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Description

About M32C/83 Group

The M32C/83 group of single-chip microcomputers are built using a high-performance silicon gate CMOS
process uses a M32C/80 Series CPU core and are packaged in a 144-pin and 100-pin plastic molded QFP.
These single-chip microcomputers operate using sophisticated instructions featuring a high level of instruc-
tion efficiency. With 16M bytes of address space, they are capable of executing instructions at high speed.
They also feature a built-in multiplier and DMAC, making them ideal for controlling office, communications,
industrial equipment, and other high-speed processing applications.

Applications

Audio, cameras, office equipment, communications equipment, portable equipment, etc.
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Description

Performance Outline
Table 1.1.1 and 1.1.2 are performance outline of M32C/83 group.

Table 1.1.1. Performance outline of M32C/83 group (144-pin version) (1/2)

Item

Performance

CPU

Number of basic instructions

108 instructions

Shortest instruction execution time

33 ns(f(XIN)=30MHz)

Operation mode

Single-chip, memory expansion and microprocessor modes

Memory space

16 M bytes

Memory capacity

See ROM/RAM expansion figure.

Peripheral function

1/0 port 123 pins (PO to P15 except P8s)

Input port 1 pin (P85)

Multifunction timer Output 16 bits x 5 (TAO, TA1, TA2, TA3, TA4)
Input 16 bits x 6 (TBO, TB1, TB2, TB3, TB4, TB5)

Intelligent I/O 4 groups

Time measurement
Waveform generation
Bit-modulation PWM
Real time port
Communication function

8 channels (group 0) + 4 channels (group 1)

4 channels (group 0) + 8 channels X 3 (group 1, 2 and 3)
8 channels X 2 (group 2 and 3)

8 channels X 2 (group 2 and 3)

* Clock synchronous serial /0, UART (group 0 and 1)

* HDLC data process (group 0 and 1)

* Clock synchronous variable length serial I/O (group 2)
« IE bus (Note 1) (group 2)

Serial 1/0 5 channels (UARTO to UART4)
|E Bus (Note 1, 3)’ 12C Bus (Note 2, 3)
CAN module 1 channel, 2.0B specification

A-D converter

10-bit A-D x 2 circuits, standard 18 inputs, max 34 inputs

D-A converter

8-bit D-A x 2 circuits

DMAC

4 channels

DMAC Il

Start by all variable vector interrupt factor

Immediate transfer, operation transfer and chain transfer function

DRAM controller

CAS before RAS refresh, self-refresh, EDO, FP

CRC calculation circuit

CRC-CCITT

X-Y converter

16 bits X 16 bits

Watchdog timer

15 bits x 1 (with prescaler)

Interrupt

42 internal and 8 external sources, 5 software sources, interrupt

priority level 7 levels

Clock generating circuit

3 built-in clock generation circuits

» Main/sub-clock generating circuit :built-in feedback resistance, and

external ceramic or quartz oscillator

* Ring oscillator for detecting main clock oscillation stop
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Description SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Table 1.1.1. Performance outline of M32C/83 group (144-pin version) (2/2)

Electric characteristics
Supply voltage 4.2 to 5.5V (f(XiN)=30MHz without wait), 3.0 to 3.6V (f(XIN)=20MHz without wait)
Power consumption 26mA (f(XIN)=20MHz without software wait,Vcc=5V)
38mA (f(XIN)=30MHz without software wait,Vcc=5V)
1/0 characteristics I/0 withstand voltage :5V
I/O current :5mA
Operating ambient temperature —40 to 85°C
Device configuration CMOS high performance silicon gate
Package 144-pin plastic mold QFP

Note 1 :IE Bus is a trademark of NEC corporation.
Note 2 :I12C Bus is a registered trademark of Philips.
Note 3 :This function is executed by using software and hardware.

Table 1.1.2. Performance outline of M32C/83 group (100-pin version) (1/2)
Item Performance

CPU Number of basic instructions 108 instructions

Shortest instruction execution time |33 ns (f(XiIN)=30MHz)

Operation mode Single-chip, memory expansion and microprocessor modes
Memory space 16 M bytes
Memory capacity See ROM/RAM expansion figure.
Peripheral function
1/0 port 87 pins (PO to P10 except P8s)
Input port 1 pin (P85)
Multifunction timer Output 16 bits x 5 (TAO, TAL, TA2, TA3, TA4)
Input 16 bits x 6 (TBO, TB1, TB2, TB3, TB4, TB5)
Intelligent I/O 4 groups
Time measurement 3 channels (group 0) + 2 channels (group 1)
Waveform generation 2 channels X 2 (group 0 and 3) + 3 channels X 2 (group 1 and 2)
Bit-modulation PWM 3 channels (group 2) + 2 channels (group 3)
Real time port 3 channels (group 2) + 2 channels (group 3)
Communication function * Clock synchronous serial 1/0, UART (group 0 and 1)

* HDLC data process (group 0 and 1)

* Clock synchronous variable length serial 1/0 (group 2)
« IE bus (Note 1) (group 2)

Serial /0 5 channels (UARTO to UART4)

|IE Bus (Note 1, 3)’ 12C Bus (Note 2, 3)

CAN module 1 channel, 2.0B specification

A-D converter 10 bits A-Dx 2 circuits, standard 10 inputs, max 26 inputs
D-A converter 8 bits D-A x 2 circuits

DMAC 4 channels

DMAC Il Start by all variable vector interrupt factor

Immediate transfer, operation function and chain transfer function
DRAM controller CAS before RAS refresh, self-refresh, EDO, FP
CRC calculation circuit CRC-CCITT
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Table 1.1.2. Performance outline of M32C/83 group (100-pin version) (2/2)

X-Y converter 16 bits X 16 bits

Watchdog timer 15 bits x 1 (with prescaler)

Interrupt 42 internal and 8 external sources, 5 software sources, interrupt priority
level 7 levels

Clock generating circuit 3 built-in clock generation circuits

» Main/sub-clock generating circuit :built-in feedback resistance, and
external ceramic or quartz oscillator
« Ring oscillator for detecting main clock oscillation stop

Electric characteristics

Supply voltage 4.2 to 5.5V (f(XIN)=30MHz without wait), 3.0 to 3.6V (f(XiN)=20MHz without wait)
Power consumption 26mA (f(XIN)=20MHz without software wait,Vcc=5V)
38mA (f(XIN)=30MHz without software wait,Vcc=5V)
1/0 characteristics I/0O withstand voltage :5V
I/O current :5mA
Operating ambient temperature —40 to 85°C
Device configuration CMOS high performance silicon gate
Package 100-pin plastic mold QFP

Note 1 :IE Bus is a trademark of NEC corporation.
Note 2 :12C Bus is a registered trademark of Philips.
Note 3 :This function is executed by using software and hardware.

Mitsubishi plans to release the following products in the M32C/83 group:

(1) Support for mask ROM version and flash memory version

(2) ROM capacity

(3) Package
100P6S-A : Plastic molded QFP (mask ROM version and flash memory version)
100P6Q-A : Plastic molded QFP (mask ROM version and flash memory version)
144P6Q-A : Plastic molded QFP (mask ROM version and flash memory version)

RAM size
(byte)
T T T T T T T T T M30835FJGP
M30835MIGP
31K M30833FJGP
M30833MJIGP
M30833FJFP
M30833MJFP
20 e
ok
© 128K 192K 256K 512K ROMsize
(byte)

Figure 1.1.1. ROM expansion
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Description

The M32C/83 group products currently supported are listed in Table 1.1.3.

Table 1.1.3. M32C/83 group As of Nov. 2001
Type No ROM capacity RAM capacity | Package type Remarks
M30835MJIGP ik 144P6Q-A
M30833MJIGP rorx 100P6Q-A Mask ROM version
M30833MJIFP ik 512K 31K 100P6S-A
M30835FJGP o 144P6Q-A
M30833FJGP ** 100P6Q-A Flash memory version
M30833FJFP bl 100P6S-A
*k :Under development

*** :Under planning

Type No.

Package type:
FP :Package 100P6S-A
GP : Package 100P6Q-A, 144P6Q-A

ROM capacity:
J : 512K bytes

Memory type:
M : Mask ROM version
F : Flash memory version

Shows RAM capacity, pin count, etc
(The value itself has no specific meaning)

M32C/83 Group

M16C Family

Figure 1.1.2. Type No., memory size, and package
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Pin Configuration and Pin Description

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Mitsubishi Microcomputers

M32C/83 group

Figure 1.1.3 to 1.1.5 show the pin configurations (top view), Table 1.1.3 list pin names, and Table 1.1.4 list

pin description.
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Note: P70 and P71 are N-channel open drain output.

CANouT / BEOOUT / ISTXDO / OUTCO0 / INPCO0 / TA30UT
BE1lout /ISTXD1/OUTCl0o/SS2/RTS2/CTS2/V / TALN
IEIN / ISRXD2 / OUTC22 / STXD2 / SCL2 / RxD2 / TAOIN / TB5IN

T

P44/ CS3/ A20 (MA12)

P45/ CS2/ A21

P46/ CS1/A22

P47/ CS0/A23
P125/0UTC3s
P126/OUTC36
P127/0UTC37

P50/ WRL/WR / CASL
P51/WRH / BHE / CASH
P52/ RD / DW

P53/ CLKouT / BCLK /ALE
P130/0OUTC24
P131/0UTC25

Vee

P132/0UTC26

Vss

P133/0OUTC23

P54/ HLDA/ALE

P55 /HOLD

P56/ ALE / RAS

P57/RDY
P134/0OUTC20/1STXD2 / IEOUT
P135/OUTC22/ ISRXD2 / IEIN
P136/ OUTC21/ ISCLK2
P137/0UTC27

P60/ CTS0 / RTSO / SS0

P61/ CLKO

P62/ RxDO / SCLO / STXDO
P63/ TxDO / SDAO / SRXDO
P64/ CTS1/RTS1/SS1/0UTC21/ISCLK2
P65 / CLK1

Vss

P66 / RxD1/ SCL1/ STxD1
Vee

P67/ TxD1/ SDAL/ SRXD1
P70/ TAOOUT / TxD2 / SDA2 / SRXxD2
/0UTC20/1STXD2 / I[EOUT

Figure 1.1.3. 144-pin version pin configuration (top view)
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Dcéscription SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER
Table 1.1.4. 144-pin version pin description (1/3)

ﬁ'g Control | Port | Interrupt| Timer UART/CAN Intelligent 1/0 Analog Bus control
1 P9s TXD4/SDA4/SRXD4 ANEX1
2 P95 CLK4 ANEXO0
3 P94 TBAN CTS4/RTS4/SS4 DA1
4 P93 TB3iN CTS3/RTS3/SS3 DAO
5 P92 TB2IN TxD3/SDA3/SRxD3 | OUTC20/IEouT
6 P91 TBLN RxD3/SCL3/STxD3 | |EIN
7 P90 TBOIN CLK3
8 P14
9 P14s

10 P144

11 P143 INPC17/0UTC17

12 P142 INPC16/OUTC16

13 P141 OUTC1s

14 P140 OUTC14

15 | BYTE

16 | CNVss

17 | Xcin/Veont | P87

18 [ Xcout P86

19 | RESET

20 | Xout

21 | Vss

22 | XIN

23 | Vcc

24 P8s | NMI

25 P84 | INT2

26 P83 | INTL CANIN

27 P82 | INTO CANout OUTC32

28 P81 TA4N/U OUTC30

29 P8o TA4ouT/U INPCO02/ISRxDO/BEQOIN

30 P77 TA3IN CANIN INPC01/OUTCO01/ISCLKO

31 P76 TA3ouT CANout INPCQ00/OUTCO00/ISTXDO/BEOoUT

32 P75 TA2IN/W INPC12/0UTC12/ISRXD1/BELIN

33 P74 TA20uT/W INPC11/OUTC11/ISCLK1

34 P73 TALNY CTS2/RTS2/SS2 OUTC10/ISTXD1/BELout

35 P72 TAlout/V | CLK2

36 P71 TB5INTAOIN | RXD2/SCL2/STXD2 | QUTC22/ISRXD2/IEIN

37 P70 TAOouUT TxD2/SDA2/SRxD2 | OUTC20/ISTXD2/IEouT

38 P67 TxD1/SDA1/SRxD1

39 | Vcc

40 P66 RxD1/SCL1/STxD1

41 | Vss

42 P65 CLK1

43 P64 CTS1/RTS1/551 OUTC21/ISCLK2

44 P63 TxDO/SDA0/SRxDO0O

45 P62 RxDO0/SCL0/STxD0

46 P61 CLKO

47 P60 CTSO/RTS0/SSO

48 P137 QuUTC27
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Description SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Table 1.1.5. 144-pin version pin description (2/3)

Pin

No | Control | Port |Interrupt|  Timer UART/CAN Intelligent I/O Analog Bus control
49 P136 OUTC21/ISCLK2

50 P13s OUTC22/ISRXD2/IEIN

51 P134 OUTC20/ISTXD2/IEouTt

52 P57 RDY

53 P56 ALE/RAS

54 P5s HOLD

55 P54 HLDA/ALE

56 P133 OuUTC23

57 | Vss

58 P132 OUTC2s

59 | Vcc

60 P131 OUTC2s

61 P130 OUTC24

62 P53 CLKouTt/BCLK/ALE
63 P52 RD/DW

64 P51 WRH/BHE/CASH
65 P50 WRL/WR/CASL
66 P127 OouTC37

67 P126 OUTC3s

68 P12s OUTC3s

69 P47 CS0/A23

70 P4e CS1/A22

71 P4s CS2/A21

72 P44 CS3/A20(MA12)
73 P43 A19(MA11)

74 | Vcc

75 P42 A18(MA10)

76 | Vss

77 P41 A17(MA9)

78 P40 A16(MAs)

79 P37 A15(MA7)(/D15)
80 P36 A14(MAs)(/D14)
81 P3s A13(MAs)(/D13)
82 P34 A12(MA4)(/D12)
83 P33 A11(MA3)(/D11)
84 P32 A10(MA2)(/D10)
85 P31 A9(MA1)(/D9)
86 P124 OUTC34

87 P123 OUTC33

88 P122 OUTC32

89 P121 OUTC31

90 P120 OUTC30

91 | Vcc

92 P30 As(MA0)(/Ds)
93 | Vss

94 P27 AN37 A7(/D7)

95 P26 AN3e As(/Ds)

96 P25 AN3s As(/Ds)
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Description SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Table 1.1.6. 144-pin version pin description (3/3)

,F\),'Q Control | Port  |Interrupt| Timer UART/CAN Intelligent I/O Analog Bus control
97 P24 AN24 A4(/D4)
98 P23 AN23 A3(/D3)
99 P22 AN22 A2(/D2)
100 P21 AN21 A1(/D1)
101 P20 AN20 Ao(/Do)
102 P17 | INT5 Dis
103 Pls | INT4 D14
104 Pis  |INT3 D13
105 P14 D12
106 P13 D11
107 P12 Di1o
108 P11 Do
109 Plo Ds
110 P07 ANO7 D7
111 POs ANOs Ds
112 POs ANOs Ds
113 P04 ANO4 D4
114 P114

115 P113 OUTC13

116 P112 INPC12/0OUTC12/ISRxD1/BE1IN

117 P111 INPC11/0OUTC11/ISCLK1

118 P11o OUTC10/ISTxD1/BElout

119 P03 ANO3 D3
120 P02 ANO2 D2
121 P01 ANO1 D1
122 POo ANOo Do
123 P157 INPCO7 AN157

124 P156 INPCOs AN156

125 P15s INPC05/OUTCOs AN15s

126 P154 INPC04/OUTCO04 AN154

127 P153 INPCO3 AN153

128 P152 INPCO02/ISRxDO/BEQIN AN152

129 P151 INPC01/0OUTCO01/ISCLKO AN151

130( Vss

131 P150 INPC00/OUTCQ0/ISTXDO/BEQouUT AN150

132| Vcc

133 P107 | Ki3 AN7

134 P10s | Kl2 AN

135 P10s | Kl ANs

136 P104 | Klo ANa

137 P103 AN3

138 P102 AN2

139 P101 AN1

140| AVss

141 P100 ANo

142 | VREF

143| AVcc

144 P97 RxD4/SCL4/STxD4 ADTRG
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Mitsubishi Microcomputers

M32C/83 group
SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

D10/ PleE

Do/ Pl14—»{77 |

D8/ P1o4—[78 |
D7/ ANO7 / PO7T<—»[ 79
D6 / ANO6 / PO6<«—»[ 80
D5 / ANO5 / POs<—[ 81
D4 / ANO4 / POs<—>[ 82
D3 /ANO03 / PO3 € 83
D2/ ANO2 / PO2«¢—>[ 84
D1/ANO1/ PO1<— 85
Do / ANOo / POo<—[ 86

[73] &> P15/ D13/INT3
[72] «—> P16/D14/INT4
EH P17/D15/INT5
[70]@— P20/A0 (/Do) /AN20
[69 ]« P21/A1(/D1) /AN21
[68 ] &> P22/A2 (/D2) /AN22
[67 |« P23/A3 (/D3) /AN23
[66 | &—> P24 /A4 (/D4) 1AN24
[65 | &> P25 /As (/Ds) /AN25
[64]«—> P26 /A (/Ds) /AN26
[63]«—> P27 /A7 (/D7) 1AN27
[62]«— vss

75 |4 P13/ D11
74 |4 P14/ D12

61 [« P30/A8 (MA0) (/Ds8)
59 [« P31/A9 (MAL) (/D9)
58 |4 P32/A10 (MA2) (/D10)
57 |4 P33/A11 (MA3) (/D11)
56 |4 P34/A12 (MA4) (/D12)

[60]«— vee

[55 | «— P35 /A13 (MAs) (/ D13)
[54 ]« P36/ A14 (MAG) (/ D14)
EQ—» P37/A15 (MA7) (/D15)
[52 ]« P40/ A1s (MAs)
[51] &> P41/ A17 (MAS)

~

O

J

[50 l&—> P42/ A18 (MAL0)

[29 |« P43 /A1 (MA11)

[48 |4—> P44/ CS3 / A20 (MAL2)
47 |« P45/ CS2 / A21

46 |4 P46/ CS1/A22

45 |«—»P47/CS0 /A28

44 |«—> P50 / WRL / WR / CASL
43 |« P51/ WRH / BHE / CASH
42 |¢—»P52/RD / DW

41 |« P53/ CLKOUT / BCLK / ALE
40 |« P54 / HLDA/ALE

KI3 / AN37 / P107 4> 87
Ki2 / AN36 / P1064—| 88

M32C/83 (100P6Q-A) 34— P55 / HOLD

38 |« P56 / ALE / RAS

KI1/AN35 / P105 <[ 89 37 |&—» P57/ RDY
KIo / AN34 / P1044—> 90 36 |«— P60/ CTSO / RTSO / SSO
AN33/ P1034—»[ 91 35 |« P61/ CLKO
AN32/ P1024—>02 34 |« P62/ RXDO / SCLO / STXDO
AN31/P1014—[ 93 33 |« P63/ TxDO / SDAO / SRXDO
AVss —[ 02 32 |« P64/ CTS1/RTS1/SS1/0UTC21 / ISCLK2
AN30/ P1004¢—>| 95 31 |« P65/ CLK1
VREF —p[ 06 30 |« P66/ RxD1 / SCL1/ STxD1
AVce —»[ 97 29 |« P67/ TxD1/ SDAL / SRxD1

/1STxD2 / IEOUT
28 |« P70/ TAOOUT / TXxD2 / SDA2 / SRxD2 / OUTC20

27 |«—>P71/ TAOIN / TBSIN / RxD2 / SCL2/ STXD2 /| OUTC22
26 |«—> P72/ TALOUT / V | CLK2 /ISRXD2/ IEIN

STxD4 / SCL4 / RxD4 / ADTRG / P97 4| 98
SRxD4 / SDA4 / TxD4 / ANEX1 / P96 «—| 99
CLK4 / ANEXO / P95<¢—(100|

\

e
O
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CANouUT / BEOOUT / ISTXDO / OUTCO0 / INPCO0 / TA3OUT / P76 <= | 22

BE10oUT/ISTxD1/OUTC10/SS2/RTS2/CTS2/V /TALIN/ P73 4

Note: P70 and P71 are N-channel open drain output.

Figure 1.1.5. 100-pin version pin configuration (top view)
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Description

Table 1.1.7. 100-pin version pin description (1/2)

Mitsubishi Microcomputers

M32C/83 group
SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Pa_ckage

Pin No Control | Port |Interrupt Timer UART/CAN Intelligent 1/0 Analog | Bus control
FP | GP

1|99 P96 TXD4/SDA4/SRXD4 ANEX1

2 |100 P95 TB4IN CLK4 ANEX0

3| 1 P94 TB3IN CTS4/RTS4/SS4 DA1

4| 2 P93 TB2IN CTS3/RTS3/SS3 DAQ

5 3 P92 TB1IN TxD3/SDA3/SRxD3 | OUTC20/IEouT

6 4 P91 TBOIN RxD3/SCL3/STxD3 | IEIN

7] 5 P90 CLK3

8 | 6|BYTE

9 7 | CNVss

10 8 | Xcin/Veont | P87

11 9 | Xcout P86

12 | 10 |RESET

13 11 | Xout

14 12 [ Vss

15 13 | XiN

16 14 | Vcc

17 | 15 P8 | NMI

18 | 16 P84 |INT2

19 | 17 P83 | INT1 CANIN

20 18 P82 INTO TA4IN/U CANout OUTC32

21 | 19 P81 TA40uUT/U OUTC30

22 | 20 P8o TA3IN INPC02/ISRXDO/BEQOIN

23 | 21 P77 TA3ouTt CANIN INPC01/OUTCO01/ISCLKO

24 | 22 P76 TA2IN/W CANouTt INPC00/OUTC00/ISTXxDO/BEOoUT

25 | 23 P75 TA20UT/W INPC12/OUTC12/ISRXD1/BELIN

26 | 24 P74 TALINNV INPC11/OUTC11/ISCLK1

27 | 25 P73 TAloutV | CTS2/RTS2/SS2 OUTC10/ISTXD1/BE1ouT

28 | 26 P72 TB5IN/TAON | CLK2

29 | 27 P71 TAOouUT RxD2/SCL2/STxD2 | OUTC22/ISRXD2/IEIN

30 | 28 P70 TxD2/SDA2/SRxD2 | OUTC20/ISTXD2/IEouT

31 | 29 P67 TxD1/SDA1/SRxD1

32 | 30 P66 RxD1/SCL1/STxD1

33 | 31 P65 CLK1

34 | 32 P64 CTS1/RTS1/SS1 OUTC21/ISCLK2

35 | 33 P63 TxDO/SDAO/SRXDO

36 | 34 P62 RxD0/SCLO/STxDO

37 | 35 P61 CLKO

38 | 36 P60 CTSO/RTS0/SS0

39 | 37 P57 RDY

40 | 38 P56 ALE/RAS
41 | 39 P55 HOLD
42 | 40 P54 HLDA/ALE
43 | 41 P53 CLKouT/BCLK/ALE
44 | 42 P52 RD/DW
45 | 43 P51 WRH/BHE/CASH
46 | 44 P50 WRL/WR/CASL
47 | 45 P47 CS0/A23
48 | 46 P4s CS1/A22
49 | 47 P4s CS2/A21
50 | 48 P44 CS3/A20(MA12)

12
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Description SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Table 1.1.8. 100-pin version pin description (2/2)

Package

PNNO | ~ntrol | Port  |Interrupt| Timer UART/CAN Intelligent /O Analog Bus control
FP|GP

51| 49 P43 A19(MA11)

52| 50 P42 A1g(MA10)

53| 51 P41 A17(MA9)

54| 52 P4o A16(MA8)

55| 53 P37 A15(MA7)(/D15)
56 | 54 P36 A14(MAs)(/D14)
57| 55 P3s A13(MAs5)(/D13)
58 | 56 P34 A12(MA4)(/D12)
59| 57 P33 A11(MA3)(/D11)
60| 58 P32 A10(MA2)(/D10)
61| 59 P31 Ao(MA1)(/D9)
62| 60| Vcc

63| 61 P3o As(MA0)(/Ds)
64| 62 Vss

65| 63 P27 AN27 A7(/D7)

66 | 64 P26 AN26 As(/De)

67| 65 P25 AN25 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| 71 P17 |INTS Dis

74| 72 Pls |INT4 D14

75| 73 Pls  |INT3 D13

76| 74 Pl4 D12

771 75 P13 D11

78| 76 P12 D1o

79| 77 P11 D9

80| 78 Plo Ds

81| 79 P07 ANO7 D7

82| 80 POs ANOs Ds

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 P0o ANOo Do

89 | 87 P107 | Kis AN7

90| 88 P10s | Kz ANe

91| 89 P10s | K1 ANs

92| 90 P104 | Ko 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

* MITSUBISHI
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Description

Table 1.1.9. Pin description (1/4)

=L Rev.B2 for proof reading

Port| Function Pin name I/O type Description
Power supply Vcc | 4.2t0 5.5V or 3.0V to 3.6V.
input Vss | oVv.
CPU mode switch CNVss | Connect it to Vss : Single-chip or memory expansion mode
Connect it to Vcc : Microprocessor mode
External data BYTE | Selects the width of the data bus for external memory.
bus width Connect it to Vss : A 16-bit width
select input Connect it to Vcc : An 8-bit width
Reset input RESET | A “L” on this input resets the microcomputer.
Clock input XIN | These pins are provided for the main clock generating circuit.
Connect a ceramic resonator or crystal between the XiN and
Clock output Xout o the XouT pins. To use an externally derived clock, input it to
the XIN pin and leave the XouT pin open.
Analog_power AVcc | Connect this pin to Vcc.
supply input AVss I Connect this pin to Vss.
Reference VREF I This pin is a reference voltage input for the A-D converter.
voltage input
PO | I/O port POo to PO7 I/O | An 8-bit CMOS 1/O port.
It has an input/output port direction register that allows the
user to set each pin for input or output individually.
The user can specify in units of four bits via software whether
or not they are tied to a pull-up resistor.
Data bus Do to D7 I/O | When set as a separate bus, these pins input and output 8
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, low-order data bits.
Analog input port ANOo to ANO7 | P0o to PO7 are analog input ports for the A-D converter.
P1 | I/O port Ploto P17 I/O | This is an 8-bit I/O port equivalent to PO.
External interrupt input | INT3 to INT5 | P15 to P17 function as external interrupt pins.
port
Data bus Ds to D15 I/O | When set as a separate bus, these pins input and output 8
high-order data bits.
P2 | I/O port P20 to P27 I/O | This is an 8-bit I/O port equivalent to PO.
Address bus Ao to A7 O These pins output 8 low-order address bits.
Address bus/data bus | Ao/Do to I/O | If amultiplexed bus is set, these pins input and output data and
A7/D7 output 8 low-order address bits separated in time by
multiplexing.
Analog input port AN20 to AN27 I P20 to P27 are analog input ports for the A-D converter.
P3 | I/O port P30 to P37 I/O | This is an 8-bit I/O port equivalent to PO.
Address bus As to A15 O These pins output 8 middle-order address bits.
Address bus/data bus | As/Ds to I/0 | If the external bus is set as a 16-bit wide multiplexed bus,
A15/D15 these pins output 8 middle-order address bits, and input and
output 8 middle-order data separated in time by multiplexing.
Address bus - MAOQ to MA7 0 If accessing to DRAM area, these pins output row address
and column address separated in time by multiplexing.
P4 | 1/O port P40 to P47 I/O | This is an 8-hit I/O port equivalent to PO.
| Addressbus | AlstoAzz | O | These pins output 8 high-order address bits.
A23 Highest address bit (A23) outputs inversely.
Chip select 'CSoto CS3 O | P4o to P47 are chip select output pins to specify access area
Address bus MAS8 to MA12 e] If accessing to DRAM area, these pins output row address and
column address separated in time by multiplexing.
14 z MITSUBISHI
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Description SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Table 1.1.10. Pin description (2/4)

Port Function Pin name 1/0 type Description
PS|Voport || PSotoPS7 | WO _|Thisisan8bitlfO portequivalenttoP0.
Clock output CLKouTt 1/0 P53 in this port outputs a divide-by-8 or divide-by-32 clock of

XIN or a clock of the same frequency as XCIN.

Bus control WRL / WR, O | Output WRL, WRH and RD, or WR, BHE and RD bus control
WRH / BHE, O |signals. _
RD ) B WRL, WRH, and RD selected

In 16-bit data bus, data is written to even addresses when the
WRL signal is “L". o
Data is written to odd addresses when the WRH signal is “L”".
Data is read when RD is “L".
B WR, BHE, and RD selected
Data is written when WR is “L".
Data is read when RD is “L". .
Odd addresses are accessed when BHE is “L”. Even
addresses are accessed when BHE is “H”.
Use WR, BHE, and RD when all external memory is an 8-bit

data bus.
Output operation clock for CPU.
While the input level at the HOLD pin is “L”, the microcomputer
is placed in the hold state.

o) While in the hold state, HLDA outputs a “L” level.
ALE, 0 ALE is used to latch the address.

| While the input level of the RDY pin is “L”, the microcomputer
is in the ready state.

Bus control for DRAM o When DW signal is “L”, write to DRAM.

CASL o Timing signal when latching to line address of even address.
o
o

W
(@)
Q
e

-0

CASH, Timing signal when latching to line address of odd address.
RAS Timing signal when latching to row address.
pP6 | 1/O port P60 to P67 I/O | This is an 8-bit I/O port equivalent to PO.
UARTpot | CTS/RTS/SS | 1O | P6otoP6sarel/O ports for UARTO.
CLK P64 to P67 are 1/O ports for UARTL.
RxD/SCL/STxD
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TXDISDAISRXD| |
Intelligent 1/O port OUTC/ISCLK I/O | ISCLK is a clock I/0 port for intelligent I/O communication.
OUTC is an output port for waveform generation function.
P7 | I/0 port P70to P77 I/O | This is an 8-bit /O port equivalent to PO.
However, P70 and P71 are N-channel open drain outputs.
Timer A port TAoUT o P70 to P77 are 1/O ports for timers AO-A3.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TAN
Timer B port TBIN I P71 is an input port for timer B5.
Three phase motor v,V o P72 and P73 are V phase outputs.
control output port W, W P74 and P75 are W phase outputs.
UART port CTS/IRTS/SS /0 | p70to P73 are I/O ports for UART2.
CLK
RxD/SCL/STxD
,,,,,,,,,,,,,,,,,,,,,,,,,,,,, TXDISDA'SRXD| |
Intelligent 1/O port INPC/OUTC I/0 | INPC is an input port for time measurement function.
ISCLK/ISTXD/ OUTC is an output port for waveform generation function.
ISRxD ISCLK is a clock 1/O port for intelligent /O communication.
IEOUT/IEIN ISTxD/IEoUT/BEOUT is transmit data output port for intelligent
BEOUT/BEIN I/O communication.

ISRXD/IEIN/BEIN is receive data input port for intelligent /O
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, communication.

CANouTt CAN (0] P76 and P77 are I/0 ports for CAN communication function.
CANIN I

z MITSUBISHI
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Description

Table 1.1.11. Pin description (3/4)

=L Rev.B2 for proof reading

Port | Function Pin name I/O type Description
P8 |WOport | P80-P84 P8 P87| /0 |Thisisa7-bitl/OportequivalenttoP0.
Sub clock input XCIN I P86 and P87 function as I/O ports for the sub clock
b clock generating circuit by software. Connect a crystal between
| Sub clockoutput | Xeur L L the Xciv and the Xcoutpins. |
Low-pass filter connect| VcouTt When using PLL frequency synthesizer, connect P87 to a
pin for PLL frequency low-pass filter. To stabilize PLL frequency, connect P86 to
 synthesizer | | | ves. ]
Timer A port TA40uUT O] P80 to P81 are I/O ports for timer A4.
TA4IN |
Three phase motor u,u (0] P80 and P81 are U phase output ports.
control output port
External interrupt input | INTo to INT2 | P82 to P84 are external interrupt input ports.
port
Intelligent 1/O port INPC/ISRXD/BEIN | INPC is an input port for time measurement function.
ISRXD/BEIN is receive data input port for intelligent /O
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, communication. ]
Input port P85/NMI I Input port and input ports for NMI interrupt.
P9 | I/O port P9o to P97 I/O | This is an 8-bit I/0O port equivalent to PO.
TimerBport | TBONtoTB4N | | | P9oto P94 are input port for timer B4, |
UARTport | CTSIRTSISS | VO | P9 toP93are /O ports for UART3. |
CLK I/O | P94 to P97 are I/O ports for UARTA4.
RXD/SCL/STXD /o
_____________________________ TXDISDAISRxD | YO |
D-A output port DAO, DA1 0] P93 and P94 are D-A output ports.
A-D related port ANEX1, ANEX2 | P95 to P96 are expanded input port for A-D converter.
______________________________ ADTRG | | | PorisADtiggerinputport. |
Intelligent 1/O port OUTC/IEouT I/O | OUTC is an output port for waveform generation function.
IEouT is transmit data output port for intelligent I/O
communication.
IEIN | IEIN is receive data input port for intelligent I/O
communication.
The protect register prevents a false write to P9 direction register and function select register A3.
P10 | I/O port P100 to P107 /0 | This is an 8-bit I/O port equivalent to PO.
| Keyinputinterruptport| KiotoKls | || P104to P107 are key input interrupt ports. |
Analog input port | ANo to AN7 | P100 to P107 are analog input ports for A-D convertor.
16 z MITSUBISHI
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Mitsubishi Microcomputers

M32C/83 group

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Table 1.1.12. Pin description (4/4)

Port | Function Pin name 1/0 type Description
PLl|W/Oport | PllotoPll4 | WO | ThisisanSbitl/OportequivalenttoP0.
(Note) Intelligent I/O port INPC/OUTC 110 INPC is an input port for time measurement function.
ISCLK I/0 | OUTC is an output port for waveform generation function.
ISTXD/ISRXxD ISCLK is a clock I/O port for intelligent I/O communication.
BEOUT/BEIN /O | |STxD/BEOUT is transmit data output port for intelligent I/O
communication.
ISRXD/BEIN is receive data input port for intelligent 1/0
communication.
P12 /Oport | Pl2otoP127 | WO | Thisisan8bitl/OportequivalenttoP0.
(Note) Intelligent I/O port | OUTC @) OUTC is an output port for waveform generation function.
P13 lOport | P130toP137 | WO | Thisisan8bitl/OportequivalenttoP0.
(Note) Intelligent I/O port | OUTC I/O | OUTC is an output port for waveform generation function.
ISCLK/ISTxD/ I/0 | ISCLK is a clock I/0 port for intelligent /O communication.
ISRXD I/O | |STXD/IEOUT is transmit data output port for intelligent I/O
IEOUT/IEIN /O | communication.
ISRXD/IEIN is receive data input port for intelligent 1/O
communication.
P14 1/Oport | PldotoPl4s | WO | Thisisa7-bitlioportequivalenttoPo.
(No®) | ntelligent /O port | INPC/OUTC I/0 | INPC is an input port for time measurement function.
OUTC is an output port for waveform generation function.
P15 /Oport | P150toP157 | WO | Thisisan8bitl/OportequivalenttoP0.
(Note) Intelligent I/O port | INPC/OUTC I/O | INPC is an input port for time measurement function.
ISCLK/ISTxD/ I/O | OUTC is an output port for waveform generation function.
ISRxD ISCLK is a clock I/O port for intelligent I/O communication.
BEOUT/BEIN I/O | ISTxD/BEoUT is transmit data output port for intelligent I/O
communication.
ISRXD/BEIN is receive data input port for intelligent I/O
communication.
Analog input port AN150 to AN157 | P150 to P157 are analog input ports for A-D convertor.

Note :Port P11 to P15 exist in 144-pin version.

~
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Description SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Block Diagram
The M32C/83 group includes the following devices in a single-chip. ROM and RAM for code instructions
and data, storage, CPU for executing operation and peripheral functions such as timer, serial /0, D-A
converter, DMAC, CRC operation circuit, A-D converter, DRAM controller, intelligent 1/0O and 1/O ports.
Figure 1.1.6 is a block diagram of the M32C/83 group (144-pin version).

“8 ‘\8 “8 ‘\8 ‘\8 “8 ‘\8 “8
y [ y
| Port PO || Port P1 || Port P2 || Port P3 || Port P4 || Port P5 || Port P6 || Port P7 |
1/0O ports

Internal peripheral functions

Timer (16 bits) A-D converter
(10-bit X 2 circuits) System clock generator
Output (5) Input (6) XIN - XouTt
Timer AO Timer BO XCIN - XcouT
Timer Al Timer B1 UART/Clock synchronous Ring oscillator
Timer A2 Timer B2 SI/O (8-bit X 5 channels)

Timer A3 Timer B3
Timer A4 Timer B4

Timer BS X-Y converter Memory (Note)
(16-bit X 16-bit)
Three-phase control ROM
circuit CRC arithmetic circuit
_ _ (ccItm) RAM
Watchdog timer (15 bits)
Intelligent I/O M32C/80 series CPU core
Group 0 ——T——
Group 1 L[ roH | ROL [ Fec DMA
Group 2 U R1H | RIL INTB controller
Group 3 i R2 ISP DMA II
D-A converter I = R3 Sk controller
(8-bit X 2 circuit) [ A0 pC DRAM
[ Al SVF controller
CAN communication FB SvP
function [ SB VCT Multiplier

| Port P15 ” Port P14 ” Port P13 ” Port P12 ” Port P11 ” Port P10 ” Port P9 ” p85|| Port P8 |
]

v8 v’ v8 y8 vs vs v8 v’

Figure 1.1.6. Block diagram of the M32C/83 group (144-pin version)
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Description

Memory

Figure 1.2.1 is a memory map of the M32C/83 group. The address space extends 16 Mbytes from address
00000016 to FFFFFF16. From FFFFFF16 down is ROM. For example, in the M30835FJGP, there are 512K
bytes of internal ROM from F8000016 to FFFFFF16. The vector table for fixed interrupts such as the reset
and NMI are mapped to FFFFDC16 to FFFFFF16. The starting address of the interrupt routine is stored
here. The address of the vector table for timer interrupts, etc., can be set as desired using the internal
register (INTB). See the section on interrupts for details.

From 00040016 up is RAM. For example, in the M30835FJGP, 31 Kbytes of internal RAM are mapped to
the space from 00040016 to 007FFF16. In addition to storing data, the RAM also stores the stack used when
calling subroutines and when interrupts are generated.

The SFR area is mapped from 00000016 to 0003FF16. This area accommodates the control registers for
peripheral devices such as 1/O ports, A-D converter, serial I/O, and timers, etc. Any part of the SFR area
that is not occupied is reserved and cannot be used for any other purpose.

The special page vector table is mapped from FFFEQO16 to FFFFDB16. If the starting addresses of subrou-
tines or the destination addresses of jumps are stored here, subroutine call instructions and jump instruc-
tions can be used as 2-byte instructions, reducing the number of program steps.

In memory expansion mode and microprocessor mode, a part of the spaces are reserved and cannot be
used.

00000016 SER area
00040016
Internal RAM EFFEO0016
area ,
1
XXXXXX16 ]
Internal reserved ,' )
area (Note 1) 1 Special page
1
00800016 ) vector table
1
1
External area !
1
! FFFFDCISE (indefined nsiricion
F0000016 K E Overflow E
Internal reserved K E  BRKinstruction 3
area (Note 2) / E  Address match 3
1 E 3
) E 3
YYYYYY16 ! E  Watchdog timer 3
Internal ROM |/ g — E
Address | Address area E =
Type No. XXXXX16 | YYYYY1s FFFFFFe | | _____. FFFFFF16 E Reset E
M30835F/MJ
007FFF16 | F8000016 Note 1: During memory expansion and microprocessor modes, can not be used.
M30833F/MJ v
Note 2: In memory expansion mode, can not be used.

Figure 1.2.1. Memory map
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Central Processing Unit (CPU)
The CPU has a total of 28 registers shown in Figure 1.3.1. Eight of these registers (RO, R1, R2, R3, A0, Al,
SB and FB) come in two sets; therefore, these have two register banks.

General register b15 b0
FLG Flag register
b31 greg
; R2 ROH | ROL ||
: R3 I
P RiH RIL 1 Data register (Note)
R2
b23 R3
A0 1
1 Address register (Note)
Al
SB I Static base register (Note)
FB 1 Frame base register (Note)
USP User stack pointer
ISP Interrupt stack pointer
INTB Interrupt table register
PC Program counter

High-speed interrupt register

b15 b0
b23 SVF Flag save register
SVP PC save register
VCT Vector register
DMAC related register b7 bo
DMDO
DMA mode register
b15 DMD1
DCTO
DMA transfer count register
DCT1
DRCO 1
DMA transfer count reload register
b23 DRC1 J/
DMAO
DMA memory address register
DMA1
DSAO 1
DMA SFR address register
DSA1L j
DRAO
DMA memory address reload register
DRA1

Note: These registers have two register banks.

Figure 1.3.1. Central processing unit register
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(1) Data registers (RO, ROH, ROL, R1, R1H, R1L, R2, R3, R2R0 and R3R1)
Data registers (RO, R1, R2, and R3) are configured with 16 bits, and are used primarily for transfer and
arithmetic/logic operations.
Registers RO and R1 each can be used as separate 8-bit data registers, high-order bits as (ROH/R1H),
and low-order bits as (ROL/R1L). Registers R2 and RO, as well as R3 and R1 can function as 32-bit data
registers (R2R0/R3R1).

(2) Address registers (A0 and Al)
Address registers (A0 and Al) are configured with 24 bits, and have functions equivalent to those of data
registers. These registers can also function as address register, indirect addressing and address register
relative addressing.

(3) Static base register (SB)
Static base register (SB) is configured with 24 bits, and is used for SB relative addressing.

(4) Frame base register (FB)
Frame base register (FB) is configured with 24 bits, and is used for FB relative addressing.

(5) Program counter (PC)
Program counter (PC) is configured with 24 bits, indicating the address of an instruction to be executed.

(6) Interrupt table register (INTB)
Interrupt table register (INTB) is configured with 24 bits, indicating the start address of an interrupt vector
table.

(7) User stack pointer (USP), interrupt stack pointer (ISP)
Stack pointer comes in two types: user stack pointer (USP) and interrupt stack pointer (ISP), each config-
ured with 24 bits.
The desired type of stack pointer (USP or ISP) can be selected by a stack pointer select flag (U flag). This
flag is located at bit 7 in the flag register (FLG).
To execute efficienly set USP and ISP to an even number.

(8) Save flag register (SVF)
This register consists of 16 bits and is used to save the flag register when a high-speed interrupt is
generated.

(9) Save PC register (SVP)

This register consists of 24 bits and is used to save the program counter when a high-speed interrupt is
generated.
This register consist of 24 bits and is used to indicate a jump address when a high-speed interrupt is
generated.

* MITSUBISHI
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(10) Vector register (VCT)
This register consists of 24 bits and is used to indicate the jump address when a high-speed interrupt is
generated.

(11) DMA mode registers (DMD0/DMD1)
These registers consist of 8 bits and are used to set the transfer mode, etc. for DMA.

(12) DMA transfer count registers (DCTO/DCT1)
These registers consist of 16 bits and are used to set the number of DMA transfers performed.

(13) DMA transfer count reload registers (DRCO/DRC1)
These registers consist of 16 bits and are used to reload the DMA transfer count registers.

(14) DMA memory address registers (DMAO/DMA1)
These registers consist of 24 bits and are used to set a memory address at the source or destination of
DMA transfer.

(15) DMA SFR address registers (DSAOQ/DSA1)
These registers consist of 24 bits and are used to set a fixed address at the source or destination of DMA
transfer.

(16) DMA memory address reload registers (DRAO/DRA1)
These registers consist of 24 bits and are used to reload the DMA memory address registers.

(17) Flag register (FLG)
Flag register (FLG) is configured with 11 bits, each bit is used as a flag. Figure 1.3.2 shows the flag
register (FLG). The following explains the function of each flag:

« Bit 0: Carry flag (C)
This flag retains a carry, borrow, or shift-out bit that has occurred in the arithmetic/logic unit.

* Bit 1: Debug flag (D)
This flag enables a single-step interrupt.
When this flag is “1”, a single-step interrupt is generated after instruction execution. This flag is
cleared to “0” when the interrupt is acknowledged.

* Bit 2: Zero flag (2)
This flag is set to “1” when an arithmetic operation resulted in O; otherwise, cleared to “0”.

« Bit 3: Sign flag (S)
This flag is set to “1” when an arithmetic operation resulted in a negative value; otherwise, cleared to
HOH.

22 ‘ MITSUBISHI
AN ELECTRIC



0<\oj>j\09«°°“‘Rev.BZ for proof reading

Processor Mode

Mitsubishi Microcomputers

M32C/83 group

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

* Bit 4: Register bank select

flag (B)

This flag chooses a register bank. Register bank 0 is selected when this flag is “0” ; register bank 1 is

selected when this flag is “1’

« Bit 5: Overflow flag (O)

This flag is set to “1” when an arithmetic operation resulted in overflow; otherwise, cleared to “0".

* Bit 6: Interrupt enable flag
This flag enables a maskabl

V)

e interrupt.

An interrupt is disabled when this flag is “0”, and is enabled when this flag is “1”. This flag is cleared to
“0” when the interrupt is acknowledged.

« Bit 7: Stack pointer select flag (U)
Interrupt stack pointer (ISP) is selected when this flag is “0” ; user stack pointer (USP) is selected

when this flag is “1".

This flag is cleared to “0” when a hardware interrupt is acknowledged or an INT instruction of software
interrupt Numbers. 0 to 31 is executed.

* Bits 8to 11: Reserved area

* Bits 12 to 14: Processor interrupt priority level (IPL)
Processor interrupt priority level (IPL) is configured with three bits, for specification of up to eight
processor interrupt priority levels from level 0 to level 7.
If a requested interrupt has priority greater than the processor interrupt priority level (IPL), the interrupt

is enabled.

* Bit 15: Reserved area

b15

b0

LI Py T

, [u]1fofe|s]z[p]c]

Flag register (FLG)

Carry flag

Debug flag

Zero flag

Sign flag

Register bank select flag
Overflow flag

Interrupt enable flag

Stack pointer select flag
Reserved area

Processor interrupt priority level

Reserved area

Figure 1.3.2. Flag register (FLG)
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Reset

There are two kinds of resets; hardware and software. In both cases, operation is the same after the reset.
(See “Software Reset” for details of software resets.) This section explains hardware resets.

When the supply voltage is in the range where operation is guaranteed, a reset is enabled by holding the
reset pin Low (0.2Vcc max.) for at least 20 cycles. When the reset pin level is then returned to High while
main clock is stable, the reset status is cancelled and program execution resumes from the address in the
reset vector table.

Since the value of RAM is indeterminate when power is applied, the initial values must be set. Also, if a
reset signal is input during write to RAM, the access to the RAM will be interrupted. Consequently, the value
of the RAM being written may change to an unintended value due to the interruption.

Figure 1.4.1 shows the example reset circuit. Figure 1.4.2 shows the reset sequence.

Table 1.4.1 shows the status of other pins while the RESET pin level is Low. Figures 1.4.3 and 1.4.4 show
the internal status of the microcomputer immediately after the reset is cancelled.

5V
4.2V
vce
ov
RESET Vvce 5V
—A\M— S—
~ RESET
1T Ll
ue ov
Example when Vcc = 5V.

Figure 1.4.1. Example reset circuit

24 z MITSUBISHI
ELECTRIC



et & i Mitsubishi Microcomputers
g;i@o@“ Rev.B2 for proof reading s o

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER
Reset

<> More than 20 cycles are needed

Microprocessor
mode BYTE = “H"

RESET | BCLK 24cycles

_—»
S JUL UL
Content of reset vector
Address {_FrrFCic | FFFFDi | FFFFEl
RO jEE—— e

WR

Ccso % L f

Microprocessor | ! | | | : !

mode IFB)YTE EL R Content of resgt vector
H— j Y

Address : { FFFFCis | FFFFEls )

RO ] [ |

WR

cso0 | f

Single chip
mode

Address ix— XiX -----------------------------------------------------------------------------------------

FFFFE16

FFFFCle Cénteht of reset vector

Figure 1.4.2. Reset sequence
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Table 1.4.1. Pin status when RESET pin level is “L”

Mitsubishi Microcomputers

M32C/83 group
SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Status
Pin name CNVss = Vcc
CNVss =Vss
BYTE = Vss BYTE = Vcc
PO Input port (floating) Data input (floating)
P1 Input port (floating) Data input (floating) Input port (floating)
P2, P3, P4 Input port (floating) Address output (undefined)
P50 Input port (floating) WR output (“H” level output)
P51 Input port (floating) BHE output (undefined)
P52 Input port (floating) RD output (“H” level output)
P53 Input port (floating) BCLK output
P54 Input port (floating) @oytput (The output value depends on the input to the
HOLD pin)

P55 Input port (floating) HOLD input (floating)
P56 Input port (floating) RAS output
P57 Input port (floating) RDY input (floating)
P6 to P15 (Note) Input port (floating) Input port (floating)

Note :Port P11 to P15 exists in 144-pin version.
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1)
(@)
(©)
4)
()
(6)
@)
®)
(9)
(10)
(11
(12)

(13)

(14)

(15)

(16)

(¢))

(18)

(19)
(20)
(1)
(22)
(23)
(24)

(25)

Processor mode register 0

(Note 1) (000416)
(000516)
(000616)
(000716)
(000816)
(000916)
(000A16)
External data bus width control register (Note 2) (000B16)
(000C16)
(000D1s)
(000E16)
(000F16)
(001016)
(001116)
(001216)
(001416)
(001516)
(001616)
(001716)
(001816)
(001916)
(001A16)
(001Bz16)
(001C16)
(001D16)
(001Ez6)
(001F16)
(004016)
(004116)
(005716)
(006816)
(006916)
(006A16)

Processor mode register 1

System clock control register 0

System clock control register 1

Wait control register

Address match interrupt control register

Protect register

Main clock divided register
Oscillation stop detect register
Watchdog timer start register
Watchdog timer control register

Address match interrupt register 0

Address match interrupt register 1

VDC control register for PLL

Address match interrupt register 2

VDD control register 1

Address match interrupt register 3

VDD control register 1

DRAM control register

DRAM refresh interval set register
Flash memory control register 0
DMAO interrupt control register
Timer B5 interrupt control register

DMAZ2 interrupt control register

x : Nothing is mapped to this bit
? : Undefined

(26)
@7)
(28)
(29)
(30)
@31)
32)
33)
(34)
@35)
(36)
@7)
(38)
(39)
(40)
(1)
(42)
(3)
(a4)
(45)
(46)
@7)
(48)
(49)
(50)
(51)
(52)
(53)
(54)
(55)
(56)
(57)

(58)

UART?2 receive /ACK interrupt control register (006B16)
Timer A0 interrupt control register (006C16)
UARTS3 receive/ACK interrupt control register (006D16)
Timer A2 interrupt control register (006E16)
UART4 receive/ACK interrupt control register  (006F16)
Timer A4 interrupt control register (007016)
(L:JCJAlirTS/LrJ;?STtse bus olision detecon Pt (071,
UARTO receive/ACK interrupt control register  (007216) [X[X|X{X{?[0[0[0]

A-DO interrupt control register

(007316)
(007416)
(007515)
(007616)

UART1 receive/ACK interrupt control register
Intelligent 1/O interrupt control register 0

Timer B1 interrupt control register

Intelligent I/O interrupt control register 2 (007716)
Timer B3 interrupt control register (007816)
Intelligent I/O interrupt control register 4 (007916)
INT5 interrupt control register (007A16)
Intelligent I/O interrupt control register 6 (007B16)
INT3 interrupt control register (007C16)
Intelligent I/O interrupt control register 8 (007D16)
INTL interrupt control register (007E1s)

Intelligent I/O interrupt control register 10/
CAN interrupt 1 control register

(007F15)
(008116)
(008616)
(008816)
UART?2 transmit /NACK interrupt control register (008916)
(008Aw0)
UARTS3 transmit /NACK interrupt control register (008B16)
(008C16)

Intelligent I/O interrupt control register 11/
CAN interrupt 2 control register

A-D1 interrupt control register

DMAL interrupt control register

DMAZ3 interrupt control register

Timer Al interrupt control register

UART4 transmit /NACK interrupt control register (008D16) [XX[X[X[?]0[0[0]
Timer A3 interrupt control register (008Ez16) FERRN
UART2 bus collision detection interrupt (008F15) Emmm

control register

UARTO transmit /NACK interrupt control register (009016) IX[2[o[o[0]
UART1/UART4 bus collision detection (009115) Emmm

interrupt control register

The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.
Note 1: When the Vcc level is applied to the CNVss pin, it is 0316 at a reset.
Note 2: When the BYTE pin is "L", bit 3 is "1". When the BYTE pin is "H", bit 3 is "0".

Figure 1.4.3. Device's internal status after areset is cleared (1/10)
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Reset

(59) UART1 transmit/NACK interrupt control register (009216) (92) Interrupt enable register 7 (00B716)
(60) Key input interrupt control register (009316) (93) Interrupt enable register 8 (00B816)
(61) Timer BO interrupt control register (009416) (94)  Interrupt enable register 9 (00B916)
(62) Intelligent I/O interrupt control register 1~ (009516) (95) Interrupt enable register 10 (00BA16)
(63) Timer B2 interrupt control register (009616) (96)  Interrupt enable register 11 (00BBzs) [o]x]X{o[ojolo[o]

(64) Intelligent I/0 interrupt control register 3 (009716) X[XIX|X[2[0fo[o]  (97) Group O time measurement/waveform (00C016)

generate register 0

(65) Timer B4 interrupt control register (009816) XIXIX[X[0[0[0] (00C116)
(66) Intelligent I/O interrupt control register 5 (009916) XIXX|{[?[0]oj0] ~ (98) Group O time measurement/waveform (00C216)

generate register 1

(67) INT4 interrupt control register (009A1s) [X[x[0[o]2[o[o]0] (00C316)
(68) Intelligent I/O interrupt control register 7 (009B16) [XXXX[?[0Jofo]  (99)  Group 0 time measurement/waveform (00C415)

generate register 2

(69) INT2 interrupt control register (009Czs) [XX]0]o]?]o[o]o] (00C516)
70) Intelligent I/O interrupt control register 9/ (009D16) KXXZ[0[ol0] ~ (209) Group O time measurement/waveform (00C615)

CAN interrupt O control register generate register 3

(71) INTO interrupt control register (009E16) [X[X[0[o[?]0]o[o] (00C716)
(72) Exit priority register (009F16) X[X[o[X[o[o[o]0]  (201) Group O time measurement/waveform (00C816)
generate register 4
(73) Interrupt request register 0 (00A016) K[x]oo[X[0fo[X] (00C916)
(74) Interrupt request register 1 (00A116) X[X[0[o]X]0Jo]X] ~ (102) Group O time measurement/waveform (00CA16)
generate register 5
(75) Interrupt request register 2 (00A216) KX]0[o[X]0[X[X (00CB16)
(76) Interrupt request register 3 (00A316) XX ddoldolx] ~ (103) Group O time measurement/waveform (00CCzs)
generate register 6
(77) Interrupt request register 4 (00A4156) [olo[X]o[o]d 0] (0ocDe)[ 2716 |
(78) Interrupt request register 5 (00A516) KIXIX[O[0[0[0]X]  (104) Group 0 time measurement/waveform (O0CEz1s)
generate register 7
(79) Interrupt request register 6 (00A616) XIX[X0[o[0[o[X] (OOCF16)
(80) Interrupt request register 7 (00A716) [o]xX{0[o[do]x]  (205) Group 0 waveform generate control register 0 (00D016) [0[X]0[o}X]o[o[o]
(81) Interrupt request register 8 (00A816) poX[oloolo)k]  (106) Group O waveform generate control register 1 (00D116) [o[X]o[o[x]o[o[o]
(82) Interrupt request register 9 (00A916) [OIX]X[0[0[do]x] ~ (107) Group O waveform generate control register 4 (00D416) [o[X[o[o[X[o[o[0]
(83) Interrupt request register 10 (00AA16) [oXO[0[0fofX]  (108) Group O waveform generate control register 5 (00D516) [0[x]o[o]x[o[o]o]
(84) Interrupt request register 11 (00AB16) PX[X[0J0J0o]X]  (109) Group O ime measurement control register 0~ (00D816)
(85) Interrupt enable register 0 (00B016) XX00]00j]  (110) Group O time measurement control register 1 (00D916)
(86) Interrupt enable register 1 (00B116) XIX[0J0[{0ojo]  (111) Group 0 time measurement control register 2 (00DA6)
(87) Interrupt enable register 2 (00B216) IX[0[0[X[0]{d  (212) Group O time measurement control register 3 (00DB16)
(88) Interrupt enable register 3 (00B316) X[X[o[ojojojofo] ~ (113) Group O time measurement control register 4 (00DCzs)
(89) Interrupt enable register 4 (00B416) [oJo)]ofojolojo]  (114) Group 0 time measurement control register 5 (00DDzs)
(90) Interrupt enable register 5 (00B516) XXX dd[dojo] ~ (115) Group O time measurement control register 6~ (00DEz1s6)
(91) Interrupt enable register 6 (00B616) XXX 0[oofoo]  (216) Group O ime measurement control register 7 (OODF16)
x : Nothing is mapped to this bit
? : Undefined

The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.

Figure 1.4.3. Device's internal status after areset is cleared (2/10)
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(117) Group 0 base timer register

(118) Group 0 base timer control register 0

(119) Group 0 base timer control register 1

(120) Group 0 time measurement prescaler register 6

(121) Group 0 time measurement prescaler register 7

(122) Group 0 function enable register
(123) Group 0 function select register

(124) Group 0 SI/O receive buffer register

(OOEO16)
(00E116)
(00E216)
(00E316)
(00E416)
(00E516)
(00E616)
(00ET716)
(00E816)

(144) Group 1 time measurement/waveform
generate register 2

(145) Group 1 time measurement/waveform
generate register 3

(146) Group 1 time measurement/waveform
generate register 4

(147) Group 1 time measurement/waveform
generate register 5

(148) Group 1 time measurement/waveform

(010415)
(010516)
(010616)
(010716)
(010816)
(010915)
(010A16)
(010B16)

(010Czs) __?’?16
(010D16) __?’?16
(010E16)
(010F15)
(150) Group 1 waveform generate control register 0 (011016)

generate register 6

(00E916)
(125) Group 0 transmit buffer/receive data register (00EA16)
(0OEC1)[ 27216 ]
(127) Group 0 SI/O communication mode register (00ED16)[ 0016 |

(149) Group 1 time measurement/waveform
generate register 7
(126) Group 0 receive input register

(128) Group O transmit output register (OOEE1s) (151) Group 1 waveform generate control register 1 (011116)
(129) Group 0 SI/O communication control register (O0EF16) (152) Group 1 waveform generate control register 2 (011216)
(130) Group 0 data compare register 0 (00F016) (153) Group 1 waveform generate control register 3 (011316)
(131) Group 0 data compare register 1 (OOF116) (154) Group 1 waveform generate control register 4 (011416)
(132) Group 0 data compare register 2 (00F216) (155) Group 1 waveform generate control register 5 (011516)
(133) Group O data compare register 3 (OOF316) (156) Group 1 waveform generate control register 6 (011616)
(134) Group 0 data mask register 0 (OOF416) (157) Group 1 waveform generate control register 7 (011716)
(135) Group 0 data mask register 1 (00F516) (158) Group 1 time measurement control register 1 (011916)
(136) Group 0 receive CRC code register (00F816) (159) Group 1 time measurement control register 2 (011A16)

(00F916) (160) Group 1 time measurement control register 6 (011E16)
(137) Group 0 transmit CRC code register (O0FA16) (161) Group 1 time measurement control register 7 (011F16)

(138) Group 0 SI/O expansion mode register

(00FB1s)
(00FC1s)

(139) Group 0 SI/O expansion receive control register (O0FD16)

(140) Group 0 SI/O special communication
interrupt detect register

(141) Group 0 SI/O expansion transmit
control register

(142) Group 1 time measurement/waveform
generate register 0

(143) Group 1 time measurement/waveform
generate register 1

x : Nothing is mapped to this bit
? : Undefined

The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.

(OOFE16)
(OOFF16)
(010016)
(010116)
(010216)
(010316)

(162) Group 1 base timer register

(163) Group 1 base timer control register 0

(164) Group 1 base timer control register 1

(012016)
(012116)
(012216)
(012316)

Figure 1.4.3. Device's internal status after areset is cleared (3/10)
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(165) Group 1 time measurement prescaler register 6 (012416) (191) Group 2 waveform generate register 4 (014816)
(166) Group 1 time measurement prescaler register 7 (012516) (014916)
(167) Group 1 function enable register (012616) (192) Group 2 waveform generate register 5 (014A16)
(168) Group 1 function select register (012716) (014B1s6)
(169) Group 1 SI/O receive buffer register (012816) (193) Group 2 waveform generate register 6 (014C1s)
(012916) (014D16)
(170) Group 1 transmit buffer/receive data register (012A16) (194) Group 2 waveform generate register 7 (014Ez1s)
(171) Group 1 receive input register (012Ca6) (014F16)
(172) Group 1 SI/O communication mode register (012D16) (195) Group 2 waveform generate control register 0 (015016)
(173) Group 1 transmit output register (012E16) (196) Group 2 waveform generate control register 1 (015116)
(174) Group 1 SI/O communication control register (012F16) (197) Group 2 waveform generate control register 2 (015216)
(175) Group 1 data compare register 0 (013016) (198) Group 2 waveform generate control register 3 (015316)
(176) Group 1 data compare register 1 (013116) (199) Group 2 waveform generate control register 4 (015416)
(177) Group 1 data compare register 2 (013216) (200) Group 2 waveform generate control register 5 (015516)
(178) Group 1 data compare register 3 (013316) (201) Group 2 waveform generate control register 6 (015616)
(179) Group 1 data mask register 0 (013416) (202) Group 2 waveform generate control register 7 (015716)
(180) Group 1 data mask register 1 (013516) (203) Group 2 base timer register (016016)
(181) Group 1 receive CRC code register (013816) (016116)
(013916) (204) Group 2 base timer control register 0 (016216)
(182) Group 1 transmit CRC code register (013A16) (205) Group 2 base timer control register 1 (016316)
(013B16) (206) Base timer start register (016416)
(183) Group 1 SI/O expansion mode register (013C16) (207) Group 2 function enable register (016616)
(184) Group 1 SI/O expansion receive control register (013D16) (208) Group 2 RTP output buffer register (016716)
(185) Group 1 SI/O special communication (013Ez16) (209) Group 2 SI/O communication mode register (016A16)
interrupt detect register
(186) Group 1 SI/O expansion transmit control register (013F16) (210) Group 2 SI/O communication control register (016B16)
(187) Group 2 waveform generate register 0 (014016) (211) Group 2 SI/O transmit buffer register (016C16)
(014115) (016D16) [2[7[
(188) Group 2 waveform generate register 1 (014216) (212) Group 2 SI/O receive buffer register (016E1s)
(014316) (016F16)
(189) Group 2 waveform generate register 2 (014416) (213) Group 2 IEBus address register (017016)
(014515) (017116) (XXX
(190) Group 2 waveform generate register 3 (014616) (214) Group 2 IEBus control register (017216)
(014715)
x : Nothing is mapped to this bit
? : Undefined
The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.
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(215) Group 2 IEBus transmit interrupt
cause detect register

(216) Group 2 IEBus receive interrupt
cause detect register

(217) Input function select register

(017319) IO
(017416) KOOI
(o17810)

(218) Group 3 SI/O communication mode register (017Az16) Em E@E@
(219) Group 3 SI/O communication control register (017B1s) [0[o[2[o[X[?]2[0]

(220) Group 3 SI/O transmit buffer register

(221) Group 3 SI/O receive buffer register

(222) Group 3 waveform generate register 0

(223) Group 3 waveform generate register 1

(224) Group 3 waveform generate register 2

(225) Group 3 waveform generate register 3

(226) Group 3 waveform generate register 4

(227) Group 3 waveform generate register 5

(228) Group 3 waveform generate register 6

(229) Group 3 waveform generate register 7

(017C1s)
(017D15)
(017E1s)
(017F16)
(018016)
(018116)
(018216)
(018315)

(018416)
(018516)
(018616)
(018716)
(018816)
(018916)
(018A16)
(018B15)

(018C1s)
(018D1s)
(018E16)
(018F16)

(230) Group 3 waveform generate control register 0 (019016)
(231) Group 3 waveform generate control register 1 (019116)
(232) Group 3 waveform generate control register 2 (019216)
(233) Group 3 waveform generate control register 3 (019316)
(234) Group 3 waveform generate control register 4 (019416)
(235) Group 3 waveform generate control register 5 (019516)
(236) Group 3 waveform generate control register 6 (019616)
(237) Group 3 waveform generate control register 7 (019716)

x : Nothing is mapped to this bit
? :Undefined

The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.

(238) Group 3 waveform generate mask register 4 (019816)

(019915)

(239) Group 3 waveform generate mask register 5 (019A16)

(019B16)

(240) Group 3 waveform generate mask register 6 (019C1s)

(019D16)

(241) Group 3 waveform generate mask register 7 (019E1s)

(242) Group 3 base timer register

(243) Group 3 base timer control register 0
(244) Group 3 base timer control register 1
(245) Group 3 function enable register
(246) Group 3 RTP output buffer register

(247) Group 3 high-speed HDLC

communication control register 1

(248) Group 3 high-speed HDLC
communication control register
(249) Group 3 high-speed HDLC

(019F16)
(01A016)
(01A116)
(01A216)
(01A316)
(01A615)
(01A716)
(01AB16)
(01AC15)
(01ADzs)

communication register

(250) Group 3 high-speed HDLC transmit counter (01AE16)

(251) Group 3 high-speed HDLC data
compare register 0

(252) Group 3 high-speed HDLC data
mask register 0

(253) Group 3 high-speed HDLC data
compare register 1

(254) Group 3 high-speed HDLC data
mask register 1

(255) Group 3 high-speed HDLC data
compare register 2

(256) Group 3 high-speed HDLC data
mask register 2

(257) Group 3 high-speed HDLC data
compare register 3

(01AF16)
(01B015)
(01B116)
(01B216)
(01B316)
(01B416)
(01B515)
(01B615)
(01B716)
(01B81s)
(01B916)
(01BA1s)
(01BB16)
(01BC16)
(01BDis)

Figure 1.4.3. Device's internal status after areset is cleared (5/10)
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(258) Group 3 high-speed HDLC data
mask register 3

(259) A-D1 register 0

(260) A-D1 register 1

(261) A-D1 register 2

(262) A-D1 register 3

(263) A-D1 register 4

(264) A-D1 register 5

(265) A-D1 register 6

(266) A-D1 register 7

(267) A-D1 control register 2
(268) A-D1 control register 0
(269) A-D1 control register 1
(270) CANO message slot buffer 0 standard ID 0
(271) CANO message slot buffer 0 standard ID 1
(272) CANO message slot buffer 0 extended ID 0

(273) CANO message slot buffer 0 extended ID 1

(276) CANO message slot buffer 0 data 0
(277) CANO message slot buffer 0 data 1
(278) CANO message slot buffer 0 data 2
(279) CANO message slot buffer 0 data 3
(280) CANO message slot buffer 0 data 4

(281) CANO message slot buffer 0 data 5

X : Nothing is mapped to this bit
? : Undefined

(275) CANO message slot buffer 0 data length code (01E516)

(01BEz6)
(01BF16)
(01CO16)
(01C116)
(01C216)
(01C316)
(01C416)
(01C516)
(01C616)
(01C716)
(01C816)
(01C916)
©o1cae)[ 2216 ]
(©OicBie)[ 2716 |
(oiccie)[_ 2216 |
(o1cog) [ 2215 |
(OicE)[_ 2716 |
(01CF1s)
(01D416)
(01D616)
(01D716)

(01EO16)
(Note)

(01E116) (X227
(Note)

(01E216)
(Note)

(01E316)

(Note)

(Note)

(O1E619)[ 2216 |

(Note)

(01E716)

(Note)

(01E815)

(Note)

e W

(Note)

(O1EAl)[ 2716 |

(Note)

©o1EBI) 7]

(Note)

(282) CANO message slot buffer 0 data 6 (01ECz1s)
(Note)

(283) CANO message slot buffer 0 data 7 (01ED16)
(Note)

(284) CANO message slot buffer 0 time stamp high (01EE1s)
(Note)

(285) CANO message slot buffer 0 time stamp low (O1EF16)
(Note)

(286) CAN1 message slot buffer 0 standard ID 0 (01FOzs)
(Note)

(287) CAN1 message slot buffer 0 standard ID 1 (01F116) zﬁl
(Note)

(288) CAN1 message slot buffer 0 extended ID 0 (01F216) .[zlll

(289) CAN1 message slot buffer 0 extended ID 1 (01F316) m

(Note)

(290) CAN1 message slot buffer 0 extended ID 2 (01F416)
(Note)

(291) CAN1 message slot buffer 0 data length code (01F516) [X]X[X[X{?[?[?]?]
(Note)

(292) CAN1 message slot buffer 0 data 0 (01F616)
(Note)

(293) CAN1 message slot buffer 0 data 1 (01F716)
(Note)

(294) CAN1 message slot buffer 0 data 2 (01F816)
(Note)

(295) CAN1 message slot buffer 0 data 3 (01F916)
(Note)

(296) CAN1 message slot buffer 0 data 4 (01FA16)
(Note)

(297) CAN1 message slot buffer 0 data 5 (01FB16)
(Note)

(298) CAN1 message slot buffer 0 data 6 (01FCzs)
(Note)

(299) CAN1 message slot buffer 0 data 7 (01FD16)
(Note)

(300) CAN1 message slot buffer 0 time stamp high (01FEz16)
(Note)

(301) CAN1 message slot buffer 0 time stamp low (01FFzie)
(Note)

(302) CANO control register 0

(020016) [XX[1]o}x[ofa]
(Note)

(020116) [XXX]X]o[o[o[0]

(020215)

(Note)

(020315) [X[o[o[o[ox]ol1]
(020415)

(Note)

(020519)

(020616) [ofofofolx|x]X}X
(Note)

(020716)

(020816) __0016

(Note)

(0209:0)
(02015

(Note)

(020819

(Note)

(303) CANO status register

(304) CANO expansion ID register

(305) CANO configuration register

(306) CANO time stamp register

(307) CANO transmit error count register

(308) CANO receive error count register

The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.
Note: This applies when the CAN module is supplied with a clock by setting the sleep mode control bit (bit 0 at address 024216) to 1 after reset.

Figure 1.4.3. Device's internal status after areset is cleared (6/10)
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(309) CANO slot interrupt status register

(310) CANO slot interrupt mask register

(311) CANO error interrupt mask register

(312) CANO error interrupt status register

(313) CANO baud rate prescaler

(314) CANO global mask register standard IDO
(315) CANO global mask register standard ID1
(316) CANO global mask register extended IDO
(317) CANO global mask register extended ID1
(318) CANO global mask register extended 1D2
(319) CANO message slot 0 control register /

CANO local mask register A standard IDO

(320) CANO message slot 1 control register /
CANO local mask register A standard ID1

(321) CANO message slot 2 control register /
CANO local mask register A extended IDO

(322) CANO message slot 3 control register /
CANO local mask register A extended ID1

(323) CANO message slot 4 control register /
CANO local mask register A extended ID2

(324) CANO message slot 5 control register
(325) CANO message slot 6 control register
(326) CANO message slot 7 control register

(327) CANO message slot 8 control register /
CANO local mask register B standard IDO

(328) CANO message slot 9 control register /
CANO local mask register B standard ID1

(329) CANO message slot 10 control register /
CANO local mask register B extended IDO

(330) CANO message slot 11 control register /
CANO local mask register B extended ID1

(331) CANO message slot 12 control register /
CANO local mask register B extended ID2

(332) CANO message slot 13 control register

(333) CANO message slot 14 control register

(334) CANO message slot 15 control register

(335) CANO slot buffer select register

(336) CANO control register 1

(337) CANO sleep control register

(338) CANO acceptance filter support register

x : Nothing is mapped to this bit
? : Undefined

The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.

(020C1e)

(Note)

(020D15)
(021016)

(Note)

(021116)
(021416) [XxXIXx[0[o[0]

(Note)

(021516) [XixXXx[o[o[o]
(Note)
(021715)

(Note)

(022815) [X[x[X[o[ojo[o]d]
(Note)
(022916) [XIX[oJo[ofo[o[0]

(Note)

(022A16)

(Note)

(022815)

(Note)

(o22c10) [ 7]

(Note)

(023015) [X[x}x[o[ofo]0]d]
(Note)
(023115) [X[x[o[o[ofo]o]o]

(Note)

(023215)

(Note)

(023310)

(Note)

(023415)

(Note)

(023516)

(Note)

(023616)

(Note)

(023716)

(Note)

(023816) [x[xX[o[ofo[o[d
(Note)
(023916) [X[x[o[o[ojo[0]d]

(Note)

(023A15)

(Note)

(023810

(Note)

(023C16)

(Note)

(023D16)

(Note)

(023E15)

(Note)

(023F16)

(Note)

(024016)

(Note)

(024116) [XX]oloofo[x]X

(Note)

(024216) [XXIXXXX]X[0]
(Note)
(024415)

(Note)

(024516)

(339) XO register/YO register

(340) X1 register/Y1 register

(341) X2 register/Y2 register

(342) X3 register/Y3 register

(343) X4 register/Y4 register

(344) X5 register/Y5 register

(345) X6 register/Y6 register

(346) X7 register/Y7 register

(347) X8 register/Y8 register

(348) X9 register/Y9 register

(349) X10 register/Y10 register

(350) X11 register/Y11 register

(351) X12 register/Y12 register

(352) X13 register/Y13 register

(353) X14 register/Y14 register

(354) X15 register/Y15 register

(355) XY control register

(02C016)
(02C116)
(02C216)
(02C316)
(02C416)
(02C516)
(02C616)
(02C716)
(02C815)
(02C916)
(02CA15)
(02CB16)
(02CC1e)
(02CD16)
(02CE16)
(02CF15)
(02D016)
(02D115)
(02D216)
(02D316)
(02D416)
(02D516)
(02D616)
(02D716)
(02D816)
(02D916)
(02DA16)
(02DB16)
(02DCz6)
(02DD16)
(02DEzs)
(02DF16)
(02E016)

Note: This applies when the CAN module is supplied with a clock by setting the sleep mode control bit (bit O at address 024216) to 1 after reset.

Figure 1.4.3. Device's internal status after areset is cleared (7/10)
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(356) UARTL special mode register 4 (02E416) (382) Three-phase output buffer register 0 (030A16)
(357) UARTL special mode register 3 (02E516) (383) Three-phase output buffer register 1 (030B16)
(358) UART1 special mode register 2 (02E616) (384) Dead time timer (030C16)
(359) UART1 special mode register (02E716) (385) Timer B2 interrupt occurrence (030D16)
frequency set counter
(360) UART1 transmit-receive mode register (02E816) (386) Timer B3 register (031016)
(361) UART1 bit rate generator (02E916) (031116)
(362) UARTT1 transmit buffer register (02EA1)[ 7716 |  (387) Timer B4 register (031216)
(02EB16) (031316)
(363) UARTL transmit-receive control register 0  (02EC16)[ 0816 |  (388) Timer B5 register (031416)
(364) UART1 transmit-receive control register 1~ (02ED16) (031516)
(365) UART] receive buffer register (02EE16) (389) Timer B3 mode register (031B16)
(02EF16) (390) Timer B4 mode register (031C16)
(366) UART4 special mode register 4 (02F416) (391) Timer BS mode register (031D16)
(367) UART4 special mode register 3 (02F516) (392) External interrupt cause select register (031F16)
(368) UART4 special mode register 2 (02F616) (393) UARTS special mode register 4 (032416)
(369) UART4 special mode register (02F716) (394) UARTS special mode register 3 (032516)
(370) UART4 transmit-receive mode register (02F816) (395) UARTS special mode register 2 (032616)
(371) UART4 bit rate generator (02F916) (396) UARTS special mode register (032716)
(372) UART4 transmit buffer register (02FA16) (397) UARTS transmit-receive mode register (032816)
(02FB1s) (398) UARTS bit rate generator (032916)
(373) UART4 transmit-receive control register 0 (02FCts) (399) UARTS transmit buffer register (032A16)
(374) UART4 transmit-receive control register 1~ (02FD16) (032B16)
(375) UART4 receive buffer register (02FE16) (400) UARTS transmit-receive control register 0 (032C16)
(401) UARTS transmit-receive control register 1 (032D16)
(376) Timer B3,B4,B5 count start flag (030016) (402) UARTS receive buffer register (032E15)
(377) Timer Al-1 register (030216) (032F16)
(030316) (403) UART2 special mode register 4 (033416)
(378) Timer A2-1 register (030415) (404) UART2 special mode register 3 (033516)
(030516) (405) UART2 special mode register 2 (033616)
(379) Timer A4-1 register (030616) (406) UART2 special mode register (033716)
(030716) (407) UART2 transmit-receive mode register (033816)
(380) Three-phase PWM control register 0 (030816) (408) UART2 bit rate generator (033916)
(381) Three-phase PWM control register 1 (030916)
x : Nothing is mapped to this bit
? : Undefined
The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.
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(409) UART?2 transmit buffer register

(410) UART2 transmit/receive control register O
(411) UART?2 transmit/receive control register 1

(412) UART?2 receive buffer register

(413) Count start flag

(414) Clock prescaler reset flag
(415) One-shot start flag

(416) Trigger select register
(417) Up-down flag

(418) Timer AO

(419) Timer Al

(420) Timer A2

(421) Timer A3

(422) Timer A4

(423) Timer BO

(424) Timer B1

(425) Timer B2

(426) Timer AO mode register

(427) Timer A1 mode register

(428) Timer A2 mode register

(429) Timer A3 mode register

(430) Timer A4 mode register

(431) Timer BO mode register

x : Nothing is mapped to this bit
? : Undefined

(033A16)
(033B16)
(033C16)
(033D16)
(033Exs)
(033F16)
(034016)
(034116)
(034216)
(034316)
(034416)
(034619)
(034716)
(034815)
(034916)
(034A16)
(034Bi16)
(034C16)
(034D16)
(034E16)
(034F16)
(035016)
(035116)
(035216)
(035316)
(035416)
(035516)
(035616)
(035716)
(035816)
(035916)
(035A16)
(035B16)

(432) Timer B1 mode register

(433) Timer B2 mode register

(434) Timer B2 special mode register

(435) Count source prescaler register

(436) UARTO pecial mode register 4

(437) UARTO special mode register 3

(438) UARTO special mode register 2

(439) UARTO special mode register

(440) UARTO transmit/receive mode register
(441) UARTO bit rate generator

(442) UARTO transmit buffer register

(443) UARTO transmit/receive control register O
(444) UARTO transmit/receive control register 1

(445) UARTO receive buffer register

(446) PLL control register 0

(447) DMAO cause select register
(448) DMAL cause select register
(449) DMAZ2 cause select register
(450) DMAS3 cause select register

(451) CRC data register

(452) CRC input register

(453) A-DO register 0

(454) A-DO register 1

(455) A-DO register 2

(456) A-DO register 3

The content of other registers and RAM are undefined when the microcomputer is reset. The initial values must therefore be set.

(035C16)
(035D16)
(035E16)
(035F15)
(036416)
(036516)
(036616)
(036716)
(036816)
(036916)
(036A16)
(036B15)
(036C16)
(036D16)
(036E16)

(037616)
(037816)
(037916)
(037A16)
(037B16)
(037C15)
(037D16)
(037Ez16)
(038016)
(038116)
(038216)
(038316)
(038416)
(038516)
(038616)
(038716)

Figure 1.4.3. Device's internal status after areset is cleared (9/10)
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(457) A-DO register 4 (038816) (486) Port P9 (03C516)
(038916) (487) Port P8 direction register (03C616)
(458) A-DO register 5 (038A16) (488) Port P9 direction register (03C716)
(038Bs) [ 7716 |  (489) Port P10 (03C816)
(459) A-DO register 6 (038Ci6)[___?716 |  (490) PortP11 (Note) (03C916)
(038D16) (491) Port P10 direction register (Note) (03CA16)
(460) A-DO register 7 (038Et1s) (492) Port P11 direction register (Note) (03CB16)
(038F15) (493) Port P12 (Note) (03CCie)
(461) A-DO control register 2 (039416) (494) Port P13 (Note) (03CDz6)
(462) A-DO control register 0 (039616) (495) Port P12 direction register (Note) (03CE16)
(463) A-DO control register 1 (039716) (496) Port P13 direction register (Note) (03CFu1s)
(464) D-A register 0 (039816) (497) Port P14 (Note) (03DO16)
(465) D-A register 1 (039A16) (498) Port P15 (Note) (03D116)
(466) D-A control register (039C16) (499) Port P14 direction register (Note)  (03D216)
(467) Function select register A8 (Note)  (03A016) (500) Port P15 direction register (Note)  (03D316)
(468) Function select register A9 (Note) (03Al16) (501) Pull-up control register 2 (03DA16)
(469) Function select register C (03AF16) (502) Pull-up control register 3 (03DB16)
(470) Function select register AO (03B016) (503) Pull-up control register 4 (Note) (03DC1s)
(471) Function select register Al (03Bl16)[ 0016 |  (504) Port PO (03E016)
(472) Function select register BO (03B216) (505) Port P1 (03E116)
(473) Function select register B1 (03B316) (506) Port PO direction register (03E216)
(474) Function select register A2 (03B416) (507) Port P1 direction register (03E316)
(475) Function select register A3 (03B516) (508) Port P2 (03E416)
(476) Function select register B2 (03B616) [XXXXX[ofojo] ~ (599) Port P3 (03E516)
(477) Function select register B3 (03B716) (510) Port P2 direction register (03E616)
(478) Function select register A5 (Note) (03B916) [XX[X[X[o[o[oJo] ~ (511) Port P3 direction register (03E716)
(479) Function select register A6 (Note) (03BC1e)[ 0016 | (512) PortP4 (03E816)
(480) Function select register A7 (Note) (03BD16)[ 0016 |  (513) Port P5 (03E916)
(481) Port P6 (03C0w)[ 27216 | (514) Port P4 direction register (03EA16)
(482) Port P7 (03Cl)[ 2?7216 ]  (515) Port P5 direction register (03EB16)
(483) Port P6 direction register (03C216)[ 0016 |  (516) Pull-up control register 0 (03F016)
(484) Port P7 direction register (03C316) (517) Pull-up control register 1 (03F116)
(485) Port P8 (03C416) (518) Port control register (03FF16)

x : Nothing is mapped to this bit
? : Undefined

The content of other registers and RAM is undefined when the microcomputer is reset. The initial values must therefore be set.
Note :This register exists in 144-pin version.

Figure 1.4.3. Device's internal status after areset is cleared (10/10)
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SFR

Address Register Address Register
000016 003016 ROM area set register ROA *
000116 003116 Debug moritor area set register DBA *
000216 003216 Expansion area set register O EXAOQ *
000316 003316 Expansion area set register 1 EXA1 *
000416 Processor mode register O PMO| | 003416 Expansion area set register 2 EXA2 *
000516 Processor mode register 1 PM1| | 003516 Expansion area set register 3 EXA3 *
000616 System clock control register O CMO| | 003616
000716 System clock control register 1 CM1| | 003716
000816 Wait control register WCR| | 003816
000916 Address match interrupt control register AIER| | 003916
000A16 Protect register PRCR 003A16
000B16 External data bus width control register DS| | 003B16
000C16 Main clock divided register MCD| | 003C16
000D16 Oscillation stop detect register CM2| | 003D16
000E16 Watchdog timer start register WDTS| | 003E1s
000F16 Watchdog timer control register WDC| | 003F16
001016 004016 DRAM control register DRAMCONT
001116 Address match interrupt register O RMADO| | 004116 DRAM refresh interval set register REFCNT
001216 004216
001316 004316
001416 004416
001516 Address match interrupt register 1 RAMD1| | 004516
001616 004616
001716 VDC control register for PLL PLV| | 004716
001816 004816
001916 Address match interrupt register 2 RAMD2| | 004916
001A16 004A16
001B16 VDC control register 1 VDC1 *| | 004B16
001C16 004C16
001D16 Address match interrupt register 3 RAMD3| | 004D16
001E16 004E16
001F16 VDC control register O VDCO *| | 004F16
002016 005016
002116 Emulator interrupt vector table register EIADO *| | 005116
002216 005216
002316 Emulator interrupt detect register EITD *| | 005316
002416 Emulator protect register EPRR *| | 005416
002516 005516 Flash memory control register 2 FMR2 *
002616 005616 Flash memory control register 1 FMR1 *
002716 005716 Flash memory control register O FMRO
002816 005816
002916 005916
002A16 005A16
002B16 005B16
002C16 005C16
002D16 005D16
002E16 005E16
002F16 005F16
The blank area is reserved and cannot be used by user.
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006016 009016 UARTO transmit /NACK interrupt control register SOTIC
006116 009116 UART1/UART4 bus collision detection interrupt control register BCN1IC
006216 009216 UART1 transmit/NACK interruptcontrol register S1TIC
006316 009316 Key input interrupt control register KUPIC
006416 009416 Timer BO interrupt control register TBOIC
006516 009516 Intelligent I/O interrupt control register 1 11011C
006616 009616 Timer B2 interrupt control register TB2IC
006716 009716 Intelligent I/O interrupt control register 3 1103IC
006816 DMAO interrupt control register DMOIC 009816 Timer B4 interrupt control register TB4IC
006916 Timer B5 interrupt control register TB5IC| | 009916 Intelligent I/O interrupt control register 5 1105IC
006A16 DMAZ2 interrupt control register DM2IC 009A16 INT4 interrupt control register INT4IC
006B16 UART?2 receive /ACK interrupt control register S2RIC 009B16 Intelligent I/O interrupt control register 7 11071C
006C16 Timer AO interrupt control register TAOIC 009C16 INT2 interrupt control register INT2IC
006D16 UART3 receive /ACK interrupt control register S3RIC| | 009D16 Intelligent I/O interrupt control register 9/ 1109IC
006E16 Timer A2 interrupt control register TA2IC CAN interrupt O control register CANOICI
006F16 UARTA4 receive /ACK interrupt control register S4RIC 009E16 INTO interrupt control register INTOIC
007016 Timer A4 interrupt control register TA4IC 009F16 Exit priority register RLVL
007116 UARTO/UART3 bus collision detection interrupt control register BCNOIC | | 00A016 Interrupt request register 0 1100IR
007216 UARTO receive/ACK interrupt control register SORIC 00Al16 Interrupt request register 1 1I01IR
007316 A-DO interrupt control register ADOIC 00A216 Interrupt request register 2 1102IR
007416 UART1 receive/ACK interrupt control register S1RIC 00A316 Interrupt request register 3 1I03IR
007516 Intelligent I/O interrupt control register O 1100IC 00A416 Interrupt request register 4 1104IR
007616 Timer B1 interrupt control register TB1IC 00A516 Interrupt request register 5 1105IR
007716 Intelligent I/O interrupt control register 2 1102IC 00A616 Interrupt request register 6 1106IR
007816 Timer B3 interrupt control register TB3IC 00A716 Interrupt request register 7 1107IR
007916 Intelligent I/O interrupt control register 4 1104IC 00A816 Interrupt request register 8 1108IR
007A16 INT5 interrupt control register INTSIC 00A916 Interrupt request register 9 1109IR
007B16 Intelligent I/O interrupt control register 6 1106I1C 00AA16 Interrupt request register 10 II010IR
007C16 INTS3 interrupt control register INT3IC 00AB16 Interrupt request register 11 II011IR
007D16 Intelligent I/O interrupt control register 8 1108IC 00AC16
007E16 INTL1 interrupt control register INT1IC 00AD16
007F16 Intelligent I/O interrupt control register 10/ 11010IC 00AE16

CAN interrupt 1 control register CANL1ICI 00AF16
008016 00BO016 Interrupt enable register O 1I00IE
008116 Intelligent I/O interrupt control register 11/ llo11IC 00B116 Interrupt enable register 1 1I011E

CAN interrupt 2 control register CAN2IC 00B216 Interrupt enable register 2 1102IE
008216 00B316 Interrupt enable register 3 1I03IE
008316 00B416 Interrupt enable register 4 11041E
008416 00B516 Interrupt enable register 5 IIO5IE
008516 00B616 Interrupt enable register 6 1106IE
008616 A-D1 interrupt control register AD1IC 00B716 Interrupt enable register 7 11071E
008716 00B816 Interrupt enable register 8 1I08IE
008816 DMAL interrupt control register DM1IC| | 00B916 Interrupt enable register 9 1109IE
008916 UART?2 transmit /NACK interrupt control register S2TIC 00BA16 Interrupt enable register 10 I1010IE
008A16 DMAZ interrupt control register DM3IC 00BB16 Interrupt enable register 11 IIO11IE
008B16 UART3 transmit /NACK interrupt control register S3TIC 00BC16
008C16 Timer Al interrupt control register TA1IC 00BD16
008D16 UART4 transmit /NACK interrupt control register S4TIC O0OBE16
008E16 Timer A3 interrupt control register TA3IC 00BF16
008F16 UART?2 bus collision detection interrupt control register BCN2IC

The blank area is reserved and cannot be used by user.
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00CO016 Group 0 TV /WG register 0 GOTMO/GOPOO 00F016 Group O data compare reg?ster 0 GOCMPO
00C116 00F116 Group O data compare register 1 GOCMP1
00C216 Group 0 TM /WG register 1 GOTML/GOPOL 00F216 Group 0 data compare reg?ster 2 GOCMP2
00C316 00F316 Group 0 data compare register 3 GOCMP3
00C416 Group 0 TM /WG register 2 GOTM2/GOPO2 00F416 Group 0 data mask reg?ster 0 GOMSKO
00C516 00F516 Group O data mask register 1 GOMSK1
ggggi: Group 0 TM /WG register 3 GOTM3/GOPO3 gg:i:
00C816 . 00F816
00co1s Croup 0 TM/WG register 4 GOTM4/GOPO4 00Fg1s CGTouP O receive CRC code register GORCRC
00CA16 . 00FA16
0ocB1s Croup 0 TM/WG register 5 GOTM5/GOPO5 00FBys CTOUP O transmit CRC code register GOTCRC
00CC1e Group 0 TV /WG register 6 GOTME/GOPOS 00FC16 Group 0 SI/O expans?on mod.e register . GOEMR
00CD16 00FD16 Group 0 SI/O expansion receive control register GOERC
00CE16 Group 0 TM /WG register 7 GOTM7/GOPO7 00FE16 Group 0 SI/O special communication in‘terrupt detect rt.egister GOIRF
00CF16 00FF16 Group 0 SI/O expansion transmit control register GOETC
00D016 Group 0 waveform generate control register 0 GOPOCRO 010016
00D116 Group O waveform generate control register L GOPOCR1| | g10115 ©oUP 1 TM/WG register 0 G1TMO/G1POO
00D216 010216
00D316 010316 Group 1 TM /WG register 1 G1TM1/G1PO1
00D416 Group 0 waveform generate control register 4 GOPOCR4 010416
00D516 Group 0 waveform generate control register 5 GOPOCRS5 010516 Group 1 TM /WG register 2 G1TM2/G1PO2
00D616 010616
00D716 010716 Group 1 TM /WG register 3 G1TM3/G1PO3
00D816 Group 0 time measurement control register 0 GOTMCRO 010816
00D916 Group O time measurement control register L GOTMCRL| | g10916 C'oUP 1 TM/WG register 4 G1TM4/G1PO4
00DA16 Group 0 time measurement control register 2 GOTMCR2 010A16
00DB16 Group 0 time measurement control register 3 GOTMCRS3 010B16 Group 1 TM /WG register 5 GITM5/G1POS
00DC16 Group 0 time measurement control register 4 GOTMCR4 010C16
00DD16 Group 0 time measurement control register 5 GOTMCRS5 010D16 Group 1 TM /WG register 6 G1TM6/G1PO6
00DE16 Group 0 time measurement control register 6 GOTMCR6 010E16
00DF16 Group O time measurement control register 7 GOTMCR7| | g10F1s CroUP 1 TM/WG register 7 G1TM7/G1PO7
00EO16 Group 0 base timer register GOBT 011016 Group 1 waveform generate control reg?ster 0 G1POCRO
00E116 011116 Group 1 waveform generate control register 1 G1POCRL1
00E216 Group 0 base timer control register 0 GOBCRO| | 011216 Group 1 waveform generate control register 2 G1POCR2
00E316 Group 0 base timer control register 1 GOBCR1| | 011316 Group 1 waveform generate control register 3 G1POCR3
00E416 Group 0 time measurement prescaler register 6 GOTPR6| | 011416 Group 1 waveform generate control register 4 G1POCR4
00E516 Group 0 time measurement prescaler register 7 GOTPR7| | 011516 Group 1 waveform generate control register 5 G1POCRS5
00E616 Group 0 function enable register GOFE| | 011616 Group 1 waveform generate control register 6 G1POCR6
00E716 Group 0 function select register GOFS| | 011716 Group 1 waveform generate control register 7 G1POCR7
00E816 Group 0 SI/O receive buffer register GOBF 011816 - -
00E916 011916 Group 1 time measurement control register 1 G1TMCR1
00EA16 Group 0 transmit buffer/receive data register GODR| | 011A16 Group 1 time measurement control register 2 G1TMCR2
O0OEB16 011B16
00EC16 Group O receive input register GORI 011C16
00ED16 Group 0 SI/O communication mode register GOMR 011D16
00EE16 Group 0 transmit output register GOTO| | 011E16 Group 1 time measurement control register 6 G1TMCR6
00EF16 Group 0 SI/O communication control register GOCR| | 011F16 Group 1 time measurement control register 7 G1TMCR7
The blank area is reserved and cannot be used by user.
MITSUBISHI
)‘ ELECTRIC 39




6@

<" Rev.B2 for proof reading
K12

Mitsubishi Microcomputers

M32C/83 group
SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

SFR

Address Register Address Register
012016 015016 Group 2 waveform generate control register 0 G2POCRO0
012116 Group 1 base timer register G1BT 015116 Group 2 waveform generate control register 1 G2POCR1
012216 Group 1 base timer control register 0 G1BCRO 015216 Group 2 waveform generate control register 2 G2POCR2
012316 Group 1 base timer control register 1 G1BCR1 015316 Group 2 waveform generate control register 3 G2POCR3
012416 Group 1 time measurement prescaler register 6 G1TPR6| | 015416 Group 2 waveform generate control register 4 G2POCR4
012516 Group 1 time measurement prescaler register 7 G1TPR7| | 015516 Group 2 waveform generate control register 5 G2POCR5
012616 Group 1 function enable register G1FE 015616 Group 2 waveform generate control register 6 G2POCR6
012716 Group 1 function select register G1FS 015716 Group 2 waveform generate control register 7 G2POCR7
012816 015816
012916 Group 1 SI/O receive buffer register G1BF| |015916
012A16 Group 1 transmit buffer/receive data register G1DR| | 015A16
012B16 015B16
012C16 Group 1 receive input register G1RI| | 015C16
012D16 Group 1 SI/O communication mode register G1MR| | 015D16
012E16 Group 1 transmit output register G1TO| | O15E16
012F16 Group 1 SI/O communication control register GICR| | 015F16
013016 Group 1 data compare register 0 G1CMPO| | 016016 . )

: Group 2 base timer register G2BT
013116 Group 1 data compare register 1 G1CMP1| | 016116
013216 Group 1 data compare register 2 G1CMP2| | 016216 Group 2 base timer control register O G2BCRO
013316 Group 1 data compare register 3 G1CMP3| | 016316 Group 2 base timer control register 1 G2BCR1
013416 Group 1 data mask register 0 G1MSKO| | 016416 Base timer start register BTSR
013516 Group 1 data mask register 1 G1MSK1| | 016516
013616 016616 Group 2 function enable register G2FE
013716 016716 Group 2 RTP output buffer register G2RTP
013816 016816
013916 Group 1 receive CRC code register GIRCRC| 316916
013A16 016A16 Group 2 SI/O communication mode register G2MR
013B16 Group 1 transmit CRC code register GITCRC| o16B16 Group 2 SI/O communication control register G2CR
013C16 Group 1 SI/O expans!on mod.e register - G1EMR| | 016C16 Group 2 SVO transmit buffer register GoTB
013D16 Group 1 SI/O expansion receive control register G1ERC| | 016D16
013E16 Group 1 SI/O special communlcatlon |n.terrupt detect rc.aglster G1IRF| | 016E16 Group 2 SVO receive buffer register G2RB
013F16 Group 1 SI/O expansion transmit control register G1ETC| | 016F16
014016 017016 ]
014116 CTOUP 2 waveform generate register 0 G2POO0| | gq77,¢ CGroup 2 IEBus address register IEAR
014216 017216 Group 2 IEBus control register IECR
014316 Group 2 waveform generate register 1 G2PO1| 017316 Group 2 IEBus transmit interrupt cause detect register IETIF
014416 017416 Group 2 IEBus receive interrupt cause detect register IERIF
014516 Group 2 waveform generate register 2 G2P0O2 017516
014616 017616
014716 Group 2 waveform generate register 3 G2PO3| 917716
014816 017816 Input function select register IPS
014916 Group 2 waveform generate register 4 G2P0O4 017916
014A16 017A16 Group 3 SI/O communication mode register G3MR
014B16 Group 2 waveform generate register 5 G2PO5| M017B16 Group 3 SI/O communication control register G3CR
014C16 017C16 ) )
014Dy CTOUP 2 waveform generate register 6 G2PO6 | | g17pye Croup 3 SIO transmit buffer register G3TB
014E16 017E16 ) ]
014F1s Croup 2 waveform generate register 7 G2PO7| | g17p4e Croup 3 SI/O receive buffer register G3RB

The blank area is reserved and cannot be used by user.
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018016 01B016
018116 Group 3 waveform generate register O G3POO