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M32C/83 Group (M32C/83, M32C/83T)

1.2 Performance Overview
Tables 1.1 and 1.2 list performance overview of the M32C/83 Group (M32C/83, M32C/83T).

Table 1.1 M32C/83 Group (M32C/83, M32C/83T) Performance (144-Pin Package)

Characteristic Performance

M32C/83 | M32C/83T

CPU Basic Instructions 108 instructions

Minimum Instruction Execution Time | 31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 to 5.5 V)®)31.3 ns (f(BCLK)=32 MHz, Vcc=4.2 to 5.5 V)i¥)
50 ns (f(BCLK)=20 MHz, Vcc=3.0t0 5.5 V)

Operating Mode Single-chip mode, Memory expansion Single-chip mode
mode and Microprocessor mode
Address Space 16 Mbytes
Memory Capacity See Table 1.3
Peripheral | I/O Port 123 1/O pins and 1 input pin
Function |Multifunction Timer Timer A: 16 bits x 5 channels, Timer B: 16 bits x 6 channels
Three-phase motor control circuit
Intelligent I/O Time measurement function: 16 bits x 12 channels

Waveform generating function: 16 bits x 28 channels

Communication function (Clock synchronous serial 1/0, Clock asynchronous se-
rial 1/0, HDLC data processing, Clock synchronous variable length serial 1/0,
IEBus(), 8-bit or 16-bit Clock synchronous serial 1/0)

Serial 110 5 Channels
Clock synchronous serial I/0, Clock asynchronous serial 1/0, IEBus(), 12C bus(@)
CAN Module 1 channel  Supporting CAN 2.0B specification
A/D Converter 10-bit A/D converter: 2 circuit, 34 channels
D/A Converter 8 bits x 2 channels
DMAC 4 channels
DMAC I Can be activated by all peripheral function interrupt sources
Immediate transfer, Calculation transfer and Chain transfer functions
DRAM CAS before RAS refresh, Self-reflesh, EDO, EP
CRC Calculation Circuit CRC-CCITT
X/Y Converter 16 bits x 16 bits
Watchdog Timer 15 bits x 1 channel (with prescaler)
Interrupt 42 internal and 8 external sources, 5 software sources, Interrupt priority level: 7
Clock Generation Circuit 4 circuits

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

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

Oscillation Stop Detect Function Main clock oscillation stop detect function
Electrical | Supply Voltage 4.2t0 5.5V (f(BCLK)=32 MHz) 4.2t0 5.5V (f(BCLK)=32 MHz)
Charact- 3.0to 5.5 V (f(BCLK)=20 MHz, through VDC)
eristics 3.0t0 3.6 V (f(BCLK)=20 MHz,
not through VDC)
Power Consumption 41 mA (Vcc=5V, f(BCLK)=32 MHz) 41 mA (Vcc=5V, f(BCLK)=32 MHz)
38 mA (Vcc=5V, f(BCLK)=30 MHz) 38 mA (Vcc=5V, VI(BCLK)=30 MHz)
26 mA (Vcc=3.3 V, f(BCLK)=20 MHz) 470 pA (Vce=5V, f(XcIN)=32 kHz,
470 pA (Vce=5V, f(XCIN)=32 kHz, in wait mode)
in wait mode) 0.4 pA (Vce=5V, stop mode)

340 pA (Vce=3.3V, f(XcIN)=32 kHz,
through VDC, in wait mode)

5.0 pA (Vce=3.3 V, f(XcIN)=32 kHz,
not through VDC, in wait mode)

0.4 pA (Vce=5V, stop mode)

0.4 pA (Vcc=3.3 V, stop mode)

Flash Program/Erase Supply Voltage 3.3+x03Vor50+05V 5005V

Memory |Program and Erase Endurance 100 times

Operating Ambient Temperature —20 to 85°C, —40 to 85°C (optional) |—4O to 85°C (T version)
Package 144-pin plastic molded LQFP

NOTES:

1. IEBus is a trademark of NEC Electronics Corporation.

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

3. Contact our sales office if 30-MHz or higher frequency is required.
All options are on a request basis.
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M32C/83 Group (M32C/83, M32C/83T)

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

Classsfication Symbol |1/O Type Function
Serial I/O STxDO to o Outputs serial data when slave mode is selected
Special Function | STxD4
SRxDO to | Inputs serial data when slave mode is selected
SRxD4
SSO0to SS4| | Input pins to control serial I/O special function
Reference VREF | Applies reference voltage to the A/D converter and D/A converter
Voltage Input
A/D Converter | ANo to AN7 | Analog input pins for the A/D converter
ANOo to ANO7
AN20 to AN27
AN150 to AN157
ADTRG I Input pin for an external A/D trigger
ANEXO0 /O | Extended analog input pin for the A/D converter and output pin in external
op-amp connection mode
ANEX1 | Extended analog input pin for the A/D converter
D/A Converter | DAO, DAl o Output pin for the D/A converter
Intelligent 1/0O | INPCO0 to INPC02 | Input pins for the time measurement function
INPCO3 to
INPCO7(®)
INPC11 to INPC12
INPC16 to
INPC17()
OUTCOoto OUTCO2| O Output pins for the waveform generating function
OUTCO4 to (OUTC20 and OUTC22 assigned to P70 and P71 are pins for the N-channel open drain output.)
0UTCOs(L)
OUTCloto OUTCL2
OUTCI3to
ouTCL®)
OUTC20to OUTC22
OUTC23to
outciw)
OUTC30to OUTC32
OUTC31, OUTC33
o OUTC37(L)
ISCLKOto ISCLK2 | 1/O Inputs and outputs the clock for the intelligent /O communication function
ISCLK3®
ISRXDO to ISRXD3 | Inputs data for the intelligent /O communication function
ISTXDOto ISTXD3| O Outputs data for the intelligent I/O communication function
BEOQIN, BELIN | Inputs data for the intelligent /O communication function
BEOout,BElour| O Outputs data for the intelligent I/O communication function
IEIN | Inputs data for the intelligent /O communication function
|Eout @) Outputs data for the intelligent I/O communication function
CAN CANIN | Input pin for the CAN communication function
CANouTt o Output pin for the CAN communication function
| : Input O : Output 1/0 : Input and output
NOTE:

1. Available in the 144-pin package only.
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M32C/83 Group (M32C/83, M32C/83T)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers.
A register bank comprises 8 registers (RO, R1, R2, R3, A0, A1, SB and FB) out of 28 CPU registers. Two
sets of register banks are provided.

b3, b15 b0
General Register | R2 ROH ROL ]
fmmmmm e |
! R3 R1H R1L
""""""""" || pData Register()
R2
b23 R3 I
A0 1
1| »Address Register(l)
Al
SB Il Static Base Register(1)
FB Il Frame Base Register®
I
USP User Stack Pointer
ISP Interrupt Stack Pointer
INTB Interrupt Table Register
PC Program Counter
| FLG | Flag Register
bi5. - " bs b7 bo!
L[ e [ [ 1] luft]o[s]s[z]o[c]
Carry Flag
Debug Flag
Zero Flag
Sign Flag
Register Bank Flag
Overflow Flag
Interrupt Enable Flag
Stack Pointer Select Flag
Reserved Space
Processor Interrupt Priority Level
Reserved space
b15 b0
High-Speed Interrupt Register . SVF Flag Save Register
SVP PC Save Register
VCT Vector Register
b7 b0
DMAC Associated Register DMDO
DMA Mode Register
b15 DMD1
DCTO )
DMA Transfer Count Register
DCT1
DRCO )
DMA Transfer Count Reload Register
h23 DRC1
DMAO
DMA Memory Address Register
DMA1
DRAO
DMA Memory Address Reload Register
DRA1
DSA0
DMA SFR Address Register
DSAl

NOTES:
1. A register bank comprises these registers. Two sets of register banks are provided.

Figure 2.1 CPU Register
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M32C/83 Group (M32C/83, M32C/83T)

3. Memory

Figure 3.1 shows a memory map of the M32C/83 group (M32C/83, M32C/83T).

M32C/83 group (M32C/83, M32C/83T) provides 16-Mbyte address space from addresses 00000016 to
FFFFFF16.

The internal ROM is allocated lower addresses beginning with address FFFFFF16. For example, a 64-
Kbyte internal ROM is allocated addresses FF000016 to FFFFFF16.

The fixed interrupt vectors are allocated addresses FFFFDC16 to FFFFFF16. It stores the starting address
of each interrupt routine. Refer to 10. Interrupts for details.

The internal RAM is allocated higher addresses beginning with address 00040016. For example, a 10-
Kbyte internal RAM is allocated addresses 00040016 to 002BFF16. Besides storing data, it becomes stacks
when the subroutine is called or an interrupt is acknowledged.

SFR, consisting of control registers for peripheral functions such as 1/O port, A/D conversion, serial I/O, and
timers, is allocated addresses 00000016 to 0003FF16. All addresses, which have nothing allocated within
SFR, are reserved space and cannot be accessed by users.

The special page vectors are allocated addresses FFFEQ016 to FFFFDBA16. It is used for the JMPS instruc-
tion and JSRS instruction. Refer to the Renesas publication Software Manual for details.

In memory expansion mode and microprocessor mode, some space are reserved and cannot be accessed
by users.

00000016
SFR
00040016
Internal RAM
007FFF16
Reserved Space FFFEOO16
00800016 ! Special Page
Vector Table
! FFFFDC16 |- -zcmmaamaao o
External Space(l) ! - Undefined Instruction
/’ - Overflow E
' - BRK Instruction
! - Address Match 7
F0000016 | Reserved Space(?) g E
- i 4)]
F8000016 S Watchdog Timert ):
3 - — -
Internal ROM®) g NIV E
FFFFFF16 - FFFFFF16E Reset g
NOTES:

1. In memory expansion and microprocessor modes

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

3. This space can be used in single-chip mode and memory expansion mode. This space becomes external
space in microprocessor mode.

4. Watchdog timer interrupt, oscillation stop detection interrupt, and low voltage detection interrupt share vectors.

Figure 3.1 Memory Map
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M32C/83 Group (M32C/83, M32C/83T)

Address Register

Symbol

Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816

003916

003A16

003B16

003C1s6

003D16

003E16

003F16

004016 | DRAM Control Register (1)

DRAMCONT

XX16

004116 | DRAM Refresh Interval Set Register (1)

REFCNT

XX16

004216

004316

004416

004516

004616

004716

004816

004916

004A16

004B16

004C1s6

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516

005616

005716 | Flash Memory Control Register 0

FMRO

XX00 00012

005816

005916

005A16

005B16

005C16

005D16

005E16

005F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. These registers in M32C/83T cannot be used.
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M32C/83 Group (M32C/83, M32C/83T)

Address Register Symbol Value after RESET
018016 _ _ XX16
018116 Group 3 Waveform Generating Register 0 G3PO0 XX16
018216 _ _ XX16
018316 Group 3 Waveform Generating Register 1 G3PO1 XX16
018416 _ _ XX16
018516 Group 3 Waveform Generating Register 2 G3P0O2 XX16
018616 _ _ XX16
018716 Group 3 Waveform Generating Register 3 G3PO3 XX16
018816 _ _ XX16
018916 Group 3 Waveform Generating Register 4 G3P0O4 XX16
018A16 _ _ XX16
018B16 Group 3 Waveform Generating Register 5 G3PO5 XX16
018C16 _ _ XX16
018D16 Group 3 Waveform Generating Register 6 G3PO6 XX16
018E16 _ _ XX16
018F16 Group 3 Waveform Generating Register 7 G3PO7 XX16
019016 | Group 3 Waveform Generating Control Register 0 G3POCRO 0016
019116 | Group 3 Waveform Generating Control Register 1 G3POCR1 0016
019216 | Group 3 Waveform Generating Control Register 2 G3POCR2 0016
019316 | Group 3 Waveform Generating Control Register 3 G3POCR3 0016
019416 | Group 3 Waveform Generating Control Register 4 G3POCR4 0016
019516 | Group 3 Waveform Generating Control Register 5 G3POCR5 0016
019616 | Group 3 Waveform Generating Control Register 6 G3POCR6 0016
019716 | Group 3 Waveform Generating Control Register 7 G3POCR7 0016
019816 _ _ XX16
019916 Group 3 Waveform Generating Mask Register 4 G3MK4 XX16
019A16 _ _ XX16
019B16 Group 3 Waveform Generating Mask Register 5 G3MK5 XX16
019C16 _ _ XX16
019D16 Group 3 Waveform Generating Mask Register 6 G3MK6 XX16
019E16 _ _ XX16
019F16 Group 3 Waveform Generating Mask Register 7 G3MK7 XX16
01A016 ] _ XX16
01A116 Group 3 Base Timer Register G3BT XX16
01A216 | Group 3 Base Timer Control Register 0 G3BCRO 0016
01A316 | Group 3 Base Timer Control Register 1 G3BCR1 0016
01A416

01A516

01A616 | Group 3 Function Enable Register G3FE 0016
01A716 | Group 3 RTP Output Buffer Register G3RTP 0016
01A816

01A916

01AA16

01AB16

01AC16

01AD16| Group 3 SI/O Communication Flag Register G3FLG XXXX XXX02
01AE16

01AF16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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M32C/83 Group (M32C/83, M32C/83T)

Address Register Symbol Value after RESET
01EO16 | CANO Message Slot Buffer O Standard IDO COSLOTO_O XX16

01El16 | CANO Message Slot Buffer O Standard ID1 COSLOTO_1 XX16

01E216 | CANO Message Slot Buffer 0 Extended IDO COSLOTO_2 XX16

01E316 | CANO Message Slot Buffer 0 Extended ID1 COSLOTO_3 XX16

01E416 | CANO Message Slot Buffer 0 Extended ID2 COSLOTO_4 XX16

01E516 | CANO Message Slot Buffer 0 Data Length Code COSLOTO_5 XX16

01E616 | CANO Message Slot Buffer 0 Data 0 COSLOTO_6 XX16

01E716 | CANO Message Slot Buffer 0 Data 1 COSLOTO_7 XX16

01E816 | CANO Message Slot Buffer 0 Data 2 COSLOTO_8 XX16

01E916 | CANO Message Slot Buffer 0 Data 3 COSLOTO_9 XX16

01EA16 | CANO Message Slot Buffer 0 Data 4 COSLOTO_10 XX16

01EB16 | CANO Message Slot Buffer 0 Data 5 COSLOTO_11 XX16

01EC16 | CANO Message Slot Buffer 0 Data 6 COSLOTO_12 XX16

01ED16 | CANO Message Slot Buffer 0 Data 7 COSLOTO_13 XX16

01EE16 | CANO Message Slot Buffer 0 Time Stamp High-Order COSLOTO_14 XX16

01EF16 | CANO Message Slot Buffer O Time Stamp Low-Order COSLOTO_15 XX16

01F016 | CANO Message Slot Buffer 1 Standard IDO COSLOTL_0 XX16

01F116 | CANO Message Slot Buffer 1 Standard ID1 COSLOTL 1 XX16

01F216 | CANO Message Slot Buffer 1 Extended IDO COSLOTL_2 XX16

01F316 | CANO Message Slot Buffer 1 Extended ID1 COSLOTL_3 XX16

01F416 | CANO Message Slot Buffer 1 Extended ID2 COSLOT1_4 XX16

01F516 | CANO Message Slot Buffer 1 Data Length Code COSLOT1_5 XX16

01F616 | CANO Message Slot Buffer 1 Data 0 COSLOTL_6 XX16

01F716 | CANO Message Slot Buffer 1 Data 1 COSLOTL_7 XX16

01F816 | CANO Message Slot Buffer 1 Data 2 COSLOTL_8 XX16

01F916 | CANO Message Slot Buffer 1 Data 3 COSLOTL 9 XX16

01FA16 | CANO Message Slot Buffer 1 Data 4 COSLOT1_10 XX16

01FB16 | CANO Message Slot Buffer 1 Data 5 COSLOT1_11 XX16

01FC16 | CANO Message Slot Buffer 1 Data 6 COSLOT1_12 XX16

01FD16 | CANO Message Slot Buffer 1 Data 7 COSLOT1_13 XX16

01FE16 | CANO Message Slot Buffer 1 Time Stamp High-Order COSLOT1_14 XX16

01FF16 | CANO Message Slot Buffer 1 Time Stamp Low-Order COSLOT1_15 XX16

020016 _ XX01 0X012(1)
020116 CANO Control Register 0 COCTLRO XXXX 00002(1)
020216 _ 0000 00002(1)
020316 CANO Status Register COSTR X000 0X012(1)
020416 , 0016(1)
020516 CANO Extended ID Register COIDR 00160
020616 , _ _ 0000 XXXX2(1)
020716 CANO Configuration Register COCONR 0000 00002(1)
020816 , , 0016%)

020916 CANO Time Stamp Register COTSR 0016(1)
020A16 | CANO Transmit Error Count Register COTEC 00161
020B16 | CANO Receive Error Count Register COREC 00161
020C16 _ 0016(1)
020D16 CANO Slot Interrupt Status Register COSISTR 0016(1)
020E16

020F16

X: Indeterminate
Blank spaces are reserved. No access is allowed.
NOTES:
1. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) and supplying a
clock to the CAN module after reset.
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M32C/83 Group (M32C/83, M32C/83T)

Address

Register

Symbol

Value after RESET

023916

CANO Message Slot 9 Control Register /
CANO Local Mask Register B Standard ID1

COMCTLY/
COLMBR1

0000 000022
XX00 00002

023A16

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

COMCTL10/
COLMBR2

0000 000022
XXXX 000022

023B16

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

COMCTL11/
COLMBR3

0016(2)
0016

023C1s6

CANO Message Slot 12 Control Register /
CANO Local Mask Register B Extended 1D2

COMCTL12/
COLMBR4

0000 000022
XX00 00002

023D16

CANO Message Slot 13 Control Register

COMCTL13

0016(2)

023E16

CANO Message Slot 14 Control Register

COMCTL14

0016(2

023F16

CANO Message Slot 15 Control Register

COMCTL15

(Note 1)

024016

CANO Slot Buffer Select Register

COSBS

)
0016(2)
0016(2)

024116

CANO Control Register 1

COCTLR1

XX00 00XX2()

024216

CANO Sleep Control Register

COSLPR

XXXX XXX02

024316

024416
024516

CANO Acceptance Filter Support Register

COAFS

00162
0116

024616

024716

024816

024916

024A16

024B16

024C1s6

024D16

024E16

024F16

025016

025116

025216

025316

025416

025516

025616

025716

025816

025916

025A16

025B16

025C16

025D16

025E16

025F16

026016

026116
to
02BF16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the COCTLR1 register switches functions for addresses 022016 to 023F16.
2. Values are obtained by setting the SLEEP bit in the COSLPR register to "1" (sleep mode exited) and supplying a
clock to the CAN module after reset.
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M32C/83 Group (M32C/83, M32C/83T)

<100-pin package>

Address

Register

Symbol

Value after RESET

03A016

03Al16

03A216

03A316

03A416

03A516

03A616

03A716

03A816

03A916

03AA16

03AB16

03AC16

03AD16

03AE16

03AF16

Function Select Register C

PSC

0X00 00002

03B016

Function Select Register A0

PSO

0016

03B116

Function Select Register Al

PS1

0016

03B216

Function Select Register BO

PSLO

0016

03B316

Function Select Register B1

PSL1

0016

03B416

Function Select Register A2

PS2

00X0 00002

03B516

Function Select Register A3

PS3

0016

03B616

Function Select Register B2

PSL2

00X0 00002

03B716

Function Select Register B3

PSL3

0016

03B816

03B916

03BA16

03BB16

03BC16

03BD16

03BE16

03BF16

03CO016

Port P6 Register

P6

XX16

03C1l16

Port P7 Register

P7

XX16

03C216

Port P6 Direction Register

PD6

0016

03C316

Port P7 Direction Register

PD7

0016

03C416

Port P8 Register

P8

XX16

03C516

Port P9 Register

P9

XX16

03C616

Port P8 Direction Register

PD8

00X0 00002

03C716

Port P9 Direction Register

PD9

0016

03C816

Port P10 Register

P10

XX16

03C916

03CA16

Port P10 Direction Register

PD10

0016

03CB16

03CCi1s

03CD16

03CE16

03CF16

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. K2 Set address spaces 03CB16, 03CE16 and 03CF16 to "FF16" in the 100-pin package.
2. [T1 Address spaces 03A016, 03A116, 03B916, 03BC16, 03BD16, 03C916, 03CC16 and 03CD16 are not provided
in the 100-pin package.

(Note 2)

(Note 2)

(Note 2)

(Note 2)

(Note 1)

(Note 2)

(Note 1)
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M32C/83 Group (M32C/83, M32C/83T)

Vce=5V

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

o Standard )
Symbol Parameter Measurement Condition Unit
Min | Typ | Max
- Resolution VrRe=Vce 10 | Bits
ANo to AN7 3 LSB
ANExo, ANEx1 - LSB
INL Integral Nonlinearity Error VrReF=Vec=5V
External op-amp . LSB
connection mode - LSB
DNL Differential Nonlinearity Error +1 | LSB
- Offset Error +3 | LSB
- Gain Error +3 | LSB
RLADDER Resistor Ladder VReEF=Vce 8 40 | kQ
tconw 10-bit Conversion Time 2.1 ps
tconw 8-bit Conversion Time 1.8 us
tsavp Sample Time 0.2 us
VREF Reference Voltage Veec | V
Via Analog Input Voltage VREF | V
NOTES:

1. Divide f(Xi), if exceeding 16 MHz, to keep @AD frequency at 16 MHz or less.

Table 5.5 D/A Conversion Characteristics (Vcc = VREF = 4.2 to 5.5V, Vss = AVss = 0V
at Topr = -20to 85°C, f(XIN) = 32MHz unless otherwise specified)

Symbol Parameter Measurement Condition . Standard Unit
Min | Typ | Max
- Resolution 8 | Bits
- Absolute Accuracy 10| %
tsu Setup Time 3 us
Ro Output Resistance 4 10 | 20 | kQ
IVREF m%fft”é“u"rfe';fwer Supply (Note 1) 15 | mA
NOTES:

1. Measurement results when using one D/A converter. The DA register (i=0, 1) of the
D/A converter not being used is set to "0016". The resistor ladder in the A/D converter is exclued.
Ivrer flows even if the VCUT bit in the ADICONL1 register is set to "0" (no VRer connection).

Table 5.6 Flash Memory Version Electrical Characteristics

Standard
Parameter Unit
Min Typ Max
Program Time (per page) 8 120 ms
Block Erase Time (per block) 50 600 ms

NOTES:

1. Vce= 4.2 to 5.5V (through VDC), 3.0 to 3.6V (not through VDC) at Topr= 0 to 60° C, unless

otherwise specified
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M32C/83 Group (M32C/83, M32C/83T)

Timing Requirements

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

Table 5.14 Timer B Input (Count Source Input in Event Counter Mode)

Vce=5V

Standard .
Symbol Parameter - Unit
Min Max
(g1 TBi Input Cycle Time (counted on one edge) 100 ns
tw(teH) TBin Input High ("H") Pulse Width (counted on one edge) 40 ns
tw(reL) TBim Input Low ("L") Pulse Width (counted on one edge) 40 ns
tcm) TBi Input Cycle Time (counted on both edges) 200 ns
tw(rH) TBi Input High ("H") Pulse Width (counted on both edges) 80 ns
tw(reL TBi Input Low ("L") Pulse Width (counted on both edges) 80 ns
Table 5.15 Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min Max
tcm TBim Input Cycle Time 400 ns
tw(tBH) TBim Input High ("H") Pulse Width 200 ns
tw(TsL) TBim Input Low ("L") Pulse Width 200 ns
Table 5.16 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min Max
tc(m) TBiN Input Cycle Time 400 ns
tw(BH) TBim Input High ("H") Pulse Width 200 ns
tw(msy TBim Input Low ("L") Pulse Width 200 ns
Table 5.17 A/D Trigger Input
Standard .
Symbol Parameter Unit
Min Max
tcap) ADTrG Input Cycle Time (required for re-trigger) 1000 ns
twiapL) ADre Input Low ("L") Pulse Width 125 ns
Table 5.18 Serial I/O
Standard )
Symbol Parameter - Unit
Min Max
toex CLKi Input Cycle Time 200 ns
tw(ckH) CLKi Input High ("H") Pulse Width 100 ns
tw(cky CLKi Input Low ("L") Pulse Width 100 ns
tdcQ TxDi Output Delay Time 80 ns
thc TxDi Hold Time 0 ns
tsuo-q RxDi Input Set Up Time 30 ns
thc RxDi Input Hold Time 90 ns
Table 5.19 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min Max
twinH INTi Input High ("H") Pulse Width 250 ns
tWONL INTi Input Low ("L") Pulse Width 250 ns
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M32C/83 Group (M32C/83, M32C/83T)

Vce=3.3V

Table 5.24 Electrical Characteristics (Vcc=3.0 to 3.6V, Vss=0V at Topr = -20 to 85°C,
f(XIN)=20MHz unless otherwise specified)
Symbol Parameter Condition Standard Unit
Min | Typ | Max
VoH Output High ("H") P0o-P07, P1lo-P17, P20-P27, P30-P37, P4o-P47, loH=-1mA Vce-0.6 \Y
Voltage P50-P57, P60-P67, P72-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P146, P150-P157(1
Xout loH=-0.1mA 2.7 \%
Xcout No load applied 3.3 \
VoL Output Low ("L") P0o-P07, P1lo-P17, P20-P27, P30-P37, P4o-P47, lo,=1mA 0.5 \Y
Voltage P50-P57, P60-P67, P70-P77, P80-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s6, P150-P157(1
Xout lo,=0.1mA 05| V
Xcout No load applied 0 \
VT+VT  |Hysteresis HOLD, RDY, TAOIN-TA4iN, TBOIN-TB5iN, INTO- 0.2 1.0 | V
INT5, ADTrG, CTSO-CTS4, CLKO-CLK4, TAOouT-
TA4out, NMI, KIO-KI3, RXxDO-RxD4, SCLO-SCL4,
SDAO-SDA4
RESET 0.2 1.8 \Y%
I+ Input High ("H") PQo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, V=3V 4.0 | A
Current P50-P57, P60-P67, P70-P77, P80-P87, P9o-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s6, P150-P157(1, Xin, RESET, CNVss,
BYTE
IiL Input Low ("L") P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, Vi=0V -4.0 | HA
Current P50-P57, P60-P67, P70-P77, P80-P87, P9o-P97,
P100-P107, P110-P114, P120-P127, P130-P137,
P140-P14s, P150-P157(W), Xin, RESET, CNVss,
BYTE
RpuLLup  |Pull-up Resistance PQo-P07, P1o-P17, P20-P27, P30-P37, P40-P47, Vi=0V 66 120 | 500 | kQ
P50-P57, P60-P67, P72-P77, P80o-P84, P8s, P87,
P90-P97, P100-P107, P110-P114, P120-P127,
P130-P137, P140-P14s6, P150-P157(1
RfxiN Feedback Resistance |XiN 3.0 MQ
Rfxcin Feedback Resistance |Xcin 20.0 MQ
VRAM RAM Standby Through VDC 25 \%
Voltage Not through VDC 2.0 Vv
Icc Power Supply Measurement condition: f(XiN)=20 MHz, square wave, 26 | 38 | mA
Current In single-chip mode, output no division
pins are left open and other s o =35 k17 “with a wait state, 5.0 A
pins are connected to Vss. not through VDC, Topr=25° C
f(Xcin)=32 kHz, with a wait state, 340 HA
through VDC, Topr=25° C
Topr=25° C when the clock stops 0.4 | 20 | BA
NOTES:

1. P11 to P15 are provided in the 144-pin package only.
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M32C/83 Group (M32C/83, M32C/83T)

Vce=3.3V

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

Table 5.28 External Clock Input

Symbol Parameter Standard Unit
Min Max
tc External Clock Input Cycle Time 50 ns
tw(H) External Clock Input High ("H") Pulse Width 22 ns
tw(w) External Clock Input Low ("L") Pulse Width 22 ns
tr External Clock Rise Time ns
tf External Clock Fall Time ns
Table 5.29 Memory Expansion Mode and Microprocessor Mode
Symbol Parameter .Standard Unit
Min Max
taclrooe) |Data Input Access Time (RD standard, with no wait state) (Note 1)| ns
taclaooe |Data Input Access Time (AD standard, CS standard, with no wait state) (Note 1)| ns
tac2rooe) |Data Input Access Time (RD standard, with a wait state) (Note 1)| ns
tac2qoop |Data Input Access Time (AD standard, CS standard, with a wait state) (Note 1)| ns
tac3roDe) | Data Input Access Time (RD standard, when accessing a space with the multiplexed bus) (Note 1)| ns
tac3oop | Data Input Access Time (AD standard, CS standard, when accessing a space with the multiplexed bus) (Note 1)| ns
tac4rasop |Data Input Access Time (RAS standard, when accessing a DRAM space) (Note 1)| ns
tac4asop |Data Input Access Time (CAS standard, when accessing a DRAM space) (Note 1)| ns
tac4crooe) |Data Input Access Time (CAD standard, when accessing a DRAM space) (Note 1)| ns
tsupseck) | Data Input Setup Time 30 ns
tsuroy-eck) |RDY Input Setup Time 40 ns
tsu¢opeak) [HOLD Input Setup Time 60 ns
th(roDB) Data Input Hold Time 0 ns
th(caspp) Data Input Hold Time 0 ns
theckroy)  |RDY Input Hold Time 0 ns
theckHop) |[HOLD Input Hold Time 0 ns
tdeckHoa) |HLDA Output Delay Time 25 ns
NOTES:

1. Values can be obtained from the following equations, according to BCLK frequency. Insert a wait state or lower
operation frequency, f(ecx), if the calculated value is negative.

10°
taci(RD-DB)=—————— —35  [ng]
f(BCLK) X 2
10°
tac1(AD - DB) = feo 35 [ns]
9
tac2(RD — DB) = % -35 [ns] (m=3 with 1 wait state, m=5 with 2 wait states
. and m=7 with 3 wait states)
10 Xn . . . .
tac2(AD - DB) = W -35 [ns] (n=2 with 1 wait state, n=3 with 2 wait states
o and n=4 with 3 wait states)
tac3(RD - DB) = % -35 [ns] (m=3 with 2 wait states and m=5 with 3 wait states)
9
tac3(AD - DB) = % -35 [ns] (n=5 with 2 wait states and n=7 with 3 wait states)
9
tac4(RAS — DB) = % —35 [ns] (m=3 with 1 wait state and m=5 with 2 wait states)
9
tac4(CAS —DB) = % —35 [ns] (n=1 with 1 wait state and n=3 when 2 wait states)
9
tac4(CAD - DB) = % —35 [ns] (I=1 with 1 wait state and =2 with 2 wait states)
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M32C/83 Group (M32C/83, M32C/83T)

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

Table 5.41 Memory Expansion Mode and Microprocessor Mode (with No Wait State)

Vce=3.3V

Symbol Parameter M%%S#éﬁirgr? nt Standard Unit
Min Max
tdeokap) | Address Output Delay Time 18 ns
theokap) | Address Output Hold Time (BCLK standard) 0 ns
th(ro-AD) Address Output Hold Time (RD standard) 0 ns
thwwr-AD) Address Output Hold Time (WR standard) (Note 1) ns
tdeokes) | Chip-select Signal Output Delay Time 18 ns
theokes) | Chip-select Signal Output Hold Time (BCLK standard) 0 ns
throcs) Chfp-select ngnal Output Hold Tfme (RD standard) See Figure 5.1 0 ns
thmwrcs) Chip-select Signal Output Hold Time (WR standard) (Note 1) ns
tdeokAE) | ALE Signal Output Delay Time 18 ns
theokaE) | ALE Signal Output Hold Time -2 ns
tdeckrp)  |RD Signal Output Delay Time 18 ns
theockrp)  |RD Signal Output Hold Time -3 ns
tdeakwr) | WR Signal Output Delay Time 18 ns
theck-wr) | WR Signal Output Hold Time 0 ns
tdoBwWR) Data Output Delay Time (WR standard) (Note 1) ns
thwrDB) Data Output Hold Time (WR standard) (Note 1) ns
tWwR) WR Output Width (Note 1) ns
NOTES:
1. Values can be obtained from the following equations according to the BCLK frequency.
9
tdOB-WR)= —————— —20 [ns]
f(BCLK)
th(WR - DB) = i —-10 [ng]
f(BcLK) X 2
10°
th(WR — AD) = W —-10 |[ng]
10°
th(WR - CS) = —f(BCLK) X2 10 [ns]
10°
tw(WR) = —f(BCLK) X2 15 [ns]
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M32C/83 Group (M32C/83, M32C/83T)

Vce=3.3V
Memory Expansion Mode and Microprocessor Mode
(With 2 wait states, when accessing the DRAM area)

Read Timing

BCLK

: teyc :

th(BCLK-CAD)

" . td(BCLK-CAD) :

td(BCLK;RAD) th(?CLK-RAD) Il : 18ns.max(®) E ! AL E

18ns.max® | Onsmin @ i1 : {  Onsmin; ;

. -~> ; - i ! - H !
MAi X Row address: X Column address X ' X

tRPQ

'
'

>
h

b — ]

RAS T\ P

‘_ th(BCL_K-RAS)
Ons.mln

o th(RAS-RAD)®) | ,

td(BCLK-RAS)

td(BCLK-CAS)

»18ns.max®): ‘€»'18ns.max® :

tsu(DB-BCLK) ‘«—»! ra-pith(CAS-DB)

CASL — - — N :
CASH Do P P : " th(BCLK-CAS) !
' b Lo . : © Ons.min :
bw- Do P o tac4(CAS-DB)®@ E f
; P Do . “facacrpoB@: E ; 5
: Do ! 7 tac4(RAS-DB)® R :
YR S S ;r | | SR S

Ons.min

NOTES:

1. Values guaranteed only when the microcomputer is used independently. A maximum of 35ns is
guaranteed for the followings:
td(BCLK-RAS) + tsu(DB-BCLK)
td(BCLK-CAS) + tsu(DB-BCLK)
td(BCLK-CAD) + tsu(DB-BCLK)

2. It varies with the operation frequency.
tac4(RAS-DB)=(tcyc/2 x m-35)ns.max (m=3 with 1 wait state and m=5 with 2 wait states)
tac4(CAs-DB)=(tcyc/2 x n-35)ns.max (n=1 with 1 wait state and n=3 with 2 wait states)
tac4(CAD-DB)=(tcyc x I-35)ns.max (I=1 with 1 wait state and I1=2 with 2 wait states)
th(RAS-RAD)=(tcyc/2-13)ns.min
trRP=(tcyc/2 x 3-20)ns.min

Measurement Conditions:
*Vce=3.0t0 3.6V
« Input high and low voltage: ViH=1.5V, ViL=0.5V
« Output high and low voltage: VoH=1.5V, VoL=1.5V

Figure 5.13 Vcc=3.3V Timing Diagram (4)
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M32C/83 Group (M32C/83, M32C/83T)

5.2 Electrical Characteristics (M32C/83T)

Table 5.45 Absolute Maximum Ratings

Symbol Parameter Condition Value Unit
Vec Supply Voltage Vec=AVcc -0.3t0 6.0 \%
AVcc Analog Supply Voltage Voc=AVce -0.3t0 6.0 \%
Vi Input Voltage |RESET, CNVss, BYTE, P0o-P07, P1o-P17, P20-P27, -0.3 to Vec+0.3 Y

P30-P37, P40-P47, P50-P57, P6o-P67, P72-P77, P8o-

P87, P90-P97, P100-P107, P110-P114, P120-P127,

P130-P137, P140-P14s, P150-P1579, Vrer, XiN

P70, P71 -0.3t06.0 \Y
Vo Output Voltage |P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50 -0.3 to Vec+0.3 \Y

P57, P60-P67, P72-P77, P80-P84, P8e, P87, P90-P97,

P100-P107, P110-P114, P120-P127, P130-P137, P140-

P14, P150-P1579, Xour
Pd Power Dissipation Topr=25° C 400 mw
Topr Operating Ambient Temperature T version -40 to 85 °C
Tstg Storage Temperature -65 to 150 °C
NOTES:

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

Rev. 1.41 Jan.31, 2006 Page 8l of 91

REJO3B0013-0141

RENESAS




M32C/83 Group (M32C/83, M32C/83T)

Table 5.46 Recommended Operating Conditions
(Vcc=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.
Vo Supply Voltage 4.2 5.0 55 \%
AVce Analog Supply Voltage Vee \%
Vss Supply Voltage \%
AVss Analog Supply Voltage 0 \%
VIH Input High ("H")  |P00-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- | 0.8Vcc Vcc \Y
Voltage P67, P72-P77, P80-P87®), P90o-P97, P100-P107, P110-P114,
P120-P127, P130-P137, P140-P14s, P150-P1574, X,
RESET, CNVss, BYTE
P70, P71 0.8Vcec 6.0
ViL Input Low ("L") P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 0 0.2Vce \Y
Voltage P67, P70-P77, P80-P873, P90-P97, P100-P107, P110-P114,
P120-P127, P130-P137, P140-P14s, P150-P1574, XN,
RESET, CNVss, BYTE
|oH(peak) Peak Output P0o-P0O7, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- -10.0 mA
High ("H") P67, P72-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P146, 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, P86, P87, P90-P97, P100-P107, P110-
Current® P11s, P120-P127, P130-P137, P140-P14s, P150-P1579
loL(peak) Peak Output Low [P0o-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P60 10.0 mA
("L") Current® P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
P114, P120-P127, P130-P137, P140-P146, P150-P1574
loLavg) Average Output |POc-P07, P1o-P17, P20-P27, P30-P37, P40-P47, P50-P57, P6o- 5.0 mA
Low ("L") P67, P70-P77, P80-P84, P86, P87, P90-P97, P100-P107, P110-
Current® P114, P120-P127, P130-P137, P140-P14s, P150-P157%
f(XIN) Main Clock Input [Vcc=4.2 to 5.5V 0 32 MHz
Frequency
f(XaN) Sub Clock Oscillation Frequency 32.768 50 kHz
NOTES:

1. Typical values when average output current is 100ms.
2. Total loLpesk) for PO, P1, P2, P86, P87, P9, P10, P11, P14 and P15 must be 80mA or less.
Total loHpeak) for PO, P1, P2, P8s, P87, P9, P10, P11, P14 and P15 must be -80mA or less.

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

Total loHpeak) for P3, P4, P5, P6, P72to P77, P8oto P84, P12 and P13 must be -80mA or less.
3. VHand Vi reference for P87 applies when P87 is used as a programmable input port.
It does not apply when P87 is used as Xcn.
4. P11 to P15 are provided in the 144-pin package only.
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M32C/83 Group (M32C/83, M32C/83T)

Timing Requirements (Vcc = 4.2 to 5.5V, Vss = 0V at Topr = —40 to 85°C (T version) unless veessv
otherwise specified)
Table 5.51 External Clock Input

Symbol Parameter Standard Unit

Min Max
tc External Clock Input Cycle Time 33 ns
tw(H) External Clock Input High ("H") Pulse Width 13 ns
tw) External Clock Input Low (L") Pulse Width 13 ns
tr External Clock Rise Time ns
tf External Clock Fall Time ns
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o
tw(TAH)
TAIIN input \
tw(TAL)
tc(UP) N
tw(UPH)
<>
TAIOUT input \ _
tw(uPL) N
TAIOUT input
(Counter increment/ ><
decrement input)
In event counter mode
TAIIN input
(When counting on the falling edge) _n(Mn-UP) | <>\ [suUP-Tny
TAIIN input
(When counting on the rising edge) S E—
tc(TB) N
tw(TBH)
TBIIN input
tw(TBL)
tc(AD)
tw(ADL)
- e ———
ADTRG input J
tc(CK) N
tw(CKH)
CLKi
tw(CKL) N
th(c-Q)
TxDi >< ><
M tsu(D-C) < >/th(c-D)
RxDi /‘ *
tw(INL)
D —
INTi input
NMI input # /_
\
2 clock cycles + 300ns 2 clock cycles + 300ns
or more ("L" width) or more

Figure 5.19 VCC =5V Timing Diagram(1)
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M32C/83 Group (M32C/83, M32C/83T)

Package Dimensions

PLQO144KA-A (144P6Q-A) Plastic 144pin 20 X 20 mm body LQFP
JEITA Package Code RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP144-20x20-0.50 | PLQPO144KA-A_ | 144P6Q-A/ FP-144L/ FP-144LV | 1.2g

NOTE)
1. DIMENSIONS "*1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

b

He

Dimension in Millimeters
Symbol " Min | Nom| Max

Terminal cross section D [19.9]20.0]20.1
E 119.9]20.0]20.1
A | — | 14| —

Hp | 21.8]22.0| 22.2
He | 21.8]22.0| 22.2
Al — | — |17
A1 |0.05] 0.1 |0.15

N by [017]0.22][0.27

Rl insy T R

R I ¢ ]0.09]0.145| 0.20

< L c1 0.125

Ly [ 00| — | 8

€ [ — 05| —

Detail F X —_ — 1 0.08

y | —|—10.10

Zo | — [125] —

Ze | — |125] —

L [035] 05065

L[ —T[10]—

PRQP0100JB-A (100P6S-A) Plastic 100pin 14 X 20 mm body LQFP
JEITA Package Code [ RENESAS Code |  Previous Code | MASS[Typ] |
P-QFP100-14x20-0.65 | PRQP0100JB-A | 100P6S-A | 169 |

Hp

EHHHHHHHHHHHHHHHHHHHHHHHHHHHHE
O

81 50
NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

*2
He

Dimension in Millimeters

Symbol T Min [ Nom [ Max

TR ER R e A EE e 000E

D |19.8]20.0]20.2

HARAARARARAARARARAAA

Q O]

100

E 113.8]/14.0]14.2

;H

i (LLLLLLELEEELLLLGLLLLLELL] S

A | — | 28 | —

Hp | 22.5|22.8 | 23.1

1
Zp Index mark

He [ 16.5]16.8 | 17.1

%

< \ Al — | — [305

L T 7\ V. Al 0 (0402
< ~ b, [0.25] 03 | 0.4
Ul E . ¢ [013]0.45] 02

" s o [ — [ 10°

- = ) _ e [ 05065 08

y T— [ — 010

Zo | — (0575 —

Ze | — (0825 —
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