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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/83 Group (M32C/83, M32C/83T)
SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER

19fo6002,13.naJ14.1.veR
1410-3100B30JER

REJ03B0013-0141
Rev.1.41

Jan. 31, 2006

1.  Overview
The M32C/83 Group (M32C/83, M32C/83T) microcomputer is a single-chip control unit that utilizes high-

performance silicon gate CMOS technology with the M32C/80 Series CPU core.  The M32C/83 Group

(M32C/83, M32C/83T) 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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1.2  Performance Overview
Tables 1.1 and 1.2 list performance overview of the M32C/83 Group (M32C/83, M32C/83T).

Table 1.1   M32C/83 Group (M32C/83, M32C/83T) Performance (144-Pin Package)
Characteristic Performance

      M32C/83                       M32C/83T
CPU Basic Instructions 108 instructions

Minimum Instruction Execution Time 31.3 ns (f(BCLK)=32 MHz, VCC=4.2 to 5.5 V)(3) 31.3 ns (f(BCLK)=32 MHz, VCC=4.2 to 5.5 V)(3)

50 ns (f(BCLK)=20 MHz, VCC=3.0 to 5.5 V)
Operating Mode Single-chip mode, Memory expansion Single-chip mode

mode and Microprocessor mode
Address Space 16 Mbytes
Memory Capacity See Table 1.3

Peripheral I/O Port 123 I/O pins and 1 input pin
Function Multifunction Timer Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels

Three-phase motor control circuit
Intelligent I/O Time measurement function: 16 bits x 12 channels

Waveform generating function: 16 bits x 28 channels
Communication function (Clock synchronous serial I/O, Clock asynchronous se-
rial I/O, HDLC data processing, Clock synchronous variable length serial I/O,
IEBus(1), 8-bit or 16-bit Clock synchronous serial I/O)

Serial I/O 5 Channels
Clock synchronous serial I/O, Clock asynchronous serial I/O, IEBus(1), I2C bus(2)

CAN Module 1 channel     Supporting CAN 2.0B specification
A/D Converter 10-bit A/D converter: 2 circuit, 34 channels
D/A Converter 8 bits x 2 channels
DMAC 4 channels
DMAC II Can be activated by all peripheral function interrupt sources

Immediate transfer, Calculation transfer and Chain transfer functions
DRAM CAS before RAS refresh, Self-reflesh, EDO, EP
CRC Calculation Circuit CRC-CCITT
X/Y Converter 16 bits x 16 bits
Watchdog Timer 15 bits x 1 channel (with prescaler)
Interrupt 42 internal and 8 external sources, 5 software sources, Interrupt priority level: 7
Clock Generation Circuit 4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip oscillator,
PLL frequency synthesizer
 (*)Equipped with a built-in feedback resistor. Ceramic resonator or crystal oscilla-
tor must be connected externally

Oscillation Stop Detect Function Main clock oscillation stop detect function
Electrical Supply Voltage 4.2 to 5.5 V (f(BCLK)=32 MHz) 4.2 to 5.5 V (f(BCLK)=32 MHz)
Charact- 3.0 to 5.5 V (f(BCLK)=20 MHz, through VDC)
eristics 3.0 to 3.6 V (f(BCLK)=20 MHz,

not through VDC)
Power Consumption 41 mA (VCC=5 V, f(BCLK)=32 MHz) 41 mA (VCC=5 V, f(BCLK)=32 MHz)

38 mA (VCC=5 V, f(BCLK)=30 MHz) 38 mA (VCC=5 V, Vf(BCLK)=30 MHz)
26 mA (VCC=3.3 V, f(BCLK)=20 MHz) 470 µA (VCC=5 V, f(XCIN)=32 kHz,
470 µA (VCC=5 V, f(XCIN)=32 kHz, in wait mode)
in wait mode) 0.4 µA (VCC=5 V, stop mode)
340 µA (VCC=3.3 V, f(XCIN)=32  kHz,
through VDC, in wait mode)
5.0 µA (VCC=3.3 V, f(XCIN)=32  kHz,
not through VDC, in wait mode)
0.4 µA (VCC=5 V, stop mode)
0.4 µA (VCC=3.3 V, stop mode)

Flash Program/Erase Supply Voltage 3.3 ± 0.3 V or 5.0 ± 0.5 V   5.0 ± 0.5 V
Memory Program and Erase Endurance 100 times
Operating Ambient Temperature –20 to 85oC, –40 to 85oC (optional)   –40 to 85oC (T version)
Package 144-pin plastic molded LQFP

NOTES:
1. IEBus is a trademark of NEC Electronics Corporation.
2. I2C bus is a trademark of Koninklijke Philips Electronics N. V.
3. Contact our sales office if 30-MHz or higher frequency is required.

All options are on a request basis.
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P31

P124

P123
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P27
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Timer Pin UART/CAN Pin

OUTC21/ISCLK2

OUTC22/ISRxD2/IEIN

OUTC20/ISTxD2/IEOUT

OUTC23

OUTC26

OUTC25

OUTC24

OUTC37

OUTC36

OUTC35

OUTC34

OUTC33

OUTC32/ISRxD3

OUTC31/ISCLK3

OUTC30/ISTxD3

AN27

AN26

AN25

RDY

ALE/RAS

HOLD

HLDA/ALE

CLKOUT/BCLK/ALE

RD/DW

WRH/BHE/CASH

WRL/WR/CASL

CS0/A23

CS1/A22

CS2/A21

CS3/A20(MA12)

A19(MA11)

A18(MA10)

A17(MA9)

A16(MA8)

A15(MA7)(/D15)

A14(MA6)(/D14)

A13(MA5)(/D13)

A12(MA4)(/D12)

A11(MA3)(/D11)

A10(MA2)(/D10)

A9(MA1)(/D9)

A8(MA0)(/D8)

A7(/D7)

A6(/D6)

A5(/D5)

Intelligent I/O Pin Bus Control Pin(1)Analog
Pin

Interrupt 
Pin

Pin
No

Control 
Pin Port

NOTES:

     1. Bus control pins in M32C/83T cannot be used.

Table 1.4   Pin Characteristics for 144-Pin Package (Continued)
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AN3 / P103
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AN1 / P101

AVss

AN0 / P100

VREF

AVcc
(2)P97

M32C/83 GROUP
(M32C/83, M32C/83T)

PRQP0100JB-A
(100P6S-A)

NOTES: 
 1. P64 / CTS1 / RTS1 / SS1 / OUTC21 / ISCLK2 
 2. P97 / ADTRG / RxD4 / STxD4 / SCL4
 3. P70 and P71 are ports for the N-channel open drain output.

Figure 1.4  Pin Assignment for 100-Pin Package
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A18(MA10)
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A14(MA6)(/D14)

A13(MA5)(/D13)

A12(MA4)(/D12)

A11(MA3)(/D11)

A10(MA2)(/D10)

A9(MA1)(/D9)

A8(MA0)(/D8)

A7(/D7)

A6(/D6)

A5(/D5)

A4(/D4)

A3(/D3)

A2(/D2)

A1(/D1)

A0(/D0)

D15

D14

D13

D12

D11

D10

D9

D8

D7

D6

D5

D4

D3

D2

D1

D0

Intelligent I/O Pin Bus Control Pin(1)Analog 
Pin

Interrupt
Pin

INT5

INT4

INT3

KI3

KI2

KI1

KI0

  

RxD4/SCL4/STxD4

FP   GP

Package
Pin No Control

Pin Port

NOTES:

     1. Bus control pins in M32C/83T cannot be used.

Table 1.5   Pin Characteristics for 100-Pin Package (Continued)
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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.

An 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 read, its content is indeterminate.

2.2  High-Speed Interrupt Registers
Registers associated with the high-speed interrupt are as follows. Refer to 10.4 High-Speed Interrupt for

details.

 - Flag save register (SVF)

 - PC save register (SVP)

 - Vector register (VCT)

2.3  DMAC-Associated Registers
Registers associated with DMAC are as follows. Refer to 12. DMAC for details.

 - 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)



Page 21 19fo6002,13.naJ14.1.veR
1410-3100B30JER

)T38/C23M,38/C23M(puorG38/C23M

3.  Memory
Figure 3.1 shows a memory map of the M32C/83 group  (M32C/83, M32C/83T).

M32C/83 group (M32C/83, M32C/83T) provides 16-Mbyte address space from addresses 00000016 to

FFFFFF16.

The internal ROM is allocated lower addresses beginning with address FFFFFF16. For example, a 64-

Kbyte internal ROM is allocated addresses FF000016 to FFFFFF16.

The fixed interrupt vectors are allocated addresses FFFFDC16 to FFFFFF16. It stores the starting address

of each interrupt routine.  Refer to 10. Interrupts for details.

The internal RAM is allocated higher addresses beginning with address 00040016. For example, a 10-

Kbyte internal RAM is allocated addresses 00040016 to 002BFF16. Besides storing data, it becomes stacks

when the subroutine is called or an interrupt is acknowledged.

SFR, consisting of control registers for peripheral functions such as I/O port, A/D conversion, serial I/O, and

timers, is allocated addresses 00000016 to 0003FF16.  All addresses, which have nothing allocated within

SFR, are reserved space and cannot be accessed by users.

The special page vectors are allocated addresses FFFE0016 to FFFFDB16. It is used for the JMPS instruc-

tion and JSRS instruction. Refer to the Renesas publication Software Manual for details.

In memory expansion mode and microprocessor mode, some space are reserved and cannot be accessed

by users.

Figure 3.1  Memory Map

SFR

Internal RAM

Reserved Space

External Space(1)

BRK Instruction
Overflow

Undefined Instruction

FFFFFF16

NMI

00000016

00040016

007FFF16

00800016

F0000016

F8000016

FFFFFF16

Reserved Space(2)

Internal ROM(3)

Special Page
Vector Table

Address Match

Watchdog Timer(4)

Reset

NOTES:
    1. In memory expansion and microprocessor modes
    2. In memory expansion mode. This space becomes external space in microprocessor mode.
    3. This space can be used in single-chip mode and memory expansion mode. This space becomes external
        space in microprocessor mode.
    4. Watchdog timer interrupt, oscillation stop detection interrupt, and low voltage detection interrupt share vectors.

FFFFDC16

FFFE0016
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Address Register Symbol Value after RESET

000016

000116

000216

000316

                         1000 00002 (CNVss pin ="L")
000416 Processor Mode Register 0(1) PM0

                         0000 00112 (CNVss pin ="H")

000516 Processor Mode Register 1 PM1 0X00 00002

000616 System Clock Control Register 0 CM0 0000 X0002

000716 System Clock Control Register 1 CM1 0010 00002

000816 Wait Control Register(2) WCR 1111 11112

000916 Address Match Interrupt Enable Register AIER XXXX 00002

000A16 Protect Register PRCR XXXX 00002

                         XXXX 10002 (BYTE pin ="L")
000B16 External Data Bus Width Control Register(2) DS

                         XXXX 00002 (BYTE pin ="H")

000C16 Main Clock Division Register MCD XXX0 10002

000D16 Oscillation Stop Detection Register CM2 0016

000E16 Watchdog Timer Start Register WDTS XX16

000F16 Watchdog Timer Control Register WDC 000X XXXX2

001016

001116 Address Match Interrupt Register 0 RMAD0 00 00 0016

001216

001316

001416

001516 Address Match Interrupt Register 1 RMAD1 00 00 0016

001616

001716 VDC Control Register for PLL PLV XXXX XX012

001816

001916 Address Match Interrupt Register 2 RMAD2 00 00 0016

001A16

001B16 VDC Control Register 0 VDC0 0016

001C16

001D16 Address Match Interrupt Register 3 RMAD3 00 00 0016

001E16

001F16

002016

002116

002216

002316

002416

002516

002616

002716

002816

002916

002A16

002B16

002C16

002D16

002E16

002F16

X: Indeterminate
Blank spaces are reserved.  No access is allowed.
NOTES:

1. The PM00 and PM01 bits in the PM1 register maintain values set before reset even if software reset or watchdog timer reset is performed.
2. These registers in M32C/83T cannot be used.

4.  Special Function Registers (SFR)
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Table 5.3  Electrical Characteristics (VCC=4.2 to 5.5V, VSS=0V
                    at Topr= –20 to 85oC, f(XIN)=32MHZ unless otherwise specified)

lobmyS retemaraP noitidnoC dradnatS tinU

niM pyT xaM

V HO )"H"(hgiHtuptuO
egatloV

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 )1(

I HO Am5-= 0.2-ccV V

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 )1(

I HO 002-= µA 3.0-ccV

X TUO I HO Am1-= 0.3 V

X TUOC deilppadaoloN 3.3 V

V LO )"L"(woLtuptuO
egatloV

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 )1(

I LO Am5= 0.2 V

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 )1(

I LO 002= µA 54.0 V

X TUO I LO Am1= 0.2 V

X TUOC deilppadaoloN 0 V

V +T V- -T siseretsyH 0AT,YDR,DLOH NI 4AT- NI 0BT, NI 5BT- NI -0TNI,

DA,5TNI GRT ,4KLC-0KLC,4STC-0STC,

0AT TUO 4AT- TUO ,4DxR-0DxR,3IK-0IK,IMN,

4ADS-0ADS,4LCS-0LCS

2.0 0.1 V

TESER 2.0 8.1 V

I HI )"H"(hgiHtupnI
tnerruC

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- 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 )1( X, NI VNC,TESER, SS ,

ETYB

VI V5= 0.5 µA

I LI )"L"(woLtupnI
tnerruC

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- 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 )1( X, NI VNC,TESER, SS ,

ETYB

VI V0= 0.5- µA

R PULLUP ecnatsiseRpu-lluP 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 )1(

VI V0= 03 05 761 kΩ

fR NIX ecnatsiseRkcabdeeF X NI 5.1 MΩ
fR NICX ecnatsiseRkcabdeeF X NIC 01 MΩ

V MAR egatloVybdnatSMAR CDVhguorhT 5.2 V

I CC ylppuSrewoP
tnerruC

:snoitidnoctnemerusaeM
tuptuo,edompihc-elgnisnI
rehtodnanepotfelerasnip

Votdetcennocerasnip SS .

X(f NI ,evawerauqs,zHM23=)
noisividon

04 45 Am

X(f NIC ,etatstiawahtiw,zHk23=)
52=rpoT C°

074 µA

52=rpoT kcolcehtnehwC°
spots

4.0 02 µA

:SETON

.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.1
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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 )1etoN( sn

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

dt )SC-KLCB( emiTyaleDtuptuOlangiStceles-pihC 81 sn

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

ht )SC-DR( )dradnatsDR(emiTdloHtuptuOlangiStceles-pihC )1etoN( sn

ht )SC-RW( )dradnatsRW(emiTdloHtuptuOlangiStceles-pihC )1etoN( sn

dt )DR-KLCB( emiTyaleDtuptuOlangiSDR 81 sn

ht )DA-KLCB( emiTdloHtuptuOlangiSDR 5- sn

dt )RW-KLCB( emiTyaleDtuptuOlangiSRW 81 sn

ht )RW-KLCB( emiTdloHtuptuOlangiSRW 3- sn

dt )RW-BD( )dradnatsRW(emiTyaleDtuptuOataD )1etoN( sn

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

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

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

dt )ELA-DA( )dradnatssserdda(emiTyaleDtuptuOlangiSELA )1etoN( sn

ht )DA-ELA( )dradnatssserdda(emiTdloHtuptuOlangiSELA )1etoN( sn

zdt )DA-DR( emiTecnadepmI-hgiHtuptuOsserddA 8 sn

:SETON
.ycneuqerfKLCBotgnidrocca,snoitauqegniwollofehtmorfdeniatboebnacseulaV.1

td(DB – WR) =
10  X m

9

– 25 [ns]  (m=3 with 2 wait states and m=5 with 3 wait states)

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

10 9

– 20 [ns]

th(ALE – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

f(BCLK) X 2

See Figure 5.1

Switching Characteristics

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

Table 5.22  Memory Expansion Mode and Microprocessor Mode

   (With a Wait State, Accessing an External Memory and Selecting a Space with the

   Multiplexed Bus)
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P6

P7

P8

P10

P9

P0

P1

P2

P3
P4

P5

30pF

P14

P13

P12

P15

P11

Note 1

NOTES: 

    1. P11 to P15 are provided in the 144-pin package only. 

Figure 5.1  P0 to P15 Measurement Circuit
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Figure 5.2  VCC=5V Timing Diagram (1)

B
 

C
 

L
 

K

A
 

L
 

E
-
 
2

 
n

 
s

 
.

 
m

 
i

 
n

R
 

D

1
 

8
 

n
 

s
 

.
 

m
 

a
 

x

-5ns.min

H
 

i
 

-
 

Z
D
 

B

0ns.min

0ns.min

td(BCLK-ALE) th
 

(
 

B
 

C
 

L
 

K
 

-
 

A
 

L
 

E
 

)

ts
 

u(
 

D
 

B
 

-
 

B
 

C
 

L
 

K
 

)

td
 

(
 

B
 

C
 

L
 

K
 

-
 

R
 

D
 

)

26ns.min(1)

C
 

S
 

i

td
 

(
 

B
 

C
 

L
 

K
 

-
 

C
 

S
 

)
1
 

8
 

n
 

s
 

.
 

m
 

a
 

x(
 

1
 

)

A
 

D
 

i

th
 

(
 

B
 

C
 

L
 

K
 

-
 

A
 

D
 

)
-3ns.min

th
 

(
 

B
 

C
 

L
 

K
 

-
 

C
 

S
 

)
-
 
3n

 
s

 
.

 
m

 
i

 
n

B
 

H
 

E

t
 
c

 
y

 
c

td
 

(
 

B
 

C
 

L
 

K
 

-
 

A
 

D
 

)

0
 

n
 

s
 

.
 

m
 

i
 

n

tac1(AD-DB)(2)

W
 

R
 

,
 

W
 

R
 

L
 

,
W

 

R

 

H

1
 

8
 

n
 

s
 

.
 

m
 

a
 

x

-
 
3

 
n

 
s

 
.

 
m

 
i

 
n

B
 

C
 

L
 

K

C
 

S
 

i

td
 

(
 

B
 

C
 

L
 

K
 

-
 

C
 

S
 

)
1
 

8
 

n
 

s
 

.
 

m
 

a
 

x

A
 

D
 

i

td(BCLK-AD)
1
 

8
 

n
 

s
 

.
 

m
 

a
 

x

td
 

(
 

B
 

C
 

L
 

K
 

-
 

A
 

L
 

E
 

)

-3ns.min

-
 
3

 
n

 
s

 
.

 
m

 
i

 
n

tcyc

BHE

D
 

B
 

i

td(BCLK-WR)

A
 

L
 

E

18ns.max

-
 
2

 
n

 
s

 
.

 
m

 
i

 
n

th
 

(
 

W
 

R
 

-
 

D
 

B
 

)(
 

3
 

)

td
 

(
 

D
 

B
 

-
 

W
 

R
 

)=
 

(
 

t
 

c
 

y
 

c
 

-
 

2
 

0
 

)
 

n
 

s
 

.
 

m
 

i
 

n
th

 

(

 

W

 

R

 

-

 

D

 

B

 

)=

 

(

 

t

 

c

 

y

 

c

 

/

 

2

 

-

 

1

 

0

 

)

 

n

 

s

 

.

 

m

 

i

 

n
th

 

(

 

W

 

R

 

-

 

A

 

D

 

)=

 

(

 

t

 

c

 

y

 

c

 

/

 

2

 

-

 

1

 

0

 

)

 

n

 

s

 

.

 

m

 

i

 

n
th

 

(

 

W

 

R

 

-

 

C

 

S

 

)=

 

(

 

t

 

c

 

y

 

c

 

/

 

2

 

-

 

1

 

0

 

)

 

n

 

s

 

.

 

m

 

i

 

n
tw(

 

W

 

R

 

)=

 

(

 

t

 

c

 

y

 

c

 

/

 

2

 

-

 

1

 

5

 

)

 

n

 

s

 

.

 

m

 

i

 

n

Vcc=5V

th
 

(
 

B
 

C
 

L
 

K
 

-
 

R
 

D
 

)

th(RD-DB)

th(RD-AD)

th
 

(
 

R
 

D
 

-
 

C
 

S
 

)

th(BCLK-WR)

th(BCLK-ALE)

th
 

(
 

B
 

C
 

L
 

K
 

-
 

A
 

D
 

)

th(BCLK-CS)

th
 

(
 

W
 

R
 

-
 

C
 

S
 

)(
 

3
 

)

th(WR-AD)(3)

tw(WR)(3)

ta
 

c
 

1
 

(
 

R
 

D
 

-
 

D
 

B
 

)(
 

2
 

)

1
 

8
 

n
 

s
 

.
 

m
 

a
 

x(
 

1
 

)

Re
 

a
 

d
 

 
 

T
 

i
 

m
 

i
 

n
 

g

W
 

r
 

i
 

t
 

e
 

 
 

T
 

i
 

m
 

i
 

n
 

g
 

 
 

(
 

w
 

r
 

i
 

t
 

t
 

e
 

n
 

 
 

i
 

n
 

 
 

2
 

 
 

c
 

y
 

c
 

l
 

e
 

s
 

 
 

w
 

i
 

t
 

h
 

 
 

n
 

o
 

 
 

w
 

a
 

i
 

t
 

 
 

s
 

t
 

a
 

t
 

e
 

)

NO
 

T
 

E
 

S:
 

 
 

 

 

 

 

 

 

 

 

 

3

 

.

 

 Va

 

r

 

i

 

e

 

s

 

 

 

w

 

i

 

t

 

h

 

 

 

o

 

p

 

e

 

r

 

a

 

t

 

i

 

o

 

n

 

 

 

f

 

r

 

e

 

q

 

u

 

e

 

n

 

c

 

y

 

:  
 
M

 
e

 
a

 
s

 
u

 
r

 
e

 
m

 
e

 
n

 
t

 
 

 
C

 
o

 
n

 
d

 
i

 
t

 
i

 
o

 
n

 
s

 
:

•

 

 

 

VC

 

C=

 

4

 

.

 

2

 

 

 

t

 

o

 

 

 

5

 

.

 

5

 

V
•

 

 

 

I

 

n

 

p

 

u

 

t

 

 

 

h

 

i

 

g

 

h

 

 

 

a

 

n

 

d

 

 

 

l

 

o

 

w

 

 

 

v

 

o

 

l

 

t

 

a

 

g

 

e

 

:

 

 

 

VI

 

H=

 

2

 

.

 

5

 

V

 

,

 

 

 

VI

 

L=

 

0

 

.

 

8

 

V
•

 

 

 

O

 

u

 

t

 

p

 

u

 

t

 

 

 

h

 

i

 

g

 

h

 

 

 

a

 

n

 

d

 

 

 

l

 

o

 

w

 

 

 

v

 

o

 

l

 

t

 

a

 

g

 

e

 

:

 

 

 

VO

 

H=

 

2

 

.

 

0

 

V

 

,

 

 

 

VO

 

L=

 

0

 

.

 

8

 

V

M
 

e
 

m
 

o
 

r
 

y
 

 Ex
 

p
 

a
 

ns
 

i
 

o
 

n
 

 
 

M
 

o
 

d
 

e
 

 
 

a
 

n
 

d
 

 
 

M
 

i
 

c
 

r
 

o
 

p
 

r
 

o
 

c
 

e
 

s
 

s
 

o
 

r
 

 
 

M
 

o
 

d
 

e 
 

(
 

w
 

i
 

t
 

h
 

 
 

n
 

o
 

 
 

w
 

a
 

i
 

t
 

 
 

s
 

t
 

a
 

t
 

e
 

)

NOTES: 
1. Values guaranteed only when the microcomputer is used independently. 

         A maximum of 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).
2. Varies with operation frequency:

   tac1(RD-DB)=(tcyc/2-35)ns.max
   tac1(AD-DB)=(tcyc-35)ns.max

18ns.max

td(DB-WR)(3)
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BCLK

DW

DB

MAi

Vcc=5V

RAS

CASL
CASH

Hi-Z

tac4(CAS-DB)(2)

18ns.max
th(BCLK-CAD)

-3ns.min

tcyc

td(BCLK-RAD)

tac4(RAS-DB)(2)

Row address Column address

th(BCLK-RAD)
-3ns.min

18ns.max(1)
td(BCLK-CAD)

18ns.max(1)
td(BCLK-RAS)

18ns.max(1)
td(BCLK-CAS)

th(RAS-RAD)(2) tRP(2)

tac4(CAD-DB)(2)

th(BCLK-RAS)
-3ns.min

th(BCLK-CAS)
-3ns.min

0ns.min

tsu(DB-BCLK)
26ns.min(1)

th(CAS-DB)

 Measurement Conditions:
• VCC=4.2 to 5.5V
• Input high and low voltage: VIH=2.5V, VIL=0.8V
• Output high and low voltage: VOH=2.0V, VOL=0.8V

Read Timing

Memory Expansion Mode and Microprocessor Mode 
(When accessing the DRAM area)

NOTES:
1. Values guaranteed only when the microcomputer is used independently.

          A maximum of 35ns is guaranteed for the following combinations.
td(BCLK-RAS) + tsu(DB-BCLK)

td(BCLK-CAS) + tsu(DB-BCLK)

td(BCLK-CAD) + tsu(DB-BCLK)

2. Varies with operation frequency:
tac4(RAS-DB)=(tcyc/2 x m-35)ns.max (m=3 with 1 wait state and m=5 with 2 wait states)
tac4(CAS-DB)=(tcyc/2 x n-35)ns.max (n=1 with 1 wait state and n=3 with 2 wait states)
tac4(CAD-DB)=(tcyc x l-35)ns.max (l=1 with 1 wait state and l=2 with 2 wait states)
th(RAS-RAD)=(tcyc/2-13)ns.min
tRP=(tcyc/2 x 3-20)ns.min

Figure 5.5  VCC=5V Timing Diagram (4)
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Table 5.24  Electrical Characteristics (VCC=3.0 to 3.6V, VSS=0V at Topr = –20 to 85oC,
                      f(XIN)=20MHZ unless otherwise specified)

lobmyS retemaraP noitidnoC dradnatS tinU

niM pyT xaM

V HO )"H"(hgiHtuptuO
egatloV

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 )1(

I HO Am1-= 6.0-ccV V

X TUO I HO Am1.0-= 7.2 V

X TUOC deilppadaoloN 3.3 V

V LO )"L"(woLtuptuO
egatloV

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 )1(

I LO Am1= 5.0 V

X TUO I LO Am1.0= 5.0 V

X TUOC deilppadaoloN 0 V

V +T V- -T siseretsyH 0AT,YDR,DLOH NI 4AT- NI 0BT, NI 5BT- NI -0TNI,

DA,5TNI GRT 0AT,4KLC-0KLC,4STC-0STC, TUO -

4AT TUO ,4LCS-0LCS,4DxR-0DxR,3IK-0IK,IMN,

4ADS-0ADS

2.0 0.1 V

TESER 2.0 8.1 V

I HI )"H"(hgiHtupnI
tnerruC

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- 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 )1( X, NI VNC,TESER, SS ,

ETYB

VI V3= 0.4 µA

I LI )"L"(woLtupnI
tnerruC

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- 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 )1( X, NI VNC,TESER, SS ,

ETYB

VI V0= 0.4- µA

R PULLUP ecnatsiseRpu-lluP 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 )1(

VI V0= 66 021 005 kΩ

fR NIX ecnatsiseRkcabdeeF X NI 0.3 MΩ
fR NICX ecnatsiseRkcabdeeF X NIC 0.02 MΩ

V MAR ybdnatSMAR
egatloV

CDVhguorhT 5.2 V

CDVhguorhttoN 0.2 V

I CC ylppuSrewoP
tnerruC

:noitidnoctnemerusaeM
tuptuo,edompihc-elgnisnI
rehtodnanepotfelerasnip

Votdetcennocerasnip SS .

X(f NI ,evawerauqs,zHM02=)
noisividon

62 83 Am

X(f NIC ,etatstiawahtiw,zHk23=)
52=rpoT,CDVhguorhtton C°

0.5 µA

X(f NIC ,etatstiawahtiw,zHk23=)
52=rpoT,CDVhguorht C°

043 µA

52=rpoT spotskcolcehtnehwC° 4.0 02 µA

:SETON

.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.1
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VCC=3.3V

)T38/C23M,38/C23M(puorG38/C23M

lobmyS retemaraP tnemerusaeM
noitidnoC

dradnatS
tinU

niM xaM

dt )DAR-KLCB( emiTyaleDtuptuOsserddAwoR 81 sn

ht )DAR-KLCB( )dradnatsKLCB(emiTdloHtuptuOsserddAwoR 0 sn

dt )DAC-KLCB( emiTyaleDtuptuOsserddAnmuloC 81 sn

ht )DAC-KLCB( )dradnatsKLCB(emiTdloHtuptuOsserddAnmuloC 0 sn

ht )DAR-SAR( tuptuOSARretfaemiTdloHtuptuOsserddAwoR )1etoN( sn

dt )SAR-KLCB( )dradnatsKLCB(emiTyaleDtuptuOSAR 81 sn

ht )SAR-KLCB( )dradnatsKLCB(emiTdloHtuptuOSAR 0 sn

t PR emiTdloH)"H"(hgiHSAR )1etoN( sn

dt )SAC-KLCB( )dradnatsKLCB(emiTyaleDtuptuOSAC 81 sn

ht )SAC-KLCB( )dradnatsKLCB(emiTdloHtuptuOSAC 0 sn

dt )WD-KLCB( )dradnatsKLCB(emiTyaleDtuptuOWD 81 sn

ht )WD-KLCB( )dradnatsKLCB(emiTdloHtuptuOWD 3- sn

ust )SAC-BD( tuptuoBDretfaemiTputeStuptuOSAC )1etoN( sn

ht )BD-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiSBD 7- sn

ust )SAR-SAC( )hserfer(tuptuOSARerofebemiTputeStuptuOSAC )1etoN( sn

:SETON
.ycneuqerfKLCBehtotgnidrocca,snoitauqegniwollofehtmorfdeniatboebnacseulaV.1

tsu(CAS – RAS) =
f(BCLK) X 2 

10  
9

– 13 [ns]

th(RAS – RAD) =
f(BCLK) X 2

10 9

– 13 [ns]

tRP =
f(BCLK) X 2
10   X 39

 – 20 [ns]

tsu(DB – CAS) =
f(BCLK)

10 9

– 20 [ns]

See Figure 5.1

Switching Characteristics

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

Table 5.44  Memory Expansion Mode and Microprocessor Mode

   (With a Wait State, Accessing an External Memory and Selecting the DRAM Area)
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)T38/C23M,38/C23M(puorG38/C23M

Figure 5.10  VCC=3.3V Timing Diagram (1)

BCLK

ALE
-2ns.min

RD

18ns.max

-3ns.min

Hi-Z
DB

0ns.min

0ns.min

td(BCLK-ALE)
th(BCLK-ALE)

tsu(DB-BCLK)

td(BCLK-RD)

30ns.min(1)

CSi

td(BCLK-CS)
18ns.max(1)

ADi

th(BCLK-AD)
0ns.min

th(BCLK-CS)
0ns.min

BHE

tcyc

td(BCLK-AD)

0ns.min

tac2(AD-DB)(2)

WR,WRL,
WRH

18ns.max

0ns.min

BCLK

CSi

td(BCLK-CS)
18ns.max

ADi

td(BCLK-AD)
18ns.max

td(BCLK-ALE)

0ns.min

0ns.min

tcyc

BHE

td(DB-WR)(1)

DBi

td(BCLK-WR)

ALE
-2ns.min

th(WR-DB)(1)

td(DB-WR)=(tcyc-20)ns.min
th(WR-DB)=(tcyc/2-10)ns.min
th(WR-AD)=(tcyc/2-10)ns.min
th(WR-CS)=(tcyc/2-10)ns.min
tw(WR)=(tcyc/2-15)ns.min

Vcc=3.3V

th(BCLK-RD)

th(RD-DB)

th(RD-AD)

th(RD-CS)

th(BCLK-WR)

th(BCLK-ALE)

th(BCLK-AD)

th(BCLK-CS)

th(WR-CS)(1)

th(WR-AD)(1)

tac2(RD-DB)(2)

18ns.max(1)

Read Timing

Write Timing

NOTES:
    1. Varies with operation frequency.

 Measurement Conditions:
• VCC=3.0 to 3.6V
• Input high and low voltage: VIH=1.5V, VIL=0.5V
• Output high and low voltage: VOH=1.5V, VOL=1.5V

Memory Expansion Mode and Microprocessor Mode (with no wait state)

NOTES:
1. Values guaranteed only when the microcomputer is used independently.

         A maximum of 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).
2. Varies with operation frequency:

tac2(RD-DB)=(tcyc/2-35)ns.max
tac2(AD-DB)=(tcyc-35)ns.max

18ns.max

tw(WR)(1)

18ns.max



Page 79 19fo6002,13.naJ14.1.veR
1410-3100B30JER

)T38/C23M,38/C23M(puorG38/C23M

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

Vcc=3.3V

NMI input

2 clock cycles + 300ns 
or more

2 clock cycles + 300ns 
or more ("L" width)

Figure 5.16  VCC=3.3V Timing Diagram (7)
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5.2  Electrical Characteristics (M32C/83T)

Table 5.45  Absolute Maximum Ratings

lobmyS retemaraP noitidnoC eulaV tinU

V CC egatloVylppuS V CC VA= CC 0.6ot3.0- V

VA CC egatloVylppuSgolanA V CC VA= CC 0.6ot3.0- V

VI egatloVtupnI VNC,TESER SS 0P,ETYB, 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 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 )1( V, FER X, NI

Vot3.0- CC 3.0+ V

7P 0 7P, 1 0.6ot3.0- V

VO egatloVtuptuO 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 )1( X, TUO

Vot3.0- CC 3.0+ V

dP noitapissiDrewoP C°52=rpoT 004 Wm

rpoT erutarepmeTtneibmAgnitarepO noisrevT ot04- 58 C°

gtsT erutarepmeTegarotS 051ot56- C°

:SETON
.egakcapnip-441ehtnidedivorpera51Pot11P.1
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Table 5.46  Recommended Operating Conditions

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

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

V CC egatloVylppuS 2.4 0.5 5.5 V

VA CC egatloVylppuSgolanA V CC V

V SS egatloVylppuS 0 V

VA SS egatloVylppuSgolanA 0 V

V HI )"H"(hgiHtupnI
egatloV

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- 7 )3( 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( X, NI ,

VNC,TESER SS ETYB,

V8.0 CC V CC V

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

V LI )"L"(woLtupnI
egatloV

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- 7 )3( 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( X, NI ,

VNC,TESER SS ETYB,

0 V2.0 CC V

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

X(f NI ) tupnIkcolCniaM
ycneuqerF

V CC V5.5ot2.4= 0 23 zHM

X(f NIC ) ycneuqerFnoitallicsOkcolCbuS 867.23 05 zHk

:SETON

.sm001sitnerructuptuoegarevanehwseulavlacipyT.1

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

IlatoT )kaep(HO 8P,2P,1P,0Prof 6 8P, 7 .sselroAm08-ebtsum51Pdna41P,11P,01P,9P,

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

IlatoT )kaep(HO 7P,6P,5P,4P,3Prof 2 7Pot 7 8P, 0 8Pot 4 .sselroAm08-ebtsum31Pdna21P,

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

8PnehwylppatonseodtI 7 Xsadesusi NIC .

.ylnoegakcapnip-441ehtnidedivorpera51Pot11P.4



       REVISION HISTORY M32C/83 GROUP (M32C/83, M32C/83T)  Datasheet

Rev. Date Description

Page Summary

1.10 2003-9

1.20 2003-12

1.30 2004-06

1.41 2006-01

- New Document

Maximum operating frequency changed from 30 MHz to 32 MHz.

Overview, Electrical Characteristics

Table 1.1 M32C/83 Group Performance (144-Pin Package)

Table 1.2 M32C/83 Group Performance (100-Pin Package)

Table 5.2 Recommended Operating Conditions

Table 5.3 Electrical Characteristics

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

All Pages M32C/83T version  added; Package code changed: 144P6Q-A to PLQP0144KA-

A, 100P6Q-A to PLQP0100KB-A, 100P6S-A to PRQP0100JB-A

All Pages Word standardized: Clock Generation Circuit , On-chip Oscillator, A/D Converter,

D/A Converter, XY Conversion, Low -power consumption

Overview

1 • 1.1 Applications  Automobile added

2, 3 • Tables 1.1 and 1.2 M32C/83 Group (M32C/83, M32C/83T) Performance

5 • Table 1.3 M32C/83 Group (1) (M32C/83)  Information updated

• Table 1.3 M32C/83 Group (2) (M32C/83T)  M32C/83T product information

added

• Figure 1.2 Product Numbering System  Classification modified

• Table 1.4 Pin Characteristics for 144-Pin Package  Note 1 added

• Table 1.5 Pin Characteristics for 100-Pin Package  Note 1 added

• Table 1.6 Pin Description  modified, notes added

Memory

21 • Figure 3.1 Memory Map  modified; Note 2 modified, notes 3 and 4 added

Special Function Registers (SFR)

22 to 23 • Note 2 added

Reset

45 • Figure 5.2 Reset Sequence  Note 2 added

Electrical Characteristics

46 • Table 5.3 Electrical Characteristics  Minimum standard values for VOH

revised, values for ICC when f(XIN)=32 MHz, square wave, no division revised,

one condition of “f(XIN)=32 MHz, square wave, no division” deleted

54 • Table 5.23 Memory Expansion Mode and Microprocessor Mode  Symbols

for Row Address Output Delay Time and for Row Address Output Hold Time

(BCLK standard) modified

62
_______

• Figure 5.8 VCC=5 V Timing Diagram (7)  Timing for NMI input added

64 • Table 5.24 Electrical Characteristics  Minimum standard value for VOH

revised


