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SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER Rev.0.20
1 Jul., 2003

1. Overview

The M32C/81 is single-chip microcomputer that utilizes high-performance silicon gate CMOS technology
with the M32C/80 series CPU core. The M32C/81 group is available in the 144-pin and 100-pin plastic
molded QFP/LQFP package.

With 16-Mbyte address space, this microcomputer combines advanced instructions manipulation capabili-
ties to process complex instructions by less bytes and execute instructions at higher speed.

It incorporates a multiplier and DMAC adequate to office automation, communication devices and industrial
equipments and other high-speed processing applications.

1.1 Applications
Audio, cameras, office equipment, communications equipment, portable equipment, etc.
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M32C/81 Group 1. Overview

1.2 Difference between the M32C/81 Group and the M32C/83 Group
The M32/C81 group microcomputer has less peripheral functions than the M32C/83 group
miccrocomputer. The intelligent I/O group 3 and the A-D1 converter are not provided in the M32C/81
group. Consequently, interrupts caused the intelligent 1/O group 3 interrrupt request, a DMAC operation

with the intelligent 1/O group 3 and a DMACII operation with the intelligent 1/O group 3 are not available in
the M32C/81 group.
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1.3 Performance Outline
Tables 1.1 and 1.2 list performance outline of the M32C/81 group.

Table 1.1 M32C/81 Group Performance (144-Pin Package)

Iltem Performance
CPU Basic instructions 108 instructions
Shortest instruction execution time 31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 V to 5.5 V)
50ns (f(BCLK)=20MHz, Vcc=3.0 V to 5.5 V)
Operation mode Single-chip, memory expansion and microprocessor modes
Memory space 16 Mbytes
Memory capacity See Table 1.3.
Peripheral| 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 generation function: 16 bits x 20 channels
Communication function (Clock synchronous serial 1/0, Clock
asynchronous serial I/0, HDLC data processing, Clock synchro-
nous variable length serial 1/0, IE bus(®))
Serial /0 5 channels
Clock synchronous, Clock asynchronous, IEBus() (option),
12C bus(® (option)
CAN module 1 channel
Supporting CAN 2.0B specification
A-D converter 10-bit A-D converter: 1 circuit
Input : 34 channels
D-A converter 8-bit D-A converter: 2 circuits
DMAC 4 channels
DMAC I Can be activated by all relocatable vector interrupt factors
Immediate transfer, arithmetic transfer and chain transfer functions
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 generation circuit, sub clock generation circuit, ring
oscillator, PLL frequency synthesizer
The above circuits include an internal feedback resistor and
external ceramic resonator/crystal oscillator.
Main clock oscillator stop detect function
Electric | Supply voltage 4.2V 1o 5.5V (f(BCLK)=32 MHz)
charact- 3.0 Vto 5.5V (f(BCLK)=20 MHz, through VDC)
eristics 3.0 Vto 3.6 V (f(BCLK)=20 MHz, not through VDC)
Power consumption 28 mA (Vce=5V, f(BCLK)=32 MHz)
17 mA (Vce=3.3 V, f(BCLK)=20 MHz)
470 pA (Vce=5V, f(XcIN)=32 kHz, in wait mode)
340 pA (Vce=3.3 V, 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, f(XcIN)=32 kHz, in stop mode)
0.4 pA (Vce=3.3 V, f(XcIN)=32 kHz, in stop mode)
Operating ambient temperature —20 to 85°C, —40 to 85°C (option)
Package 144-pin plastic mold QFP
NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.
2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.
All options are on request basis.
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Table 1.2 M32C/81 Group Performance (100-Pin Package)

Item

Performance

CPU Basic instructions

108 instructions

Shortest instruction execution time

31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 V10 5.5 V)
50ns (f(BCLK)=20MHz, Vcc=3.0 V to 5.5 V)

Operation mode

Single-chip, memory expansion and microprocessor modes

Memory space

16 Mbytes

Memory capacity

See Table 1.3.

Peripheral | Port

87 1/0 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 5 channels
Waveform generation function: 16 bits x 8 channels
Communication function (Clock synchronous serial 1/0, Clock
asynchronous serial 1/0, HDLC data processing, Clock synchro-
nous variable length serial I/O, IE bus()
Serial 110 5 channels
Clock synchronous, Clock asynchronous, IEBusd) (option),
12C bus(@ (option)
CAN module 1 channel

Supporting CAN 2.0B specification

A-D converter

10-bit A-D converter: 1 circuit
Input : 26 channels

D-A converter

8-bit D-A converter: 2 circuits

DMAC

4 channels

DMAC Il

Can be activated by all relocatable vector interrupt factors
Immediate transfer, arithmetic transfer and chain transfer functions

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 generation circuit, sub clock generation circuit, ring
oscillator, PLL frequency synthesizer

The above circuits include an internal feedback resistor and
external ceramic resonator/crystal oscillator.

Main clock oscillator stop detect function

Electric | Supply voltage
charact-
eristics

4.2V to 5.5V (f(XIN)=32 MHz)
3.0 Vto 5.5V (f(XiN)=20 MHz, through VDC)
3.0 Vto 3.6 V (f(XIN)=20 MHz, not through VDC)

Power consumption

28 mA (Vce=5V, f(BCLK)=32 MHz)

17 mA (Vcc=3.3 V, f(BCLK)=20 MHz)

470 pA (Vcec=5V, f(XcIN)=32 kHz, in wait mode)

340 pA (Vce=3.3 V, 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=5 'V, f(XcIN)=32 kHz, in stop mode)

0.4 pA (Vce=3.3 V, f(XcIN)=32 kHz, in stop mode)

Operating ambient temperature

—20 to 85°C
—40 to 85°C (option)

Package

100-pin plastic mold QFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.
2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

All options are on request basis.
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1.4 Block Diagram
Figure 1.1 shows a block diagram of the M32C/81 group.
The M32C/81 group microcomputer contains ROM and RAM as memory to store instructions and data,
CPU to execute calculations and peripheral functions as interrupt, timer, serial /0, D-A converter, DMAC,
CRC calculation circuit, A-D converter, DRAMC, intelligent I/O and 1/O ports.

A S AU LU LU S S

[ Portpo | | PortP1 | [ PortP2 | [ PortP3 | | PortPa | [ Portps | | Portpe | [ Portp7 |

Peripheral functions A-D converter Clock generation circuit
1 circuit XIN - Xout
Timer (16 bits) Standard 10 inputs XcIN - Xcout
Timer A5 channels Maximum 34 inputs Ring oscillator
Timer B 6 channels PLL frequency synthesizer
Th h trol circuit UART/Clock synchronous serial I/O
ree-phase control circui 5 channels | OVAG |
Watchdog timer (15 bits) X-Y converter
16 bits X 16 bits | DMACII |
D-A converter CRC arithmetic circuit (CCITT)
(8-bit X 2 circuit) 16ax12exEe1 | DRAMC |
Intelligent /O M32C/80 series CPU core
(3 groups) Memory
Time measurement 12 channelsz ROH [ RoL | | fAG |
Wave generation 20 channels - T
Communication function R1H | RlL. | | INTB | ROM
Clock synchronous serial I/O, UART, R2 | | ISP |
IEBus, HDLC data processing -
R3 ] | USP ] RAM
A0 | | PC |
CAN module Al r | | SVF |
FB | | SVP ]
SB | [ VCT ] Multiplier

[ PortPis | | PortPia || PortP13 | | PortP12 | [ PortPir | [ PortPio || PortPo |[P8s || Portps |

Y WY N WY WA S S W

oo %o ¥ Yo s ¥s ¥ | ¥
N— _

——
(Notel)

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

Figure 1.1 M32C/81 Group Block Diagram
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1.5 Product Information
Renesas plans to release the following products in the M32C/81 group:
(1) Support for the masked ROM version
(2) ROM/RAM capacity
(3) Package
100P6S-A : Plastic molded QFP
100P6Q-A : Plastic molded QFP
144P6Q-A : Plastic molded QFP

RAM size
Gyte)
( M308INMC-XXXGP]
(12K) ( M3081LMC-XXXGP
( M3081LMC-XXXFP |
( M30812MC-XXXGP
10K )1 ((M30810MC-XXXGP )
- ([ M30BIOMC-XXXFP )
________________________________1 ______ I_?OMsize
Figure 1.2 ROM/RAM Capacity
Table 1.3 M32C/81 Group As of January, 2003
Type number ROM capacity RAM capacity | Package type Remarks
M30810MC-XXXFP xx 100P6S-A
M30810MC-XXXGP *x 10 Kbytes 100P6Q-A
M30812MC-XXXGP  ** 128 Kbytes 144P6Q-A Masked ROM
M3081LMC-XXXFP o 100P6S-A
M3081LMC-XXXGP  ** 12 Kbytes 100P6Q-A
M3081INMC-XXXGP  ** 144P6Q-A
**: Under planning
M30 81 2 M C - (XXX) GP

Package type options:
FP = Package 100P6S-A
GP=Package 100P6Q-A, 144P6Q-A
ROM capacity:
C = 128K bytes

Memory type:
M = Masked ROM version

Shows RAM capacity, pin count, etc
(Value itself has no specific meaning)

M32C/81 Group

M16C Family

Figure 1.3 Product Numbering System
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1.6 Pin Assignments

Figures 1.4 to 1.6 show pin assignments (top view).

Ds/Plo

ANO7/ D7/ P07

ANOs / D6 / POs

ANOs / Ds / POs

ANO4 / D4/ PO4

P114

OUTC13/P113

BELIN/ISRXD1/ OUTC12/ INPC12 / P112
ISCLK1 / OUTC11 / INPC11/ P111
BE1ouT / ISTXD1 / OUTC1o0/ P110
ANO3/ D3/ P03

ANO2/ D2 / P02

ANO1/ D1/ POL

ANOo / Do / P00

INPCO7 / AN157 / P157

INPCO6 / AN156 / P156

OUTCOs / INPCOs / AN155 / P155
OUTCO4 / INPCO4 / AN154 / P154
INPCO3 / AN153 / P153

BEOIN / ISRXDO / INPC02 / AN152 / P152
ISCLKO / OUTCO1 / INPCO1 / AN151 / P151
Vss

BEOOUT / ISTXDO / OUTCO0 / INPCO0 / AN150 / P150
Vee

Kia/AN7/ P107

Kiz / AN6 / P106

Ki1/ANs / P10s

Kio/AN4/ P104

ANa/P103

AN2/ P102

AN1/P101

AVss

ANo / P100

VREF

Avce

STxD4 / SCL4 / RxD4 / ADTRG / P97
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[1]
[2]
[3]
[4]
[5]

CLK4 /ANEXO /P95 ==

SRxD4 / SDA4 / TxD4 /| ANEX1 / P96 i

SS4/RTS4/CTS4/TB4IN/ DAL/ P94 et

SS3/RTS3/CTS3/TB3IN/ DAO/ P93 et

ISTxD2 / IEoUT / OUTC20 / SRXD3 / SDA3/ TxD3/ TB2IN / P92 =

1. P64/ CTS1/RTS1/551/0UTC21/ISCLK2
2. P70/ TAOOUT / TxD2 / SDA2 / SRxD2 / OUTC20/ ISTxD2 / IEOUT
3. P70 and P71 are ports for the N-channel open drain output.

ISRXD2 / IEIN / STXD3 / SCL3/RxD3 / TB1IN/ P91 === [ 6 |

[7]

CLK3/TBOIN/ P90 et

M32C/81GROUP

[i]
[iZ]
(5]
[14]
7]
[ig]
=]
[Z5]
=]
(8]
[=]
(9]
[51]

—_

INT2/ P84 i

BYTE e
CANIN/INT1/ P83 agmpn

CNVSS e

VCONT / XCIN/ P87«

NMI / P85

OUTC15/P141 @
OUTC14/P140 w=—p
XCOUT / P86 wtpm

OUTC17/INPC17 / P143 <=
OUTC16/INPC16/ P142 agmein

CANOUT/INTO/ P82 wt=—p»
U/TA4IN/ P81 w=p=
BEOIN / ISRXDO / INPCO2 / U / TA40OUT / P80 et

CANIN / ISCLKO / OUTCO1 / INPCO1 / TA3IN / P77 =t

CANouT / BEOOUT / ISTXDO / OUTCO0 / INPCO0 / TA3OUT / P76 ttpr

=]
=]
[34]
B
[35]

BE1IN/ISRXD1/OUTC12/INPC12/ W / TA2IN/ P75 agmei

ISCLK1/OUTC11/INPC11/W / TA20UT / P74 e
BE1ouT/ISTxD1/OUTClo/SS2/RTS2/CTS2/V/TALN/ P73 a=—

O

CLK2/V /TALOUT/ P72 i

(Note 3) IEIN / ISRXD2 / OUTC22 / STxD2 / SCL2 / RxD2 / TAOIN / TB5IN / P71 et

5 305 3 3 o 3 2 2 3 2 3 o ) 2 S

PEEELEELILEEasestststattstsstetesy

P44/ CS3/A20 (MA12)
P45/ CS2 /A1

P45/ CS1 /A2

P47/ CS0/A23

P125

P126

P127

P50/ WRL / WR / CASL
P51/ WRH / BHE / CASH
P52/ RD /DW

P53 / CLKoUT / BCLK / ALE
P130/OUTC24
P131/0UTC25

Vee

P132/ OUTC26

Vss

P133/ OUTC23

P54/ HLDA/ALE

P55 / HOLD

P56 / ALE / RAS

P57/ RDY
P134/OUTC20/ ISTXD2 / IEOUT
P135/ OUTC22/ ISRXD2 / [EIN
P136/ OUTC21/ISCLK2
P137/0OUTC27

P60/ CTSO / RTSO / SSO
P61/ CLKO

P62/ RxDO / SCLO / STXDO
P63/ TXDO / SDAO / SRXDO
P64 (Note 1)

P65 / CLK1

Vss

P66 / RxD1/ SCL1/ STXD1
Vee

P67/ TxD1/ SDAL / SRXD1
P70 (Note 2, 3)

Figure 1.4 Pin Assignment for 144-Pin Package
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Table 1.4 Pin Characteristics for 144-Pin Package
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E'Q C‘;mro' Port Intg;upt Timer pin UART/CAN pin Intelligent 1/0 pin Analog pin| Bus control pin
1 P96 TxD4/SDA4/SRxD4 ANEX1
2 P9s CLK4 ANEXO0
3 P94 TB4IN CTS4/RTS4/SS4 DAl
4 P93 TB3IN CTS3/RTS3/SS3 DAO
5 P92 TB2IN TxD3/SDA3/SRxD3 OUTC20/IEouT/ISTXD2
6 P91 TB1IN RxD3/SCL3/STxD3 IEIN/ISRXD2
7 P90 TBOIN CLK3
8 Pl4e
9 P14s
10 P144
11 P143 INPC17/OQUTC17
12 P142 INPC16/OUTC16
13 P141 OUTCl1s
14 P140 OUTC14
15 |BYTE
16 | CNVss
17 | Xcin/Veont | P87
18 | XcouTt P86
19 | RESET
20 | Xout
21 | Vss
22 | XIN
23 | Vcc
24 P8s NMI
25 P84 | INT2
26 P83 INT1 CANIN
27 P82 | INTO CANout
28 P81 TA4IN/U
29 P8o TA4ouT/U INPCO02/ISRXDO/BEQIN
30 P77 TA3IN CANIN INPC01/OUTCO01/ISCLKO
31 P76 TA3out CANout INPC00/OUTCO00/ISTXDO/BEOoUT
32 P7s TA2INW INPC12/OUTC12/ISRXxD1/BE1IN
33 P74 TA2o0uT/W INPC11/OUTC11/ISCLK1
34 P73 TALNV CTS2/RTS2/5S2 OUTC10/ISTXD1/BElouT
35 P72 TAlout/V CLK2
36 P71 TB5IN/TAOIN | RxD2/SCL2/STxD2 OUTC22/ISRxD2/IEIN
37 P70 TAOouT TxD2/SDA2/SRxD2 OUTC20/ISTxD2/IEouT
38 P67 TxD1/SDA1/SRxD1
39 | Vce
40 P66 RxD1/SCL1/STxD1
41 |Vss
42 P65 CLK1
43 P64 CTS1/RTS1/SS1 OUTC21/ISCLK2
44 P63 TxDO/SDAO/SRxDO0O
45 P62 RxDO0/SCLO/STxDO
46 P61 CLKO
47 P60 CTSO/RTS0/SS0
48 P137 OuUTC27
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Table 1.4 Pin Characteristics for 144-Pin Package (Continued)
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Elig Co'?itr:ol Port Inteprir#pt Timer pin UART/CAN pin Intelligent I/O pin Analog pin 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 HLDA/ALE

56 P133 OUTC23

57 | Vss

58 P132 OUTC26

59 | Vcc

60 P13:1 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

67 P126

68 P12s5

69 P47 CS0/A23

70 P4s CS1/A22

71 P4s CS2/Az

72 P44 CS3/A20(MA12)

73 P43 A19(MA11)

74 | Vcc

75 P42 A18(MA10)

76 | Vss

77 P41 A17(MA9)

78 P4o A16(MAs)

79 P37 A15(MA7)(/D15s)

80 P36 A14(MAs)(/D14)

81 P35 A13(MAs5)(/D13)

82 P34 A12(MA4)(/D12)

83 P33 A11(MA3)(/D11)

84 P32 A10(MA2)(/D10)

85 P31 A9(MA1)(/D9)

86 P124

87 P123

88 P122

89 P121

90 P120

91 | Vcc

92 P3o As(MA0)(/Ds)

93 | Vss

94 P27 AN27 A7(/D7)

95 P26 AN26 As(/De)

96 P25 AN2s5 As(/Ds)
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Table 1.4 Pin Characteristics for 144-Pin Package (Continued)
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Eli(r; Copr;rt]rol Port Intg:]upt Timer pin UART/CAN pin Intelligent 1/0O pin Analog pin Bus control pin
97 P24 AN24 A4(/D4)
98 P23 AN23 A3(/D3)
99 P22 AN22 A2(/D2)

100 P21 AN21 A1(/D1)

101 P20 AN20 Ao(/Do)

102 P17 |INT5 D15

103 Pls | INT4 D14

104 Pls | INT3 D13

105 P14 D12

106 P13 D11

107 P12 Dio

108 P11 Do

109 Plo Ds
110 P07 ANO7 D7
111 POs ANOs De
112 P0Os ANOs Ds
113 P04 ANO4 D4
114 P114
115 P113 OUTC13
116 P112 INPC12/OQUTC12/ISRXxD1/BELIN
117 P111 INPC11/OUTC11/ISCLK1
118 P1lo OUTC10/ISTXD1/BElout
119 P03 ANO3 D3

120 P02 ANO2 D2

121 P01 ANO1 D1

122 PQo ANOo Do

123 P157 INPCO7 AN157

124 P156 INPCOs AN156

125 P155 INPC0s/OUTCOs AN15s5

126 P154 INPC04/OQUTCO04 AN154

127 P153 INPCO3 AN153

128 P152 INPC02/ISRXDO/BEOIN AN152

129 P151 INPC01/OUTCO01/ISCLKO AN151

130( Vss

131 P150 INPC00/OUTCO00/ISTXDO/BEQoUT AN150

132| Vcc

133 P107 | Kz AN7

134 P10s | Klz AN

135 P10s | K1 ANs

136 P104 | Klo AN4

137 P103 AN3

138 P102 AN2

139 P101 AN1

140| AVss

141 P100 ANo

142 VREF

143| Avcc

144 P97 RXD4/SCL4/STxD4 ADTRG
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M32C/81 Group
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SNV / (sa/)sv/sed
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1.P64/CTS1/RTS1/SS1/0UTC21/ISCLK2

2.P97/ADTRG / RxD4 / STxD4 / SCL4

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

Figure 1.5 Pin assignment for 100-Pin Package
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NOTES:
1. P64/ CTS1 /RTS1/S51/0UTC21 / ISCLK2
2. P70/ TAOOUT / TxD2 / SDA2 / SRxD2 | OUTC20 / ISTXD2 / IEOUT
3. P71/ TAOIN / TB5IN / RxD2 / SCL2 / STxD2 / OUTC22 / ISRxD2 / IEIN
4. P70 and P71 are ports for the N-channel open drain output.
Figure 1.6 Pin Assignment for 100-Pin Package
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Table 1.5 Pin Characteristics for 100-Pin Package
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Package

Pin N% Control | py |Interrupt) e pin UART/CAN pin Intelligent I/O pin Analog | g5 control pin
rPlep| P pin pin

1 | 99 P96 TXD4/SDA4/SRxD4 ANEX1

2 |100 P95 CLK4 ANEXO

3 1 P94 TB4IN CTS4/RTS4/SS4 DA1

4| 2 P93 TB3IN CTS3/RTS3/SS3 DAO

5 3 P92 TB2IN TxD3/SDA3/SRxD3 | OUTC20/IEouT/ISTXD2

6| a4 P91 TBLN RXD3/SCL3/STxD3 | IEN/ISRXD2

71 5 P90 TBOIN CLK3

8 | 6|BYTE

9 7 | CNVss
10 8 | Xcn/veont | P87

11 9 | Xcout P86
12 | 10 |RESET
13 11 | Xout
14 12 | Vss
15 13 | XiN
16 14 | Vcc
17 | 15 P85 | NMI
18 | 16 P84 | INT2
19 | 17 P83 | INT1 CANIN
20 | 18 P82 INTO CANouTt
21 | 19 P81 TA4IN/U
22 | 20 P8o TA40uUT/U INPCO2/ISRXDO/BEOIN
23 | 21 P77 TA3IN CANIN INPC01/0UTCO/ISCLKO
24 | 22 P76 TA30uT CANout INPCO0/OUTCO0/ISTXDO/BEOOUT
25 | 23 P75 TA2IN/W INPC12/OUTC12/ISRXD1/BELIN
26 | 24 P74 TA20UT/W INPC11/0UTC11/ISCLK1
27 | 25 P73 TALINV CTS2/RTS2/SS2 OUTC10/ISTXD1/BElout
28 | 26 P72 TAlouT/V | CLK2
29 | 27 P71 TBS5IN/TAOIN | RXD2/SCL2/STxD2 | OUTC22/ISRXD2/IEIN
30 | 28 P70 TAOoUT TxD2/SDA2/SRXD2 | OUTC20/ISTxD2/IEoUT
31 | 29 P67 TxD1/SDAL/SRxD1
32 | 30 P66 RxD1/SCL1/STxD1
33 | 31 P65 CLK1
34 | 32 P64 CTS1/RTS1/SS1 OUTC21/ISCLK2
35 | 33 P63 TXDO/SDAO/SRXDO
36 | 34 P62 RxDO/SCLO/STXDO
37 | 35 P61 CLKO
38 | 36 P60 CTSO/RTS0/SS0
39 | 37 P57 RDY
40 | 38 P56 ALE/RAS
41 | 39 P55 HOLD
42 | 40 P54 HLDA/ALE
43 | ;1 P53 CLKouT/BCLK/ALE
44 | 42 P52 RD/DW
45 | 43 P51 ‘WRH/BHE/CASH
46 | 44 P50 WRL/WR/CASL
47 | 45 P47 CS0/A23
48 | 46 P4s CS1/A22
49 | a7 P45 CS2/A21
50 | 48 P44 CS3/A20(MA12)
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Table 1.5 Pin Characteristics for 100-Pin Package (Continued)
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Package
pin No C%ri\rt]rol Port Intg:]upt Timer pin UART/CAN pin Intelligent /O pin An;lilr(])g Bus control pin
FP | GP
51| 49 P43 A19(MA11)
52| 50 P42 A18(MA10)
53| 51 P41 A17(MA9)
54| 52 P4o A16(MA8)
55| 53 P37 A15(MA7)(/D15)
56| 54 P36 A14(MAs)(/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(MA1)(/D9)
62| 60| Vcc
63| 61 P30 As(MA0)(/Ds)
64| 62| Vss
65| 63 P27 AN27 A7(/D7)
66 | 64 P26 AN26 As(/De)
67| 65 P25 AN2s5 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 INTS Dis
74| 72 Ple INT4 D14
75| 73 P15 INT3 D13
76| 74 P14 D12
77| 75 P13 D11
78| 76 P12 Di1o
79| 77 P11 Do
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 P0Oo ANOo Do
89| 87 P107 | Kis AN7
90| 88 P10s | Ki2 ANs
91| 89 P10s | Kix ANs
92| 90 P104 | Klo AN4
93| 91 P103 AN3
94 | 92 P102 AN2
95| 93 P101 AN1
96 | 94 [ AVss
97| 95 P100 ANo
98 | 96 VREF
99| 97 | Avcc
100 | 98 P97 RxD4/SCL4/STxD4 ADTRG
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1.7 Pin Description
Table 1.6 Pin Description (100-Pin and 144-Pin Packages)

Symbol Function 1/0 type Description

Vcc Power supply input I Apply 3.0 to 5.5 V to the Vcc pins.

Vss I Apply the Vss pinto 0 V.

CNVss CNVss I Switches processor mode. Connect this pin to Vss to start up in single-chip
mode (memory expansion mode). Connect this pin to Vcc to start up in
microprocessor mode.

RESET Reset input I The microcomputer is in a reset state when applying "L" to the RESET pin.

XIN Clock input I I/0 pins for the main clock generation circuit. Connect a ceramic resonator or

Xout Clock output 0] crystal oscillator between XiN and XouT. To use an externally generated clock,
input the clock to XIN and leave XouT open.

BYTE Input to select Switches the data bus in external memory space 3. The data bus is 16 bits long

external data bus when the BYTE pin is held "L" and 8 bits long when the BYTE pin is held "H".
Set it to either one. Connect this pin to Vss when an external bus is not used.

Avcc Analog power Applies the power supply for the A-D converter and D-A converter. Connect

supply input this pin to Vcc.

AVss Analog power Applies the power supply for the A-D converter and D-A converter. Connect

supply input this pin to Vss.

VREF Reference voltage Applies the reference voltage for the A-D converter.

input

P0o to P07 I/O port PO I/O | 8-bit I/O ports in CMOS, having a direction register to select an input or output.
Each pin is set as an input port or output port. An input port in single-chip
mode can be set for a pull-up or for no pull-up in 4-bit unit by program. When
these pins are used as bus control pins in memory expansion mode and
microprocessor mode, internal pull-up resistor cannot be selected. Ports used
as input ports can be set for a pull-up or for no pull-up in these modes above.

DotoD7 || Databus | e __In_ths_aﬁd_oatp_ut_s aa?a_(D_o to 57_) when tﬁege_piﬁs_ar_e_se_t as the s_ep_)aFat_e bus. |

[ANO0to ANO7 [Analoginputpin | | [Analog input pins for the A-D converter |

Ploto P17 I/O port P1 I/0 | 8-bit I/O ports having equivalent functions to PO

INT3toINTs  [INTinterruptinput | | [Inputpins for the INT interrupt |

pin

DstoD1s  |Databus | ~ 1/0 | Inputs and outputs data (Ds to D15) when these pins are set as the data bus. |

P20 to P27 I/O port P2 I/0 | 8-bit I/O ports having equivalent functions to PO

(AotoA7 |, Addressbus | ~ 0 |oOutputs 8 low-order address bits (Aoto A7). |

(AoDoto |, Address bus/data | 110 |1 r;ths_aﬁd_oatﬁut_s aa_ta_(D_o EO_D;) and 5u¥pat_8 E)VT/-(;rd_er_aad_re_ss_bi_ts_(A_o o |

A7/D7 bus A7) by time-sharing when these pins are set as the multiplexed bus.

[AN20to AN27 [Analoginputpin | | |Analoginput pins for A-D converter |

P30 to P37 I/O port P3 I/0 | 8-bit I/O ports having equivalent functions to PO

[Asto A1s  [Addressbus | ~ O |Outputs 8 middle-order address bits (As to A1s). |

AsDsto |, Address bus/data | /0 | Inputs and outputs data (Ds to D15) and output 8 middle-order address bits (Aé |

A15/D15 bus to A15) by time-sharing when external 16-bit data bus is set as the multiplexed
bus.

[MAoto MA7 ~ [Addressbus | ~ 0 | Outputs row addresses and column addresses by time-sharing when accessing|
the DRAM area.

I : Input O : Output I/0O : Input and output
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Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Symbol Function 1/0 type Description
P40 to P47 I/O port P4 I/0O |8-bit I/O ports having equivalent functions to PO
[At6t0A22,  [Addressbus | O |Outputs 8 high-order address bits (A6 to A2, A23). |
A23 The highest-order bit (A23) inversed is also output.
(CS0toCS3 | Chip-selectsignal | O [Outputs CSO to CS3 signals. CS0 to CS3 are chip-select signals to specify an |
external space.
[MAsto MA12  [Addressbus | 0 |Outputs row addresses and column addresses by time-sharing when accessing|
the DRAM area.
P50 to P57 I/O port P5 I/0 |8-bit I/O ports having equivalent functions to PO
[CLlkout | Clockoutput | 0 |Outputs the main clock divided by 8 or divided by 32 or the clock having the |
same frequency as the sub clock from P53.
(WwrL |1 Buscontrolpin | O |Outputs WRL, WRH, (WR, BHE), RD, BCLK, HLDA and ALE signals. WRL |
WR O |and WRH or BHE and WR can be switched by program.
WRH O |MWRL, WRH and RD are selected
BHE (e} The WRL signal becomes "L" by writing data to an even address in an external
RD O | memory space.
BCLK o The WRH signal becomes "L" by writing data to an odd address in an external
HLDA O | memory space.
HOLD I The RD pin signal becomes "L" by reading data in an external memory space.
ALE 0 W WR, BHE and RD are selected
RDY I The WR signal becomes "L" by writing data to an external memory space.
The RD signal becomes "L" by reading data in an external memory space.
The BHE signal becomes "L" by accessing an odd address.
Select WR, BHE and RD for an external 8-bit data bus.
While the HOLD pin is held "L", the microcomputer is placed in a hold state.
In a hold state, HLDA outputs a "L" signal.
ALE is a signal to latch the address.
While applying a "L" signal to the RDY pin, the microcomputer is placed in a
wait state.
DW DRAM bus control o The DW signal becomes "L" by writing data to the DRAM area.
CASL pin O |CASL and CASH are signals to indicate a timing to latch column addresses.
CASH O | The CASL signal becomes "L" by accessing an even address.
RAS O |The CASL signal becomes "L" by accessing an odd address.
RAS is a signal to latch row addresses.
[P6otoP67  [lOportP6 | O [8-bit /O ports having equivalent functionstoPO |
CTS0, CTS1 | UART pin I I/0 pins for UARTO (P60 to P63) and UART1 (P64 to P67)
RTSO, RTS1 (0]
SS0, SS1 I
CLKO, CLK1 11O
RxDO, RxD1 |
SCLO, SCL1 110
STxDO, STxD1 (0]
TxDO, TxD1 o
SDAO, SDA1 0
SRxDO, SRxD1 I
[Isclk2 |1 Intelligent 1/0 pin | /0 [ISCKL2 inputs and outputs the clock for the intelligent I/O communication |
OUTC21 o function.
OUTC21 outputs the clock for the waveform generation function.
| : Input O : Output I/0 : Input and output
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Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Symbol Function 1/0 type Description
P70to P77 I/O port P7 1/0 8-bit I/O ports having equivalent functions to PO
(except P70 and P71 for the N-channel open drain output.)

[ TAGoUTto TASOUT | Timer Apin | | IO  [UOports for the timer AO to timer A3 |
TAOIN to TA3IN I

(TB5SN | TimerBpin | I |inputpinfor the imerBs ]
vv | Three-phase motor| O [V-phase outputpin ]
_V\7, W control ouput pin _V\7-p_hésé c;ut_pl]t ;_)in_ ___________________________
cTsz2 | UART pin | I |wopinsforuART2 ]
RTS2 0]

§s2 |

CLK2 110

RxD2 |

SCL2 110

STxD2 0]

TxD2 O

SDA2 0]

SRxD2 I

[INPCO0, INPCOL | Intelligent /O pin | I [INPC1o to INPC14, INPC16 and INPC17 are input pins for the time measure- |
INPC11, INPC12 ment function.

OUTCOQo, OUTCo1 O OUTC1oto OUTC14, OUTC1e and OUTC17 are output pins for the waveform
OUTCloto OUTC12 generation function.

OUTC20 to OUTC22 ISCLKO and ISCLK1 input and output the clock for the intelligent /O communi-
ISCLKO, ISCLK1 110 cation function.

ISTxDO to ISTXD2 O ISRxD1 and BELIN input received data for the intelligent I/0O communication function.
ISRxD1, ISRXD2 I ISTxDO and ISTxD1 and BE1ouT output transmit data for the intelligent I/O
IEouT 0] communication function.

IEIN |

BEOouT 0]

BElout

BELIN
[cANOouT  [CANpin | O  |WOpinsfor the CAN communication function |
CANOIN I
I : Input O : Output I/0O : Input and output
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Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Symbol Function 1/0 type Description

P80 to P84, I/O port P8 I/0 | 1/O ports having equivalent functions to PO

P86, P87

(xen | Subclock | I [WO Biﬁs_foFa_ sub clock oscillation circuit. Connect a_cr_ys_tal_o_sc_illato_r between |

Xcout o XCIN and Xcour.

[veont |1 Low-pass fiterconnect | | Connects the low-pass filter to the VCONT pin to use the PLL frequency |
pin for PLL frequency synthesizer. Connect P86 to VSS to make a PLL frequency stable.
synthesizer pin

[TAdouT | TimerApin | | |lUOpinsforthetimerAd ]

TA4IN o

v | Three-phasemotor | O | U-phase output pins |
control output pin

[INTOtoINT2 |INTinterruptinput | 1 [Inputpins for INT interrupt |
pin

[INPco2 |1 Intelligent YO pin | 1~ | INPCO2is an input pin for the time measurement function. |

ISRxDO | OUTC30 and OUTC32 are output pins for the waveform generation function.

BEOIN | ISRxDO and BEOQIN input received data for the intelligent I/O communication function.

OUTC30 (e} ISTxD3 outputs transmit data for the intelligent I/O communication function.

ISTxD3 (e} ISRxD3 inputs received data for the intelligent /O communication function.

OUTC32 (0]

ISRXD3 |

[CANouT | CANpin | 0 |lOpins for CAN communication functon |

CANIN |

[PgsiNMI |1 NMlinterruptinput| | | Input pin for the NMT interrupt. ]

pin Pin states can be read by the P8_5 bit in the P8 register.

| : Input O : Output I/0 : Input and output
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Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Symbol Function 1/O type Description
P9o to P97 I/O port P9 110 8-bit I/O ports having equivalent functions PO.
The PRCR register prevents PD9 and PS3 registers from rewriting.
[TBONto TB4N | TimerBpin | | [inputpinsfor tmerBOtoB4 ]
[CTS3,CTS4 |UARTpin | | | 1O pins for UART3 (P90 to P93) and UART4 (P94to P97) |
RTS3,RTS4 0
SS3, SS4 |
CLK3, CLK4 110
RxD3, RxD4 |
SCL3, sCL4 110
STxD3, STxD4 0]
TxD3, TxD4 0]
SDA3, SDA4 6}
SRxD3, SRxD4 I
[DAO, DAL [D-Aoutputpn | O  [Inputpins for the D-A converter |
[ANEX0, |, ADrelatedpin | /0 | ANEX0and ANEX1 are extended analog I/O pins for the A-D converter. |
ANEX1, I ADTRG is an A-D trigger input pin.
ADTRG I
[ouTC20  |Intelligent/Opin [ O [ OUTC20is an output pin for the waveform generation function. |
ISTxD2 0] ISTxD2 outputs transmit data for the inlleigent /0O communication function.
IEouT 0] IEOUT outputs transmit data for the intelligent I/O communication function or in
IEIN I IE mode.
ISRxD2 I IEIN outputs transmit data for the intelligent I/O communication function or in
IE mode.
ISRxD2 inputs received data for the intelligent /O communication function.
P10o to P107 | I/O port P10 110 8-bit I/O ports having equivalent functions to PO
(KlotoKiz | Keyinput | | [Inputpins for the key inputinterrupt |
interrupt pin
[ANoto AN7 [ Analoginputpin | | |[Analog I/O pins for the A-D converter |

I:Input O : Output I/O : Input and output
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Table 1.6 Pin Description (144-Pin Package only) (Continued)

Symbol Function 1/0 type Description
Plloto P117 I/O port P11 I/0 | 8-bit I/O ports having equivalent functions to PO.

[INPC11, INPC12] Intelligent /O pin |~ || INPC11and INPC12 are input pins for the time measurement function. |
OUTCloto OUTC13 (e} OUTC1o to OUTC13 are output pins for the waveform generation function.
ISCLK1 I/0 | ISCLK1 inputs and outputs the clock for the intelligent I/O communication
ISRxD1 | function.

BE1IN | ISRxD1 and BE1IN input received data for the intelligent /O communication

ISTxD1 o function.

BElout o ISTxD1 and BE1ouT output received data for the intelligent /O communication
function.

P120to P127 | I/O port P12 I/O | 8-bit /0 ports having equivalent functions to PO

[ 0UTC30t0 OUTC37 [ Intelligent /O pin | O | OUTC30 to OUTC37 are output pins for the waveform generation function. |
ISCLK3 I/0 | ISCLK3 inputs and outputs the clock for the intelligent I/O communication
ISRxD3 | function.

ISTxD3 (e} ISRxD3 inputs received data for the intelligent /O communication function.
ISTXD3 outputs received data for the intelligent /0 communication function.
P13o0to P137 I/O port P13 I/O | 8-bit I/O ports having equivalent functions to PO

[ 0UTC20t0 OUTC27 [ Intelligent /O pin |~ O | OUTC20 to OUTC27 are output pins for the waveform generation function. |
ISCLK2 I/0 | ISCLK2 inputs and outputs the clock for the intelligent I/O communication
ISRxD2 | function.

BE1IN | ISRxD2 and BELIN input received data for the intelligent I/O communication

ISTxD2 (e} function.

BEouT (e} ISTxD2 and BE1ouT output received data for the intelligent /O communication
function.

P14o0to P146 I/O port P14 I/O | 7-bit I/O ports having equivalent functions to PO

[INPC16, INPC17 ] Intelligent /O pin | || INPC1s and INPC17 are input pins for the time measurement function. |
OUTCl4to OUTCL7 (e} OUTC14 to OUTC17 are output pins for the waveform generation function.
P150 to P157 I/O port P15 I/O | 8-bit I/O ports having equivalent functions to PO

[INPCOo to INPCO7 [ Intelligent /O pin |~ || INPCOo to INPCO7 are input pins for the time measurement function. |
OUTCOo0, OUTCO1 o OUTCQo, OUTCO01, OUTCO04 and OUTCOs are output pins for the waveform
OUTC04, OUTCO5 generation function.

ISCLKO I/0 | ISCLKO inputs and outputs the clock for the intelligent I/O communication

ISRxDO | function.

BEOIN | ISRxDO and BEOIN input received data for the intelligent I/O communication

ISTxDO o function.

BEOouT (e} ISTXDO and BEOouT output received data for the intelligent /O communication
function.

_ARI1_50_t0_A_N1_57__AF1aI_og_ iﬁpﬁt Bo?t RS __Aﬁa_loé I70_pi_ns_ for the A-D converter ]

I : Input O : Output I/0O : Input and output

RENESAS
Rev.0.20 1 Jul., 2003 page 20 of 84



Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/81 Group 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers.
Eight registers (RO, R1, R2, R3, A0, Al, SB and FB) out of twenty-eight CPU registers comprise a register
bank. Two sets of register banks are provided.

b3, b15 b0
General register ‘ R2 ROH ROL ]
: _________________
! R3 R1H RiL |
""""""""" 1| pData register 1
R2
b23 R3 I
A0 I )
|| Address register 1
Al
SB Il Static base register 1
FB Il Frame base register 1
!
USP User stack pointer
ISP Interrupt stack pointer
INTB Interrupt table register
PC Program counter
| FLG | Flag register
bis. - " bs b7 bo!
L[ ee [ []1[u]i]o[s]s[z]o]c]
Carry flag
Debug flag
Zero flag
Sign flag
Register bank flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved space
Processor interrupt priority level
Reserved space
b15 b0
High-speed interrupt register . SVF Flag save register
SVP PC save register
VCT Vector register
b7 b0
DMAC related register DMDO
DMA mode register
b15 DMD1
DCTO .
DMA transfer count register
DCT1
DRCO
DMA transfer count reload register
b23 DRC1
DMAO )
DMA memory address register
DMA1
DRAO
DMA memory address reload register
DRA1
DSAO0
DMA SFR adress register
DSA1
NOTES:
1. These registers comprise a register bank. Two sets of register banks are provided.

Figure 2.1 CPU Register
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M32C/81 Group 2. Central Processing Unit (CPU)

2.1 General Register

2.1.1 Data Registers (RO, R1, R2 and R3)

RO, R1, R2 and R3 are 16-bit registers for transfer, arithmetic and logic operations. RO and R1 can be
split into high-order bits (ROH) and low-order bits (ROL) to use each as 8-bit data registers.
RO can be combined with R2 to use the combined one as a 32-bit data register (R2R0) as well as R3R1.

2.1.2 Address Registers (A0 and Al)

A0 and Al are 24-bit registers for AO-/Al-indirect addressing, AO-/Al-relative addressing, transfer, arith-
metic and logic operations.

2.1.3 Static Base Register (SB)

SB is a 24-bit register for SB-relative addressing.

2.1.4 Frame Base Register (FB)

FB is a 24-bit register for FB-relative addressing.

2.1.5 Program Counter (PC)

PC is 24 bits wide. It indicates an address of an instruction to be executed.

2.1.6 Interrupt Table Register (INTB)

INTB is a 24-bit register to indicate a starting address of an interrupt vector table.

2.1.7 User Stack Pointer (USP), Interrupt Stack Pointer (ISP)

USP and ISP as the stack pointer are 24 bits wide. The U flag can switch USP to ISP and vice versa.
Refer to "2.1.8 Flag Register (FLG)" about the U flag. Set USP and ISP in even addresses to execute an
interrupt sequence efficiently.

2.1.8 Flag Register (FLG)
FLG is a 16-bit register to indicate a CPU state.

(1) Carry Flag (C)
The C flag indicates whether carry or borrow occurs after an instruction is executed.

(2) Debug Flag (D)
The D flag is for debug only. Set to "0".

(3) Zero Flag (2)
The Z flag is set to "1" when a value of zero is obtained from an arithmetic calculation; otherwise "0".

(4) Sign Flag (S)
The S flag is set to "1" when a negative value is obtained from an arithmetic calculation; otherwise "0".

(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".
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M32C/81 Group 2. Central Processing Unit (CPU)

(6) Overflow Flag (O)
The O flag is set to "1" when a result of an arithmetic operation overflows; otherwise "0".

(7) Interrupt Enable Flag (1)
The | flag enables a maskable interrupt.
An interrupt is disabled when the | flag is set to "0" and is enabled when the | flag is set to "1". The |
flag is set to "0" when an interrupt is acknowledged.

(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 the hardware interrupt is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

(9) Processor Interrupt Priority Level (IPL)
IPL is 3 bits wide. It assigns an interrupt priority levels from level O to level 7.
If a requested interrupt has a greater priority than IPL, the interrupt is enabled.

(10) Reserved Space
When write, set to "0" for the reserved space. When read, its content is indeterminate.

2.2 High-Speed Interrupt Registers

Registers associated to 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 to DMAC are as follows.

- 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 (DSA0, DSA1)

- DMA memory address reload register (DRAO, DRA1)

RENESAS
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3. Memory

M32C/81 Group

3. Memory

Figure 3.1 shows a memory map of the M32C/81 group.
The M32C/81 provides 16-Mbyte address space from addresses 00000016 to FFFFFF16.
The internal ROM is allocated in lower addresses beginning with address FFFFFF16. For example, a 64-
Kbyte internal ROM is allocated in addresses from FF000016 to FFFFFF16.

The fixed interrupt vectors are allocated in addresses from FFFFDC16 to FFFFFF16. It stores the starting
address of each interrupt routine.

The internal RAM is allocated in higher addresses beginning with address 00040016. For example, a 10-
Kbyte internal RAM are allocated in addresses from 00040016 to 002BFF1s. It stores data, calls the subrou-
tine and becomes stacks when an interrupt is acknowledged.

The SFR is allocated in addresses from 00000016 to 0003FF16. The control registers for the peripheral
function such as 1/0O port, A-D conversion, serial I/O, timer are allocated here. All addresses, which have
nothing allocated within the SFR, are reserved space and cannot be accessed by users.

The special page vectors are allocated in addresses from FFFEOO16 to FFFFDB1s. It is used for the IMPS
instruction 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
XXXXXX16
Reserved spacet /FFFE0O16
00800016 ! Special page
B vector table
! FFFFDC16 |- ---- ST DI
External space ! - Undefined instruction ]
- Overflow ]
/ - BRK instruction 3
: - Address match 7
g ~dd F0000016 Reserved space? E E
ress ress | - Watchdog timer A
Type number XXxxxxas | YYYYYYs | YYYYYYie / B ° g
FE000016 FFFFFF16 - EFFFFF16L Reset ]
M3081LMC-XXXFP/GP 0033FF16
M3081NMC-XXXGP NOTES:
1. In memory expansion and microprocessor modes
2. In memory expansion mode

Figure 3.1 Memory Map
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M32C/81 Group 4. Special Function Registers (SFR)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
000016
000116
000216
000316
. 1000 00002(CNVss pin ="L")
000416 | Processor mode register O PMO 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")
000B16 | External data bus width control register DS XXXX 00002(BYTE pin ="H")
000C16 | Main clock division register MCD XXX0 10002
000D16 | Oscillation stop detect register CM2 0000 00002
000E16 | Watchdog timer start register WDTS XX16
000F16 | Watchdog timer control register WDC 000X XXXX2
001016 0016
001116 | Address match interrupt register 0 RMADO 0016
001216 0016
001316
001416 0016
001516 | Address match interrupt register 1 RMAD1 0016
001616 0016
001716 | VDC control register for PLL PLV XXXX XX012
001816 0016
001916 | Address match interrupt register 2 RMAD2 0016
001A16 0016
001B16 | VDC control register 0 VDCO 0000 00002
001C16 0016
001D16 | Address match interrupt register 3 RMAD3 0016
001E16 0016
001F16 | VDC control register 1 VDC1 0000 00002 *
002016
002116 | Emulator interrupt vector table register EIAD F0000016 *
002216
002316 | Emulator interrupt detect register EITD XXXX XX002 *
002416 | Emulator protect register EPRR XXXX XXX02 *
002516 | Emulator protect control register EMU XXXX X0002 *
002616
002716
002816
002916
002A16
002B16
002C16
002D16
002E16
002F16

X: Indetermination
Blank columns are all reserved space. No access is allowed.
Users cannot use any symbols with *. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
003016 | ROM area set register ROA XXXX X0002 *
003116 | Debug monitor space set register DBA 1111 00002 *
003216 | Expanded space set register 0 EXAO 0000 00002 *
003316 | Expanded space set register 1 EXAl 0000 00002 *
003416 | Expanded space set register 2 EXA2 0000 00002 *
003516 | Expanded space set register 3 EXA3 0000 00002 *
003616
003716
003816
003916
003A16
003B16
003C1s6
003D16
003E16
003F16
004016 | DRAM control register DRAMCONT XXXX XXXX2
004116 | DRAM refresh interval set register REFCNT XX16

004216
004316
004416
004516
004616
004716
004816
004916
004A16
004B16
004C1s6
004D16
004E16
004F16
005016
005116
005216
005316
005416
005516 *
005616 *
005716
005816
005916
005A16
005B16
005C16
005D16
005E16
005F16

X: Indetermination
Blank columns are all reserved space. No access is allowed.
Users cannot use any symbols with *. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)
Address Register Symbol Value after RESET
006016
006116
006216
006316
006416
006516
006616
006716
006816 | DMAO interrupt control register DMOIC XXXX X0002
006916 | Timer B5 interrupt control register TB5IC XXXX X0002
006A16 | DMA2 interrupt control register DM2IC XXXX X0002
006B16 | UART2 receive /ACK interrupt control register S2RIC XXXX X0002
006C16 | Timer AO interrupt control register TAOIC XXXX X0002
006D16 | UARTS3 receive /ACK interrupt control register S3RIC XXXX X0002
006E16 | Timer A2 interrupt control register TA2IC XXXX X0002
006F16 | UARTA4 receive /ACK interrupt control register S4RIC XXXX X0002
007016 | Timer A4 interrupt control register TA4IC XXXX X0002
007116 | UARTO/UARTS3 bus conflict detect interrupt control register BCNOIC/BCN3IC XXXX X0002
007216 | UARTO receive/ACK interrupt control register SORIC XXXX X0002
007316 | A-DO conversion interrupt control register ADOIC XXXX X0002
007416 | UARTL1 receive/ACK interrupt control register S1RIC XXXX X0002
007516 | Intelligent I/O interrupt control register 0 1100IC XXXX X0002
007616 | Timer B1 interrupt control register TB1lIC XXXX X0002
007716 | Intelligent I/O interrupt control register 2 lo2ic XXXX X0002
007816 | Timer B3 interrupt control register TB3IC XXXX X0002
007916 | Intelligent I/O interrupt control register 4 1104IC XXXX X0002
007A16 | INTS interrupt control register INT5IC XX00 X0002
007B16 | Intelligent I/O interrupt control register 6 1106IC XXXX X0002
007Cz16 | INT3 interrupt control register INT3IC XX00 X0002
007Dz1s6 | Intelligent I/O interrupt control register 8 1108IC XXXX X0002
007E16 | INT1 interrupt control register INT1IC XX00 X0002

Intelligent 1/O interrupt control register 10/ l1010IC
007F16 CAN interrupt 1 control register CAN1IC XXXX X0002
008016

Intelligent 1/O interrupt control register 11/ 11011IC
008116 CAN interrupt 2 control register CAN2IC XXXX X0002
008216
008316
008416
008516
008616 | A-D1 conversion interrupt control register AD1IC XXXX X0002
008716
008816 | DMAL interrupt control register DM1IC XXXX X0002
008916 | UART2 transmit /NACK interrupt control register S2TIC XXXX X0002
008A16 | DMAS interrupt control register DM3IC XXXX X0002
008B16 | UARTS3 transmit /NACK interrupt control register S3TIC XXXX X0002
008Cz16 | Timer Al interrupt control register TAlIC XXXX X0002
008D16 | UART4 transmit /NACK interrupt control register S4TIC XXXX X0002
008E16 | Timer A3 interrupt control register TA3IC XXXX X0002
008F16 | UART2 bus conflict detect interrupt control register BCN2IC XXXX X0002

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)
Address Register Symbol Value after RESET
009016 | UARTO transmit /NACK interrupt control register SOTIC XXXX X0002
009116 | UART1/UART4 bus conflict detect interrupt control register BCN1IC/BCN4IC XXXX X0002
009216 | UART1 transmit/NACK interrupt control register S1TIC XXXX X0002
009316 | Key input interrupt control register KUPIC XXXX X0002
009416 | Timer BO interrupt control register TBOIC XXXX X0002
009516 | Intelligent I/O interrupt control register 1 l1o1IC XXXX X0002
009616 | Timer B2 interrupt control register TB2IC XXXX X0002
009716 | Intelligent I/O interrupt control register 3 1103IC XXXX X0002
009816 | Timer B4 interrupt control register TB4IC XXXX X0002
009916 | Intelligent I/O interrupt control register 5 1105IC XXXX X0002
009A16 | INT4 interrupt control register INT4IC XX00 X0002
009B16 | Intelligent I/O interrupt control register 7 1107IC XXXX X0002
009C16 | INT2 interrupt control register INT2IC XX00 X0002

Intelligent I/O interrupt control register 9/ 11o9I1C

009D16 CAN interrupt O control register CANOIC XXXX X0002
009E16 | INTO interrupt control register INTOIC XX00 X0002
009F16 | Exit priority control register RLVL XX0X 00002
00AO016 | Interrupt request register O II00IR 0000 000X2
00A116 | Interrupt request register 1 II01IR 0000 000X2
00A216 | Interrupt request register 2 1102IR 0000 000X2
00A316 | Interrupt request register 3 I103IR 0000 000X2
00A416 | Interrupt request register 4 I104IR 0000 000X2
00A516 | Interrupt request register 5 IIO5IR 0000 000X2
00A616 | Interrupt request register 6 I106IR 0000 000X2
00A716 | Interrupt request register 7 I107IR 0000 000X2
00A816 | Interrupt request register 8 I108IR 0000 000X2
00A916 | Interrupt request register 9 I109IR 0000 000X2
00AA16 | Interrupt request register 10 11010IR 0000 000X2
00AB16 | Interrupt request register 11 II011IR 0000 000X2
00AC16

00AD16

00AE16

00AF16

00BO016 | Interrupt enable register 0 1I00IE 0000 00002
00B116 | Interrupt enable register 1 I1011E 0000 00002
00B216 | Interrupt enable register 2 1102IE 0000 00002
00B316 | Interrupt enable register 3 1103IE 0000 00002
00B416 | Interrupt enable register 4 11041E 0000 00002
00B516 | Interrupt enable register 5 IIO51E 0000 00002
00B616 | Interrupt enable register 6 1106IE 0000 00002
00B716 | Interrupt enable register 7 11071E 0000 00002
00B816 | Interrupt enable register 8 1108IE 0000 00002
00B916 | Interrupt enable register 9 1109IE 0000 00002
00BA16 | Interrupt enable register 10 11010IE 0000 00002
00BB16 | Interrupt enable register 11 IIO11IE 0000 00002
00BC16

00BD16

00BE16

00BF16

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)
Address Register Symbol Value after RESET
00CO016 ] ) ) XX16
00C116 Group 0 time measurement/waveform generation register 0 GOTM0/GOPO0 XX16
00C216 . . ) XX16
00C316 Group 0 time measurement/waveform generation register 1 GO0TM1/GOPO1 XX16
00C416 . . ) XX16
00C516 Group 0 time measurement/waveform generation register 2 GO0TM2/GOPO2 XX16
00C616 ] ) ) XX16
00C716 Group 0 time measurement/waveform generation register 3 GOTM3/GOPO3 XX16
00C816 ] ) ) XX16
00C916 Group 0 time measurement/waveform generation register 4 GO0TM4/GOPO4 XX16
00CA16 . . ) XX16
00CB16 Group 0 time measurement/waveform generation register 5 GOTM5/GOPO5 XX16
00CC16 ] ) ) XX16
00CD16 Group 0 time measurement/waveform generation register 6 GOTM6/GOPO6 XX16
00CE16 . . ) XX16
00CF16 Group 0 time measurement/waveform generation register 7 GOTM7/GOPO7 XX16
00DO016 | Group 0 waveform generation control register 0 GOPOCRO 0X00 X0002
00D116 | Group O waveform generation control register 1 GOPOCR1 0X00 X0002
00D216 | Group O waveform generation control register 2 GOPOCR2 0X00 X0002
00D316 | Group 0 waveform generation control register 3 GOPOCR3 0X00 X0002
00D416 | Group O waveform generation control register 4 GOPOCR4 0X00 X0002
00D516 | Group O waveform generation control register 5 GOPOCRS5 0X00 X0002
00D616 | Group O waveform generation control register 6 GOPOCR®6 0X00 X0002
00D716 | Group O waveform generation control register 7 GOPOCRY7 0X00 X0002
00D816 | Group 0 time measurement control register O GOTMCRO 0000 00002
00D916 | Group O time measurement control register 1 GOTMCR1 0000 00002
00DA16 | Group 0 time measurement control register 2 GOTMCR2 0000 00002
00DB16 | Group 0 time measurement control register 3 GOTMCR3 0000 00002
00DC1s6 | Group 0 time measurement control register 4 GOTMCR4 0000 00002
00DD16 | Group 0 time measurement control register 5 GOTMCR5 0000 00002
00DE16 | Group 0 time measurement control register 6 GOTMCR®6 0000 00002
00DF16 | Group O time measurement control register 7 GOTMCR7 0000 00002
00EO16 . ) XX16
00E116 Group 0 base timer register GOBT XX16
00E216 | Group O base timer control register 0 GOBCRO 0000 00002
00E316 | Group O base timer control register 1 GOBCR1 0000 00002
00E416 | Group O time measurement prescaler register 6 GOTPR6 0000 00002
00E516 | Group O time measurement prescaler register 7 GOTPR7 0000 00002
00E616 | Group O function enable register GOFE 0000 00002
00E716 | Group O function select register GOFS 0000 00002
00E816 _ ] XXXX XXXX2
00E916 Group 0 SI/O receive buffer register GORB XX00 XXXX2
00EA16 | Group 0 transmit buffer/receive data register GOTB/GODR XX16
OOEB16
00EC16 | Group O receive input register GORI XX16
00ED16 | Group 0 SI/O communication mode register GOMR 0000 00002
00EE16 | Group 0 transmit output register GOTO XX16
00EF16 | Group O SI/O communication control register GOCR 0000 X0002

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)
Address Register Symbol Value after RESET
00F016 | Group O data compare register 0 GOCMPO XX16
00F116 | Group O data compare register 1 GOCMP1 XX16
00F216 | Group O data compare register 2 GOCMP2 XX16
00F316 | Group O data compare register 3 GOCMP3 XX16
00F416 | Group O data mask register 0 GOMSKO XX16
00F516 | Group O data mask register 1 GOMSK1 XX16
00F616
00F716
00F816 XX16
00E916 Group 0 receive CRC code register GORCRC XX16
00FA16 ) ) 0000 00002
00FB16 Group 0 transmit CRC code register GOTCRC 0000 00002
00FC16 | Group 0 SI/O extended mode register GOEMR 0000 00002
00FD16 | Group 0 SI/O extended receive control register GOERC 0000 00002
00FE16 | Group 0 SI/O special communication interrupt detect register GOIRF 0000 00XX2
00FF16 | Group 0 SI/O extended transmit control register GOETC 0000 OXXX2
010016 XX16
010116 Group 1 time measurement/waveform generation register 0 G1TM0/G1PO0 XX16
010216 XX16
010316 Group 1 time measurement/waveform generation register 1 G1TM1/G1PO1 XX16
010416 XX16
010516 Group 1 time measurement/waveform generation register 2 G1TM2/G1P0O2 XX16
010616 XX16
010716 Group 1 time measurement/waveform generation register 3 G1TM3/G1P0O3 XX16
010816 XX16
010916 Group 1 time measurement/waveform generation register 4 G1TM4/G1P0O4 XX16
010A16 XX16
010B16 Group 1 time measurement/waveform generation register 5 G1TM5/G1PO5 XX16
010C1s6 XX16
010D16 Group 1 time measurement/waveform generation register 6 G1TM6/G1PO6 XX16
010E16 XX16
010F16 Group 1 time measurement/waveform generation register 7 G1TM7/G1PO7 XX16
011016 | Group 1 waveform generation control register O G1POCRO 0X00 X0002
011116 | Group 1 waveform generation control register 1 G1POCR1 0X00 X0002
011216 | Group 1 waveform generation control register 2 G1POCR2 0X00 X0002
011316 | Group 1 waveform generation control register 3 G1POCR3 0X00 X0002
011416 | Group 1 waveform generation control register 4 G1POCR4 0X00 X0002
011516 | Group 1 waveform generation control register 5 G1POCRS5 0X00 X0002
011616 | Group 1 waveform generation control register 6 G1POCRS6 0X00 X0002
011716 | Group 1 waveform generation control register 7 G1POCR7 0X00 X0002
011816 | Group 1 time measurement control register O G1TMCRO 0000 00002
011916 | Group 1 time measurement control register 1 G1TMCR1 0000 00002
011A16 | Group 1 time measurement control register 2 G1TMCR2 0000 00002
011B16 | Group 1 time measurement control register 3 G1TMCR3 0000 00002
011C16 | Group 1 time measurement control register 4 G1TMCR4 0000 00002
011D16 | Group 1 time measurement control register 5 G1TMCR5 0000 00002
011E16 | Group 1 time measurement control register 6 G1TMCR6 0000 00002
011F16 | Group 1 time measurement control register 7 G1TMCR7 0000 00002

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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M32C/81 Group

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
012016 ] ] XX16
012116 Group 1 base timer register G1BT XX16
012216 | Group 1 base timer control register 0 G1BCRO 0000 00002
012316 | Group 1 base timer control register 1 G1BCR1 0000 00002
012416 | Group 1 time measurement prescaler register 6 G1TPR6 0000 00002
012516 | Group 1 time measurement prescaler register 7 G1TPR7 0000 00002
012616 | Group 1 function enable register G1FE 0000 00002
012716 | Group 1 function select register G1FSs 0000 00002
012816 _ ] XXXX XXXX2
012916 Group 1 SI/O receive buffer register G1RB XX00 XXXX2
012A16 | Group 1 transmit buffer/receive data register G1TB/G1DR XX16
012B16

012C16 | Group 1 receive input register G1RI XX16
012D16 | Group 1 SI/O communication mode register G1IMR 0000 00002
012E16 | Group 1 transmit output register G1TO XX16
012F16 | Group 1 SI/O communication control register GI1CR 0000 X0002
013016 | Group 1 data compare register O G1CMPO XX16
013116 | Group 1 data compare register 1 G1CMP1 XX16
013216 | Group 1 data compare register 2 G1CMP2 XX16
013316 | Group 1 data compare register 3 G1CMP3 XX16
013416 | Group 1 data mask register 0 G1MSKO XX16
013516 | Group 1 data mask register 1 G1MSK1 XX16
013616

013716

013816 ) ] XX16
013916 Group 1 receive CRC code register G1RCRC XX16
013A16 ) ) 0000 00002
013B16 Group 1 transmit CRC code register G1TCRC 0000 00002
013C16 | Group 1 SI/O extended mode register GlEMR 0000 00002
013D16 | Group 1 SI/O extended receive control register G1lERC 0000 00002
013E16 | Group 1 SI/O special communication interrupt detect register G1lIRF 0000 00XX2
013F16 | Group 1 SI/O extended transmit control register G1ETC 0000 0XXX2
014016 ) ) XX16
014116 Group 2 waveform generation register 0 G2PO0 XX16
014216 ) ) XX16
014316 Group 2 waveform generation register 1 G2PO1 XX16
014416 ) ) XX16
014516 Group 2 waveform generation register 2 G2P0O2 XX16
014616 ) ) XX16
014716 Group 2 waveform generation register 3 G2P0O3 XX16
014816 ) ) XX16
014916 Group 2 waveform generation register 4 G2P0O4 XX16
014A16 ) ) XX16
014B16 Group 2 waveform generation register 5 G2PO5 XX16
014Ca1s6 ) ) XX16
014D1s Group 2 waveform generation register 6 G2P0O6 XX16
014E16 XX16
014F16 Group 2 waveform generation register 7 G2PO7 XX16

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)
Address Register Symbol Value after RESET
015016 | Group 2 waveform generation control register O G2POCRO 0000 00002
015116 | Group 2 waveform generation control register 1 G2POCR1 0000 00002
015216 | Group 2 waveform generation control register 2 G2POCR2 0000 00002
015316 | Group 2 waveform generation control register 3 G2POCR3 0000 00002
015416 | Group 2 waveform generation control register 4 G2POCR4 0000 00002
015516 | Group 2 waveform generation control register 5 G2POCR5 0000 00002
015616 | Group 2 waveform generation control register 6 G2POCR6 0000 00002
015716 | Group 2 waveform generation control register 7 G2POCR7 0000 00002
015816
015916
015A16
015B16
015C1s6
015D16
015E16
015F16
016016 XX16
016116 Group 2 base timer register G2BT XX16
016216 | Group 2 base timer control register 0 G2BCRO 0000 00002
016316 | Group 2 base timer control register 1 G2BCR1 0000 00002
016416 | Base timer start register BTSR XXXX 00002
016516
016616 | Group 2 function enable register G2FE 0000 00002
016716 | Group 2 RTP output buffer register G2RTP 0000 00002
016816
016916
016A16 | Group 2 SI/O communication mode register G2MR 00XX X0002
016B16 | Group 2 SI/O communication control register G2CR 0000 X0002
016C16 XXXX XXXX2
016D16 Group 2 SI/O transmit buffer register G2TB XXX XXXX2
016E16 XXXX XXXX2
016F16 Group 2 SI/O receive buffer register G2RB XXX XXXX2
017016 XXXX XXXX2
017116 Group 2 IEBus address register IEAR XXX XXXX2
017216 | Group 2 IEBus control register IECR 00XX X0002
017316 | Group 2 IEBus transmit interrupt cause detect register IETIF XXX0 00002
017416 | Group 2 IEBus receive interrupt cause detect register IERIF XXX0 00002
017516
017616
017716
017816 | Input function select register IPS 0000 00002
017916
017A16
017B16
017Cz1s
017D16
017E16
017F1e

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
01BO16
01B116
01B216
01B316
01B416
01B516
01B616
01B716
01B816
01B916
01BA16
01BB16
01BCi16
01BD16
01BE16
01BF16
01CO016 XXXX XXXX2
01C116 A-D1 register 0 AD10 XXX XXXX2
01C216 XXXX XXXX2
01C316 A-D1 register 1 AD11 XXXX XXXX2
01C416 XXXX XXXX2
01C516 A-D1 register 2 AD12 XXXX XXXX2
01C616 XXXX XXXX2
01C716 A-D1 register 3 AD13 XXXX XXXX2
01C816 XXXX XXXX2
01C916 A-D1 register 4 AD14 XXXX XXXX2
01CA16 XXXX XXXX2
01CB16 A-D1 register 5 AD15 XXXX XXXX2
01CCzis XXXX XXXX2
01CD16 A-D1 register 6 AD16 XXXX XXXX2
01CE16 XXXX XXXX2
01CF16 A-D1 register 7 AD17 XXXX XXXX2
01DO016
01D116
01D216
01D316
01D416 | A-D1 control register 2 AD1CON2 X00X X0002
01D516
01D616 | A-D1 control register 0 AD1CONO 0000 00002
01D716 | A-D1 control register 1 AD1CON1 XX00 00002
01D816
01D916
01DA16
01DB16
01DCz16 *
01DD16
01DE16
01DF16

X: Indetermination
Blank columns are all reserved space. No access is allowed.
Users cannot use any symbols with *. No access is allowed.
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M32C/81 Group 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
01E016 | CANO message slot buffer 0 standard 1DO COSLOTO_0 XXXX XXXX2
01E116 | CANO message slot buffer O standard ID1 COSLOTO_1 XXXX XXXX2
01E216 | CANO message slot buffer 0 extended IDO COSLOTO_2 XXXX XXXX2
01E316 | CANO message slot buffer 0 extended ID1 COSLOTO_3 XX16

01E416 | CANO message slot buffer 0 extended 1D2 COSLOTO_4 XXXX XXXX2
01E516 | CANO message slot buffer 0 data length code COSLOTO_5 XXXX XXXX2
01E616 | CANO message slot buffer O data 0 COSLOTO_6 XX16

01E716 | CANO message slot buffer 0 data 1 COSLOTO_7 XX16

01E816 | CANO message slot buffer 0 data 2 COSLOTO_8 XX16

01E916 | CANO message slot buffer 0 data 3 COSLOTO_9 XX16

01EA16 | CANO message slot buffer O data 4 COSLOTO_10 XX16

01EB16 | CANO message slot buffer 0 data 5 COSLOTO_11 XX16

01EC16 | CANO message slot buffer 0 data 6 COSLOTO_12 XX16

01ED16 | CANO message slot buffer 0 data 7 COSLOTO_13 XX16

01EE16 | CANO message slot buffer O time stamp high-order COSLOTO_14 XX16

01EF16 | CANO message slot buffer O time stamp low-order COSLOTO_15 XX16

01F016 | CANO message slot buffer 1 standard IDO COSLOTL1_0 XXXX XXXX2
01F116 | CANO message slot buffer 1 standard ID1 COSLOTL_ 1 XXXX XXXX2
01F216 | CANO message slot buffer 1 extended IDO COSLOT1_2 XXXX XXXX2
01F316 | CANO message slot buffer 1 extended ID1 COSLOTL_3 XX16

01F416 | CANO message slot buffer 1 extended 1D2 COSLOT1_4 XXXX XXXX2
01F516 | CANO message slot buffer 1 data length code COSLOT1_5 XXXX XXXX2
01F616 | CANO message slot buffer 1 data O COSLOT1_6 XX16

01F716 | CANO message slot buffer 1 data 1 COSLOTL_7 XX16

01F816 | CANO message slot buffer 1 data 2 COSLOTL_8 XX16

01F916 | CANO message slot buffer 1 data 3 COSLOTL 9 XX16

01FA16 | CANO message slot buffer 1 data 4 COSLOT1_10 XX16

01FB16 | CANO message slot buffer 1 data 5 COSLOT1_11 XX16

01FC16 | CANO message slot buffer 1 data 6 COSLOT1_12 XX16

01FD16 | CANO message slot buffer 1 data 7 COSLOT1_13 XX16

01FE1e | CANO message slot buffer 1 time stamp high-order COSLOT1_14 XX16

01FF16 | CANO message slot buffer 1 time stamp low-order COSLOT1_15 XX16

020016 _ XX01 0X012%
020116 CANO control register 0 COCTLRO XXXX 000021
020216 ) 0000 000021
020316 CANO status register COSTR X000 0X012%
020416 ) 0000 000021
020516 CANO extended ID register COIDR 0000 00002
020616 _ _ ] 0000 XXXX21
020716 CANO configuration register COCONR 0000 000021
020816 ) ) 0000 000021
020916 CANO time stamp register COTSR 0000 000021
020A16 | CANO transmit error count register COTEC 0000 000021
020B16 | CANO receive error count register COREC 0000 000021
020C16 ) ) 0000 000021
020D16 CANO slot interrupt status register COSISTR 0000 000021
020E16

020F16

X: Indetermination

Blank columns are all reserved space. No access is allowed.

NOTES:

1. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) and supplying a

clock to the CAN module after reset.
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M32C/81 Group

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET

021016 ) ) 0000 00002 2

021116 CANO slot interrupt mask register COSIMKR 0000 00002 2

021216

021316

021416 | CANO error interrupt mask register COEIMKR XXXX X0002 2

021516 | CANO error interrupt status register COEISTR XXXX X0002 2

021616

021716 | CANO baud rate prescaler COBRP 0000 00012 2

021816

021916

021A16

021B16

021Cz1s6

021D16

021E16

021F1e

022016 ‘

022116

022216

022316

022416

022516

022616

022716

022816 | CANO global mask register standard IDO COGMRO XXX0 00002 2

022916 | CANO global mask register standard ID1 COGMR1 XX00 00002 2

022A16 | CANO global mask register extended IDO COGMR2 XXXX 00002 2

022B16 | CANO global mask register extended ID1 COGMR3 0000 00002 2

022C16 | CANO global mask register extended ID2 COGMR4 XX00 00002 2

022D16

022E16

022F16 (Note 1)
CANO message slot 0 control register / COMCTLO/ 0000 00002 2

023016 | - ANO local mask register A standard 1D0 COLMARO XXX0 00002 2
CANO message slot 1 control register / COMCTLYL/ 0000 00002 2

023116 | - ANO local mask register A standard 1D1 COLMAR1 XX00 00002 2
CANO message slot 2 control register / COMCTL2/ 0000 00002 2

023216 CANO local mask register A extended IDO COLMAR2 XXXX 00002 2
CANO message slot 3 control register / COMCTL3/ 0000 00002 2

023316 | - ANO local mask register A extended ID1 COLMAR3 0000 00002 2
CANO message slot 4 control register / COMCTLA4/ 0000 00002 2

023416 | - ANO local mask register A extended ID2 COLMAR4 XX00 00002 2

023516 | CANO message slot 5 control register COMCTL5 0000 00002 2

023616 | CANO message slot 6 control register COMCTL6 0000 00002 2

023716 | CANO message slot 7 control register COMCTL7 0000 00002 2
CANO message slot 8 control register / COMCTLS8/ 0000 00002 2

023816 | - ANO local mask register B standard DO COLMBRO XXX0 00002 2 v

X: Indetermination

Blank columns are all reserved space. No access is allowed.
NOTES:

1. The BANKSEL bit in the COCTLRL1 register switches functions for addresses 023016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) and supplying a
clock to the CAN module after reset.
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M32C/81 Group

4. Special Function Registers (SFR)

X: Indetermination
Blank columns are all reserved space. No access is allowed.

NOTES:

1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 023016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) and supplying a
clock to the CAN module after reset.

Address Register Symbol Value after RESET
CANO message slot 9 control register / COMCTLY/ 0000 00002 2 \
023916 | - ANO local mask register B standard 1D1 COLMBR1 XX00 00002 2
CANO message slot 10 control register / COMCTL10/ 0000 00002 2
023A16 CANO local mask register B extended IDO COLMBR2 XXXX 00002 2
CANO message slot 11 control register / COMCTL11/ 0000 00002 2
023B16 | - ANO local mask register B extended ID1 COLMBR3 0000 00002 2 (Note 1)
CANO message slot 12 control register / COMCTL12/ 0000 00002 2
023C16 | - ANO local mask register B extended ID2 COLMBR4 XX00 00002 2
023D16 | CANO message slot 13 control register COMCTL13 0000 00002 2
023E16 | CANO message slot 14 control register COMCTL14 0000 00002 2
023F16 | CANO message slot 15 control register COMCTL15 0000 00002 2 ‘
024016 | CANO slot buffer select register COSBS 0000 00002 2
024116 | CANO control register 1 COCTLR1 XX00 00XX2 2
024216 | CANO sleep control register COSLPR XXXX XXX02
024316
024416 _ _ 0000 00002 2
024516 CANO acceptance filter support register COAFS 0000 00012 2
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4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
02CO016 XX16

02C116 X0 register YO register XOR,YOR XX16

02C216 XX16

02C316 X1 register Y1 register X1R,Y1R XX16

02C416 XX16

02C516 X2 register Y2 register X2R,Y2R XX16

02C616 XX16

02C716 X3 register Y3 register X3R,Y3R XX16

02C816 XX16

02C916 X4 register Y4 register X4R,Y4R XX16

02CA16 XX16

02CB16 X5 register Y5 register X5R,Y5R XX16

02CCz1s6 XX16

02CD16 X6 register Y6 register X6R,Y6R XX16

02CE16 XX16

02CF16 X7 register Y7 register X7R,Y7R XX16

02D016 XX16

02D116 X8 register Y8 register X8R,Y8R XX16

02D216 XX16

02D316 X9 register Y9 register X9R,Y9R XX16

02D416 XX16

02D516 X10 register Y10 register X10R,Y10R XX16

02D616 XX16

02D716 X11 register Y11 register X11R,Y11R XX16

02D816 XX16

02D916 X12 register Y12 register X12R,Y12R XX16

02DA16 XX16

02DB16 X13 register Y13 register X13R,Y13R XX16
02DC16 XX16

02DD16 X14 register Y14 register X14R,Y14R XX16

02DE16 XX16

02DF16 X15 register Y15 register X15R,Y15R XX16

02EO016 | XY control register XYC XXXX XX002
02E1l16

02E216

02E316

02E416 | UARTL1 special mode register 4 U1SMR4 0000 00002
02E516 | UARTL1 special mode register 3 U1SMR3 0000 00002
02E616 | UARTL1 special mode register 2 U1SMR2 0000 00002
02E716 | UARTL1 special mode register U1SMR 0000 00002
02E816 | UARTL1 transmit/receive mode register U1IMR 0000 00002
02E916 | UARTL1 baud rate register U1BRG XX16

02EA16 XXXX XXXX2
02EB16 UART1 transmit buffer register UlTB XXXX XXXX2
02EC16 | UARTL1 transmit/receive control register O uUl1co 0000 10002
02ED16 | UARTL1 transmit/receive control register 1 uici 0000 00102
02EE16 XXXX XXXX2
02EF16 UART1 receive buffer register U1RB XXX XXXX2

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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Address Register Symbol Value after RESET
02F016
02F116
02F216
02F316
02F416 | UART4 special mode register 4 U4SMR4 0000 00002
02F516 | UART4 special mode register 3 U4SMR3 0000 00002
02F616 | UARTA4 special mode register 2 U4SMR2 0000 00002
02F716 | UART4 special mode register U4SMR 0000 00002
02F816 | UART4 transmit/receive mode register U4MR 0000 00002
02F916 | UART4 baud rate register U4BRG XX16
02FA16 XXXX XXXX2
02EB16 UART4 transmit buffer register u4TB XXX XXXX2
02FC16 | UARTA4 transmit/receive control register O u4co 0000 10002
02FD16 | UARTA4 transmit/receive control register 1 U4C1l 0000 00102
02FE16 XXXX XXXX2
02EF16 UART4 receive buffer register U4RB XXX XXXX2
030016 | Timer B3,B4,B5 count start flag TBSR 000X XXXX2
030116
030216 XX16
030316 Timer Al-1 register TA1l XX16
030416 XX16
030516 Timer A2-1 register TA21 XX16
030616 XX16
030716 Timer A4-1 register TA41 XX16
030816 | Three-phase PWM control register 0 INVCO 0000 00002
030916 | Three-phase PWM control register 1 INVC1 0000 00002
030A16 | Three-phase output buffer register 0 IDBO 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 XXXX XXXX2
030E16
030F16
031016 XX16
031116 Timer B3 register TB3 XX16
031216 XX16
031316 Timer B4 register TB4 XX16
031416 XX16
031516 Timer B5 register TB5 XX16
031616
031716
031816
031916
031A16
031B16 | Timer B3 mode register TB3MR 00XX 00002
031Cz16 | Timer B4 mode register TB4AMR 00XX 00002
031D16 | Timer B5 mode register TB5MR 00XX 00002
031E16
031F16 | External interrupt cause select register IFSR 0000 00002

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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Address Register Symbol Value after RESET
032016
032116
032216
032316
032416 | UARTS3 special mode register 4 U3SMR4 0000 00002
032516 | UART3 special mode register 3 U3SMR3 0000 00002
032616 | UART3 special mode register 2 U3SMR2 0000 00002
032716 | UARTS3 special mode register U3SMR 0000 00002
032816 | UARTS3 transmit/receive mode register U3MR 0000 00002
032916 | UARTS3 baud rate register U3BRG XX16
032A16 XXXX XXXX2
032B16 UARTS3 transmit buffer register U3TB XXXX XXXX2
032C16 | UARTS3 transmit/receive control register 0 u3Co 0000 10002
032D16 | UARTS3 transmit/receive control register 1 U3C1l 0000 00102
032E16 XXXX XXXX2
032F16 UARTS3 receive buffer register U3RB XXXX XXXX2
033016
033116
033216
033316
033416 | UART2 special mode register 4 U2SMR4 0000 00002
033516 | UART2 special mode register 3 U2SMR3 0000 00002
033616 | UART2 special mode register 2 U2SMR2 0000 00002
033716 | UART2 special mode register U2SMR 0000 00002
033816 | UART2 transmit/receive mode register U2MR 0000 00002
033916 | UART2 baud rate register U2BRG XX16
033A16 XXXX XXXX2
033B16 UART?2 transmit buffer register U2TB XXXX XXXX2
033C16 | UART2 transmit/receive control register O u2Co 0000 10002
033D16 | UART2 transmit/receive control register 1 u2C1 0000 00102
033E16 _ _ XXXX XXXX2
033F16 UART?2 receive buffer register U2RB XXXX XXXX2
034016 | Count start flag TABSR 0000 00002
034116 | Clock prescaler reset flag CPSRF OXXX XXXX2
034216 | One-shot start flag ONSF 0000 00002
034316 | Trigger select register TRGSR 0000 00002
034416 | Up-down flag UDF 0000 00002
034516
034616 XX16
034716 Timer AO register TAO XX16
034816 XX16
034916 Timer Al register TAl XX16
034A16 XX16
034B16 Timer A2 register TA2 XX16
034C16 XX16
034D16 Timer A3 register TA3 XX16
034E16 XX16
034F16 Timer A4 register TA4 XX16

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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Address Register Symbol Value after RESET
035016 ) ) XX16

035116 Timer BO register TBO XX16

035216 | ] XX16

035316 Timer B1 register TB1 XX16

035416 | ] XX16

035516 Timer B2 register TB2 XX16

035616 | Timer AO mode register TAOMR 0000 0X002
035716 | Timer A1 mode register TAIMR 0000 0X002
035816 | Timer A2 mode register TA2MR 0000 0X002
035916 | Timer A3 mode register TA3SMR 0000 0X002
035A16 | Timer A4 mode register TAAMR 0000 0X002
035B16 | Timer BO mode register TBOMR 00XX 00002
035C16 | Timer B1 mode register TB1MR 00XX 00002
035D16 | Timer B2 mode register TB2MR 00XX 00002
035E16 | Timer B2 special mode register TB2SC XXXX XXX02
035F16 | Count source prescaler register TCSPR 0XXX 00002
036016

036116

036216

036316

036416 | UARTO special mode register 4 UOSMR4 0000 00002
036516 | UARTO special mode register 3 UOSMR3 0000 00002
036616 | UARTO special mode register 2 UOSMR2 0000 00002
036716 | UARTO special mode register UOSMR 0000 00002
036816 | UARTO transmit/receive mode register UOMR 0000 00002
036916 | UARTO baud rate register UOBRG XX16

036A16 _ _ XXXX XXXX2
036B16 UARTO transmit buffer register uoTB XXX XXXX2
036C16 | UARTO transmit/receive control register 0 uoco 0000 10002
036D16 | UARTO transmit/receive control register 1 uoc1 0000 00102
036E16 _ ] XXXX XXXX2
036F16 UARTO receive buffer register UORB XXX XXXX2
037016

037116

037216

037316

037416

037516

037616 | PLL control register 0 PLCO 0011 X1002
037716 | PLL control register 1 PLC1 XXXX 00002
037816 | DMAO cause select register DMOSL 0X00 00002
037916 | DMAL cause select register DM1SL 0X00 00002
037A16 | DMA2 cause select register DM2SL 0X00 00002
037B16 | DMA3 cause select register DM3SL 0X00 00002
037C16 ] XX16

037D16 CRC data register CRCD XX16

037E16 | CRC input register CRCIN XX16

037F16

X: Indetermination

Blank columns are all reserved space. No access is allowed.
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Address Register Symbol Value after RESET
038016 ) XXXX XXXX2
038116 A-DO register 0 ADOO XXXX XXXX2
038216 ) XXXX XXXX2
038316 A-DO register 1 ADO1 KXXX XXXX2
038416 ) XXXX XXXX2
038516 A-DO register 2 ADO02 KXXX XXXX2
038616 ) XXXX XXXX2
038716 A-DO register 3 ADO3 XXXX XXXX2
038816 ) XXXX XXXX2
038916 A-DO register 4 ADO4 KXXX XXXX2
038A16 ) XXXX XXXX2
038B16 A-DO register 5 ADO5 XXXX XXXX2
038C16 ) XXXX XXXX2
038D16 A-DO register 6 ADO6 XXXX XXXX2
038E16 ) XXXX XXXX2
038F16 A-DO register 7 ADO7 KXXX XXXX2
039016
039116
039216
039316
039416 | A-DO control register 2 ADOCON2 X000 00002
039516
039616 | A-DO control register 0 ADOCONO 0000 00002
039716 | A-DO control register 1 ADOCON1 0000 00002
039816 | D-A register 0 DAO XX16
039916
039A16 | D-A register 1 DAl XX16
039B16
039C16 | D-A control register DACON XXXX XX002
039D16
039E16
039F16

X: Indetermination
Blank columns are all reserved space. 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 0000 00002
03A216

03A316

03A416

03A516

03A616

03A716

03A816

03A916

03AA16

03AB16

03AC16

03AD16

03AE16

03AF16 | Function select register C PSC 00X0 00002
03B016 | Function select register AO PSO 0000 00002
03B116 | Function select register Al PS1 0000 00002
03B216 | Function select register BO PSLO 0000 00002
03B316 | Function select register B1 PSL1 0000 00002
03B416 | Function select register A2 pPS2 00X0 00002
03B516 | Function select register A3 PS3 0000 00002
03B616 | Function select register B2 PSL2 00X0 00002
03B716 | Function select register B3 PSL3 0000 00002
03B816

03B916 | Function select register A5 PS5 XXX0 00002
03BA16

03BB16

03BC16 | Function select register A6 PS6 0000 00002
03BD16 | Function select register A7 PS7 0000 00002
03BE16

03BF16

03CO016 | Port P6 register P6 XX16
03C116 | Port P7 register P7 XX16
03C216 | Port P6 direction register PD6 0000 00002
03C316 | Port P7 direction register PD7 0000 00002
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 0000 00002
03C816 | Port P10 register P10 XX16
03C916 | Port P11 register P11 XXXX XXXX2
03CAu16 | Port P10 direction register PD10 0000 00002
03CB16 | Port P11 direction register PD11 XXX0 00002
03CCa1i6 | Port P12 register P12 XX16
03CDa16 | Port P13 register P13 XX16
03CEz16 | Port P12 direction register PD12 0000 00002
03CF16 | Port P13 direction register PD13 0000 00002

X: Indetermination
Blank columns are all reserved space. No access is allowed.
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<144-pin package>

Address Register Symbol Value after RESET
03DO016 | Port P14 register P14 XXXX XXXX2
03D116 | Port P15 register P15 XX16
03D216 | Port P14 direction register PD14 X000 00002
03D316 | Port P15 direction register PD15 0000 00002
03D416

03D516

03D616

03D716

03D816

03D916

03DA16 | Pull-up control register 2 PUR2 0000 00002
03DB16 | Pull-up control register 3 PUR3 0000 00002
03DCa16 | Pull-up control register 4 PUR4 XXXX 00002
03DD16

03DE16

03DF16

03EO016 | Port PO register PO XX16
03El16 | Port P1 register P1 XX16
03E216 | Port PO direction register PDO 0000 00002
03E316 | Port P1 direction register PD1 0000 00002
03E416 | Port P2 register P2 XX16
03E516 | Port P3 register P3 XX16
03E616 | Port P2 direction register PD2 0000 00002
03E716 | Port P3 direction register PD3 0000 00002
03E816 | Port P4 register P4 XX16
03E916 | Port P5 register P5 XX16
03EA16 | Port P4 direction register PD4 0000 00002
03EB16 | Port P5 direction register PD5 0000 00002
03EC16

03ED16

03EE16

03EF16

03F016 | Pull-up control register 0 PURO 0000 00002
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: Indetermination
Blank columns are all reserved space. No access is allowed.

RENESAS
Rev.0.20 1 Jul., 2003 page 43 of 84



Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/81 Group 4. Special Function Registers (SFR)

<100-pin package>

Address Register Symbol Value after RESET
03A016
03A1l16
03A216
03A316
03A416
03A516
03A616
03A716
03A816
03A916
03AA16
03AB16
03AC16
03AD16
03AE16
03AF16 | Function select register C PSC 0X00 00002
03B016 | Function select register AO PSO 0000 00002
03B116 | Function select register Al PS1 0000 00002
03B216 | Function select register BO PSLO 0000 00002
03B316 | Function select register B1 PSL1 0000 00002
03B416 | Function select register A2 pPS2 00X0 00002
03B516 | Function select register A3 PS3 0000 00002
03B616 | Function select register B2 PSL2 00X0 00002
03B716 | Function select register B3 PSL3 0000 00002
03B816
03893 | [ T T LTI O T T
03BA16
03BB16
03BC16
03BD16
03BE16
03BF16
03CO016 | Port P6 register P6 XX16

03C116 | Port P7 register P7 XX16

03C216 | Port P6 direction register PD6 0000 00002

03C316 | Port P7 direction register PD7 0000 00002

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 0000 00002

03C816 | Port P10 register P10 XX16

03coss [ [T [ L1 LI O T T
03CAu16 | Port P10 direction register PD10 0000 00002

03CB16
03CCa1s
03CD16
03CE16
03CF16

X: Indetermination
Blank columns are all reserved space. No access is allowed.
NOTES:
1. Set address space 03CB16, 03CE16 and 03CF16 to "FF16" in the 100-pin package.
2. [I] No address space 03A016, 03A116, 03B916, 03BD16, 03C916, 03CC16 and 03CD16 is provided in the 100-pin package.
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M32C/81 Group

4. Special Function Registers (SFR)

<100-pin package>

Address

Register

Symbol

Value after RESET

03D016

03D116

03D216

03D316

03D416

03D516

03D616

03D716

03D816

03D916

03DA16

Pull-up control register 2

PUR2

0000 00002

03DB16

Pull-up control register 3

PUR3

0000 00002

03DC1s6

03DD16

03DE16

03DF16

03EO16

Port PO register

PO

XX16

03El16

Port P1 register

P1

XX16

03E216

Port PO direction register

PDO

0000 00002

03E316

Port P1 direction register

PD1

0000 00002

03E416

Port P2 register

P2

XX16

03ES516

Port P3 register

P3

XX16

03E616

Port P2 direction register

PD2

0000 00002

03E716

Port P3 direction register

PD3

0000 00002

03EB816

Port P4 register

P4

XX16

03E916

Port P5 register

PS5

XX16

03EA16

Port P4 direction register

PD4

0000 00002

03EB16

Port P5 direction register

PD5

0000 00002

03EC16

03ED16

03EE16

03EF16

03FO016

Pull-up control register 0

PURO

0000 00002

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: Indetermination

Blank columns are all reserved space. No access is allowed.

NOTES:
1. Set address space 03D216 and 03D316 to "FF16" in the 100-pin package.
2. Set address space 03DC16 to "0016" in the 100-pin package.
3. [[CIJ No address space 03D016 and 03D116 is provided in the 100-pin package.

(Note 2)

(Note 2)

(Note 2)

(Note 2)

(Note 1)

(Note 2)

(Note 1)
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M32C/81 Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vee Supply voltage Voc=AVce -0.3t0 6.0 \%
AVcc Analog supply voltage Voc=AVce -0.3t06.0 \%
Vi Input voltage  |RESET, CNVss, BYTE, P0o-P07, P1o-P17, P20-P27, -0.3 to Vcct0.3 \Y

P30-P37, P40-P47, P50-P57, P60-P67, P72-P77, P8o-
P87, P9o-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s, P150-P157Y), VRer, XN
P70, P71 -0.3t06.0
Vo Output voltage |P0o-P07, P1o-P17, P20-P27, P30-P37, P4o-P47, P50 -0.3 to Vcct0.3 \
P57, P60-P67, P72-P77, P80-P84, P86, P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-P137, P140-
P14s, P150-P157(), Vrer, XIN

P70, P71 -0.3t0 6.0 \%
Pd Power Dissipation Topr=25° C 500 mw
Topr Operating ambient temperature -20 to 85/-40 to 85@ | ° C
Tstg Storage temperature -65 to 150 °C

NOTES:
1. P11 to P15 are provided in the 144-pin package.
2. This is an option that is on request basis.
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M32C/81 Group

5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions (Vcc = 3.0V to 5.5V at Topr = — 20 to 85°C/- 40 to 85°C(3)

Symbol Parameter Standard Unit
Min Typ Max
Vec Supply voltage (Through VDC) 3.0 5.0 55 \%
Supply voltage (Not through VDC) 3.0 3.3 3.6 \%
AVce Analog supply voltage Vce \
Vss Supply voltage 0 \%
AVss Analog supply voltage 0 \%
VIH Input high ("H") |P20-P27, P30-P37, P40-P47, P50-P57, P60-P67, P72-P77, P8c- | 0.8Vce Vce \
voltage P874, P9o-P97, P100-P107, P110-P114, P120-P127, P130-
P137, P140-P146, P150-P1579, Xy, RESET, CNVss, BYTE
P70, P71 0.8Vce 6.0
P0o-P07, P10-P17 (In single-chip mode) 0.8Vcc Vee \
P0o-PO7, P1lo-P17 0.5Vce Vce \Y
(In memory expansion mode and microprocesor mode)
ViL Input low ("L") |P20-P27, P30-P37, P40-P47, P50-P57, P60-P67, P70-P77, P80 0 0.2Vcc \Y
voltage P87, P9o-P97, P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P1579, Xiv, RESET, CNVss, BYTE
P0o-P07, P10o-P17 (In single-chip mode) 0 0.2Vec | V
P0o-P07, P1o-P17 0.16Vec| V
(In memory expansion mode and microprocesor mode)
| OH(peak) Peak output P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -10.0 mA
high ("H") P67, P72-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P110-
current? P114, P120-P127, P130-P137, P140-P146, P150-P157%
|oHavg) Average output |POo-P07, P1lo-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, P11o-
current® P114, P120-P127, P130-P137, P140-P146, P150-P157%
loL(peak) Peak output PO0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 10.0 mA
low ("L") P67, P70-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P11o-
current® P114, P120-P127, P130-P137, P140-P146, P150-P157%
loL(avg) Average output |POo-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
low ("L") P67, P70-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P110-
current® P114, P120-P127, P130-P137, P140-P146, P150-P1579
f(XiN) Main clock Through VDC Voc=4.2 to 5.5V 0 32 MHz
input frequency Vac=3.0 t0 5.5V 0 20 | MHz
Not through VDC Vce=3.0 to 3.6V 0 20 MHz
f(XaN) Sub clock oscillation frequency 32.768 kHz
NOTES:

1. Output current is averaged with 100ms.
2. Total lopea) for PO, P1, P2, P8s, P87, P9, P10, P11, P14 and P15 must be less than or equal to 80mA.
Total loHpeay for PO, P1, P2, P86, P87, P9, P10, P11, P14 and P15 must be less than or equal to -80mA.
Total loupea) for P3, P4, P5, P6, P7, P8oto P84, P12 and P13 must be less than or equal to 80mA.
Total loHpeay for P3, P4, P5, P6, P72to P77, P8oto P84, P12 and P13 must be less than or equal to -80mA.
3. This is an option that is on request basis.
4. ViHand Vi reference for P87 applies to P87 used as a programmable input ports. It does not apply to P87 used as Xan.
5. P11 to P15 are provided in the 144-pin package only.
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M32C/81 Group

5. Electrical Characteristics (Vcc=5V)

Table 5.3 Electrical Characteristics (Vcc=4.2 to 5.5V, Vss=0V
at Topr=-20to 85°C, unless otherwise specified)

Vcc =5V

Symbol Parameter Condition Standard Unit
Min | Typ | Max
VoH Output high ("H") P0o-P0O7, P1lo-P17, P20-P27, P30-P37, P40-P47, P50~ |Vcc=5V 3.0 \%
voltage P57, P60-P67, P72-P77, P80-P84, P86, P87, P90-P97, |loH=-5MA
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P146, P150-P157)
P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50- |Vcc=5V 4.7 \Y
P57, P60-P67, P72-P77, P80-P84, P86, P87, P90-P97, |l0H=-200UA
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P157)
Xout Vce=5V 3.0 \
loH=-1mA
Xoour No load applied 3.3 \%
Voo Output low ("L") P0o-P0O7, P1lo-P17, P20-P27, P30-P37, P40-P47, P5o- |lo.=5mA 2.0 \%
voltage P57, P60-P67, P70-P77, P80-P84, P86, P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P146, P150-P157)
P00-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50- |lo.=200pA 045 | V
P57, P60-P67, P70-P77, P80-P84, P86, P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P146, P150-P157
Xour lo=1mA 2.0 \%
Xcour No load applied 0 \%
V1+VT.  |Hysteresis HOLD, RDY, TAON-TA4, TBON-TB5IN, INTO-INT5, 0.2 10 | V
ADTrG, CTS0-CTS4, CLKO-CLK4, TAOout-TA4our,
NMI, KI0-KI3, RxD0-RxD4, SCLO-SCL4, SDAO-
SDA4
RESET 0.2 1.8 \%
IiH Input high ("H") P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50- |VI=Vcc 50 | HA
current P57, P60-P67, P70-P77, P80-P87, P9o-P97, P100-
P107, P110-P114, P120-P127, P130-P137, P140-
P14e, P150-P157%, Xin, RESET, CNVss, BYTE
I Input low ("L") current |POo-PO7, P10-P17, P20-P27, P30-P37, P40-P47, P50- |VI=0V 5.0 | HA
P57, P60-P67, P70-P77, P80-P87, P90-P97, P100-
P107, P11o-P114, P120-P127, P130-P137, P140-
P14s, P150-P157Y, Xiv, RESET, CNVss, BYTE
Rpuue  [Pull-up resistance P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50- |VI=0V 30 50 167 | kQ
P57, P60-P67, P72-P77, P80-P84, P8s, P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P1579
Rfxin Feedback resistance |Xin 15 MQ
Rfxan Feedback resistance |Xan 10 MQ
VRAM RAM standby voltage | Through VDC 25 \%
lec Power supply current |Measurement conditions: f(XiN)=32 MHz, square wave, 28 54 | mA
In single-chip mode, output no division
pins are left open and other [ o 0—35 7 “with a wait state, 470 Iy
pins are connected to Vss. Topr=25° C
Topr=25° C when the clock stops 0.4 20 | HA
NOTES:

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

Rev.0.20 1 Jul., 2003 page 48 of 84

RENESAS



Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/81 Group

5. Electrical Characteristics (Vcc=5V)

Vcc =5V

Table 5.4 A-D Conversion Characteristics (Vcc = AVcc = VREF = 4.2 to 5.5V, Vss = AVsSs = 0V
at Topr =-20 to 85°C, nless otherwise specified)
i Standard .
Symbol Parameter Measurement condition Unit
Min | Typ | Max
- Resolution VrReE=Vee 10 | Bits
ANo to AN7 3 LSB
ANEexo, ANBxt LSB
INL Integral nonlinearity error VrReE=Voe=5V
External. op-amp +7 E
connection mode LSB
DNL Differential nonlinearity error +1 |LSB
- Offset error +3 | LSB
- Gain error +3 [LSB
RuApDER Resistor ladder VrReE=Vce 8 40 | kQ
tconw 10-bit conversion time 2.1 us
toonw 8-bit conversion time 1.8 us
tsavp Sample time 0.3 us
VREF Reference voltage Vec |V
Via Analog input voltage Vrer | V
NOTES:

1. Divide f(XiN), if exceeding 10 MHz, to keep @AD frequency less than or equal to 10 MHz.

Table 5.5 D-A Conversion Characteristics (Vcc = VREF=4.2 to 5.5V, Vss = AVss = 0V
at Topr =-20to 85°C, unless otherwise specified)

Symbol Parameter Measurement condition . Standard Unit
Min | Typ | Max
- Resolution 8 | Bits
- Absolute accuracy 10| %
tsu Setup time 3 us
Ro Output resistance 4 10 | 20 | kQ
IVREF Reference power supply input current (Note 1) 15 | mA
NOTES:

1. Mesurement condition is that one of two D-A converters is used and the DAI register (i=0, 1) for the
unused D-A converter to "0016". The resistor ladder in the A-D converter is exclued.
Ivrer flows even if the ADICONL register is set to "0" (no VRer connection).
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M32C/81 Group 5. Electrical Characteristics (Vcc=5V)

Vcc =5V

Timing Requirements (Vcc = 4.2 to 5.5V, Vss = 0V at Topr =—20 to 85°C unless otherwise specified)

Table 5.6 External Clock Input

Symbol Parameter Standard Unit
Min Max
tc External clock input cycle time 31.3 ns
twH External clock input high ("H") pulse width 13 ns
tw External clock input low ("L") pulse width 13 ns
tr External clock rising edge time 5 ns
tf External clock falling edge time 5 ns
Table 5.7 Memory Expansion and Microprocessor Modes
Symbol Parameter -Standard Unit
Min Max
taclroos) |Data input access time (RD standard, with no wait state) (Note 1) | ns
taclaoop |Data input access time (AD standard, CS standard, with no wait state) (Note 1) | ns
tac2rooe) | Data input access time (RD standard, with a wait state) (Note 1) | ns
tac2@oop |Data input access time (AD standard, CS standard, with a wait state) (Note 1) | ns
tac3roDe) | Data input access time (RD standard, when accessing a space with the multiplexed bus) (Note 1)| ns
tac3apop | Data input access time (AD standard, CS standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tac4raspp |Data input access time (RAS standard, when accessing a DRAM space) (Note 1)| ns
tac4casop |Data input access time (CAS standard, when accessing a DRAM space) (Note 1)| ns
tac4crooe) |Data input access time (CAD standard, when accessing a DRAM space) (Note 1)| ns
tsupsBck) | Data input setup time 26 ns
tsurov-ealg |RDY input setup time 26 ns
tsuopacik |HOLD input setup time 30 ns
th(ro-DB) Data input hold time 0 ns
th(caspg) Data input hold time 0 ns
thecLk-roY) |RDY input hold time 0 ns
theck+o) |HOLD input hold time 0 ns
tdeoucHoy |HLDA output delay time 25 ns

NOTES:
1. A value can be obtained from the following expressions according to the BCLK frequecncy. Insert a wait state or use lower
f(sck) as an operation frequency if a calculated value is negative.

9
tac1(RD - DB) = 0 _ 35 [ns]
( ) f(BCcLK) X 2
10°
tac1(AD - DB) = “fec 35 [ns]
9
tac2(RD — DB) = f(é&% -35 [ns] (m=3 with 1 wait state, m=5 with 2 wait states
. and m=7 with 3 wait states)
10°Xn
tac2(AD - DB) = W -35 [ns] (n=2 with 1 wait state, n=3 with 2 wait states
0 and n=4 with 3 wait states)
tac3(RD - DB) = % - 35 [ns] (m=3 with 2 wait states and m=5 with 3 wait states)
9
tac3(AD - DB) = % -35 [ns] (n=5 with 2 wait states and n=7 with 3 wait states)
9
tac4(RAS — DB) = % —-35 [ns] (m=3 with 1 wait state and m=5 with 2 wait states)
9
tac4(CAS — DB) = % —35 [ns] (n=1 with 1 wait state and n=3 when 2 wait states)
9
tac4(CAD — DB) = % —35 [ns] (I=1 with 1 wait state and I=2 with 2 wait states)
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M32C/81 Group 5. Electrical Characteristics (Vcc=5V)

Vcc =5V
Timing Requirements
(Vcc =4.2t0 5.5V, Vss =0V at Topr = -20 to 85°C unless otherwise specified)

Table 5.8 Timer A Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter Unit
Min Max
tc(ra) TAIN input cycle time 100 ns
tW(TAH) TAIN input high ("H") pulse width 40 ns
tw(TAL) TAIN input low ("L") pulse width 40 ns
Table 5.9 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min Max
tc(ta) TAIN input cycle time 400 ns
tW(TAH) TAIN input high ("H") pulse width 200 ns
tW(TAL) TAIN input low ("L") pulse width 200 ns

Table 5.10 Timer A Input (External Trigger Input in One-Shot Timer Mode)

Standard
Symbol Parameter Unit
Min Max
tc(ta) TAIN input cycle time 200 ns
tW(TAH) TAiN input high ("H") pulse width 100 ns
tw(TAL) TAIN input low ("L") pulse width 100 ns

Table 5.11 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Standard
Symbol Parameter Unit
Min Max
tW(TAH) TAIN input high ("H") pulse width 100 ns
tW(TAL) TAIN input low ("L") pulse width 100 ns

Table 5.12 Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

Standard
Symbol Parameter Unit
Min Max
tcup) TAiout input cycle time 2000 ns
tW(UPH) TAiout input high ("H") pulse width 1000 ns
tw(uprL) TAiout input low ("L") pulse width 1000 ns
tsuwep-TiNy | TAiouT input setup time 400 ns
th(rin-up) TAiout input hold time 400 ns
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M32C/81 Group 5. Electrical Characteristics (Vcc=5V)

Timing Requirements
(Vcc =4.2t0 5.5V, Vss = 0V at Topr =-20 to 85°C unless otherwise specified)

Table 5.13 Timer B Input (Count Source Input in eEvent Counter Mode)

Vcc =5V

Standard .
Symbol Parameter - Unit
Min Max
team) TBi input cycle time (counted on one edge) 100 ns
tw(teH) TBin input high ("H") pulse width (counted on one edge) 40 ns
tw(rBL) TBim input low ("L") pulse width (counted on one edge) 40 ns
tcms) TBiN input cycle time (counted on both edges) 200 ns
tW(TBH) TBi input high ("H") pulse width (counted on both edges) 80 ns
tw(Tel) TBin input low ("L") pulse width (counted on both edges) 80 ns
Table 5.14 Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min Max
[ () TBi input cycle time 400 ns
tW(TBH) TBi input high ("H") pulse width 200 ns
tw(TBL) TBi input low ("L") pulse width 200 ns
Table 5.15 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min Max
tcam TBiN input cycle time 400 ns
tW(TBH) TBi input high ("H") pulse width 200 ns
tw(TBL) TBi input low ("L") pulse width 200 ns
Table 5.16 A-D trigger Input
Standard .
Symbol Parameter Unit
Min Max
tcp) AD1rc input high ("H") pulse width (trigger available at minimum) 1000 ns
twianL) ADra input low ("L") pulse width 125 ns
Table 5.17 Serial I/0
Standard .
Symbol Parameter - Unit
Min Max
tcex) CLKi input cycle time 200 ns
twi(ckH) CLKi input high ("H") pulse width 100 ns
twicky CLKi input low ("L") pulse width 100 ns
tdco TxDi output delay time 80 ns
thco TxDi hold time 0 ns
tsup- RxDi input hold time 30 ns
thco RxDi input hold time 90 ns
Table 5.18 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min Max
TW(NH) INTi input high ("H") pulse width 250 ns
twiny INTi input low ("L") pulse width 250 ns
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M32C/81 Group

5. Electrical Characteristics (Vcc=5V)

Switching Characteristics
(Vcc =4.2t0 5.5V, Vss = 0V at Topr =20 to 85°C unless otherwise specified)

Vcc =5V

Table 5.19 Memory Expansion Mode and Microprocessor Mode (with No Wait State)

Symbol Parameter Mi%snlfjri%?rfm Standard Unit
Min Max

tdeckap) | Address output delay time 18 ns
theck-ap) | Address output hold time (BCLK standard) -3 ns
th(ro-AD) Address output hold time (RD standard) 0 ns
thwr-AD) Address output hold time (WR standard) (Note 1) ns
tdeokcs) | Chip-select signal output delay time 18 ns
theokcs) | Chip-select signal output hold time (BCLK standard) -3 ns
thro-cs) Chip-select signal output hold time (RD standard) 0 ns
thprcs) Chip-select signal output hold time (WR standard) See Figure 5.1 (Note 1) ns
tdeoaE) | ALE signal output delay time 18 ns
theowAE) | ALE signal output hold time -2 ns
tdecro)  |RD signal output delay time 18 ns
theowro)  |RD signal output hold time -5 ns
tdeckwr) | WR signal output delay time 18 ns
tdeckwr) | WR signal outpu hold time -3 ns
tdoBwR) Data output delay time (WR standard) (Note 1) ns
thprDB) Data outpu hold time (WR standard) (Note 1) ns
tWWR) Write pulse width (Note 1) ns
NOTES:

1. A value can be obtained from the following expressions according to the BCLK frequency.

10°
td(DB - WR) = W —-20 [ns]
10°
th(WR - DB) = W -10 [ng]
th(WR — AD) = i —-10 [ns]
f(BCLK) X 2
10°
th(WR —CS) = 7&80“) <2 " 10 [ns]
tw(WR) = i —-15 [ns]
f(ecLk) X 2
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M32C/81 Group

5. Electrical Characteristics (Vcc=5V)

Switching Characteristics
(Vecc =4.2t0 5.5V, Vss = 0V at Topr =-20to 85°C unless otherwise specified)

Table 5.20 Memory Expansion Mode and Microprocessor Mode
(With a Wait State, Accessing an External Memory)

Vcc =5V

Symbol Parameter M%%sn%ri%gwr:e nt 'Standard Unit
Min Max

tdeckap) | Address output delay time 18 ns
th@ck-Ap) | Address output hold time (BCLK standard) -3 ns
thro-AD) Address output hold time (RD standard) 0 ns
thor-AD) Address output hold time (WR standard) (Note 1) ns
tdeckes) | Chip-select signal output delay time 18 ns
thecwes) | Chip-select signal output hold time (BCLK standard) -3 ns
thro-cs) Chip-select signal output hold time (RD standard) 0 ns
thprcs) Chip-select signal output hold time (WR standard) See Figure 5.1 (Note 1) ns
tdeccas) | ALE signal output delay time 18 ns
thecweas) | ALE signal output hold time -2 ns
tdeckro)  [RD signal output delay time 18 ns
thecro)  |RD signal output hold time -5 ns
tdeckwr) | WR signal output delay time 18 ns
tdeckwr) | WR signal outpu hold time -3 ns
tdoBwR) Data output delay time (WR standard) (Note 1) ns
thmwrDB) Data outpu hold time (WR standard) (Note 1) ns
TWWR) Write pulse width (Note 1) ns
NOTES:

1. A value can be obtained from the following expressions according to the BCLK frequency.

td(DB - WR) = 10°Xn_ -2 [ns] (n=1 with 1 wait state, n=2 with 2 wait states

feeLk) . and n=3 with 3 wait states)
10
th(WR - DB) = W —-10 [ng]
th(WR — AD) = L —-10 [ng]
f(BCLK) X 2
th(WR - CS) = A —-10 [ns]
f(BCLK) X 2
tw( WR) = M - 15 [ns] (n=1 with 1 wait state, n=3 with 2 wait states
fecL X 2 and n=5 with 3 wait states)
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M32C/81 Group 5. Electrical Characteristics (Vcc=5V)

Vcc =5V

Switching Characteristics
(Vcc =4.2t0 5.5V, Vss = 0V at Topr =20 to 85°C unless otherwise specified)

Table 5.21 Memory Expansion Mode and Microprocessor Mode
(With a Wait State, Accessing an External Memory and Selecting a Space with the
Multiplexed Bus)

Symbol Parameter M?:%%éjri(teig]rf nt Standard Unit
Min Max
tdeckap) | Address output delay time 18 ns
theckap) | Address output hold time (BCLK standard) -3 ns
thro-AD) Address output hold time (RD standard) (Note 1) ns
thwr-AD) Address output hold time (WR standard) (Note 1) ns
tdeokcs) | Chip-select signal output delay time 18 ns
theokes) | Chip-select signal output hold time (BCLK standard) -3 ns
throcs) Chip-select signal output hold time (RD standard) (Note 1) ns
thwwrcs) Chip-select signal output hold time (WR standard) (Note 1) ns
tdeokrp) | RD signal output delay time See Figure 5.1 18 ns
theok-ap)  |RD signal output hold time -5 ns
tdeckwr) | WR signal output delay time 18 ns
tdeckwr) | WR signal output hold time -3 ns
tdoBwWR) Data output delay time (WR standard) (Note 1) ns
thoewr) Data output hold time (WR standard) (Note 1) ns
tdeokaE) | ALE signal output delay time (BCLK standard) 18 ns
theoaE) | ALE signal output hold time (BCLK standard) -2 ns
tdapAp) ALE signal output delay time (address standard) (Note 1) ns
thaE-AD) ALE signal output hold time (address standard) (Note 1) ns
tdzro-AD) Address output high-impedance time 8 ns
NOTES:
1. Avalue can be obtained from the following expressions according to the BCLK frequency.
th(RD - AD) = A -10 [ng]
f(BCLK) X 2
th(WR - AD) = A -10 [ns]
f(BCLK) X 2
th(RD - CS) = 10 -10 [ns]
f(BCLK) X 2
th(WR - CS) = A —-10 [ng]
f(BCcLK) X 2
10°X m o o
tdoB-WR)= ———————~ —25 [ns] (m=3 with 2 wait states and m=5 with 3 wait states)
f(BCLK) X 2
th(WR - DB) = A —-10 [ns]
f(BCcLK) X 2
td(AD — ALE) = A -20 [ns]
f(BCLK) X 2
10°
th(ALE — AD) = —f(BCLK) X2 10 [ns]
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M32C/81 Group

5. Electrical Characteristics (Vcc=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 the DRAM Area)

Vcc =5V

Symbol Parameter Meciﬂgi%g}?m Standard Unit
Min Max
tdeckap)  |Row address output delay time 18 ns
theckap)  |Row address output hold time (BCLK standard) -3 ns
thecLk-cap) | Column address output delay time 18 ns
tdscLk-cap) | Column address output hold time (BCLK standard) -3 ns
th(ras-rAD) |Row address output hold time after RAS output (Note 1) ns
tdcLk-rAS) |RAS output delay time (BCLK standard) 18 ns
th(ecLk-rAs) |RAS output hold time (BCLK standard) See Figure 5.1 -3 ns
trP RAS high ("H") hold time (Note 1) ns
tdecLk-cas) | CAS output delay time (BCLK standard) 18 ns
thscLk-cas) | CAS output hold time (BCLK standard) -3 ns
tdscLk-bw) |DW output delay time (BCLK standard) 18 ns
thecLk-ow) |DW output hold time (BCLK standard) -5 ns
tsups-cas) | CAS output setup time after DB output (Note 1) ns
thecik-oB | 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. A value can be obtained from the following expressions according to the BCLK frequency.
th(RAS — RAD) = _10° -13 [ns]
f(BCLK) X 2
10°
tRP = 7f(scu<) X 2 X3-20 [ns]
tsu(DB — CAS) = _10° -20 [ns]
f(BCLK)
9
tsu(CAS — RAS) = ~ 10 -13 [ns]
f(BCLK) X 2
RRENESAS
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M32C/81 Group 5. Electrical Characteristics

PO o O
P1

P2 30pF
P3
P4
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/81 Group 5. Electrical Characteristics

Memory expansion mode and microprocessor mode (with no wait state)
Read timing

tacl(RD-DB)® | ‘ep! i i NBCLKRD)
: 1 /bns.min |

BCLK , : \
td(BCLK-ALE) ! th(BCLK-ALE) ! E i :
18ns. e in ! H I :

:max > * -2ns.min ; ; ; :

ALE . ; : :

| td(BCLK-CS) | th(BCLK-CS) 5 5 E
<> 18ns.max® <> _3ns.min ; ' , '

CSi O\ 5 n ; \ i ,—i

o oy | e th(RD- -CS) : : i
D ; =; | ! Ons.min: : '
td(BCLK-AD) | ; : ;
'« 18ns.max®) :th(.BC3|a|§ ﬁﬁ) E !
ADi —y . j i : - - :
BHE : >:( ? A ; X X :
i1 td(BCLK-RD), '« th(RD-AD) 5 ;
|1 18ns.max/* > ' Ons.min : ! :
B ' = s

H <—l—>‘
i tac1(AD- DB) :

I B o W e W

: tsu(DB- BCLK) '<—> <—>| th(RD DB)
; 26ns.min® ons.min’
NOTES:
1. A value is guaranteed with no external factor. Maximum 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).
2. It varies with the 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)

S/ e A L A s e

td(BCLK-ALE) _h: i« th(BCLK-ALE) E : i

ALE b . -2ns.min 0\
 td(BCLK- CS) i 5 ! th(BCLK-CS) : ;
<> 18ns.max; ' ' <> -3ns.min | : !
csi T\ | ; | L/ | i |
. teyc! o P th(WR-CS)® ! | : 5
- ' g > ! : :
'td(BCLK-AD) : ! "th(BCLK-AD) : ;
. » 18ns.max; : : ' -3ns.min | : ;
ADi T X T T T \ ' I ]
BHE -y ; ; ; t -(1) . - : j
- : ! th(WR-AD)® ! ; ! :
;  dBCLK-WR) tw(WR)(l ™ : :
[ — \ 18ns.max «—»e—p ; ' i !
WR,WRL, ; ; - : ; :
WRH : : \—_/ th(BCLK-WR) ; 5 :
i | —» ¢-30nS.min | ! ! ' ‘
I td(DB-WR)® | th(WR-DB)) ! i ; ;

DBi e - | = Yo e e

NOTES: Measurement conditions
1. It varies with the operation frequency. * Vec=4.210 5.5V
td(DB-WR)=(tcyc-20)ns.min « Input high and low voltage: ViH=2.5V, ViL=0.8V
th(WR-DB)=(tcyc/2-10)ns.min « Output high and low voltage: VoH=2.0V, VoL=0.8V

th(wR-AD)=(tcyc/2-10)ns.min
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/81 Group

5. Electrical Characteristics

Read tlmlng

Memory expansion mode and microprocessor mode (with a wait state)

BCLK J 18ns.max ;\4/—\?\—1—\?\
td(BCLK-ALE) : th(BCLK -ALE): ; : 3
- . % 2nsmin | , '
ALE L A : : L/ \
¢_» [d(BCLK-CS) i i | th(BCLK-CS)
. . 18ns.max® it -3ns.m|r;1
Csi -\ : : i 4 ¥
Lo teyc 5 5 + = th(RD-CS)
[ ; > ! o i Ons.min
td(BCLK-AD) ! ; ; {th(BCLK-AD)
) <> 18ns.max® ' ! - in !
ADiI ' : ' ' C XM j
BHE —/ : : : - 5
! ! td(BCLK-RD ; : >l e
. ( ), : : » - th(RD-AD)
' . 18ns. max. : ' ' : i '
RD N -\ | | : |
o P tac2(RD- DB® ! ., : «IN(BCLK-RD)
b T | > 11 -Bns.min |
bl : tac2(AD-DB)@ : o b 3
DB Ty 1eeeee HZ """"""" bomees < L } ““““
! i- 1 T
; : tsu(DB-BCLK) ¢——>» ‘&> th(RD-DB)
! ; 26ns.min® Pl iops.min ;
Notes :

Write timing (wrltten in 2 cycles with no wait state)

1. A value is guaranteed with no external factor. Maximum 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).

2. It varies with the operation frequency.
tac2(RD-DB)=(tcyc/2 x m-35)ns.max (m=3 with 1 wait state, m=5 with 2 wait states and m=7 with 3 wait states.)
tac2(AD-DB)=(tcyc X n-35)ns.max (n=2 with 1 wait state, n=3 with 2 wait states and n=4 with 3 wait states.)

1. It varies with the operation frequency.
td(DB-WR)=(tcyc x n-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 x n-15)ns.min

BCLK _,* 18ns.max \ ) \ I\—/—\_
:td(BCLK ALE)! ’ I l : ! ;
| 44— th(BCLK-ALE) ' ' : : E
ALE . 7 P\ -2ns.min | / \
‘e td(BCLK-CS) i th(BCLK-CS) 5
_ 18ns.max: i ; ~3ns.min :
csi | \ ! ! L | ;
e teyet , L i t(WR- co)W i l 5
| !td(BCLK-AD) i D " th(BCLK-AD) i 5
' | : : ! -3ns.min_: : '
ADi 18ns.max: ; ; : ,X s . :
BHE 5 : i - : j
! td(BCLK- WR); | WR)®D | twva)(l | th(WR- AD)(l) ; i 5
WR WRL 18ns.max ¢ E———» : ' :
) | j ' )
WRH ; 5 \ _._/. th(BCLK- WR) : :
: , ' > ’4— -3ns.min ;¢ ' i '
D e td(DB-WR)® s NWR-DB)D : i 5

DBi e it | yooe prrannnes pore

NOTES: Measurement conditions

*Vcec=4.2t0 5.5V
* Input high and low voltage:

(n=1 with 1 wait state, n=2 with 2 wait states and n=3 with 3 wait states)

VIH=2.5V, VIiL=0

* Output high and low voltage:

(n=1 with 1 wait state, n=3 with 2 wait states and n=5 with 3 wait states)

VoH=2.0V, VoL=0.8V

Figure 5.3 Vcc=5V Timing Diagram (2)
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M32C/81 Group

Preliminary specification
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5. Electrical Characteristics

Memory expansion mode and microprocessor mode
(with a wait state, when accessing an external memory and using the multiplexed bus)

It varies with the 0£)erat|0n frequency.
td(AD-ALE)=(tcyc/2-20)ns.min

Read timing :
BCLK / / / \
1 18ns.max ' ' | '
td(BCLK -ALE) i th(BCLK-ALE) ; i :
> :‘_ -2ns.min | : ' '
ALE L \ : : l L/ D\
| tdBCLK-CS) | 5 teye ! 5 ' IN(BCLK-CS)
> 18ns.max | ! - ' > Dle— 1 i-3nsmin |
o —\ i ! th(RD- c5)<1> /—
itd(AD-ALE)( : ¢ th(ALE- AD)() P P
L e S :
ADI X Adoress | :)'t'&'(éb'AE """""" 1----{ Data input_}-------1--- {_Address
/DB : T ~_28n$ max) - «—» @ th(RD-DB) !
{td(BOLK- AD) i Lsu(Dg- BZ%[L]?mI o onSmIN 4 gL k-AD) |
) ! 18ns.max! i t,acs(RD-DB)(1 : [ <> _3ns.min !
ADi X ¥ : : T X
BHE \ ; ; . - - L
o : : : g D N
tac3(AD-DB)® ! td(BCLK-RD) ! ! th(BCLK-RD)! | th(RD- AD)<1> '
' {4 18ns.max Bns.min > <
RD : \ /
NOTES: '
1.

th(ALE-AD)=(tcyc/2-10)ns.min, th(RD-AD)=(tcyc/2-10)ns.min, th(RD-CS)=(tcyc/2-10)ns.min
tac3(RD-DB)=(tcyc/2 x m-35)ns.max (m=3 with 2 wait states and m=5 with 3 wait states)
tac3(AD-DB)=(tcyc/2 x n-35)ns.max (n=5 with 2 wait states and n=7 with 3 wait states)

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

1. It varies with the operation frequency.
td(AD-ALE)=(tcyc/2-20)ns.min

th(ALE-AD)=(tcyc/2-10)ns.min, th(wR-AD)=(tcyc/2-10)ns.min
th(WR-CS)=(tcyc/2-10)ns.min, th(wR-DB)=(tcyc/2-10)ns.min
td(DB-WR)=(tcyc/2 x m-25)ns.min

ec /N /[

1 18ns.max | ' i ‘ ‘ ' :
td(BCLK-ALE) _: ; (N(BCLK-ALE) i i i i i
> > f— -2ns.min : ! ! ! '

ALE L o i i i i / P\

: o ; toyc ! | ; ! 1th(BCLK-CS)
E<—>"[d(BCLK C:S') - ! > ; th(WR-CS)®: ~: -3ns.min :
N T i 18ns.max: ! i i ' | — T
S = = 5 i ) e
td(AD-ALE)® | | th(ALE-AD)® i i o : i
et ! ! L : :

fI‘DDB' { Address X | Data output ! | X Address
| ' : , : I:: T T |V|: 1 > :
5 : P ! td(DB-WR)® D | th(WR-DB @ '

' _1td(BCLK-AD) ' ; ; . ( ). Ih(BCLK-AD)
ADi 1 18ns.max; : : : : .‘—’ -3ns.min
BHE : A i i : i s i X i
1 1 1 i ' I S 1
; ; | td(BCLK-WR) | th(BCLK-WR) | | t(WR-AD)® !
N ! ! -« ' -3ns.min 4— ! !
WRWRL,— e — e e ¥ i e
WRH | | n e e e e |

NOTES: Measurement conditions

*Vcc=4.2 t0 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 5.4 Vcc=5V Timing Diagram (3)
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M32C/81 Group

5. Electrical Characteristics

Memory expansion mode and microprocessor mode

(When accessing the DRAM area)
Read timing

ok N\ /% [

L tcyb ! '
D ' . 'td(BCLK-CAD
td(BCLK-RAD)  th(BCLK-RAD) <! ( )

. g (€]
«»18Ns.max -3ns.minie ! 18ns.max

t:h(BCLK-CAD)

MAI X x

Row address:

Column address

i th(RAS-RAD)®
! ' P

RAS | O\ :

tRP®

td(BCLK-RAS)

' td(BCLK-CAS)

e th(BCLK-RAS)

\
H
H
|
Y
)
A
H
H
H
H
H
H
H
H
|
j
H
.
T
j
H
H
)
j
H
H
:

-3ns.min ' '

1 H 1
!
H
H
H
H
H
H
H
H
H
i
j
H
H
H
H
H
H
H
H
H
H
H
H
b
h
H
H
H

4 18ns.max®; > 18ns. max®
CASL | N ’ ,
CASH 5 P b '« th(BCLK-CAS)
bW Lo tac4(CAS-DB)® i
i P! ! tac4(cAD-DB®: I i1 : i
L b tac4(RAS-DB)® 5 ; i
S - FRANNS T N S S 31 SR S——
' ] ; | {SU(DB-BCLK) i«—>! =—>ith(CAS-DB) 5
' ' © 26ns.min® ' Ons.min
NOTES:

1. A value is guaranteed with no external factor. Maximum 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).

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

2. It varies with the 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)
taca(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
¢ Vcc=4.2t0 5.5V

* Input high and low voltage: VIiH=2.5V, VIiL=0.8V
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 Output high and low voltage: VoH=2.0V, VoL=0.8V
Figure 5.5 Vcc=5V Timing Diagram (4)
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M32C/81 Group 5. Electrical Characteristics

Memory expansion mode and microprocessor mode
(When accessing the DRAM area)

Write timing |

BCLK | , ' ' ' ' ﬂ

3 teye . : : : ;

td(BCLK-RAD) | | UtdBCLK-CAD) | ; ' :
- < N ! h th(BCLK-CAD
18ns.max th(BCLK-RAD) 't 18ns.max ; ' ( )

e} -3nS.Min

X

gl i -3ns.mine !
MAI x Row address !

th(RAS-RAD)®

RAS \

Column address

-

tRPM

v

td(BCLK-RAS) td(BCITK—CAS): - th(BCLK-RAS)

: > : e i
- : " 118ns.max I~ 1 18ns.max .I 3ns.n':1|n
CASL 5 : Y ; ; ¥ : :
ASH | : I I : : o, ' ;
CAS : : l b ! : —* 1+ th(BCLK-CAS) :
td(!BCLK—DW) ! i - ! ; ; —3ns.r’rl1|n ; i
- 2 18ns.max .
ow P\ | I | YR | |
P : ! P : ; —» < th(BCLK-DW) ! i
! | tsuDB-CAS)® | ! ; A ; ;
‘Hiz : — i : — ; 5
DB -rremeeeeeeed ( : : : : D S Aremomoses Ha
i ! i : i : “—*! th(BCLK-DB) | !
' ' : ' ' -7ns.min
NOTES:

1. It varies with the operation frequency.
th(RAS-RAD)=(tcyc/2-13)ns.min
trRP=(tcyc/2 x 3-20)ns.min
tsu(DB-CAS)=(tcyc-20)ns.min

Measurement conditions
e 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

Figure 5.6 Vcc=5V Timing Diagram (5)
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M32C/81 Group 5. Electrical Characteristics

Memory expansion mode and microprocessor mode
Refresh timing (CAS-before-RAS refresh)

BCLK /
td(BCLK-RAS) < teye >
:' ': 18ns.ma.x : 1
RAS Py ‘ . '
' - ; , : = th(BCLK-RAS
: i Isu(CAS-RAS)V : : : Retn -3(ns min )
: L e : : ' i B
CASL ! T\ ; .
CASH 5td(BCLK-CAIS<)_’: > '« th(BCLK-CAS)
: - ' ! ' : 1 ' -3ns.min
18ns.max H i ! : | :
DW
NOTES :

1. It varies with the operation frequency.
tsu(CAS-RAS)=(tcyc/2-13)ns.min

Refresh timing (Self-refresh)

BCLK

td(BCLK-RAS),
18ns.max >

R_'AS E E \i\ i i (( ! H ! '
5 b ! /A ! i« th(BCLK-RAS)
|1 tSU(CAS-RAS)D ! i ; 5 ; -3ns.min
CASL E \ ' i i {( : . . !
CASH I, ' : N/ : > '« th(BCLK-CAS)
> td(BCLK-CAS) : ; ; : L Bnsmin
; 18ns.max ; ; ( ( ' !
DW : ; : )
NOTES:

1. It varies with the operation frequency.
tsu(CAS-RAS)=(tcyc/2-13)ns.min
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

Figure 5.7 Vcc=5V Timing Diagram (6)
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M32C/81 Group

5. Electrical Characteristics

)

)

tc(TA) N
tw(TAH)
I
TAIIN input
B tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT input
tw(UPL) -
TAIOUT input

(Counter increment/

X

decrement input)
In event counter mode

TAIIN input — T
(When counting on falling th(Tin-UP) < tsu(UP-Tin)
edge is selected)
TAIIN input _
(When counting on rising
edge is selected)
tc(TB) N
tw(TBH)
TBIIN input
tw(TBL)
tc(AD) N
tw(ADL)
ADTRG input J
tc(CK) o
tw(CKH)
CLKi
tw(CKL) o
th(C-Q)

TxDi ><

td(c—Q) tsu(D-C) < > th(C-D)
RxDi 4 *
tw(INL)
INTi input
tw(INH) g
Figure 5.8 Vcc=5V Timing Diagram (7)
RENESAS

Rev.0.20 1 Jul., 2003 page 64 of 84




Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/81 Group

5. Electrical Characteristics

(Valid only with a wait state)

RD
(Separate bus) \

BCLK _/_\_/_\_/_

[vee=sv |

Memory expansion mode and microprocessor mode

WR, WRL, WRH
(Separate bus) \

RD
(Multiplexed bus) \

WR, WRL, WRH
(Multiplexed bus) \

RDY input

tsu(RDY-BCLK)

(Valid with a wait state or with no wait state)

BCLK

tsu(HOLD-BCLK)

th(BCLK-RDY)

<>
HOLD input \ G/

]

HLDA output

P50 to P52

Measurement conditions

*VCC=4.21t0 5.5V

« Input high and low voltage: VIH=4.0V, VIL=1.0V
 Output high and low voltage: VOH=2.5V, VOL=2.5V

td(BCLK-HLDA) ﬁ»e —> < g

—

(BCLK—HLDA)

Dy

PO, P1, P2, e
phps  ——

Figure 5.9 Vcc=5V Timing Diagram (8)
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M32C/81 Group 5. Electrical Characteristics (Vcc = 3.3 V)

Vcc =3.3V

Table 5.23 Electrical Characteristics (Vcc=3.0to 3.6V, Vss=0V at Topr = —-20 to 85°C,
unless otherwise specified)

Symbol Parameter Condition Standard Unit
Min | Typ | Max
VoH Output high ("H") P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50~ (loH=-1mA 2.7 \%
voltage P57, P60-P67, P72-P77, P80-P84, P86, P87, P90-P97,

P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P157

Xout lo=-0.1mA 2.7 v

Xoout No load applied 3.3 Vv

Voo Output low ("L") P00-P07, P10-P17, P20-P27, P30-P37, P40-P47, P50- |lot=1mA 05 | V
voltage P57, P60-P67, P70-P77, P80-P84, P8, P87, P90-P97,

P100-P107, P110-P114, P120-P127, P130-P137,
P140-P146, P150-P157Y

Xour lo.=0.1mA 05 | V
Xcour No load applied 0 Y,
VT+-VT  |Hysteresis HOLD, RDY, TAON-TA4iN, TBON-TB5IN, INTO-INT5, 0.2 1.0 Vv

ADTRG, CTS0-CTS4, CLKO-CLK4, TAOour-TA4our,
NMI, KI0-KI3, RxD0-RxD4, SCLO-SCL4, SDAO-

SDA4
RESET 0.2 1.8 \%
IiH Input high ("H") P0o-P07, P10o-P17, P20-P27, P30-P37, P40-P47, P50- |VI=Vcc 4.0 | HA
current P57, P60-P67, P72-P77, P80-P87, P90-P97, P100-

P107, P110-P114, P120-P127, P130-P137, P140-
P14s, P150-P157, Xin, RESET, CNVss, BYTE
I Input low ("L") current [POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50- |VI=0V -4.0 | HA
P57, P60-P67, P72-P77, P80-P87, P90-P97, P100-
P107, P110-P114, P120-P127, P130-P137, P140-
P14s, P150-P157Y, X, RESET, CNVss, BYTE
Rputup  [Pull-up resistance P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50- |VI=0V 66 120 | 500 | kQ
P57, P60-P67, P72-P77, P80-P84, P8s, P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P1570

Rfxin Feedback resistance |XiN 3.0 MQ
Rfxan Feedback resistance |Xan 20.0 MQ
VRav RAM standby voltage | Through VDC 2.5 \%
Not through VDC 2.0
lcc Power supply current |Measurement condition: f(Xin)=20 MHz, square wave, 17 38 | mA
In single-chip mode, output no division
pins are left open and other s - 0=35 7 “with a wait state, 5.0 LA
pins are connected to Vss. not through VDC, Topr=25° C
f(Xan)=32 kHz, with a wait state, 340 HA
through VDC, Topr=25° C
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/81 Group

5. Electrical Characteristics (Vcc = 3.3 V)

Table 5.24 A-D Conversion Characteristics (Vcc = AVcc = VREr = 3.0 to 3.6V,

at Topr =-20to 85°C, unless otherwise specified)

Vcc = 3.3V

Vss = AVss = 0V

Symbol Parameter M?:%sr:ijri%g}? nt : Standard Unit
Min | Typ | Max
- Resolution VRer=Vce 10 | Bits
INL Integral nonlinearity error No S&H function (8-bit) | Vcc=Vre=3.3V +2 |LSB
DNL Differential nonlinearity error |No S&H function (8-bit) +1 |LSB
- Offset error No S&H function (8-bit) +2 |LSB
- Gain error No S&H function (8-bit) +2 |LSB
RLADDER Resistor ladder VRer=Vce 8 40 | kQ
tconv 8-bit conversion time 1.8 us
VReF Reference voltage 3.0 Vec | V
Via Analog input voltage 0 VRer | V
S&H: Sample and hold
NOTES:

1. Divide f(XiN), if exceeding 10 MHz, to keep @AD frequency less than or equal to 10 MHz.

Table 5.25 D-A Conversion Characteristics (Vcc = VRErF = 3.0 to 3.6V, Vss = AVss = OV
at Topr =-20 to 85°C, unless otherwise specified)

i Standard .
Symbol Parameter Measurement condition Unit
Min | Typ | Max

- Resolution 8 | Bits

- Absolute accuracy 10| %

tsu Setup time 3 us
Ro Output resistance 4 10 | 20 | kQ
IVREF Reference power supply input current (Note 1) 1.0 | mA

NOTES:

1. Mesurement condition is that one of two D-A converters is used and the DAI register (i=0, 1) for the
unused D-A converter to "0016". The resistor ladder in the A-D converter is exclued.
Ivrer flows even if the ADICONL register is set to "0" (no VRer connection).
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M32C/81 Group 5. Electrical Characteristics (Vcc = 3.3 V)

Vcc = 3.3V

Timing Requirements (Vcc = 3.0 to 3.6V, Vss = 0V at Topr = —20 to 85°C unless otherwise specified)

Table 5.26 External Clock Input

Symbol Parameter Standard Unit
Min Max

tc External clock input cycle time 50 ns
twH) External clock input high ("H") pulse width 22 ns
tw External clock input low ("L") pulse width 22 ns
tr External clock rising-edge time 5 ns
tf External clock falling-edge time 5 ns
Table 5.27 Memory Expansion Mode and Microprocessor Mode

Symbol Parameter -Standard Unit

Min Max

taclroos) |Data input access time (RD standard, with no wait state) (Note 1) | ns
taclaoop |Data input access time (AD standard, CS standard, with no wait state) (Note 1) | ns
tac2rooe) | Data input access time (RD standard, with a wait state) (Note 1) | ns
tac2@oop |Data input access time (AD standard, CS standard, with a wait state) (Note 1) | ns
tac3roDe) | Data input access time (RD standard, when accessing a space with the multiplexed bus) (Note 1)| ns
tac3apop | Data input access time (AD standard, CS standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tac4raspp |Data input access time (RAS standard, when accessing a DRAM space) (Note 1)| ns
tac4casop |Data input access time (CAS standard, when accessing a DRAM space) (Note 1)| ns
tac4crooe) |Data input access time (CAD standard, when accessing a DRAM space) (Note 1)| ns
tsupsBck) | Data input setup time 30 ns
tsuroveag |RDY input setup time 40 ns
tsuoLpacik) |HOLD input setup time 60 ns
th(ro-DB) Data input hold time 0 ns
th(caspg) Data input hold time 0 ns
thecLk-roY) [RDY input hold time 0 ns
theckHop) |[HOLD input hold time 0 ns
tdeokHoy |HLDA output delay time 25 ns

NOTES:
1. A value can be obtained from the following expressions according to the BCLK frequecncy. Insert a wait state or use lower
f(sck) as an operation frequency if a calculated value is negative.

9
tac1(RD - DB) = 0 _ 35 [ns]
( ) f(BCcLK) X 2
10°
tac1(AD - DB) = “fec 35 [ns]
9
tac2(RD — DB) = f(é&% -35 [ns] (m=3 with 1 wait state, m=5 with 2 wait states
. and m=7 with 3 wait states)
10°Xn
tac2(AD - DB) = W -35 [ns] (n=2 with 1 wait state, n=3 with 2 wait states
0 and n=4 with 3 wait states)
tac3(RD - DB) = % - 35 [ns] (m=3 with 2 wait states and m=5 with 3 wait states)
9
tac3(AD - DB) = % -35 [ns] (n=5 with 2 wait states and n=7 with 3 wait states)
9
tac4(RAS — DB) = % —-35 [ns] (m=3 with 1 wait state and m=5 with 2 wait states)
9
tac4(CAS — DB) = % —35 [ns] (n=1 with 1 wait state and n=3 when 2 wait states)
9
tac4(CAD — DB) = % —35 [ns] (I=1 with 1 wait state and I=2 with 2 wait states)
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M32C/81 Group 5. Electrical Characteristics (Vcc = 3.3 V)

Vcc = 3.3V

Timing Requirements
(Vcc =3.0to 3.6V, Vss =0V at Topr = -20 to 85°C unless otherwise specified)

Table 5.28 Timer A Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter Unit
Min Max
tcan TAIN input cycle time 100 ns
tW(TAH) TAiN input high ("H") pulse width 40 ns
tw(rAL) TAiN input low ("L") pulse width 40 ns
Table 5.29 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min Max
tcan TAiN input cycle time 400 ns
twiraH) TAIN input high ("H") pulse width 200 ns
tway TAiN input low ("L") pulse width 200 ns

Table 5.30 Timer A Input (External Trigger Input in One-Shot Timer Mode)

Standard
Symbol Parameter Unit
Min Max
tcaa TAIN input cycle time 200 ns
twiTaH) TAIN input high ("H") pulse width 100 ns
tway TAiN input low ("L") pulse width 100 ns

Table 5.31 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Standard
Symbol Parameter Unit
Min Max
twiraH) TAIN input high ("H") pulse width 100 ns
tway TAiN input low ("L") pulse width 100 ns

Table 5.32 Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

Standard
Symbol Parameter Unit
Min Max
tcup) TAiour input cycle time 2000 ns
tW(UPH) TAiour input high ("H") pulse width 1000 ns
twury TAiour input low ("L") pulse width 1000 ns
tsuupmyy | TAiout input setup time 400 ns
thainup) TAiour input hold time 400 ns
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M32C/81 Group 5. Electrical Characteristics (Vcc = 3.3 V)

Vcc =3.3V

Timing Requirements
(Vcc =3.0to 3.6V, Vss = 0V at Topr =-20 to 85°C unless otherwise specified)

Table 5.33 Timer B input (Count Source Input in Event Counter Mode)

Standard )
Symbol Parameter - Unit
Min Max
tcmm) TBi input cycle time (counted on one edge) 100 ns
tw(reH) TBin input high ("H") pulse width (counted on one edge) 40 ns
tw(rsL) TBiminput low ("L") pulse width (counted on one edge) 40 ns
tcm) TBi input cycle time (counted on both edges) 200 ns
tW(TBH) TBi input high ("H") pulse width (counted on both edges) 80 ns
tw(rBL) TBiminput low ("L") pulse width (counted on both edges) 80 ns
Table 5.34 Timer B input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min Max
tcm) TBi input cycle time 400 ns
tw(eH) TBiw input high ("H") pulse width 200 ns
tw(s TBin input low ("L") pulse width 200 ns
Table 5.35 Timer B input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min Max
tcm) TBim input cycle time 400 ns
tw(eH) TBiw input high ("H") pulse width 200 ns
tw(tel) TBin input low ("L") pulse width 200 ns
Table 5.36 A-D Trigger Input
Standard .
Symbol Parameter Unit
Min Max
tc) ADtre input high ("H") pulse width (trigger available at minimum) 1000 ns
twianL) AD1re input low (L") pulse width 125 ns
Table 5.37 Serial /0
Standard )
Symbol Parameter - Unit
Min Max
teex CLKi input cycle time 200 ns
twckH) CLKi input high ("H") pulse width 100 ns
twick) CLKi input low ("L") pulse width 100 ns
tdco TxDi output delay time 80 ns
thco TxDi hold time 0 ns
tsuoo) RxDi input hold time 30 ns
thco RxDi input hold time 90 ns
Table 5.38 External Interrupt INTi input
Standard )
Symbol Parameter - Unit
Min Max
tWnH) INTi input high ("H") pulse width 250 ns
twon INTi input low ("L") pulse width 250 ns
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M32C/81 Group

5. Electrical Characteristics (Vcc = 3.3 V)

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

Vcc = 3.3V

Table 5.39 Memory Expansion Mode and Microprocessor Mode (with No Wait State)

Symbol Parameter M%%Snlgi?igfnt Standard Unit
Min Max
tdeckap) | Address output delay time 18 ns
theck-ap) | Address output hold time (BCLK standard) 0 ns
th(ro-AD) Address output hold time (RD standard) 0 ns
thwr-AD) Address output hold time (WR standard) (Note 1) ns
tdeokcs) | Chip-select signal output delay time 18 ns
theokcs) | Chip-select signal output hold time (BCLK standard) 0 ns
thro-cs) Chip-select signal output hold time (RD standard) 0 ns
thprcs) Chip-select signal output hold time (WR standard) See Figure 51 (Note 1) ns
tdeoaE) | ALE signal output delay time 18 ns
theowaE) | ALE signal output hold time -2 ns
tdeoxro)  |RD signal output delay time 18 ns
theowrop)  |RD signal output hold time -3 ns
tdeckwr) | WR signal output delay time 18 ns
tdeckwr) | WR signal outpu hold time 0 ns
tdoBwR) Data output delay time (WR standard) (Note 1) ns
thswrDB) Data outpu hold time (WR standard) (Note 1) ns
tWWR) WR output width (Note 1) ns
NOTES:
1. A value can be obtained from the following expressions according to the BCLK frequency.
td(DB - WR) = Lg -20 [ng]
f(BCLK)
10°
th(WR — DB) = 7]‘(8(1'0 X2 " 10 [ns]
10°
th(WR — AD) = 7f(3cu<) <2 " 10 [ns]
th(WR - CS) = A -10 [ns]
f(ecLk) X 2
tw(WR) = A —-15 [ns]
f(ecLk) X 2
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M32C/81 Group

5. Electrical Characteristics (Vcc = 3.3 V)

Switching Characteristics
(Vecc =3.0to 3.6V, Vss =0V at Topr =-20to 85°C unless otherwise specified)

Table 5.40 Memory Expansion Mode and Microprocessor Mode
(With a Wait State, Accessing an External Memory)

Vcc = 3.3V

Symbol Parameter M%%ﬂgﬁ?ﬁ nt Standard Unit
Min Max
tdeck-ap) | Address output delay time 18 ns
theox-ap) | Address output hold time (BCLK standard) 0 ns
th(ro-AD) Address output hold time (RD standard) 0 ns
thprAD) Address output hold time (WR standard) (Note 1) ns
tdeckcs) | Chip-select signal output delay time 18 ns
theckcs) | Chip-select signal output hold time (BCLK standard) 0 ns
throcs) Chip-select signal output hold time (RD standard) 0 ns
thmrcs) Chip-s-elect signal output ‘hold time (WR standard) See Figure 5.1 (Note 1) ns
tdeck-aE) | ALE signal output delay time 18 ns
theck-aE) | ALE signal output hold time -2 ns
tdeckrp)  |RD signal output delay time 18 ns
theckrp)  |RD signal output hold time -3 ns
tdeckwr) | WR signal output delay time 18 ns
tdeckwr) | WR signal outpu hold time 0 ns
tdoBwR) Data output delay time (WR standard) (Note 1) ns
thmrDB) Data outpu hold time (WR standard) (Note 1) ns
tWWR) WR output width (Note 1) ns
NOTES:
1. A value can be obtained from the following expressions according to the BCLK frequency.
10°Xn _ _ : :
dDB-WR) = — ———— — [ns] (n=1 with 1 wait state, n=2 with 2 wait states
f(BCLK) . .
109 and n=3 with 3 wait states)
th(WR - DB) = W —-10 [ns]
th(WR — AD) = A —-10 [ns]
f(BCLK) X 2
th(WR - CS) = A —-10 [ns]
f(BCLK) X 2
tw( WR) = __10°Xn_ —15 [ns] (n=1 with 1 wait state, n=3 with 2 wait states
f(BCLK) X 2

and n=5 with 3 wait states)
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M32C/81 Group 5. Electrical Characteristics (Vcc = 3.3 V)

Vcc = 3.3V

Switching Characteristics
(Vecc =3.0to 3.6V, Vss = 0V at Topr =-20to 85°C unless otherwise specified)

Table 5.41 Memory Expansion Mode and Microprocessor Mode
(With a Wait State, Accessing an External Memory and Selecting a Space with the
Multiplexed Bus)

Symbol Parameter M%%snlari(:.i?ﬁnt Standard Unit
Min Max
tdeokap) | Address output delay time 18 ns
theckap) | Address output hold time (BCLK standard) 0 ns
th(ro-AD) Address output hold time (RD standard) (Note 1) ns
thwr-AD) Address output hold time (WR standard) (Note 1) ns
tdeckcs | Chip-select signal output delay time 18 ns
theckcs) | Chip-select signal output hold time (BCLK standard) 0 ns
throcs) Chip-select signal output hold time (RD standard) (Note 1) ns
thprcs) Chip-select signal output hold time (WR standard) (Note 1) ns
tdeckrp)  |RD signal output delay time See Figure 5.1 18 ns
theck-ap)  |RD signal output hold time -3 ns
tdeckwr) | WR signal output delay time 18 ns
tdeckwr) | WR signal output hold time 0 ns
tdewR) Data output delay time (WR standard) (Note 1) ns
thewr) Data output hold time (WR standard) (Note 1) ns
tdeoxaE | ALE signal output delay time (BCLK standard) 18 ns
theowaE) | ALE signal output hold time (BCLK standard) -2 ns
td@pA) 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. Avalue can be obtained from the following expressions according to the BCLK frequency.
th(RD - AD) = i —-10 [ns]
f(BCLK) X 2
th(WR — AD) = Lg —10 [ns]
f(BCLK) X 2
th(RD - CS) = _100 -10 [ng]
f(BCLK) X 2
th(WR - CS) = i —-10 [ns]
f(BCLK) X 2
td(DB - WR) = w —25 [ns] (m=3 with 2 wait states and m=5 with 3 wait states)
f(BCLK) X 2
109
th(WR - DB) = m —10 [ns]
td(AD — ALE) = 1709 —-20 [ns]
f(BCLK) X 2
10°
th(ALE — AD) = W —10 [ns]
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M32C/81 Group 5. Electrical Characteristics (Vcc = 3.3 V)

Vcc = 3.3V

Switching Characteristics
(Vec =3.0to 3.6V, Vss =0V at Topr =-20to 85°C unless otherwise specified)

Table 5.42 Memory Expansion Mode and Microprocessor Mode

(With a Wait State, Accessing an External Memory and Selecting the DRAM Area)

Symbol Parameter Mec%snléﬁ?r?m .Standard Unit
Min Max
tdeckap)  |Row address output delay time 18 ns
thecap)  |Row address output hold time (BCLK standard) 0 ns
theckcap) | Column address output delay time 18 ns
tdeckcap) | Column address output hold time (BCLK standard) 0 ns
thrasrap)  |Row address output hold time after RAS output (Note 1) ns
tdeckras)  |RAS output delay time (BCLK standard) 18 ns
theckras) |RAS o.utput hold tlme. (BCLK standard) See Figure 5.1 0 ns
trP RAS high ("H") hold time (Note 1) ns
tdeckcas) | CAS output delay time (BCLK standard) 18 ns
theckcas) | CAS output hold time (BCLK standard) 0 ns
tdeckow)  |DW output delay time (BCLK standard) 18 ns
theckow)  |DW output hold time (BCLK standard) -3 ns
tsupscas) | CAS output setup time after DB output (Note 1) ns
theckbs DB signal output hold time (BCLK standard) -7 ns
tsucasras) | CAS output setup time before RAS output (refresh) (Note 1) ns
NOTES:
1. A value can be obtained from the following expressions according to the BCLK frequency.
th(RAS - RAD) = A —13 [ng]
f(BCLK) X 2
tRP = ﬂ —20 [ng]
fBCLK) X 2
10°
tsu(DB — CAS) = W -20 [ns]
9
tsu(CAS - RAS) = S —13 [ng]
f(BCLK) X 2
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M32C/81 Group 5. Electrical Characteristics

Memory expansion mode and microprocessor mode (with no wait state)
Read timing

td(BCLK-ALE) ! i i

18ns.max 1th(BCLK-ALE) | i i i
-« > < 2ns.min | ! ! !
me N : , : ; ;
. td(BCLK-CS) : th(BCLK-CS) i i ;
_ 1 18ns.max® > Ons.min | : !
CSi : : iy ! ; 5 ;
s oy e thiRD-CS) | | |
-~ - > 1 Ons.min ! : i
td(BCLK-AD) 't ' ; I I :
ey | th(BCLK-AD) | : : ;
> 18ns.max® ‘<! Ons.min” ! ' : : '
ADiI Y - T : : : :
e A A : s ;
! ! td(BCLK-RD), '» '« Ih(RD-AD) ; ! ! 5
|1 18ns.max*> i1 Ons.min i ' : i '
RD N N N TN
i tac2(RD-DB)® en R i th(BCLK-RD) ! ; ! i
D e—— » 1 -3ns.min | ' ' ;
1 tac2(AD-DB)® : P ; ! | ; !
on e (T S S Y G
5 tsu(DB-BCLK) l«——» »! th(RD-DB) i ; :
E 30ns.min@ ' ' Ons.min: ' : :
NOTES:

1. A value is guarantee with no external factor. Maximum 35ns is garanteed for td(BCLK-AD)+tsu(DB-BCLK).
2. It varies with the operation frequency.

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

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

Write timing

BCLK

'td(BCLK-ALE) |
18nsmax  _pi e MN(BCLK-ALE)

'H'{—"\- -2ns.min
ALE 4 Vo) '

+td(BCLK-CS) : ; ' th(BCLK-CS)

1\

<™ 18ns.max! <> Ons.min
'

e\ e /

e teyc! . L th(WR-CS)® | i
H v ' ! . ,
! 1td(BCLK-AD) ; : /th(BCLK-AD) !
AD <> 18ns.max; ! ! <> Ons.min I
| ' j | : b ' i
BHE : A : 5 — : A : :
E | WBCLKWR) | guwr)®) Lo MWRAD®: E i
- ! 18nS.Max «—ia——— ! s I
WR.WRL, : j Y v : '
WRH ; : . . /i th(BCLK-WR) !
' ! . ! —» < Ons.min
! P tdOB-WR)® | | th(WR-DB)® : ! i
DB R SR RN 5 L Ly frosnonoeee remmmneee ke
NOTES: Measurement conditions
1. It varies with the operation frequency. * Vee=3.0to 3.6V
td(DB-WR)=(tcyc-20)ns.min « Input high and low voltage: VIiH=1.5V, ViL=0.5V
th(wR-DB)=(tcyc/2-10)ns.min  Output high and low voltage: VoH=1.5V, VoL=1.5V

th(wR-AD)=(tcyc/2-10)ns.min
th(wr-Ccs)=(tcyc/2-10)ns.min
hwwr)=(tcyc/2-15)ns min

Figure 5.10 Vcc=3.3V Timing Diagram (1)

RENESAS
Rev.0.20 1Jul., 2003 page 75 of 84



Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/81 Group

5. Electrical Characteristics

Read timing

Memory expansion mode and microprocessor mode (with a wait state)

2. It varies with the operation frequency.

Write timing

BCLK . /
i 18ns.max i ! ! ' i ' H
td(BCLK-ALE) : th(BCLK-ALE) ; : : i :
- > < -2ns.min | : . : | :
ALE ] N\ | | / N\ ; a
e td(BCLK-%?) ; ; v th(%%l;ﬁs) ; ;
— . 1 18ns.max’ H 1 o S : :
CSi A ' vy : !
. ' - ™ < th(RD-CS) : :
' \ ' ! i ! N
i e > ! ;i1 Onsmin E =
td(BCLK-AD) | i E {th(BCLK-AD) ! ; E
ADi ,. > 18ns.maxl(1) . . '<->‘ Ons.min . . .
BHE —! ; . Z — : : :
| | td(BCLK-RD) | ; ; i '« th(RD-AD) : :
! 1 18ns.max <+ H 1 ' Ons.min i 1
RD o \ | | N\
b Lo T ; 1 th(BCLK-RD) ' '
. b _DB)® ! L . .
P Dl 1::a02(RD DB) ; » *> 1+ 3nsmin : -
Lo ; tac2(AD-DB)® i R i i :
S QLTI S Y SN S
: ; Hi-z ! : ! - : :
! ' E tSU(DB-BC_:LK) :4—’: E<—>'I th(RD-DB) E |
: ! 30ns.min® ' Ons.min! ' :
NOTES:

1. A value is guarantee with no external factor. Maximum 35ns is garanteed for td(BCLK-AD)+tsu(DB-BCLK).

tac2(RD-DB)=(tcyc/2 x m-35)ns.max (m=3 with 1 wait state, m=5 with 2 wait states and m=7 with 3 wait states)
tac2(AD-DB)=(tcyc x n-35)ns.max (n=2 with 1 wait state, n=3 with 2 wait states and n=4 with 3 wait states)

1. It varies with the operation frequency.
td(DB-WR)=(tcyc x n-20)ns.min
(n=1 when 1 wait, n=2 with 2 wait states
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 x n-15)ns.min

states)

BCLK / 18ns.max | ! / \ b
E}ﬂ?CLK'ALELE '+~ th(BCLK-ALE) E 5
ALE _E_/—E\ -2ns.min E E E / E \ g E
| _td(BCLK-CS) : ; ! th(BCLK-CS) : 5
: ' 18ns.maxi H ! <> Ons.min H '
csi o\ ; : : A E E ;
3 foye! ¥ L thwRCS E ! |
| td(BCLK-AD) 5 b | th(BCLK-AD) : ;
™ 18ns.max; : i ~* ons.min_! ; :
ADi ; X . T T T : :
| td(BCLK-WR) :tw(WR)(l)i i th(WR-AD)® | : :
_ ! ' 18ns.max e—ve——p! s : 1 '
WR.WRL, ' . j \ i : ' : '
WRH 3 g i \—— L/ th(BCLK-WR) 5 : i
' ' , ! —! 1« Ons.min ! ' - !
: |l WOBWR®D L nwR-DB) ! = i

DBi Torepmmmemeemeses oo : ; I SEEEEEEEE oo emnneeees
NOTES: ' ' ' ' ' ‘ '

Measurement conditions
* Vce=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

and n=3 with 3 wait states)

(n=1 with 1 wait state, n=3 with 2 wait states and n=5 with 3 wait

Figure 5.11 Vcc=3.3V Timing Diagram (2)

Rev.0.20 1 Jul., 2003 page 76 of 84

RENESAS
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M32C/81 Group

Specifications in this manual are tentative and subject to change.

5. Electrical Characteristics

Memory expansion mode and microprocessor mode Vce=3.3V

(with a wait state, when accessing an external memory and using the multiplexed bus)
Read timing

ST A U 2 U L W A

Id(BCLK-ALE) | BciK-ALE)
:18qs.max > ;

b "+ -2ns.min
ALE v C\

th(BCLK-CS)

-k
4

td(BCLK-CS) ye : > -K-C;
<> 18ns.max ! ! ' > D le i, Ons.min .

Csi Y L 5 i tthRD-CS)®
| td(AD-ALEYY | th(ALE-AD)®, 5 : ! P 5
P e ple— " ! : ; P : !
ADI. X Address >td -(-R-I-D"ALID-) """""" T Dataiﬁptljt [o 1---{  Address
/DB P i T bl 8o max i l«——>! <>/ th(RD-DB) :
:td(BCLK-A'D) b : | tsy(DB-BCLK);  Ons.min; th(BCLK-AD)}
ADi > 18ns.max! tac3(RD-DB)® : 1 30ns.min > Ons.min |
: X ' g ! — ; .
BE A L | I G
oo ' - - —> Ce———» :
' tac3(AD-DB)® ; td(BCLK-RD) : ! th(BCLK-RD): | th(RD-AD)® :
_ 1 i - 18ns.max: ' _3ns.min _>. ~_ ! '
RD | | A e | | |

NOTES:
1. It varies with the operation frequency.
td(AD-ALE)=(tcyc/2-20)ns.min
th(ALE-AD)=(tcyc/2-10)ns.min, th(RD-AD)=(tcyc/2-10)ns.min, th(RD-CcS)=(tcyc/2-10)ns.min
tac3(RD-DB)=(tcyc/2 x m-35)ns.max (m=3 with 2 wait states and m=5 with 3 wait states)
tac3(AD-DB)=(tcyc/2 x n-35)ns.max (n=5 with 2 wait states and n=7 with 3 wait states)

Write Timing

BCLK

Hd(BCLK-ALE) | | th(BCLK-ALE)
18ns.max  —»! @ -2ns.min

ALE L/ N\ 5 5 : : L/ P\
' : ! teye | : : '« th(BCLK-CS)
) i : > ! thwR-CcS)®: ! Ons.min |

)

R .

| .

| —
.

1 T 1

. .

i« td(BCLK-C
_ ' 18ns.max:
Csi o\ !

AA(AD-ALEYY  th(ALE-AD)D:

i )]

— —————— P

ADI ----E---{ Alddress
/DBI ' ! i

: Data output :

X Addres:s

>
»

>
»!

td(DB-WR)® : th(WR-DB)®

Y

th(BCLK-AD)

' td(BCLK-AD) < Ons.min

4> 18ns.max

ADi T '
BHE ; X ; X
: : : : e
! td(BCLK-WR) ! 'th(BCLK-WR) | | th(WR-AD)0
WEWRL, ; S o )
WRH E ! . . E
NOTES: Measurement conditions
1. It varies with the operation frequency. *Vcc=3.0 to 3.6V
td(AD-ALE)=(tcyc/2-20)ns.min « Input high and low voltage:
th(ALE-AD)=(tcyc/2-10)ns.min, th(WR-AD)=(tcyc/2-10)ns.min VIH=1.5V, VIL=0.5V

th(wRr-CS)=(tcyc/2-10)ns.min, th(wr-DB)=(tcyc/2-10)ns.min
td(DB-WR)=(tcyc/2 x m-25)ns.min
(m=3 with 2 wait states and m=5 with 3 wait states)

« Output high and low voltage:
VoH=1.5V, VoL=1.5V

Figure 5.12 Vcc=3.3V Timing Diagram (3)
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M32C/81 Group 5. Electrical Characteristics
Memory expansion mode and microprocessor mode Vee=3.3V

(With 2 wait states, when accessing the DRAM area)

Read timing

" teyc H

th(BCLK-CAI:D)

! - | {d(BCLK-CAD) !
td(BCLK-RAD) th(BCLK-RAD) *F 1g 0 o) 5

! ; i Ons.min;
max® min : :
18ns.l axt Ons.min > . : : !
MAI E X Row address; X Column address X X

th(RAS-RAD)D | | 5
L e :

RAS | o\ i

td(BCLK-RAS) e th(BCLK-RAS)

td(BCLK-CAS)

i : . Ons.min :
- :‘"ElSns.qu(l): 4> 18ns.max(!) ' :
CASL b b T\ 5 ; ;
CASH P Do . ; S« th(BCLK-CAS) !
I . P b : i Ons.min !
bw- 5 P ! | tac4(CAS-DB)® D E ;
i : b ! tac4(CAD-DB)®! ! i 5 i
i b P tac4(RAS-DB)® D i
U ST SN S O 3 S SNBSS M-

tsu(DB-BCLK) <—»! '« th(CAS-DB)
30ns.min® ' Ons.min
NOTES:
1. A value is guaranteed with no external factor. Maximum 35ns is garanteed for the followings:
td(BCLK-RAS) + tsu(DB-BCLK)
td(BCLK-CAS) + tsu(DB-BCLK)
td(BCLK-CAD) + tsu(DB-BCLK)
2. It varies with the 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 |-35)ns.max (I=1 with 1 wait state and I=2 with 2 wait states)
th(RAS-RAD)=(tcyc/2-13)ns.min
trRP=(tcyc/2 x 3-20)ns.min
Measurement conditions
*Vce=3.0to 3.6V
« Input high and low voltage: VIiH=1.5V, VIL=0.5V
« Output high and low voltage: VoH=1.5V, VoL=1.5V

Figure 5.13 Vcc=3.3V Timing Diagram (4)

RENESAS
Rev.0.20 1 Jul., 2003 page 78 of 84
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M32C/81 Group 5. Electrical Characteristics

Memory expansion mode and microprocessor mode Vce=3.3V

(With 2 wait states, when accessing the DRAM area)
Write timing

BCLK ' ' ' \ ' [

L tcyé R | ' ' ' i i :
td(BCLK-RAD) th(BCLK-RAD). ¢ td(BCLK-CAD) ; th(BCLK-CAD) ; i
18ns.max ' Ons.min i0; 18ns.max ! ,4,' Ons.min' ' i

MAI : X Row address | X Column address X X
th;(RAIS—RAD)(l)E i 5 : . ! ’[Rpl(l) i

RAS 5 o\ i

| 1td(BCLK-RAS) td(BCLK-CAS),
1*>18ns.max !

- 4 th(BCLK-RAS)
\ 0ns.min

/ |

- 4 th(BCLK-CAS)
Ons.min

<
; 18ns.max
|

Y

CASL
CASH

td(BCLK-DW)
-

I T 18ns.max
DwW \ :

= <= th(BCLK-DW)

; __ tsu(pB-cAs)® -3ns.min ;
| Hiz ' : Coo i
DB e { e B foeees
5 : 1+ th(BCLK-DB) :
' ' ' -7ns.min
NOTES: Measurement conditions
1. It varies with the operation frequency. * Vce=3.0 to 3.6V

th(RAS-RAD)=(tcyc/2-13)ns.min * Input high and low voltage:

trRP=(tcyc/2 x 3-20)ns.min ViH=1.5V, ViL=0.5V

tsu(DB-CAS)=(tcyc-20)ns.min * Output high and low voltage:

VoH=1.5V, VoL=1.5V

Figure 5.14 Vcc=3.3V Timing Diagram (5)
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M32C/81 Group 5. Electrical Characteristics

Memory expansion mode and microprocessor mode
Refresh timing (CAS-before-RAS refresh)

BCLK

td(BCLK-RAS) e teyc > !

: 1 18ns.max

: , . 4 {h(BCLK-RAS)
) : , : > '
tsu(CAs-RAS)™ | : ' : Ons.min:

CASL | ! \ - -
CASH | 1d(BCLK-CAS) ! : : ! : > '« th(BCLK-CAS)
' - ' ' ' : ' Ons.min
18ns.max ' : ' : ' :
DW

NOTES:
1. It varies with the operation frequency.
tsu(CAS-RAS)=(tcyc/2-13)ns.min

Refresh timing (Self-refresh)

BCLK

td(BCLK-RAS),
18ns.max <>

tcyc

i

o . . ! : —»> -
A RAS® | : / : : th(BCLK-RAS) ~*
P L : ' : ! Ons.min
CASL : \ b : /A ' .
CASH | | : ; ; : f e th(BCLK-CAS
[ td(BCLK-CAS) : VAR : i Or(1$ min )
' 18ns.max (( O
S ' = 4
NOTES:

1. It varies with the operation frequency.
tsu(CAS-RAS)=(tcyc/2-13)ns.min
Measurement conditions
*Vce=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

Figure 5.15 Vcc=3.3V Timing Diagram (6)
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M32C/81 Group

Preliminary specification
Specifications in this manual are tentative and subject to change.

5. Electrical Characteristics

)

tc(TA) N
tw(TAH)
TAIIN input
B tw(TAL) N
fc(uP) N
tw(UPH)
TAIOUT input
tw(UPL) N
TAIOUT input

)

(Counter increment/

X

decrement input)
In event counter mode
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TAIIN input S
(When counting on falling th(Tin-UP) <>\ fsu(UP-Tiv)
edge is selected)
TAIIN input
(When counting on rising
edge is selected)
tc(TB) N
tw(TBH)
<>
TBIIN input
tw(TBL)
tc(AD) N
tw(ADL)
ADTRG input J
tc(CK) N
tw(CKH)
CLKi
tw(CKL) N hic-0
TxDi >< ><
M) tsu(b-C) < > th(C-D)
RxDi 4 *
tw(INL)
INTi input WL /
tw(INH) N
Figure 5.16 Vcc=3.3V Timing Diagram (7)
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Under development Preliminary specification
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M32C/81 Group

5. Electrical Characteristics

(Valid only with a wait state)

RD
(Separate bus) \

BCLK VAR YA

Memory Expansion Mode and Microprocessor Mode

WR, WRL, WRH
(Separate bus) \

RD
(Multiplexed bus) \

WR, WRL, WRH
(Multiplexed bus) \

RDY input

tsu(RDY-BCLK)

(Valid with a wait state and no wait state)

th(BCLK-RDY)

P50 to P52

Measurement conditions

*VCC=3.0 to 3.6V

« Input high or low voltage: VIH=2.4V, VIL=0.6V

« Output high or low voltage: VOH=1.5V, VOL=1.5V

BCLK
tsu(HOLD—BCLK) th(BCLK-HOLD)
<> ! <
HOLD input \__ 4
HLDA output
' ! *) (—
PO. P1. P2 : : td(BCLK—HLDA) td(BCLK—HLDA)

P3, P4, R e CHz T |

Figure 5.17 Vcc=3.3V Timing Diagram (8)
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M32C/81 Group Package Dimensions

Package Dimensions

144P6Q-A Plastic 144pin 20020mm body LQFP
EIAJ Package Code JEDEC Code Weight(g) Lead Material MD
LQFP144-P-2020-0.50 — 1.23 Cu Alloy

@%UUJH
Ho ‘ ]

D ~ ' - 1§
"JFL_\ Bl
B

=
BRAAARAAARAAARAAARAAAARARARAAARARS g 2 Hﬂij,iﬂ

=
@E O O % Recommended Mount Pad
= = Symbol Dimension in Millimeters
= = Min Nom Max
= = A - - 1.7
= = A1 0.05 0.125| 0.2
= = w4 A2 - 1.4 -
= = b 0.17 0.22 0.27
= = c 0.105| 0.125| 0.175
= = D 19.9 20.0 20.1
= = E 19.9 20.0 20.1
= = [e] - 0.5 -
®=0) =@® Ho | 218 | 22.0 22.2
R L C R R CE AR E C L | e — HE 21.8 22.0 22.2
@) @ L 0.35 0.5 0.65
L1 - 1.0 -
F Lp 0.45 0.6 0.75
[e] - 0.25 -
X - - 0.08
;/j(: HHHH\EL!HHHHHH\WWHWH HHHHHHHHHHHH{\HH :)\\: y — - 0.1
0 0° - 8°
b2 - 0.225 -
[Ty ] =<t o | 095 | - .
Mp - 20.4 -
ME - 20.4 -
100P6S-A Plastic 100pin 14020mm body QFP
EIAJ Package Code JEDEC Code Weight(g) Lead Material
QFP100-P-1420-0.65 - 1.58 Alloy 42
HD
‘ D
‘
RAARAARAARARARAAARARAAR
o OF
% % Recommended Mount Pad
& == Dimension in Millimeters
% % wi £ Symbol Min Nom Max
== = A - - 3.05
= = Al 0 0.1 0.2
= = A2 - 2.8 -
= = b 0.25 0.3 0.4
= E== c 013 | 015 | 02
DL Fo 6D D | 138 | 140 | 142
iR EEEEEEEE L ] E | 198 | 200 | 202
@ € - 0.65 -
Ho | 16.5 16.8 17.1
HE | 225 22.8 23.1
L 0.4 0.6 0.8
< L1 - 1.4 -
y - - 0.1
0 0° - 10°
P N b2 - 0.35 -
Detail F 12 13 - -
Mb - 14.6 -
ME - 20.6 -
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M32C/81 Group Package Dimensions
100P6Q-A MMP Plastic 100pin 14014mm body LQFP
EIAJ Package Code JEDEC Code Weight(g) Lead Material MD
LQFP100-P-1414-0.50 - 0.63 Cu Alloy ——
@iﬁgﬂﬂi‘ 7
. I,
D N o
: 0
YT e
RARRAAAAAAAAAAAARAAAAAARA Recommended Mount Pad
OO Q =0 : ____
== B= Symbol D|r_‘nen5|on in Millimeters
== E= Min Nom Max
= = A - - 1.7
= S Al 0 0.1 0.2
= = ow| f A2 - 1.4 -
= = b 0.13 0.18 0.28
= = c 0.105| 0.125] 0.175
= = D 13.9 14.0 14.1
= = E 13.9 14.0 14.1
@I Q 3‘:@ e _ 0.5 _
EEEGEERREEEEEER LR L . Ho | 15.8 16.0 16.2
HE | 158 | 16.0 16.2
L 0.3 0.5 0.7
F L1 - 1.0 -
(€] Lp 0.45 0.6 0.75
- 0.25 -
ﬁ{* T 7 1\ X — — 0.08
A A
y - - 0.1
b [ 0° - 10°
D] x @] /]y ] bz - 0225 -
: 12 0.9 - -
L
Detail F  |Lp| MG — 144 —
ME - 14.4 -
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Sales Strategic Planning Div. Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan

Keep safety first in your circuit designs!

. Renesas Technology Corporation 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, (i) use of
nonflammable material or (jii) prevention against any malfunction or mishap.
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Notes regarding these materials

. These materials are intended as a reference to assist our customers in the selection of the Renesas Technology Corporation 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 Corporation or a third party.

Renesas Technology Corporation 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.

. 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 Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers
contact Renesas Technology Corporation or an authorized Renesas Technology Corporation 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 Corporation 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 Corporation by various means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

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 Corporation assumes no responsibility for any damage,
liability or other loss resulting from the information contained herein.

Renesas Technology Corporation 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 Corporation or an authorized Renesas Technology Corporation 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.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in whole or in part these materials.

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 Corporation for further details on these materials or the products contained therein.

w NP

o »

No

LENESNS

http://www.renesas.com

Copyright © 2003. Renesas Technology Corporation, All rights reserved. Printed in Japan.




REVISION HISTORY

M32C/81 Group Short Sheet/Data Sheet

Rev.

Date

Description

Page

Summary

0.20

1 Jul., 2003

New document

A-1




	1. Overview
	2. Central Processing Unit (CPU)
	3. Memory
	4. Special Function Registers (SFR)
	5. Electrical Characteristics
	Package Dimensions

