiTtiaW V 1CC V0.5= 5 sm

Table 5.43  Recommended Operating Conditions (Continued)

     (VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr = -40 to 85oC (T version) unless otherwise specified)



REVISION HISTORY

Rev. Date Description

Page Summary

M32C/85 Group (M32C/85, M32C/85T) Datasheet

A-1

0.30 Jul.18, 2003 – New Document

Overview

2 to 3 • Tables 1.1 and 1.2 M32C/85 Performance  “Oscillator Stop Detect Function”

added

5 • Figure 1.2 ROM/RAM Capacity and Table 1.3. M32C/85 Group  M30852ME-

XXXGP and M30850ME-XXXGP/FP deleted

6 • ROM capacity “192 Kbytes” deleted

7, 11, 12 • Figures 1.4 to 1.6 Pin Assignments  Note 2 added

10,14 - VREF pin  changed from analog input pins to control pins.

16 to 18 - SDA0 to SDA4 pins changed from output pins to I/O pins.

17 - TA4OUT changed from input pin to I/O pin.

- TA4IN pin changed from output pin to input pin.

- ISRxD1 pin modified to ISRxD0 pin in port P8.

18 - DA0 and DA1 pins changed from input pins to output pins.

19 - Symbol “P117” modified to “P114” and description from “8-bit” to “5-bit”.

- Descriptions of ISTxD1 and BE1IN modified from “received data” to “transmit

data”.

SFR

44,45 - Notes written directly in the Tables.

Overview

2, 3 • Tables 1.1 and 1.2 M32C/85 Performance  “Shortest Instruction Execution

Time” and “Power Comsumption” values modified

Memory

23 • Figure 3.1 Memory Map  Diagram modified

SFR

24 • “After RESET” values of PM 1, PM 2, D4INT, G0IRF, G1IRF, IDB0 to IDB1,

TA0MR to TA4MR, TCSPR, DM0SL to DM3SL registers corrected

• NOTES added to PM0 and TCSPR registers

Electrical Characteristics

• Newly added

Electrical Characteristics

52 • Table 5.6 Flash Memory Version Electrical Characteristics  Note 4 changed

59 • Figure 5.2 VCC1=VCC2=5V Timing Diagram (1)  Notes 1 and 2 changed

60 • Figure 5.3 VCC1=VCC2=5V Timing Diagram (2)  Notes 1, 2, and 3 changed

70 • Figure 5.6 VCC1=VCC2=3.3V Timing Diagram (1)  Notes 1, 2, and 3 changed

71 • Figure 5.7 VCC1=VCC2=3.3V Timing Diagram (2)  Notes 1 and 2 changed

Overview

2, 3 • Table 1.1 and 1.2 M32C/85 Group Performance  Value of Power Consump-

tion modified

0.40 Sep.30, 2003

0.50 Feb.05, 2004

0.51 Feb.09, 2004

0.52 Mar.12, 2004



REVISION HISTORY

Rev. Date Description

Page Summary

M32C/85 Group (M32C/85, M32C/85T) Datasheet

A-2

Electrical Characteristics

50 • Table 5.3 Electrical Characteristics  Maximum values for Power Supply

Current modified

52 • Table 5.6 Flash Memory Version Electrical Characteristics  Note 1.

100-cycle Products (D3, D5, U3, U5) deleted; Note 4 modified

• Table 5.7 Flash Memory Version Program and Erase Voltage and Read

Operation Voltage Characteristics (at Topr=0 to 60°C) deleted

63 • Table 5.22 Electrical Characteristics  Maximum values for Power Supply

Consumption modified and standard values when “Topr=85°C while clock is

stopped” deleted

- M32C/85T (High-reliability version) added

All Pages Words standardized: On-chip oscillator, A/D converter and D/A converter

Overview

1 • 1.1 Applications  Automobiles added

2, 3 • Table 1.1 and Table 1.2 M32C/85 Group (M32C/85, M32C/85T) Performance

M32C/85T added; note 3 added

4 • Figure 1.1 M32C/85 Group (M32C/85, M32C/85T) Block Diagram  Note 3 added

5 • 1.4 Product Information  Description modified

• Figure 1.2 ROM/RAM Capacity  figure modified

5, 6 • Table 1.3 M32C/85 Group  M32C/85T added

6 • Figure 1.3 Product Numbering System  M32C/85T added

7 • Figure 1.4 Pin Assignment for 144-Pin Package  Note 3 added

12 • Figure 1.6 Pin Assignment for 100-Pin Pacakage  Note 5 added

  8 to 10 • Table 1.5 Pin Characteristics for 144-Pin Package  Note 1 added

13, 14 • Table 1.6 Pin Characteristics for 100-Pin Package  Note 1 added

15 to 18 • Table 1.7 Pin Description  Notes added

Memory

22 • Figure 3.1 Memory Map  Tables of internal ROM/internal RAM modified; note 2

modified; notes 4 and 5 added

SFR

23 • Note 2 added

24 • PWCR0 and PWCR1 registers deleted

• “Values after RESET” of the masked ROM version added to the FMR0 register

• Note 1 added

Electrical Characteristics

46 • Table 5.2 Recommended Operating Conditions  f(ripple), Vp-p(ripple), VCC,

SVCC and note 1 deleted

47 • Table 5.3 Electrical Characteristics  RPULLUP value for the masked ROM ver-

sion added

1.00 Jun.01, 2004



Keep safety first in your circuit designs!
1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble 

may occur with them. Trouble with semiconductors may lead to personal injury, fire or property damage.
   Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of substitutive, auxiliary 
   circuits, (ii) use of nonflammable material or (iii) prevention against any malfunction or mishap.

Notes regarding these materials
1. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corp. product best suited to the customer's 

application; they do not convey any license under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or a third party.
2. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-party's rights, originating in the use of any product data, 

diagrams, charts, programs, algorithms, or circuit application examples contained in these materials.
3. All information contained in these materials, including product data, diagrams, charts, programs and algorithms represents information on products at the time of 

publication of these materials, and are subject to change by Renesas Technology Corp. without notice due to product improvements or other reasons.  It is 
therefore recommended that customers contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor for the latest product 
information before purchasing a product listed herein.

   The information described here may contain technical inaccuracies or typographical errors.
   Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising from these inaccuracies or errors.
   Please also pay attention to information published by Renesas Technology Corp. by various means, including the Renesas Technology Corp. Semiconductor 

home page (http://www.renesas.com).
4. When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to 

evaluate all information as a total system before making a final decision on the applicability of the information and products.  Renesas Technology Corp. assumes 
no responsibility for any damage, liability or other loss resulting from the information contained herein.

5. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life 
is potentially at stake.  Please contact Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when considering the use of a 
product contained herein for any specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater 
use.

6. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in whole or in part these materials.
7. If these products or technologies are subject to the Japanese export control restrictions, they must be exported under a license from the Japanese government and 

cannot be  imported into a country other than the approved destination.
   Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the country of destination is prohibited.
8. Please contact Renesas Technology Corp. for further details on these materials or the products contained therein.

Sales Strategic Planning Div.    Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

http://www.renesas.com
Refer to "http://www.renesas.com/en/network" for the latest and detailed information.

Renesas Technology America, Inc.
450 Holger  Way, San Jose, CA 95134-1368, U.S.A
Tel: <1> (408)  382-7500, Fax: <1> (408)  382-7501 
Renesas Technology Europe Limited
Dukes Meadow, Millboard Road, Bourne End, Buckinghamshire, SL8 5FH, U.K.
Tel: <44> (1628)  585-100, Fax: <44> (1628)  585-900 
Renesas Technology Hong Kong Ltd. 
7th Floor, North Tower, World Finance Centre, Harbour City, 1 Canton Road, Tsimshatsui, Kowloon, Hong Kong   
Tel: <852> 2265-6688, Fax: <852> 2730-6071
 
Renesas Technology Taiwan Co., Ltd.
10th Floor, No.99, Fushing North Road, Taipei, Taiwan
Tel: <886> (2) 2715-2888, Fax: <886> (2) 2713-2999 

Renesas Technology (Shanghai) Co., Ltd.
Unit2607 Ruijing Building, No.205 Maoming Road (S), Shanghai 200020, China
Tel: <86> (21) 6472-1001, Fax: <86> (21) 6415-2952 

Renesas Technology Singapore Pte. Ltd.
1 Harbour Front Avenue, #06-10, Keppel Bay Tower, Singapore 098632 
Tel: <65> 6213-0200, Fax: <65> 6278-8001

Renesas Technology Korea Co., Ltd.
Kukje Center Bldg. 18th Fl., 191, 2-ka, Hangang-ro, Yongsan-ku, Seoul 140-702, Korea
Tel: <82> 2-796-3115, Fax: <82> 2-796-2145

Renesas Technology Malaysia Sdn. Bhd.
Unit 906, Block B, Menara Amcorp, Amcorp Trade Centre, No.18, Jalan Persiaran Barat, 46050 Petaling Jaya, Selangor Darul Ehsan, Malaysia
Tel: <603> 7955-9390, Fax: <603> 7955-9510

RENESAS SALES OFFICES

 
© 2005. Renesas Technology Corp., All rights reserved.  Printed in Japan. 

Colophon .3.0  


