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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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M32C/85 Group (M32C/85, M32C/85T)
SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER

78fo5002,10.luJ12.1.veR

REJ03B0046-0121
Rev.1.21

Jul. 01, 2005

1.  Overview
The M32C/85 group (M32C/85, M32C/85T) microcomputer is a single-chip control unit that utilizes high-

performance silicon gate CMOS technology with the M32C/80 series CPU core.  The M32C/85 group

(M32C/85, M32C/85T) is available in 144-pin and 100-pin plastic molded LQFP/QFP packages.

With a 16-Mbyte address space, this microcomputer combines advanced instruction manipulation capabili-

ties to process complex instructions by less bytes and execute instructions at higher speed.

It includes a multiplier and DMAC adequate for office automation, communication devices and industrial

equipments, and other high-speed processing applications.

1.1  Applications
Automobiles, audio, cameras, office equipment, communications equipment, portable equipment, etc.
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 1. P70 / TA0OUT / TxD2 / SDA2 / SRxD2 / OUTC16 / INPC16 
 2. P71 / TA0IN / TB5IN / RxD2 / SCL2 / STxD2 / OUTC17 / INPC17
 3. P96 / ANEX1 / TxD4 / SDA4 / SRxD4 / CAN1OUT
  4. P70 and P71 are ports for the N-channel open drain output.
  5. The supply voltage of M32C/85T must be VCC1=VCC2.

<VCC2>

<VCC1>

PLQP0100KB-A
(100P6Q-A)

M32C/85 GROUP
(M32C/85, M32C/85T)(5)

Figure 1.4  Pin Assignment for 100-Pin Package
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 1. P97 / ADTRG / RxD4 / SCL4 / STxD4 
  2. P70 and P71 are ports for the N-channel open drain output.

<VCC2>

<VCC1>

PRQP0100JB-A
(100P6S-A)

M32C/85 GROUP
  (M32C/85)

Figure 1.5  Pin Assignment for 100-Pin Package
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2.1.8.5  Register Bank Select Flag (B)

The register bank 0 is selected when the B flag is set to "0".  The register bank 1 is selected when this

flag is set to "1".

2.1.8.6  Overflow Flag (O)

The O flag is set to "1" when the result of an arithmetic operation overflows; otherwise "0".

2.1.8.7  Interrupt Enable Flag (I)

The I flag enables a maskable interrupt.

Interrupt is disabled when the I flag is set to "0" and enabled when the I flag is set to "1".  The I flag is

set to "0" when an interrupt is acknowledged.

2.1.8.8  Stack Pointer Select Flag (U)

ISP is selected when the U flag is set to "0".  USP is selected when this flag is set to "1".

The U flag is set to "0" when a hardware interrupt is acknowledged or the INT instruction of software

interrupt numbers 0 to 31 is executed.

2.1.8.9  Processor Interrupt Priority Level (IPL)

IPL, 3 bits wide, assigns processor interrupt priority levels from level 0 to level 7.

If a requested interrupt has greater priority than IPL, the interrupt is enabled.

2.1.8.10  Reserved Space

When writing to a reserved space, set to "0". When reading, its content is indeterminate.

2.2  High-Speed Interrupt Registers
Registers associated with the high-speed interrupt are as follows:

 - Flag save register (SVF)

 - PC save register (SVP)

 - Vector register (VCT)

2.3  DMAC-Associated Registers
Registers associated with DMAC are as follows:

 - DMA mode register (DMD0, DMD1)

 - DMA transfer count register (DCT0, DCT1)

 - DMA transfer count reload register (DRC0, DRC1)

 - DMA memory address register (DMA0, DMA1)

 - DMA SFR address register (DSA0, DSA1)

 - DMA memory address reload register (DRA0, DRA1)
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3.  Memory
Figure 3.1 shows a memory map of the M32C/85 group (M32C/85, M32C/85T).

The M32C/85 group (M32C/85, M32C/85T) 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.

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 I/O port, A/D converter, serial I/O,

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 FFFE0016 to FFFFDB16.  It is used for the JMPS instruc-

tion and JSRS instruction. Refer to the Renesas publication M32C/80 Series Software Manual for details.

In memory expansion mode and microprocessor mode, some spaces are reserved and cannot be ac-

cessed  by users.

SFR

Internal RAM

Reserved Space

External Space(1)

BRK Instruction
Overflow

Undefined Instruction

FFFFFF16

NMI

00000016

00040016

XXXXXX16

00F00016

00FFFF16

F0000016

YYYYYY16

FFFFFF16

Reserved Space(2)

Internal ROM(4)

Special Page
Vector Table

Address Match

Watchdog Timer(5)

Reset

NOTES:
    1. In memory expansion and microprocessor modes.
    2. In memory expansion mode. 
        This space becomes external space in microprocessor mode.
    3. Additional 4-Kbyte space is provided in the 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 interrupt, oscillation stop detection interrupt, and low voltage detection
        interrupt share vectors.

FFFFDC16

FFFE0016

Internal ROM(3) 
(Data space)

Internal ROM
Capacity

320 Kbytes
384 Kbytes
512 Kbytes

YYYYYY16

FB000016

FA000016

F8000016

Internal RAM
Capacity

24 Kbytes
XXXXXX16

0063FF16

Figure 3.1  Memory Map
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Address Register Symbol Value after RESET

009016 UART0 Transmit /NACK Interrupt Control Register S0TIC XXXX X0002

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

009216 UART1 Transmit/NACK Interrupt Control Register S1TIC XXXX X0002

009316 Key Input Interrupt Control Register KUPIC XXXX X0002

009416 Timer B0 Interrupt Control Register TB0IC XXXX X0002

Intelligent I/O Interrupt Control Register 1/ IIO1IC/
009516 XXXX X0002

CAN Interrupt 4 Control Register CAN4IC

009616 Timer B2 Interrupt Control Register TB2IC XXXX X0002

009716 Intelligent I/O Interrupt Control Register 3 IIO3IC XXXX X0002

009816 Timer B4 Interrupt Control Register TB4IC XXXX X0002

009916 CAN Interrupt 5 Control Register CAN5IC XXXX X0002

009A16 INT4 Interrupt Control Register INT4IC XX00 X0002

009B16

009C16 INT2 Interrupt Control Register INT2IC XX00 X0002

Intelligent I/O Interrupt Control Register 9/ IIO9IC/
009D16 XXXX X0002

CAN Interrupt 0 Control Register CAN0IC

009E16 INT0 Interrupt Control Register INT0IC XX00 X0002

009F16 Exit Priority Control Register RLVL XXXX 00002

00A016 Interrupt Request Register 0 IIO0IR 0000 000X2

00A116 Interrupt Request Register 1 IIO1IR 0000 000X2

00A216 Interrupt Request Register 2 IIO2IR 0000 000X2

00A316 Interrupt Request Register 3 IIO3IR 0000 000X2

00A416 Interrupt Request Register 4 IIO4IR 0000 000X2

00A516 Interrupt Request Register 5 IIO5IR 0000 000X2

00A616

00A716

00A816 Interrupt Request Register 8 IIO8IR 0000 000X2

00A916 Interrupt Request Register 9 IIO9IR 0000 000X2

00AA16 Interrupt Request Register 10 IIO10IR 0000 000X2

00AB16 Interrupt Request Register 11 IIO11IR 0000 000X2

00AC16

00AD16

00AE16

00AF16

00B016 Interrupt Enable Register 0 IIO0IE 0016

00B116 Interrupt Enable Register 1 IIO1IE 0016

00B216 Interrupt Enable Register 2 IIO2IE 0016

00B316 Interrupt Enable Register 3 IIO3IE 0016

00B416 Interrupt Enable Register 4 IIO4IE 0016

00B516 Interrupt Enable Register 5 IIO5IE 0016

00B616

00B716

00B816 Interrupt Enable Register 8 IIO8IE 0016

00B916 Interrupt Enable Register 9 IIO9IE 0016

00BA16 Interrupt Enable Register 10 IIO10IE 0016

00BB16 Interrupt Enable Register 11 IIO11IE 0016

00BC16

00BD16

00BE16

00BF16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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4.  Special Function Registers (SFR)
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)T58/C23M,58/C23M(puorG58/C23M

Address Register Symbol Value after RESET

00C016

00C116

00C216

00C316

00C416

00C516

00C616

00C716

00C816

00C916

00CA16

00CB16

00CC16

00CD16

00CE16

00CF16

00D016

00D116

00D216

00D316

00D416

00D516

00D616

00D716

00D816

00D916

00DA16

00DB16

00DC16

00DD16

00DE16

00DF16

00E016

00E116

00E216

00E316

00E416

00E516

00E616

00E716

00E816 XXXX XXXX2
SI/O Receive Buffer Register 0 G0RB

00E916 X000 XXXX2

00EA16 Transmit Buffer/Receive Data Register 0 G0TB/G0DR XX16

00EB16

00EC16 Receive Input Register 0 G0RI XX16

00ED16 SI/O Communication Mode Register 0 G0MR 0016

00EE16 Transmit Output Register 0 G0TO XX16

00EF16 SI/O Communication Control Register 0 G0CR 0000 X0112

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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4.  Special Function Registers (SFR)
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)T58/C23M,58/C23M(puorG58/C23M

Address Register Symbol Value after RESET
021016 0016(2)

CAN0 Slot Interrupt Mask Register C0SIMKR
021116 0016(2)

021216

021316

021416 CAN0 Error Interrupt Mask Register C0EIMKR XXXX X0002(2)

021516 CAN0 Error Interrupt Status Register C0EISTR XXXX X0002(2)

021616 CAN0 Error Cause Register C0EFR 0016(2)

021716 CAN0 Baud Rate Prescaler C0BRP 0000 00012(2)

021816

021916 CAN0 Mode Register C0MDR XXXX XX002(2)

021A16

021B16

021C16

021D16

021E16

021F16

022016 0016(2)

CAN0 Single Shot Control Register C0SSCTLR
022116 0016(2)

022216

022316

022416 0016(2)

CAN0 Single Shot Status Register C0SSSTR
022516 0016(2)

022616

022716

022816 CAN0 Global Mask Register Standard ID0 C0GMR0 XXX0 00002(2)

022916 CAN0 Global Mask Register Standard ID1 C0GMR1 XX00 00002(2)

022A16 CAN0 Global Mask Register Extended ID0 C0GMR2 XXXX 00002(2)

022B16 CAN0 Global Mask Register Extended ID1 C0GMR3 0016(2)

022C16 CAN0 Global Mask Register Extended ID2 C0GMR4 XX00 00002(2)

022D16

022E16

022F16

CAN0 Message Slot 0 Control Register / C0MCTL0/ 0000 00002(2)

023016
CAN0 Local Mask Register A Standard ID0 C0LMAR0 XXX0 00002(2)

CAN0 Message Slot 1 Control Register / C0MCTL1/ 0000 00002(2)

023116
CAN0 Local Mask Register A Standard ID1 C0LMAR1 XX00 00002(2)

CAN0 Message Slot 2 Control Register / C0MCTL2/ 0000 00002(2)

023216
CAN0 Local Mask Register A Extended ID0 C0LMAR2 XXXX 00002(2)

CAN0 Message Slot 3 Control Register / C0MCTL3/ 0016(2)

023316
CAN0 local Mask Register A Extended ID1 C0LMAR3 0016(2)

CAN0 Message Slot 4 Control Register / C0MCTL4/ 0000 00002(2)

023416
CAN0 Local Mask Register A Extended ID2 C0LMAR4 XX00 00002(2)

023516 CAN0 Message Slot 5 Control Register C0MCTL5 0016(2)

023616 CAN0 Message Slot 6 Control Register C0MCTL6 0016(2)

023716 CAN0 Message Slot 7 Control Register C0MCTL7 0016(2)

CAN0 Message Slot 8 Control Register / C0MCTL8/ 0000 00002(2)

023816
CAN0 Local Mask Register B Standard ID0 C0LMBR0 XXX0 00002(2)

CAN0 Message Slot 9 Control Register / C0MCTL9/ 0000 00002(2)

023916
CAN0 Local Mask Register B Standard ID1 C0LMBR1 XX00 00002(2)

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

1. The BANKSEL bit in the C0CTLR1 register switches functions for addresses 022016 to 023F16.

2. Values are obtained by setting the SLEEP bit in the C0SLPR register to "1" (sleep mode exited) after reset and

applying the clock to the CAN module.

(Note 1)
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78fo5002,10.luJ12.1.veR

)T58/C23M,58/C23M(puorG58/C23M

X: Indeterminate

Blank spaces are reserved. No access is allowed.

NOTES:

       1. The TCSPR register maintains values set before reset, even after software reset or watchdog timer reset has

           been performed.

Address Register Symbol Value after RESET

034016 Count Start Flag TABSR 0016

034116 Clock Prescaler Reset Flag CPSRF 0XXX XXXX2

034216 One-Shot Start Flag ONSF 0016

034316 Trigger Select Register TRGSR 0016

034416 Up/Down Flag UDF 0016

034516

034616 XX16
Timer A0 Register TA0

034716 XX16

034816 XX16
Timer A1 Register TA1

034916 XX16

034A16 XX16
Timer A2 Register TA2

034B16 XX16

034C16 XX16
Timer A3 Register TA3

034D16 XX16

034E16 XX16
Timer A4 Register TA4

034F16 XX16

035016 XX16
Timer B0 Register TB0

035116 XX16

035216 XX16
Timer B1 Register TB1

035316 XX16

035416 XX16
Timer B2 Register TB2

035516 XX16

035616 Timer A0 Mode Register TA0MR 0016

035716 Timer A1 Mode Register TA1MR 0016

035816 Timer A2 Mode Register TA2MR 0016

035916 Timer A3 Mode Register TA3MR 0016

035A16 Timer A4 Mode Register TA4MR 0016

035B16 Timer B0 Mode Register TB0MR 00XX 00002

035C16 Timer B1 Mode Register TB1MR 00XX 00002

035D16 Timer B2 Mode Register TB2MR 00XX 00002

035E16 Timer B2 Special Mode Register TB2SC XXXX XXX02

035F16 Count Source Prescaler Register(1) TCSPR 0XXX 00002

036016

036116

036216

036316

036416 UART0 Special Mode Register 4 U0SMR4 0016

036516 UART0 Special Mode Register 3 U0SMR3 0016

036616 UART0 Special Mode Register 2 U0SMR2 0016

036716 UART0 Special Mode Register U0SMR 0016

036816 UART0 Transmit/Receive Mode Register U0MR 0016

036916 UART0 Bit Rate Register U0BRG XX16

036A16 XX16
UART0 Transmit Buffer Register U0TB

036B16 XX16

036C16 UART0 Transmit/Receive Control Register 0 U0C0 0000 10002

036D16 UART0 Transmit/Receive Control Register 1 U0C1 0000 00102

036E16 XX16
UART0 Receive Buffer Register U0RB

036F16 XX16
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)T58/C23M,58/C23M(puorG58/C23M

<100-pin package>

Address Register Symbol Value after RESET

03A016

03A116

03A216

03A316

03A416

03A516

03A616

03A716 Function Select Register D1 PSD1 X0XX XX002

03A816

03A916

03AA16

03AB16

03AC16 Function Select Register C2 PSC2 XXXX X00X2

03AD16 Function Select Register C3 PSC3 X0XX XXXX2

03AE16

03AF16 Function Select Register C PSC 00X0 00002

03B016 Function Select Register A0 PS0 0016

03B116 Function Select Register A1 PS1 0016

03B216 Function Select Register B0 PSL0 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

03C016 Port P6 Register P6 XX16

03C116 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 Set default value to "FF16"

03CC16

03CD16

03CE16 Set default value to "FF16"

03CF16 Set default value to "FF16"

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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4.  Special Function Registers (SFR)
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)T58/C23M,58/C23M(puorG58/C23M

<100-pin package>

Address Register Symbol Value after RESET

03D016

03D116

03D216 Set default value to "FF16"

03D316 Set default value to "FF16"

03D416

03D516

03D616

03D716

03D816

03D916

03DA16 Pull-Up Control Register 2 PUR2 0016

03DB16 Pull-Up Control Register 3 PUR3 0016

03DC16 Set default value to "0016"

03DD16

03DE16

03DF16

03E016 Port P0 Register P0 XX16

03E116 Port P1 Register P1 XX16

03E216 Port P0 Direction Register PD0 0016

03E316 Port P1 Direction Register PD1 0016

03E416 Port P2 Register P2 XX16

03E516 Port P3 Register P3 XX16

03E616 Port P2 Direction Register PD2 0016

03E716 Port P3 Direction Register PD3 0016

03E816 Port P4 Register P4 XX16

03E916 Port P5 Register P5 XX16

03EA16 Port P4 Direction Register PD4 0016

03EB16 Port P5 Direction Register PD5 0016

03EC16

03ED16

03EE16

03EF16

03F016 Pull-up Control Register 0 PUR0 0016

03F116 Pull-up Control Register 1 PUR1 XXXX 00002

03F216

03F316

03F416

03F516

03F616

03F716

03F816

03F916

03FA16

03FB16

03FC16

03FD16

03FE16

03FF16 Port Control Register PCR XXXX XXX02

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V
Table 5.3  Electrical Characteristics (Continued)

(VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr= –20 to 85oC, f(BCLK)=32MHZ unless otherwise specified)

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
.niM .pyT .xaM

I CC tnerruCylppuSrewoP pihc-elgnisnI
sniptuptuo,edom

dnanepotfelera
erasniprehto
Votdetcennoc SS .

,evawerauqS,zHM23=)KLCB(f
noisividoN

82 54 Am

zHk23=)KLCB(f ,
edomnoitpmusnocrewop-wolnI ,

MORnogninnurmargorP

hsalF
yromeM

034 µA

deksaM
MOR

52

zHk23=)KLCB(f ,
edomnoitpmusnocrewop-wolnI ,

MARnogninnurmargorP )1(

52 µA

52=rpoT,edomtiawnI,zHk23=)KLCB(f C° 01 µA

,spotskcolcelihW 52=rpoT C° 8.0 5 µA

,spotskcolcelihW 58=rpoT C° 05 µA

:SETON

.)deppotsyromemhsalf("1"otretsiger0RMFehtnitibPTSMFehtgnittesnehwdeniatbosieulaV.1
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)T58/C23M,58/C23M(puorG58/C23M 5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=5V

lobmyS retemaraP tnemerusaeM
noitidnoC

dradnatS
tinU

.niM .xaM

dt )DA-KLCB( emiTyaleDtuptuOsserddA 81 sn

ht )DA-KLCB( )dradnatsKLCB(emiTdloHtuptuOsserddA 3- sn

ht )DA-DR( )dradnatsDR(emiTdloHtuptuOsserddA )3( 0 sn

ht )DA-RW( )dradnatsRW(emiTdloHtuptuOsserddA )3( )1etoN( sn

dt )SC-KLCB( emiTyaleDtuptuOlangiStceleS-pihC 81 sn

ht )SC-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiStceleS-pihC 3- sn

ht )SC-DR( )dradnatsDR(emiTdloHtuptuOlangiStceleS-pihC )3( 0 sn

ht )SC-RW( )dradnatsRW(emiTdloHtuptuOlangiStceleS-pihC )3( )1etoN( sn

dt )DR-KLCB( emiTyaleDtuptuOlangiSDR 81 sn

ht )DR-KLCB( emiTdloHtuptuOlangiSDR 5- sn

dt )RW-KLCB( emiTyaleDtuptuOlangiSRW 81 sn

ht )RW-KLCB( emiTdloHtuptuOlangiSRW 5- sn

dt )RW-BD( )dradnatsRW(emiTyaleDtuptuOataD )2etoN( sn

ht )BD-RW( )dradnatsRW(emiTdloHtuptuOataD )3( )1etoN( sn

wt )RW( htdiWtuptuORW )2etoN( sn

td(DB – WR) =
f(BCLK) 

– 20 [ns]

th(WR – DB) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – CS) =
f(BCLK) X 2

10 9

– 10 [ns]

tw(WR) =
f(BCLK) X 2

10  X n
9

– 15 [ns]

1. Values can be obtained from the following equations, according to BCLK frequency.

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

(if external bus cycle is aφ + bφ, n=(bx2)-1)

10  X m
9

(if external bus cycle is aφ + bφ, m= b)

NOTES:

3. tc ns is added when recovery cycle is inserted.

See Figure 5.2

Switching Characteristics

(VCC1 = VCC2 = 4.2 to 5.5V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.22  Memory Expansion Mode and Microprocessor Mode

(when accessing external memory space)
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5.  Electrical Characteristics (M32C/85))T58/C23M,58/C23M(puorG58/C23M

tsu(D–C)

TAiIN Input

TAiOUT Input

In event counter mode

TBiIN Input

CLKi

TxDi

RxDi

tc(TA)

tw(TAH)

tw(TAL)

tc(UP)

tw(UPH)

tw(UPL)

tc(TB)

tg(TBH)

tw(TBL)

tc(AD)

tw(ADL)

tc(CK)

tw(CKH)

tw(CKL)

tw(INL)

tw(INH)

td(C–Q) th(C–D)

th(C–Q)

th(TIN–UP) tsu(UP–TIN)TAiIN Input
(When counting on the falling edge)

TAiIN Input
(When counting on the rising edge)

TAiOUT Input
(Counter increment/
decrement input)

INTi Input

ADTRG Input

Vcc1=Vcc2=5V

NMI input

2 CPU clock cycles +
300ns or more

("L" width)

2 CPU clock cycles +
300ns or more

Figure 5.5  VCC1=VCC2=5V Timing Diagram (3)
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5.  Electrical Characteristics (M32C/85)

VCC1=VCC2=3.3V

)T58/C23M,58/C23M(puorG58/C23M

Timing Requirements

(VCC1=VCC2= 3.0 to 3.6V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.34  Timer B Input (Count Source Input in Event Counter Mode)

Table 5.35  Timer B Input (Pulse Period Measurement Mode)

Table 5.36  Timer B Input (Pulse Width Measurement Mode)

Table 5.37  A/D Trigger Input

Table 5.38  Serial I/O

_______

Table 5.39  External Interrupt INTi Input

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI )egdeenonodetnuoc(emiTelcyCtupnI 001 sn

wt )HBT( iBT NI )egdeenonodetnuoc(htdiW)"H"(hgiHtupnI 04 sn

wt )LBT( iBT NI )egdeenonodetnuoc(htdiW)"L"(woLtupnI 04 sn

ct )BT( iBT NI )segdehtobnodetnuoc(emiTelcyCtupnI 002 sn

wt )HBT( iBT NI )segdehtobnodetnuoc(htdiW)"H"(hgiHtupnI 08 sn

wt )LBT( iBT NI )segdehtobnodetnuoc(htdiW)"L"(woLtupnI 08 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )BT( iBT NI emiTelcyCtupnI 004 sn

wt )HBT( iBT NI htdiW)"H"(hgiHtupnI 002 sn

wt )LBT( iBT NI htdiW)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )DA( DA GRT )reggirtrofderiuqer(emiTelcyCtupnI 0001 sn

wt )LDA( DA GRT htdiW)"L"(woLtupnI 521 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

ct )KC( emiTelcyCtupnIiKLC 002 sn

wt )HKC( htdiW)"H"(hgiHtupnIiKLC 001 sn

wt )LKC( htdiW)"L"(woLtupnIiKLC 001 sn

dt )Q-C( emiTyaleDtuptuOiDxT 08 sn

ht )Q-C( emiTdloHiDxT 0 sn

ust )C-D( emiTputeStupnIiDxR 03 sn

ht )Q-C( emiTdloHtupnIiDxR 09 sn

lobmyS retemaraP
dradnatS

tinU
.niM .xaM

wt )HNI( htdiW)"H"(hgiHtupnIiTNI 052 sn

wt )LNI( htdiW)"L"(woLtupnIiTNI 052 sn
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5.  Electrical Characteristics (M32C/85))T58/C23M,58/C23M(puorG58/C23M

Figure 5.7  VCC1=VCC2=3.3V Timing Diagram (1)

BCLK

RD

18ns.max

-3ns.min

Hi-Z
DB

0ns.min

0ns.min
td(BCLK-RD)

30ns.min(1)

tac1(RD-DB)(2)

CSi

td(BCLK-CS)

18ns.max(1)

ADi
18ns.max(1)

th(BCLK-AD)
0ns.min

th(BCLK-CS)
0ns.min

BHE

tcyc

td(BCLK-AD)

tac1(AD-DB)(2)

WR,WRL,
WRH

18ns.max

0ns.min

BCLK

CSi
18ns.max

ADi
18ns.max 0ns.min

0ns.min

tcyc

BHE

DBi

td(BCLK-WR)

th(BCLK-RD)

th(RD-DB)

th(RD-AD)

tsu(DB-BCLK)

th(RD-CS)
0ns.min

th(BCLK-WR)

td(BCLK-CS)

td(BCLK-AD) th(BCLK-AD)

th(BCLK-CS)

th(WR-CS)(3)

td(DB-WR)(3) th(WR-DB)(3)

th(WR-AD)(3)

[Read Timing] (1φ + 1φ Bus Cycles)

[Write Timing] (1φ + 1φ Bus Cycles)

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

tw(WR)(3)

Vcc1=Vcc2=3.3V

NOTES:
1. Values guaranteed only when the microcomputer is used independently.

A maximum of 35ns is guaranteed for td(BCLK-AD)+tsu(DB-BCLK).
2. Varies with operation frequency.

tac1(RD-DB)=(tcyc/2 x m-35)ns.max  (if external bus cycle is  aφ + bφ, m=(b x 2) + 1)

tac1(AD-DB)=(tcyc x n-35)ns.max  (if external bus cycle is  aφ + bφ, n = a + b) 

td(DB-WR)=(tcyc x m-20)ns.min

(if external bus cycle is aφ + bφ, m=b)
th(WR-DB)=(tcyc/2-20)ns.min
th(WR-AD)=(tcyc/2-10)ns.min
th(WR-CS)=(tcyc/2-10)ns.min
tw(WR)=(tcyc/2 x n-15)ns.min

(if external bus cycle is aφ + bφ, n=(bx2)-1)

NOTES:
    3. Varies with operation frequency.

 Measurement Conditions
• VCC1=VCC2=3.0 to 3.6V
• Input high and low voltage: VIH=1.5V, VIL=0.5V
• Output high and low voltage: VOH=1.5V, VOL=1.5V

tcyc= 10
f(BCLK)

9
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5.  Electrical Characteristics (M32C/85T))T58/C23M,58/C23M(puorG58/C23M

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

(f KLCB ) ycneuqerFtupnIUPC V 1CC V5.5ot2.4= 0 23 zHM

X(f NI ) ycneuqerFtupnIkcolCniaM V 1CC V5.5ot2.4= 0 23 zHM

X(f NIC ) ycneuqerFkcolCbuS 867.23 05 zHk

(f gniR ) (ycneuqerFrotallicsOpihc-nO V 1CC V= 2CC 52=rpoT,V0.5= )C° 5.0 1 2 zHM

(f LLP ) ycneuqerFkcolCLLP V 1CC V5.5ot2.4= 01 23 zHM

t )LLP(US rezisehtnySycneuqerFLLPezilibatSotemiTtiaW V 1CC V0.5= 5 sm

Table 5.43  Recommended Operating Conditions (Continued)

     (VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr = -40 to 85oC (T version) unless otherwise specified)



Page 79 78fo5002,10.luJ12.1.veR

5.  Electrical Characteristics (M32C/85T)

VCC1=VCC2=5V

)T58/C23M,58/C23M(puorG58/C23M

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
.niM .pyT .xaM

- noituloseR 8 stiB

- ycaruccAetulosbA 0.1 %
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Table 5.45  A/D Conversion Characteristics (VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr= -40 to 85oC

      (T version), f(BCLK)=32MHz unless otherwise specified)

Table 5.46  D/A Conversion Characteristics (VCC1=VCC2=4.2 to 5.5V, VSS=0V at Topr= -40 to 85oC

    (T version), f(BCLK)=32MHz unless otherwise specified)
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)T58/C23M,58/C23M(puorG58/C23M Package  Dimensions
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PRQP0100JB-A (100P6S-A) Plastic 100pin 14✕ 20mm body QFP
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Package Dimensions
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