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1RENESAS
M32C/83 Group (M32C/83, M32C/83T) REI0380013-0141

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

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)®)31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 to 5.5 V)i¥)
50 ns (f(BCLK)=20 MHz, Vcc=3.0t0 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 1/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 1/0, Clock asynchronous se-
rial 1/0, HDLC data processing, Clock synchronous variable length serial 1/0,
IEBus(), 8-bit or 16-bit Clock synchronous serial 1/0)

Serial 110 5 Channels
Clock synchronous serial I/0, Clock asynchronous serial 1/0, IEBus(), 12C bus(@)
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 I 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 4.2t0 5.5V (f(BCLK)=32 MHz) 4.2t0 5.5V (f(BCLK)=32 MHz)
Charact- 3.0to 5.5 V (f(BCLK)=20 MHz, through VDC)
eristics 3.0t0 3.6 V (f(BCLK)=20 MHz,
not through VDC)
Power Consumption 41 mA (Vcc=5V, f(BCLK)=32 MHz) 41 mA (Vcc=5V, f(BCLK)=32 MHz)
38 mA (Vcc=5V, f(BCLK)=30 MHz) 38 mA (Vcc=5V, VI(BCLK)=30 MHz)
26 mA (Vcc=3.3 V, f(BCLK)=20 MHz) 470 pA (Vce=5V, f(XcIN)=32 kHz,
470 pA (Vce=5V, f(XCIN)=32 kHz, in wait mode)
in wait mode) 0.4 pA (Vce=5V, stop mode)

340 pA (Vce=3.3V, f(XcIN)=32 kHz,
through VDC, in wait mode)

5.0 pA (Vce=3.3 V, f(XcIN)=32 kHz,
not through VDC, in wait mode)

0.4 pA (Vce=5V, stop mode)

0.4 pA (Vcc=3.3 V, stop mode)

Flash Program/Erase Supply Voltage 3.3+x03Vor50+05V 5005V

Memory |Program and Erase Endurance 100 times

Operating Ambient Temperature —20 to 85°C, —40 to 85°C (optional) |—4O to 85°C (T version)
Package 144-pin plastic molded LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.

2. 12C 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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M32C/83 Group (M32C/83, M32C/83T)

Table 1.4 Pin Characteristics for 144-Pin Package (Continued)

Eig CoFr;itrt;oI Port Int%rir#pt Timer Pin | UART/CAN Pin Intelligent I/O Pin AT;‘LOQ Bus Control Pin()
49 P136 OUTC21/ISCLK2
50 P13s OUTC22/ISRxD2/IEIN
51 P134 OUTC20/ISTxD2/IEouT
52 P57 RDY
53 P56 ALE/RAS
54 P55 HOLD
55 P54 HLDAJ/ALE
56 P133 OUTC23
57 [ Vss
58 P132 OUTC2s
59 [ Vcc
60 P131 OUTC2s
61 P130 OUTC24
62 P53 CLKouT/BCLK/ALE
63 P52 RD/DW
64 P51 WRH/BHE/CASH
65 P50 WRL/WR/CASL
66 P127 OUTC37
67 P126 OUTC3s6
68 P12s OUTC3s
69 P47 CS0/Az3
70 P46 CS1/A22
71 P4s CS2/A21
72 P44 CS3/A20(MA12)
73 P43 A19(MA11)
74 | Vcc
75 P42 A1g(MA10)
76 [ Vss
77 P41 A17(MAg)
78 P40 A16(MASg)
79 P37 A15(MA7)(/D15s)
80 P36 A14(MA6)(/D14)
81 P3s A13(MA5)(/D13)
82 P34 A12(MA4)(/D12)
83 P33 A11(MA3)(/D11)
84 P32 A10(MA2)(/D10)
85 P31 A9(MA1)(/D9)
86 P124 OUTC34
87 P123 OUTC33
88 P122 OUTC32/ISRXxD3
89 P121 OUTC31/ISCLK3
90 P120 OUTC30/ISTXD3
91 [ Vcc
92 P3o As(MA0)(/Ds)
93 [ Vss
94 P27 AN27 A7(/D7)
95 P26 AN26 As(/Ds)
96 P25 AN2s As(/Ds)
NOTES:
1. Bus control pins in M32C/83T cannot be used.
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2. P97/ ADTRG / RxD4 / STxD4 / SCL4

3. P70 and P71 are ports for the N-channel open drain output.

1. P64/ CTS1/RTS1/SS1/0UTC21/ISCLK2

NOTES:
Figure 1.4 Pin Assignment for 100-Pin Package
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M32C/83 Group (M32C/83, M32C/83T)

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

Package
Pin N% C%r;:]rol Port Im,ejri:]um Timer Pin | UART/CAN Pin Intelligent 1/0 Pin An;\ilr?g Bus Control Pin®
FP | GP
51| 49 P43 A19(MA11)
52| 50 P42 A1g(MA10)
53| 51 P41 A17(MA9)
54 | 52 P40 A16(MAs)
55| 583 P37 A15(MA7)(/D15s)
56 | 54 P36 A14(MAs6)(/D14)
57| 55 P35 A13(MAs5)(/D13)
58 | 56 P34 A12(MA4)(/D12)
59| 57 P33 A11(MA3)(/D11)
60 | 58 P32 A10(MA2)(/D10)
61| 59 P31 A9(MAL)(/D9)
62| 60| Vcc
63| 61 P30 As(MAOo)(/Ds)
64| 62| Vss
65| 63 P27 AN27 A7(/D7)
66 | 64 P26 AN26 As(/Ds)
67 | 65 P25 AN25 As(/Ds)
68 | 66 P24 AN24 A4(/D4)
69 | 67 P23 AN23 A3(/D3)
70 | 68 P22 AN22 A2(/D2)
71| 69 P21 AN21 A1(/D1)
72| 70 P20 AN20 Ao(/Do)
73| 71 P17 |INT5 Dis
74| 72 Pls |INT4 D14
75| 73 P15 |INT3 D13
76| 74 P14 D12
771 75 P13 D11
78| 76 P12 D1o
79| 77 P11 D9
80| 78 Plo Ds
81| 79 P07 ANO7 D7
82| 80 POs ANOs Ds
83| 81 P05 ANOs Ds
84| 82 P04 ANO4 D4
85| 83 P03 ANO3 D3
86| 84 P02 ANO2 D2
87| 85 P01 ANO1 D1
88| 86 POo ANOo Do
89| 87 P107 | Kis AN7
90 | 88 P10s | Ki2 ANs
91| 89 P10s | KIL AN5
92| 90 P104 | Kio AN4
93] 91 P103 AN3
94| 92 P102 AN2
95| 93 P101 AN1
96 | 94 | Avss
971 95 P100 ANo
98 | 96 | VREF
99 | 97 | Avcc
100 | 98 P97 RxD4/SCL4/STxD4 ‘ADTRG
NOTES:
1. Bus control pins in M32C/83T cannot be used.
Rev. 1.41 Jan.31,2006 Page 13 of 91 RENESAS
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M32C/83 Group (M32C/83, M32C/83T)

2.2

2.3

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 | flag enables a maskable interrupt.
An interrupt is disabled when the | flag is set to "0" and enabled when the | flag is set to "1". The | 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.

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)

DMAC-Associated Registers

Registers associated with DMAC are as follows. Refer to 12. DMAC for details.
- DMA mode register (DMDO, DMD1)

- DMA transfer count register (DCTO, DCT1)

- DMA transfer count reload register (DRCO, DRC1)

- DMA memory address register (DMAO, DMA1)

- DMA SFR address register (DSAO, DSA1)

- DMA memory address reload register (DRAO, DRA1)

Rev. 1.41 Jan.31, 2006 Page 20 of 91 RENESAS
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M32C/83 Group (M32C/83, M32C/83T)

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 1/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 FFFEQ016 to FFFFDBA16. 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.

00000016
SFR
00040016
Internal RAM
007FFF16
Reserved Space FFFEOO16
00800016 ! Special Page
Vector Table
! FFFFDC16 |- -zcmmaamaao o
External Space(l) ! - Undefined Instruction
/’ - Overflow E
' - BRK Instruction
! - Address Match 7
F0000016 | Reserved Space(?) g E
- i 4)]
F8000016 S Watchdog Timert ):
3 - — -
Internal ROM®) g NIV E
FFFFFF16 - FFFFFF16E Reset g
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.

Figure 3.1 Memory Map
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M32C/83 Group (M32C/83, M32C/83T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
000016
000116
000216
000316

1000 00002 (CNVss pin ="L")
0000 00112 (CNVss pin ="H")
000516 | Processor Mode Register 1 PM1 0X00 00002
000616 | System Clock Control Register O CMO 0000 X0002
000716 | System Clock Control Register 1 CM1 0010 00002
000816 | Wait Control Register() WCR 1111 11112
000916 | Address Match Interrupt Enable Register AIER XXXX 00002
000A16 | Protect Register PRCR XXXX 00002
XXXX 10002 (BYTE pin ="L")
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 RMADO 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 VDCO 0016
001Cz1s
001D16 | Address Match Interrupt Register 3 RMAD3 00 00 0016
001E16
001F16
002016
002116
002216
002316
002416
002516
002616
002716
002816
002916
002A16
002B16
002C1s6
002D16
002E16
002F16
X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:

1. The PM00 and PMO1 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.

000416 | Processor Mode Register 0(1) PMO

000B16 | External Data Bus Width Control Register(2) DS
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M32C/83 Group (M32C/83, M32C/83T)

Table 5.3 Electrical Characteristics (Vcc=4.2 to 5.5V, Vss=0V

at Topr=—20 to 85°C, f(XIN)=32MHz unless otherwise specified)

Vce=5V

Symbol

Parameter

Condition

Standard

Unit

Min

Typ

Max

VoH

Output High ("H")
Voltage

PO00-P0O7, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P86, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P157Y

loH=-5mA

Vce - 2.0

P00-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P86, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s, P150-P157Y

lo=-200pA

Vcc - 0.3

Xour

lon=-1mA

3.0

Xoout

No load applied

3.3

<

Output Low ("L")
Voltage

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P1579

lo.=5mA

2.0

P00-P0O7, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P157Y

l0.=200pA

0.45

Xout

lo.=1mA

2.0

Xoour

No load applied

V1+VT-

Hysteresis

HOLD, RDY, TAON-TA4IN, TBOINTB5IN, INTO-

INT5, ADTRG, CTS0-CTS4, CLKO-CLK4,
TAOouT-TA4our, NMI, KIO-KI3, RXD0O-RxD4,
SCLO-SCL4, SDAO-SDA4

0.2

1.0

RESET

0.2

1.8

liH

Input High ("H")
Current

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P1579, Xin, RESET, CNVss,
BYTE

VI=5V

5.0

HA

IiL

Input Low (L")
Current

P00-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P157Y, Xin, RESET, CNVss,
BYTE

V=0V

HA

RpPuLLUP

Pull-up Resistance

PO00-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P157Y

Vi=0V

30

50

167

kQ

Rfxin

Feedback Resistance

XIN

15

MQ

Rfxcn

Feedback Resistance

XcN

10

MQ

VRAM

RAM Standby Voltage

Through VDC

2.5

Power Supply
Current

Measurement conditions:

In single-chip mode, output no division

f(XiN)=32 MHz, square wave,

40

54

mA

pins are left open and other

pins are connected to Vss. Topr=25° C

f(Xan)=32 kHz, with a wait state,

470

HA

Topr=25° C when the clock
stops

0.4

20

HA

NOTES:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/83 Group (M32C/83, M32C/83T)

Vce=5V
Switching Characteristics
(Vcc =4.2t0 5.5V, Vss = 0V at Topr = -20to 85°C 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)

Symbol Parameter Mecaf#éﬁi'gﬁm Standard Unit
Min Max
tdeakap) | Address Output Delay Time 18 ns
theok-ap) | Address Output Hold Time (BCLK standard) -3 ns
th(ro-AD) Address Output Hold Time (RD standard) (Note 1) ns
thwr-AD) Address Output Hold Time (WR standard) (Note 1) ns
tdeakcs) | Chip-select Signal Output Delay Time 18 ns
theakcs) | Chip-select Signal Output Hold Time (BCLK standard) -3 ns
thro-cs) Chip-select Signal Output Hold Time (RD standard) (Note 1) ns
thwwrcs) Chip-select Signal Output Hold Time (WR standard) See Figure 5.1 | (Note 1) ns
tdeakro)  |RD Signal Output Delay Time 18 ns
th@eakap) |RD Signal Output Hold Time -5 ns
tdeakwr) | WR Signal Output Delay Time 18 ns
theokwr) | WR Signal Output Hold Time -3 ns
tdoBwWR) Data Output Delay Time (WR standard) (Note 1) ns
thwrDB) Data Output Hold Time (WR standard) (Note 1) ns
tdeokAE) | ALE Signal Output Delay Time (BCLK standard) 18 ns
theokaE) | ALE Signal Output Hold Time (BCLK standard) -2 ns
tdpoALp) ALE Signal Output Delay Time (address standard) (Note 1) ns
th(aLE-AD) ALE Signal Output Hold Time (address standard) (Note 1) ns
tdzroap) | Address Output High-Impedance Time 8 ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
th(RD - AD) = 10 -10 [ns]
f(BCLK) X 2
th(WR - AD) = A -10 [ng]
f(BCLK) X 2
th(RD - CS) = A —-10 [ng]
f(BCLK) X 2
th(WR - Cs) = L -10 [ns]
f(BCLK) X 2
10°X m _ _ . .
WdOB-WR)= —————~ —25 [ns] (m=3 with 2 wait states and m=5 with 3 wait states)
f(BCLK) X 2
10°
th(WR — DB) = —f(BCLK) X2 " 10 [ng]
td(AD - ALE) = 107 -20 [ns]
f(BCLK) X 2
10 °
th(ALE — AD) = W —-10 [ns]
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M32C/83 Group (M32C/83, M32C/83T)

PO O
P1

P2 30pF
P3

=)

P5
P6

P7

P8
P9

P10
P11
P12
P13 Note 1
P14
P15

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

Figure 5.1 PO to P15 Measurement Circuit
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M32C/83 Group (M32C/83, M32C/83T)

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

BCLK /
td(BCLK-ALE)  !th(BCLK-ALE) | 5 f E ; E
18.ns.max » < -2ns.min | : ; E E :
ALE e , E : ; : : :
| td(BCLK-CS) I, th(BCLK-CS) : ; ; :
:4_’2 18ns.max(® :d—bi -3ns.min ! : ! ! !
cst FX ; b E P\ | L/ E
N teyc | tp ¢ (N(RD-CS) : : :
— " » i Onsmin: ' : : :
td(BCLK-AD) | 'th(BCLK-AD) ' E : : :
e 18ns.max®) ey -3ns.min | : :
ADI — : s s . s s :
BHE : X ; : X : ; X : : X :
! | td(BCLK-RD) 1)} ¢ th(RD-AD) E E E ;
! 1 18ns.maxiep ' Ons.min | : : : '
RD T T\ s | s s |
tacl(RD-DB)® | | 1 th(BCLK-RD) : : : '
L g : 2"".: » * 5ps.min i ' ' :
: tac1(AD-DB)®@ b : : : : :
s GENED S S S S S
: tSU(DB-BCLK) '« p! > th(RD-DB) E : 5 E
! 26ns.min(@) N ons.min | ! : : :
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

Write Timing (written in 2 cycles with no wait state)

BCLK

1 18ns.max ! 4 ' | h \ :
td(BCLK-ALE) _,! i th(BCLK-ALE) : | | f :
- ' -2ns.min | : : " : :
ALE i 2 : : b P\ : ;
! td(BCLK-CS) ; : ! th(BCLK-CS) ! 5
¥ 18ns.max: ' E < -3ns.min | ; E
ow T 2 s IV A s s
L teyc: K Pl th(WR-CS)® ! ; ;
! .td(BCLK-AD) ; P T th(BCLK-AD) ! E
. <« 18ns.maxi ' Lo “» _3ns.min ' :
ADi : : : — : : : :
BHE - X ; : L - : X i ; :
: : : ' 1 th(WR-AD)®) ! ' ' :
: i td(BCLK-WR) | WWR)® | ( )® : ; :
: : 18NS.MaXig—pg— 1 pi Vo ! ' :
WR,WRL, } T —\i Vo : n - '
WRE f : : \. i/ th(BCLK-WR) : ! :
: : ' y le-3nsmin i : : '
; ! 1 td(DB-WR)® i ith(WR-DB)® | ; : 5
TR — - ; i Y A A
NOTES:
3. Varies with operation frequency: Measurement Conditions:
td(DB-WR)=(tcyc-20)ns.min *Vcc=4.2 t0 5.5V
th(WR-DB)=(tcyc/2-10)ns.min « Input high and low voltage: VIiH=2.5V, VIL=0.8V
th(WwR-AD)=(tcyc/2-10)ns.min « Output high and low voltage: VoH=2.0V, VoL=0.8V

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

Figure 5.2 Vcc=5V Timing Diagram (1)
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M32C/83 Group (M32C/83, M32C/83T)

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

Read Timing .

ST A W A U A U S W A W
i tcyc X : : '
o ' 1 'td(BCLK-CAD
td(BCLK-RAD) th(BCLK—RAD)It—Ht(i(BC c(l) )
le»i18ns.max _-3ns.minses | oS M

t:h(BCLK—CAD) ;

! & -3ns.min

MAi X Row address : x Column address X X
o th(RAS-RAD)® ! } : i ; P tRP® R
! A i : i e : i -
RAS | \ P f 5 f ) : 5 L
: ; ' : - : e th(BCLK-RAS) ! oo
| | LJIBCLCRAS)  td(BCLK-CAS) | > e IBCLCRAS) |
CASL E : 518ns.ma:1x E id—h 18ns.m:ax(1) i i : E i i
CASH ! P P i : i l ! i i
| Do P : : ; 5 '« th(BCLK-CAS) | ;
! b b : ; : t 1 -3ns.min 5 ;
bW | A I R ’ ! g | i |
i b P : tac4(CAS-DB)? ; l :
i b Lo f tac4(CAD-DB)?: | i i 5 ;

i P : tac4(RAS-DB)? R i ;
S R N i R
: i i 2 | tsu(DB-BCLK) «—»} «»ith(CAS-DB) | i

' ' ' ' " 26ns.min® ' ons.min
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)
taca(CAD-DB)=(tcyc x |-35)ns.max (I=1 with 1 wait state and =2 with 2 wait states)
th(RAS-RAD)=(tcyc/2-13)ns.min
trRP=(tcyc/2 x 3-20)ns.min

Measurement Conditions:

*Vcec=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

Figure 5.5 Vcc=5V Timing Diagram (4)
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M32C/83 Group (M32C/83, M32C/83T)

Vce=3.3V

Table 5.24 Electrical Characteristics (Vcc=3.0 to 3.6V, Vss=0V at Topr = -20 to 85°C,
f(XIN)=20MHz unless otherwise specified)
Symbol Parameter Condition Standard Unit
Min | Typ | Max
VoH Output High ("H") P0o-P07, P1lo-P17, P20-P27, P30-P37, P4o-P47, loH=-1mA Vce-0.6 \Y
Voltage P50-P57, P60-P67, P72-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P157(1
Xout loH=-0.1mA 2.7 \%
Xcout No load applied 3.3 \
VoL Output Low ("L") P0o-P07, P1lo-P17, P20-P27, P30-P37, P4o-P47, lo,=1mA 0.5 \Y
Voltage P50-P57, P60-P67, P70-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s6, P150-P157(1
Xout lo,=0.1mA 05| V
Xcout No load applied 0 \
VT+VT  |Hysteresis HOLD, RDY, TAOIN-TA4iN, TBOIN-TB5iN, INTO- 0.2 1.0 | V
INT5, ADTrG, CTSO-CTS4, CLKO-CLK4, TAOouT-
TA4out, NMI, KIO-KI3, RXxDO-RxD4, SCLO-SCL4,
SDAO-SDA4
RESET 0.2 1.8 \Y%
I+ Input High ("H") PQo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, V=3V 4.0 | A
Current P50-P57, P60-P67, P70-P77, P80-P87, P9o-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s6, P150-P157(1, Xin, RESET, CNVss,
BYTE
IiL Input Low ("L") P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, Vi=0V -4.0 | HA
Current P50-P57, P60-P67, P70-P77, P80-P87, P9o-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P157(W), Xin, RESET, CNVss,
BYTE
RpuLLup  |Pull-up Resistance PQo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, Vi=0V 66 120 | 500 | kQ
P50-P57, P60-P67, P72-P77, P80o-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s6, P150-P157(1
RfxiN Feedback Resistance |XiN 3.0 MQ
Rfxcin Feedback Resistance |Xcin 20.0 MQ
VRAM RAM Standby Through VDC 25 \%
Voltage Not through VDC 2.0 Vv
Icc Power Supply Measurement condition: f(XiN)=20 MHz, square wave, 26 | 38 | mA
Current In single-chip mode, output no division
pins are left open and other s o =35 k17 “with a wait state, 5.0 A
pins are connected to Vss. not through VDC, Topr=25° C
f(Xcin)=32 kHz, with a wait state, 340 HA
through VDC, Topr=25° C
Topr=25° C when the clock stops 0.4 | 20 | BA
NOTES:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/83 Group (M32C/83, M32C/83T)

Switching Characteristics
(Vcc =3.0to 3.6V, Vss = 0V at Topr =20 to 85°C 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)

Symbol Parameter M((e:a:)s#éﬁirggnt Standard Unit
Min Max

td@cLk-rAD) |[Row Address Output Delay Time 18 ns
thecLk-raD) |Row Address Output Hold Time (BCLK standard) 0 ns
td@cLk-cap) | Column Address Output Delay Time 18 ns
thecLk-cap) | Column Address Output Hold Time (BCLK standard) 0 ns
th(ras-raD) |Row Address Output Hold Time after RAS Output (Note 1) ns
td@ecLk-ras) |[RAS Output Delay Time (BCLK standard) 18 ns
thecLk-ras) |[RAS Output Hold Time (BCLK standard) See Figure 5.1 0 ns
trP RAS High ("H") Hold Time (Note 1) ns
td@ecLk-cas) | CAS Output Delay Time (BCLK standard) 18 ns
thecik-cas) | CAS Output Hold Time (BCLK standard) 0 ns
td@cLk-bw) |DW Output Delay Time (BCLK standard) 18 ns
thecik-bw) |DW Output Hold Time (BCLK standard) -3 ns
tsups-cas) |CAS Output Setup Time after DB output (Note 1) ns
thecwk-be) |DB Signal Output Hold Time (BCLK standard) -7 ns
tsu(cas-ras) | CAS Output Setup Time before RAS Output (refresh) (Note 1) ns
NOTES:

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

10°
th(RAS - RAD) = W —-13 [ns]
10°Xx 3
tRP = 7f(BCLK) <2 " 20 [ns]
tsu(DB - CAS) = Lg -20 [ns]
f(BCLK)
10°
tsu(CAS — RAS) = 7f(scu<) X2 " 13 [ns]

Vce=3.3V
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M32C/83 Group (M32C/83, M32C/83T)

Read Timing

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

A maximum of 35ns is guaranteed fo
2. Varies with operation frequency:

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

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

Write Timing

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

I td(BCLK-AD)+tsu(DB-BCLK).

BCLK

td(BCLK-ALE) ! 5 ! :

18ns.max | th(BCLK- ALE) : : : : !

g < _2ns.min ! ' : : : :

ALE ' 0y : : :

i 1 td(BCLK-CS) . th(BCLK-CS) 1 g

: 18ns.max® > Onsmin ; :

csi b\ ; j E :

: toyc ,,: <_th(RD CS) ; : : :

D ! Ons.min: !

td(BCLK AD) ! i : :

‘«—> 18ns.max H.Bg,l{sl(nﬁ,?) : : : ' !

ADi \y . - 0

I S—— ;

!} td(BCLK-RD), b ! ¢ th(RD- AD) ‘ , ; ;

, 18ns. max:‘—’. i1 Ons.min ' : . '

RD . , Y i - . | 5

taCZ(RD DB)(Z) en! 1 th(BCLK-RD) . ; : ;

— _" !‘_ I—3ns.min ' ! ' :

tac2(AD DB)(Z) . A ; ' ; 5 '

Hi-Z ' ' ! : ;
e I S S S i

tsu(DB- BCLK) <_> > th(RD- DB) : ! ' :

: 30ns.min® ' ons.min’! 1 ' ' '

NOTES:

1. Varies with operation frequency.
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=3.0to 3.6V
* Input high and low voltage: ViH=1.5V, ViL=0.5V
« Output high and low voltage: VoH=1.5V, VoL=1.5V

BCLK , )
Htd(BCLK-ALE) | ' ; ! ; : -
18ns.max  —p! e th(BCLK-ALE) ' :
- N 2ns.min | : ' X : |
ALE i ' ! ; / A : ;
| td(BCLK-CS) 5 i th(BCLK-CS) 5 5
> 18ns.max! : I > Ons.min | : I
& N : . N ; g
e tCYCI . L thwR-cS)® | ! : ;
' ' ! N—;—b H !
! td(BCLK- AD) ; o |__'th(BCLK-AD) ! ;
. *> 18ns. max; ' v "" Ons.min ! . '
ADi_ : T T :: ! : " :
BHE 4 ; ; - L ; : :
: | td(BCLK-WR) tw(WR)<1>  th(WR-AD)® i 5 5
- ; ' 18ns. maxu—>'<—‘>: s ! '
WR.WRL, — ! T\ v f : : :
WRH ; 5 . L/ th(BCLK-WR) 5 : 5
i ' , : —» <« Ons.min | ' !
| L tpewR® || thWRDB)® | | ! |

DBi B Lo B I R s

NOTES: Measurement Conditions:

Figure 5.10 Vcc=3.3V Timing Diagram (1)
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M32C/83 Group (M32C/83, M32C/83T)

Vce=3.3V
tc(TA) N
tw(TAH)
TAIIN input \
_ tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT input S —\—
tw(UPL) N
TAIOUT input

(Counter increment/

X

decrement input)

In event counter mode

TAIIN input
(When counting on falling edge) _th(Tn-UP) < S\ tsu(UP-TIN)
TAIIN input
(When counting on rising edge) e
tc(TB)
tw(TBH)
TBIIN input
tw(TBL)
tc(AD) N
tw(ADL)
ADTRG input J
le tc(CK) -
tw(CKH)
CLKi
tw(CKL) N thic-0
TXDi >< ><
td(c—Q) tsu(b-C) < > th(C-D)
RxDi /{ *
tw(INL)
INTI input % /
tw(INH) N
NMI input ]L ya

2 clock cycles + 300ns 2 clock cycles + 300ns

or more ("L" width) or more
Figure 5.16 Vcc=3.3V Timing Diagram (7)
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M32C/83 Group (M32C/83, M32C/83T)

5.2 Electrical Characteristics (M32C/83T)

Table 5.45 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vec Supply Voltage Vec=AVcc -0.3t0 6.0 \%
AVcc Analog Supply Voltage Voc=AVce -0.3t0 6.0 \%
Vi Input Voltage |RESET, CNVss, BYTE, P0o-P07, P1o-P17, P20-P27, -0.3 to Vec+0.3 Y

P30-P37, P40-P47, P50-P57, P6o-P67, P72-P77, P8o-

P87, P90-P97, P100-P107, P110-P114, P120-P127,

P130-P137, P140-P14s, P150-P1579, Vrer, XiN

P70, P71 -0.3t06.0 \Y
Vo Output Voltage |P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50 -0.3 to Vec+0.3 \Y

P57, P60-P67, P72-P77, P80-P84, P8e, P87, P90-P97,

P100-P107, P110-P114, P120-P127, P130-P137, P140-

P14, P150-P1579, Xour
Pd Power Dissipation Topr=25° C 400 mw
Topr Operating Ambient Temperature T version -40 to 85 °C
Tstg Storage Temperature -65 to 150 °C
NOTES:

1. P11 to P15 are provided in the 144-pin package.
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M32C/83 Group (M32C/83, M32C/83T)

Table 5.46 Recommended Operating Conditions
(Vcc=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version) unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vo Supply Voltage 4.2 5.0 55 \%
AVce Analog Supply Voltage Vee \%
Vss Supply Voltage \%
AVss Analog Supply Voltage 0 \%
VIH Input High ("H")  |P00-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- | 0.8Vcc Vcc \Y
Voltage P67, P72-P77, P80-P87®), P90o-P97, P100-P107, P110-P114,
P120-P127, P130-P137, P140-P14s, P150-P1574, X,
RESET, CNVss, BYTE
P70, P71 0.8Vcec 6.0
ViL Input Low ("L") P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 0 0.2Vce \Y
Voltage P67, P70-P77, P80-P873, P90-P97, P100-P107, P110-P114,
P120-P127, P130-P137, P140-P14s, P150-P1574, XN,
RESET, CNVss, BYTE
|oH(peak) Peak Output P0o-P0O7, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -10.0 mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P146, P150-P1574
|oH(@avg) Average Output |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -5.0 mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P11s, P120-P127, P130-P137, P140-P14s, P150-P1579
loL(peak) Peak Output Low [P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P60 10.0 mA
("L") Current® P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
P114, P120-P127, P130-P137, P140-P146, P150-P1574
loLavg) Average Output |POc-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157%
f(XIN) Main Clock Input [Vcc=4.2 to 5.5V 0 32 MHz
Frequency
f(XaN) Sub Clock Oscillation Frequency 32.768 50 kHz
NOTES:

1. Typical values when average output current is 100ms.
2. Total loLpesk) for PO, P1, P2, P86, P87, P9, P10, P11, P14 and P15 must be 80mA or less.
Total loHpeak) for PO, P1, P2, P8s, P87, P9, P10, P11, P14 and P15 must be -80mA or less.

Total loupeak) for P3, P4, P5, P6, P7, P8oto P84, P12 and P13 must be 80mA or less.

Total loHpeak) for P3, P4, P5, P6, P72to P77, P8oto P84, P12 and P13 must be -80mA or less.
3. VHand Vi reference for P87 applies when P87 is used as a programmable input port.
It does not apply when P87 is used as Xcn.
4. P11 to P15 are provided in the 144-pin package only.
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Rev.

Date

Description

Page

Summary

1.10

2003-9

New Document

1.20

2003-12

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

1.30

2004-06

All pages

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

1.41

2006-01

All Pages

All Pages

M32C/83T version added; Package code changed: 144P6Q-A to PLQP0144KA-
A, 100P6Q-A to PLQP0100KB-A, 100P6S-A to PRQP0100JB-A

Word standardized: Clock Generation Circuit , On-chip Oscillator, A/D Converter,
D/A Converter, XY Conversion, Low -power consumption

2,3

Overview

* 1.1 Applications Automobile added

e Tables 1.1 and 1.2 M32C/83 Group (M32C/83, M32C/83T) Performance

» Table 1.3 M32C/83 Group (1) (M32C/83) Information updated

e 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

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

» Table 1.6 Pin Description modified, notes added

21

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

221023

Special Function Registers (SFR)
* Note 2 added

45

Reset
* Figure 5.2 Reset Sequence Note 2 added

46

54

62
64

Electrical Characteristics

» 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

» 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

* Figure 5.8 Vcc=5 V Timing Diagram (7) Timing for NMI input added

» Table 5.24 Electrical Characteristics Minimum standard value for VoH
revised




