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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/83 Group (M32C/83, M32C/83T)
SINGLE-CHIP 16/32-BIT CMOS MICROCOMPUTER

19fo6002,13.naJ14.1.veR
1410-3100B30JER

REJ03B0013-0141
Rev.1.41

Jan. 31, 2006

1.  Overview
The M32C/83 Group (M32C/83, M32C/83T) microcomputer is a single-chip control unit that utilizes high-

performance silicon gate CMOS technology with the M32C/80 Series CPU core.  The M32C/83 Group

(M32C/83, M32C/83T) 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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Table 1.2   M32C/83 Group (M32C/83, M32C/83T) Performance (100-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)
50 ns (f(BCLK) = 20 MHz, VCC = 3.0 to 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 87 I/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 5 channels

Waveform generating function: 16 bits x 10 channels
Communication function (Clock synchronous serial I/O, Clock asynchronous se-
rial I/O, HDLC data processing, Clock synchronous variable length serial I/O,
IEBus(1))

Serial I/O 5 Channels
  Clock synchronous serial I/O, Clock asynchronous serial I/O, IEBus(1), I2C bus(2)

CAN Module 1 channel     Supporting CAN 2.0B specification
A/D Converter 10-bit A/D converter: 2 circuits, 26 channels
D/A Converter 8 bits x 2 channels
DMAC 4 channels
DMAC II Can be activated by all peripheral function interrupt sources

Immediate transfer, Calculation transfer and Chain transfer functions
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 oscillator

must be connected externally

Oscillation Stop Detect Function Main clock oscillation stop detect function
Electrical Supply Voltage 4.2 to 5.5 V (f(BCLK)=32 MHz) 4.2 to 5.5 V (f(BCLK)=32 MHz)
Charact- 3.0 to 5.5 V (f(BCLK)=20 MHz, through VDC)
eristics 3.0 to 3.6 V (f(BCLK)=20 MHz, not through VDC)

Power Consumption 41 mA (VCC=5 V, f(BCLK)=32 MHz) 41 mA (VCC=5 V, f(BCLK)=32 MHz)
38 mA (VCC=5 V, f(BCLK)=30 MHz) 38 mA (VCC=5 V, Vf(BCLK)=30 MHz)
26 mA (VCC=3.3 V, f(BCLK)=20 MHz) 470 µA (VCC=5 V, f(XCIN)=32 kHz,
470 µA (VCC=5 V, f(XCIN)=32 kHz, in wait mode)
in wait mode) 0.4 µA (VCC=5 V, stop mode)
340 µA (VCC=3.3 V, f(XCIN)=32  kHz,
through VDC, in wait mode)
5.0 µA (VCC=3.3 V, f(XCIN)=32  kHz,
not through VDC, in wait mode)
0.4 µA (VCC=5 V, stop mode)
0.4 µA (VCC=3.3 V, stop mode)

Flash Program/Erase Supply Voltage 3.3 ± 0.3 V or 5.0 ± 0.5 V 5.0 ± 0.5 V
Memory Program and Erase Endurance 100 times

Operating Ambient Temperature –20 to 85oC, –40 to 85oC (optional) –40 to 85oC (T version)
Package 100-pin plastic molded LQFP/QFP

NOTES:
1. IEBus is a trademark of NEC Electronics Corporation.
2. I2C 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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Address Register Symbol Value after RESET

032016

032116

032216

032316

032416 UART3 Special Mode Register 4 U3SMR4 0016

032516 UART3 Special Mode Register 3 U3SMR3 0016

032616 UART3 Special Mode Register 2 U3SMR2 0016

032716 UART3 Special Mode Register U3SMR 0016

032816 UART3 Transmit/Receive Mode Register U3MR 0016

032916 UART3 Baud Rate Register U3BRG XX16

032A16 XX16
UART3 Transmit Buffer Register U3TB

032B16 XX16

032C16 UART3 Transmit/Receive Control Register  0 U3C0 0000 10002

032D16 UART3 Transmit/Receive Control Register  1 U3C1 0000 00102

032E16 XX16
UART3 Receive Buffer Register U3RB

032F16 XX16

033016

033116

033216

033316

033416 UART2 Special Mode Register 4 U2SMR4 0016

033516 UART2 Special Mode Register 3 U2SMR3 0016

033616 UART2 Special Mode Register 2 U2SMR2 0016

033716 UART2 Special Mode Register U2SMR 0016

033816 UART2 Transmit/Receive Mode Register U2MR 0016

033916 UART2 Baud Rate Register U2BRG XX16

033A16 XX16
UART2 Transmit Buffer Register U2TB

033B16 XX16

033C16 UART2 Transmit/Receive Control Register 0 U2C0 0000 10002

033D16 UART2 Transmit/Receive Control Register 1 U2C1 0000 00102

033E16 XX16
UART2 Receive Buffer Register U2RB

033F16 XX16

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 TA4034F16 XX16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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<144-pin package>

Address Register Symbol Value after RESET

03D016 Port P14 Register P14 XX16

03D116 Port P15 Register P15 XX16

03D216 Port P14 Direction Register PD14 X000 00002

03D316 Port P15 Direction Register PD15 0016

03D416

03D516

03D616

03D716

03D816

03D916

03DA16 Pull-Up Control Register 2 PUR2 0016

03DB16 Pull-Up Control Register 3 PUR3 0016

03DC16 Pull-Up Control Register 4 PUR4 XXXX 00002

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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ct emiTelcyCtupnIkcolClanretxE 33 sn

wt )H( htdiWesluP)"H"(hgiHtupnIkcolClanretxE 31 sn

wt )L( htdiWesluP)"L"(woLtupnIkcolClanretxE 31 sn

rt emiTesiRkcolClanretxE 5 sn

ft emiTllaFkcolClanretxE 5 sn

tac1(RD – DB) = f(BCLK) X 2
 – 35

109

[ns]

tac2(RD – DB) = f(BCLK) X 2  – 3510  X m
9

[ns] (m=3 with 1 wait state, m=5 with 2 wait states 
        and m=7 with 3 wait states)

tac1(AD – DB) = f(BCLK)
 – 35

10 9

[ns]

tac2(AD – DB) =  – 3510  X n
9

[ns] (n=2 with 1 wait state, n=3 with 2 wait states
        and n=4 with 3 wait states)

tac3(RD – DB) = f(BCLK) X 2  – 3510  X m
9

[ns] (m=3 with 2 wait states and m=5 with 3 wait states)

tac3(AD – DB) = f(BCLK) X 2
 – 3510  X n9

[ns] (n=5 with 2 wait states and n=7 with 3 wait states)

tac4(RAS – DB) = f(BCLK) X 2
 – 3510  X m9

[ns] (m=3 with 1 wait state and m=5 with 2 wait states)

tac4(CAS – DB) =  – 3510  X n9

[ns] (n=1 with 1 wait state and n=3 when 2 wait states)

tac4(CAD – DB) = f(BCLK)
 – 3510  X l9

[ns] (l=1 with 1 wait state and l=2 with 2 wait states)

f(BCLK) 

f(BCLK) X 2

Timing Requirements (V CC = 4.2 to 5.5V, VSS = 0V at Topr = –20 to 85 oC unless otherwise specified)

Table 5.7  External Clock Input

Table 5.8  Memory Expansion and Microprocessor Modes

lobmyS retemaraP
dradnatS

tinU
niM xaM

1cat )BD-DR( )etatstiawonhtiw,dradnatsDR(emiTsseccAtupnIataD )1etoN( sn

1cat )BD-DA( )etatstiawonhtiw,dradnatsSC,dradnatsDA(emiTsseccAtupnIataD )1etoN( sn

2cat )BD-DR( )etatstiawahtiw,dradnatsDR(emiTsseccAtupnIataD )1etoN( sn

2cat )BD-DA( )etatstiawahtiw,dradnatsSC,dradnatsDA(emiTsseccAtupnIataD )1etoN( sn

3cat )BD-DR( )subdexelpitlumehthtiwecapsagnisseccanehw,dradnatsDR(emiTsseccAtupnIataD )1etoN( sn

3cat )BD-DA(
dexelpitlumehthtiwecapsagnisseccanehw,dradnatsSC,dradnatsDA(emiTsseccAtupnIataD

)sub )1etoN( sn

4cat )BD-SAR( )ecapsMARDagnisseccanehw,dradnatsSAR(emiTsseccAtupnIataD )1etoN( sn

4cat )BD-SAC( )ecapsMARDagnisseccanehw,dradnatsSAC(emiTsseccAtupnIataD )1etoN( sn

4cat )BD-DAC( )ecapsMARDagnisseccanehw,dradnatsDAC(emiTsseccAtupnIataD )1etoN( sn

ust )KLCB-BD( emiTputeStupnIataD 62 sn

ust )KLCB-YDR( emiTputeStupnIYDR 62 sn

ust )KLCB-DLOH( emiTputeStupnIDLOH 03 sn

ht )BD-DR( emiTdloHtupnIataD 0 sn

ht )BD-SAC( emiTdloHtupnIataD 0 sn

ht )YDR-KLCB( emiTdloHtupnIYDR 0 sn

ht )DLOH-KLCB( emiTdloHtupnIDLOH 0 sn

dt )ADLH-KLCB( emiTyaleDtuptuOADLH 52 sn

:SETON
rewolroetatstiawatresnI.ycnceuqerfKLCBotgnidrocca,snoitauqegniwollofehtmorfdeniatboebnacseulaV.1

(f,ycneuqerfnoitarepoeht KLCB .evitagensieulavdetaluclacehtfi,)
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BCLK

ALE

18ns.max

-2ns.min

RD

18ns.max

-3ns.min

Hi-Z
DB

0ns.min

0ns.min

td(BCLK-ALE) th(BCLK-ALE)

td(BCLK-RD)

30ns.min(1)

tac2(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)

tac2(AD-DB)(2)

WR,WRL,
WRH

18ns.max

0ns.min

BCLK
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VCC=5V
Table 5.48  A/D Conversion Characteristics (V CC = AVCC = VREF = 4.2 to 5.5V, Vss = AV SS = 0V
                    at Topr =  –40 to 85oC (T version), f(X IN) = 32MHZ unless otherwise specified)

Table 5.49  D/A Conversion Characteristics (V CC = VREF = 4.2 to 5.5V, VSS = AVSS = 0V
 at Topr = –40 to 85oC (T version), f(X IN) = 32MHZ unless otherwise specified)

Table 5.50  Flash Memory Version Electrical Characteristics

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
niM pyT xaM

- noituloseR V FER V= CC 01 stiB

LNI rorrEytiraenilnoNlargetnI V FER V= CC V5=

NA 0 NAot 7

NA 0XE NA, 1XE
3±

BSL

BSL

pma-polanretxE
edomnoitcennoc

7±
BSL

BSL

LND rorrEytiraenilnoNlaitnereffiD 1± BSL

- rorrEtesffO 3± BSL

- rorrEniaG 3± BSL

R REDDAL reddaLrotsiseR V FER V= CC 8 04 k�

t VNOC emiTnoisrevnoCtib-01 1.2 � s

t VNOC emiTnoisrevnoCtib-8 8.1 � s

t PMAS emiTelpmaS 2.0 � s

V FER egatloVecnerefeR 2 V CC V

V AI egatloVtupnIgolanA 0 V FER V

:SETON
X(fediviD.1 NI peekot,zHM61gnideecxefi,) � .sselrozHM61taycneuqerfDA

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
niM pyT xaM

- noituloseR 8 stiB

- ycaruccAetulosbA 0.1 %

t US emiTputeS 3 � s

RO ecnatsiseRtuptuO 4 01 02 k�

I FERV
ylppuSrewoPecnerefeR

tnerruCtupnI )1etoN( 5.1 Am

:SETON
ehtfo)1,0=i(retsigeriADehT.retrevnocA/DenognisunehwstlusertnemerusaeM.1

00"ottessidesugniebtonretrevnocA/D 61 .deulcxesiretrevnocD/AehtnireddalrotsiserehT."
I FERV Von("0"ottessiretsiger1NOCiDAehtnitibTUCVehtfineveswolf FER .)noitcennoc

retemaraP
dradnatS

tinU
niM pyT xaM

)egaprep

 9.82 Tm42755022 2
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VCC=5V
Table 5.48  A/D Conversion Characteristics (VCC = AVCC = VREF = 4.2 to 5.5V, Vss = AVSS = 0V

                    at Topr =  –40 to 85oC (T version), f(XIN) = 32MHZ unless otherwise specified)

Table 5.49  D/A Conversion Characteristics (VCC = VREF = 4.2 to 5.5V, VSS = AVSS = 0V

 at Topr = –40 to 85oC (T version), f(XIN) = 32MHZ unless otherwise specified)

Table 5.50  Flash Memory Version Electrical Characteristics
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Note 1

NOTES: 

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

Figure 5.18  P0 to P15 Measurement Circuit
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