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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.




M32C/84 Group (M32C/84, M32C/84T) 1. Overview
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Package Type:
FP = Package PRQP0100JB-A (100P6S-A)
GP = Package PLQP0O100KB-A (100P6Q-A)
Package PLQP0144KA-A (144P6Q-A)
ROM Number:
Omitted in the Flash Memory Version

Classification:
Blank = General Industrial Use
T =T Version
ROM Capacity:
C = 128 Kbytes
E =192 Kbytes
W = 320 Kbytes
H = 384 Kbytes

J =512 Kbytes
Memory Type:

M = Mask ROM Version
F = Flash Memory Version
S = ROMless Version

RAM Capacity, Pin Count, etc

M32C/84 Group

M16C Family

Figure 1.2 Product Numbering System
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

Table 1.4 Pin Characteristics for 144-Pin Package

Eion. C%?;ml Port Intgri[wupt Timer Pin UART/CAN Pin Intelligent 1/O Pin Analog Pin | Bus Control Pin®
1 P96 TxD4/SDA4/SRxD4 ANEX1
2 P9s CLK4 ANEXO0
3 P94 TB4IN CTS4/RTS4/SS4 DA1
4 P93 TB3IN CTS3/RTS3/SS3 DAO
5 P92 TB2IN TxD3/SDA3/SRxD3
6 P91 TB1IN RxD3/SCL3/STxD3
7 P9o TBOIN CLK3
8 Pl4e
9 P14s
10 P144
11 P143 INPC17/OUTC17
12 P142 INPC16/OUTC16
13 P141 INPC15/0OUTC15
14 Pl4o0 INPC14/OUTC14
15 |BYTE
16 | CNVss
17 | Xein P87
18 | Xcout P86
19 |RESET
20 | XouTt
21 | Vss
22 | XIN
23 |Vcc1
24 P8s NMi
25 P84 | INT2
26 P83 INTT CANOIN
27 P82 | INTO CANOouT
28 P81 TA4IN/U INPC15/0OUTC15
29 P8o TA4ouT/U ISRxDO
30 P77 TA3IN CANOIN INPC14/OUTC14/ISCLKO
31 P76 TA3ouT CANOouT INPC13/0OUTC13/ISTXDO
32 P7s TA2IN/W INPC12/OUTC12/ISRXxD1/BE1IN
33 P74 TA2ouT/W INPC11/0OUTC11/ISCLK1
34 P73 TALNV CTS2/RTS2/552 INPC10/OUTC10/ISTXD1/BE1ouT
35 P72 TAlout/V | CLK2
36 P71 TBS5IN/TAOIN | RxD2/SCL2/STxD2 INPC17/OUTC17
37 P70 TAOouT TxD2/SDA2/SRxD2 INPC16/OUTC16
38 P67 TxD1/SDA1/SRxD1
39 | Vcc1
40 P66 RxD1/SCL1/STxD1
41 |Vss
42 P65 CLK1
43 P64 CTS1/RTS1/SS1
44 P63 TxD0O/SDAO/SRxDO0O
45 P62 RxDO0/SCLO/STxDO
46 P61 CLKO
47 P60 CTSO/RTS0/SSO
48 P137

NOTES:

1. Bus control pins in M32C/84T cannot be used.
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1. Overview

M32C/84 Group (M32C/84, M32C/84T)
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1. P97 /ADTRG / RxD4 / SCL4 / STxD4

PRQP0100JB-A
(100P6S-A)

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

Figure 1.4 Pin Assignment for 100-Pin Package
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M32C/84 Group (M32C/84, M32C/84T) 1. Overview

Table 1.6 Pin Description (144-Pin Package only) (Continued)

Classsfication | Symbol |1/0 Typel SUPPly Function
Voltage

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

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

P120 to P127
P130to P137

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

I : Input O : Output I/O : Input and output

Rev. 1.21 Jul. 08, 2005  Page 18 of 85 RENESAS



M32C/84 Group (M32C/84, M32C/84T) 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers.
The register bank is comprised of 8 registers (RO, R1, R2, R3, A0, Al, 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
""""""""" Ll pData Register()
R2
b23 R3 I
A0 1
1| »Address Register(!)
Al
SB '] 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
b5 - 7 bgbr bo!
L[ ee [ [ ][ uft]o[s]s[z]o[c]
Carry Flag
Debug Flag
Zero Flag
Sign Flag
Register Bank Select 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
b23 DRC1
DMAO
DMA Memory Address Register
DMA1
DRAO
DMA Memory Address Reload Register
DRA1
DSA0
DMA SFR Address Register
DSAl

NOTES:
1. The register bank is comprised of these registers. Two sets of register banks are provided.

Figure 2.1 CPU Register
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M32C/84 Group (M32C/84, M32C/84T) 3. Memory

3. Memory
Figure 3.1 shows a memory map of the M32C/84 group (M32C/84, M32C/84T).
The M32C/84 group (M32C/84, M32C/84T) provides 16-Mbyte address space from addresses 00000016 to

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

Kbyte internal ROM is allocated in addresses FF000016 to FFFFFF16.
The fixed interrupt vectors are allocated addresses FFFFDC16 to FFFFFF16. It stores the starting address

of each interrupt routine.
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 acknowleged.
SFR, consisting of control registers for peripheral functions such as I/O port, A/D converter, serial I/O, and
timers, is allocated addresses 00000016 to 0003FF16. All blank spaces within SFR are reserved and
cannot be accessed by users.
The special page vectors are allocated addresses FFFEOO16 to FFFFDB1s6. It is used for the JMPS instruc-
tion and JSRS instruction. Refer to the Renesas publication M32C/80 Series Software Manual for detalils.
In memory expansion mode and microprocessor mode, some spaces are reserved and cannot be ac-

cessed by users.

00000016
SFR
00040016
Internal RAM
0063FF16
Internal RAM Reserved Space /FFFEOO16
Capacity XXXXXX16 00F00016 @ ; Special Page
Internal ROM |
24 Kbytes 0063FF16 (Data space) ; Vector Table
16 Kbytes 0043FF16 00FFFF16 ! FFFFDC16}----- S .
10 Kbytes 002BFF16 ! I-Undefined Instructiond
External Space® [ E Overflow E
Internal ROM / E  BRK Instruction A
Capacity YYYYYY16 ! I Address Match
512 Kbytes | F8000016 F0000016 | Reserved Space® | ! = E
i - i 5) 3
384 Kbytes FA000016 F8000016 B Watchdog Timer®) £
320 Kbytes FB000016 | | ROM@ E E
192 Kbytes | FD000016 nterna B NI 1
128 Kbytes FE000016 FFFFFF16 - FFFEEF1sE Reset g
NOTES:
1. In memory expansion mode and microprocessor mode.
2. In memory expansion mode.
This space becomes external space in microprocessor mode.
3. Additional 4-Kbyte space is provided in flash memory version for storing data.
This space can be used in single-chip mode and memory expansion mode.
This space becomes reserved space in microprocessor mode.
4. This space can be used in single-chip mode and memory expansion mode.
This space becomes external space in microprocessor mode.
5. Watchdog timer interrupts, oscillation stop detect interrupts,
and voltage down detect interrupts share vectors.

Figure 3.1 Memory Map

Rev. 1.21 Jul. 08, 2005 Page 22 of 85

RENESAS




M32C/84 Group (M32C/84, M32C/84T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
012016 XX16
012116 Base Timer Register 1 G1BT XX16
012216 | Base Timer Control Register 10 G1BCRO 0016

012316 | Base Timer Control Register 11 G1BCR1 X000 000X2
012416 | Time Measurement Prescaler Register 16 G1TPR6 0016
012516 | Time Measurement Prescaler Register 17 G1TPR7 0016
012616 | Function Enable Register 1 G1FE 0016
012716 | Function Select Register 1 G1FSs 0016
012816 XXXX XXXX2
012916 SI/O Receive Buffer Register 1 G1RB X000 XXXX2
012A16 | Transmit Buffer/Receive Data Register 1 G1TB/G1DR XX16
012B16

012C16 | Receive Input Register 1 G1RI XX16
012D16 | SI/O Communication Mode Register 1 G1IMR 0016
012E16 | Transmit Output Register 1 G1TO XX16
012F16 | SI/O Communication Control Register 1 G1CR 0000 X0112
013016 | Data Compare Register 10 G1CMPO XX16
013116 | Data Compare Register 11 G1CMP1 XX16
013216 | Data Compare Register 12 G1CMP2 XX16
013316 | Data Compare Register 13 G1CMP3 XX16
013416 | Data Mask Register 10 G1MSKO XX16
013516 | Data Mask Register 11 G1MSK1 XX16
013616

013716

013816 XX16
013916 Receive CRC Code Register 1 G1RCRC XX16
013A16 0016
013B16 Transmit CRC Code Register 1 G1TCRC 0016
013Cz16 | SI/O Extended Mode Register 1 G1EMR 0016
013D16 | SI/O Extended Receive Control Register 1 G1ERC 0016
013E16 | SI/O Special Communication Interrupt Detect Register 1 G1IRF 0016
013F16 | SI/O Extended Transmit Control Register 1 G1ETC 0000 0XXX2
014016

014116

014216

014316

014416

014516

014616

014716

014816

014916

014A16

014B16

014Cz1s6

014D16

014E16

014F16

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

Address Register Symbol Value after RESET
015016
015116
015216
015316
015416
015516
015616
015716
015816
015916
015A16
015B16
015C1s6
015D16
015E16
015F16
016016
016116
016216
016316
016416
016516
016616
016716
016816
016916
016A16
016B16
016C16
016D16
016E16
016F16
017016
017116
017216
017316
017416
017516
017616
017716
017816 | Input Function Select Register IPS 0016
017916 | Input Function Select Register A IPSA 0016
017A16
017B16
017Cz1s
017D16
to
01DF16

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

4. Special Function Registers (SFR)

Address

Register

Symbol

Value after RESET

023916

CANO Message Slot 9 Control Register /
CANO Local Mask Register B Standard 1D1

COMCTLY/
COLMBR1

0000 00002(2)
XX00 000022

023A16

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

COMCTL10/
COLMBR2

0000 00002
XXXX 00002(2)

023B16

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

COMCTL11/
COLMBR3

00162
0016(2)

023C1s6

CANO Message Slot 12 Control Register /
CANO Local Mask Register B Extended ID2

COMCTL12/
COLMBR4

0000 00002
XX00 00002(2)

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

0016(2)

(Note 1)

024016

CANO Slot Buffer Select Register

COSBS

0016(2)

024116

CANO Control Register 1

COCTLR1

X000 00XX2(2)

024216

CANO Sleep Control Register

COSLPR

XXXX XXX02

024316

024416
024516

CANO Acceptance Filter Support Register

COAFS

0016(2)
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
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) after reset and
supplying the clock to the CAN module.
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M32C/84 Group (M32C/84, M32C/84T)

4. Special Function Registers (SFR)

Address Register Symbol Value after RESET
02F016

02F116

02F216

02F316

02F416 | UART4 Special Mode Register 4 U4SMR4 0016
02F516 | UART4 Special Mode Register 3 U4SMR3 0016
02F616 | UART4 Special Mode Register 2 U4SMR2 0016
02F716 | UART4 Special Mode Register U4SMR 0016
02F816 | UART4 Transmit/Receive Mode Register U4MR 0016
02F916 | UART4 Bit Rate Register U4BRG XX16
02FA16 XX16
02EB16 UART4 Transmit Buffer Register U4TB XX16
02FC16 | UART4 Transmit/Receive Control Register O u4co 0000 10002
02FD16 | UART4 Transmit/Receive Control Register 1 U4C1l 0000 00102
02FE1s6 XX16
02FE16 UART4 Receive Buffer Register U4RB XX16
030016 | Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2
030116

030216 | _ XX16
030316 Timer Al-1 Register TAll XX16
030416 | _ XX16
030516 Timer A2-1 Register TA21 XX16
030616 XX16
030716 Timer A4-1 Register TA41 XX16
030816 | Three-Phase PWM Control Register 0 INVCO 0016
030916 | Three-Phase PWM Control Register 1 INVC1 0016
030A16 | Three-Phase Output Buffer Register 0 IDBO XX11 11112
030B16 | Three-Phase Output Buffer Register 1 IDB1 XX11 11112
030C16 | Dead Time Timer DTT XX16
030D16 | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XX16
030E16

030F16

031016 XX16
031116 Timer B3 Register TB3 XX16
031216 XX16
031316 Timer B4 Register TB4 XX16
031416 XX16
031516 Timer B5 Register TB5 XX16
031616

031716

031816

031916

031A16

031B16 | Timer B3 Mode Register TB3MR 00XX 00002
031Czi6 | Timer B4 Mode Register TB4MR 00XX 00002
031D16 | Timer B5 Mode Register TB5MR 00XX 00002
031E16

031F16 | External Interrupt Cause Select Register IFSR 0016

X: Indeterminate
Blank spaces are reserved. No access is allowed.
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)

Vcci=Vccee=5V
Table 5.4 A/D Conversion Characteristics (Vcci=Vcc2=AVcc=VREF=4.2 to 5.5V, Vss= AVss = 0V at

Topr=—20 to 85°C, f(BCLK) = 32MHz unless otherwise specified)

" Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution VREF=Vcc1 10 | Bits
ANo to AN7, ANQo to LSB
ANO7, AN2o0to AN27, +3
AN150 to AN157, -

INL Integral Nonlinearity Error VReF=Vec1=Veco=5V |ANEXO0, ANEX1 LSB
External op-amp 7 LSB
connection mode - LSB

DNL Differential Nonlinearity Error +1 | LSB

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

RLADDER Resistor Ladder VRer=Vcc1 8 40 kQ

tconv 10-hit Conversion Time(®: 2 2.06 us

tconv 8-bit Conversion Time: 2 1.75 us
tsamp Sampling Time® 0183 us

VREF Reference Voltage 2 Vcer |V

Via Analog Input Voltage 0 VREF | V

NOTES:

1. Divide f(Xin), if exceeding 16 MHz, to keep @AD frequency at 16 MHz or less.
2. With using the sample and hold function.
Table 5.5 D/A Conversion Characteristics (Vcci=Vcc2=VREF=4.2 to 5.5V, VSS=AVss=0V
at Topr=—20 to 85°C, f(BCLK) = 32MHz unless otherwise specified)
- Standard )
Symbol Parameter Measurement Condition Unit
Min. | Typ. | Max.
- Resolution 8 Bits
- Absolute Accuracy 1.0 %
tsu Setup Time 3 us
Ro Output Resistance 4 10 20 kQ
IVREF Reference Power Supply Input Current (Note 1) 15 | mA

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

5. Electrical Characteristics (M32C/84)

Timing Requirements

Vcci=Vecee=5V

(Vcci=Vceee=4.2 to 5.5V, Vss=0V at Topr=—20 to 85°C unless otherwise specified)

Table 5.9 External Clock Input

Standard )
Symbol Parameter - Unit
Min. Max.
tc External Clock Input Cycle Time 31.25 ns
tw(H) External Clock Input High ("H") Width 13.75 ns
tw) External Clock Input Low ("L") Width 13.75 ns
tr External Clock Rise Time ns
tf External Clock Fall Time ns
Table 5.10 Memory Expansion Mode and Microprocessor Mode
Symbol Parameter ?tandard Unit
Min. Max.
tac1(rp-DB) Data Input Access Time (RD standard) (Note1)| ns
tacl(Ap-nB) Data Input Access Time (AD standard, CS standard) (Note1)| ns
tac2(rRo-DB) Data Input Access Time (RD standard, when accessing a space with the multiplexrd bus) (Note 1) | ns
tac2(Ap-pB) Data Input Access Time (AD standard, when accessing a space with the multiplexed bus) (Note 1) | ns
tSU(DB-BCLK) Data Input Setup Time 26 ns
tsurby-ecLk) |RDY Input Setup Time 26 ns
tsuHoLp-acLk) |HOLD Input Setup Time 30 ns
th(rD-DB) Data Input Hold Time ns
thecik-roy)  [RDY Input Hold Time ns
thecLk-HoLp)  |HOLD Input Hold Time ns
tdecLk-HLDA) |HLDA Output Delay Time 25 ns

NOTES:

1. Values can be obtained from the following equations, according to BCLK frequecncy and external bus cycles. Insert a

wait state or lower the operation frequency, f(scwk), if the calculated value is negative.

9
100X m
tac1(RD -DB) = feCLKy X 2 35 [ns] (if external bus cycle is ag + bg, m=(bx2)+1)

10°Xn
tac1(AD - DB) = feo) 35 [ns] (if external bus cycle is a@ + bg, n=a+h)

10° X m
tac2(RD - DB) = feoLk) X 2 35 [ns] (if external bus cycle is a@ + bg, m=(bx2)-1)

__10°Xp
tac2(AD-DB) = —ro o x 2 —3°  [ns] (if external bus cycle is a@ + bg, p={(a+b-1)x2}+1)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
Vcci=Vccee=5V

PO o ')
P1
P2 30pF
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13 Note 1
P14
P15

-

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

Figure 5.2 PO to P15 Measurement Circuit
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84)
Vcci=Vcee=3.3V

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

Table 5.40 Memory Expansion Mode and Microprocessor Mode
(when accessing external memory space)

Symbol Parameter M%aos#(;ﬁirgﬁ nt : Standard Unit
Min. Max.
td(BCLK-AD) Address Output Delay Time 18 ns
th(BcLKk-AD) Address Output Hold Time (BCLK standard) 0 ns
th(RD-AD) Address Output Hold Time (RD standard)® 0 ns
th(wRr-AD) Address Output Hold Time (WR standard)®) (Note 1) ns
tdecLk-cs) Chip-Select Signal Output Delay Time 18 ns
thecLk-cs) Chip-Select Signal Output Hold Time (BCLK standard) 0 ns
th(rD-CS) Chip-Select Signal Output Hold Time (RD standard)® See Figure 5.2 0 ns
thwr-cs) Chip-Select Signal Output Hold Time (WR standard)® (Note 1) ns
td(BcLK-RD) RD Signal Output Delay Time 18 ns
th(scLK-RD) RD Signal Output Hold Time -3 ns
tdeck-wr) | WR Signal Output Delay Time 18 ns
thecLk-wR) WR Signal Output Hold Time 0 ns
td(pB-wR) Data Output Delay Time (WR standard) (Note 2) ns
th(wr-DB) Data Output Hold Time (WR standard)® (Note 1) ns
tW(WR) WR Output Width (Note 2) ns
NOTES:
1. Values can be obtained from the following equations, according to BCLK frequency.
10°
th(WR - DB) = W -20 [ng]
10°
th(WR — AD) = W —-10 [ns]
10°
th(WR - CS) = W -10 [ng]

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

109 XN
W) = e X2 12 [ns] (if external bus cycle is ag+ b, n=(b x 2)-1)
td(DB - WR) = M 20
(DB -WR) = feo [ns] (if external bus cycle is a@+ b, m=b)

3. tc ns is added when recovery cycle is inserted.
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M32C/84 Group (M32C/84, M32C/84T)

5. Electrical Characteristics (M32C/84)

decrement input)

In event counter mode

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

(Counter increment/

X

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

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

("L" width)

Figure 5.9 Vcci1=Vcc2=3.3V Timing Diagram (3)
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

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

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

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

DNL Differential Nonlinearity Error +1 | LSB

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

RLADDER Resistor Ladder VReEF=Vcc1 8 40 kQ

tconv 10-bit Conversion Time(® 2 2.06 us

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

VREF Reference Voltage 2 Vcer |V

Via Analog Input Voltage 0 VRer | V

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

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

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

- Resolution 8 Bits

- Absolute Accuracy 1.0 %

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

NOTES:
1. Measurement when using one D/A converter. The DAI register (i=0, 1) of the D/A converter, not being
used, is set to "0016". The resistor ladder in the A/D converter is excluded.
Ivrer flows even if the VCUT bit in the ADOCONL1 register is set to "0" (no VRer connection).
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)

Vcci1=Vcce=5V
Timing Requirements
(Vcci=Vceee=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C (T version) unless otherwise specified)

Table 5.49 External Clock Input

Standard )
Symbol Parameter - Unit
Min. Max.

tc External Clock Input Cycle Time 31.25 ns
twH) External Clock Input High ("H") Width 13.75 ns
two External Clock Input Low ("L") Width 13.75 ns
tr External Clock Rise Time 5 ns
tf External Clock Fall Time 5 ns
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M32C/84 Group (M32C/84, M32C/84T) 5. Electrical Characteristics (M32C/84T)
Vcci=Vccee=5V

Timing Requirements
(Vcci=Vcee=4.2 to 5.5V, Vss=0V at Topr=-40 to 85°C (T version) unless otherwise specified)

Table 5.55 Timer B Input (Count Source Input in Event Counter Mode)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(re) TBiiN Input Cycle Time (counted on one edge) 100 ns
tW(TBH) TBin Input High ("H") Width (counted on one edge) 40 ns
tw(TBL) TBiiN Input Low ("L") Width (counted on one edge) 40 ns
tc(r) TBiiN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBiiN Input High ("H") Width (counted on both edges) 80 ns
tw(TBL) TBiN Input Low ("L") Width (counted on both edges) 80 ns
Table 5.56 Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(te) TBiiN Input Cycle Time 400 ns
tw(TBH) TBin Input High ("H") Width 200 ns
tw(TBL) TBin Input Low ("L") Width 200 ns
Table 5.57 Timer B Input (Pulse Width Measurement Mode)
Standard
Symbol Parameter Unit
Min. Max.
tc(tB) TBiiN Input Cycle Time 400 ns
tw(TBH) TBiin Input High (“"H") Width 200 ns
tw(TBL) TBiiN Input Low ("L") Width 200 ns
Table 5.58 A/D Trigger Input
Standard )
Symbol Parameter - Unit
Min. Max
tc(Ap) ADTRG Input Cycle Time (required for trigger) 1000 ns
tw(ADL) ADTRG Input Low ("L") Pulse Width 125 ns
Table 5.59 Serial I1/0
Standard )
Symbol Parameter - Unit
Min. Max.
tc(ek) CLKi Input Cycle Time 200 ns
tW(CKH) CLKi Input High ("H") Width 100 ns
twi(cKL) CLKi Input Low ("L") Width 100 ns
tdc-Q) TxDi Output Delay Time 80 ns
thc-Q) TxDi Hold Time 0 ns
tsu(-c) RxDi Input Setup Time 30 ns
thc-Q) RxDi Input Hold Time 20 ns
Table 5.60 External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tW(NH) INTi Input High ("H") Width 250 ns
tWNL) INTi Input Low ("L") Width 250 ns
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M32C/84 Group (M32C/84, M32C/84T) Package Dimensions

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