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1RENESAS
M32C/85 Group (M32C/85, M32C/85T)

SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER Rev.1.21
Jul. 01, 2005

1. Overview

The M32C/85 group (M32C/85, M32C/85T) microcomputer is a single-chip control unit that utilizes high-
performance silicon gate CMOS technology with the M32C/80 series CPU core. The M32C/85 group
(M32C/85, M32C/85T) is available in 144-pin and 100-pin plastic molded LQFP/QFP packages.

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

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

1.1 Applications
Automobiles, audio, cameras, office equipment, communications equipment, portable equipment, etc.
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M32C/85 Group (M32C/85, M32C/85T) 1. Overview

Table 1.2 M32C/85 Group (M32C/85, M32C/85T) Performance (100-Pin Package)

Characteristic Performance
M32C/85 | M32C/85T
CPU Basic Instructions 108 instructions
Minimum 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)
Operating Mode Single-chip mode, Memory expansion | Single-chip mode
mode and Microprocessor mode
Address Space 16 Mbytes
Memory Capacity See Table 1.3
Peripheral | /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 2 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 39 internal and 8 external sources, 5 software sources
Interrupt priority level: 7

Clock Generation Circuit 4 circuits

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

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

Oscillation Stop Detect Function Main clock oscillation stop detect function
Voltage Detection 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(BCLK)=32 kHz, in wait mode)

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

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

Memory | Program and Erase Endurance 100 times (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/85T (High-reliability version) must be Vcci=Vcca2.

4. The cold start-up/warm start-up determine function is available only at the user's option.
All options are on a request basis.
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M32C/85 Group (M32C/85, M32C/85T)

1. Overview

1.4 Product Information

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

Table 1.3 M32C/85 Group (1) (M32C/85)

As of July, 2005

ROM RAM
Type Number Package Type Capacity Capacity Remarks
M30855FJGP PLQPO0144KA-A (144P6Q-A)
M30853FJGP PLQPO100KB-A (100P6Q-A) | 512K+4K
M30853FJFP PRQP0100JB-A (100P6S-A)
M30855FHGP PLQPO0144KA-A (144P6Q-A)
M30853FHGP PLQPO0100KB-A (100P6Q-A) | 384K+4K Flash Memory
M30853FHFP PRQP0100JB-A (100P6S-A)
24K
M30855FWGP PLQPO0144KA-A (144P6Q-A)
M30853FWGP PLQPO0100KB-A (100P6Q-A) | 320K+4K
M30853FWFP PRQP0100JB-A (100P6S-A)
M30855MW-XXXGP PLQPO0144KA-A (144P6Q-A)
M30853MW-XXXGP PLQPO0100KB-A (100P6Q-A) 320K Mask ROM
M30853MW-XXXFP PRQP0100JB-A (100P6S-A)
Table 1.3 M32C/85 Group (2) (T Version, M32C/85T) As of July, 2005
ROM RAM
Type Number Package Type Capacity Capacity Remarks
M30855FJTGP PLQPO0144KA-A (144P6Q-A)
512K+4K
M30853FJTGP PLQPO0100KB-A (100P6Q-A)
Flash Memory
M30855FHTGP PLQPO0144KA-A (144P6Q-A) T Version
384K+4K 24K Hiah-reliabilit
M30853FHTGP PLQPO0100KB-A (100P6Q-A) (High-reliability
85°C Version)
M30855FWTGP PLQPO0144KA-A (144P6Q-A)
320K+4K
M30853FWTGP PLQPO0100KB-A (100P6Q-A)
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M32C/85 Group (M32C/85, M32C/85T)

1. Overview

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

Package
Pin Ng- C(I))r;:]rol Port Int’ejri:]upt Timer Pin | UART/CAN Pin Intelligent I/O Pin Angilr?g Bus Control Pin®
FP | GP
51| 49 P43 A19
52| 50 P42 A1s
53| 51 P41 A17
54| 52 P4o A6
55| 53 P37 A15(/D15)
56 | 54 P36 A14(/D14)
57| 55 P3s A13(/D13)
58 | 56 P34 A12(/D12)
59| 57 P33 A11(/D11)
60 | 58 P32 A10(/D10)
61| 59 P31 Ag(/D9)
62| 60| Vcc2
63| 61 P30 As(/Ds)
64| 62| Vss
65| 63 P27 AN27 A7(/D7)
66 | 64 P26 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 Pls |INT3 D13
76| 74 P14 D12
771 75 P13 D11
78] 76 P12 Dio
79| 77 P11 Do
80| 78 Plo Ds
81| 79 P07 ANO7 D7
82| 80 POs ANOs6 De
83| 81 POs ANOs Ds
84| 82 P04 ANO4 D4
85| 83 P03 ANO3 D3
86| 84 P02 ANO2 D2
87| 85 P01 ANO1 D1
88| 86 P0Oo ANOo Do
89| 87 P107 | 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
97| 95 P100 ANo
98 | 96 | VREF
99| 97 | Avcc

100 | 98 P97 RxD4/SCL4/STxD4 ‘ADTRG

NOTES:

1. Bus control pins in M32C/85T cannot be used.

Rev. 1.21 Jul. 01, 2005
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M32C/85 Group (M32C/85, M32C/85T)

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(l) 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
i ) 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 RMAD4 00000016
002A16
002B16
002C16
002D16 | Address Match Interrupt Register 5 RMAD5 00000016
002E16
002F16 | Low Voltage Detection Interrupt Register(?) D4INT 0016

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The PM01 and PMOO bits in the PMO register maintain values set before reset, even after software reset or watch-

dog timer reset has been performed.

2. These registers in M32C/85T cannot be used.
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M32C/85 Group (M32C/85, M32C/85T)

4. Special Function Registers (SFR)

Address

Register

Symbol

Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816
003916
003A16

Address Match Interrupt Register 6

RMADG6

00000016

003B16

003C16
003D16
003E16

Address Match Interrupt Register 7

RMAD7

00000016

003F16

004016

004116

004216

004316

004416

004516

004616

004716

004816

External Space Wait Control Register 0(1)

EWCRO

X0X0 00112

004916

External Space Wait Control Register 1(1)

EWCR1

X0X0 00112

004A16

External Space Wait Control Register 2(1)

EWCR2

X0X0 00112

004B16

External Space Wait Control Register 3(1)

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 cannot be used in M32C/85T.
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M32C/85 Group (M32C/85, M32C/85T) 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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M32C/85 Group (M32C/85, M32C/85T) 4. Special Function Registers (SFR)

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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M32C/85 Group (M32C/85, M32C/85T) 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/85 Group (M32C/85, M32C/85T)

5. Electrical Characteristics (M32C/85)

Table 5.3 Electrical Characteristics

Vcci=Vccee=5V

(Vcci=Vceez=4.2 to 5.5V, Vss=0V at Topr=-20 to 85°C, f(BCLK)=32MHz unless otherwise specified)

Symbol

Parameter

Condition

Standard

Min.

Typ.

Max.

Unit

VoH

Output High ("H")
Voltage

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

loH=-5mA

Vcce2-2.0

Vcc2

P60-P67, P72-P77, P80-P84, P86, P87, P9o-
P97, P100-P107, P140-P14s6, P150-P157(1)

loH=-5mA

Vcc1-2.0

Vcci

\%

PQ0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P110-P114, P120-P127, P130-P137

loH=-200pA

Vcce2-0.3

Vcc2

P60-P67, P72-P77, P8o-P84, P86, P87, P9o-
P97, P100-P107,P140-P14s6, P150-P157(1)

lon=-200pA

Vcc1-0.3

Vcci

Xout

loH=-1mA

3.0

Vcel

Xcout High Power

No load applied

2.5

Low Power

No load applied

1.6

VoL

Output Low (L")
Voltage

PQ0o-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.=5mA

2.0

P0o-P07, P1lo-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-P14s, P150-P157()

loL,=200pA

0.45

Xout

lo.=1mA

2.0

Xcout High Power

No load applied

Low Power

No load applied

VT+-VT-

Hysteresis

HOLD, ﬁ(, TAOIN-TA4IN, TBOIN-TBSIN,
INTO-INT5, ADTRG, CTS0-CTS4, CLKO-CLK4,
TAOouT-TA4out, NMI, KI0-KI3, RxD0-RxD4,
SCLO-SCL4, SDAO-SDA4

0.2

1.0

RESET

0.2

1.8

liH

Input High ("H")
Current

P0o-PO7, P10-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-P1571), Xin, RESET,
CNVss, BYTE

Vi=5V

5.0

UA

I

Input Low ("L")
Current

PQ0o-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-P1571), Xin, RESET,
CNVss, BYTE

Vi=0V

HA

RpPuLLUP

Pull-up Resistance

P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47,
P50-P57, P60-P67, P72-P77, P80-P84, P8s,
P87, P9o-P97, P100-P107, P110-P114, P120-
P127, P130-P137, P140-P14s, P150-P157()

Vi=0V |Flash

Memory

30

50

167

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

NOTES:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

Vcci=Vccee=5V

Switching Characteristics
(Vcc1=Vecez =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%egs#(;ﬁirgr?nt Standard Unit
Min. Max.
td(scLk-ap) | Address Output Delay Time 18 ns
thieck-ap) | Address Output Hold Time (BCLK standard) -3 ns
th(RD-AD) Address Output Hold Time (RD standard)® 0 ns
th(wr-AD) Address Output Hold Time (WR standard)® (Note 1) ns
tdiscLk-cs) | Chip-Select Signal Output Delay Time 18 ns
thieck-cs) | Chip-Select Signal Output Hold Time (BCLK standard) -3 ns
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard)® See Figure 5.2 0 ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard)® (Note 1) ns
tdecLk-rRp)  |RD Signal Output Delay Time 18 ns
theck-rRp)  |RD Signal Output Hold Time -5 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
theclk-wr) | WR Signal Output Hold Time -5 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard)® (Note 1) ns
tW(WR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtai;ed from the following equations, according to BCLK frequency.
10
th(WR — DB) = W —-10 [ns]
10°
th(WR — AD) = Treono X2 " 10 [ns]
9
th(WR —CS) = f(BC]I:i(IZ)XZ —10 [ns]

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

tw(WR) =

tapB-wR) = —L0 XM __ 55 [ng]

10°X n
f(BCLK) X 2
9

—-15 [ns]

f(BCLK)

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

(if external bus cycle is ag + b, n=(bx2)-1)

(if external bus cycle is ag + b, m=b)
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)
Vcci=Vccee=5V

PO 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 5.2 PO to P15 Measurement Circuit
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

| Vcci1=Vcea=5V |

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

[ Read Timing ] (2¢ +2¢ Bus Cycle),

BCLK . ' ; : . . .
td(BCLK-ALE) ! th(BCLK-ALE) : ! : ! : ,
1 18ns.max | > -« -2ns.min ! H H H H 1
- \ : | : : : : /—-\
ALE ; . D ; ; ; 5 i i i
| td(BCLK-CS) . : 3 toyc R : ¢y ((BCLK-CS)
< 18ns.max o ' i« T > Vo L__,.-3ns.min

— —/\ . i i E i i | thrRo-cS)®
Csi A : L : : : : | hRD-CS,

! tdap-ALE®

! I ! . T .
ith(ALE-AD):( ), | tsu(DB-BCLK) 26ns.min
: > : I — :

> 1<
[l

1= 14 8ns.max P i

itd(BCLK-AD)

ADi Ty : » : : <Dt input -4+
/DBi : X :  Address | : :-):-tdz(RD-AD) R

- < Address

th(RD-DB) | t(BCLK-AD)

NOTES:
1. Varies with operation frequency:
td(AD-ALE)=(tcyc/2 x n-20)ns.min (if external bus cycle is ap + b, n=a)
th(ALE-AD)=(tcyc/2 x n-10)ns.min (if external bus cycle is a@ + b, n=a)
th(RD-AD)=(tcyc/2-10)ns.min, th(RD-CcS)=(tcyc/2-10)ns.min
tac2(RD-DB)=(tcyc/2 x m-35)ns.max (if external bus cycle is ag + bg, m=(b x 2)-1)
tac2(AD-DB)=(tcyc/2 x p-35)ns.max (if external bus cycle is a@ + b, p={(a+b-1) x 2}+1)

[ Write Timing ] (2@ +2¢ Bus Cycle)
BCLK / .

{td(BCLK-ALE) !, th(BCLK-ALE) : | ; : ;
18ns.max ! > < -2ns.min : : : !

< 18ns.max : : P tac2(RD-DB)® | iOns.min < -3ns.min
ADi_ D : : : Ry : D L X
BHE . ' . ; - — - ' . : — -
i taq2(AD—DB)(1)E ; ! td(BCLK-RD) th(BCLK-RD,) ith(RD-A,D)(ﬂ i
o : : : : I+ 18ns.max Sns.min —*1 i< : :
RD | | | e I v |

> td(BCLK-CS) ! ! | e . " (W:R-CS)(Z) |

e L

1! th(BCLK-CS)

' -3ns.min

: ' @ ’ @ : : L
| . td(AD-ALE) thaLe-ADf” | ., : ! o

= —é—\ilsns.n?ax - ,4—'—7—:—

> Vari it fion § Measurement Conditions:
. Varies with operation frequency: . = —
td(AD-ALE)=(tcyc/2 x n - 20)ns.min Veer V_CCZ 421055V
« Input high and low voltage:
(if external bus cycle is a@ + bg, n=a) VIH=2.5V. VIL=0.8V
th(ALE-AD)=(tcyc/2 x n -10)ns.min
(if external bus cycle is a@ + bg, n=a) VoH=2.0V, VoL=0.8V
th(WR-AD)=(tcyc/2-10)ns.min, teyc= 10°
th(WR-CS)=(tcyc/2-10)ns.min, th(wr-DB)=(tcyc/2-10)ns.min f(ecLK)
td(DB-WR)=(tcyc/2 X m-25)ns.min

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

ADi. { /Address : X Data output_! X Address
pEL T | i e |

b ' ! ' ! td(DB-WR) ! ! th(wR-DB)® !

'« [A(BCLK-AD) : , 5 ; D i, 'th(BCLK-AD)
ADi . i 18ns.rlnax , i , = H: —3ns.n"||in
BHE  —| | : | : | . s . s

' H ! | ' ! ——— !

E : E : ¢ td(BCLK-WR) th(BCLK-WR) | | Th(WR-AD)® 5
YVI=RYVTTH : . : : <> 18ns.max -5ns.min - <= ! :
WRWRL,— : : : — 7
WRH ' ' ! ' ' Y

NOTES:

« Output high and low voltage:

Figure 5.4 Vcci=Vcce=5V Timing Diagram (2)
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M32C/85 Group (M32C/85, M32C/85T)

5. Electrical Characteristics (M32C/85)

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 = -20to 85°C, f(BCLK) = 24MHz unless otherwise specified)

Symbol Parameter Measurement Condition Standard Unit
Min. | Typ.| Max.
- Resolution VReEF=Vcci 10 | Bits
INL Integral Nonlinearity Error No S&H (8-bit) Vcc1=Vecz=VRer=3.3V +2 |LSB
DNL Differential Nonlinearity Error  [No S&H (8-bit) +1 |LSB
- Offset Error No S&H (8-hit) +2 |[LSB
- Gain Error No S&H (8-bit) +2 |LSB
RLAbDER |Resistor Ladder VREF=Vcc1 8 40 | kQ
tcony 8-bit Conversion Time® 2 6.1 us
VREF Reference Voltage 3 Veer| 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 not available.

Table 5.26 D/A Conversion Characteristics (Vcci=Vcc2=VRer=3.0 to 3.6V, VSsS=AVss=0V
at Topr = -20 to 85°C, f(BCLK) = 24MHz unless otherwise specified)

Symbol Parameter Measurement Condition Standard Unit
Min. | Typ. | Max.
- Resolution 8 Bits
- Absolute Accuracy 1.0 %
tsu Setup Time 3 ps
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 ADOCONL1 register is set to "0" (no VRer connection).
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)

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.
tc(ra) TAIN Input Cycle Time 100 ns
tW(TAH) TAIN Input High ("H") Width 40 ns
tw(TAL) TAIIN Input Low ("L") Width 40 ns
Table 5.30 Timer A Input (Gate Input in Timer Mode)
Standard
Symbol Parameter - Unit
Min. Max.
tc(ta) TAIN Input Cycle Time 400 ns
tW(TAH) TAIN Input High ("H") Width 200 ns
tW(TAL) TAiN Input Low ("L") Width 200 ns
Table 5.31 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(ta) TAIN Input Cycle Time 200 ns
tW(TAH) TAIN Input High ("H") Width 100 ns
tw(TAL) TAIIN 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) TAIN Input High ("H") Width 100 ns
tW(TAL) 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) TAiout Input Cycle Time 2000 ns
tW(uPH) TAiout Input High ("H") Width 1000 ns
tw(urL) TAiout Input Low ("L") Width 1000 ns
tsuwp-Tin) | TAiouT Input Setup Time 400 ns
th(tin-upP) TAiout Input Hold Time 400 ns
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85)
Vcci=Vcee=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.
tc(re) TBiiN Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBiN Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBiN Input Low ("L") Width (counted on one edge) 40 ns
tc(re) TBiN Input Cycle Time (counted on both edges) 200 ns
tW(TBH) TBiN Input High ("H") Width (counted on both edges) 80 ns
tw(TBL) 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.
tc(re) TBiN Input Cycle Time 400 ns
tw(TBH) TBiin Input High ("H") Wdth 200 ns
tw(TBL) TBiin Input Low ("L") Width 200 ns
Table 5.36 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(rs) TBiN Input Cycle Time 400 ns
tw(TBH) TBiin Input High ("H") Width 200 ns
tw(TBL) TBiN Input Low ("L") Width 200 ns
Table 5.37 A/D Trigger Input
Standard _
Symbol Parameter - Unit
Min. Max.
tcap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(abL) ADTRG Input Low ("L") Width 125 ns
Table 5.38 Serial /0
Standard _
Symbol Parameter - Unit
Min. Max.
teek) CLKi Input Cycle Time 200 ns
tW(CKH) CLKi Input High ("H") Width 100 ns
twi(cKL) CLKi Input Low ("L") Width 100 ns
tdc-Q) TxDi Output Delay Time 80 ns
thc-Q) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 90 ns
Table 5.39 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi Input High ("H") Width 250 ns
tw(NL) INTi Input Low ("L") Width 250 ns
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M32C/85 Group (M32C/85, M32C/85T)

5. Electrical Characteristics (M32C/85)

decrement input)

In event counter mode

tc(TA) o
tw(TAH)
TAIIN Input \
L tw(TAL) N
tc(UP) N
tw(UPH)
TAIOUT Input \
tw(upL) N
TAIOUT Input

(Counter increment/

X

TAIIN Input th(TIN-UP) ) S\ tsu(UP-Tin)
(When counting on falling edge) -
TAIIN Input
(When counting on rising edge) -
tc(TB) N
tw(TBH)
TBIIN Input
tw(TBL)
{c(AD)
tw(ADL)
ADTRG Input J
tc(CK) N
< Lw(CKH),
CLKi
tw(CKL) .
th(C-Q)
TxDi >< ><
td(C-Q) tsupC) | th(C-D)
RxDi /{ *
tw(INL)
INTi Input fw(INH) $ /
Wi
NMI input ]L /_
\

2 CPU clock cycles + 2 CPU clock cycles +
300ns or more 300ns or more

("L" width)

Figure 5.9 Vcci1=Vcc2=3.3V Timing Diagram (3)
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M32C/85 Group (M32C/85, M32C/85T) 5. Electrical Characteristics (M32C/85T)

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

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

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

DNL Differential Nonlinearity Error +1 | LSB

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

RLADDER Resistor Ladder VReEF=Vcc1 8 40 kQ

tconv 10-bit Conversion Time(® 2 2.06 us

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

VREF Reference Voltage 2 Vcer |V

Via Analog Input Voltage 0 VRer | V

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

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

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

- Resolution 8 Bits

- Absolute Accuracy 1.0 %

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

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

Rev. 1.21 Jul. 01, 2005 Page 79 of 87 RENESAS



REVISION HISTORY M32C/85 Group (M32C/85, M32C/85T) Datasheet

Rev. Date Description
Page Summary
0.30 |Jul.18, 2003 = New Document
0.40 |Sep.30, 2003 Overview
2t03 [+ Tables 1.1 and 1.2 M32C/85 Performance “Oscillator Stop Detect Function”
added
5 * Figure 1.2 ROM/RAM Capacity and Table 1.3. M32C/85 Group M30852ME-
XXXGP and M30850ME-XXXGP/FP deleted
6 * ROM capacity “192 Kbytes” deleted
7,11, 12 | » Figures 1.4 to 1.6 Pin Assignments Note 2 added
10,14 |- VREF pin changed from analog input pins to control pins.
16 to 18 | - SDAO to SDA4 pins changed from output pins to I/O pins.
17 - TA4out changed from input pin to 1/O pin.
- TA4IN pin changed from output pin to input pin.
- ISRxD1 pin modified to ISRxDO pin in port P8.
18 - DAO and DAL pins changed from input pins to output pins.
19 - Symbol “P117” modified to “P114” and description from “8-bit” to “5-bit”.
- Descriptions of ISTxD1 and BE1iN modified from “received data” to “transmit
data”.
SFR
44,45 | - Notes written directly in the Tables.
0.50 |Feb.05, 2004 Overview
2,3 » Tables 1.1 and 1.2 M32C/85 Performance “Shortest Instruction Execution
Time” and “Power Comsumption” values modified
Memory
23 * Figure 3.1 Memory Map Diagram modified
SFR
24 « “After RESET” values of PM 1, PM 2, D4INT, GOIRF, G1IRF, IDBO to IDB1,
TAOMR to TAAMR, TCSPR, DMOSL to DM3SL registers corrected
* NOTES added to PMO and TCSPR registers
Electrical Characteristics
* Newly added
0.51 |Feb.09, 2004 Electrical Characteristics
52 » Table 5.6 Flash Memory Version Electrical Characteristics Note 4 changed
59 * Figure 5.2 Vccl=Vcc2=5V Timing Diagram (1) Notes 1 and 2 changed
60 * Figure 5.3 Vccl=Vcc2=5V Timing Diagram (2) Notes 1, 2, and 3 changed
70  Figure 5.6 Vcc1=Vcc2=3.3V Timing Diagram (1) Notes 1, 2, and 3 changed
71 » Figure 5.7 Vcc1=Vcc2=3.3V Timing Diagram (2) Notes 1 and 2 changed
0.52 |Mar.12, 2004 Overview
2,3 * Table 1.1 and 1.2 M32C/85 Group Performance Value of Power Consump-

tion modified

A-1




REVISION HISTORY M32C/85 Group (M32C/85, M32C/85T) Datasheet

Rev. Date Description
Page Summary
Electrical Characteristics
50 » Table 5.3 Electrical Characteristics Maximum values for Power Supply
Current modified
52 e 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
Operation Voltage Characteristics (at Topr=0 to 60°C) deleted
63 » Table 5.22 Electrical Characteristics Maximum values for Power Supply
Consumption modified and standard values when “Topr=85°C while clock is
stopped” deleted
1.00 |Jun.01, 2004 - M32C/85T (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 * Table 1.1 and Table 1.2 M32C/85 Group (M32C/85, M32C/85T) Performance
M32C/85T added; note 3 added
4 * Figure 1.1 M32C/85 Group (M32C/85, M32C/85T) Block Diagram Note 3 added
5 » 1.4 Product Information Description modified
* Figure 1.2 ROM/RAM Capacity figure modified
56 » Table 1.3 M32C/85 Group M32C/85T added
6 e Figure 1.3 Product Numbering System M32C/85T added
7 * Figure 1.4 Pin Assignment for 144-Pin Package Note 3 added
12 * Figure 1.6 Pin Assignment for 100-Pin Pacakage Note 5 added
8to 10 (e« 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 * 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 *« PWCRO0 and PWCR1 registers deleted
* “Values after RESET” of the masked ROM version added to the FMRO register
* Note 1 added
Electrical Characteristics
46 » Table 5.2 Recommended Operating Conditions f(ripple), Vp-p(ripple), VCC,
SVcc and note 1 deleted
47 » Table 5.3 Electrical Characteristics RpuLLUP value for the masked ROM ver-

sion added

A-2




