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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.
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(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

Table 1.4 Pin Characteristics for 144-Pin Package

Eion. C%?;ml Port Intgri[wupt 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 P84 | INT2
26 P83 INTT CANOIN
27 P82 | INTO CANOouT
28 P81 TA4IN/U INPC15/0OUTC15
29 P8o TA4ouT/U ISRxDO
30 P77 TA3IN CANOIN INPC14/OUTC14/ISCLKO
31 P76 TA3ouT CANOouT INPC13/0OUTC13/ISTXDO
32 P7s TA2IN/W INPC12/OUTC12/ISRXxD1/BE1IN
33 P74 TA2ouT/W INPC11/0OUTC11/ISCLK1
34 P73 TALNV CTS2/RTS2/552 INPC10/OUTC10/ISTXD1/BE1ouT
35 P72 TAlout/V | CLK2
36 P71 TBS5IN/TAOIN | RxD2/SCL2/STxD2 INPC17/OUTC17
37 P70 TAOouT 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 TxD0O/SDAO/SRxDO0O
45 P62 RxDO0/SCLO/STxDO
46 P61 CLKO
47 P60 CTSO/RTS0/SSO
48 P137

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 1.4 Pin Characteristics for 144-Pin Package (Continued)

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

50 P13s

51 P134

52 P57 RDY

53 P56 ALE

54 P55 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 P46 CS1/A2
71 P45 CS2/A21
72 P44 CS3/A20
73 P43 A19

74 | Vcez

75 P42 A1s

76 | Vss

77 P41 A17

78 P40 A6

79 P37 A15(/D15)
80 P36 A14(/D14)
81 P3s A13(/D13)
82 P34 A12(/D12)
83 P33 A11(/D11)
84 P32 A10(/D10)
85 P31 Asg(/D9)
86 P124

87 P123

88 P122

89 P121

90 P120

91 | Vcc2

92 P30 As(/Ds)
93 | Vss

94 P27 AN27 A7(/D7)
95 P26 AN26 As(/De)
96 P25 AN25 As(/Ds)
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 1.6 Pin Description (144-Pin Package only) (Continued)

Classsfication | Symbol |1/0 Typel SUPPly Function
Voltage

A/D Converter | AN150 to AN157 I Vccil  |Analog input pins for the A/D converter

1/0 Ports P1loto P114| I/O Vccz | 1/O ports having equivalent functions to PO

P120 to P127
P130to P137

P140to P14s| I/O Vcci | 1/O ports having equivalent functions to PO
P150 to P157

I : Input O : Output I/O : Input and output
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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) 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".
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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 (1)
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 | 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) 4. Special Function Registers (SFR)

Address Register Symbol Value after RESET

009016 | UARTO Transmit /NACK Interrupt Control Register SOTIC XXXX X0002

009116 | UART1/UART4 Bus Conflict Detect Interrupt Control Register BCN1IC/BCN4IC XXXX X0002

009216 | UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X0002

009316 | Key Input Interrupt Control Register KUPIC XXXX X0002

009416 | Timer BO Interrupt Control Register TBOIC XXXX X0002

009516 | Intelligent I/O Interrupt Control Register 1 1o1IC XXXX X0002

009616 | Timer B2 Interrupt Control Register TB2IC XXXX X0002

009716 | Intelligent I/O Interrupt Control Register 3 1103IC XXXX X0002

009816 | Timer B4 Interrupt Control Register TBA4IC XXXX X0002

009916

009A16 | INT4 Interrupt Control Register INT4IC XX00 X0002

009B16

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

009D16 CAN Interrupt 0 Control Register CANoOIC XXXX X0002

009E16 | INTO Interrupt Control Register INTOIC XX00 X0002

009F16 | Exit Priority Control Register RLVL XXXX 00002

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

00A116 | Interrupt Request Register 1 IIO1IR 0000 000X2

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

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

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

00A516

00A616

00A716

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

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

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

00AB16 | Interrupt Request Register 11 IIO11IR 0000 000X2

00AC16

00AD16

00AE16

00AF16

00BO016 | Interrupt Enable Register 0 11O0IE 0016

00B1l16 | Interrupt Enable Register 1 IIO1IE 0016

00B216 | Interrupt Enable Register 2 1102IE 0016

00B316 | Interrupt Enable Register 3 1IO3IE 0016

00B416 | Interrupt Enable Register 4 11041E 0016

00B516

00B616

00B716

00B816 | Interrupt Enable Register 8 1108IE 0016

00B916 | Interrupt Enable Register 9 11O9IE 0016

00BA16 | Interrupt Enable Register 10 11010IE 0016

00BB16 | Interrupt Enable Register 11 1I011IE 0016

00BC16

00BD16

0OBE16

00BF16

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

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

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

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

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
Vccei, Vee2 | Supply Voltage Vcc1=AVcc -0.3t0 6.0 \%
Vcez Supply Voltage - -0.3 to Vca \%
AVcc Analog Supply Voltage Vcc1=AVcc -0.3t0 6.0 \%
Vi Input Voltage RESET, CNVss, BYTE, P60-P67, P72-P77, -0.3to Vcc1+0.3 | V

P80-P87, P90-P97, P100-P107, P140-P14s,
P150-P1573, VReF, XN
P0o0-P07, P1lo-P17, P20-P27, P30-P37, P4o-
P47, P50-P57, P110-P114, P120-P127, P130- -0.3 to Vcc2+0.3
P137(
P70, P71 -0.3t06.0
Vo Output Voltage |P60-P67, P72-P77, P80-P84, P86, P87, P9o- -0.3 to Vcce1+0.3 V
P97, P100-P107, P140-P14s, P150-P157(1,
Xout
P0o0-P07, P1lo-P17, P20-P27, P30-P37, P4o- -0.3 to Vcce+0.3
P47, P50-P57, P110-P114, P120-P127, P130-
P1371)
P70, P71 -0.3t0 6.0
Pd Power Dissipation Topr=25° C 500 mw
Operating during CPU operation -42(?:(;);55(;
Topr Ambient - °C
Temperature during flash memory program and erase 0 to 60
operation
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)

Vcci1=Vcce=5V
Table 5.3 Electrical Characteristics (Continued)

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

. Standard )
Symbol Parameter Measurement Condition - Unit
Min. | Typ. | Max.
Icc Power Supply Current |In single-chip f(BCLK)=32 MHz, Square wave, 28 45 | mA
mode, output pins [No division
are left open and ¢ g¢) K)=32 kHz, Flash 430 HA
other pins are In low-power consumption mode, |Memory
connected to Vss. ; '
Program running on ROM Masked 25
ROM
f(BCLK)=32 kHz, 25 PA
In low-power consumption mode,
Program running on RAM®)
f(BCLK)=32 kHz, In wait mode, Topr=25° C 10 HA
While clock stops, Topr=25° C 0.8 5 UA
While clock stops, Topr=85° C 50 | HA

NOTES:
1. Value is obtained when setting the FMSTP bit in the FMRO register to "1" (flash memory stopped).
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
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/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

| 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 i i : i ! th(RD-CS®
Csi b : L : ' : : : th(RD ©s,

! tdap-ALE®

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

>
[l

i—#! l+= 8ns.max b hig!

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 e

1! th(BCLK-CS)

' -3ns.min

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

> 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/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! R} ! th(WR-CS)® ! ' 5 E
i« : > P> ' ' '
1t1d(BCLK-AD) | : i1 th(BCLK-AD : :
. 7 18ns.max: : : -~ O(ns.min ) . :
ADi - : ; . T T .
BHE i ' ; — : : : i
; | 1d(BCLK-WR) ; tw(WR)® : M ' ;
- ' ' 18ns.max <—e——»! :
WRWRL, ™ . \ ; :
WRH ! ; i /i th(BCLK- WR) ;
, ' . R ,4_ Ons.min | .
! P td(DB—WR)<3> | th(WR-DB)® | :
DBi AR < ! ! } """"""""""""""""""""
NOTES: Measurement Conditions
3. Varies with operation frequency. ¢ Vcc1=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/2-20)ns.min 9
th(WR-AD)=(tcyc/2-10)ns.min tcyc= 10

th(WR-CS)=(tcyc/2-10)ns.min fecL
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=Vce2=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) i i
| 18ns.max - 4 -2ns.min :
ALE l : +/ P\

th(BCLK-CS)

td(BCLK-CS) -«

' 1 10ns.min
\

th(RD-CS) /—

'<—> 18ns.max

W
'
' '
' '
' '
' '
' '
' '
' '
' '
H '
T T
H '
H '
H '
H '
H '
H '
' '
' '
H '
T

tcyc

i ! : E (L : v E H :
Lo td(aD-ALEfY th(ALE-AD) " tsu(DB-BCLK) 30ns.min !
e > il Poe—— :
fotgi A  Address ooy ---(Data input j-----1---{ Address
- : ; 1—h1 4= 8ns.max g g
! td(BCLK-AD) ! ; ; i th(RD-DB) | t(BCLK-AD)
) <> 18ns.max ' ' tac2(RD-DB)® | ! ‘Ons.min <> Ons.min
ADI X ' ' : Lo L X
BHE ) S : : ' — — — '
o o : : : ™ Do N f
: tac2(AD-DB) ; ; [d(BCLK-RD) th(BCLK-RD) | th(RD-AD) :
' ' ' ! <> 18ns.max 3ns.min > <+ ! '
RD | | | s . v |
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/2 x n-10)ns.min (if external bus cycle is ag + 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@ + 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)
[ Write Timing ] (2¢ +2¢ Bus Cycles)

BCLK / \ / \

! th(BCLK-ALE) 5 | ;

18ns.max ! > = -2ns.min : ;

- : v : - : :
ALE LS oo\ : E : :

1 1 v ' : i : '« th(BCLK-CS)

' ' [ ' ' tcyc ' 2 g

e td(BCLK-CS) 1 : e Y > thWR-CS).  © ! ons.min
J— — ' 18ns.max i : : : : | e————p T
Csi AN : L : : : ; L L/ :

: ' 5 L ! : : : o T :

b tdap-ALE)? th(ALE-ADSY | ., i : b : :

. T >« ; L, ! , i L 1 1
ADI ( /Address : x Data output ! X Address
/DBi L ! : ; g Pa— o e :

: ' : ! ; ; td(DB-WR) ! | th(WR-DB) f

! _td(BCLK-AD) ! : : : L I, rth(BCLK-AD)

. j 1 18ns.max : 1 \ ' 1 L i ' Ons.min

ADi . X . X . : . . T . X .
BHE ; ; E : ; : ; s i ;

! , ' : ! ' ' S S— :

5 i l : i td(BCLK-WR) th(BCLK-WR) | | th(WR-AD)® :
- : : <—>! 18ns.max Ons.min —» | ! :
WRWRL, — : : . : \ : ns.min —>. 74— : .
WRH ; : ' : P : , ' '

NOTES:

2 Vari ith tion f Measurement Conditions:
. Varies with operation frequency: . - _
td(AD-ALE)=(tcyc/2 X n - 20)ns.min Veel YCCZ 3.0t03.6V
) . * Input high and low voltage:
(if external bus cycle is agp + bg, n=a) VIH=1.5V. VIL=0.5V

th(ALE-AD)=(tcyc/2 x n -10)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, teyc= 10°
th(WR-Cs)=(tcyc/2-10)ns.min, th(wr-DB)=(tcyc/2-20)ns.min fiecLk)

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

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

Figure 5.8 Vcci1=Vcc2=3.3V Timing Diagram (2)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

5.2 Electrical Characteristics (M32C/84T)

Table 5.42 Absolute Maximum Ratings

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

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

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

5. Electrical Characteristics (M32C/84T)

Table 5.43 Recommended Operating Conditions
(Vcci=Veee=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.
Vccei, Vee2 | Supply Voltage (Vcci= Vecz) 4.2 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, P11o-P114, P120- 0.8Vcez Vcez \Y
Voltage P127, P130-P1374)
P60-P67, P72-P77, P80-P87(3), P90-P97, P100-P107, P14o- 0.8Vccel Vcer
P14s, P150-P1574), Xin, RESET, CNVss, BYTE
P70, P71 0.8Vcc1 6.0
P0o-P07, P1lo-P17 0.8Vce2 Vcez
Vi Input Low ("L")  |P20-P27, P30-P37, P40-P47, P50-P57, P110-P114, P120- 0 0.2Vccz | V
Voltage P127, P130-P137®
P60-P67, P70-P77, P80-P87(3), P9o-P97, P100-P107, P14o- 0 0.2Vcc1
P14s, P150-P157@, Xin, RESET, CNVss, BYTE
P0o-P07, P1lo-P17 0 0.2Vcez
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-P8a, P8s, P87, P90-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
|oH(avg) 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, P8s, P87, P9o-P97, P100-P107, P11o-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P1574
loL(peak) Peak Output Low |POo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 10.0 mA
("L") Current® P67, P70-P77, P80-P84, P8s, P87, P9o-P97, P100-P107, P11o-
P114, P120-P127, P130-P137, P140-P14s, P150-P1574)
loL(avag) Average Output |P0o-P07, P1lo-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P8s, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157(4)
NOTES:

1. Typical values when average output current is 100ms.
2. Total loL(peak) 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 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. Vit 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/84T)

Table 5.43 Recommended Operating Conditions (Continued)
(Vceci=Veee=4.2 to 5.5V, Vss=0V at Topr = -40 to 85°C (T version) unless otherwise specified)

Symbol Parameter Standard Unit
Min. Typ. Max.

f(scLK) CPU Input Frequency Vcc1=4.2 to 5.5V 0 32 MHz
f(XIN) Main Clock Input Frequency Vcci=4.2 to 5.5V 0 32 MHz
f(XciN) Sub Clock Frequency 32.768 50 kHz
f(Ring) On-chip Oscillator Frequency (Vcci=Vcc2=5.0V, Topr=25° C) 0.5 1 2 MHz
f(PLL) PLL Clock Frequency Vcci1=4.2 to 5.5V 10 32 MHz
tsu(PLL) Wait Time to Stabilize PLL Frequency Synthesizer |Vcci=5.0V 5 ms
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

Vcci=Vcee=5V
Table 5.44 Electrical Characteristics (Continued)
(Vcci=Vccee=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.
Icc Power Supply Current |In single-chip mode, output f(BCLK)=32 MHz, Square wave, 28 50 | mA
pins are left open and other  |No division
pins are connected to Vss. f(BCLK)=32 kHz, 430 HA

In low-power consumption mode,
Program running on ROM
f(BCLK)=32 kHz, 25 HA
In low-power consumption mode,
Program running on RAM®

f(BCLK)=32 kHz, In wait mode, 10 UA
Topr=25° C

While clock stops, Topr=25° C 0.8 5 UA
While clock stops, Topr=85° C 50 | WA

NOTES:
1. Value is obtained when setting the FMSTP bit in the FMRO register to "1" (flash memory stopped).
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

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

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

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

DNL Differential Nonlinearity Error +1 | LSB

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

RLADDER Resistor Ladder VReEF=Vcc1 8 40 kQ

tconv 10-bit Conversion Time(® 2 2.06 us

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

VREF Reference Voltage 2 Vcer |V

Via Analog Input Voltage 0 VRer | V

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

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

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

- Resolution 8 Bits

- Absolute Accuracy 1.0 %

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

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

PLQPO0100KB-A (100P6Q-A) Plastic 100pin 14014mm body LQFP
JEITA Package Code RENESAS Code | Previous Code Mass[Typ.] MD
P-LQFP100-14x14-0.50 | PLQP0100KB-A 100P6Q-A 0.69 @% e
1.
H o T T
0 4 1|
S e
RARRAAARAARAAAAAAARAAAAAR Recommended Mount Pad
OF: 1@ Q =0 ———
= B= Symbol Dimension in Millimeters
= == Min Nom Max
= = A - - 1.7
= = Al 0 0.1 0.2
= = w A2 - 1.4 -
= = b 0.13 | 0.8 0.28
= = c 0.105| 0.125| 0.175
= = D 13.9 14.0 14.1
= = E 13.9 14.0 14.1
®= O =6 . ] - 05 -
R EEEEEEEEE L L E L LR L L L P—i Ho | 158 16.0 16.2
HE | 158 | 16.0 | 16.2
A L1 L 0.3 0.5 0.7
E L1 - 1.0 —
e] T Lp 0.45 0.6 0.75
o - 0.25 -
j<_lr : : 7 T\ < X - - 0.08
UU»«Uguuhuuuuuuuuuuuuhuw‘u L- K y — — 0.1
; [ 0° - 10°
bl x @) [y ] < bz - 0225 -
12 0.9 - -
MD - 14.4 -
ME - 14.4 -
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