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M32C/80 Group

1. Overview

1.4 Product Information

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

Table 1.2 M32C/80 Group

As of November, 2005

Type Number Package Type CaRpOa'(\:/ilty C:nglz:/:ty Remarks
M30800SAGP PLQP0100KB-A (100P6Q-A)
M30800SAFP PRQP0100JB-A (100P6S-A) ROMless
M30800SAGP-BL PLQP0100KB-A (100P6Q-A) o ROMless with
M30800SAFP-BL PRQP0100JB-A (L00P6S-A) on-chip boot loader

>

<
w
o
00
o

GP -BL

L On-chip boot loader

Package type:

FP = Package PRQP0100JB-A (100P6S-A)
GP = Package PLQP0100KB-A (100P6Q-A)

Memory type:

S = ROMless version

M32C/80 Group

M16C Family

RAM capacity, pin count, etc

Figure 1.2 Product Numbering System
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1. Overview

M32C/80 Group

1.5 Pin Assignment

Figures 1.3 and 1.4 show pin assignments (top view).

61V Evd <> [T

81V / 2vd <> [25
21y 19d <> [£S
v/ opd < [¥5
(s1a/)s1v/s6d <« [SS |
(1a/) v7v/ 9ed €—»[95 |
(e1a/) e1v/ sed <+ [1S |
(e1a/) 21y ved «—»[89]
(Tra/) v/ eed <> [65 |
(o1a/) orv/eed <09 |
(6a/)6v/1ed +—[19]
20N —»[29
(8a/)8v/0ed «>[€9]
ssA —»[¥9
(2a1)2v)22d «>[59]
(9a/)9v/92d 499
(sa/)sv/sed < [19]
(va/) vv/ved <—>[89]
(ea/)ev/szd > [69]
(ea/)ev/eed «—[0L]
(1a/)1v/72d <> [IZ]
(0a/)ov/ozd <—[2L]
GLNI/ S0/ 2Td <> [EL
PANI/¥1Q/9Td <> [¥L
€LNI/€10/5Td €[S
21/ vid <> [9L

™A/ eTd «>[L
01a/21d <> [8L
60/7Td <> [6L

80 /0Td <> [08

P44/ CS3/A20

50
29
48

P45/ CS2/A21

P46/ CS1/A22

P47/CS0/A23

47

P50/ WRL/WR

46

P51/ WRH /BHE

45

P52 /RD

44
43

P53/ CLKouT / BCLK / ALE

P54/ HLDA/ALE

42

P55/ HOLD
P56/ ALE

41

40

P60/ CTSO / RTSO/ SSO

P61/ CLKO

P64/ CTS1/RTS1/SS1

P57/ RDY
P66 /RxD1/SCL1/STxD1

P62/ RxD0 / SCLO / STxDO
P63 /TxD0 / SDAO / SRXDO
P65/ CLK1

P67 /TxD1/SDA1/SRxD1

39
38
37
36
35
34
33
32
31

r

<Vcca>

OF | 4—»0.d / LNOQVL / ¢AXL /cvAS / cAXyS
6C | €¢—»1.d /NISEL/NIOVL/2Aaxd / 210S / 2¢aX1ls

M32C/80 GROUP

82| 4—>2/d / LNOTVL/ A/ 2H1O
2] 4—>tLd [NITYL/ A/ 2S1D / ZS1M /2SS / TaxLSI
92| 4> v.d / LNOZVL | M / THTOSI

52 ] 4—>5.d [ NIZYL/ M [ TAXSS]

2 | 4> 9.d / LNOgYL | 0AXLSI

£C | 4> 24d I NIEVL / OM1DSI

2] 4—>08d / LNOVYL/ N/ 0QXHSI

TC |4—»18d/ Z:}.DLD

02 | +—>28d / OLNI

6T | «—>£8d / TINI

8T ] «—>8d / ZLNI

LT ] 4— s8d/IAN

9T]«  T00A

[ST]<— nix

1] %— SSA

€T | = LNOX

1] <— 13534

TT | —>98d / LNOOX

OT | 428l / NIOX

[ 6 ] +— ssano

[ 8 ]<—31rg

[ 2 ]<«—>06d/Ni0gL/€M1D

[ 9 |«—>T16d/NITEL/ £QXE / €10S / €AXLS

[ S |<«—>26d/Nizal/€axL/ EVAS / £QXYS

| v ]«—>e6d/0va/NiggL/€SLD / €SLY / ESS

€ |<4»v6d/TvA/NIyaL/¥SLO/¥SLd/VSS

A

<vcci>

A

¢ | 4»S6d/0X3aNV/¥X10
T |<€»96d/TX3aNV/¥AXL/¥vAS / yAXLS

\

D7/ PO74—>[81 |
D6 / POs <—>[ 82 |
Ds / P05 <—>[ 83 |
D4/ PO4<—>[84]
D3/ PO34—>[85 |
D2/ PO24—>[ 86 |
D1/ PO14—>[87 |
Do / POo<—>[ 88|

(59
[o0]
[o1]
(2]

AN3 /P103<4—»| 93
AN2/ P102€—>| 94
AN1/P1014—| 95

KI3/AN7 / P107 €|

Ki2/AN6 / P106 €|

Kl1/ANS / P105 <3|

Avss —»[96 |

ANo / P100<—»| 97
VREF —| 98

AvVce —»| 99
RxD4 / ADTRG / P97 4—%(100

STxD4/SCL4 /

Klo /AN4 / P104 4|

NOTE:

PRQP0100JB-A

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

(100P6S-A)

Figure 1.3 Pin Assignment
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M32C/80 Group

1. Overview

Table 1.3 Pin Characteristics (Continued)

Pgﬁkﬁ%e Co.ntrol Port Inte'rrupt Timer UA.RT An'alog Bus (':ontrol Intelligent 1/0
e lap pins pins pins pins pins pins pins
51| 49 P43 A19
52| 50 P42 A18
53| 51 P41 A7
54| 52 P4o A1e
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 Ao(/D9)
62| 60| Vcc2
63| 61 P30 As(/Ds)
64| 62| Vss
65| 63 P27 A7(/D7)
66 | 64 P26 As(/De)
67| 65 P2s As(/Ds)
68 | 66 P24 Aa4(/D4)
69 | 67 P23 A3(/D3)
70| 68 P22 A2(/D2)
71| 69 P21 A1(/Dz)
72| 70 P20 Ao(/Do)
73| 71 P17 INT5 D15
74| 72 Ple 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 PO7 D7
82| 80 POs De
83| 81 POs Ds
84| 82 P04 D4
85| 83 P03 D3
86| 84 P02 D2
87| 85 P01 D1
88| 86 P0Oo Do
89 | 87 P107 | Kis AN7
90 | 88 P10s | K2 ANs
91| 89 P10s | K1 ANs
92| 90 P104 | Klo ANa
93] 91 P103 AN3
94| 92 P102 AN2
95| 93 P101 AN1
96| 94| AVss
97| 95 P100 ANo
98| 96 VREF
99| 97| AvVcc

100 | 98 P97 RxD4/SCL4/STxD4 | ADTRG
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M32C/80 Group 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) and low-order bits (ROL) 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 an instruction to be executed.

2.1.6 Interrupt Table Register (INTB)
INTB is a 24-bit register indicating the starting address of an relocatable interrupt 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 operation; 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 operation; otherwise "0".

Rev. 1.10 Nov. 01,2005 Page 13 of 56 RENESAS
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M32C/80 Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRSs)

Address Register Symbol Value after RESET
000016
000116
000216
000316
000416 | Processor Mode Register() PMO 0000 00112(CNVss pin ="H")
000516 | Processor Mode Register 1 PM1 0016

000616 | System Clock Control Register O 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")
XXXX 00002(BYTE pin ="H")
000C16 | Main Clock Division Register MCD XXX0 10002

000D16 | Oscillation Stop Detection Register CM2 0016

000E16 | Watchdog Timer Start Register WDTS XX16

000F16 | Watchdog Timer Control Register WDC 000X XXXX2

001016
001116 | Address Match Interrupt Register 0 RMADO 00000016
001216
001316 | Processor Mode Register 2 PM2 0016
001416
001516 | Address Match Interrupt Register 1 RMAD1 00000016
001616
001716
001816
001916 | Address Match Interrupt Register 2 RMAD2 00000016
001A16
001B16
001C16
001D16 | Address Match Interrupt Register 3 RMAD3 00000016
001E16
001F16
002016
002116
002216
002316
002416
002516
002616 | PLL Control Register O 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

000B16 | External Data Bus Width Control Register DS

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTE:
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.
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M32C/80 Group 4. Special Function Registers (SFRs)

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
009D16

009E16 | INTO Interrupt Control Register INTOIC XX00 X0002
009F16 | Exit Priority Control Register RLVL XXXX 00002
00AO016 | Interrupt Request Register 0 1IO0IR 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
00A416 | Interrupt Request Register 4 1104IR 0000 000X2
00A516

00A616

00A716

00A816

00A916

00AA16

00AB16

00AC16

00AD16

0OAE16

00AF16

00BO16 | Interrupt Enable Register 0 IIO0IE 0016

00B116 | Interrupt Enable Register 1 IIO1IE 0016

00B216 | Interrupt Enable Register 2 1102IE 0016

00B316 | Interrupt Enable Register 3 IIO3IE 0016

00B416 | Interrupt Enable Register 4 11041E 0016

00B516

00B616

00B716

00B816

00B916

O0BA16

00BB16

00BC16

00BD16

OOBE16

00BF16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

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
00E516
00EG616
00E716
0OE816 XXXX XXXX2
00E916 SI/O Receive Buffer Register O GORB XXXO XXXX2
00EA16 | Transmit Buffer/Receive Data Register O GOTB/GODR XX16

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

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
02EO016 | X/Y Control Register XYC XXXX XX002
02E116

02E216

02E316

02E416 | UART1 Special Mode Register 4 U1SMR4 0016
02E516 | UART1 Special Mode Register 3 U1SMR3 0016
02E616 | UART1 Special Mode Register 2 U1SMR2 0016
02E716 | UART1 Special Mode Register U1SMR 0016
02E816 | UART1 Transmit/Receive Mode Register UIMR 0016
02E916 | UART1 Bit Rate Register U1BRG XX16
02EA16 XX16
02EB16 UART1 Transmit Buffer Register UlTB XX16
02EC16 | UART1 Transmit/Receive Control Register 0 u1co 0000 10002
02ED16 | UART1 Transmit/Receive Control Register 1 UlC1 0000 00102
02EE16 XX16
02EF16 UART1 Receive Buffer Register U1RB XX16
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 Bit Rate Register U4BRG XX16
02FA16 XX16
02EB16 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
02EF16 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 TAl11 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 XX11 11112
030B16 | Three-Phase Output Buffer Register 1 IDB1 XX11 11112
030C16 | Dead Time Timer DTT XX16
030D16 | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XX16
030E16

030F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
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
031C16 | Timer B4 Mode Register TB4MR 00XX 00002
031D16 | Timer B5 Mode Register TB5MR 00XX 00002
031E16

031F16 | External Interrupt Request Source Select Register IFSR 0016
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 | UARTS3 Bit Rate Register U3BRG XX16
032A16 ) ) XX16
032B16 UART3 Transmit Buffer Register U3TB XX16
032C16 | UART3 Transmit/Receive Control Register 0 U3Co 0000 10002
032D16 | UART3 Transmit/Receive Control Register 1 u3C1 0000 00102
032E16 ) ) XX16
032F16 UART3 Receive Buffer Register U3RB XX16
033016

033116

033216

033316

033416 | UART2 Special Mode Register 4 U2SMR4 0016
033516 | UART2 Special Mode Register 3 U2SMR3 0016
033616 | UART2 Special Mode Register 2 U2SMR2 0016
033716 | UART2 Special Mode Register U2SMR 0016
033816 | UART2 Transmit/Receive Mode Register U2MR 0016
033916 | UART2 Bit Rate Register U2BRG XX16
033A16 ) ) XX16
033B16 UART2 Transmit Buffer Register U2TB 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

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/80 Group

4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
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 i ) XX16
034B16 Timer A2 Register TA2 XX16
034C16 | ) XX16
034D16 Timer A3 Register TA3 XX16
034E16 i ) XX16
034F16 Timer A4 Register TA4 XX16
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 0XXX 00002
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 Bit Rate Register UOBRG XX16
036A16 ) ) XX16
036B16 UARTO Transmit Buffer Register uoTB XX16
036C16 | UARTO Transmit/Receive Control Register O uocCo 0000 10002
036D16 | UARTO Transmit/Receive Control Register 1 uoC1 0000 00102
036E16 ) ) XX16
036F16 UARTO Receive Buffer Register UORB XX16

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

NOTE:

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/80 Group 4. Special Function Registers (SFRs)

Address Register Symbol Value after RESET
037016

037116

037216

037316

037416

037516

037616

037716

037816 | DMAO Request Source Select Register DMOSL 0X00 00002
037916 | DMA1 Request Source Select Register DM1SL 0X00 00002
037A16 | DMA2 Request Source Select Register DM2SL 0X00 00002
037B16 | DMA3 Request Source Select Register DM3SL 0X00 00002
037C1s6 XX16
037D16 CRC Data Register CRCD XX16
037E16 | CRC Input Register CRCIN XX16
037F16

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

039316

039416 | A/DO Control Register 2 ADOCON2 XX0X XXX02
039516 | A/DO Control Register 3 ADOCON3 XXXX X0002
039616 | A/DO Control Register O 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/80 Group 5. Electrical Characteristics

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.
Vcei, Vecz  |Supply Voltage (Vec2 Vec) 3.0 5.0 5.5 \%
AVcc Analog Supply Voltage Vcel \%
Vss Supply Voltage 0 \%
AVss Analog Supply Voltage 0 \%
VIH Input High ("H") P20-P27, P30-P37, P40-P47, P50-P57 0.8Vce2 Vcez \%
Voltage P60-P67, P72-P77, P80-P87(), P90-P97, P100-P107, Xin, | 0.8Vt veet
RESET, CNVss, BYTE
P70, P71 0.8Vcce1 6.0
P0o-P07, P1o-P17 (in single-chip mode) 0.8Vce2 Vce2
P0o-P07, P1o-P17 0.5Vce2 Vcez
(in memory expansion mode and microprocesor mode)
ViL Input Low ("L") P20-P27, P30-P37, P40-P47, P50-P57 0 0.2Vcc2 \Y
Voltage P60-P67, P70-P77, P80-P87(), P9o-P97, P100-P107, Xin, 0 0.2Vcel
RESET, CNVss, BYTE
P0o-P07, P1o-P17 (in single-chip mode) 0 0.2Vce2
P0o-P07, P1o-P17 0 0.16Vcce2
(in memory expansion mode and microprocesor mode)
|oH(peak) Peak Output High P0o-PO07, Plo-P17, P20-P27, P30-P37, P40-P47, P50-P57, -10.0 mA
("H") Current@ P60-P67, P72-P77, P80-P84, P8s, P87, P90-P97,
P100-P107
|oH(avg) Average Output P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, -5.0 mA
High ("H") Current® |P6o-P67, P72-P77, P80-P84, P86, P87, P9o-P97,
P100-P107
loL(peak) Peak Output Low P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, 10.0 mA
("L") Current® P60-P67, P70-P77, P80-P84, P8s, P87, P90-P97,
P100-P107
loL(avg) Average Output Low |POo-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, 5.0 mA
("L") Current(® P60-P67, P70-P77, P80-P84, P8s, P87, P90-P97,
P100-P107

NOTES:

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

2. Total loLpeak) for PO, P1, P2, P8s, P87, P9, and P10 must be 80 mA or less.
Total loLpeak) for P3, P4, P5, P6, P7, and P8o to P84 must be 80 mA or less.
Total loH(peak) for PO, P1, and P2 must be -40 mA or less.
Total loH(peak) for P8s, P87, P9, and P10 must be -40 mA or less.
Total loHpeak) for P3, P4, and P5 must be -40 mA or less.
Total loH(peak) for P6, P7, and P8o to P84 must be -40 mA or less.

3. ViH 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.
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M32C/80 Group 5. Electrical Characteristics

| 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 | > -« -5ns.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)

NOTE:
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 ! —> < -5ns.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) |

VS s s S N N N N s

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 |

' ) ' ' ] ' td(DB-WR) ' E th(WR-DB)(Z) !

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

' H ! H ' ! ——> !

E : E : ¢ td(BCLK-WR) th(BCLK-WR) | | Th(WR-AD)® 5
- ' ' ' ' <> 18ns.max -5NS.Min - 1« ' '
WRWRL, — : ; : — 7
WRH ' ' ! ' ' Y

NOTE:

« Output high and low voltage:

Figure 5.3 Vcci=Vcce=5V Timing Diagram (2)
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M32C/80 Group

5. Electrical Characteristics

Vcci=Vcee=3.3V
Table 5.22 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VRErF= 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 8.0 40 | kQ
tcony 8-bit Conversion Time® 2 6.1 us
VREF Reference Voltage 33 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 5.23 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
NOTE:

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/80 Group 5. Electrical Characteristics
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 5.31 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 5.32 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 5.33 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 5.34 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 5.35 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 5.36 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/80 Group 5. Electrical Characteristics
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 5.37 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter Mecaosrl]J(;ﬁirgr?nt Standard Unit
Min. Max.
td(BCLK-AD) Address Output Delay Time 18 ns
th(BcLKk-AD) Address Output Hold Time (BCLK standard) 0 ns
th(rRD-AD) Address Output Hold Time (RD standard) 0 ns
th(wr-AD) Address Output Hold Time (WR standard) (Note 1) ns
tdecLk-cs) Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
th(rp-cs) Chip-Select Signal Output Hold Time (RD standard) See Figure 5.1 0 ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard) (Note 1) ns
td(BcLK-RD) RD Signal Output Delay Time 18 ns
th(scLK-RD) RD Signal Output Hold Time -3 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
thecLk-wR) WR Signal Output Hold Time 0 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard) (Note 1) ns
tW(WR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
10°
th(WR - DB) = W -20 [nsg]
10°
th(WR — AD) = W -10 [ng]
10°
th(WR - CS) = W -10 [ng]

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

109 Xn
BW(WR) = fecLK) X2 15 [ns] (if external bus cycle is a@+ bg, n=(b x 2)-1)
_ 109x m
t(DB - WR) = feoy 20 [ns] (if external bus cycle is ag+ b, m=b)
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M32C/80 Group

5. Electrical Characteristics

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 5.8 Vcci1=Vcc2=3.3V Timing Diagram (3)
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M32C/80 Group

Package Dimensions

Package

Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ.] |
P-LQFP100-14x14-0.50 PLQPO100KB-A | 100P6Q-A / FP-100U / FP-100UV | 0.69
Ho
1,
75 51
ARARAAAAAARAARAAAAARAARARAR NoTE)
1. DIMENSIONS "*1" AND "*2"
76 = = 50 DO NOT INCLUDE MOLD FLASH.
ad Q = 2. DIMENSION "*3" DOES NOT
= Ee INCLUDE TRIM OFFSET.
=" = =1
o =
=" = =1
o =
== =] by
= e 5
i ;‘E Nm % Dimension in Millimeters
=g = ’ s e symbol [ Min [ Nom | Max
= =S D [139]14.0]14.1
= =S E [139]14.0]14.1
;:: :I:IE Terminal cross section A2 i 1.4 -
= Q = Fpb | 15.8| 16.0] 16.2
100 == ® He [ 15.8]16.0] 16.2
Al—]—T17
LR LEELEE R LA A —[17
, Index mark bp [0.15]0.20] 0.25
ol F by | — o018 —
( c |0.090.145| 0.20
il N . c1 0.125
<
A < )‘U‘U u“ 2 ol — [ g
® e | —]o05] —
@ Aly] 3 by B L Tj X — | — | 0.08
3x @) . y | — | — |o.08
Detail F ?EJ : 18 —
L 1035] 05 |0.65
LL [ —[]10] —
JEITA Package Code [ RENESASCode [  Previous Code | MASS[Typ.] |
P-QFP100-14x20-0.65 | PRQPO100JB-A | 100P6S-A | 169 |
Ho
1
D
80 51
HRRARRRAAARARARARAARARARARAARAR]
8l 11 13 50
o i |
o Q i | NOTE)
[ - | 1. DIMENSIONS "*1" AND "*2"
[ =] DO NOT INCLUDE MOLD FLASH.
=== =] % INCLUDE TRIM OFFSET |
o i |
o - |
o - w|
o i | T
o i |
o i |
o i |
o i |
% g Dimension in Millimeters
== Q b Symbol I Min | Nom | Max
00 Q 1E= D |19.8]20.0]20.2
N 3 E |13.8]/14.0]14.2
LRI EEEEEEEEEEE R M-—— Ap | — |28 [ —
1 0 Hp [ 22.5]22.8]23.1
*LZD Index mark F . He | 165 16.8| 17.1
* \ A | — | —[305
/[ [\ v, ALl 0 [o1]o02
< i ] bp [025] 03] 04
il < . c [013]015] 0.2
“ B 0° | — | 10°
: =] i e e [ 05]065] 08
y — | — | 0.10
Zp | — |0.575 —
Zg | — ]0.825 —
L 04 | 06 | 0.8
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Summary

0.10

Sep., 02

New Document

0.11
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Table 1.1.1 “CAN” deleted

0.12

Nov., 02

Table 1.1.1
“4.2 to 5.5V” -->*“3.0to 5.5V”

"3.0 to 3.6V (f(XIN)=20MHz without software wait)" deleted
"26mA (f(XIN)=20MHz without software wait,Vcc=3.3V)" deleted

0.30

Aug., 02

1. Overview changed
1.2 Performance Outline changed
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1.6 Pin Description added
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» 1.3 Block Diagram Description deleted
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Memory
» Chapter Description modified
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16-
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29

SFR

« "X: Nothing is assigned" modified to "X: Indeterminate”

« "?: Indeterminate” modified to "X: Indeterminate"
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* Note 3 deleted
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