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M32C/84 Group (M32C/84, M32C/84T) REJ03B0047-01107

SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER Rev.1.10
Jun. 28, 2004

1. Overview

The M32C/84 group (M32C/84, M32C/84T) microcomputer is a single-chip control unit that utilizes high-
performance silicon gate CMOS technology with the M32C/80 series CPU core. The M32C/84 group
(M32C/84, M32C/84T) is available in 144-pin and 100-pin plastic molded LQFP/QFP packages.

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

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

1.1 Applications
Automobiles, audio, cameras, office equipment, communications equipment, portable equipment, etc.
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

1.2 Performance Outline
Tables 1.1 and 1.2 list performance outlines of the M32C/84 group (M32C/84, M32C/84T).

Table 1.1 M32C/84 Group (M32C/84, M32C/84T) Performance (144-Pin Package)

Characteristic Performance
M32C/84 | M32C/84T
CPU Basic Instructions 108 instructions
Shortest Instruction Execution Time| 31.3 ns 31.3ns
(f(BCLK)=32 MHz, Vcc1=4.2 V to 5.5 V) | (f(BCLK)=32 MHz, Vcc1=4.2 V t0 5.5 V)
41.7 ns
(f(BCLK)=24 MHz, Vcc1=3.0 Vto 5.5 V)
Operation Mode Single-chip mode, Memory expansion| Single-chip mode
mode and Microprocessor mode
Address Space 16 Mbytes
Memory Capacity See Table 1.3
Peripheral | 1/0O 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 or Waveform generating function:

16 bits x 8 channels
Communication function (Clock synchronous serial 1/0, Clock asyn-
chronous serial I/0, HDLC data processing)
Serial 110 5 Channels
Clock synchronous serial I/O, Clock asynchronous serial 1/0,
IEBus®, 12C bus®

CAN Module 1 channels  Supporting CAN 2.0B specification

A/D Converter 10-bit A/D converter: 1 circuit, 34 channels

D/A Converter 8 bits x 2 channels

DMAC 4 channels

DMAC Il Can be activated by all peripheral function interrupt sources
Immediate transfer, Calculation transfer and Chain transfer functions

CRC Calculation Circuit CRC-CCITT

XY Converter 16 bits x 16 bits

Watchdog Timer 15 bits x 1 channel (with prescaler)

Interrupt 38 internal and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generating Circuit 4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip
oscillator, PLL frequency synthesizer

(*)Equipped with a built-in feedback resistor. Ceramic resonator or
crystal oscillator must be connected externally

Oscillation Stop Detect Function Main clock oscillation stop detect function
Supply Voltage Detect Circuit Available (optional) Not available
Electrical| Supply Voltage Vcei=4.2 Vto 5.5V, Vee=3.0 Vto Veel| Veci=Vec2=4.2Vto 5.5V,
Charact- (f(BCLK)=32 MHz) (f(BCLK)=32 MHz)®)
eristics Vee1=3.0 Vio 5.5V, Vee=3.0 V to Vicel
(f(BCLK)=24 MHz)
Power Consumption 28 mA (Vcci=Veee=5V, 28 mA (Vcci=Veee=5V,
f(BCLK)=32 MHz) f(BCLK)=32 MHz)
22 mA (Vcci=Vcez=3.3 V, 10pA (Veer=Vee2=5 'V,
f(BCLK)=24 MHz) f(XcIN)=32 kHz, in wait mode)

10pA (Vcei=Veea=5 YV,
f(XCIN)=32 kHz, in wait mode)

Flash Program/Erase Supply Voltage 3.3V+03Vor50VvV+05V 50V+05V

Memory |Program and Erase Endurance 100 cycles (all space)

Operating Ambient Temperature —20 to 85°C —40 to 85°C (T version)
—40 to 85°C (optional)

Package 144-pin plastic molded LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.

2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

3. The supply voltage of M32C/84T (High-reliability version) must be Vcci=Vcce.
All options are on a request basis.
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

Table 1.2 M32C/84 Group (M32C/84, M32C/84T) Performance (100-Pin Package)

Characteristic Performance
M32C/84 | M32C/84T
CPU Basic Instructions 108 instructions
Shortest Instruction Execution Time |31.3 ns 31.3ns
(f(BCLK)=32 MHz, Vcc1=4.2 V t0 5.5 V) | (f(BCLK)=32 MHz, Vcci1=4.2 V10 5.5 V)
41.7 ns
(f(BCLK)=24 MHz, Vcc1=3.0 Vto 5.5 V)
Operation Mode Single-chip mode, Memory expansion | Single-chip mode
mode and Microprocessor mode
Address Space 16 Mbytes
Memory Capacity See Table 1.3
Peripheral | /O 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 or Waveform generating function:

16 bits x 8 channels
Communication function (Clock synchronous serial 1/0, Clock asyn-
chronous serial /0, HDLC data processing)
Serial 110 5 Channels
Clock synchronous serial I/O, Clock asynchronous serial 1/0,
IEBus®, 12C bus(®

CAN Module 1 channels  Supporting CAN 2.0B specification

A/D Converter 10-bit A/D converter: 1 circuit, 26 channels

D/A Converter 8 bits x 2 channels

DMAC 4 channels

DMAC I Can be activated by all peripheral function interrupt sources
Immediate transfer, Calculation transfer and Chain transfer functions

CRC Calculation Circuit CRC-CCITT

XY Converter 16 bits x 16 bits

Watchdog Timer 15 bits x 1 channel (with prescaler)

Interrupt 38 internal and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generating Circuit 4 circuits

Main clock oscillation circuit(*), Sub clock oscillation circuit(*), On-chip
oscillator, PLL frequency synthesizer

(*)Equipped with a built-in feedback resistor. Ceramic resonator or
crystal oscillator must be connected externally

Oscillation Stop Detect Function Main clock oscillation stop detect function
Supply Voltage Detect Circuit Available (optional) Not available
Electrical| Supply Voltage Vee1=42V105.5V, Veea=3.0 Vo Veel| Veci=Vee2=4.2Vto 5.5V,
Charact- (f(BCLK)=32 MHz) (f(BCLK)=32 MHz)®)
eristics Vce1=3.0Vto 5.5V, Vcce=3.0 V to Vecl
(f(BCLK)=24 MHz)
Power Consumption 28 mA (Vcci=Vcee=5 YV, 28 mA (Vcci=Vcee=5V,
f(BCLK)=32 MHz) f(BCLK)=32 MHz)
22 mA (Vcci=Veee=3.3 V, 10pA (Veei=Veea=5 Y,
f(BCLK)=24 MHz) f(XCIN)=32 kHz, wait mode)

10pA (Vcei=Veea=5 'V,
f(XcIN)=32 kHz, wait mode)

Flash Program/Erase Supply Voltage 33V+03Vor50VvV+05V 50V+05V

Memory | Program and Erase Endurance 100 cycles (all space)

Operating Ambient Temperature —20 to 85°C —40 to 85°C (T version)
—40 to 85°C (optional)

Package 100-pin plastic molded LQFP/QFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.

2. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

3. The supply voltage of M32C/84T (High-reliability version) must be Vcci=Vcca2.
All options are on a request basis.
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M32C/84 Group (M32C/84, M32C/84T)

1. Overview

1.3 Block Diagram

Figure 1.1 shows a block diagram of the M32C/84 group (M32C/84, M32C/84T) microcomputer.

As As As As A3 As As
' Y 1]
[ Potro | [ Portps | [ Portp2 | [ Portpz | [ Portpa | | Portes | [ [ Portps |
<Vcc2(3)> <vcci®>

Peripheral Functions

Timer (16 bits)
Timer A: 5 channels
Timer B: 6 channels

AID Converter:
1 circuit
Standard: 10 inputs
Maximum: 34 inputs®

UART/Clock Synchronous Serial I/0:

Clock Generating Circuit
XIN - XouT
XcIN - Xcout
On-chip Oscillator
PLL Frequency Synthesizer

Three-Phase Motor Control Circuit 5 channels I DMAC I
Watchdog Timer (15 bits) I XY Converter: I DMACII I
16 bits x 16 bits
D/A Converter: CRC Calculation Circuit (CCITT):

[ Portp14 | [ Portpis |

[ Portpir | [ Portpiz | [ Portpis |

4

8 bits x 2 circuits I CAN Module: 1 circuit I X16+x124+X5+1
M32C/80 series CPU Core Memory
Intelligent /O RoH | RoL | [ LG ]
) RiH [ RiL | | INTB | ROM
Time Measurement: 8 channels T
Wave Generating: 8 channels Rz | | ISP ]
Communication Functions: R3 ] | USP |
Clock Synchronous Serial /O, UART, T RAM
HDLC Data Processing A - ] 1 PC ]
AL | [ svk ]
FB | | SVP ]
B . ] 1 CT ] Multiplier
<veer®> —— <vee®>

_|

<(£)T33/\>
[‘otdwod | [ edvod | [sgd] [ edwod | [ zawod ]

+

A
8y

A
¥

NOTES:

fo ¥
7

(Note 1)

1. Ports P11 to P15 are provided in the 144-pin package only.
2. Included in the 144-pin package only.
3. The supply voltage of M32C/84T (High-reliability version) must be Vcci=Vcca.

Figure 1.1 M32C/84 Group (M32C/84, M32C/84T) Block Diagram
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

1.4 Product Information
Table 1.3 lists product information. Figure 1.2 shows the product numbering system.

Table 1.3 M32C/84 Group (1) (M32C/84) As of June, 2004
Type Number ROM Capacity RAM Capacity | Package Type Remarks

M30845FJGP (D) 144P6Q-A

M30843FJGP (D) 512K+4K 24K 100P6Q-A Flash Memory
M30843FJFP (D) 100P6S-A

M30845MW-XXXGP 144P6Q-A

M30843MW-XXXGP 320K 24K 100P6Q-A

M30843MW-XXXFP 100P6S-A

M30842ME-XXXGP  (P) 144P6Q-A

M30840ME-XXXGP  (P) 192K 16K 100P6Q-A Masked ROM
M30840ME-XXXFP  (P) 100P6S-A

M30842MC-XXXGP  (P) 144P6Q-A

M30840MC-XXXGP  (P) 128K 10K 100P6Q-A

M30840MC-XXXFP  (P) 100P6S-A

(D): Under development (P): Planning

Table 1.3 M32C/84 Group (2) (T Version, M32C/84T) As of June, 2004
Type Number ROM Capacity | RAM Capacity | Package Type Remarks
- T version
M30845FJTGP (©) 512K+4K 24K 144P6Q-A Flash Memory (High-reliability
M30843FJTGP (D) 100P6Q-A 859C version)

(D): Under development
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1. Overview
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Package Type Options:
FP = Package 100P6S-A
GP = Package 100P6Q-A, 144P6Q-A

ROM Number:

Omitted in the Flash Memory Version

—Classification:

Blank = General Industrial Use
T =T Version

—— ROM Capacity:

C = 128K bytes
E = 192K bytes
W = 320K bytes
J = 512K bytes
Memory Type:
M = Masked ROM Version
F = Flash Memory Version

RAM Capacity, Pin Count, etc
M32C/84 Group

M16C Family

Figure 1.2 Product Numbering System
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

1.5 Pin Assignments and Descriptions
Figures 1.3 to 1.5 show pin assignments (top view).
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NOTES:
1. P70/ TAOQouT / TxD2 / SDA2 / SRxD2 / INPC16 / OUTC16
2. P70 and P71 are ports for the N-channel open drain output.
3. The supply voltage of M32C/84T must be Vcci=Vcca.
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Figure 1.3 Pin Assignment for 144-Pin Package
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

Table 1.4 Pin Characteristics for 144-Pin Package

Eion. C%?;ml Port Intgﬁ;upt Timer Pin UART/CAN Pin Intelligent 1/O Pin Analog Pin | Bus Control Pin®
1 P96 TxD4/SDA4/SRxD4 ANEX1
2 P9s CLK4 ANEXO0
3 P94 TB4IN CTS4/RTS4/SS4 DA1
4 P93 TB3IN CTS3/RTS3/SS3 DAO
5 P92 TB2IN TxD3/SDA3/SRxD3
6 P91 TB1IN RxD3/SCL3/STxD3
7 P9o TBOIN CLK3
8 Pl4e
9 P14s
10 P144
11 P143 INPC17/OUTC17
12 P142 INPC16/OUTC16
13 P141 INPC15/0OUTC15
14 Pl4o0 INPC14/OUTC14
15 |BYTE
16 |CNVss
17 | Xein P87
18 | Xcout P86
19 |RESET
20 | XouTt
21 | Vss
22 | XIN
23 | Vcc1
24 P8s NMI
25 P8a INT2
26 P83 INTL CANOIN
27 P82 INTO CANOouT
28 P81 TA4IN/U INPC15/OUTC15
29 P8o TA4ouT/U ISRXDO
30 P77 TA3IN CANOIN INPC14/OUTC14/ISCLKO
31 P76 TA3ouT CANOouTt INPC13/0OUTC13/ISTXDO
32 P75 TA2IN/W INPC12/0OUTC12/ISRXxD1/BE1iN
33 P74 TA20uT/W INPC11/OUTC11/ISCLK1
34 P73 TALINV CTS2/RTS2/SS2 INPC10/OUTC10/ISTXD1/BELouT
35 P72 TAlout/V CLK2
36 P71 TBSIN/TAOIN | RxD2/SCL2/STxD2 INPC17/OUTC17
37 P70 TAQouT TxD2/SDA2/SRxD2 INPC16/OUTC16
38 P67 TxD1/SDA1/SRxD1
39 | Vcc1
40 P66 RxD1/SCL1/STxD1
41 |Vss
42 P65 CLK1
43 P64 CTS1/RTS1/SS1
44 P63 TxDO/SDAO/SRxD0O
45 P62 RxDO/SCL0O/STxDO
46 P61 CLKO
47 P60 CTSO0/RTS0/SS0
48 P137

NOTES:

1. Bus control pins in M32C/84T cannot be used.
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Table 1.4 Pin Characteristics for 144-Pin Package (Continued)

Eig'_ COFr,‘itr:()l Port InteF!’ir#pt Timer Pin UART/CAN Pin Intelligent /O Pin Analog Pin Bus Control Pin
49 P136

50 P13s

51 P134

52 P57 RDY

53 P56 ALE

54 P5s HOLD

55 P54 HLDAJ/ALE
56 P133

57 | Vss

58 P132

59 | Vcec2

60 P131

61 P130

62 P53 CLKout/BCLK/ALE
63 P52 RD

64 P51 WRH/BHE
65 P50 WRL/WR
66 P127

67 P126

68 P12s

69 P47 CS0/A23
70 P4s CS1/A2
71 P4s CS2/A21
72 P44 CS3/A20
73 P43 A19

74 | Vcc2

75 P42 A1s

76 | Vss

77 P41 A17

78 P40 A6

79 P37 A15(/D15)
80 P3e A14(/D14)
81 P3s A13(/D13)
82 P34 A12(/D12)
83 P33 A11(/D11)
84 P32 A10(/D10)
85 P31 Ag(/D9)
86 P124

87 P123

88 P122

89 P121

90 P120

91 [ Vce2

92 P30 As(/Ds)
93 [ Vss

94 P27 AN27 A7(/D7)
95 P26 AN26 As(/De)
96 P25 AN2s As(/Ds)
NOTES:

1. Bus control pins in M32C/84T cannot be used.
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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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M32C/84 Group (M32C/84, M32C/84T)
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8C |€—2/d /[ LNOTVL/ A/ THTD

92 | 4—»¥2d [ LNOZYL / M/ TTIdNI / TTOLNO / THIOSI
S2 | 4—>5.d /NiZyL/ M/ 2TOdNI / ZTOLNO / TAXASI /NIT38
2 | 4—>9.d / LNOEVL / LNOONY / €TOdNI / €TDLNO / 0AXLSI
€2 | 4> 22d [ NIEVL / NIONVO / ¥TOdNI / YTOLNO / 0¥ 10S!I
22| +—08d / LNOVYL / N / 0OXHSI

TZ | €—18d / NIpYL/ N/ STOdNI / STOLNO

02 | 4—»28d / OLNI / LNOONYD

6T | «—>£8d / TLNI / NIONYD

8T | «—>v8d / ZLNI

[ 2T | <— s8d /AN

9T |<«— TOOA

ST | <— NIX

VT | 4— SSA

€T |—» LNoX

2T | <— 13S3Y

TT [ €=»98d / LNOOX

0T | «—>28d / NIOX

[ 6 ] «— ssano

[ 8 ]<— 31A8

| 2 | «—>06d /NiOGL/ €1

[ 0 |«—>16d/NITEL/ £QXY / €TOS / EAXLS

[ G |<—>26d /NizaL/ €0XL/ €VAS / £QXAS

| v |<—>c6d/0va/NIEGL/ESLO / ESLY / €SS

€ |4—»v6d/Tva/NivaLl/yS1O/¥SLd/¥SS

¢ | ¢»S6d /0X3INV/ ¥XH1D
T |€»96d/ TX3INV/yAXL/¥vaAS / ¥AXdS

D7/ ANO7 / PO7<—>[8L]
D6 / ANO6 / P06 <—>[ 82 |
Ds / ANO5 / P05 4—[ 83 |
D4/ ANO4 / PO44—[ 84|
D3/ ANO3 / PO3 <[ 85 |
D2/ ANO2 / P02 %[ 86 |
D1/ANO1/ PO14—>[87 |
Do / ANOo / POo<—>[ 88 |

(&9
[50]
(o1
(%2

AN3 / P103 €| 93
AN2 / P102 €| 94
AN1/P101<€—»| 95

KI3/AN7 / P107 €

AVss —b@

ANo / P100 | 97
VREF —| 98

Avee —»[99 ]

Mpg7 «—»[100]

Kl2 / AN6 / P106 <,

Kl1/AN5 / P105 <4

Klo/AN4 / P104 <€

62 | 4—1.d /NISEL/NIOVL/caxd / TS / ¢aXLS / L1JdNI/ LTOLNO(z)

NOTES:

L2 |4»ELd /NITVL/ A/ ZSLD /2S1d /¢SS /0TDdNI/ 0TDLNO / TAXLSI/ LnOT3d

1. P97/ ADTRG / RxD4 / SCL4 / STxD4

100P6S-A

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

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

1. Overview

D10/P12<—.E
D9/P11<—>|E

D&/ P104—p| 78]

D7 /ANO7 / PO7 €| 79
D6 / ANO6 / PO6 ¢ 80
D5/ ANO5 / PO5 €[ 81
D4/ ANO4 / PO4 <[ 82
D3 /ANO3 / PO3 €| 83
D2 /ANO2 / PO2 €| 84
D1/ANO1/PO14—p| 85
Do / ANOo / POo < 86
K3/ AN7 / P107 <[ 87
Ki2/ AN6 / P106<«—>[ 88
KI1/ANS / P105s <[ 89
KIo/AN4 / P102<—» 90
AN3/P1034¢| 91
AN2 / P102 €| 92
AN1/P101<4>| 93
AVss —p( 94

ANo / P100 €| 95
VREF —( 96

AVce —p| 97

STxD4 / SCL4 / RxD4 | ADTRG / P97 403
®)Pgs >[99
CLK4 / ANEXO / P95 <—[100}
\

73 | 4= P15/ D13/ INT3
72 |<4—» Pl6/D14/INT4

75 |<—» P13/ D11
74 |« P14/ D12

59 | «—> P31/A9 (/D9)

Ed—b P32/A10 (/D10)

57 |4—» P33/A11 (/D11)

56 | <> P34/A12 (/D12)

55 |« P35/A13 (/D13)

Ed—b P37/A15 (/D15)

54 | «—> P36 /A14 (/D14)

52 | 4= P40 /A16

51 | <> P41/A17

~

O

O +H N ™ < 1 ©O I~
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T
e
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s>z ¢c
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M32C/84 GROUP

(M32C/84, M32C/84T)®

+

[ 50 J«—> P42/ ALs

49 J¢—> P43/ AL0

48 J¢— P44/ CS3/ A20

47 le—> P45/ CS2/ A21

46 J«—> P45 / CS1 /A2

45 J«—> P47/ CS0 / A2a

[ 44 J«—> P50/ WRL/WR

43 J¢— P51/ WRH / BHE

42 ¢ P52/ RD

[ 41 e P53/ CLKOUT / BCLK / ALE
40 J¢—> P54/ HLDA/ ALE

39 J«—> P55/ HOLD

38 J«—> P56 / ALE

37 |« P57/ RDY

36 J¢— P60/ CTS0/ RTS0/ 550
35 | P61/ CLKO

[ 34 J¢—> P62 / RXDO / SCLO / STXDO
33 J«—> P63 / TXDO / SDAO / SRXDO
32 J«—> P64/ CTSL/RTSL/ 551
31 e P65/ CLKL

30 le—» P66 / RXD1 / SCL1 / STXDL
29 ¢ P67/ TxD1 / SDAL / SRXD1L
28 |«—p70od ¥

27 |4 p7:2 4

26 |«—»P72/TALOUT / V / CLK2

10 2 2 0 2 0 2 2 2 < 2 2 3 2 2 2 2 2 0 2 S
< el o — o w [%2] ~ © | = [} zZ - 0 < o0 o — o ~ ©0 wn < o
O O O O D - 0 W00 D » g 8 W 0 0 0~~~
goaads>ailp 2 >X gaooaaadaodoaaann
-~ = <==2 = =@ — — m o m m m m o — =
- Qo z z z O z E |x S IN|H O Z B Z E Z E Z
<< § 5 S8 5 2 |§|'—|'—|'—<7363&3:|
agal o] Zl|z |z |z e} e} o)
-~ EFEEEP <9 sl g3 gt
225359 zE>F IFZIFZ
I &S5 O o0 m E2P =z <z <1I>
D mQ QX 285552 z3
FERE C)‘ 22 98I 2 2Q o
- - z < O o = |0
< |0 O<x09 320 = ||—
D |H 2 o ca Q@I z¢g glo
LT g Z2a 3 Z2g 3
°Paa 232 2Z[R
R 3 2233k
L2388 o £090 4%
e x X 2 S 2509 3
- < I¢) o Z =)
<o N0 0ZI92%8
|cf> |w F o302
(2% 2 8 o> =
o e X Q N
s3E2l2
0 =33
0oz 2
284 ¢
o ® 3
=
2
NOTES: 5
1. P70/ TAOoUT / TxD2 / SDA2 / SRXxD2 / OUTC16 / INPC16 E
2. P71/ TAOIN/ TB5IN / RxD2 / SCL2/ STxD2 / OUTC17 / INPC17 8
-
3. P96 / ANEX1/TxD4 / SDA4 | SRxD4 ';'-ﬂ 1OOP6 A
4. P70 and P71 are ports for the N-channel open drain output. Q_
5. The supply voltage of M32C/84T must be Vcci=Vcca.
Figure 1.5 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

Package
Pin Ng- C%r;;rol Port Int(Fa)riLupt Timer Pin UART/CAN Pin Intelligent /O Pin Arlgeilhog Bus Control Pin®
FP|GP
1| 99 P96 TxD4/SDA4/SRxD4 ANEX1
2 |100 P95 CLK4 ANEXO0
3 1 P94 TB4IN CTS4/RTS4/SS4 DAl
4| 2 P93 TB3IN CTS3/RTS3/SS3 DAO
5| 3 P92 TB2IN TxD3/SDA3/SRxD3
6 4 P91 TB1iN RxD3/SCL3/STxD3
71 5 P9 TBOIN CLK3
8 | 6|BYTE
9 7 | CNVss
10 8 | Xcn P87
11 9 | Xcout P86
12 | 10 |RESET
13 11 | Xout
14 12 [ Vss
15 13 [ XiN
16 14 | Vcci
17 | 15 P85 | NMI
18 | 16 P84 |INT2
19 | 17 P83 | INTL CANOIN
20 | 18 P82 | INTO CANOouT
21 | 19 P81 TA4IN/U INPC15/OUTC15
22 | 20 P8o TA40uT/U ISRXDO
23 | 21 P77 TA3IN CANOIN INPC14/OUTC14/ISCLKO
24 | 22 P76 TA3out CANOouTt INPC13/OUTC13/ISTXDO
25 | 23 P75 TA2INW INPC12/0UTC12/ISRXD1/BELIN
26 | 24 P74 TA20UT/W INPC11/0OUTC11/ISCLK1
27 | 25 P73 TALNV CTS2/RTS2/SS2 INPC10/OUTC10/ISTXD1/BELouT,
28 | 26 P72 TAloutV. | CLK2
29 | 27 P71 TB5SIN/TAOIN | RXD2/SCL2/STxD2 | INPC17/0UTC17
30 | 28 P70 TAOoUT TxD2/SDA2/SRxD2 | INPC16/OUTC16
31 | 29 P67 TxD1/SDA1/SRxD1
32 | 30 P66 RxD1/SCL1/STxD1
33 | 31 P65 CLK1
34 | 32 P64 CTS1/RTS1/SS1
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
41 | 39 P55 HOLD
42 | 40 P54 HLDA/ALE
43 | 41 P53 CLKoUT/BCLK/ALE
44 | 42 P52 RD
45 | 43 P51 WRH/BHE
46 | 44 P50 WRL/WR
47 | 45 P47 CS0/A23
48 | 46 P4s CS1/A22
49 | 47 P4s CS2/A21
50 | 48 P44 CS3/A20
NOTES:

1. Bus control pins in M32C/84T cannot be used.
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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- C?)rmo' Port Im’ejri:]um Timer Pin UART/CAN Pin Intelligent /O Pin Angilr?g Bus Control Pin
FP | GP
51| 49 P43 A19
52| 50 P42 Ais
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 Ag(/D9)
62| 60| Vcc2
63| 61 P30 As(/Ds)
64| 62| Vss
65| 63 P27 AN27 A7(/D7)
66 | 64 P2s AN26 As(/Ds)
67 | 65 P25 AN2s 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| 711 P17 |INT5 Dis
74| 72 Pls |INT4 D14
75| 73 P1s  |INT3 D13
76| 74 P14 D12
771 75 P13 D11
78| 76 P12 Dio
79| 77 P11 D9
80| 78 Plo Ds
81| 79 P07 ANO7 D7
82| 80 POs ANOs Ds
83| 81 P0s ANOs Ds
84| 82 P04 ANO4 D4
85| 83 P03 ANO3 D3
86| 84 P02 ANO2 D2
87| 85 P01 ANO1 D1
88| 86 POo ANOo Do
89 | 87 P107 | Kis AN7
90| 88 P10s | Kl2 ANs
91| 89 P10s | KIL ANs
92| 90 P104 | Klo AN4
93] 91 P103 AN3
94 [ 92 P102 AN2
95| 93 P101 AN1
96 [ 94| AVss
971 95 P100 ANo
98 [ 96 | VREF
99| 97 | Avcc

100 | 98 P97 RxD4/SCL4/STxD4 ‘ADTRG

NOTES:

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

1. Overview

1.6 Pin Description
Table 1.6 Pin Description (100-Pin and 144-Pin Packages)

Classsfication | Symbol |1/0 Type| SupPly Function
Voltage
Power Supply |Vcci, Vee2 | - Apply 3.0 to 5.5V to both Vcc1 and Vcce2 pins. Apply 0V to the
Vss I Vss pin. Vccl = Vec2( 2)
Analog Power | AVcc | Vccl | Supplies power to the A/D converter and D/A converter. Con-
Supply AVss nect the AVcc pin to Vcc1 and the AVSs pin to Vss.
Reset Input RESET I Vccel | The microcomputer is in a reset state when "L" is applied to the RESET pin
CNVss CNVss | Vcc1 | Switches processor mode. Connect the CNVSS pin to Vss to start up
in single-chip mode or to Vcca to start up in microprocessor mode
Input to Switch | BYTE | Vccl | Switches data bus width in external memory space 3. The data
External Data Bus bus is 16 bits wide when the BYTE pin is held "L" and 8 bits wide
Width®) when it is held "H". Set to either. Connect the BYTE pin to Vss
to use the microcomputer in single-chip mode
Bus Control Do to D7 110 Vccz2 | Inputs and outputs data (Do to D7) while accessing an external
Pins® memory space with the separate bus
Ds to D15 110 Vccz | Inputs and outputs data (Ds to D15) while accessing an external
memory space with 16-bit separate bus
Ao to A22 (0] Vcc2 | Outputs address bits Ao to A22
A23 (0] Vcc2 | Outputs inversed address bit A23
Ao/Do to 110 Vccz | Inputs and outputs data (Do to D7) and outputs 8 low-order
A7/D7 address bits (Ao to A7) by time-sharing while accessing an
external memory space with the multiplexed bus
As/Ds to 110 Vcc2 | Inputs and outputs data (Ds to D15) and outputs 8 middle-order
A15/D15 address bits (A8 to A15) by time-sharing while accessing an
external memory space with 16-bit multiplexed bus
CS0to CS3| O Vcez | Outputs CSO to CS3 that are chip-select signals specifying an external space
WRL / WR (0] Vcez | Outputs WRL, WRH, (WR, BHE) and RD signals. WRL and
WRH / BHE WRH can be switched with WR and BHE by program.
RD m WRL, WRH and RD selected:
If external data bus is 16 bits wide, data is written to an even
address in external memory space when WRL is held "L".
Data is written to an odd address when WRH is held "L".
Data is read when RD is held "L".
B WR, BHE and RD selected:
Data is written to external memory space when WR is held "L".
Data in an external memory space is read when RD is held "L".
An odd address is accessed when BHE is held "L".
Select WR, BHE and RD for external 8-bit data bus.
ALE (0] Vcc2 | ALE is a signal latching the address.
HOLD I Vccz | The microcomputer is placed in a hold state while the HOLD pin is held "L".
HLDA (0] Vccz | Outputs an "L" signal while the microcomputer is placed in a hold state.
RDY I Vce2 | Busis placed in a wait state while the RDY pin is held "L".
I : Input O : Output I/O : Input and output
NOTES:

1. Vccau is hereinafter referred to as Vcc unless otherwise noted.
2. Apply 4.2 to 5.5V to the Vcc1 and Vcce2 pins when using M32C/84T. Vcci=Vcca.
3. Bus cotrol pins in M32C/84T cannot be used.
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Classsfication | Symbol |1/0 Type | SUPPly Function
Voltage
Main Clock Input | XIN I Vcc1 | 1/0 pins for the main clock oscillation circuit.Connect a crystal
. oscillator between XIN and XouT. To apply externally-generated
Main Clock Output | XouT @) Vccel )
clock, apply it to XIN and leave XouT open.
Sub Clock Input | XCIN I Vcc1 | 1/O pins for the sub clock oscillation circuit. Connect a crystal
oscillator between XcIN and XcouT. To apply externally-gener-
Sub Clock Output | XcouT (@) Vccel )
ated clock, apply it to XCIN and leave XcouT open.
BCLK Output® | BCLK 0 Vvcez | Outputs BCLK signal
Clock Output | CLKouT @) Vcc2 | Outputs the clock having the same frequency as fc, f8 or 32
INT Interrupt | INTO to INT2 I Vcel | Input pins for the INT interrupt
Input INT3to INTS| | vcez
NMI Interrupt Input | NMI I Vvceil | Input pin for the NMI interrupt
Key Input Interrupt | Klo to KI3 I Vcci | Input pins for the key input interrupt
Timer A TAOoOUT to 110 Vcci | 1/O pins for timer AO to A4
TA4ouT (TAOouT is a pin for the N-channel open drain output.)
TAOIN to Vcci | Input pins for timer AO to A4
TA4IN
Timer B TBOIN to Vcci | Input pins for timer BO to B5
TBSIN
Three-phase Motor | U, U, V, V, (@] Vcci | Output pins for the three-phase motor control timer
Control Timer Output | W, W
Serial I/0 CTS0 to CTS4 I Vccl | lutput pins for data transmission control
RTSOto RTS4| O Vcel | Output pins for data reception control
CLKOto CLK4| 1/O Vcci | Inputs and outputs the transfer clock
RxDO to RxD4 I Vcci | Inputs serial data
TxDOto TxD4| O Vcci | Outputs serial data
(TxD2 is a pin for the N-channel open drain output.)
I2C Mode SDAO to 110 Vcci | Inputs and outputs serial data
SDA4 (SDAZ2 is a pin for the N-channel open drain output.)
SCLO to 110 Vcci | Inputs and outputs the transfer clock
SCL4 (SCL2is a pin for the N-channel open drain output.)
Serial I/0 STxDO to @) Vcci | Outputs serial data when slave mode is selected
Special Function | STxD4 (STxD2 is a pin for the N-channel open drain output.)
SRxDO to Vccl | Inputs serial data when slave mode is selected
SRxD4
SSO0 to SS4 I Vcci | Input pins to control serial I/O special function
I Input O : Output I/O : Input and output

NOTES:
1. Bus control pins in M32C/84T cannot be used.
2. Apply 4.2 to 5.5V to the Vcc1 and Vccz pins when using M32C/84T. Vcc1 = Vccea.
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

Table 1.6 Pin Description (100-Pin and 144-Pin Packages) (Continued)

Classsfication | Symbol [1/0 Type SupPly Function
Voltage

Reference VREF | - Supplies reference voltage to the A/D converter and D/A con-
Voltage Input verter
A/D Converter | ANo to AN7 I Vcci  |Analog input pins for the A/D converter

ANOo to ANO7

AN20 to AN27

ADTRG I Vcel | Input pin for an external A/D trigger

ANEXO0 110 Vccil  |Extended analog input pin for the A/D converter and output pin in

external op-amp connection mode

ANEX1 I Vcci | Extended analog input pin for the A/D converter

D/A Converter | DAO, DAl 0] Vcci | Output pin for the D/A converter

Intelligent I/O | INPC1oto INPC13 | veerVec2®W | Input pins for the time measurement function

INPC14 to INPC17 I Vccel

OUTCloto OUTCL3 O |Vvecewvec2® | Output pins for the waveform generating function

OUTCL4t0 OUTCL? 0] Vccl | (OUTCl6 and OUTCL7 assgined to P70 and P71 are pins for the N-channel open drain output.)

ISCLKO 110 Vcc1 | Inputs and outputs the clock for the intellignet I/O communication
ISCLK1 110 | veeiveeaD | function
ISRXDO I Vcci | Inputs data for the intellignet I/O communication function
ISRXD1 I | veeaveea®
ISTXDO (@) Vcci | Outputs data for the intellignet /O communication function
ISTXD1 O | Vecwvecall)
BE1IN I veervec2W | Inputs data for the intellignet I/O communication function
BElouTt O |Vecewvee2® | Outputs data for the intellignet 1/O communication function

CAN CANOIN | Vcci | Input pin for the CAN communication function
CANOouTt @) Vcci | Output pin for the CAN communication function

I/O Ports POo to PO7 110 Vcc2 | 8-bit I/O ports in CMOS. Each port can be programmed to input
Ploto P17 or output under the control of the direction register. An input port
P20 to P27 can be set, by program, for a pull-up resistor available or for no
P30 to P37 pull-up resister available in 4-bit units
P40 to P47
P50 to P57
P60 to P67 110 Vcci | 8-bit I/O ports having equivalent functions to PO
P70to P77 (P70 and P71 are ports for the N-channel open drain output.)
P90 to P97
P100 to P107
P80 to P84 110 Vcci | I/O ports having equivalent functions to PO
P86, P87

Input Port P85 | Vcel | Shares a pin with NMI. NMI input state can be got by reading P85

I : Input O : QOutput I/O : Input and output
NOTES:
1. Vccz2 is not available in the 100-pin package. Vcci only available.
2. Apply 4.2 to 5.5V to the Vcc1 and Vccez pins when using M32C/84T. Vcc1 = Vccea.
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M32C/84 Group (M32C/84, M32C/84T)

1. Overview

Table 1.6 Pin Description (144-Pin Package only) (Continued)

P150to P157

Classsfication | Symbol |1/0 Typel SUPPly Function
Voltage
A/D Converter | AN150 to AN157 I Vcci | Analog input pins for the A/D converter
1/0 Ports Plloto P114| 1/O Vcc2 | 8-hit I/O ports having equivalent functions to PO
P120 to P127
P130 to P137
P1l40to P146| I/O Vcci | 8-bit I/O ports having equivalent functions to PO

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

NOTES:

1. Apply 4.2 to 5.5V to the Vcc1 and Vcce2 pins when using M32C/84T. Vcci = Vcce.
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M32C/84 Group (M32C/84, M32C/84T) 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers.
The register bank is comprised of 8 registers (RO, R1, R2, R3, A0, Al, SB and FB) out of 28 CPU registers.
Two sets of register banks are provided.

b3 b15 b0
General Register R2 ROH rRoL [
L a
' R3 R1H R1L
""""""""" || PData Register()
R2
b23 R3 I
A0 I )
1| »Address Register(®)
Al
SB ] Static Base Register(D)
FB Il Frame Base Register()
I
USP User Stack Pointer
ISP Interrupt Stack Pointer
INTB Interrupt Table Register
PC Program Counter
| FLG | Flag Register
b15 - bg b7 bo!
L[ e [ [ 1] uft]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 ., SVE Flag Save Register
SVP PC Save Register
VCT Vector Register
b7 b0
DMAC-Associated 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
DSA0
DMA SFR Address Register
DSAl
NOTES:
1. The register bank is comprised of these registers. Two sets of register banks are provided.

Figure 2.1 CPU Register
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M32C/84 Group (M32C/84, M32C/84T) 2. Central Processing Unit (CPU)

2.1 General Registers

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/R1H) and low-order bits (ROL/R1L) to be used separately as 8-bit data
registers.
RO can be combined with R2 to be used as a 32-bit data register (R2R0). The same applies to R1 and
R3.

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, 24 bits wide, indicates the address of the next instruction to be executed.

2.1.6 Interrupt Table Register (INTB)
INTB is a 24-bit register indicating the starting address of a relocatable vector table.

2.1.7 User Stack Pointer (USP), Interrupt Stack Pointer (ISP)
The stack pointers (SP), USP and ISP, are 24 bits wide each. The U flag is used to switch between USP
and ISP. Referto 2.1.8 Flag Register (FLG) for details on the U flag. Set USP and ISP to even
addresses to execute an interrupt sequence efficiently.

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

2.1.8.1 Carry Flag (C)
The C flag indicates whether carry or borrow has occurred after executing an instruction.

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

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

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

Rev. 1.10 Jun. 28, 2004 Page 20 of 86 RENESAS


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

M32C/84 Group (M32C/84, M32C/84T) 2. Central Processing Unit (CPU)

2.1.8.5 Register Bank Select Flag (B)
The register bank 0 is selected when the B flag is set to "0". The register bank 1 is selected when this
flag is set to "1".

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

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

2.1.8.8 Stack Pointer Select Flag (U)
ISP is selected when the U flag is set to "0". USP is selected when this flag is set to "1".
The U flag is set to "0" when a hardware interrupt is acknowledged or the INT instruction of software
interrupt numbers 0 to 31 is executed.

2.1.8.9 Processor Interrupt Priority Level (IPL)
IPL, 3 bits wide, assigns processor interrupt priority levels from level 0 to level 7.
If a requested interrupt has greater priority than IPL, the interrupt is enabled.

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

2.2 High-Speed Interrupt Registers

Registers associated with the high-speed interrupt are as follows:
- Flag save register (SVF)

- PC save register (SVP)

- Vector register (VCT)

2.3 DMAC-Associated Registers

Registers associated with DMAC are as follows:

- DMA mode register (DMDO, DMD1)

- DMA transfer count register (DCTO, DCT1)

- DMA transfer count reload register (DRCO, DRC1)

- DMA memory address register (DMAO, DMAL)

- DMA SFR address register (DSA0, DSA1)

- DMA memory address reload register (DRAO, DRA1)
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M32C/84 Group (M32C/84, M32C/84T) 3. Memory

3. Memory
Figure 3.1 shows a memory map of the M32C/84 group (M32C/84, M32C/84T).
The M32C/84 group (M32C/84, M32C/84T) provides 16-Mbyte address space from addresses 00000016 to
FFFFFF1e.
The internal ROM is allocated lower addresses beginning with address FFFFFF16. For example, a 64-

Kbyte internal ROM is allocated in addresses FF000016 to FFFFFF16.
The fixed interrupt vectors are allocated addresses FFFFDC16 to FFFFFF16. It stores the starting address

of each interrupt routine.
The internal RAM is allocated higher addresses beginning with address 00040016. For example, a 10-
Kbyte internal RAM is allocated addresses 00040016 to 002BFF16. Besides storing data, it becomes stacks

when the subroutine is called or an interrupt is acknowleged.
SFR, consisting of control registers for peripheral functions such as 1/0O port, A/D conversion, serial /O,

and timers, is allocated addresses 00000016 to 0003FF16. All blank spaces within SFR are reserved space

and cannot be accessed by users.
The special page vectors are allocated addresses FFFEOO16 to FFFFDB1s6. It is used for the JMPS instruc-

tion and JSRS instruction. Refer to the Renesas publication Software Manual for details.
In memory expansion mode and microprocessor mode, some spaces are reserved and cannot be ac-

cessed by users.

00000016
SFR
00040016
Internal RAM
XXXXXX16
Reserved Space /FFFEOO16
00F00016 ! .
Internal RAM Internal ROM® ; \S/peCIaITP%?e
Capacity XXXXXX16 (Data space) ! ector Table
00FFFF16 ! FFFFDC16 |- -mmmmmmmmmmmm- S
' - Undefined Instruction ]

24 Kbytes 0063FF16
16 Kbytes 0043FF16 ! =
10 Kbytes 002BFF16 External Space® | | OVEFﬂOW.
i BRK Instruction
Address Match

(RN NNWE NN SENE NENE SN YN SN N

Internal ROM =
Capacity | YYYYYYis F0000016 | Reserved Space® | ! g
512 Kbytes | F8000016 YYYYYYi6 ! - Watchdog Timer()
320 Kbytes | FB000016 nternal ROM® g _
192 Kbytes | FD000016 ! - NMI
128 Kbytes FE000016 FFFFFF16 - FFFFEF1s = Reset

NOTES:
1. In memory expansion and microprocessor modes.

2. In memory expansion mode.
This space becomes an external space in microprocessor mode

3. Additional 4-Kbyte space is provided in flash memory version for storing data.
4. This space can be used in single-chip and memory expansion modes.

This space becomes an external space in microprocessor mode.
5. Watchdog timer interrupts, oscillation stop detect interrupts,

and voltage down detect interrupts share vectors.

Figure 3.1 Memory Map
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M32C/84 Group (M32C/84, M32C/84T)

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 0(1) PMO 0000 00112(CNVsS pin ="H")
000516 | Processor Mode Register 1 PM1 0016
000616 | System Clock Control Register 0 CMO 0000 10002
000716 | System Clock Control Register 1 CM1 0010 00002
000816
000916 | Address Match Interrupt Enable Register AIER 0016
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 Detection Register CM2 0016
000E16 | Watchdog Timer Start Register WDTS XX16
000F16 | Watchdog Timer Control Register WDC 000X XXXX2
001016
001116 | Address Match Interrupt Register O RMADO 00000016
001216
001316 | Processor Mode Register 2 PM2 0016
001416
001516 | Address Match Interrupt Register 1 RMAD1 00000016
001616
001716 | Voltage Detection Register 2(2) VCR2 0016
001816
001916 | Address Match Interrupt Register 2 RMAD2 00000016
001A16
001B16 | Voltage Detection Register 1(2) VCR1 0000 10002
001C16
001D16 | Address Match Interrupt Register 3 RMAD3 00000016
001E16
001F16
002016
002116
002216
002316
002416
002516
002616 | PLL Control Register 0 PLCO 0001 X0102
002716 | PLL Control Register 1 PLC1 000X 00002
002816
002916 | Address Match Interrupt Register 4 RMADA4 00000016
002A16
002B16
002C16
002D16 | Address Match Interrupt Register 5 RMAD5 00000016
002E16
002F16 | Voltage Down Detection Interrupt Register(?) D4INT 0016

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The PM0O and PMOL bits in the PM1 register maintain values set before reset even if software reset or watchdog

timer reset is performed.

2. These registers in M32C/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

003016

003116

003216

003316

003416

003516

003616

003716

003816
003916 Address Match Interrupt Register 6 RMADG6
003A16

00000016

003B16

003C1s6
003D16 Address Match Interrupt Register 7 RMAD7
003E16

00000016

003F16

004016

004116

004216

004316

004416

004516

004616

004716

004816 External Space Wait Control Register 01) EWCRO

X0X0 00112

004916 External Space Wait Control Register 1) EWCR1

X0X0 00112

004A16 External Space Wait Control Register 2(1) EWCR2

X0X0 00112

004B16 External Space Wait Control Register 3() EWCR3

X0X0 00112

004C1s6

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516 Flash Memory Control Register 1 FMR1

0000 01012

005616

005716 Flash Memory Control Register 0 FMRO

0000 00012(Flash memory version)
XXXX XXX02(Masked ROM version)

005816

005916

005A16

005B16

005C16

005D16

005E16

005F16

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

1. These registers 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
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 | UART3 Receive /ACK Interrupt Control Register S3RIC XXXX X0002
006Ez16 | Timer A2 Interrupt Control Register TA2IC XXXX X0002
006F16 | UART4 Receive /ACK Interrupt Control Register S4RIC XXXX X0002
007016 | Timer A4 Interrupt Control Register TA4IC XXXX X0002
007116 | UARTO/UART3 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 | UART1 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 TB1IC XXXX X0002
007716 | Intelligent I/O Interrupt Control Register 2 11021C XXXX X0002
007816 | Timer B3 Interrupt Control Register TB3IC XXXX X0002
007916 | Intelligent I/O Interrupt Control Register 4 11041C XXXX X0002
007Az16 | INT5 Interrupt Control Register INT5IC XX00 X0002
007B16

007C16 | 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 I/O Interrupt Control Register 10/ 11010IC

007F16 CAN Interrupt 1 Control Register CAN1IC XXXX X0002
008016

008116 | CAN Interrupt 2 Control Register CAN2IC XXXX X0002
008216

008316

008416

008516

008616

008716

008816 | DMAL Interrupt Control Register DM1IC XXXX X0002
008916 | UART2 Transmit /NACK Interrupt Control Register S2TIC XXXX X0002
008A16 | DMAS3 Interrupt Control Register DM3IC XXXX X0002
008B16 | UART3 Transmit /NACK Interrupt Control Register S3TIC XXXX X0002
008C16 | Timer Al Interrupt Control Register TAlIC XXXX X0002
008D16 | UART4 Transmit /NACK Interrupt Control Register S4TIC XXXX X0002
008Ez16 | Timer A3 Interrupt Control Register TA3IC XXXX X0002
008F16 | UART2 Bus Conflict Detect Interrupt Control Register BCN2IC XXXX X0002

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

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 XXXO 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
00F016 | Data Compare Register 00 GOCMPO XX16
00F116 | Data Compare Register 01 GOCMP1 XX16
00F216 | Data Compare Register 02 GOCMP2 XX16
00F316 | Data Compare Register 03 GOCMP3 XX16
00F416 | Data Mask Register 00 GOMSKO XX16
00F516 | Data Mask Register 01 GOMSK1 XX16
00F616 | Communication Clock Select Register CCs XXXX 00002
00F716

00F816 XX16
00E916 Receive CRC Code Register 0 GORCRC XX16
00FA16 0016
00EB16 Transmit CRC Code Register 0 GOTCRC 0016
00FC16 | SI/O Extended Mode Register 0 GOEMR 0016
00FD16 | SI/O Extended Receive Control Register 0 GOERC 0016
00FEz16 | SI/O Special Communication Interrupt Detect Register O GOIRF 0016
00FF16 | SI/O Extended Transmit Control Register O GOETC 0000 OXXX2
010016 XX16
010116 Time Measurement/Waveform Generating Register 10 G1TM0/G1PO0 XX16
010216 XX16
010316 Time Measurement/Waveform Generating Register 11 G1TM1/G1PO1 XX16
010416 XX16
010516 Time Measurement/Waveform Generating Register 12 G1TM2/G1P0O2 XX16
010616 XX16
010716 Time Measurement/Waveform Generating Register 13 G1TM3/G1P0O3 XX16
010816 XX16
010916 Time Measurement/Waveform Generating Register 14 G1TM4/G1P0O4 XX16
010A16 XX16
010B16 Time Measurement/Waveform Generating Register 15 G1TM5/G1PO5 XX16
010C16 XX16
010D16 Time Measurement/Waveform Generating Register 16 G1TM6/G1PO6 XX16
010E16 XX16
010F16 Time Measurement/Waveform Generating Register 17 G1TM7/G1PO7 XX16
011016 | Waveform Generating Control Register 10 G1POCRO 0000 X0002
011116 | Waveform Generating Control Register 11 G1POCR1 0X00 X0002
011216 | Waveform Generating Control Register 12 G1POCR2 0X00 X0002
011316 | Waveform Generating Control Register 13 G1POCR3 0X00 X0002
011416 | Waveform Generating Control Register 14 G1POCR4 0X00 X0002
011516 | Waveform Generating Control Register 15 G1POCR5 0X00 X0002
011616 | Waveform Generating Control Register 16 G1POCR6 0X00 X0002
011716 | Waveform Generating Control Register 17 G1POCR7 0X00 X0002
011816 | Time Measurement Control Register 10 G1TMCRO 0016
011916 | Time Measurement Control Register 11 G1TMCR1 0016
011A16 | Time Measurement Control Register 12 G1TMCR2 0016
011B16 | Time Measurement Control Register 13 G1TMCR3 0016
011Cz16 | Time Measurement Control Register 14 G1TMCR4 0016
011D16 | Time Measurement Control Register 15 G1TMCR5 0016
011E16 | Time Measurement Control Register 16 G1TMCR6 0016
011F16 | Time Measurement Control Register 17 G1TMCR7 0016

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
012016 XX16
012116 Base Timer Register 1 G1BT XX16
012216 | Base Timer Control Register 10 G1BCRO 0016
012316 | Base Timer Control Register 11 G1BCR1 0016
012416 | Time Measurement Prescaler Register 16 G1TPR6 0016
012516 | Time Measurement Prescaler Register 17 G1TPR7 0016
012616 | Function Enable Register 1 G1FE 0016
012716 | Function Select Register 1 G1FSs 0016
012816 XXXX XXXX2
012916 SI/O Receive Buffer Register 1 G1RB XX00 XXXX2
012A16 | Transmit Buffer/Receive Data Register 1 G1TB/G1DR XX16
012B16

012C16 | Receive Input Register 1 G1RI XX16
012D16 | SI/O Communication Mode Register 1 G1IMR 0016
012E16 | Transmit Output Register 1 G1TO XX16
012F16 | SI/O Communication Control Register 1 G1CR 0000 X0112
013016 | Data Compare Register 10 G1CMPO XX16
013116 | Data Compare Register 11 G1CMP1 XX16
013216 | Data Compare Register 12 G1CMP2 XX16
013316 | Data Compare Register 13 G1CMP3 XX16
013416 | Data Mask Register 10 G1MSKO XX16
013516 | Data Mask Register 11 G1MSK1 XX16
013616

013716

013816 XX16
013916 Receive CRC Code Register 1 G1RCRC XX16
013A16 0016
013B16 Transmit CRC Code Register 1 G1TCRC 0016
013Cz16 | SI/O Extended Mode Register 1 G1EMR 0016
013D16 | SI/O Extended Receive Control Register 1 G1ERC 0016
013E16 | SI/O Special Communication Interrupt Detect Register 1 G1IRF 0016
013F16 | SI/O Extended Transmit Control Register 1 G1ETC 0000 0XXX2
014016

014116

014216

014316

014416

014516

014616

014716

014816

014916

014A16

014B16

014Cz1s6

014D16

014E16

014F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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Address Register Symbol Value after RESET
015016
015116
015216
015316
015416
015516
015616
015716
015816
015916
015A16
015B16
015C1s6
015D16
015E16
015F16
016016
016116
016216
016316
016416
016516
016616
016716
016816
016916
016A16
016B16
016C16
016D16
016E16
016F16
017016
017116
017216
017316
017416
017516
017616
017716
017816 | Input Function Select Register IPS 0016
017916 | Input Function Select Register A IPSA 0016
017A16
017B16
017Cz1s
017D16
to
01DF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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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()
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) and supplying a
clock to the CAN module after reset
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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 000022
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) and supplying a
clock to the CAN module after reset.
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M32C/84 Group (M32C/84, M32C/84T)

4. Special Function Registers (SFR)

Address

Register

Symbol

Value after RESET

023916

CANO Message Slot 9 Control Register /
CANO Local Mask Register B Standard 1D1

COMCTLY/
COLMBR1

0000 00002(2)
XX00 000022

023A16

CANO Message Slot 10 Control Register /
CANO Local Mask Register B Extended IDO

COMCTL10/
COLMBR2

0000 00002
XXXX 00002(2)

023B16

CANO Message Slot 11 Control Register /
CANO Local Mask Register B Extended ID1

COMCTL11/
COLMBR3

00162
0016(2)

023C1s6

CANO Message Slot 12 Control Register /
CANO Local Mask Register B Extended ID2

COMCTL12/
COLMBR4

0000 00002
XX00 00002(2)

023D16

CANO Message Slot 13 Control Register

COMCTL13

0016(2)

023E16

CANO Message Slot 14 Control Register

COMCTL14

0016(2)

023F16

CANO Message Slot 15 Control Register

COMCTL15

0016(2)

(Note 1)

024016

CANO Slot Buffer Select Register

COSBS

0016(2)

024116

CANO Control Register 1

COCTLR1

X000 00XX2(2)

024216

CANO Sleep Control Register

COSLPR

XXXX XXX02

024316

024416
024516

CANO Acceptance Filter Support Register

COAFS

0016(2)
0116

024616

024716

024816

024916

024A16

024B16

024C1s6

024D16

024E16

024F16

025016

025116

025216

025316

025416

025516

025616

025716

025816

025916

025A16

025B16

025C16

025D16
to
02BF16

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) and supplying a
clock to the CAN module after reset.
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M32C/84 Group (M32C/84, M32C/84T)

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 0016
02E516 | UARTL1 Special Mode Register 3 U1SMR3 0016
02E616 | UART1 Special Mode Register 2 U1SMR2 0016
02E716 | UARTL1 Special Mode Register U1SMR 0016
02E816 | UART1 Transmit/Receive Mode Register U1MR 0016
02E916 | UART1 Baud Rate Register U1BRG XX16
02EA16 XX16
02EB16 UART1 Transmit Buffer Register UlTB XX16
02EC16 | UART1 Transmit/Receive Control Register O U1co 0000 10002
02ED16 | UART1 Transmit/Receive Control Register 1 UlC1l 0000 00102
02EE16 XX16
02EF16 UART1 Receive Buffer Register U1RB XX16

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
02F016

02F116

02F216

02F316

02F416 | UART4 Special Mode Register 4 U4SMR4 0016
02F516 | UART4 Special Mode Register 3 U4SMR3 0016
02F616 | UART4 Special Mode Register 2 U4SMR2 0016
02F716 | UART4 Special Mode Register U4SMR 0016
02F816 | UART4 Transmit/Receive Mode Register U4MR 0016
02F916 | UART4 Baud Rate Register U4BRG XX16
02FA16 XX16
02FB16 UART4 Transmit Buffer Register U4TB XX16
02FC16 | UART4 Transmit/Receive Control Register O u4co 0000 10002
02FD16 | UART4 Transmit/Receive Control Register 1 U4C1l 0000 00102
02FE1s6 XX16
02FF16 UART4 Receive Buffer Register U4RB XX16
030016 | Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2
030116

030216 XX16
030316 Timer Al-1 Register TAll 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 0016
030916 | Three-Phase PWM Control Register 1 INVC1 0016
030A16 | Three-Phase Output Buffer Register 0 IDBO 0011 11112
030B16 | Three-Phase Output Buffer Register 1 IDB1 0011 11112
030C16 | Dead Time Timer DTT XX16
030D16 | Timer B2 Interrupt Generating Frequency Set Counter ICTB2 XX16
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
031Czi6 | Timer B4 Mode Register TB4MR 00XX 00002
031D16 | Timer B5 Mode Register TB5MR 00XX 00002
031E16

031F16 | External Interrupt Cause Select Register IFSR 0016

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
032016

032116

032216

032316

032416 | UART3 Special Mode Register 4 U3SMR4 0016
032516 | UARTS3 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 Baud Rate Register U3BRG XX16
032A16 XX16
032B16 UART3 Transmit Buffer Register U3TB XX16
032C16 | UART3 Transmit/Receive Control Register 0 uU3Co 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 Baud Rate Register U2BRG XX16
033A16 . ) XX16
033B16 UART2 Transmit Buffer Register uU2TB XX16
033C16 | UART2 Transmit/Receive Control Register 0 u2co 0000 10002
033D16 | UART2 Transmit/Receive Control Register 1 uU2C1 0000 00102
033E16 ) . XX16
033F16 UART2 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)

4. Special Function Registers (SFR)

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 0016
035716 | Timer A1 Mode Register TALIMR 0016
035816 | Timer A2 Mode Register TA2MR 0016
035916 | Timer A3 Mode Register TA3MR 0016
035A16 | Timer A4 Mode Register TAAMR 0016
035B16 | Timer BO Mode Register TBOMR 00XX 00002
035C16 | Timer B1 Mode Register TB1IMR 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 0016
036016

036116

036216

036316

036416 | UARTO Special Mode Register 4 UOSMR4 0016
036516 | UARTO Special Mode Register 3 UOSMR3 0016
036616 | UARTO Special Mode Register 2 UOSMR2 0016
036716 | UARTO Special Mode Register UOSMR 0016
036816 | UARTO Transmit/Receive Mode Register UOMR 0016
036916 | UARTO Baud Rate Register UOBRG XX16
036A16 ) ) XX16
036B16 UARTO Transmit Buffer Register uoTB XX16
036C16 | UARTO Transmit/Receive Control Register 0 uocCo 0000 10002
036D16 | UARTO Transmit/Receive Control Register 1 uocC1 0000 00102
036E16 ) ) XX16
036F16 UARTO Receive Buffer Register UORB XX16
037016

037116

037216

037316

037416

037516

037616

037716

037816 | DMAO Factor Select Register DMOSL 0016

037916 | DMA1 Factor Select Register DM1SL 0016
037A16 | DMA2 Factor Select Register DM2SL 0016
037B16 | DMA3 Factor Select Register DM3SL 0016
037C16 ] XX16
037D1s CRC Data Register CRCD XX16
037E16 | CRC Input Register CRCIN XX16
037F16

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

1. The TCSPR register maintains values set before reset, even after software reset or watchdog timer reset has

been performed.
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M32C/84 Group (M32C/84, M32C/84T) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
038016 ) XXXX XXXX2
038116 A/DO Register 0 ADOO 0000 00002
038216 ) XX16

038316 A/DO Register 1 ADO1 XX16

038416 ) XX16

038516 A/DO Register 2 ADO2 XX16

038616 ) XX16

038716 A/DO Register 3 ADO3 XX16

038816 ) XX16

038916 A/DO Register 4 ADO04 XX16
038A16 ) XX16
038B16 A/DO Register 5 ADO5 XX16
038C16 ) XX16
038D16 A/DO Register 6 ADO06 XX16
038E16 ) XX16
038F16 A/DO Register 7 ADO7 XX16

039016

039116

039216 | A/DO Control Register 4 ADOCON4 XXXX 00X X2
039316

039416 | A/DO Control Register 2 ADOCON2 XX0X X0002
039516 | A/DO Control Register 3 ADOCONS3 XXXX X0002
039616 | A/DO Control Register 0 ADOCONO 0016

039716 | A/DO Control Register 1 ADOCON1 0016

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: 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)

<144-pin Package>

Address Register Symbol Value after RESET
03A016 | Function Select Register A8 PS8 X000 00002
03Al16 | Function Select Register A9 PS9 0016
03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XOXX XX002
03A816

03A916

03AA16

03AB16

03AC1s6 | Function Select Register C2 PSC2 XXXX X00X2
03AD16 | Function Select Register C3 PSC3 XOXX XXXX2
03AE16

03AF16 | Function Select Register C PSC 00X0 00002
03B016 | Function Select Register AO PSO 0016
03B1l16 | Function Select Register A1 PS1 0016
03B216 | Function Select Register BO PSLO 0016
03B316 | Function Select Register B1 PSL1 0016
03B416 | Function Select Register A2 pPS2 00X0 00002
03B516 | Function Select Register A3 PS3 0016
03B616 | Function Select Register B2 PSL2 00X0 00002
03B716 | Function Select Register B3 PSL3 0016
03B816

03B916 | Function Select Register A5 PS5 XXX0 00002
03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03CO016 | Port P6 Register P6 XX16
03C116 | Port P7 Register P7 XX16
03C216 | Port P6 Direction Register PD6 0016
03C316 | Port P7 Direction Register PD7 0016
03C416 | Port P8 Register P8 XX16
03C516 | Port P9 Register P9 XX16
03C616 | Port P8 Direction Register PD8 00X0 00002
03C716 | Port P9 Direction Register PD9 0016
03C816 | Port P10 Register P10 XX16
03C916 | Port P11 Register P11 XX16
03CA16 | Port P10 Direction Register PD10 0016
03CB16 | Port P11 Direction Register PD11 XXX0 00002
03CCa1is6 | Port P12 Register P12 XX16
03CDa1s | Port P13 Register P13 XX16
03CEz16 | Port P12 Direction Register PD12 0016
03CF16 | Port P13 Direction Register PD13 0016

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

<144-pin Package>

Address Register Symbol Value after RESET
03D016 | Port P14 Register P14 XX16
03D116 | Port P15 Register P15 XX16
03D216 | Port P14 Direction Register PD14 X000 00002
03D316 | Port P15 Direction Register PD15 0016
03D416

03D516

03D616

03D716

03D816

03D916

03DA16 | Pull-Up Control Register 2 PUR2 0016
03DB16 | Pull-Up Control Register 3 PUR3 0016
03DCa1s6 | Pull-Up Control Register 4 PUR4 XXXX 00002
03DD16

03DE16

03DF16

03EO016 | Port PO Register PO XX16
03E1l16 | Port P1 Register P1 XX16
03E216 | Port PO Direction Register PDO 0016
03E316 | Port P1 Direction Register PD1 0016
03E416 | Port P2 Register P2 XX16
03E516 | Port P3 Register P3 XX16
03E616 | Port P2 Direction Register PD2 0016
03E716 | Port P3 Direction Register PD3 0016
03E816 | Port P4 Register P4 XX16
03E916 | Port P5 Register P5 XX16
03EA16 | Port P4 Direction Register PD4 0016
03EB16 | Port P5 Direction Register PD5 0016
03EC16

03ED16

03EE16

03EF16

03F016 | Pull-Up Control Register 0 PURO 0016
03F116 | Pull-Up Control Register 1 PUR1 XXXX 00002
03F216

03F316

03F416

03F516

03F616

03F716

03F816

03F916

03FA16

03FB16

03FC16

03FD16

03FE16

03FF16 | Port Control Register PCR XXXX XXX02

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

<100-pin Package>

Address Register Symbol Value after RESET
03A016

03Al16

03A216

03A316

03A416

03A516

03A616

03A716 | Function Select Register D1 PSD1 XOXX XX002
03A816

03A916

03AA16

03AB16

03AC16| Function Select Register C2 PSC2 XXXX X00X2
03AD16| Function Select Register C3 PSC3 XOXX XXXX2
03AE16

03AF16 | Function Select Register C PSC 0X00 00002
03B016 | Function Select Register AO PSO 0016
03B1l16 | Function Select Register A1 PS1 0016
03B216 | Function Select Register BO PSLO 0016
03B316 | Function Select Register B1 PSL1 0016
03B416 | Function Select Register A2 pPS2 00X0 00002
03B516 | Function Select Register A3 PS3 0016
03B616 | Function Select Register B2 PSL2 00X0 00002
03B716 | Function Select Register B3 PSL3 0016
03B816

03B916

03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03CO016 | Port P6 Register P6 XX16
03C116 | Port P7 Register P7 XX16
03C216 | Port P6 Direction Register PD6 0016
03C316 | Port P7 Direction Register PD7 0016
03C416 | Port P8 Register P8 XX16
03C516 | Port P9 Register P9 XX16
03C616 | Port P8 Direction Register PD8 00X0 00002
03C716 | Port P9 Direction Register PD9 0016
03C816 | Port P10 Register P10 XX16
03C916

03CA16| Port P10 Direction Register PD10 0016
03CB16| Set default value to "FF16"

03CC1s

03CD16

03CE16| Set default value to "FF16"

03CF16| Set default value to "FF16"

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)

<100-pin Package>

Address Register Symbol Value after RESET
03D016
03D116
03D216 | Set default value to "FF16"
03D316 | Set default value to "FF16"
03D416
03D516
03D616
03D716
03D816
03D916
03DA16| Pull-Up Control Register 2 PUR2 0016
03DB16| Pull-Up Control Register 3 PUR3 0016
03DC16| Set default value to "0016"
03DD1s
03DE16
03DF16
03EO016 | Port PO Register PO XX16
03E1l16 | Port P1 Register P1 XX16
03E216 | Port PO Direction Register PDO 0016
03E316 | Port P1 Direction Register PD1 0016
03E416 | Port P2 Register P2 XX16
03E516 | Port P3 Register P3 XX16
03E616 | Port P2 Direction Register PD2 0016
03E716 | Port P3 Direction Register PD3 0016
03E816 | Port P4 Register P4 XX16
03E916 | Port P5 Register P5 XX16
03EA16| Port P4 Direction Register PD4 0016
03EB16| Port P5 Direction Register PD5 0016
03EC16
03ED16
03EE16
03EF16
03F016 | Pull-up Control Register 0 PURO 0016

03F116 | Pull-up Control Register 1 PUR1 XXXX 00002
03F216
03F316
03F416
03F516
03F616
03F716
03F816
03F916
03FA16
03FB16
03FC16
03FD16
03FE16
03FF16 | Port Control Register PCR XXXX XXX02

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

5. Electrical Characteristics

5.1 Electrical Characteristics (M32C/84)

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vcci, Vee2 |Supply Voltage Vcci1=AVcc -0.3t0 6.0 \%
Vce2 Supply Voltage - -0.3 to Vec \%
AVcc Analog Supply Voltage Vcci=AVcc -0.3t0 6.0 \%
Vi Input Voltage RESET, CNVss, BYTE, P6o-P67, P72-P77, P80-P87, P9o- -0.3to Vcc1+0.3 | V

P97, P100-P107, P140-P14s, P150-P157Y), VRrer, XiN
PQ0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57,
P110-P114, P120-P127, P130-P137( 0310 Veez+0.3
P70, P71 -0.31t0 6.0
Vo Output Voltage |P60-P67, P72-P77, P80-P84, P8s, P87, P90-P97, P100- -0.3to Vcci+0.3 | V
P107, P140-P146, P150-P157M), Xout
PQ0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, -0.3 to Vce2+0.3
P110-P114, P120-P127, P130-P137(
Pd Power Dissipation Topr=25° C 500 mw
i . . -20 to 85/
Topr ggebriaetr:rt]g during CPU operation -40 t0 85@ e
Temperature during flash memory program and erase operation 0to 60
Tstg Storage Temperature -65 to 150 °C

NOTES:
1. P11 to P15 are provided in the 144-pin package only.
2. Contact Renesas Technology Sales Co., Ltd, if temperature range of -40 to 85° C is required.
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Table 5.2 Recommended Operating Conditions
(Vcci=Vce2=3.0V to 5.5V at Topr=— 20 to 85°C unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vcel, Veez Supply Voltage (Vcci= Vecy) 3.0 5.0 5.5 \Y
AVcc Analog Supply Voltage Vccl \%
Vss Supply Voltage 0 Y,
AVss Analog Supply Voltage 0 \%
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84)

Table 5.2 Recommended Operating Conditions (Continued)
(Vcci=Vcee=3.0V to 5.5V at Topr=—20 to 85°C unless otherwise specified)

. . Standard .
Symbol Parameter Accommodating Pins - Unit
Min. Typ. Max.
VIH Input High ("H") |P20-P27, P30-P37, P40-P47, P50-P57, P110-P114, P120-P127, 0.8Vccez Vcez \Y
Voltage P130-P1374)
P60-P67, P72-P77, P80-P87(3), P9o-P97, P100-P107, P140-P14s, | 0.8Vcc1 Vcel
P150-P1574), Xin, RESET, CNVss, BYTE
P70, P71 0.8Vcc1 6.0
P0o0-P07, P10-P17 (in single-chip mode) 0.8Vce2 Vce2 Y
P0o-P0O7, P1o-P17 0.5Vcez Vcez \
(in memory expansion mode and microprocesor mode)
ViL Input Low (L") P20-P27, P30-P37, P40-P47, P50-P57, P110-P114, P120-P127, 0 0.2Vcce2 \%
Voltage P130-P137
P60-P67, P70-P77, P80-P87), P90-P97, P100-P107, P140-P14s, 0 0.2Vcel
P150-P157), Xin, RESET, CNVss, BYTE
P0o0-P07, P10-P17 (in single-chip mode) 0 0.2Vcc2 | V
P0o-P0O7, P1o-P17 0 0.16Vcec2| V
(in memory expansion mode and microprocesor mode)
loH(peak) Peak Output P0o-P07, P1o-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, P11o-
Current® P114, P120-P127, P130-P137, P14o-P14s, P150-P157)
loH(avg) Average Output |P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -5.0 mA
High ("H") P67, P72-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P14o-P14s, P150-P157)
loL(peak) Peak Output Low |P0o-P07, P1o-P17, P20-P27, P30-P37, P4o-P47, P50-P57, P6o- 10.0 mA
("L") Current® P67, P70-P77, P80-P84, P86, P87, P9o-P97, P100-P107, P11o0-
P114, P120-P127, P130-P137, P140-P14s, P150-P157*)
loL(avg) Average Output [PQo-P07, Plo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157)
NOTES:

1. Typical values when average output current is 100ms.

2. Total loLpeak) for PO, P1, P2, P8s, P87, P9, P10, P11, P14 and P15 must be 80mA or less.

Total loLpeak) for P3, P4, P5, P6, P7, P8o to P84, P12 and P13 must be 80mA or less.
Total loH(peak) for PO, P1, P2, and P11 must be -40mA or less.
Total loH(peak) for P8s, P87, P9, P10, P14 and P15 must be -40mA or less.
Total loH(peak) for P3, P4, P5, P12 and P13 must be -40mA or less.
Total loH(peak) for P6, P7, and P8o to P84 must be -40mA or less.
3. Vi1 and Vi reference for P87 applies when P87 is used as a programmable input port.
It does not apply when P87 is used as Xcin.
4. 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/84)

Table 5.2 Recommended Operating Conditions (Continued)
(Vcci=Vcee=3.0V to 5.5V at Topr=—20 to 85°C unless otherwise specified)

Standard

Symbol Parameter i Tvp. M Unit
f(XIN) Main Clock Input Frequency Vcc1=4.2 to 5.5V 0 32 MHz
Vcc1=3.0 to 5.5V 0 24 MHz

f(XcIN) Sub Clock Frequency 32.768 50 kHz
f(Ring) On-chip Oscillator Frequency 1 MHz
f(pLL) PLL Clock Frequency Vcci=4.2 to 5.5V 10 32 MHz
Vce1=3.0 to 5.5V 10 24 MHz

tSu(PLL) PLL Lock Time Veer=5.0V 5 ms
Vce1=3.3V 10 ms
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84)

Table 5.3 Electrical Characteristics

(Vcci=Vcee2=4.2 to 5.5V, Vss=0V at Topr=-20 to 85°C, f(XIN)=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

3.0 Vce2 | V

P60-P67, P72-P77, P8o-P84, P86, P87, P90-P97,
P100-P107, P140-P14s, P150-P157(Y

lon=-5mA

3.0 Vcel

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

loH=-200pA

4.7 Vce2 | V

P60-P67, P72-P77, P80-P84, P8s, P87, P90-P97,
P100-P107,P140-P14s, P150-P157()

loH=-200pA

4.7 Vccl

Xout

lon=-1mA

3.0 \Y

Xcout High Power

No load applied

25 \Y

Low Power

No load applied

1.6

VoL

Output Low ("L")
Voltage

P0o-P0O7, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s, P150-P157()

lo.=5mA

20 | V

P0o-P0O7, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P8o-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s, P150-P157()

loL=200pA

045 | V

Xout

lot=1mA

20 | V

Xcout High Power

No load applied

Low Power

No load applied

VT1+-VT-

Hysteresis

HOLD, RDY, TAOIN-TA4IN, TBOIN-TB5IN, INTO-
INT5, ADTrG, CTS0-CTS4, CLKO-CLK4,
TAOouT-TA4ouT, NMI, KI0-KI3, RxD0-RxD4,
SCLO-SCL4, SDAO-SDA4

0.2 10 | V

RESET

0.2 18 | V

IiH

Input High ("H")
Current

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14e, P150-P157(1), X, RESET,
CNVss, BYTE

V=5V

50 | MA

IiL

Input Low (L")
Current

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P87, P90-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P157(1), Xin, RESET,
CNVss, BYTE

V=0V

-5.0 | A

RpuLLUP

Pull-up Resistance

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P86, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s, P150-P157()

V=0V |Flash Memory

30 50 167 | kQ

Masked ROM

20 40 167 | kQ

Rfxin

Feedback Resistance

XIN

15 MQ

Rfxcin

Feedback Resistance

XcIN

10 MQ

VRAM

RAM Standby Voltage

In stop mode

2.0 \Y

Icc

Power Supply Current

Measurement
conditions:
In single-chip

f(Xin)=32 MHz, square wave,
no division

28 45 | mA

mode, output
pins are left

f(Xcin)=32 kHz, in wait mode, Topr=25° C

10 HA

open and other
pins are

Topr=25° C ( while clock is stopped)

08| 5 |pA

connected to
Vss.

Topr=85° C (while clock is stopped)

50 | HA

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/84)

Vcci=Vcce=5V
Table 5.4 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VREF=4.2 to 5.5V, Vss= AVss = 0V
at Topr=—20 to 85°C, f(XIN) = 32MHz unless otherwise specified)

. Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VREF=VecL 10 | Bits
ANo to AN7, ANOoto LSB
ANO7, AN2oto AN27, +3
AN150 to AN157, -

INL Integral Nonlinearity Error VRer=Voc1=Vecz=5V | ANEX0, ANEX1 LSB
External op-amp +7 LSB
connection mode - LSB

DNL Differential Nonlinearity Error +1 | LSB

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

RLADDER Resistor Ladder VRer=VecL 8.00 40 | kQ

tconw 10-bit Conversion Time® 2 2.06 us

tconw 8-bit Conversion Time®2 1.75 IS
tsavp Sampling Time® 0188 us

VReF Reference Voltage 2.00 Vet \%

Via Analog Input Voltage 0.00 Vrer |V

NOTES:
1. Divide f(XiN), if exceeding 16 MHz, to keep @AD frequency at 16 MHz or less.
2. Sample and hold function available.

Table 5.5 D/A Conversion Characteristics (Vcci=Vcc2=VRErF=4.2 to 5.5V, VSsS=AVss=0V
at Topr=—20 to 85°C, f(XIN) = 32MHz unless otherwise specified)

» 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) 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 "001". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCONL register is set to "0" (no VRer connection).
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Vcci=Vcea=5V
Table 5.6 Flash Memory Version Electrical Characteristics(®)

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
(Vce1=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
trs Flash Memory Circuit Stabilization Wait Time 15 us
- Data Hold Time® 10 years

NOTES:

1. Referenced to Vcci=4.5 to 5.5V, 3.0 to 3.6V at Topr = 0 to 60 ° C unless otherwise specified.

2. n denotes the number of block to be erased.

3. Number of program-erase cycles per block.
If Program and Erase Endurance is 77 cycle (/7=100), each block can be erased and programmed 77 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).

4. Topr=-40t085°C
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Vcci=Vcce=5V
Table 5.7 Low Voltage Detect Circuit Electrical Characteristics (Vcci=Vcc2=3.0 to 5.5V, Vss=
AVss=0V at Topr=—20 to 85°C unless otherwise specified)

. Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
Vdet4 Voltage Down Detect Voltage® 3.8 \%
Vdet3 Reset Space Detect Voltage® 3.0 \%
Vcc1=3.0 to 5.5V
Vdet3s Low Voltage Reset Hold Voltage 2.0 \Y
Vdet3r Low Voltage Reset Release Voltage® 3.1 \%
NOTES:
1. Vdet4 >Vdet3
2. Vdet3r >Vdet3 is not guaranteed.
Table 5.8 Power Supply Timing
. Standard .
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
td(P-R) |Wait Time for Stable Internal Supply Voltage when Power-on Vcer=3.0 to 5.5V 2 ms
td(S-R) |Wait Time to Release Voltage Voltage Down Detect Reset Veci=Vdet3r to 5.5V 6@ 20 ms
td(E-A) |Start-up Time for Low Voltage Detect Circuit Operation Vceri=3.0 to 5.5V 20 ps
NOTES:
1. Veei=5V
Recommanded H L
Operating Voltage : :
td(P-R) i ,
Wait Time for Stable Internal Vcel < ;
Supply Voltage when Power-on ' td(P-R)
CPU Clock 5
td(S-R)

Wait Time to Release
Voltage Down Detect Reset( veel
Hardware Reset 2) td(S-R)

Vdet3r '

CPU Clock

VC26, VC27
td(E-A) S

Start-up Timer for Low

Voltage Detect Circuit Low Voltage Detect Stop
Operation Circuit

Operating

' td(E-A) '

Figure 5.1 Power Supply Timing Diagram
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Vcci1=Vcce=5V
Timing Requirements
(Vcci=Vceee=4.2 to 5.5V, Vss=0V at Topr=—20 to 85°C unless otherwise specified)

Table 5.9 External Clock Input

Symbol Parameter - Standard Unit
Min. Max.

tc External Clock Input Cycle Time 31.25 ns

twH) External Clock Input High ("H") Width 13.75 ns

tw External Clock Input Low ("L") Width 13.75 ns

tr External Clock Rise Time 5 ns

tf External Clock Fall Time 5 ns

Table 5.10 Memory Expansion Mode and Microprocessor Mode

Symbol Parameter Standard Unit
Min. Max.

taclrooe) |Data Input Access Time (RD standard) (Note1) | ns
tacleooe |Data Input Access Time (AD standard, CS standard) (Note1) | ns
tac2rope) | Data Input Access Time (RD standard, when accessing a space with the multiplexed bus) (Note1) | ns
tac2qoop |Data Input Access Time (AD standard, when accessing a space with the multiplexed bus) (Note1) | ns
tsupesck)  [Data Input Setup Time 26 ns
tsurovecy |RDY Input Setup Time 26 ns
tsuopacik) |HOLD Input Setup Time 30 ns
throDB) Data Input Hold Time 0 ns
theaxroy  |RDY Input Hold Time 0 ns
theck+o) |[HOLD Input Hold Time 0 ns
tdeoHoy |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(sck), if the calculated value is negative.

10°X m _ .
tac1(RD - DB) = tac2(RD - DB) “Tfeco X2 35 [ns] (if external bus cycle is ag + b, m=(bx2)+1)
. __10°Xn 4
acl(AD=DB) = "¢ oo g [ns] (if external bus cycle is ag + b, n=a+b)
9
__10°Xp
tac2(AD-DB) = o X2 35 [ns] (if external bus cycle is ag+ b@, p={(a+b-1)x2}+1)
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84)

Timing Requirements

Vcci=Vccee=5V

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

Table 5.11 Timer A Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter Unit
Min. Max.
tcan) TAIN Input Cycle Time 100 ns
tw(rAH) TAIN Input High ("H") Width 40 ns
tw(ray TAIN Input Low ("L") Width 40 ns
Table 5.12 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tca TAiN Input Cycle Time 400 ns
twraH) TAIN Input High ("H") Width 200 ns
twi(TAy TAIN Input Low ("L") Width 200 ns
Table 5.13 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard
Symbol Parameter Unit
Min. Max.
tca TAiN Input Cycle Time 200 ns
twraH) TAiN Input High ("H") Width 100 ns
twi(TA TAIN Input Low ("L") Width 100 ns

Table 5.14 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Standard
Symbol Parameter Unit
Min. Max.
tw(raH) TAiN Input High ("H") Width 100 ns
tw(ray TAiN Input Low ("L") Width 100 ns

Table 5.15 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(urH) TAiour Input High ("H") Width 1000 ns
tw(ury TAiour Input Low ("L") Width 1000 ns
tsuwpmyy | TAiour Input Setup Time 400 ns
thnup) TAiour Input Hold Time 400 ns

Rev. 1.10 Jun. 28, 2004 Page 52 of g6

RENESAS


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

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

5. Electrical Characteristics (M32C/84)

Timing R

equirements

Vcci=Vecee=5V

(Vcci1 =Vceez2 =4.2to 5.5V, Vss = 0V at Topr = —-20 to 85°C unless otherwise specified)

Table 5.16 Timer B Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter - Unit
Min. Max.
tcas) TBin Input Cycle Time (counted on one edge) 100 ns
tw(TBH) TBim Input High ("H") Width (counted on one edge) 40 ns
tw(rey TBiN Input Low (L") Width (counted on one edge) 40 ns
tcms) TBiN Input Cycle Time (counted on both edges) 200 ns
tw(eH) TBiN Input High ("H") Width (counted on both edges) 80 ns
tw(rey TBiN Input Low (L") Width (counted on both edges) 80 ns
Table 5.17 Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tcams) TBiN Input Cycle Time 400 ns
tw(BH) TBin Input High ("H") Width 200 ns
tw(sL) TBim Input Low ("L") Width 200 ns
Table 5.18 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tcam) TBim Input Cycle Time 400 ns
tw(eH) TBiN Input High ("H") Width 200 ns
tw(TBL) TBim Input Low ("L") Width 200 ns
Table 5.19 A/D Trigger Input
Standard )
Symbol Parameter Unit
Min. Max
tc(ap) ADra Input Cycle Time (required for re-trigger) 1000 ns
tw(apL) ADTra Input Low ("L") Width 125 ns
Table 5.20 Serial /O
Standard )
Symbol Parameter - Unit
Min. Max.
teex CLKi Input Cycle Time 200 ns
twickH) CLKi Input High ("H") Width 100 ns
twieky) CLKi Input Low ("L") Width 100 ns
tdco TxDi Output Delay Time 80 ns
thcQ TxDi Hold Time 0 ns
tsuoo RxDi Input Setup Time 30 ns
thco RxDi Input Hold Time 90 ns
Table 5.21 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi Input High ("H") Width 250 ns
twny INTi Input Low ("L") Width 250 ns
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
Vcci=Vccee=5V

Switching Characteristics
(Vcci1 =Vceez =4.2t0 5.5V, Vss = 0V at Topr =20 to 85°C unless otherwise specified)

Table 5.22 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter M%%S#éﬁirgﬁ nt : Standard Unit
Min. Max.

tdeokap) | Address Output Delay Time 18 ns
theckap) | Address Output Hold Time (BCLK standard) -3 ns
th(ro-AD) Address Output Hold Time (RD standard) 0 ns
thwwr-AD) Address Output Hold Time (WR standard) (Note 1) ns
tdeckes) | 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) | See Figure 5.2 0 ns
thwrcs) Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
tdeckrp)  |RD Signal Output Delay Time 18 ns
theokrp)  |RD Signal Output Hold Time -5 ns
tdeakwr) | WR Signal Output Delay Time 18 ns
theakwr) | WR Signal Output Hold Time -5 ns
tdoBwWR) Data Output Delay Time (WR standard) (Note 2) ns
thwrDB) Data Output Hold Time (WR standard) (Note 1) ns
tWwR) WR Output Width (Note 2) ns
NOTES:

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

th(WR - DB) = 10 ° —-10 [ns]

f(BCLK) X 2
10°
th(WR — AD) = W —-10 [ns]
10°
th(WR - CS) = W —-10 [ns]

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

10°X n
tw(WR) = fecLK) X 2 15 [ns] (if external bus cycle is a@ + b, n=(bx2)-1)
9
_ _10"Xm
td(DB - WR) = feck) 20 [ns] (if external bus cycle is ag+ bg, m= b)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Vcci1=Vcce=5V
Switching Characteristics
(Vcc =4.2t0 5.5V, Vss = 0V at Topr =-20 to 85°C unless otherwise specified)

Table 5.23 Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space with the multiplexed bus)

Symbol Parameter M%a;#éﬁirgr?m Standard Unit
Min. Max.
tdeokap) | Address Output Delay Time 18 ns
theckap) | Address Output Hold Time (BCLK standard) -3 ns
th(ro-AD) Address Output Hold Time (RD standard) (Note 1) ns
thpwr-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) -3 ns
throcs) Chip-Select Signal Output Hold Time (RD standard) (Note 1) ns
thwrcs) Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
tdeckry |RD Signal Output Delay Time 18 ns
theokro) |RD Slgnal Output Hold Tlm-e See Figure 59 -5 ns
tdeckwr) | WR Signal Output Delay Time 18 ns
thecwkwr) | WR Signal Output Hold Time -5 ns
tdewR) Data Output Delay Time (WR standard) (Note 2) ns
thewr) Data Output Hold Time (WR standard) (Note 1) ns
tdecwas) | ALE Signal Output Delay Time (BCLK standard) 18 ns
thecwa) | ALE Signal Output Hold Time (BCLK standard) -2 ns
td@apAE) ALE Signal Output Delay Time (address standard) (Note 3) ns
th(aLe-AD) ALE Signal Output Hold Time (address standard) (Note 4) ns
tdz(rp-AD) Address Output Float Start Time 8 ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
th(RD - AD) = L -10 [ns]
f(BcLk) X 2
th(WR - AD) = A -10 [ns]
f(cLk) X 2
th(RD-CS) = L -10 [ns]
f(BcLk) X 2
th(WR - CS) = i -10 [ns]
f(BCLK) X 2
th(WR - DB) = L -10 [ns]
f(BCcLK) X 2

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

9
100 Xm
1d(DB — WR) = feCLK) X 2 25 [ns] (if external bus cycle is a@ + b, m= (bx2)-1)

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

9
_ 10 Xn
WAD-ALE) = o x2 20 [ns] (if external bus cycle is ag + bg, n=a)

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

9
_ 10 Xn
th(ALE - AD) = feoLK) X 2 10 [ns] (if external bus cycle is ag + b, n= a)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
Vcci=Vccee=5V

PO ')
P1

P2 30pF
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13 Note 1
P14
P15

I

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

Figure 5.2 PO to P15 Measurement Circuit
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Veei=Veeo=5V |

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

[ Read Tlmlng ] (1(p +1¢Bus Cycle)

ST s U S G S U Sa—
! td(BCLK-CS) ! : ' '

18 o th(BCLK CS) ‘
, 18ns. max

"‘” -3ns. m|n

> 4_th(RD -CS)
; i Ons. mln

csi

'
:
'
'
'
'
<

tcyc :
' th(BCLK AD)
] -3ns.min |

ii)’( g

td(BCLK-AD)

'« 18ns.max®
ADi : X :
BHE ' '

! td(BCLK-RD) ,
i 18ns.max +>!

\

: ,_, <_th(RD -AD)
: Ons.min !

tac1(RD-DB)®

th(BCLK- RD)

: : ; -5ns.min! . :
5 ! tac1(AD-DB)®@ : , L . ] 5
e L s -
E i tsu(DB-BCLK) : l<—>' E<->€ th(RD-DB) : E
: ; 26nsm|n(1) b : |

E Ons.mir l

NOTES:
1. Values guaranteed only when the microcomputer is used independently.
A maximum of 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).
2. Varies with operation frequency:
tac1(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is a@ + bg, m=(b x 2)+1)
tac1(AD-DB)=(tcyc x n-35)ns.max (if external bus cycle is ag + bg, n=a+b)

[ Write t|m|ng ] (1(p +1¢Bus Cycle)
BCLK

; ; th(BCLK-CS)
ns max' ' ' > -3ns.min

: tdéBCLK CS)

csi s \ | / s
e toye! o L thWR-CS)® | :
; - ! e '
! 1td(BCLK-AD) ! Lo ' 'th(BCLK-AD)
<4 18ns.max: ' ' ' -3ns.min

W th(WR-AD)®)
td(BCLK V\{R) . '[W(WR)(3) < Ly
[ j 18ns.max <> ¢——— >

WR.WRL, — . . g :
WRH , : g \ /th(BCLKWR)

—u n— -3ns.min :

| td(DB-WR)® | {thwR-DB)® |

O s s S N

NOTES: Measurement Conditions:
3. Varies with operation frequency: * Vec1=Vecz=4.2 to 5.5V
td(DB-WR)=(tcyc X m-20)ns.min « Input high and low voltage: ViH=2.5V, ViL=0.8V
(if external bus cycle is ag+bg, m=b) « Output high and low voltage: Vor=2.0V, VoL=0.8V

th(WwR-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

(if external bus cycle is agtbo, n=(bx2)+1)

Figure 5.3 Vcci=Vcce=5V Timing Diagram (1)
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84)

Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space with the multiplexed bus)

[ Read Timing | (2¢ +2¢ Bus Cycle).

[ veci=veeo=5v |

U

1. Varies with operation frequency:
td(AD-ALE)=(tcyc/2 x n-20)ns.min (if external bus cycle is a@ + b, n=a)

th(ALE-AD)=(tcyc x n-10)ns.min (if external bus cycle is ag + bg, n=a)
th(RD-AD)=(tcyc/2-10)ns.min, th(RD-CS)=(tcyc/2-10)ns.min

tac2(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is ag@ + b, m=(b x 2)+1)
tac2(AD-DB)=(tcyc/2 x p-35)ns.max (if external bus cycle is a@ + bg, p={(a+b-1) x 2}-1)

BCLK - ' 5 - 2 ! : : i ;

d(BCLK-ALE) ! th(BCLK-ALE) ' : : : ; ;

' 18ns.max . - <4 -2ns.min H 1 1 i i |
ALE — ) 5 é s s s WA

| td@CLK-CS) D ; L teyc Rk : L TN(BCLK-CS)

<= 18ns.max v i “ : > o i_,.-3ns.min
— —\ ; H ! 5 : : ! th(RD-CS)Y | :
csi : : L : : : : MRS :

Ll DA {th(aLE-AD)", : tsu(DB-BCLK) 26ns.min | ;

. T > T > i i «—> i H
ADi ' ' - . N . :

; ; : : P r--{ Data input H Address
IDBi ; X ;  Address | i/ tdz(RD-AD) : : b ) : :e

o ' ; 1=l 4= 8ns.max b b ; :

| [l(BCLK-AD) : P — Ll {th(RD-DB) | (N(BCLK-AD)

) < 18ns.max : 1 ! 1 tac2(RrD-DB)® | 'Ons.min < -3ns.min

ADi_ D - E T i T D X
BHE — i s : ' — : — — — :

Lo ' ; : : ' o e :

! tag2(AD-DB) ' i td(BCLK-RD) th(BCLK-RD) | th(RD-AD) :

| : ! ' +> 18ns.méx Bns.min > < ' '
RD e | | s N v i
NOTES:

[ Write Timing ] (2@ +2¢ Bus Cycle)

td(AD-ALE)=(tcyc/2 x n - 20)ns.min

(if external bus cycle is a@ + b, n=a)
th(ALE-AD)=(tcyc x n -10)ns.min

(if external bus cycle is a@ + bg, n=a)
th(wR-AD)=(tcyc/2-10)ns.min,

th(wR-CS)=(tcyc/2-10)ns.min, th(wRr-DB)=(tcyc/2-10)ns.min

td(DB-WR)=(tcyc/2 x m-25)ns.min

(if external bus cycle is a@ + b, m=(b x 2)+1)

BCLK 4 ) { h ' A \ h \ h

| td(BCLK-ALE) ! th(BCLK-ALE) : E E : : 5

18ns.max —>! < -2ns.min ! ! ! : :

> ' 1 : H i H H 1
ALE c b\ : E : : ; L/ D\

‘ : ! ; : i ; s th(BCLK-CS)

' . : tayc ! 2 >

-+ tdecticcs) : e A > thawr-cs)”  § i ansmin
— — | 18ns.max i | : : | | e————
Csi b i 5 i : i i L L i

; : @ i : @ 5 5 P . 5

| td(AD-ALE) " i th(ALE-AD)” ! . . . : :

H - ; >« ; . ' i | | i
ADi ( 5 ‘Address | ; i Data output ! X Address
/DB b : : : : . . I — :

: : : : : ' 3 > : :

| tdEclkAD) | | : | OBy | | towr 0B t |

! K- : : : : : o i« th(BCLK-AD

. "\ 18ns.rhax ' : : : : i .‘—’l_( HOAD)

ADi T T T " T " " ) r \ ?
BHE i : E : E : : L - :

; ; : ; | WEBCLKWR)  th(BCLkwR) | | tWRAD)®

; : : <> 18ns.max Ons.min —» i< I ;
WR WRL, T T T T T \:\ | | / T H
WRH 5 ’ f : P : ), ' '

NOTES: ) Measurement Conditions:
2. Varies with operation frequency:

¢ Vcc1=Veee=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 5.4 Vcci=Vcce=5V Timing Diagram (2)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

| Vcci=Vce2=5V |

tc(TA) N
tw(TAH)
TAIIN Input \
_ tw(TAL) N
tc(UP) N
tw(UPH)
TAIoOUT Input \
tw(UPL) N
TAIOUT Input
(Counter increment/ ><

decrement input)

In event counter mode |
TAIIN Input th(TiIn-UP) tsu(UP-TIN)

(When counting on the falling edge)
TAIIN Input J(

(When counting on the rising edge)

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
th(c-Q)
TxDi >< ><
td(c—Q) tsu(D-C) < >/th(C_D)
RxDi 4 *
tw(INL)
INTiI Input fw(INH) WL /
W

Figure 5.5 Vcci=Vcce=5V Timing Diagram (3)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Memory Expansion Mode and Microprocessor Mode

BCLK VAR YA AR G A
RD

(Separate bus) \ o /7

WR, WRL, WRH

(Separate bus) \ S
RD e
(Multiplexed bus) \ /
WR, WRL, WRH S
(Multiplexed bus) \ /

RDY input

tsu(RDY-BCLK) <<— > th(BCLK-RDY)

BCLK

tsu(HOLD-BCLK)

<>
HOLD Input _\ (,/

th(BCLK-HOLD)
—> ‘

/

HLDA Output ! : D | ! !
td(BCLK-HLDA) —> <<— T —> <— {{(BCLK-HLDA)

Po.pLPz ——— we

P3, P4, 1 2 i | | |

P50 to P52 ‘ : ‘ 1 1 :

Measurement Conditions

* Vcci=Vee2=4.2 to 5.5V

* Input high and low voltage: ViH=4.0V, ViL,=1.0V

* Output high and low voltage: Vor=2.5V, VoL=2.5V

Figure 5.6 Vcci=Vccz=5V Timing Diagram (4)
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84)

Table 5.24 Electrical Characteristics
(Vcci=Vcez=3.0 to 3.6V, Vss=0V at Topr =-20 to 85°C, f(XIN)=24MHz unless otherwise specified)

Vcci=Vcee=3.3V

Symbol

Parameter

Condition

Standard Unit

Typ.

Min. 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=-1mA

2.7 Vce2 | V

P60-P67, P72-P77, P80-P84, P8s, P87, P9o-
P97, P100-P107, P140-P14s, P150-P157(

2.7

<

Vccei

Xout

loH=-0.1mA

2.7 Vcel

Xcout High Power

No load applied

2.5

Low Power

No load applied

1.6

VoL

Output Low ("L")
Voltage

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P146, P150-P157(!)

lo,=1mA

<| <| < <

0.5

Xout

lo.=0.1mA

0.5

Xcout High Power

No load applied

Low Power

No load applied

VT+-VT-

Hysteresis

HOLD, RDY, TAOIN-TA4iN, TBOIN-TBSIN, INTO-

INT5, ADTRG, CTS0-CTS4, CLKO-CLK4,
TAOouT-TA4out, NMI, KIO-KI3, RXxD0-RxD4,
SCLO-SCL4, SDAO-SDA4

<| <| < <

0.2 1.0

RESET

0.2 1.8

IiH

Input High ("H")
Current

P0o0-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80o-P87, P9o-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P157(, Xin, RESET,
CNVss, BYTE

Vi=3V

4.0 | pA

lic

Input Low ("L") Current

P0o-P0O7, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P70-P77, P80o-P87, P9o-P97,
P100-P107, P110-P114, P120-P127, P130-
P137, P140-P14s, P150-P1573, Xin, RESET,
CNVss, BYTE

Vi=0V

HA

RpuLLUP

Pull-up Resistance

PQ0o-P07, P1o-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(!)

V=0V

Flash Memory | 66 | 120 | 500 | kQ

Masked ROM | 40 70 | 500 | kQ

RfxiN

Feedback Resistance

XIN

3.0 MQ

Rfxcin

Feedback Resistance

XcIN

20.0 MQ

VRAM

RAM Standby Voltage

in stop mode

2.0

Icc

Power Supply Current

Measurement

condition: no division

f(XiNn)=24 MHz, square wave,

22 35 | mA

In single-chip
mode, output pins

f(Xcin)=32 kHz, in wait mode, Topr=25° C

10 HA

are left open and
other pins are

Topr=25° C when the clock stops

08| 5 |pA

connected to Vss.

Topr=85° C when the clock stops

50 | MA

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/84)

Vcci=Vcee=3.3V
Table 5.25 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VREF= 3.0 to 3.6V, VSS=AVss=0V
at Topr =20 to 85°C, f(XIN) = 24MHz unless otherwise specified)

Symbol Parameter M%%S#(;ﬁirgﬁ nt : Standard Unit
Min.| Typ.| Max.
- Resolution VRerF=Vcc1 10 | Bits
INL Integral Nonlinearity Error No S&H function (8-bit) Vcc1=Vee2=VRrRer=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 VREF=Vcc1 8 40 | kQ
tconv 8-bit Conversion Time® 2 6.1 us
VREF Reference Voltage 3.0 Vcer | V
Via Analog Input Voltage 0 VREF | V
S&H: Sample and Hold
NOTES:

1. Divide f(Xin), if exceeding 10 MHz, to keep @AD frequency at 10 MHz or less.
2. S&H function not available.

Table 5.26 D/A Conversion Characteristics (Vcci=Vcc2=VRerF=3.0 to 3.6V, VSS=AVss=0V
at Topr = —20 to 85°C, f(XIN) = 24MHz unless otherwise specified)

= 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. Measurement results when using one D/A converter. The DA 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 ADOCONL register is set to "0" (no Vrer connection).
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
Vcci=Vccee=3.3V

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

Table 5.27 External Clock Input

Symbol Parameter - Standard Unit
Min. Max.

tc External Clock Input Cycle Time 41 ns
twH) External Clock Input High ("H") Width 18 ns
tw External Clock Input Low ("L") Width 18 ns
tr External Clock Rise Time 5 ns
tf External Clock Fall Time 5 ns
Table 5.28 Memory Expansion Mode and Microprocessor Mode

Symbol Parameter ?tandard Unit

Min. Max.

taclroos) |Data Input Access Time (RD standard) (Note 1) | ns
taclapop |Data Input Access Time (AD standard, CS standard) (Note 1) | ns
tac2rooe) | Data Input Access Time (RD standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tac2@pop |Data Input Access Time (AD standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tsupssck) |Data Input Setup Time 30 ns
tsurovsc) |RDY Input Setup Time 40 ns
tsuronBak) [HOLD Input Setup Time 60 ns
th(roDB) Data Input Hold Time 0 ns
theokroy)  |RDY Input Hold Time 0 ns
theccHow) |HOLD Input Hold Time 0 ns
tdeok-HDs |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(eck), if the calculated value is negative.

. . __10%Xm . , _ ~

ac1(RD - DB) = tac2(RD - DB) = fBCLK) X 2 [ns] (if external bus cycle is a@ + b, m= (b x 2)+1)
—_ 1—09 35

tcl(AD-DB) = T T T [ns] (if external bus cycle is ag + b, n= a+b)
__10°Xp

tac2(AD - DB) = fec) 35 [ns] (if external bus cycle is a@ + b, p={(a+b-1) x 2})
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Vcci=Vcee=3.3V
Timing Requirements

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

Table 5.29 Timer A Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter Unit
Min. Max.
tcan) TAIN Input Cycle Time 100 ns
tw(raH) TAiN Input High ("H") Width 40 ns
twiTay) TAIN Input Low ("L") Width 40 ns

Table 5.30 Timer A Input (Gate Input in Timer Mode)

Standard
Symbol Parameter - Unit
Min. Max.
tca TAIN Input Cycle Time 400 ns
tw(TAH) TAiN Input High ("H") Width 200 ns
twray) TAIN Input Low ("L") Width 200 ns

Table 5.31 Timer A Input (External Trigger Input in One-Shot Timer Mode)

Standard
Symbol Parameter Unit
Min. Max.
tca TAIN Input Cycle Time 200 ns
tw(TAH) TAiN Input High ("H") Width 100 ns
twray) TAIN Input Low ("L") Width 100 ns

Table 5.32 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Standard
Symbol Parameter Unit
Min. Max.
tw(TAH) TAiIN Input High ("H") Width 100 ns
twiraL) TAIN Input Low ("L") Width 100 ns

Table 5.33 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") Width 1000 ns
twiurL TAiour Input Low ("L") Width 1000 ns
tsuwpyy | TAiout Input Setup Time 400 ns
theninup) TAiour Input Hold Time 400 ns

Rev. 1.10 Jun. 28, 2004 Page 64 of 86 RENESAS


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
Vcci=Vccee=3.3V

Timing Requirements
(Vcci=Vee2=3.0 to 3.6V, Vss = 0V at Topr = —20 to 85°C unless otherwise specified)

Table 5.34 Timer B Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter - Unit
Min. Max.
tcam TBi Input Cycle Time (counted on one edge) 100 ns
tw(teH) TBin Input High ("H") Width (counted on one edge) 40 ns
tw(rey TBiN Input Low (L") Width (counted on one edge) 40 ns
tcms) TBiN Input Cycle Time (counted on both edges) 200 ns
tw(eH) TBiN Input High ("H") Width (counted on both edges) 80 ns
tw(rey TBiN Input Low (L") Width (counted on both edges) 80 ns
Table 5.35 Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
tcy) TBiN Input Cycle Time 400 ns
tw(BH) TBin Input High ("H") Wdth 200 ns
tw(BL) TBim Input Low ("L") Width 200 ns
Table 5.36 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tcam) TBim Input Cycle Time 400 ns
tw(eH) TBim Input High ("H") Width 200 ns
tw(TBL) TBim Input Low ("L") Width 200 ns
Table 5.37 A/D Trigger Input
Standard .
Symbol Parameter Unit
Min. Max.
tc(ap) ADra Input Cycle Time (required for re-trigger) 1000 ns
tw(aL) ADTra Input Low ("L") Width 125 ns
Table 5.38 Serial /0
Standard )
Symbol Parameter - Unit
Min. Max.
teex CLKi Input Cycle Time 200 ns
twickH) CLKi Input High ("H") Width 100 ns
twieky) CLKi Input Low ("L") Width 100 ns
tdco TxDi Output Delay Time 80 ns
thcQ TxDi Hold Time 0 ns
tsuoo RxDi Input Setup Time 30 ns
thco RxDi Input Hold Time 90 ns
Table 5.39 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
) INTi Input High ("H") Width 250 ns
twon INTi Input Low (“L") Width 250 ns
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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%?#éﬁi'gﬁm Standard Unit
Min. Max.
tdecLk-ap) | Address Output Delay Time 18 ns
thecik-ap) | Address Output Hold Time (BCLK standard) 0 ns
th(rRD-AD) Address Output Hold Time (RD standard) 0 ns
thowr-ap) | Address Output Hold Time (WR standard) (Note 1) ns
td@cik-cs) | Chip-Select Signal Output Delay Time 18 ns
thecik-cs) | Chip-Select Signal Output Hold Time (BCLK standard) . 0 ns
- - - See Figure 5.2
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard) 0 ns
thwr-cs) | Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
td@cik-rp) |RD Signal Output Delay Time 18 ns
thecik-rp) |RD Signal Output Hold Time -3 ns
td@cik-wr) | WR Signal Output Delay Time 18 ns
theck-wr) | WR Signal Output Hold Time 0 ns
tdoe-wr) | Data Output Delay Time (WR standard) (Note 2) ns
thowr-pe) | Data Output Hold Time (WR standard) (Note 1) ns
tWWR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
th(WR - DB) = A -20 [ns]
f(BCLK) X 2
th(WR — AD) = L -10 [ns]
f(BCcLK) X 2
th(WR - CS) = Lg —-10 [ns]
f(BCcLK) X 2

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

ta __loxm_ : i
(DB - WR) = HBOLK) - [ns] (if external bus cycle is ap+ by, m=b)
_ 10 n
tw(WR) = _f(BCLK) X2 15 [ns] (if external bus cycle is a@+ b, n=(b x 2)-1)
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Vcci=Vccee=3.3V

Switching Characteristics
(Vceci1 =Vece2 =3.0to 3.6V, VSS =0V at Topr =-20 to 85°C unless otherwise specified)

Table 5.41 Memory Expansion Mode and Microprocessor Mode
(when accessing an external memory space with the multiplexed bus)

Symbol Parameter Mecaf#éﬁi'gﬁm Standard Unit
Min. Max.
tdeakap) | Address Output Delay Time 18 ns
theok-ap) | Address Output Hold Time (BCLK standard) 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
tdeakcs) | Chip-Select Signal Output Delay Time 18 ns
theakcs) | Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
thro-cs) Chip-Select Signal Output Hold Time (RD standard) (Note 1) ns
thpwrcs) Chip-Select Signal Output Hold Time (WR standard) See Figure 5.2 | (Note 1) ns
tdeakro)  |RD Signal Output Delay Time 18 ns
theakap) |RD Signal Output Hold Time -3 ns
tdeakwr) | WR Signal Output Delay Time 18 ns
theokwr) | WR Signal Output Hold Time 0 ns
tdoBwWR) Data Output delay Time (WR standard) (Note 2) ns
thwr-pB) | Data Output Hold Time (WR standard) (Note 1) ns
tdeokAE) | ALE Signal Output Delay Time (BCLK standard) 18 ns
theokaE) | ALE Signal Output Hold Time (BCLK standard) -2 ns
tdoALp) ALE Signal Output Delay Time (address standard) (Note 3) ns
th(aLE-AD) ALE Signal Output Hold Time (address standard) (Note 4) ns
tdzrp-AD) Address Output Float Start Time 8 ns
NOTES:
1. Values can be obtained by the following equations, according to BLCK frequency.
th(RD — AD) = i -10 [ns]
f(cLk) X 2
th(WR — AD) = Lg -10 [ns]
f(cLk) X 2
th(RD - CS) = Lg -10 [ns]
f(cLk) X 2
th(WR —CS) = 1709 —-10 [ns]
f(BCLK) X 2
th(WR - DB) = 1‘(3%1?)?(2 —-20 [ns]

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

10°X m
td(DB - WR) = feoL X2 25 [ns] (if external bus cycle is a@+ b, m=(b+2)-1)

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

9
- 10xn
td(AD - ALE) = fecLo X2 20 [ns] (if external bus cycle is ag + b, n=a)

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

9
— 10X m
th(ALE - AD) = fecL X2 10 [ns] (if external bus cycle is ag+ b, n=a)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

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

[Read Timing] (1¢+ 1@Bus Cycles)

BCLK

i td(BCLK-CS)
ot |

- ' 18ns.max(®)
CSi b :

P ore : : > i« th(RD- CS)

' th(BCLK-CS)
ang! Ons.min;

- : > Pt Ons.min
td(BCLK-AD) | 5 5 th(BCLK- AD)
) <> 18ns.max® ' ' .<—>! Ons.min
ADi : ; ' ' I '
BHE —! : j : et ,
! td(BCLK-RD) | ! 5 il i« th(RD-AD)
1 18ns. max"_" t+ ' Ons.min_1
RD Do\ 5 5 ¥

. " th(BCLK-RD)
Y gl j

- 2
tac1(RD-DB)®@ : -3ns.min

tac1(AD- DB ! i P

tsu(DB- BCLK) <—~: <—~th(RD DB)
30ns. mln(l) ' L Ons. m'“

NOTES:
1. Values guaranteed only when the microcomputer is used independently.
A maximum of 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).
2. Varies with operation frequency.

tac1(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is a@+ bg, m=(b x 2) + 1)
tac1(AD-DB)=(tcyc x n-35)ns.max (if external bus cycle is a@+ bg, n =a + b)
[Write Timing] (1¢+ 1¢Bus Cycles)

BCLK

. td(BCLK-éS) th(BCLK-CS)

f
'

'

1 ! <« 0Ons.min '
' i

'

T

1 18ns.maxi , :
csi P\ : . L ! 5 ;
' teyc! | ! th(WR-CS)® ! ! i 5
o - g e ' ! :
1td(BCLK-AD) : ! i 1th(BCLK-AD, , i
. 7 18ns.max: : : -~ O(ns.min ) . :
ADi - : ; . T T .
BHE i ' ; — : : j i
; i tdBCLK-WR) . tw(WR)<3) : : th(WR AD) ! ;
- ' ' 18ns.max <—e——»! :
WRWRL, ™ : \ ; :
WRH ! ; ; th(BCLK WR) ;
: : . IR ,4_ Ons.min | :
5 : : td(DB-WR)(3) ! ' th(WR-DB)® ! ;
DBi AR < ! ! } """""""""""""""""""""""
NOTES: Measurement Conditions
3. Varies with operation frequency. ¢ Vce1=Vce2=3.0 to 3.6V
td(DB-WR)=(tcyc x m-20)ns.min « Input high and low voltage: VIH=1.5V, ViL=0.5V
(if external bus cycle is a@ + bg, m=b) « Output high and low voltage: VoH=1.5V, VoL=1.5V

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

(if external bus cycle is a@ + b, n=(bx2)+1)

Figure 5.7 Vcci=Vcc2=3.3V Timing Diagram (1)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

| Vcc1=Vcee2=3.3V |

Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space and using the multiplexed bus)

[ Read Timing | (2¢ +2¢Bus Cycles) . .

BCLK ' ' : : : : : 5 :

td(BCLK-ALE) ' th(BCLK-ALE) ' ' : ' : :

1 18ns.max | —»! 14 -2NS.min ! H H ' \ i

- ; Y ' ! ' : : T\
ALE - 5 P : : ; ; ; : !

| tdeclk-cs) |l 5 3 toye R E '« IN(BCLKCS)

> 18ns.max o - ! g o L. Ons.mif
— —\! : D : : : : ! th(RD-CcS)® | :
Csi : : L : : : : : o ): / :

L tdaD-ALEfY Hth(ALE-AD) ", 5 tsu(DB-BCLK) 30ns.min | :

L e : > : el ; D e ; :
AD| i [} i i H : I------I- __________ [ . B " _____ [N ]

: : ' ' Vo r--{ Data input H Address
/DB : A :  Address | : :.>:-tdz(RD-AD) ; .:,p. }: ! :_-—e

b i ; : 1= 4= 8ns.max b P ; :

| tdBCLK-AD) ! : [ — Ly ith(RD-DB) | (N(BCLK-AD)

. <« 18ns.max 1 i P tac2(RD-DB)Y ' ‘Ops.min <+ Ons.min

ADL X : : : T : T D B :
BHE 1 5 ' : ' : : il ' ‘E i ; ' { i

AR & : : ' s A ®

: tac2(AD-DB) : ; [d(BCLK-RD) th(BCLK-RD) | th(RD-AD) :

: : : : <> 18ns.max 3ns.min > : :
RD | | | s N\ v z
NOTES:

1. Varies with operation frequency:
td(AD-ALE)=(tcyc/2 x n-20)ns.min (if external bus cycle is ag + b, n=a)

th(ALE-AD)=(tcyc x n-10)ns.min (if external bus cycle is a@ + b, n=a)
th(RD-AD)=(tcyc/2-10)ns.min, th(RD-CS)=(tcyc/2-10)ns.min

tac2(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is a@ + bg, m=(b x 2)+1)
tac2(AD-DB)=(tcyc/2 x p-35)ns.max (if external bus cycle is ag + bg, p={(a+b-1) x 2}-1)
[ Write Timing ] (2¢ +2¢ Bus Cycles)

BCLK / \ / \
ALE v A

<! th(BCLK-CS)

I

ST 5 : toyc 5
e—»! td(BCLK-CS) ; :: A > thwRr-CS) ! ons.min
| 18ns.max ! ' : : el !
cs I | | s s Y A
L tdebae” i thhle-aof? o P
ADI ( ‘Address Data output | X Address
o8 S | | | : - I
| tdEclkap) : ; ; td(DB-WR) P! th(wr-DB)? N
—p! K- i : : : : i . th(BCLK-AD
) "\ 18ns.rhax : : ! ' , i il (BeL )
ADi . X . T . : . . T T .
BHE i 5 E 5 i : : = 5 :
' : : : : : : e :
; ; : ; ! td(BCLK-WR) th(BCLK-WR) | | th(WR—A:D)(Z) 5
P T— ! ! ' <—>! 18ns.max ons.min —: | : ;
WRWRL, ; ; : : : \ m ns.min —>. 74_ : .
WRH ; : ! ! P : y - -
NOTES:

Measurement Conditions:
¢ Vcec1=Vece2=3.0 to 3.6V

) . * Input high and low voltage:
(if external bus cycle is a@ + b, n=a) VIH=1.5V. VIL=0.5V

th(ALE-AD)=(tcyc X n -10)ns.min

2. Varies with operation frequency:
td(AD-ALE)=(tcyc/2 X n - 20)ns.min

« Output high and low voltage:
(if external bus cycle is a@ + bg, n=a) VoH=1.5V, VoL=1.5V
th(WR-AD)=(tcyc/2-10)ns.min,

th(wR-CS)=(tcyc/2-10)ns.min, th(wRr-DB)=(tcyc/2-10)ns.min

td(DB-WR)=(tcyc/2 x m-25)ns.min

(if external bus cycle is a@ + b, m=(b x 2)+1)

Figure 5.8 Vcci1=Vcc2=3.3V Timing Diagram (2)
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tc(TA) N
tw(TAH)
TAIIN Input \
B tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT Input \
tw(UPL) R
TAIOUT Input
(Counter increment/ ><
decrement input)
In event counter mode
TAIIN Input th(Tin—UP) ) S\ Lsu(UP-Tin)
(When counting on falling edge) P
TAIIN Input
(When counting on rising edge) -
tc(TB) N
tw(TBH)
TBIIN Input
tw(TBL)
tc(AD) N
tw(ADL)
ADTRG Input J
tc(CK) N
tw(CKH)
D
CLKi
tw(CKL) N
th(C-Q)
TXDi >< ><
td(c-Q) tsuo-c) | th(C_D)
RxDi /{ *
tw(INL)
INTi Input fwINH) + /
W

Figure 5.9 Vcci1=Vcc2=3.3V Timing Diagram (3)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

\cc1=\cec2=3 3V

Memory Expansion Mode and Microprocessor Mode

BCLK VAR YA WA S W
RD

(Separate bus) \ ................ /—

WR, WRL, WRH

(Separate bus) \ /
RD SR
(Multiplexed bus) \ /
WR, WRL, WRH J e R OREEET:
(Multiplexed bus) \ ; /
RDY input
tsu(RDY-BCLK) ~<€——> th(BCLK-RDY)
BCLK

{su(HOLD-BCLK)
<> |

th(BCLK—HOLD)
HOLD input _\ 1

-<—

HLDA output a i, ,
—> < | —> <
PO, P1, P2, td(B?LK—HLDTA) td(BCiLK—HLDAE\)

P3, P4, D e Thiz T A
P50 to P52 ‘ ‘ ‘ ‘ ‘ '

Measurement Conditions:

* Vcci=Vee2=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, Veez2 | Supply Voltage Vcc1=Vcece=AVcce -0.3t06.0 \%
AVcc Analog Supply Voltage Vcci=Vec2=AVcc -0.3t0 6.0 \%
Vi Input Voltage |RESET, CNVss, BYTE, P60-P67, P72-P77, P8o- -0.3 to Vcc1+0.3 \Y

P87, P90-P97, P100-P107, P140-P14s, P150-P157(1),
VREF, XIN
P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P5o-
P57, P110-P114, P120-P127, P130-P137( 0-310 Veez+0.3
P70, P71 -0.3t0 6.0
Vo Output Voltage |P60-P67, P72-P77, P80-P84, P86, P87, P90-P97, -0.3 to Vcci1+0.3 \%
P100-P107, P140-P14s, P150-P1571), XouT
P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P5o- -0.3 to Vcce+0.3
P57, P110-P114, P120-P127, P130-P137()
Pd Power Dissipation Topr=25° C 500 mw
Operating during CPU operation T version -40 to 85
Topr Ambient °C
Temperature | during flash memory program and erase operation 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 5.43 Recommended Operating Conditions
(Vcci=Vecez=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C (T version) unless otherwise specified)

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vecl, Vec2 Supply Voltage (Vcci=Vee) 4.2 5.0 5.5 \%
AVcc Analog Supply Voltage Vel \%
Vss Supply Voltage 0 \%
AVss Analog Supply Voltage 0 \%
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84T)

Table 5.43 Recommended Operating Conditions (Continued)

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

. . Standard .
Symbol Parameter Accommodating Pins - Unit
Min. Typ. Max.
Vi Input High ("H") [P20-P27, P30-P37, P40-P47, P50-P57, P110-P114, P120-P127, | 0.8Voe Ve |V
Voltage P130-P137%
P60-P67, P72-P77, P80-P879, P9o-P97, P100-P107, P140- 0.8Voc Vet
P14s, P150-P1579, X, RESET, CNVss, BYTE
P70, P71 0.8Vcc 6.0
P0o-P07, Plo-P17 0.8Veez Veez \
ViL Input Low ("L") [P20-P27, P30-P37, P40-P47, P50-P57, P110-P114, P120-P127, 0 0.2Vez | V
Voltage P130-P137(
P60-P67, P70-P77, P80-P879, P9o-P97, P100-P107, P140- 0.2Voct
P14, P150-P1579, Xi, RESET, CNVss, BYTE
P00-P07, P10-P17 0 0.2Vez | V
oH(peak) Peak Output  |P00-P07, P10-P17, P20-P27, P30-P37, P4o-P47, P50-P57, P6o- -10.0 | mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P15/%
loHavg) Average Output |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -5.0 mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P146, P150-P157%
|oL(peak) Peak Output P00-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 10.0 mA
Low ("L") P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current?d P114, P120-P127, P130-P137, P140-P14s, P150-P15/9
loLavg) Average Output |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P15/%
NOTES:

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

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

Total loH(peak) for PO, P1, P2, and P11 must be -40mA or less.
Total loH(peak) for P86, P87, P9, P10, P14 and P15 must be -40mA or less.
Total loH(peak) for P3, P4, P5, P12 and P13 must be -40mA or less.
Total loH(peak) for P6, P7, and P8o to P84 must be -40mA or less.
3. ViHand Vi reference for P87 applies when P87 is used as a programmable input port.
It does not apply when P87 is used as Xan.
4. 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 5.43 Recommended Operating Conditions (Continued)
(Vceci=Veez=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version) unless otherwise specified)

Standard
Symbol Parameter . Unit
Min. Typ. Max.
f(Xin) Main Clock Input Frequency Vcci1=4.2 to 5.5V 0 32 MHz
f(Xcin) Sub Clock Frequency 32.768 50 kHz
f(Ring) On-chip Oscillator Frequency 1 MHz
f(PLL) PLL Clock Frequency Vcei=4.2 to 5.5V 10 32 MHz
tsu(pLL) PLL Lock Time Vce1=5.0V 5 ms
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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(XIN)=32MHz unless otherwise specified)

Vcci=Vcee=5V

Symbol

Parameter

Measurement
Condition

Standard

Min.

Typ.

Max.

Unit

VoH

Output High ("H")
Voltage

P0o-P0O7, P1lo-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P110o-P114, P120-P127, P130-
P137

loH=-5mA

3.0

Vcc2

P60-P67, P72-P77, P80-P84, P8s, P87, P9o-
P97, P100-P107, P140-P14s6, P150-P157(1)

loH=-5mA

3.0

Vcc1

P0o-P07, Plo-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P110-P114, P120-P127, P13o0-
P137

loH=-200pA

47

Vcce2

P60-P67, P72-P77, P80-P84, P8s, P87, P9o-
P97, P100-P107,P140-P14s, P150-P157()

loH=-200pA

4.7

Vcci

XouTt

loH=-1mA

3.0

Xcout High Power

No load applied

2.5

Low Power

No load applied

1.6

VoL

Output Low (L")
Voltage

P0o-P07, Plo-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P60-P67, P70-P77, P80-P84,
P86, P87, P90o-P97, P100-P107, P110-P11a4,
P120-P127, P130-P137, P140-P146, P150-
P157(1

lo,=5mA

2.0

P0o-P07, Plo-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P60-P67, P70-P77, P80-P8a,
P86, P87, P90-P97, P100-P107, P110-P114,
P120-P127, P130-P137, P140-P146, P150-
P157(1)

loL,=200pA

0.45

Xout

lo,=1mA

2.0

Xcout High Power

No load applied

Low Power

No load applied

VT1+-VT-

Hysteresis

HOLD, RDY, TAOIN-TA4iN, TBOIN-TB5IN,
TNTO-INTS, ADTrG, CTSO-CTS4, CLKO-
CLK4, TAOouT-TA4ouT, NMI, KI0-KI3, RXxDO-
RxD4, SCLO-SCL4, SDAO-SDA4

0.2

1.0

RESET

0.2

1.8

i1

Input High ("H")
Current

P0o-P0O7, P1lo-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P60-P67, P70-P77, P80-P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s, P150-P157MW, XiN,
RESET, CNVss, BYTE

Vi=5V

5.0

HA

I

Input Low ("L") Current

P0o-P07, Plo-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P60-P67, P70-P77, P80o-P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s, P150-P157®), XiN,
'RESET, CNVss, BYTE

Vi=0V

-5.0

HA

RpuLLUP

Pull-up Resistance

P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P90-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P14s, P150-P157(1)

Vi=0V |Flash Memory

30

50

167

kQ

Masked ROM

20

40

167

kQ

RfxIN

Feedback Resistance

XIN

15

MQ

Rfxcin

Feedback Resistance

XciNn

10

MQ

VRAM

RAM Standby Voltage

in stop mode

2.0

Icc

Power Supply Current

Measurement
conditions:

f(Xin)=32 MHz, square wave, no division

28

50

mA

In single-chip
mode, output pins

f(XciNn)=32 kHz, in wait mode, Topr=25° C

10

A

are left open and

Topr=25° C (while clock is stopped)

0.8

HA

other pins are
connected to Vss.

Topr=85° C (while clock is stopped)

50

HA

NOTES:

1. P11 to P15 are provided in the 144-pin package only.
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Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

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(XIN)=32MHz unless otherwise specified)

" Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VRrRe=Vccel 10 | Bits
ANo to AN7, ANOoto LSB
ANO7, AN2oto AN27, +3
AN150 to AN157, -

INL Integral Nonlinearity Error VrRe=Vcei=Veez=5V | ANexo, ANExt LSB
External op-amp +7 LSB
connection mode - LSB

DNL Differential Nonlinearity Error +1 | LSB

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

RuADDER Resistor Ladder VRer=VocL 8.00 40 | kQ

tconw 10-bit Conversion Time® 2 2.06 us

tconw 8-bit Conversion Time® 2 1.75 us
tsavp Sampling Time® 0.188 us

VREF Reference Voltage 2.00 Veer |V

Via Analog Input Voltage 0.00 Vrer |V

NOTES:
1. Divide f(XiN), if exceeding 16 MHz, to keep @AD frequency at 16 MHz or less.
2. Sample and Hold function is available.

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(XIN)=32MHz unless otherwise specified)

. 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) 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 "001". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCON1 register is set to "0" (no Vrer connection).
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Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

Vcci=Vccee=5V
Table 5.47 Flash Memory Version Electrical Characteristics®)

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 ps
- Block Erase Time 4-Kbyte Block 0.3 4 S
(Voc1=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
tes Flash Memory Circuit Stabilization Wait Time 15 us
- Data Hold Time® 10 years

NOTES:

1. Referenced to Vcci=4.5 to 5.5V, 3.0 to 3.6V at Topr = 0 to 60 ° C unless otherwise specified.

2. n denotes the number of block to be erased.

3. Number of program-erase cycles per block.
If Program and Erase Endurance is 77 cycle (/7=100), each block can be erased and programmed 77 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).

4. Topr=-40t085°C
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Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

Vcci=Vccee=5V
Table 5.48 Power Supply Timing

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

td(P-R) |Wait Time for Stable Internal Supply Voltage when Power-on Vce1=3.0 to 5.5V 2 ms

Recommanded
Operating Voltage

td(P-R)
Wait Time for Stable Internal Vccl
Supply Voltage when Power-on

td(P-R)

CPU Clock

A

Figure 5.11 Power Supply Timing Diagram
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Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

Vcci=Vcee=5V
Timing Requirements
(Vcci=Vceee=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C (T version) unless otherwise specified)

Table 5.49 External Clock Input

Standard .
Symbol Parameter - Unit
Min. Max.
tc External Clock Input Cycle Time 31.25 ns
twH External Clock Input High ("H") Width 13.75 ns
tw External Clock Input Low ("L") Width 13.75 ns
tr External Clock Rise Time 5 ns
tf External Clock Fall Time 5 ns
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Under development Preliminary specification

Specifications in this manual are tentative and subject to change.

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

5. Electrical Characteristics (M32C/84T)

Timing Requirements

(Vcci=Vceee=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)

Vcci=Vecee=5V

Standard .
Symbol Parameter Unit
Min. Max.
tcan TAIN Input Cycle Time 100 ns
tw(raH) TAiN Input High ("H") Width 40 ns
tw(ray TAIN Input Low ("L") Width 40 ns
Table 5.51 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tca TAiN Input Cycle Time 400 ns
twraH) TAIN Input High ("H") Width 200 ns
twi(TAy 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.
tca TAiN Input Cycle Time 200 ns
twiraH) TAiN Input High ("H") Width 100 ns
twi(TA 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(raH) 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.
tcup) TAiour Input Cycle Time 2000 ns
tw(urH) TAiour Input High ("H") Width 1000 ns
tw(ury TAiour Input Low ("L") Width 1000 ns
tsuwpmyy | TAiour Input Setup Time 400 ns
thnup) TAiour Input Hold Time 400 ns
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Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

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

5. Electrical Characteristics (M32C/84T)

Timing Requirements

Vcci=Vcee=5V

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

Table 5.55 Timer B Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter - Unit
Min. Max.
tces) TBiin Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBi Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBi Input Low ("L") Width (counted on one edge) 40 ns
team) TBi Input Cycle Time (counted on both edges) 200 ns
tW(TBH) TBi Input High ("H") Width (counted on both edges) 80 ns
tw(TBL) TBi Input Low ("L") Width (counted on both edges) 80 ns
Table 5.56 Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(ms) TBiiN Input Cycle Time 400 ns
tW(TBH) TBi Input High ("H") Width 200 ns
tw(TBL) TBi Input Low (L") Width 200 ns
Table 5.57 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
[(g) TBi Input Cycle Time 400 ns
tW(TBH) TBi Input High ("H") Width 200 ns
tw(el) TBin Input Low (L") Width 200 ns
Table 5.58 A/D Trigger Input
Standard .
Symbol Parameter Unit
Min. Max
tc(ap) ADTre Input Cycle Time (required for re-trigger) 1000 ns
twanL) ADTra Input Low ("L") Pulse Width 125 ns
Table 5.59 Serial I/O
Standard .
Symbol Parameter - Unit
Min. Max.
tc CLKi Input Cycle Time 200 ns
twickH) CLKi Input High ("H") Width 100 ns
twicky) CLKi Input Low ("L") Width 100 ns
tdco TxDi Output Delay Time 80 ns
thco TxDi Hold Time 0 ns
tsuoo) RxDi Input Setup Time 30 ns
thco RxDi Input Hold Time 90 ns
Table 5.60 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi Input High ("H") Width 250 ns
twany INTi Input Low (L") Width 250 ns
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Under development Preliminary specification
Specifications in this manual are tentative and subject to change.

M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

Vcci=Vecee=5V

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 5.12 PO to P15 Measurement Circuit
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)
to(TA) | Veci=Veeo=5V |
twW(TAH)
TAIIN Input _ v
tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT Input \
tw(UPL)
TAIOUT Input
(Counter increment/ ><
decrement input)
In event counter mode R R,
TAIIN Input th(TIN-UP) ) S\ fsu(UP-Tin)
(When counting on the falling edge)
TAIIN Input
(When counting on the rising edge) -
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) .
th(C-Q)
TxDi >< ><
(M} tsu(db-C) < >/ th(C_D)
RxDi 4 \*\
tw(INL)
INTI Input fw(INH) } /

Figure 5.13 Vcci=Vcce=5V Timing Diagram
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M32C/84 Group (M32C/84, M32C/84T)

Package Dimensions

Package Dimensions

144P6Q-A Recommended Plastic 144pin 20020mm body LQFP
EIAJ Package Code JEDEC Code Weight(qg) Lead Material MbD
LQFP144-P-2020-0.50 — 1.23 Cu Alloy =
3 1 | ,
Hbp \ ‘ \:‘
D :7\ - ‘ -— 1 — g
g | i
— 7‘”7 —
RARARRAAARRARAARAARARRARARAARRARARR > Dﬂi,\,iﬂ
®§ O O % Recommended Mount Pad
= = Svmbol Dimension in Millimeters
= = Y Min Nom Max
= = A - - 1.7
= = Al 0.05 0.125] 0.2
= = w A2 - 14 _
= = 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
= = le] - 0.5 -
@0 = Q = 73 Hpo | 21.8 22.0 22.2
L L e R RE R 3 HE | 21.8 | 22.0 | 222
@ ® L 0.35 0.5 0.65
L1 - 1.0 —
F Lp 0.45 0.6 0.75
(€] - 0.25 —
X - - 0.08
J(: \HHH\jHmeHHHHHHHHHHHH T\HH\H\HHHHHHH{HW_HL y - - 0.1
T 0 0° - 8°
b2 - 0.225 -
b
oy ] = b | 085 | - .
MbD - 20.4 -
ME - 20.4 —
100P6S-A Recommended
EIAJ Package Code JEDEC Code Weight(g) Lead Material
QFP100-P-1420-0.65 — 1.58 Alloy 42
HD
D
® ARARARAARAAAAAAAAAAAA l%: ! L]
= O Q = S 1 e |
% % Recommended Mount Pad
% % Symbol Dimension in Millimeters
% % w Y Min Nom Max
i B WiT A - - 3.05
& & Al 0 0.1 0.2
o o A2 - 2.8 -
= = b 0.25 0.3 0.4
== £ c 013 | 015 | 02
o £ D 13.8 14.0 14.2
Q== o 6D E | 198 | 200 | 202
GGG R R R ] € - 0.65 -
@ Ho | 165 | 168 | 17.1
HE | 225 22.8 23.1
L 0.4 0.6 0.8
L1 - 1.4 _
X - - 0.13
y - - 0.1
[ 0° - 10°
b2 - 0.35 -
I2 1.3 - -
MD - 14.6 -
ME - 20.6 -
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M32C/84 Group (M32C/84, M32C/84T)

Package Dimensions

100P6Q-A Recommended

Plastic 100pin 14014mm body LQFP

EIAJ Package Code JEDEC Code Weight(g) Lead Material
LQFP100-P-1414-0.50 - 0.63 Cu Alloy
HD
D
RHARRAAARRAARRAARRAAAAARA
OO Q =®
= =
=0 =) |
R R LR 1
A
L1
g : -
E— 7, <
TR,
b 3
"ol x @ LE v | <

Recommended Mount Pad

Symbol Dir_nension in Millimeters
Min Nom Max

A — — 1.7
Al 0 0.1 0.2
A2 — 1.4 —
b 0.13 0.18 0.28
[ 0.105 0.125 0.175
D 13.9 14.0 14.1
E 13.9 14.0 14.1
(e] - 0.5 -
HD 15.8 16.0 16.2
HE 15.8 16.0 16.2
L 0.3 0.5 0.7
L1 - 1.0 -
Lp 0.45 0.6 0.75
- 0.25 -
X - — 0.08
y - - 0.1
[’ 0° - 10°
b2 = 0.225 =
12 0.9 —
MD — 14.4
ME 14.4
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REVISION HISTORY M32C/84 Group (M32C/84, M32C/84T) Data Sheet

Rev.

Date

Description

Page

Summary

0.40

Sep. 30, 2003

New Document

0.50

Feb. 05, 2004

2,3

23

Overview

e Table 1.1 and Table 1.2 M32C/84 Group Performance Values for Shortest
Instruction Execution Time and Power Consumption” modified

e Figure 1.2 ROM/RAM Capacity Products added

e Table 1.3 M32C/84 Group Products added

e Figure 1.3 Product Numbering System 128-Kbytes added to ROM capacity
Memory

* Figure 3.1 Memory Map Diagram modified; products added

24

SFR

* “Values after RESET” for the PM1, PM2, D4INT, GOIRF, G1IRF, IDBO to IDB1,
TAOMR to TAAMR, TCSPR, DMOSL to DM3SL registers revised

* The IPSA register added to address 017916

+«NOTES added to the PMO and TCSPR register

44

Electrical Characteristics
« Newly added

0.51

Feb. 09, 2004

50
57
68
68
69

Electrical Characteristics

e Table 5.6 Flash Memory Version Electrical Characteristics Note 4 revised
e Figure 5.2 Vcci1=Vcc2=5V Timing Diagram (1) Notes 1 and 2 revised

« Figure 5.3 Vcc1=Vcc2=5V Timing Diagram (2) Notes 1, 2, and 3 revised

e Figure 5.6 Vcc1=Vcc2=3.3V Timing Diagram (1) Notes 1, 2, and 3 revised
* Figure 5.7 Vcc1=Vcc2=3.3V Timing Diagram (2) Notes 1 and 2 revised

0.52

Mar.12, 2004

2,3

Overview
*Table 1.1 and 1.2 M32C/84 Group Performance Values for Power Consump-
tion modified

48

50

61

Electrical Characteristics

* Table 5.3 Electrical Characteristics Maximum values for Power Supply Cur-
rent modified

* Table 5.6 Flash Memory Version Electrical Characteristics Note 1. 100-cycle
Products (D3, D5, U3, U5) deleted; Note 4 modified

e Table 5.7 Flash Memory Version Program and Erase Voltage and Read Op-
eration Voltage Characteristics (at Topr=0 to 60°C) deleted

e Table 5.22 Electrical Characteristics Maximum values for Power Supply Con-
sumption modified and standard values when “Topr=85°C while clock is stopped”
deleted
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REVISION HISTORY M32C/84 Group (M32C/84, M32C/84T) Data Sheet

Rev. Date Description
Page Summary
1.00 | Jun.01, 2004 - M32C/84T (High-reliability version) added
All Pages|Words standardized: On-chip oscillator, A/D converter and D/A converter
Overview
1 * 1.1 Applications Automobiles added
2,3 e Table 1.1 and Table 1.2 M32C/84 Group (M32C/84, M32C/84T) Performance
M32C/84T added; note 3 added
4 e Figure 1.1 M32C/84 Group (M32C/84, M32C/84T) Block Diagram Note 3 added
5 « 1.4 Product Information Description modified
e Figure 1.2 ROM/RAM Capacity figure modified
6 e Table 1.3 M32C/84 Group M32C/84T added
6 e Figure 1.3 Product Numbering System M32C/84T added
7 * Figure 1.4 Pin Assignment for 144-Pin Package Note 3 added
12 e Figure 1.6 Pin Assignment for 100-Pin Pacakage Note 5 added
81to 10 |+ Table 1.5 Pin Characteristics for 144-Pin Package Note 1 added
13,14 |+ Table 1.6 Pin Characteristics for 100-Pin Package Note 1 added
15t0 18 | Table 1.7 Pin Description Notes added
Memory
22 e Figure 3.1 Memory Map Tables of internal ROM/internal RAM modified; note 2
modified; notes 4 and 5 added
SFR
23 * Note 2 added
24 * PWCRO and PWCR1 registers deleted
* “Values after RESET” of the masked ROM version added to the FMRO register
* Note 1 added
Electrical Characteristics
44 » Table 5.2 Recommended Operating Conditions f(ripple), Vp-p(ripple), VCC, SVCC
and note 1 deleted
a7 * Table 5.3 Electrical Characteristics RpuLLUP value for the masked ROM ver-
sion added
48 e Table 5.4 A/D Conversion Characteristics tsmp value modified; note 1 added
50 e Table 5.7 Low Voltage Detect Circuit Electrical Characteristics added
* Table 5.8 Power Supply Timing added
e Figure 5.1 Power Supply Timing Diagram added
55 * Table 5.23 Memory Expassion Mode and Microprocessor Mode th(BCLK-ALE)
value modified
61 e Table 5.24 Electrical Characteristics RpuLLUP value for the masked ROM
version added
62 * Table 5.25 A/D Conversion Characteristics tconv value modified
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REVISION HISTORY M32C/84 Group (M32C/84, M32C/84T) Data Sheet

Rev.

Date Description

Page Summary

63 e Table 5.28 Memory Expassion Mode and Microprocessor Mode tsu(DB-
BCLK), tSU(RDY-BCLK) and tsu(HOLD-BCLK) value modified

66 * Table 5.40 Memory Expassion Mode and Microprocessor Mode equetion of
th(wr-DB) modified

67 e Table 5.41 Memory Expassion Mode and Microprocessor Mode th(BCLK-ALE)
value modified; equetion of th(wr-DB) modified

72 * 5.2 Electrical Characteristics (M32C/84T) added

1.10 |Jun.28, 2004 - High-reliability version (U version) deleted
Overview
5 e Table 1.3 M32C/84 Group (1) (2) development status modified
6

e Figure 1.2 Product Numbering System figure modified
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Keep safety first in your circuit designs!

1. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble
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