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Interrupt
Control

Time
Base Timer/Counter

(TA,TB)

System Control

Instruction Decoder
Instruction Register

ROM

PC

D
ata B

us

Reset
Control

Clock
Generator

Timing
Generator

Sleep Mode
Control

Data pointer

ACC

ALU

Flag

Z C S

Stack pointer

Stack

RAM

HR LR

I/O Control

RESET XINXOUT

Clock
Generator

(slow)

LXOUT LXIN

LCD
VRLC

C
O

M
0~

C
O

M
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G

0~
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P0(0..3)/WAKEUP(0..3)
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+3+�I))�J

+3>�I)	�J
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�6*�# J�&*�K	)L�←���
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J
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...

  SCALL, subroutine call entry address

Data table for
[LDAX],[LDAXI]
instruction

Subroutine call entry address
designated by [LCALL a]
instruction

Reset start address

address 8192 x 8 bits

INT0 ; External interrupt service routine entry address

HTCI; High speed counter interrupt service routine entry address

TRGA; Timer/counterA interrupt serice routine entry address

TRGB; Timer/counterA interrupt serice routine entry address

TBI; Time base interrupt serice routine entry address

INT1; External interrupt serice routine entry address

0000h

0002h

0004h

0006h

0008h

000Ah

000Ch

000Eh

0086h

07FFh

0800h

 

0FFFh

1000h

1FFFh
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)))�<)H	�5�
�����1�)������(�2���
���4���!�����))�<�HH�5�
�����1���

Increment
Address

020h - 02Fh

0C0h - 0CFh

0D0h - 0DFh

0E0h - 0EFh

Level 0

Level 4

Level 8

Level 12

Level 1

Level 5

Level 9

Level 2

Level 6

Level 10

Level 3

Level 7

Level 11

Increm
ent

Zero-page000h - 00Fh

010h - 01Fh

0F0h - 0F3h

:
:
:

110h - 11Fh

1F0h - 1FFh

100h - 10Fh

Bank 0

Bank 1

:
:
:
:
:
:



�������������	��
���
�
�������������������

������������
������

�������

��	
���

���
���������������
�������
�

����������

P9.3

instruction field

RAM address

xxxxxxxx

xxxxxxxx

0

instruction field

RAM address

yyyy

0000 yyyy
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STOP
operation

mode

NORMAL
operation

mode

IDLE
(CPU
stops)

SLOW
operation

mode

RESET
operation

High osc : stopped
Low osc : stopped

High osc : stopped
Low osc : oscillating

High osc : oscillating
Low osc : oscillating

High osc : stopped
Low osc : oscillating

Command
(P16)

Command
(P16)Command

(P22)

Command
(P22)

Command
(P19)

Reset

Reset

Reset

Reset

Reset release

I/O wakeup

I/O or internal timer wakeup
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������
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High-frequency
generator

System clock 
mode control

fc

fs

System control

RC connectionCrystal connection         or

LXIN 

LXOUT

P14

P16

P22

P19Low-frequency
generator

Mask option for choose Crystal or RC oscillator

XOUT

LXIN/XIN 

LXOUT/XOUT

LXIN/XIN 

LXOUT/XOUT

Res

Mask option for choose Crystal or RC oscillator

XIN 

Res=100K for high frequency osc / Res=1M for slow frequency osc) (
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INTERRUPT CONTROL

TRGA request

P7.0/
TRGA

EVENT COUNTER CONTROL

TIMER CONTROL

internal clock

P28

12 BIT COUNTER

TMSA IPSA

DATA BUS

P8.1/
TRGB

EVENT COUNTER CONTROL

TIMER CONTROL

internal clock
high speed timer/counter

P29

12 BIT COUNTER

MUX

TMSB IPSB

TRGB request

PULSE-WIDTH MEASUREMENT 
CONTROL

PULSE-WIDTH MEASUREMENT 
CONTROL

Port 28 3     2     1     0

TMSA IPSA

Initial state: 0000

TIMER/COUNTER MODE SELECTION

TMSA (B)            Function description

0   0          Stop

0   1          Event counter mode

1   0          Timer mode

1   1         Pulse width measurement mode   

Port 29 3     2     1     0

TMSB IPSB

Initial state: 0000
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Internal pulse

TimerB (TimerA )value n n+1 n+2 n+3 n+4 n+5 n+6 n+7

 P8.1/TRGB (P7.0/TRGA) 

 TimerB (TimerA) value n n+1 n+2 n+3 n+4 n+5 n+6
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Internal pulse

TimerB(TimerA) value n n+1 n+2 n+3 n+4 n+5

P8.1/TRGB(P8.3/TRGA) 
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P31(3,2)
P4.0/SOUND

P4.1/TRGH

8-bit binary counter

P31(1,0)
P11

Ö2

P10XIN

Input data
Data bus

Reload

Overflow
HTCI interrupt

Timer/counter B

Output data

mask option

FHTC
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Reset by system reset and program
instruction

MASK0   MASK1   MASK1   MASK2   MASK3   

IL0

INT1
r0

IL1

TBI
r1

IL2

r2

IL3

HTCI
r3

IL4

r4

IL5

INT0
r5

Priority checker

EI Entry address generator

Interrupt request Interrupt entry address

Reset by system reset and program
instruction
Set by program instruction

TRGB TRGA
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Frame Frame Frame Frame

OFFOFFOFFOFF

SEG0~COM0SEG0~COM1SEG0~COM1SEG0~COM1

ONONONON

SEG0~COM0SEG0~COM0SEG0~COM0SEG0~COM0

ON OFF

SEG0SEG0SEG0SEG0

COM2 COM2

COM1 COM1 COM1

COM0 COM0 COM0 COM0

• 1/4 duty (1/3 bias) • 1/3 duty (1/3 bias) • 1/2 duty (1/2 bias) • Static

COM3

V3
V2
V1
Vss

V3
V2
V1
Vss

V3
V2
V1
Vss

V3
V2
V1
Vss

V3
V2
V1
Vss

V3
V2
V1
Vss
-V1
-V2
-V3

V3
V2
V1
Vss
-V1
-V2
-V3

Frame

COM0

COM1

COM2

COM3

SEG0

SEG0-COM0

ON

SEG0-COM1

OFF

V3
V2
V1
Vss

V3
V2
V1
Vss

V3
V2
V1
Vss

V3
V2
V1
Vss

V3
V2
V1
Vss
-V1
-V2
-V3

V3
V2
V1
Vss
-V1
-V2
-V3

Frame

(1) 1/4 duty (1/3 bias) (2 ) 1/3 duty (1/3 bias) (3) 1/2 duty (1/2 bias) (4) static

V3
V1
Vss

V3
V1
Vss
-V1
-V3

V3
V1
Vss
-V1
-V3

Frame

V3
V1
Vss

V3
 
Vss
 
-V3

 Vss
 
-V3

Frame

V3

ON OFF

V3
V1
Vss

V3
V1
Vss

V3
V1
Vss
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WDT control

WDT 
command port

1 2 3

counter clear request

RESET pin

LXIN/213
WDT counter

P21

mask option
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