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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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Product Status Not For New Designs

Core Processor M32C/80

Core Size 16/32-Bit

Speed 32MHz

Connectivity CANbus, I²C, IEBus, SIO, UART/USART

Peripherals DMA, WDT

Number of I/O 85

Program Memory Size 512KB (512K x 8)

Program Memory Type FLASH

EEPROM Size -

RAM Size 31K x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 5.5V

Data Converters A/D 26x10b; D/A 2x8b

Oscillator Type Internal

Operating Temperature -40°C ~ 85°C (TA)

Mounting Type Surface Mount

Package / Case 100-BQFP

Supplier Device Package 100-QFP (14x20)

Purchase URL https://www.e-xfl.com/product-detail/renesas-electronics-america/m30833fjfp-u3

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong

https://www.e-xfl.com/product/pdf/m30833fjfp-u3-4418332
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers


Page 5 19fo6002,13.naJ14.1.veR
1410-3100B30JER

)T38/C23M,38/C23M(puorG38/C23M

1.4  Product Information
Table 1.3 lists the product information.  Figure 1.2 shows the product numbering system.

Table 1.3  M32C/83 Group (1) (M32C/83)  As of January, 2006

Table 1.3  M32C/83 Group (2) (T Version, M32C/83T) As of January, 2006

rebmuNepyT epyTegakcaP
MOR

yticapaC
MAR

yticapaC
skrameR

PGJF53803M )A-Q6P441(A-AK4410PQLP

K215 K13 yromeMhsalFPGJF33803M )A-Q6P001(A-BK0010PQLP

PFJF33803M )A-S6P001(A-BJ0010PQRP

rebmuNepyT epyTegakcaP
MOR

yticapaC
MAR

yticapaC
skrameR

JF33803M T PG )A-Q6P001(A-BK0010PQLP K215 K13

yromeMhsalF
noisreVT

ytilibailer-hgiH(
58 o )noisreVC

Package Type:
     FP = Package PRQP0100JB-A (100P6S-A)
     GP = Package PLQP0100KB-A (100P6Q-A)          
              Package PLQP0144KA-A (144P6Q-A)

ROM Capacity:
     J = 512 Kbytes

Memory Type:
     F = Flash Memory Version

M30 83 3 F J    GP

M32C/83 Group

M16C Family

RAM Capacity, Pin Count, etc.
(Value itself has no specific meaning)

Classification:
     Blank = General Industrial Use
     T = T Version

Please contact our sales office for V version information.

Figure 1.2  Product Numbering System
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P44 / CS3 / A20 (MA12)

P45 / CS2 / A21

P46 / CS1 / A22

P47 / CS0 / A23

P50 / WRL / WR / CASL

P51 / WRH / BHE / CASH

P52 / RD / DW

P53 / CLKOUT / BCLK / ALE

P54 / HLDA / ALE

P55 / HOLD

P56 / ALE / RAS

P57 / RDY

P60 / CTS0 / RTS0 / SS0

P61 / CLK0

P62 / RxD0 / SCL0 / STxD0

P63 / TxD0 / SDA0 / SRxD0

P64(1)

P65 / CLK1
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AVss
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VREF

AVcc
(2)P97

M32C/83 GROUP
(M32C/83, M32C/83T)

PRQP0100JB-A
(100P6S-A)

NOTES: 
 1. P64 / CTS1 / RTS1 / SS1 / OUTC21 / ISCLK2 
 2. P97 / ADTRG / RxD4 / STxD4 / SCL4
 3. 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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Apply 3.0 to 5.5V to both VCC pin.

Apply 0V to the VSS pin. (1)

Supplies power to the A/D converter. Connect the AVCC pin to VCC and the

AVSS pin to VSS
___________

The microcomputer is in a reset state when "L" is applied to the RESET pin

Switches processor mode.  Connect the CNVSS pin to VSS to start up in single-

chip mode or to VCC to start up in microprocessor mode

Switches data bus width in external memory space 3.  The data bus is 16

bits wide when the BYTE pin is held "L" and 8 bits wide when it is held "H".

Set to either.  Connect the BYTE pin to VSS to use the microcomputer in

single-chip mode

Inputs and outputs data (D0 to D7) while accessing an external memory

space with separate bus

Inputs and outputs data (D8 to D15) while accessing an external memory

space with 16-bit separate bus

Outputs address bits A0 to A22

Outputs inversed address bit A23

Inputs and outputs data (D0 to D7) and outputs 8 low-order address bits (A0

to A7) by time-sharing while accessing an external memory space with

multiplexed bus

Inputs and outputs data (D8 to D15) and outputs 8 middle-order address bits

(A8 to A15) by time-sharing while accessing an external memory space with

16-bit multiplexed bus
_______ _______

Outputs CS0 to CS3  that are chip-select signals specifying an external space
________ _________ ______ ________ _____ ________ _________

Outputs WRL, WRH, (WR, BHE) and RD signals.  WRL and WRH can be
______ _______

switched with WR and BHE by program
________ _________ _____

    WRL, WRH and RD selected:

If external data bus is 16 bits wide, data is written to an even address in
________

external memory space when WRL is held "L".
_________

Data is written to an odd address when WRH is held "L".
_____

Data is read when RD is held "L".
______ ________ _____

    WR, BHE and RD selected:
______

Data is written to external memory space when WR is held "L".
_____

Data in an external memory space is read when RD is held "L".
________

An odd address is accessed when BHE is held "L".
______ ________ _____

Select WR, BHE and RD for external 8-bit data bus.

ALE is a signal latching the address
__________

The microcomputer is placed in a hold state while the HOLD pin is held "L"

Outputs an "L" signal while the microcomputer is placed in a hold state
________

Bus is placed in a wait state while the RDY pin is held "L"

When DRAM area is accessed, outputs column and row addresses by time-sharing.
______ __________ __________

The DW signal becomes "L" when data is written to the DRAM area. CASL and CASH are
__________

signals indicating the timing to latch column addresses. The CASL signal becomes "L" when
__________

an even address is accessed. The CASH signal becomes "L" when an odd address is
________

accessed. RAS is a signal latching row addresses.

VCC

VSS

AVCC

AVSS
____________

RESET

CNVSS

BYTE

D0 to D7

D8 to D15

A0 to A22
______

A23

A0/D0 to

A7/D7

A8/D8 to

A15/D15

______ ______

CS0 to CS3
________ ______

WRL / WR
_________ ________

WRH / BHE
_____

RD

ALE
__________

HOLD
__________

HLDA
________

RDY

MA0 to MA12
______

DW
__________

CASL
__________

CASH
________

RAS

Power Supply

Analog Power

Supply

Reset Input

CNVSS

Input to Switch

External Data Bus

Width(2)

Bus Control

Pins(2)

DRAM Bus

Control Pin(2)

I

I

I

I

I

I/O

I/O

O

O

I/O

I/O

O

O

O

I

O

I

O

O

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

1. Apply 4.2 to 5.5V to the VCC pin when using M32C/83T.
2. Bus control pins in M32C/83T cannot be used.

  Classsfication Symbol I/O Type Function

1.6  Pin Description
Table 1.6   Pin Description (100-Pin and 144-Pin Packages)
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Address Register Symbol Value after RESET

003016

003116

003216

003316

003416

003516

003616

003716

003816

003916

003A16

003B16

003C16

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

004C16

004D16

004E16

004F16

005016

005116

005216

005316

005416

005516

005616

005716 Flash Memory Control Register 0 FMR0 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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Address Register Symbol Value after RESET
012016 XX16

Group 1 Base Timer Register G1BT
012116 XX16

012216 Group 1 Base Timer Control Register 0 G1BCR0 0016

012316 Group 1 Base Timer Control Register 1 G1BCR1 0016

012416 Group 1 Time Measurement Prescaler Register 6 G1TPR6 0016

012516 Group 1 Time Measurement Prescaler Register 7 G1TPR7 0016

012616 Group 1 Function Enable Register G1FE 0016

012716 Group 1 Function Select Register G1FS 0016

012816 XXXX XXXX2
Group 1 SI/O Receive Buffer Register G1RB

012916 XX00 XXXX2

012A16 Group 1 Transmit Buffer/Receive Data Register G1TB/G1DR XX16

012B16

012C16 Group 1 Receive Input Register G1RI XX16

012D16 Group 1 SI/O Communication Mode Register G1MR 0016

012E16 Group 1 Transmit Output Register G1TO XX16

012F16 Group 1 SI/O Communication Control Register G1CR 0000 X0002

013016 Group 1 Data Compare Register 0 G1CMP0 XX16

013116 Group 1 Data Compare Register 1 G1CMP1 XX16

013216 Group 1 Data Compare Register 2 G1CMP2 XX16

013316 Group 1 Data Compare Register 3 G1CMP3 XX16

013416 Group 1 Data Mask Register 0 G1MSK0 XX16

013516 Group 1 Data Mask Register 1 G1MSK1 XX16

013616

013716

013816 XX16
Group 1 Receive CRC Code Register G1RCRC

013916 XX16

013A16 0016
Group 1 Transmit CRC Code Register G1TCRC

013B16 0016

013C16 Group 1 SI/O Extended Mode Register G1EMR 0016

013D16 Group 1 SI/O Extended Receive Control Register G1ERC 0016

013E16 Group 1 SI/O Special Communication Interrupt Detect Register G1IRF 0000 00XX2

013F16 Group 1 SI/O Extended Transmit Control Register G1ETC 0000 0XXX2

014016 XX16
Group 2 Waveform Generating Register 0 G2PO0

014116 XX16

014216 XX16
Group 2 Waveform Generating Register 1 G2PO1

014316 XX16

014416 XX16
Group 2 Waveform Generating Register 2 G2PO2

014516 XX16

014616 XX16
Group 2 Waveform Generating Register 3 G2PO3

014716 XX16

014816 XX16
Group 2 Waveform Generating Register 4 G2PO4

014916 XX16

014A16 XX16
Group 2 Waveform Generating Register 5 G2PO5

014B16 XX16

014C16 XX16
Group 2 Waveform Generating Register 6 G2PO6

014D16 XX16

014E16 XX16
Group 2 Waveform Generating Register 7 G2PO7014F16 XX16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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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

021716 CAN0 Baud Rate Prescaler C0BRP 0000 00012(2)

021816

021916

021A16

021B16

021C16

021D16

021E16

021F16

022016

022116

022216

022316

022416

022516

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)

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) and supplying a

clock to the CAN module after reset.

(Note 1)
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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 Baud Rate Register U4BRG XX16

02FA16 XX16
UART4 Transmit Buffer Register U4TB

02FB16 XX16

02FC16 UART4 Transmit/Receive Control Register 0 U4C0 0000 10002

02FD16 UART4 Transmit/Receive Control Register 1 U4C1 0000 00102

02FE16 XX16
UART4 Receive Buffer Register U4RB

02FF16 XX16

030016 Timer B3, B4, B5 Count Start Flag TBSR 000X XXXX2

030116

030216 XX16
Timer A1-1 Register TA11

030316 XX16

030416 XX16
Timer A2-1 Register TA21

030516 XX16

030616 XX16
Timer A4-1 Register TA41

030716 XX16

030816 Three-Phase PWM Control Register 0 INVC0 0016

030916 Three-Phase PWM Control Register 1 INVC1 0016

030A16 Three-Phase output Buffer Register 0 IDB0 XX11 11112

030B16 Three-Phase output Buffer Register 1 IDB1 XX11 11112

030C16 Dead Time Timer DTT XX16

030D16 Timer B2 Interrupt Generating Frequency Set Counter ICTB2 XX16

030E16

030F16

031016 XX16
Timer B3 Register TB3

031116 XX16

031216 XX16
Timer B4 Register TB4

031316 XX16

031416 XX16
Timer B5 Register TB5

031516 XX16

031616

031716

031816

031916

031A16

031B16 Timer B3 Mode Register TB3MR 00XX 00002

031C16 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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Address Register Symbol Value after RESET

038016 XX16
A/D0 Register 0 AD00

038116 XX16

038216 XX16
A/D0 Register 1 AD01

038316 XX16

038416 XX16
A/D0 Register 2 AD02

038516 XX16

038616 XX16
A/D0 Register 3 AD03

038716 XX16

038816 XX16
A/D0 Register 4 AD04

038916 XX16

038A16 XX16
A/D0 Register 5 AD05

038B16 XX16

038C16 XX16
A/D0 Register 6 AD06

038D16 XX16

038E16 XX16
A/D0 Register 7 AD07

038F16 XX16

039016

039116

039216

039316

039416 A/D0 Control Register 2 AD0CON2 X000 00002

039516

039616 A/D0 Control Register 0 AD0CON0 0016

039716 A/D0 Control Register 1 AD0CON1 0016

039816 D/A Register 0 DA0 XX16

039916

039A16 D/A Register 1 DA1 XX16

039B16

039C16 D/A Control Register DACON XXXX XX002

039D16

039E16

039F16

X: Indeterminate

Blank spaces are reserved. No access is allowed.
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Table 5.4  A/D Conversion Characteristics (VCC = AVCC = VREF = 4.2 to 5.5V, Vss = AVSS = 0V

                    at Topr = –20 to 85oC, f(XIN) = 32MHZ unless otherwise specified)

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 kΩ

t VNOC emiTnoisrevnoCtib-01 1.2 µs

t VNOC emiTnoisrevnoCtib-8 8.1 µs

t PMAS emiTelpmaS 2.0 µs

V FER egatloVecnerefeR 2 V CC V

V AI egatloVtupnIgolanA 0 V FER V

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

lobmyS retemaraP noitidnoCtnemerusaeM
dradnatS

tinU
niM pyT xaM

- noituloseR 8 stiB

- ycaruccAetulosbA 0.1 %

t US emiTputeS 3 µs

RO ecnatsiseRtuptuO 4 01 02 kΩ

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

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

 at Topr = –20 to 85oC, f(XIN) = 32MHZ unless otherwise specified)

Table 5.6  Flash Memory Version Electrical Characteristics

retemaraP
dradnatS

tinU
niM pyT xaM

)egaprep(emiTmargorP 8 021 sm

)kcolbrep(emiTesarEkcolB 05 006 sm

:SETON
V.1 CC sselnu,C°06ot0=rpoTta)CDVhguorhtton(V6.3ot0.3,)CDVhguorht(V5.5ot2.4=

deificepsesiwrehto
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lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )AT( iAT NI emiTelcyCtupnI 001 sn

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 04 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 04 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )AT( iAT NI emiTelcyCtupnI 004 sn

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 002 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )AT( iAT NI emiTelcyCtupnI 002 sn

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 001 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 001 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 001 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 001 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )PU( iAT TUO emiTelcyCtupnI 0002 sn

wt )HPU( iAT TUO htdiWesluP)"H"(hgiHtupnI 0001 sn

wt )LPU( iAT TUO htdiWesluP)"L"(woLtupnI 0001 sn

ust )NIT-PU( iAT TUO emiTputeStupnI 004 sn

ht )PU-NIT( iAT TUO emiTdloHtupnI 004 sn

Timing Requirements

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

Table 5.9  Timer A Input (Count Source Input in Event Counter Mode)

Table 5.10  Timer A Input (Gate Input in Timer Mode)

Table 5.11  Timer A Input (External Trigger Input in One-Shot Timer Mode)

Table 5.12  Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Table 5.13  Timer A Input (Counter Increment/decrement Input in Event Counter Mode)
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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 )1etoN( sn

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

dt )SC-KLCB( emiTyaleDtuptuOlangiStceles-pihC 81 sn

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

ht )SC-DR( )dradnatsDR(emiTdloHtuptuOlangiStceles-pihC )1etoN( sn

ht )SC-RW( )dradnatsRW(emiTdloHtuptuOlangiStceles-pihC )1etoN( sn

dt )DR-KLCB( emiTyaleDtuptuOlangiSDR 81 sn

ht )DA-KLCB( emiTdloHtuptuOlangiSDR 5- sn

dt )RW-KLCB( emiTyaleDtuptuOlangiSRW 81 sn

ht )RW-KLCB( emiTdloHtuptuOlangiSRW 3- sn

dt )RW-BD( )dradnatsRW(emiTyaleDtuptuOataD )1etoN( sn

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

dt )ELA-KLCB( )dradnatsKLCB(emiTyaleDtuptuOlangiSELA 81 sn

ht )ELA-KLCB( )dradnatsKLCB(emiTdloHtuptuOlangiSELA 2- sn

dt )ELA-DA( )dradnatssserdda(emiTyaleDtuptuOlangiSELA )1etoN( sn

ht )DA-ELA( )dradnatssserdda(emiTdloHtuptuOlangiSELA )1etoN( sn

zdt )DA-DR( emiTecnadepmI-hgiHtuptuOsserddA 8 sn

:SETON
.ycneuqerfKLCBotgnidrocca,snoitauqegniwollofehtmorfdeniatboebnacseulaV.1

td(DB – WR) =
10  X m

9

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

th(RD – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

th(RD – CS) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – CS) =
f(BCLK) X 2

10 9

– 10 [ns]

th(WR – DB) =
f(BCLK) X 2

10 9

– 10 [ns]

td(AD – ALE) =
f(BCLK) X 2

10 9

– 20 [ns]

th(ALE – AD) =
f(BCLK) X 2

10 9

– 10 [ns]

f(BCLK) X 2

See Figure 5.1

Switching Characteristics

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

Table 5.22  Memory Expansion Mode and Microprocessor Mode

   (With a Wait State, Accessing an External Memory and Selecting a Space with the

   Multiplexed Bus)
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th(BCLK–HOLD)tsu(HOLD–BCLK)

td(BCLK–HLDA)td(BCLK–HLDA)

Hi–Z

Measurement Conditions:
 • VCC=4.2 to 5.5V
 • Input high and low voltage: VIH=4.0V, VIL=1.0V
 • Output high and low voltage: VOH=2.5V, VOL=2.5V

Memory Expansion  Mode and Microprocessor Mode

BCLK

HOLD input

HLDA output

P0, P1, P2, 
P3, P4, 
P50 to P52

(Valid with a wait state or with no wait state)

(Valid only with a wait state)

RDY input

tsu(RDY–BCLK) th(BCLK–RDY)

BCLK

RD
(Multiplexed bus)

(Multiplexed bus)
WR, WRL, WRH

WR, WRL, WRH
(Separate bus)

RD
(Separate bus)

Vcc=5V

Figure 5.9  VCC=5V Timing Diagram (8)
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Timing Requirements (VCC = 3.0 to 3.6V, VSS = 0V at Topr = –20 to 85oC unless otherwise specified)

Table 5.28  External Clock Input

Table 5.29  Memory Expansion Mode and Microprocessor Mode

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct emiTelcyCtupnIkcolClanretxE 05 sn

wt )H( htdiWesluP)"H"(hgiHtupnIkcolClanretxE 22 sn

wt )L( htdiWesluP)"L"(woLtupnIkcolClanretxE 22 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

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( emiTsseccAtupnIataD )subdexelpitlumehthtiwecapsagnisseccanehw,dradnatsSC,dradnatsDA( )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 03 sn

ust )KLCB-YDR( emiTputeStupnIYDR 04 sn

ust )KLCB-DLOH( emiTputeStupnIDLOH 06 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.ycneuqerfKLCBotgnidrocca,snoitauqegniwollofehtmorfdeniatboebnacseulaV.1

(f,ycneuqerfnoitarepo KLCB .evitagensieulavdetaluclacehtfi,)
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Timing Requirements

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

Table 5.30  Timer A Input (Count Source Input in Event Counter Mode)

Table 5.31  Timer A Input (Gate Input in Timer Mode)

Table 5.32  Timer A Input (External Trigger Input in One-Shot Timer Mode)

Table 5.33  Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Table 5.34  Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )AT( iAT NI emiTelcyCtupnI 001 sn

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 04 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 04 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )AT( iAT NI emiTelcyCtupnI 004 sn

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 002 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 002 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )AT( iAT NI emiTelcyCtupnI 002 sn

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 001 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 001 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

wt )HAT( iAT NI htdiWesluP)"H"(hgiHtupnI 001 sn

wt )LAT( iAT NI htdiWesluP)"L"(woLtupnI 001 sn

lobmyS retemaraP
dradnatS

tinU
niM xaM

ct )PU( iAT TUO emiTelcyCtupnI 0002 sn

wt )HPU( iAT TUO htdiWesluP)"H"(hgiHtupnI 0001 sn

wt )LPU( iAT TUO htdiWesluP)"L"(woLtupnI 0001 sn

ust )NIT-PU( iAT TUO emiTputeStupnI 004 sn

ht )PU-NIT( iAT TUO emiTdloHtupnI 004 sn
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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

CSi

18ns.max

ADi
18ns.max 0ns.min

0ns.min

tcyc

BHE

DBi

td(BCLK-WR)

ALE

18ns.max

-2ns.min

Vcc=3.3V

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)

td(BCLK-ALE)

th(BCLK-AD)

th(BCLK-CS)

th(WR-CS)(1)

td(DB-WR)(1) th(WR-DB)(1)

th(WR-AD)(1)

td(DB-WR)=(tcyc x n-20)ns.min
(n=1 with 1 wait state, n=2 with 2 wait states and n=3 with 3 wait 
states)
th(WR-DB)=(tcyc/2-10)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 
(n=1 with 1 wait state, n=3 with 2 wait states and n=5 with 3 wait 
states) 

NOTES:
     1. Varies with operation frequency.

 Measurement Conditions:
• VCC=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

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.

tac2(RD-DB)=(tcyc/2 x m-35)ns.max (m=3 with 1 wait state, m=5 with 2 wait states and m=7 with 3 wait states)
tac2(AD-DB)=(tcyc x n-35)ns.max (n=2 with 1 wait state, n=3 with 2 wait states and n=4 with 3 wait states)

th(BCLK-ALE)

Read Timing

Write Timing

Memory Expansion Mode and Microprocessor Mode (with a wait state)

tw(WR)(1)

Figure 5.11  VCC=3.3V Timing Diagram (2)
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Figure 5.15  VCC=3.3V Timing Diagram (6)

tcyc

18ns.max

td(BCLK-RAS)
18ns.max

td(BCLK-CAS)

th(BCLK-RAS)
0ns.min

th(BCLK-CAS)
0ns.min

tsu(CAS-RAS)(1)

18ns.max

tcyc

td(BCLK-CAS)

tsu(CAS-RAS)(1) th(BCLK-RAS)
0ns.min

th(BCLK-CAS)
0ns.min

18ns.max
td(BCLK-RAS)

BCLK

DW

Vcc=3.3V

RAS

CASL
CASH

BCLK

DW

RAS

CASL
CASH

NOTES:
1. Varies with operation frequency.

tsu(CAS-RAS)=(tcyc/2-13)ns.min

 Measurement Conditions:
• VCC=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

Refresh Timing (CAS-before-RAS refresh)
Memory Expansion Mode and Microprocessor Mode 

NOTES:
1. Varies with operation frequency.

tsu(CAS-RAS)=(tcyc/2-13)ns.min

Refresh Timing (Self-refresh)
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Table 5.46  Recommended Operating Conditions

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

lobmyS retemaraP
dradnatS

tinU
.niM .pyT .xaM

V CC egatloVylppuS 2.4 0.5 5.5 V

VA CC egatloVylppuSgolanA V CC V

V SS egatloVylppuS 0 V

VA SS egatloVylppuSgolanA 0 V

V HI )"H"(hgiHtupnI
egatloV

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 2 7P- 7 8P, 0 8P- 7 )3( 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4,

21P 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4( X, NI ,

VNC,TESER SS ETYB,

V8.0 CC V CC V

7P 0 7P, 1 V8.0 CC 0.6

V LI )"L"(woLtupnI
egatloV

0P 0 0P- 7 1P, 0 1P- 7 2P, 0 2P- 7 3P, 0 3P- 7 4P, 0 4P- 7 5P, 0 5P- 7 6P, 0-

6P 7 7P, 0 7P- 7 8P, 0 8P- 7 )3( 9P, 0 9P- 7 01P, 0 01P- 7 11P, 0 11P- 4,

21P 0 21P- 7 31P, 0 31P- 7 41P, 0 41P- 6 51P, 0 51P- 7 )4( X, NI ,
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Timing Requirements

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

Table 5.52  Timer A Input (Count Source Input in Event Counter Mode)

Table 5.53  Timer A Input (Gate Input in Timer Mode)

Table 5.54  Timer A Input (External Trigger Input in One-Shot Timer Mode)

Table 5.55  Timer A Input (External Trigger Input in Pulse Width Modulation Mode)

Table 5.56  Timer A Input (Counter Increment/decrement Input in Event Counter Mode)
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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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