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M32C/84 Group (M32C/84, M32C/84T)

1. Overview

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

Eic?. C%r?;rol Port Int(Fe)riLupt Timer Pin UART/CAN Pin Intelligent 1/0 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 P17z |INT5 Dis
103 Pls | INT4 D14
104 Pls  |INT3 Di3
105 P14 D12
106 P13 D11
107 P12 Dio
108 P11 Do
109 Plo Ds
110 P07 ANO7 D7
111 PO0s ANOs De
112 P05 ANOs Ds
113 P04 ANO4 D4
114 P114

115 P113 INPC13/0OUTC13

116 P112 INPC12/OUTC12/ISRxD1/BE1IN

117 P111 INPC11/0OUTC11/ISCLK1

118 P1lo INPC10/OUTC10/ISTXxD1/BElout

119 P03 ANO3 D3
120 P02 ANO2 D2
121 P01 ANO1 D1
122 P0o ANOo Do
123 P157 AN157

124 P156 AN156

125 P15s AN155

126 P154 AN154

127 P153 AN153

128 P152 ISRxDO AN152

129 P151 ISCLKO AN151

130]| Vss

131 P150 ISTXDO AN150

132]| Vcca

133 P107 | K3 AN7

134 P10s | Klz AN6

135 P10s | Ki1 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

NOTES:

1. Bus control pins in M32C/84T cannot be used.
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1. Overview

M32C/84 Group (M32C/84, M32C/84T)
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Figure 1.4 Pin Assignment for 100-Pin Package
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M32C/84 Group (M32C/84, M32C/84T)

1. Overview

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

Package
Pin Ng- Ctl)jr;arol Port Im’ejri:]um Timer Pin UART/CAN Pin Intelligent I/O Pin Angilr?g Bus Control Pin
FP | GP
51| 49 P43 A19
52| 50 P42 A1s
53| 51 P41 A17
54| 52 P4o A6
55| 53 P37 A15(/D15)
56 | 54 P36 A14(/D14)
57| 55 P3s A13(/D13)
58 | 56 P34 A12(/D12)
59| 57 P33 A11(/D11)
60 | 58 P32 A10(/D10)
61| 59 P31 A9(/D9)
62| 60| Vcc2
63| 61 P3o As(/Ds)
64| 62| Vss
65| 63 P27 AN27 A7(/D7)
66 | 64 P26 AN26 As(/Ds)
67 | 65 P2s AN2s As(/Ds)
68 | 66 P24 AN24 A4(/Da)
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| 711 P17 |INT5 Dis
74| 72 Pls |INT4 D14
75| 73 Pls  |INT3 D13
76| 74 P14 D12
77| 75 P13 D11
78| 76 P12 Dio
79| 77 Pl1 Do
80| 78 Plo Ds
81| 79 P07 ANO7 D7
82| 80 PO0s ANOs De
83| 81 POs 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 | Ki3 AN7
90 | 88 P10s | Kiz AN6
91| 89 P10s | KL ANs
92| 90 P104 | Kio AN4
93| 91 P103 AN3
941 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

NOTES:

1. Bus control pins in M32C/84T cannot be used.
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M32C/84 Group (M32C/84, M32C/84T) 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 1o1IC 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 TBA4IC XXXX X0002

009916

009A16 | INT4 Interrupt Control Register INT4IC XX00 X0002

009B16

009C16 | INT2 Interrupt Control Register INT2IC XX00 X0002
Intelligent 1/O Interrupt Control Register 9/ 1109IC

009D16 CAN Interrupt 0 Control Register CANoOIC XXXX X0002

009E16 | INTO Interrupt Control Register INTOIC XX00 X0002

009F16 | Exit Priority Control Register RLVL XXXX 00002

00AO016 | Interrupt Request Register 0 11O0IR 0000 000X2

00A116 | Interrupt Request Register 1 IIO1IR 0000 000X2

00A216 | Interrupt Request Register 2 1102IR 0000 000X2

00A316 | Interrupt Request Register 3 1IO3IR 0000 000X2

00A41s6 | Interrupt Request Register 4 1104IR 0000 000X2

00A516

00A616

00A716

00A816 | Interrupt Request Register 8 1108IR 0000 000X2

00A916 | Interrupt Request Register 9 1HO9IR 0000 000X2

00AA1s6 | Interrupt Request Register 10 11010IR 0000 000X2

00AB16 | Interrupt Request Register 11 IIO11IR 0000 000X2

00AC16

00AD16

00AE16

00AF16

00BO016 | Interrupt Enable Register 0 11O0IE 0016

00B1l16 | Interrupt Enable Register 1 IIO1IE 0016

00B216 | Interrupt Enable Register 2 1102IE 0016

00B316 | Interrupt Enable Register 3 1IO3IE 0016

00B416 | Interrupt Enable Register 4 11041E 0016

00B516

00B616

00B716

00B816 | Interrupt Enable Register 8 1108IE 0016

00B916 | Interrupt Enable Register 9 11O9IE 0016

00BA16 | Interrupt Enable Register 10 11010IE 0016

00BB16 | Interrupt Enable Register 11 1I011IE 0016

00BC16

00BD16

0OBE16

00BF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/84 Group (M32C/84, M32C/84T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
00CO016
00C116
00C216
00C316
00C416
00Cb516
00C616
00C716
00C816
00C916
00CA16
00CB16
00CC1s
00CD16
00CE16
00CF16
00DO016
00D116
00D216
00D316
00D416
00D516
00D616
00D716
00D816
00D916
00DA16
00DB16
00DC16
00DD16
0ODE16
00DF16
00EO16
00E116
00E216
00E316
00E416
00ES516
00E616
00E716
00E816 XXXX XXXX2
00E916 S1/O Receive Buffer Register 0 GORB X000 XXXX2
00EA16 | Transmit Buffer/Receive Data Register O GOTB/GODR XX16

00EB16
00EC16 | Receive Input Register 0 GORI XX16
00ED16 | SI/O Communication Mode Register O GOMR 0016
00EE16 | Transmit Output Register 0 GOTO XX16
00EF16 | SI/O Communication Control Register 0 GOCR 0000 X0112

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/84 Group (M32C/84, M32C/84T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
01E016 | CANO Message Slot Buffer 0 Standard 1DO COSLOTO_0 XX16

01El116 | CANO Message Slot Buffer 0 Standard 1D1 COSLOTO_1 XX16

01E216 | CANO Message Slot Buffer 0 Extended IDO COSLOTO_2 XX16

01E316 | CANO Message Slot Buffer 0 Extended ID1 COSLOTO_3 XX16

01E416 | CANO Message Slot Buffer O Extended ID2 COSLOTO_4 XX16

01E516 | CANO Message Slot Buffer 0 Data Length Code COSLOTO_5 XX16

01E616 | CANO Message Slot Buffer O Data 0 COSLOTO_6 XX16

01E716 | CANO Message Slot Buffer O Data 1 COSLOTO_7 XX16

01E816 | CANO Message Slot Buffer O Data 2 COSLOTO_8 XX16

01E916 | CANO Message Slot Buffer O Data 3 COSLOTO_9 XX16

01EA16| CANO Message Slot Buffer O Data 4 COSLOTO_10 XX16

01EB16| CANO Message Slot Buffer O Data 5 COSLOTO_11 XX16

01EC16| CANO Message Slot Buffer O Data 6 COSLOTO_12 XX16

01ED16| CANO Message Slot Buffer O 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 1DO COSLOT1_0 XX16

01F116 | CANO Message Slot Buffer 1 Standard 1D1 COSLOT1_1 XX16

01F216 | CANO Message Slot Buffer 1 Extended IDO COSLOT1_2 XX16

01F316 | CANO Message Slot Buffer 1 Extended ID1 COSLOT1_3 XX16

01F416 | CANO Message Slot Buffer 1 Extended ID2 COSLOT1_4 XX16

01F516 | CANO Message Slot Buffer 1 Data Length Code COSLOTL 5 XX16

01F616 | CANO Message Slot Buffer 1 Data 0 COSLOT1_6 XX16

01F716 | CANO Message Slot Buffer 1 Data 1 COSLOT1_7 XX16

01F816 | CANO Message Slot Buffer 1 Data 2 COSLOT1_8 XX16

01F916 | CANO Message Slot Buffer 1 Data 3 COSLOT1 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

01FE16 | 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 00002(1)
020316 CANO Status Register COSTR X000 0X012(1)
020416 ] 0016
020516 CANO Extended ID Register COIDR 00161
020616 _ _ _ 0000 XXXX2(1)
020716 CANO Configuration Register COCONR 0000 000021
020816 . . 0016
020916 CANO Time Stamp Register COTSR 00160
020A16 | CANO Transmit Error Count Register COTEC 00160
020B16 | CANO Receive Error Count Register COREC 0016
020C16 . 0016
020D16 CANO Slot Interrupt Status Register COSISTR 00160
020E16

020F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
supplying the clock to the CAN module.
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M32C/84 Group (M32C/84, M32C/84T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
021016 ) 0016(2)
021116 CANO Slot Interrupt Mask Register COSIMKR 0016
021216
021316
021416 | CANO Error Interrupt Mask Register COEIMKR XXXX X0002(2)
021516 | CANO Error Interrupt Status Register COEISTR XXXX X0002(2)
021616 | CANO Error Cause Register COEFR 0016
021716 | CANO Baud Rate Prescaler COBRP 0000 00012
021816
021916 | CANO Mode Register COMDR XXXX XX002)
021A16
021B16
021C16
021D16
021E16
021F16
022016 _ ] 0016() ‘
022116 CANO Single-Shot Control Register COSSCTLR 0016
022216
022316
022416 _ _ 0016()
022516 CANO Single-Shot Status Register COSSSTR 0016
022616
022716
022816 | CANO Global Mask Register Standard IDO COGMRO XXX0 00002
022916 | CANO Global Mask Register Standard ID1 COGMR1 XX00 00002
022A16 | CANO Global Mask Register Extended IDO COGMR2 XXXX 00002(2)
022B16 | CANO Global Mask Register Extended ID1 COGMR3 0016
022C16 | CANO Global Mask Register Extended ID2 COGMR4 XX00 00002
022D16
022E16
022F16 (Note 1)
CANO Message Slot 0 Control Register / COMCTLO/ 0000 00002
023016 CANO Local Mask Register A Standard 1DO COLMARO XXX0 00002
CANO Message Slot 1 Control Register / COMCTL1/ 0000 00002
023116 CANO Local Mask Register A Standard ID1 COLMAR1 XX00 00002
CANO Message Slot 2 Control Register / COMCTL2/ 0000 00002
023216 CANO Local Mask Register A Extended IDO COLMAR2 XXXX 00002(2)
CANO Message Slot 3 Control Register / COMCTL3/ 0016(@
023316 | AN local Mask Register A Extended 1D1 COLMAR3 0016
CANO Message Slot 4 Control Register / COMCTL4/ 0000 00002
023416 CANO Local Mask Register A Extended 1D2 COLMAR4 XX00 000022
023516 | CANO Message Slot 5 Control Register COMCTL5 0016
023616 | CANO Message Slot 6 Control Register COMCTL6 0016
023716 | CANO Message Slot 7 Control Register COMCTL? 0016
CANO Message Slot 8 Control Register / COMCTLS/ 0000 00002
023816 | cANO Local Mask Register B Standard ID0 COLMBRO XXX0 00002 v

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 022016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) after reset and
supplying the clock to the CAN module.
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M32C/84 Group (M32C/84, M32C/84T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
032016

032116

032216

032316

032416 |UART3 Special Mode Register 4 U3SMR4 0016
032516 |UART3 Special Mode Register 3 U3SMR3 0016
032616 |UART3 Special Mode Register 2 U3SMR2 0016
032716 |UART3 Special Mode Register U3SMR 0016
032816 |UART3 Transmit/Receive Mode Register U3MR 0016
032916 |UART3 Bit Rate Register U3BRG XX16
032A16 XX16
032B16 UART3 Transmit Buffer Register u3TB XX16
032C16 |UART3 Transmit/Receive Control Register 0 u3Co 0000 10002
032D16 |UART3 Transmit/Receive Control Register 1 U3C1 0000 00102
032E16 XX16
032F16 UART3 Receive Buffer Register U3RB XX16
033016

033116

033216

033316

033416 |UART2 Special Mode Register 4 U2SMR4 0016
033516 |UART2 Special Mode Register 3 U2SMR3 0016
033616 |UART2 Special Mode Register 2 U2SMR2 0016
033716 |UART2 Special Mode Register U2SMR 0016
033816 |UART2 Transmit/Receive Mode Register U2MR 0016
033916 |UART2 Bit Rate Register U2BRG XX16
033A16 XX16
033B16 UART?2 Transmit Buffer Register uz2TB XX16
033C16 |UART2 Transmit/Receive Control Register 0 u2Co 0000 10002
033D16 |UART2 Transmit/Receive Control Register 1 u2C1 0000 00102
033E16 XX16
033F16 UART?2 Receive Buffer Register U2RB XX16
034016 |Count Start Flag TABSR 0016
034116 |Clock Prescaler Reset Flag CPSRF OXXX XXXX2
034216 |One-Shot Start Flag ONSF 0016
034316 |Trigger Select Register TRGSR 0016
034416 |Up/Down Flag UDF 0016
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: Indeterminate

Blank spaces are reserved. No access is allowed.
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Vcci1=Vcce=5V
Table 5.6 Flash Memory Version Electrical Characteristics (Vcci=4.5to 5.5V, 3.3to 3.6V at

Topr=0to 60°C unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
- Program and Erase Endurance® 100 cycles
- Word Program Time (Vcc1=5.0V, Topr=25° C) 25 200 us
- Lock Bit Program Time 25 200 us
- Block Erase Time 4-Kbyte Block 0.3 4 S
(Vee1=5.0V, Topr=25° C) 8-Kbyte Block 0.3 4 s
32-Kbyte Block 0.5 4 S
64-Kbyte Block 0.8 4 s
- All-Unlocked-Block Erase Time® 4xn s
tps Wait Time to Stabilize Flash Memory Circuit 15 us
- Data Hold Time (Topr=-40 to 85 ° C) 10 years

NOTES:
1. ndenotes the number of block to be erased.
2. Number of program-erase cycles per block.
If Program and Erase Endurance is 77 cycle (7=100), each block can be erased and programmed 7 cycles.
For example, if a 4-Kbyte block A is erased after programming a word data 2,048 times, each to a different
address, this counts as one program and erase endurance. Data can not be programmed to the same address
more than once without erasing the block. (rewrite prohibited).
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84)

Timing Requirements

Vcci=Vecee=5V

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

Table 5.9 External Clock Input

Standard )
Symbol Parameter - Unit
Min. Max.
tc External Clock Input Cycle Time 31.25 ns
tw(H) External Clock Input High ("H") Width 13.75 ns
tw) External Clock Input Low ("L") Width 13.75 ns
tr External Clock Rise Time ns
tf External Clock Fall Time ns
Table 5.10 Memory Expansion Mode and Microprocessor Mode
Symbol Parameter ?tandard Unit
Min. Max.
tac1(rp-DB) Data Input Access Time (RD standard) (Note1)| ns
tacl(Ap-nB) Data Input Access Time (AD standard, CS standard) (Note1)| ns
tac2(rRo-DB) Data Input Access Time (RD standard, when accessing a space with the multiplexrd bus) (Note 1) | ns
tac2(Ap-pB) Data Input Access Time (AD standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tSU(DB-BCLK) Data Input Setup Time 26 ns
tsurby-ecLk) |RDY Input Setup Time 26 ns
tsuHoLp-acLk) |HOLD Input Setup Time 30 ns
th(rD-DB) Data Input Hold Time ns
thecik-roy)  [RDY Input Hold Time ns
thecLk-HoLp)  |HOLD Input Hold Time ns
tdecLk-HLDA) |HLDA Output Delay Time 25 ns

NOTES:

1. Values can be obtained from the following equations, according to BCLK frequecncy and external bus cycles. Insert a

wait state or lower the operation frequency, f(scwk), if the calculated value is negative.

9
100X m
tac1(RD -DB) = feCLKy X 2 35 [ns] (if external bus cycle is ag + bg, m=(bx2)+1)

10°Xn
tac1(AD - DB) = feo) 35 [ns] (if external bus cycle is a@ + bg, n=a+h)

10° X m
tac2(RD - DB) = feoLk) X 2 35 [ns] (if external bus cycle is a@ + bg, m=(bx2)-1)

__10°Xp
tac2(AD-DB) = —ro o x 2 —3°  [ns] (if external bus cycle is a@ + bg, p={(a+b-1)x2}+1)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
Vcci=Vcee=3.3V

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

Table 5.40 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter M%aos#(;ﬁirgﬁ nt : Standard Unit
Min. Max.
td(BCLK-AD) Address Output Delay Time 18 ns
th(BcLKk-AD) Address Output Hold Time (BCLK standard) 0 ns
th(RD-AD) Address Output Hold Time (RD standard)® 0 ns
th(wRr-AD) Address Output Hold Time (WR standard)®) (Note 1) ns
tdecLk-cs) Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
th(rD-CS) Chip-Select Signal Output Hold Time (RD standard)® See Figure 5.2 0 ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard)® (Note 1) ns
td(BcLK-RD) RD Signal Output Delay Time 18 ns
th(scLK-RD) RD Signal Output Hold Time -3 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
thecLk-wR) WR Signal Output Hold Time 0 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard)® (Note 1) ns
tW(WR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
10°
th(WR - DB) = W -20 [ng]
10°
th(WR — AD) = W —-10 [ns]
10°
th(WR - CS) = W -10 [ng]

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

109 XN
W) = e X2 12 [ns] (if external bus cycle is ag+ b, n=(b x 2)-1)
td(DB - WR) = M 20
(DB -WR) = feo [ns] (if external bus cycle is a@+ b, m=b)

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

Rev. 1.21 Jul. 08, 2005 Page 66 of 85 RENESAS
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I Vcc1=\/cc2=3 3V I

Memory Expansion Mode and Microprocessor Mode

BCLK VAR YA A A W A
RD

(Separate bus) \ I’, ................ /7

WR, WRL, WRH

(Separate bus) \ ;’r ________________ /
RD e
(Multiplexed bus) \ /
WR, WRL, WRH S
(Multiplexed bus) \ /
RDY input
tsu(RDY-BCLK) <<———> th(BCLK—RDY)
BCLK

tsu(HOLD-BCLK) th(BCLK-HOLD)
<> | L :

<—

HOLD input \ ..

HLDA output . i, |

‘ < T < ! : ‘
PO, Pl, P2, 3 3 td(B(i:LK_HLDiA) td(BCiLK_HLDAi) j ! !
D S e e
P50 to P52 ‘ ‘ ‘ ‘ ‘ ‘

Measurement Conditions:

* Vcci=Vee=3.0 to 3.6V

* Input high and low voltage: ViH=2.4V, ViL=0.6V

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

Figure 5.10 Vcci=Vce2=3.3V Timing Diagram (4)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

5.2 Electrical Characteristics (M32C/84T)

Table 5.42 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vcci, Vee2 | Supply Voltage Vcci=Vcca=AVcc -0.3t0 6.0 \%
AVcc Analog Supply Voltage Vcc1=Vee2=AVcc -0.3t0 6.0 \%
Vi Input Voltage |RESET, CNVss, BYTE, P60-P67, P72-P77, -0.3t0 Vcc1+0.3 | V

P80-P87, P90-P97, P100-P107, P140-P14s,
P150-P1571), VREF, XIN
P0o-P0O7, P1o-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P110-P114, P120-P127, P130- -0.3 to Vcc2+0.3
P1371
P70, P71 -0.3t0 6.0
Vo Output Voltage |P6o-P67, P72-P77, P80-P84, P86, P87, P9o- -0.3to Vcc1+0.3 | V
P97, P100-P107, P140-P14s, P150-P157(%),
Xout
P0o-PO0O7, P1o-P17, P20-P27, P30-P37, P4o- -0.3 to Vcc2+0.3
P47, P50-P57, P110-P114, P120-P127, P130-
P1370)
P70, P71 -0.310 6.0
Pd Power Dissipation Topr=25° C 500 mw
Operating during CPU operation T version -40 to 85
Topr Ambient during flash memory program and erase °C
Temperature | gperation 0to 60
Tstg Storage Temperature -65 to 150 °C

NOTES:
1. P11 to P15 are provided in the 144-pin package only.
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84T)

Table 5.44 Electrical Characteristics
(Vcci=Vcee=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version),
f(BCLK)=32MHz unless otherwise specified)

Vcci=Vecee=5V

Symbol

Parameter

Condition

Standard

Unit

Min.

Typ. | Max.

VoH

Output High ("H")
Voltage

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P110-P114, P120-P127, P130-P137

loH=-5mA

Vcc2-2.0

Vce2 | V

P60-P67, P72-P77, P80-P84, P86, P87, P9o-
P97, P100-P107, P140-P14s, P150-P157(1

loH=-5mA

Vcci1-2.0

Vcci

P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P110-P114, P120-P127, P130-P137

lon=-200pA

Vce2-0.3

Vce2 | V

P60-P67, P72-P77, P80-P84, P8e, P87, P9o-
P97, P100-P107,P140-P14s, P150-P157(

lon=-200pA

Vcci1-0.3

Vcci

Xout

loH=-1mA

3.0

Xcout High Power

No load applied

25 \

Low Power

No load applied

1.6

VoL

Output Low ("L")
Voltage

PQ0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P90-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157()

lo.=5mA

20 | V

P0o-P07, Plo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P90-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157()

loL.=200pA

045| V

Xout

loL=1mA

20 | V

Xcout High Power

No load applied

Low Power

No load applied

VT+-VT-

Hysteresis

HOLD, RDY, TAON-TA4iN, TBOIN-TBSIN,
INTO-INT5, ADTra, CTS0-CTS4, CLKO-CLKA4,
TAOouT-TA4out, NMI, KI0-KI3, RXxDO-RxD4,

SCLO-SCL4, SDAO-SDA4

0.2

10 | V

RESET

0.2

18 | V

liH

Input High ("H")
Current

P0o-P07, Plo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80o-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P157Y, Xin, RESET,
CNVss, BYTE

V=5V

5.0 | HA

I

Input Low (L")
Current

P0o-P07, Plo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P146, P150-P157(), Xin, RESET,
CNVss, BYTE

V=0V

5.0 | pA

RpPuLLUP

Pull-up Resistance

P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(1)

VI=0V |Flash

Memory

30

50 | 167 | kQ

Rfxin

Feedback Resistance

XIN

15 MQ

Rfxcin

Feedback Resistance

XcIN

10 MQ

VRAM

RAM Standby Voltage

In stop mode

2.0

NOTES:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

Vcci1=Vcce=5V
Table 5.45 A/D Conversion Characteristics (Vcci=Vcc2=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C
(T version), f(BCLK)=32MHz unless otherwise specified)

. Standard .
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VReEF=Vcc1 10 | Bits
ANo to AN7, ANQo to LSB
ANO7, AN20to AN27, +3
AN150 to AN157, -

INL Integral Nonlinearity Error VRer=Vec1=Veez=5V | ANEXO, ANEX1 LSB
External op-amp o 5B
connection mode " |LsB

DNL Differential Nonlinearity Error +1 | LSB

- Offset Error +3 | LSB
- Gain Error +3 |LSB

RLADDER Resistor Ladder VReEF=Vcc1 8 40 kQ

tconv 10-bit Conversion Time(® 2 2.06 us

tconv 8-bit Conversion Time(% 2 1.75 us
tsamp Sampling Time® 0188 us

VREF Reference Voltage 2 Vcer |V

Via Analog Input Voltage 0 VRer | V

NOTES:
1. Divide f(XIN), if exceeding 16 MHz, to keep @AD frequency at 16 MHz or less.
2. With using the sample and hold function.

Table 5.46 D/A Conversion Characteristics (Vcci=Vcc2=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C
(T version), f(BCLK)=32MHz unless otherwise specified)

- Standard .
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.

- Resolution 8 Bits

- Absolute Accuracy 1.0 %

tsu Setup Time 3 us
Ro Output Resistance 4 10 20 kQ
IVREF Reference Power Supply Input Current (Note 1) 15 | mA

NOTES:
1. Measurement when using one D/A converter. The DAI register (i=0, 1) of the D/A converter, not being
used, is set to "0016". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCONL1 register is set to "0" (no VRer connection).
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84T)

Timing Requirements

Vcci=Vcee=5V

(Vcci=Vcee=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C (T version) unless otherwise specified)

Table 5.50 Timer A Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter Unit
Min. Max.
tc(Ta) TAIN Input Cycle Time 100 ns
tW(TAH) TAIIN Input High ("H") Width 40 ns
tW(TAL) TAIN Input Low ("L") Width 40 ns
Table 5.51 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") Width 200 ns
tW(TAL) TAIN Input Low ("L") Width 200 ns
Table 5.52 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") Width 100 ns
tW(TAL) TAIN Input Low ("L") Width 100 ns
Table 5.53 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard
Symbol Parameter Unit
Min. Max.
tw(TAH) TAIN Input High ("H") Width 100 ns
tW(TAL) TAIN Input Low ("L") Width 100 ns
Table 5.54 Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)
Standard
Symbol Parameter Unit
Min. Max.
tcupr) TAiout Input Cycle Time 2000 ns
tW(UPH) TAiout Input High ("H") Width 1000 ns
tw(upL) TAiout Input Low ("L") Width 1000 ns
tsuwp-TiN)y | TAiouT Input Setup Time 400 ns
th(rin-up) TAiout Input Hold Time 400 ns
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

| Vcci1=Vce2=5V |

tc(TA) N
tw(TAH)
TAIIN Input \
_ tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT Input \
tw(UPL) o
TAIOUT Input
(Counter increment/ ><
decrement input)
In event counter mode N B
TAIIN Input th(TIn-UP) tsu(UP=TiN)
(When counting on the falling edge)
TAIIN Input
(When counting on the rising edge) -

tc(TB)

tw(TBH)

TBIIN Input

tw(TBL)

{c(AD)
tw(ADL)

ADTRG Input J

tc(CK) N
Lw(CKH)_
CLKi
tw(CKL) . th(c-0
TxDi >< ><
td(C-Q) tsubC) | 4 (D)
RxDi /{ *

tw(INL)

INTI Input fw(INH) } /

NMI input ]L /_

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

Figure 5.13 Vcci=Vcce=5V Timing Diagram
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