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1 V0.2

��������

 �SH6610C������LCD�	�4
��
���
 ROM: 2048 X 16 

 RAM: 128 X 4 
 (�����)
 ����: 2.2V - 3.6V (��� 3.0V)
 12 �CMOS ��� /�!(I/O) "#
 4$%&'() (*+,-)
 .�8
�/0�1�23/4��
 �567823�
 4 �9:;�,-<:

- =>,- (?@ABCDE)
- 23�0 ,-
- 23�1 ,-
- "#B, "#C,- (?@ABCDE)

 3F<: 32.768KHz GH I 131KHz RCHJ (HJK�
LMNOP)

 QRST:
-UV32.768KHz �GH, ST�4/32.768KHz (≈ 122µs)
-UV131KHz RCHJ, ST�4/131KHz (≈ 31µs)

 LCD �	�: 4 X 34 (1/4,1/3, 1/2 WXY, 1/3,1/2 Z�)
 50�%E[�	�(EL-LIGHT)
 50�\/]^_`�1(RFC)
 50@��1
 50�Babc&deEf�(PSG)
 .gh���ij: HALT k STOP
 lmn (ISB < 2µA, 32.768KHz, 3V)
 oVpMNqr�s2Ot
 uvCHIPwx

��������

SH6603 yzg4
��
{|�}~���SH6610C CPU���}����SRAM}&'��� ROM}bc& I/O "#}
8
23�}PSG Ef�}LCD �	�}EL-LIGHT�	�}�\/]^_`(RFC)�1k67823��

����������������
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OSCILLATOR LCD DRIVERS

CPU

LCD RAM
34 X 4 BITS

PORTC [3:0]

R to F
CONVERTER

ONE CHANNEL
PSG

ROM
2048 X 16 BITS

RAM
128 X 4 BITS

DATA MEMORY

TIMER 0

WATCH DOG
TIMER

PORTB [3:0]

PORTA [3:0]

EL_LIGHT
DRIVER

VOLTAGE
PUMP

TIMER 1

OSCI

OSCO

VDD

GND

TEST

RESET

COM1 - 4
SEG1 - 30

PORTA [3:0]
/Ex.INT INPUT
/PSG OUTPUT
/EL_LIGHT OUTPUT

PORTB [3:0]
/PORTB INT INPUT
/RFC I/O

PORTC [3:0]
/PORTC INT INPUT
/SEG31 - 34

V1

V2

CUP1

CUP2



SH6603

3

��������
�
�
�
�

�����cC�cC�cC�cC �������� I/O ��������

1 PORTA0
I/O
I
O


bc&I/O"#

=>��,- (?@ABC��)

PSG BD  �!"#

2 PORTA1
I/O
O


bc&I/O"#

PSG BD �!"#

3, 4 PORTA [2:3]
I/O
O


bc&I/O"#

EL-LIGHT ELC (PA2), ELP (PA3) �!"#

5 TEST I
��ij� "#� (5>��)

o����o

6
VDD

B0

P
I

SH6603�<(+) � "}VDD =2.2 - 3.6V

s2Ot}5>���l��

7 OSCO O HJ��!"#}�GH���

8 OSCI I HJ�� "#}�GHI=>�\���

9
GND
B1

P
I

SH6603�<(-) � "

s2Ot}5>?�����

10 RESET I �
� ���(l����}5>?�)

11 CUP1 I ��@���� (-)

12 CUP2 I ��@����(+)

13, 14 V1, V2 O LCD �	�Z��!"

15 - 18 COM1 - 4 O LCD  ¡�¢£(common)BC�!"

29 - 48 SEG1 - 30 O LCD  ¡�¤¥(segment)BC�!"

49 - 52 PORTC [0:3]
I/O
I
O


bc&I/O"#�(�¦��	§¨)

��"#,- (?@ABC��)

LCD  ¡�¤¥BCSEG31 – 34�!"

53 - 56 PORTB [0:3]

I/O
I
O
I


bc&I/O"#

��"#,- (?@ABC��)

PB.0 - 2 ��RFC RX1 – 3 �!"

PB.3 �� RFC CX � "

£4 56���
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1. CPU

CPU*©����mªi«¬&'4��}­®¯°�± (ALU)}²
³´
}µ¶�}·¸¹��}��Qº (INX, DPH, DPM,
and DPL)k»¼�

2. ROM

SH6603 ROM b½2048 ¾ X 16 
&'��¿5ÀÁ}ÂÁL $000 Ã $7FF�

(a) ��ÂÁ¿Ä ($000 Ã $004)

&'Å'ÆÇ�ÂÁ$000Ã $004y�ÈÉ,-ÊË&'ÌÍ�}��,-���ÂÁ�

ÂÁÂÁÂÁÂÁ QRQRQRQR ��������

$000 JMP QR Î_Ï��ÊË%&'� #ÂÁ

$001 JMP QR Î_Ã=>,-ÊË%&'� #ÂÁ

$002 JMP QR Î_Ã���0 ,-ÊË%&'� #ÂÁ

$003 JMP QR Î_Ã���1 ,-ÊË%&'� #ÂÁ

$004 JMP QR Î_Ã"#B, C ,-ÊË%&'� #ÂÁ

*JMP QRbLÐÑQRMÒ�

(b) ·Ó��¸Ô

��¸ÔªÌ�½&'���,}·¸(TJMP)QRkÕ�Ö×(RTNW)QRªoV·¸�·¸¹��(TBR) kµ¶� (A) ��Ø
V&'���,�ÂÁZÙ�� TJMP QR·Ó�ÂÁ� ((PC11 - PC8) X (28) + (TBR, A))�RTNW QRÚÖ×L(TBR,A)·¸
ÛÜ��}ROM ,&'MN� bit7-bit4 0VTBR,}Ýbit3-bit0 0V A,�

3. RAM

50 SRAM LÞo�����ßLCD RAM kàá¹��â��

(a) RAM ÀÁ

U�����kàá¹���ãäyÞå�QR¦�ÀÁ²Ç����y��Xæ�çè¬

$000 - $01F: àá¹��k I/O

$020 - $09F: ����� (128 X 4
}ç�2�BANK).

$300 - $321: LCD RAM Xæ (34 X 4 
).

(b) �����

�����L128 X 4 
â� ($020 - $09F)�LVéyêë���}ìíCPU ²  STOP I HALTijî}�����5�ªÌ
ï�ð�

(c) ��Qº

Þå��QºªñòU������æ�ÀÁ�QºÂÁ
VDPH (3-bits), DPM (3-bits) k DPL (4-bits) ¹��,�ÀÁóô£
�3FFH�ÂÁ�æ�ÀÁõö�¹��(INX)oV������÷Iøù�} úÂÁ�bit9 - bit0 ûüV DPH, DPM k DPL�
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(d) àá¹���ý�¬

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W ��������

$00 IEX IET0 IET1 IEP R/W ,-þ�³´

$01 IRQX IRQT0 IRQT1 IRQP R/W ,-��³´

$02 - T0M.2 T0M.1 T0M.0 R/W Bit0 - 2: 23�0���ij¹��

$03 - T1M.2 T1M.1 T1M.0 R/W Bit0 - 2: 23�1���ij¹��

$04 T0L.3 T0L.2 T0L.1 T0L.0 R/W 23�0 ¨ /4�¹��l�


$05 T0H.3 T0H.2 T0H.1 T0H.0 R/W 23�0 ¨ /4�¹����


$06 T1L.3 T1L.2 T1L.1 T1L.0 R/W 23�1 ¨ /4�¹��l�


$07 T1H.3 T1H.2 T1H.1 T1H.0 R/W 23�1 ¨ /4�¹����


$08 PA.3 PA.2 PA.1 PA.0 R/W "#A

$09 PB.3 PB.2 PB.1 PB.0 R/W "#B

$0A PC.3 PC.2 PC.1 PC.0 R/W "#C

$0B RF/P EL/P S/P PAM R/W

PAM: �0"#A1 - 0 � PSG �!"
S/P: �0"#C �segment �!"
EL/P: �0"#A3 - 2 �EL-LIGHT�	��!"
RF/P: �0"#B �RFC"#

$0C ENX RX3EN RX2EN RX1EN R/W
RX1, 2, 3EN: �/�RX1, 2, 3�RCHJ
ENX: ��RFC 4��

$0D ELON ELF ELPF HLM R/W

ELON: EL-LIGHT�/���
ELPF: EL-LIGHT�	�	�BC]^OP
ELF: EL-LIGHT�	�
�BC]^OP
HLM: �§¨ij

$0E TBR.3 TBR.2 TBR.1 TBR.0 R/W ·¸¹��

$0F INX.3 INX.2 INX.1 INX.0 R/W æ�ÀÁõö�¹��

$10 DPL.3 DPL.2 DPL.1 DPL.0 R/W INX l�
���Qº

$11 - DPM.2 DPM.1 DPM.0 R/W INX ,�
���Qº

$12 - DPH.2 DPH.1 DPH.0 R/W INX ��
���Qº

$13
LPS1 LPS0

B1 B0 R
R/W

B1, B0: s2Ot
LPS1 - 0: �0 LCD �	]^

$14 LCDOFF BIAS DUTY 1 DUTY0 R/W

DUTY1 - 0: �0 LCD �!BC�WXY
BIAS: �0 LCD �!BC�Z�
LCDOFF: LCD �/���

$15 PPULL PS1 PS0 PSGEN R/W

PSGEN: PSG�!��
PS1 - 0: PSG /0��0
PPULL: "#A, B, C 5>���/���

$16 C1.3 C1.2 C1.1 C1.0 W C1.0 - 1.3: PSG �!BC�l�
��

$17 - C1.6 C1.5 C1.4 W C1.6 - 1.4: PSG �!BC���
��

$18 PACR.3 PACR.2 PACR.1 PACR.0 R/W "#A � /�!
ë�0

$19 PBCR.3 PBCR.2 PBCR.1 PBCR.0 R/W "#B � /�!
ë�0

$1A PCCR.3 PCCR.2 PCCR.1 PCCR.0 R/W "#C � /�!
ë�0

$1B RFL.3 RFL.2 RFL.1 RFL.0 R/W RFC 16-
4��¹���l�


$1C RFML.3 RFM.2 RFML.1 RFML.0 R/W RFC 16-
4��,æ¹���l�


$1D RFMH.3 RFMH.2 RFMH.1 RFMH.0 R/W RFC 16-
4��,æ¹�����


$1E RFH.3 RFH.2 RFH.1 RFH.0 R/W RFC  16-
4��¹�����


$1F
WD

WDT.2 WDT.1 WDT.0 R/W
R

Bit0 - 2: 67823��0
WD: 67823��!³´� (�÷)
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àá¹�� $13 (s2Ot)

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$13
LPS1 LPS0

B1 B0 R
R/W

B1, B0: s2Ot
LPS1 - 0: �0 LCD �	]^

00XX

X X 1 0 s2Ot���

X X 0 0 B1 s2Ï GND

X X 1 1 B0 s2Ï VDD

X X 0 1 B1 s2Ï GND � B0 s2Ï VDD

B0B1

B1 = 1 B0 = 1

B1 = 0 B0 = 1

PCB

B1 = 0 B0 = 0

SH6603 Bonding Option

PCB

B1 = 1 B0 = 0

GND VDD

B0B1

GND VDD

B0B1

GND VDD

B0B1

GND VDD

o�b��o4g���s2Ot��������s2Ot}÷�B1, B0������}&'�b��4g����&�
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4. I/O "#"#"#"#

SH6603 MCUuv12 ���� /�!(I/O)"#�"#��¹��(PCR) ��I/O "#�� /�!
ë ��� I/O bL"#��
¹�� (PDR)²Ç÷ø�o�b�½Ð�3æ�Ð��I/O"#�!Ð���

��I/O "#*+bå&���5>���\(MOS�)�PMOD¹���Bit3 ������5>���\��/��5>���\ �
b�L��"#�"#��¹�� (PDR) �� (ø “1” Ú-�50���\)�����I/O "#�5>���\ªç !��k-
��

"#A.0 b�o� PSG BD�!, "#A.1 b�o� PSG  BD�!""#A.2&3b�o�EL-LIGHT�BC�!""#B.0-3 b�
o��\/]^_`(RFC)�1�I/O
"#C.0-3 b�o�LCD�segment�!�

àá¹�� $0B

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$0B RF/P EL/P S/P PAM R/W

PAM: �0"#A1 - 0 � PSG �!"
S/P: �0"#C �segment �!"
EL/P: �0"#A3 - 2 �EL-LIGHT�	��!"
RF/P: �0"#B �RFC"#

0000

X X X 0 "#A0-1 � I/O y

X X X 1 "#A0-1 �PSG �!

X X 0 X "#C � I/O y

X X 1 X "#C � segment �!

X 0 X X "#A3 - 2 � I/O y

X 1 X X "#A3 - 2 �EL-Light�!

0 X X X "#B � I/O y

1 X X X "#B � RFC I/O

PORT CONTROL
REGISTER

PORT DATA
REGISTER

PULL DOWN

DATA  INPUT
RD-INPUT

PORT
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"#��¹��: (PDR)

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$08 PA.3 PA.2 PA.1 PA.0 R/W "#A��¹�� XXXX

$09 PB.3 PB.2 PB.1 PB.0 R/W "#B��¹�� XXXX

$0A PC.3 PC.2 PC.1 PC.0 R/W "#C��¹�� XXXX

"#
ë��¹��: (PCR)

ÂÁÂÁÂÁÂÁ Bit3 Bit2 Bit1 Bit0 R/W �������� àá�
àá�
àá�
àá�


$18 PACR.3 PACR.2 PACR.1 PACR.0 R/W "#A � /�!
ë��¹�� 0000

$19 PBCR.3 PBCR.2 PBCR.1 PBCR.0 R/W "#B � /�!
ë��¹�� 0000

$1A PCCR.3 PCCR.2 PCCR.1 PCCR.0 R/W "#C � /�!
ë��¹�� 0000

PACR.X, PBCR.X, PCCR.X (X = 0, 1, 2, 3)

0: �0"#�� 
ë�

1: �0"#��!
ë�

"#mª��¹��: (PMOD)

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$15 PPULL PS1 PS0 PSGEN R/W

PSGEN: PSG �!��
PS1 - 0: /0��0
PPULL: "#A, B, C5>���/���

0000

PPULL "#A, B, C5>���\�/���

0: #$"#5>���\

1: þ�"#5>���\
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5. 23�23�23�23�

SH6603 �.�8-
23��~23/4�����È%¬

- 8-
�?4�23/4���

- ü	�¨ 4���

- 8-
/0��

- L $FFÃ $00�!,-�

��yz�&��23�mª'¤�

PRESCALER
Fosc/4 Tosc

SYNC 8-BIT COUNTER

TM.2 TM.0TM.1

23�uv���mª:

- bc&æ-23�mª�

- ÷4�����

(a) 23�0ß23�1�è0kù�¬

��23�(*©z�8
�ø23�(TL0L, TL0H; TL1L,
TL1H) kz�8
�÷4�� (TC0L, TC0H; TC1L, TC1H)�
é)Ll
��k�
��â�� Ú��ø 23¹��
(TL0L, TL0H; TL1L, TL1H) ª*+,-4���½ø �
�
�I4��L$FF Ã $004��!î}234��Úü	¨ 
23¹��,���

23�¹��L�
��¹��Hñ.��/÷�k/ø0 �
ù�����12��34�

¹���c&567

ø��3}89:øl�
��}:ø��
���

÷��3}89:÷��
��}:÷l�
���

Load Reg. H

8-bit timer counter

Load Reg. L

Latch Reg. L

(b) 23�ij¹��

ÞåU23���ij¹���TM0, TM1)��0}23�bc&½p����ç]Y���}�!��ST�;<BC}v8
4
��²Ç4��23�ij¹��(TM0, TM1) yoV23����3
¹��}=�¸1k¸2�¡�����ij¹��ªOP
� 23�����;<<�

¸ 1:23�0 ij¹�� ($02)

TM0.2 TM0.1 TM0.0
ç]�çç]�çç]�çç]�ç

]Y]Y]Y]Y
3F<3F<3F<3F<

0 0 0 /211 àá3F

0 0 1 /29 àá3F

0 1 0 /27 àá3F

0 1 1 /25 àá3F

1 0 0 /23 àá3F

1 0 1 /22 àá3F

1 1 0 /21 àá3F

1 1 1 /20 àá3F

¸2: 23�1 ij¹��($03)

TM1.2 TM1.1 TM1.0
ç]�çç]�çç]�çç]�ç

]Y]Y]Y]Y
3F<3F<3F<3F<

0 0 0 /211 àá3F

0 0 1 /29 àá3F

0 1 0 /27 àá3F

0 1 1 /25 àá3F

1 0 0 /23 àá3F

1 0 1 /22 àá3F

1 1 0 /21 àá3F

1 1 1 /20 àá3F
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6. àá3Fàá3Fàá3Fàá3F

SH6603 �z�3F<�3F<LMNOP�32.768KHz GHI131KHz RCHJ�3F<>f?@3F;<��àá3F}vCPU
k�?�=� (TIMER0, TIMER1, LCD, PSG, 67823�) �o�àá3F = FOSC/4.

(a) QRST¬

(1) UV 32.768KHz HJ�}QRST�4/32.768KHz (≈ 122µs)�

(2) UV 131KHz HJ�}QRST��4/131KHz (≈ 31µs)�

(b) HJ�

(1) 32.768KHz GH:

Crystal
32.768KHz

C1

OSCI

OSCO

C1 Setting:
10p < C1 < 50p
(reference only)

(2) 131KHz RCHJ:

OSCI

OSCO

Rosc VDD

7. ����§¨§¨§¨§¨ijijijij (HLM)

�gijA�32768Hz GH�4��0² �§¨ij��î}HJ�ª½��<BC�DE�FG���H�§¨ij��U
RCHJ���o}��§¨ij��3ÚInJp��<��

LV² �§¨ijKL3z�QRST��½�0HLMîÏMÞåqr&'ØNz�QRSTOPQ�§¨�	�

HLM: 0 = �I�¨ ÌRij

         1 = �0�¨ ÌRij

Heavy load

HLM

one instruction cycle
or more

0

OFF

1

ON
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8. bc&deEf�bc&deEf�bc&deEf�bc&deEf� PSG

àáuv�BaPSG�!�éLz�7
�õST4��ý����Ulmn}½STOPkHALT3#oe�Ef��

PSG ��¹�� $15 - 17

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$15 PPULL PS1 PS0 PSGEN R/W

PSGEN: PSG �!��
PS1 - 0: PSG /0�
PPULL: "#5>���/���

0000

$16 C1.3 C1.2 C1.1 C1.0 W PSG �!BC�l�
�� 0000

$17 - C1.6 C1.5 C1.4 W PSG �!BC���
�� 0000

PSGEN: 0 = 
PSGBC�!, "BD"�!l��

1 = PSG BC�!

PS1 PS0 ç]�ç]Yç]�ç]Yç]�ç]Yç]�ç]Y 3F<3F<3F<3F<
PSG ñ33Fñ33Fñ33Fñ33F

(Actual Clock)

0 0 /1 32KHz I 131 KHz 32 KHz I 131KHz

0 1 /2 32KHz I 131 KHz 16 KHz I 65.5KHz

1 0 /4 32KHz I 131 KHz 8 KHz I 32KHz

1 1 /8 32KHz I 131 KHz 4 KHz I 16KHz

MPX

4-Bit Scaler

1 channel PSG

/1 /2 /4 /8

32.768KHz
or 131KHz

PS1 PS0

C1.6 - C1.0

BD

BD

ÞåJV¹��$15H��ªOPPSG ñ33F}WOP�PSG ñ33Fî}��JVN��OªÛÜ���eX �N��Lz
â4�� (LSFR) >f�½��4��,ø ���+,��}Úf����N�

 
N2

Clock Actual
  frequency output PSG

×
=
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N���¹��$16H k $17H(C1.6 - C1.0)�UY}=�¸�¡¬

LSFR
(C1.6 - C1.0)

N
LSFR

(C1.6 - C1.0)
N

LSFR
(C1.6 - C1.0)

N
LSFR

(C1.6 - C1.0)
N

01 127 16 95 12 63 4B 31

02 126 2C 94 24 62 17 30

04 125 59 93 49 61 2E 29

08 124 33 92 13 60 5D 28

10 123 67 91 26 59 3B 27

20 122 4E 90 4D 58 77 26

41 121 1D 89 1B 57 6E 25

03 120 3A 88 36 56 5C 24

06 119 75 87 6D 55 39 23

0C 118 6A 86 5A 54 73 22

18 117 54 85 35 53 66 21

30 116 29 84 6B 52 4C 20

61 115 53 83 56 51 19 19

42 114 27 82 2D 50 32 18

05 113 4F 81 5B 49 65 17

0A 112 1F 80 37 48 4A 16

14 111 3E 79 6F 47 15 15

28 110 7D 78 5E 46 2A 14

51 109 7A 77 3D 45 55 13

23 108 74 76 7B 44 2B 12

47 107 68 75 76 43 57 11

0F 106 50 74 6C 42 2F 10

1E 105 21 73 58 41 5F 9

3C 104 43 72 31 40 3F 8

79 103 07 71 63 39 7F 7

72 102 0E 70 46 38 7E 6

64 101 1C 69 0D 37 7C 5

48 100 38 68 1A 36 78 4

11 99 71 67 34 35 70 3

22 98 62 66 69 34 60 2

45 97 44 65 52 33 40 1

0B 96 09 64 25 32
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9. LCD �	��	��	��	�

LCD �	�*+z����}z���Ef�}4�¢£BC�common �BC�!��}k34 �¤¥��segment )BC�!���
�.gZ�ij(1/3 k 1/2 Z�) k�g WXY ij (1/4, 1/3 k 1/2 WXY) é)(ybc&�� LCD RAM yz�� /�!�
#RAM}é�K�å&��}ªü	Ú��Z[Ãsegment ���

"#C ª�0� LCD� SEG31 – 34�Làá¹��$0B �bit1 S/POP�W"#Co� I/O "#3} LCD RAM,�����\
]I/O �� k�!����^}W"#Co� LCD �!"#3} I/O RAM,�����\]LCD �!� =�K�LCD RAM ª
o�������

WÆÇ "STOP"QR3} LCD Ú!�_}COM k SEG �!BC`� 0V}HLCD RAM,���ÚÌï�ð�

(a) LCD ��¹��

LCD ��¹�� $13

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$13
LPS1 LPS0

B1 B0 R
R/W

B1, B0: s2Ot
LPS1 - 0: LCD ]^��

00XX

0 0 X X LCD 3F]^(LCDCLK) = fOSC/128 y

0 1 X X LCD 3F]^(LCDCLK)  = fOSC/256

1 0 X X LCD 3F]^(LCDCLK)  = fOSC/512

1 1 X X LCD 3F]^(LCDCLK)  = fOSC/1024

a]^ fFRM = LCDCLK/8 @1/4 WXY I 1/2WXY

a]^ fFRM = LCDCLK/6 @1/3 WXY

LCD ��¹�� $14

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$14 LCDOFF BIAS DUTY 1 DUTY0 R/W

DUTY1 - 0: �0 LCDWXY
BIAS: �0 LCD Z�
LCDOFF: LCD � / � ��

0000

X X 0 X 1/4 WXY y

X X 1 0 1/3 WXY

X X 1 1 1/2 WXY

X 0 X X 1/3 Z� y

X 1 X X 1/2 Z�

0 X X X LCD � y

1 X X X LCD �

bÑ¬WLCD �_3}LCD��_`�1FGÌï���
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(b) LCD RAM ¿Ä�è0

Segments 1 - 34, 1/4 WXY

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0

COM4 COM3 COM2 COM1 COM4 COM3 COM2 COM1

300H SEG1 SEG1 SEG1 SEG1 311H SEG18 SEG18 SEG18 SEG18

301H SEG2 SEG2 SEG2 SEG2 312H SEG19 SEG19 SEG19 SEG19

302H SEG3 SEG3 SEG3 SEG3 313H SEG20 SEG20 SEG20 SEG20

303H SEG4 SEG4 SEG4 SEG4 314H SEG21 SEG21 SEG21 SEG21

304H SEG5 SEG5 SEG5 SEG5 315H SEG22 SEG22 SEG22 SEG22

305H SEG6 SEG6 SEG6 SEG6 316H SEG23 SEG23 SEG23 SEG23

306H SEG7 SEG7 SEG7 SEG7 317H SEG24 SEG24 SEG24 SEG24

307H SEG8 SEG8 SEG8 SEG8 318H SEG25 SEG25 SEG25 SEG25

308H SEG9 SEG9 SEG9 SEG9 319H SEG26 SEG26 SEG26 SEG26

309H SEG10 SEG10 SEG10 SEG10 31AH SEG27 SEG27 SEG27 SEG27

30AH SEG11 SEG11 SEG11 SEG11 31BH SEG28 SEG28 SEG28 SEG28

30BH SEG12 SEG12 SEG12 SEG12 31CH SEG29 SEG29 SEG29 SEG29

30CH SEG13 SEG13 SEG13 SEG13 31DH SEG30 SEG30 SEG30 SEG30

30DH SEG14 SEG14 SEG14 SEG14 31EH SEG31 SEG31 SEG31 SEG31

30EH SEG15 SEG15 SEG15 SEG15 31FH SEG32 SEG32 SEG32 SEG32

30FH SEG16 SEG16 SEG16 SEG16 320H SEG33 SEG33 SEG33 SEG33

310H SEG17 SEG17 SEG17 SEG17 321H SEG34 SEG34 SEG34 SEG34

Segments 1 - 34, 1/3WXY

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0

- COM3 COM2 COM1 - COM3 COM2 COM1

300H - SEG1 SEG1 SEG1 311H - SEG18 SEG18 SEG18

301H - SEG2 SEG2 SEG2 312H - SEG19 SEG19 SEG19

302H - SEG3 SEG3 SEG3 313H - SEG20 SEG20 SEG20

303H - SEG4 SEG4 SEG4 314H - SEG21 SEG21 SEG21

304H - SEG5 SEG5 SEG5 315H - SEG22 SEG22 SEG22

305H - SEG6 SEG6 SEG6 316H - SEG23 SEG23 SEG23

306H - SEG7 SEG7 SEG7 317H - SEG24 SEG24 SEG24

307H - SEG8 SEG8 SEG8 318H - SEG25 SEG25 SEG25

308H - SEG9 SEG9 SEG9 319H - SEG26 SEG26 SEG26

309H - SEG10 SEG10 SEG10 31AH - SEG27 SEG27 SEG27

30AH - SEG11 SEG11 SEG11 31BH - SEG28 SEG28 SEG28

30BH - SEG12 SEG12 SEG12 31CH - SEG29 SEG29 SEG29

30CH - SEG13 SEG13 SEG13 31DH - SEG30 SEG30 SEG30

30DH - SEG14 SEG14 SEG14 31EH - SEG31 SEG31 SEG31

30EH - SEG15 SEG15 SEG15 31FH - SEG32 SEG32 SEG32

30FH - SEG16 SEG16 SEG16 320H - SEG33 SEG33 SEG33

310H - SEG17 SEG17 SEG17 321H - SEG34 SEG34 SEG34
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Segments 1 - 34, 1/2WXY

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0

- - COM2 COM1 - - COM2 COM1

300H - - SEG1 SEG1 311H - - SEG18 SEG18

301H - - SEG2 SEG2 312H - - SEG19 SEG19

302H - - SEG3 SEG3 313H - - SEG20 SEG20

303H - - SEG4 SEG4 314H - - SEG21 SEG21

304H - - SEG5 SEG5 315H - - SEG22 SEG22

305H - - SEG6 SEG6 316H - - SEG23 SEG23

306H - - SEG7 SEG7 317H - - SEG24 SEG24

307H - - SEG8 SEG8 318H - - SEG25 SEG25

308H - - SEG9 SEG9 319H - - SEG26 SEG26

309H - - SEG10 SEG10 31AH - - SEG27 SEG27

30AH - - SEG11 SEG11 31BH - - SEG28 SEG28

30BH - - SEG12 SEG12 31CH - - SEG29 SEG29

30CH - - SEG13 SEG13 31DH - - SEG30 SEG30

30DH - - SEG14 SEG14 31EH - - SEG31 SEG31

30EH - - SEG15 SEG15 31FH - - SEG32 SEG32

30FH - - SEG16 SEG16 320H - - SEG33 SEG33

310H - - SEG17 SEG17 321H - - SEG34 SEG34

(c) ��¤

VDD = 3.0V, 4.5VLCD, 1/3Bias

CUP1

VDD = 3.0V

0.1µF

CUP2

V1 = 4.5V

V2 = 1.5V

GND (0V)

0.1µF

0.1µF

0.1µF

Voltage
Pump
Circuit

VDD = 3.0V, 3.0VLCD, 1/2Bias

CUP1
0.1µF

CUP2

V1 = VDD = 3.0V

V2 = 1.5V

GND (0V)

0.1µF

Voltage
Pump
Circuit

VDD = 3.0V

bbbbÑÑÑÑ:

ÞåMNOP,��_`�1���]^b�8KHz, 4KHz, 2KHz k 1KHz�W�ocd�LCDef3}o�b�OP 1KHz �@
�]^ûUln�.  W�ocg� LCD 3, o�b�OP 8KHz �@�]^ûÛÜh*��	ªi���_`�1���]^�
���� 4KHz.
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(d) LCD jk¤

1/4 WXY, 1/3 Z� (VDD = 3.0V, V1 = 4.5V, V2 = 1.5V, GND = 0V)

LCD COM1- 4-SEG
display OFF

COM1

COM2

COM3

COM4

LCD COM1-SEG
display ON

LCD COM2-SEG
display ON

LCD COM3-SEG
display ON

LCD COM4-SEG
display ON

LCD COM1 & 3-SEG
display ON

LCD COM1 & 2 & 4-SEG
display ON

LCD COM1 - 4-SEG
display ON

Frame frequency

SEG1 - 34

V1
VDD
V2
GND

V1
VDD
V2
GND



SH6603

17

1/3 WXY, 1/3 Z� (VDD = 3.0V, V1 = 4.5V, V2 = 1.5V, GND = 0V)

LCD COM1- 4-SEG
display OFF

COM1

COM2

COM3

COM4

LCD COM1-SEG
display ON

LCD COM2-SEG
display ON

LCD COM3-SEG
display ON

LCD COM1 & 3-SEG
display ON

LCD COM1 - 3-SEG
display ON

Frame frequency

SEG1 - 34

V1
VDD
V2
GND

V1
VDD
V2
GND
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1/2 WXY, 1/3 Z� (VDD = 3.0V, V1 = 4.5V, V2 = 1.5V, GND = 0V)

LCD COM1 - 2-SEG
display OFF

COM1

COM2

COM3

COM4

LCD COM1-SEG
display ON

LCD COM2-SEG
display ON

LCD COM1 & 2-SEG
display ON

Frame frequency

SEG1 - 34

V1
VDD
V2
GND

V1
VDD
V2
GND
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1/4 WXY, 1/2 Z� (VDD = 3.0V, V1 = VDD = 3.0V, V2 = 1.5V, GND = 0V)

LCD COM1 - 4-SEG
display OFF

COM1

COM2

COM3

COM4

LCD COM1-SEG
display ON

LCD COM2-SEG
display ON

LCD COM3-SEG
display ON

LCD COM4-SEG
display ON

LCD COM1 & 3-SEG
display ON

LCD COM1 & 2 & 4-SEG
display ON

LCD COM1 - 4-SEG
display ON

Frame frequency

SEG1 - 34

V1 = VDD
V2
GND

V1 = VDD
V2
GND
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1/3 WXY, 1/2 Z� (VDD = 3.0V, V1 = VDD = 3.0V, V2 = 1.5V, GND = 0V)

LCD COM1 - 3-SEG
display OFF

COM1

COM2

COM3

COM4

LCD COM1-SEG
display ON

LCD COM2-SEG
display ON

LCD COM3-SEG
display ON

LCD COM1 & 3-SEG
display ON

LCD COM1 - 3-SEG
display ON

SEG1 - 34

V1 = VDD
V2
GND

V1 = VDD
V2
GND

Frame frequency

1/2 WXY, 1/2 Z� (VDD = 3.0V, V1 = VDD = 3.0V, V2 = 1.5V, GND = 0V)

LCD COM1 - 2-SEG
display OFF

COM1

COM2

COM3

COM4

LCD COM1-SEG
display ON

LCD COM2-SEG
display ON

LCD COM1 & 2-SEG
display ON

Frame frequency

SEG1 - 34

V1 = VDD
V2
GND

V1 = VDD
V2
GND
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10. ,-,-,-,-

SH6603�4 �9:;�,-<¬

=>,- ("#A.0)

23�0,-

23�1,-

"#BC?@A,- ("#B, C)

(a) ,-��
k,-ÊË

,-��³´lm�àá¹��� $00 k $01 �é)ª!&'ãäIX����³´½���
+,-în0 �

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$00 IEX IET0 IET1 IEP R/W ,-þ�³´ 0000

$01 IRQX IRQT0 IRQT1 IRQP R/W ,-��³´ 0000

W IEx !0�1�Ef,-��3 (IRQx � 1)}ÚPQ,-}�3L9:;¹��PLAf��,-<�UY���ÂÁ�½Ef,
-3} PC k CY ³´Ú!Ì�Ã»¼���,�3&'Î_Ï,-ÊË��ÂÁ{�½Ef,-î}���,-þ�³´ (IEx) (
Úü	�
Ã0 ���W IRQx � 1 � IEx :o!�0� 1 3}Ú:oPQ,-}f��,-<�Y���ÂÁ�

(b) ,-ÊË3'¤:

Instruction
Execution

I1

Instruction
Execution

I2

  Fetch Vector address
  Reset IE.X

Interrupt Generated Interrupt Accepted

Start at vector address

Instruction
Execution

N

    Vector Generated
    Stacking

Inst. cycle 1 2 3 4 5

,-()¬

½ SH6610C �CPU ÆÇ,-ÊËå&,}o�b�½,-&'Ö×p����Ð�,-þ�³´},-ÊË3'¤Ú ¡�z

�,-k�q�Ef�,-()�=rs�,-��t�u�ÆÇÐË�QRNyIE=1}vw&'Ú½ÆÇ���.xQRîyz
² ,-�Hy}=rQRI1 IQR I2 n{�,-��I,-þ�³´},-ÊËÚ!�I�

(c) =>,- (INT)

"#A.0 y=>,-<���Wàá¹��$00H�bit3(IEX)�0� 13}þ�=>,-}í3½"#A.0��?�z�?@ABC
Ú�|z�=>,-� (bÑ: W=>,-þ�3}"#A($08H)bit0��}”0”->"1" }�^�DE=>,-)�W"#A.0��PSG
�!"3}z�IEX�0�1}=>,-�!#$ �

(d) 23� (23�0}23�1) ,-

23�0k23�1�� 3F?Vàá3F�W234��L$FFÃ $004��!3}Ú�|àá5>,-��}=r,-þ�³
´t�0� 1}v~àáÚ�,ÆÇ23�,-ÊË%&'�
23�,-ª½HALTij���CPU�

(e) "#,-

"#B k"#C y"#,-<�SH6603"#B kC��½� 
ë3}Oª>f,-�W"#B kC �Ð�z�"#?�� B
CLGND ÎðÃVDD3(úé"#89Ìï�l��)}Ú>f,-���¦Ã� "#BC×ÃGND
ëî}�z�?@ABC
Oª:o�|,-���W"#B ���\/]^_`�3}"#B ,-!#$"W"#C o� LCD �!3} "#C,-!#$�
"#,-ª½STOPij���CPU�
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11. �%E[�	��%E[�	��%E[�	��%E[�	� (EL-LIGHT)

àá¹��$0D

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$0D ELON ELF ELPF HLM R/W

ELON: EL-LIGHT �/���
ELPF: EL-LIGHT �	�	�BC]^OP
ELF: EL-LIGHT �	�
�BC]^OP
HLM: �§¨ij

0000

X X X 0 �_�§¨ij y

X X X 1 ���§¨ij

X X 0 X ELP�!]^ = ELCLK y

X X 1 X ELP�!]^ = ELCLK / 2

X 0 X X ELC�!]^= ELCLK / 64 y

X 1 X X ELC�!]^= ELCLK / 32

0 X X X EL-LIGHT �	�_ y

1 X X X EL-LIGHT �	��

ELCLK = 32KHz @32KHz GHI 131KHz/4 @131KHz RCHJ�

W EL-LIGHT �_3} ELP k ELC �!l���

Uàá¹��$0DH�bit3�0(ELON = 1)� Ú�� EL-LIGHT �	�}Ubit2(ELF), bit1(ELPF)²Ç�0}ªOPEL-LIGHT �
	���!BCjk�=�¤�¡}=�G��}���}��k�\î}�)ªÜÃ100-250V����}oûP��%E[f�

ELP

ELC

VDD

EL Panel

ELON

ELP

ELC

R1

R2

R3

Q1

Q2

D1

L1

WEL-LIGHT ��3} ELC Ú½ELP��p�� �WEL-LIGHT �_3} ELP�:�_} ELC Ú:��z�QRST���EL
f?��Ð������î�_�½HALTij�EL-LIGHT ªÌï���Hy½ÆÇ"STOP"QRîÚ�_(ELC & ELP Ìï�!
l��).

bbbbÑÑÑÑ:

(1) ½�� EL-LIGHTp��0HLM (�§¨ij��)�

(2) ½ÆÇ “STOP” QRp��_EL-LIGHT�
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12. �\�\�\�\/]^_`�]^_`�]^_`�]^_`�(RFC)

àá¹�� $0B, $0C, $1B - $1E

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� àá�
àá�
àá�
àá�


$0B RF/P EL/P S/P PAM R/W

PAM: �0 PORTA1 - 0 � PSG �!"
S/P: �0PORTC �segment �!"
EL/P: �0 PORTA3 - 2 �EL-LIGHT�	��!"
RF/P: �0 PORTB �RFC"#

0000

$0C ENX RX3EN RX2EN RX1EN R/W
RX1, 2, 3EN: �/�oVRX1, 2, 3�RCHJ�
ENX: ��RFC 4��

0000

$1B RFL.3 RFL.2 RFL.1 RFL.0 R/W RFC 16-
4��¹���l�
 0000

$1C RFML.3 RFM.2 RFML.1 RFML.0 R/W RFC 16-
4��,æ¹���l�
 0000

$1D RFMH.3 RFMH.2 RFMH.1 RFMH.0 R/W RFC 16-
4��,æ¹�����
 0000

$1E RFH.3 RFH.2 RFH.1 RFH.0 R/W RFC  16-
4��¹�����
 0000

W�0 RF/P = 13, "#B o��\�]^_`��b�oû4­��k��Z����U\��=�¤�¡¬

RF/P

RX1EN

RX2EN

ENX

RX3EN

FIN

RX1

RX2

RX3

CX

16-BIT Counter

R/F Controller

Rref

RH

RT

Cx

� 4�����56¬

- �0RXnEN = 1 (þ�RXn� RCHJ�)�n = 1 I 2, 3�

- �	23�1I23�0}��0ENX = 1 (�	�\�]^_`�).

- W23�1I23�0Ef,-3} 16-
4�����RXn-F 4���

��}���?��}ªÛ�RT, RH k Rref �������

bbbbÑÑÑÑ:

(1) WRF/P = 13}"#B,-!#$�

(2) W��oRFC3}~16-
4��ªo�z��r4���

(3) RFC ���]^89dV2MHz.

(4) RFC ª½HALTij�FG��}½ÆÇ/STOP0QRîÚü	�$�(ÌïRX1-3 "#���
ë�ð�R-F 4���$4
�)

(5) ��Z���\¬ 10K - 50K @250C (�v��)

(6) ��Z���\¬ 60K @250C, 50%RH (�v��)
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13. 67823�67823�67823�67823�

67823�yz���4��4��}é�3F<�32768Hz I131/4KHz�W67823�4��!3}Úü	>f�
BC
�àá�
��oqr�0ª��I#o67823��½�Þù�ij�}÷Iø67823���¹��(WDT)}6782
3�Ú��4��67823���¹�� bit0 - 2 oûOP����!]^}Bit3 y67823��!³´
�

àá¹�� $1F (WDT)

ÂÁÂÁÂÁÂÁ Bit 3 Bit 2 Bit 1 Bit 0 R/W �������� ?�?�?�?�

$1F
WD

WDT.2 WDT.1 WDT.0 R/W
R

Bit0 - 2: 67823���
WD: 67823��!³´�(�÷)

0000

X 0 0 0 #o67823�� y

X 0 0 1 67823��!]^ = 0.125Hz

X 0 1 0 67823��!]^ = 0.25Hz

X 0 1 1 67823��!]^ = 0.5Hz

X 1 0 0 67823��!]^ = 1Hz

X 1 0 1 67823��!]^ = 2Hz

X 1 1 0 67823��!]^ = 4Hz

X 1 1 1 67823��!]^= 8Hz

0 X X X 67823���Ef�! y

1 X X X 67823�Ef�!}àá!�


14. HALT kkkk STOP ijijijij

½ÆÇHALTQRî}SH6603 Ú² HALT ij�½HALTij�}CPU�$��}SH6603S��1 (23�0, 23�1, LCD  
¡�, RFC, EL-LIGHTk67823�) ÚFG���

½ÆÇSTOPQRî}SH6603 Ú² STOP ij�½STOPij�}���� (*+HJ�}67823�)Ú�$���

½HALTij�}SH6603ª!Ð�,-���

½STOPij�}SH6603 ª!=>,-k"#,-���

15.////    23�23�23�23�

SH66035¡/ 23�ûI{HJ�½�¢xr��,|H3��£2
ë�

(1) ¤r�
�

(2) ?��
�

(3) }STOPij����

/ 23�233æ:

(1) ½131KHz RCij�}/ 4��/ç]Y�27 (128), 23æ¥3æ¦� 0.98 ms�

(2) ½32.768KHzGHij�}/ 4��/ç]Y�212 (4096)}23æ¥3æ¦�125ms�
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��������������������

àá�
�3g5j¬

1. ¤r�
� �

2. ?��
�

3.67823��!�
�(67823���)

¤¤¤¤rrrr àá�
îàá�
îàá�
îàá�
î



ëëëë

&'4�� $000

CY ��2

����� ��2

AC ��2

23�4�� ��2

23�ij¹�� $0

,-þ�³´
 $0

,-��³´
 $0

DPH, DPM, DPL ��2

TBR ��2

INX ��2

I/O "#
ë ("# A, B, C) � 
ë

PPULL 0 ("#5>��§�)

�§¨ij �

PSG �	� �

LCD �	� LCD ��, 1/4 WXY, 1/3 Z� (4 X 30)

EL-LIGHT �	� �

RFC �	� �

WDT
0000B (¤r�
I?��
)

1000B (67823��!�
)
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����������������

���QR(y�STk�¾h�QR}e�����ù�È¨�

���­®k¯°QR�

µ¶�K�µ¶�K�µ¶�K�µ¶�K�

©ª«©ª«©ª«©ª« QRMNQRMNQRMNQRMN mªmªmªmª ³´
³´
³´
³´
VVVVðððð

ADC        X (, B) 00000 0bbb xxx xxxx AC      ← Mx + AC + CY CY

ADCM     X (, B) 00000 1bbb xxx xxxx AC, Mx     ←      Mx + AC + CY CY

ADD        X (, B) 00001 0bbb xxx xxxx AC      ← Mx + AC CY

ADDM     X (, B) 00001 1bbb xxx xxxx AC, Mx     ← Mx + AC CY

SBC        X (, B) 00010 0bbb xxx xxxx AC      ← Mx + -AC + CY CY

SBCM     X (, B) 00010 1bbb xxx xxxx AC, Mx     ← Mx + -AC + CY CY

SUB        X (, B) 00011 0bbb xxx xxxx AC      ← Mx + -AC + 1 CY

SUBM     X (, B) 00011 1bbb xxx xxxx AC, Mx     ← Mx + -AC + 1 CY

EOR       X (, B) 00100 0bbb xxx xxxx AC      ← Mx ⊕ AC

EORM    X (, B) 00100 1bbb xxx xxxx AC, Mx     ← Mx ⊕ AC

OR         X (, B) 00101 0bbb xxx xxxx AC      ← Mx | AC

ORM      X (, B) 00101 1bbb xxx xxxx AC, Mx     ← Mx | AC

AND       X (, B) 00110 0bbb xxx xxxx AC      ← Mx & AC

ANDM    X (, B) 00110 1bbb xxx xxxx AC, Mx     ← Mx & AC

SHR 11110 0000 000 0000
0 → AC [3] ;   AC [0] → CY ;

AC ¬Ù1
�
CY

yzyzyzyz�K��K��K��K�

©ª«©ª«©ª«©ª« QRMNQRMNQRMNQRMN mªmªmªmª ³´
³´
³´
³´
VVVVðððð

ADI           X, I 01000 iiii xxx xxxx AC        ← Mx + I CY

ADIM        X, I 01001 iiii xxx xxxx AC, Mx ← Mx + I CY

SBI           X, I 01010 iiii xxx xxxx AC        ← Mx + -I +1 CY

SBIM        X, I 01011 iiii xxx xxxx AC, Mx ← Mx + -I + 1 CY

EORIM     X, I 01100 iiii xxx xxxx AC, Mx ← Mx ⊕ I

ORIM       X, I 01101 iiii xxx xxxx AC, Mx ← Mx  | I

ANDIM     X, I 01110 iiii xxx xxxx AC, Mx ← Mx & I

­­­­²�²�²�²�X�X�X�X�

©ª«©ª«©ª«©ª« QRMNQRMNQRMNQRMN mªmªmªmª ³´
³´
³´
³´
VVVVðððð

DAA  X 11001 0110 xxx xxxx AC; Mx ← ¶6�­²�X� CY

DAS  X 11001 1010 xxx xxxx AC; Mx ← ®6�­²�X� CY
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ZZZZ�QR�QR�QR�QR

©ª«©ª«©ª«©ª« QRMNQRMNQRMNQRMN mªmªmªmª ³´
³´
³´
³´
VVVVðððð

LDA      X (, B) 00111 0bbb xxx xxxx AC        ← Mx

STA      X (, B) 00111 1bbb xxx xxxx Mx        ← AC

LDI       X, I 01111 iiii xxx xxxx AC, Mx ← I

��QR��QR��QR��QR

©ª«©ª«©ª«©ª« QRMNQRMNQRMNQRMN mªmªmªmª ³´
³´
³´
³´
VVVVðððð

BAZ X 10010 xxxx xxx xxxx PC      ← X   =r AC = 0

BNZ X 10000 xxxx xxx xxxx PC      ← X   =r AC ≠ 0

BC X 10011 xxxx xxx xxxx PC      ← X   =r CY = 1

BNC X 10001 xxxx xxx xxxx PC      ← X   =r CY ≠ 1

BA0 X 10100 xxxx xxx xxxx PC      ← X   =r AC (0) = 1

BA1 X 10101 xxxx xxx xxxx PC      ← X   =r AC (1) = 1

BA2 X 10110 xxxx xxx xxxx PC      ← X   =r AC (2) = 1

BA3 X 10111 xxxx xxx xxxx PC      ← X   =r AC (3) = 1

CALL X 11000 xxxx xxx xxxx
ST      ← CY; PC +1

PC      ← X (�*+ p)

RTNW H, L 11010 000h hhh llll PC      ←ST; TBR ← hhhh; AC ← llll

RTNI 11010 1000 000 0000 CY; PC ← ST CY

HALT 11011 0000 000 0000

STOP 11011 1000 000 0000

JMP  X 1110p xxxx xxx xxxx PC       ← X (*+ p)

TJMP 11110 1111 111 1111 PC       ← (PC11-PC8) (TBR) (AC)

NOP 11111 1111 111 1111 Xù�

««««C��C��C��C��

PC &'4�� I yz�

AC µ¶� ⊕ ¯°¯I

-AC µ¶��°N | ¯°I

CY ²
³´
 & ¯°�

Mx ����� Bbb RAM BANK = 000, 001

p ROM ± = 0

ST »¼ TBR ·¸¹��
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����������������������������*

¦��<�� . . . . . . . . . . . . . . . . . . . .  -0.3V to +7.0V

� �� . . . . . . . . . . . . . . . . . . . . -0.3V to VDD + 0.3V

��DE�� . . . . . . . . . . . . . . . . . . . . . .0°C to +70°C

���� . . . . . . . . . . . . . . . . . . . . . . .-55°C to +125°C

*b²b²b²b²

=r�r���DE³å´¢/µ/µ/µ/µUUUU�g�g�g�g¶¶¶¶2222����0000�óô}Ú

�·��r¸¹¨º»�́ ¢5�y�r����¼��W�r

��½��½�¾2�óô53}�r�mªOªÜÃÌ¿�

�oµU�g¶2����xrÚ�\]Ã�r���bÀ

¨�

¦¦¦¦��������ÁÁÁÁÈÈÈÈ¨̈̈̈ (VDD = 3.0V, GND = 0V, TA = 25Â, FOSC = 32.768KHz, {Ã�úéÄÅ��)

�������� ««««CCCC �d�d�d�d���� ������������ �g�g�g�g���� �
�
�
�
 xxxxrrrr

���� VDD 2.2 3.0 3.6 V

���� IOP - 4 6 µA
ÆÇNOPQR, ���!"#§§¨�
*+LCD�����(1/4WXY}1/3Z�)
�*+ EL, RFC & PSG ����, �§¨ij��

NT�� ISB1 - 1.5 2.0 µA
HALTij, ���!"#§§¨�
*+LCD�����(1/4WXY}1/3Z�)
�*+ EL, RFC & PSG ����, �§¨ij��

NT�� ISB2 - - 0.5 µA STOP ij}LCD�_}���!"#§§¨�

� ��� VIH1 0.7 X VDD - VDD + 0.3 V "#A, B, C

� ��� VIH2 0.8 X VDD - VDD + 0.3 V TEST"#, =>,-"#, RESET"#

� l�� VIL1 GND - 0.3 - 0.3 X VDD V "#A, B, C

� l�� VIL2 GND - 0.3 - 0.2 X VDD V TEST"#, =>,-"#, RESET"#

�!��� VOH1 0.8 X VDD - - V "#A, C (IOH = -1.0mA)

�!l�� VOL1 - - 0.2 X VDD V "#A, C (IOL = 2.0mA)

�!��� VOH2 0.8 X VDD - - V
BD/BD  (�0"#A.0, "#A.1 � PSG �! ),
ELC,ELP (�0"#A.2, "#A.3 � EL �	�),
(IOH = -0.3mA)

�!l�� VOL2 - - 0.2 X VDD V
BD/BD  (�0"#A.0, "#A.1 � PSG �! ),
ELC,ELP (�0"#A.2, "#A.3 � EL �	�),
(IOH = -0.3mA)

�!��� VOH3 0.8 X VDD - - V "#B (IOH = -3.0mA)

�!l�� VOL3 - - 0.2 X VDD V "#B (IOL= 3.0mA)

�!��� VOH4 V1 - 0.2 - - V SEGx (IOH = -3.0µA, 1/3Z�)

�!l�� VOL4 - - 0.2 V SEGx (IOL = 3.0µA, 1/3Z�)

�!��� VOH5 V1 - 0.2 - - V COMx (IOH = -8.0µA, 1/3Z�)

�!l�� VOL5 - - 0.2 V COMx (IOL = -8.0µA, 1/3Z�)

���\ RPL - 150 - KΩ 5>���\ (VI = VDD)
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¦¦¦¦��������ÁÁÁÁÈÈÈÈ¨̈̈̈ (VDD = 3.0V, GND = 0V, TA = 25Â, FOSC = 131KHz, {Ã�úéÄÅ��)

�������� ««««CCCC �d�d�d�d���� ������������ �g�g�g�g���� �
�
�
�
 xxxxrrrr

���� VDD 2.2 3.0 3.6 V

���� IOP 20 30 µA
ÆÇNOPQR, ���!"#§§¨�
*+LCD�����(1/4WXY}1/3Z�)
�*+ EL, RFC & PSG ����, �§¨ij��

NT�� ISB1 10 15 µA
HALTij, ���!"#§§¨�
*+LCD�����(1/4WXY}1/3Z�)
�*+ EL, RFC & PSG ����, �§¨ij��

NT�� ISB2 0.5 µA STOP ij}LCD�_}���!"#§§¨�

������������ÁÁÁÁÈÈÈÈ¨̈̈̈ (VDD = 3.0V, GND = 0V, TA = 25Â, {Ã�úéÄÅ��)

�������� ««««CCCC �d�d�d�d���� ������������ �g�g�g�g���� �
�
�
�
 xxxxrrrr

HJ�|H3æ TSTT - 1 2 s FOSC = 32.768KHz G�HJ�

]^£2� ∆F/F - - 5 % FOSC = 131KHz RC, |F(2.4V) - F(3.0V)|/F(3.0V)

]^ÆÙ ∆F/F - - 15 % FOSC = 131KHz RC, ��U��ÆÙ

� � � � !"!"!"!"

1.����HJ�HJ�HJ�HJ�OPOPOPOP

0 = 32768Hz G�HJ�Ç��È

1 = 131KHz RCHJ�

2.  LCD��_`�1��_`�1��_`�1��_`�1]^OP]^OP]^OP]^OP

0, 0 = 1KHz
0, 1 = 2KHz

1, 0 = 4KHz (���

1, 1 = 8KHz
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#$%&#$%&#$%&#$%&''''(()*+()*+()*+()*+)

AP1:

(1) HJ�: 32.768KHzG�HJ� (MNOP).

(2) "#A0, 1: PSG�!.

(3) "#A2, 3: EL-Light�!.

(4) "#B0 - 3: RFC (�\U]^_`�).

(5) "#C0 - 3: I/O

(6) LCD �	�: 1/4WXY}1/3Z�}4.5V LCD.

(7) RT: ��Z��.

(8) RH: ��Z��

(9) Rref: ���\

(10) Cx: R-F_`����

(11) VDD = 3.0V, GND = 0V, Y1 = 32.768KHzG�HJ��

(12) C1 = 12pF, C2 = C3 = C4 = C5 = 0.1µF, R1 = R2 = 100Ω, R3 = 10KΩ, D1 = IN4148, L1 = 3.2mH/15Ω.

4COM X 34SEG
1/4Duty 1/2Bias LCD

SH6603

VDD

COM1 - 4
SEG1 - 34

PORTA0
CUP1

CUP2

V2

V1

OSCI

OSCO

TEST

GND

VDD

PORTA1
C2

C3

Y1

PORTA2

PORTA3

VDD

BUZZER

R1

R2

R3

D1

L1

Q2

Q1 EL Panel

PORTB0 - 3
4

38

C1

RESET
Reset Key
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AP2:

(1) HJ�: 32.768KHzG�HJ� (MNOP).

(2) "#A0, 1: PSG�!

(3) "#A2, 3: EL-Light�!.

(4) "#B0 - 3: I/O

(5) "#C0 - 3: SEG31 – 34.

(6) LCD�	�: 1/4WXY}1/2Z�}3V LCD.

(7) VDD = 3.0V, GND = 0V, Y1 = 32.768KHz G�HJ��

(8) C1 = 12pF, C2 = C3 = 0.1µF, R1 = R2 = 100Ω, R3 = 10KΩ, D1 = IN4148, L1 = 3.2mH/15Ω.

4COM X 34SEG
1/4Duty 1/2Bias LCD

SH6603

VDD

COM1 - 4
SEG1 - 34

PORTA0
CUP1

CUP2

V2

V1

OSCI

OSCO

TEST

GND

VDD

PORTA1
C2

C3

Y1

PORTA2

PORTA3

VDD

BUZZER

R1

R2

R3

D1

L1

Q2

Q1 EL Panel

PORTB0 - 3
4

38

C1

RESET
Reset Key

AP3:

(1) HJ�: 131KHz RCHJ� (MNOP).

(2) "#A, B, C 0 - 3: I/O.(40ÉÉÊ)

(3) LCD�	�: 1/4 WXY}1/3Z�}4.5V LCD.

(4) VDD = 3.0V, GND = 0V.

(5) ROSC =1.8MΩ, C1 = C2 = C3 = C4 = 0.1µF.

4COM X 30SEG
1/4Duty 1/3Bias LCD

SH6603

VDD
COM1 - 4
SEG1 - 30

PORTA0

CUP1

CUP2

V2

V1

OSCI

OSCO

TEST
GND

VDD

PORTA1
C1

C2

C4

C3

PORTA2

PORTA3

34

RESET
Reset Key

Rosc PORTB0

PORTB1

PORTB2

PORTB3

PORTC0

PORTC1

PORTC2

PORTC3

VDD
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0�0�0�0�����

SH6603

1 2 3 4 5
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B0 7 8 B1 10 11 12 13 14 15

9 16
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27

26
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56
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45

46

47
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P
O
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T
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3

V
2

T
E
S
T

V
D
D

O
S
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O
S
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G
N
D

C
U
P
1

C
U
P
2

V
1

COM1

COM2

COM3

COM4

SEG1

SEG2

SEG3

SEG4

SEG5

SEG6

SEG7

SEG8

SEG9

SEG10

S
E
G
1
1

S
E
G
1
2

S
E
G
1
3

S
E
G
1
4

S
E
G
1
5

S
E
G
1
6

S
E
G
1
7

S
E
G
1
8

S
E
G
1
9

S
E
G
2
0

S
E
G
2
1

S
E
G
2
2

S
E
G
2
3

S
E
G
2
4

SEG25

SEG26

SEG27

SEG28

SEG29

SEG30

PORTC0/SEG31

PORTC1/SEG32

PORTC2/SEG33

PORTC3/SEG34

PORTB0/RX1

PORTB1/RX2

PORTB2/RX3

PORTB3/CX

R
E
S
E
T

19
61

µ µµµ m

1971µµµµm

Y

X
(0,0)

* ËÌ�GND��
�
: µm

��cC��cC��cC��cC �������� X Y ��cC��cC��cC��cC �������� X Y

1 PORTA0 -852.00 -847.00 28 SEG10 852.00 715.00

2 PORTA1 -720.00 -847.00 29 SEG11 852.00 847.00

3 PORTA2 -590.00 -847.00 30 SEG12 720.00 847.00

4 PORTA3 -470.00 -847.00 31 SEG13 590.00 847.00

5 TEST -350.00 -847.00 32 SEG14 470.00 847.00

6 VDD -233.00 -755.00 33 SEG15 350.00 847.00

B0 -233.00 -847.00 34 SEG16 230.00 847.00

7 OSCO -115.00 -847.00 35 SEG17 115.00 847.00

8 OSCI 0.00 -847.00 36 SEG18 0.00 847.00

9 GND 118.00 -755.00 37 SEG19 -115.00 847.00

B1 118.00 -847.00 38 SEG20 -230.00 847.00

10 RESET 235.00 -847.00 39 SEG21 -350.00 847.00

11 CUP1 350.00 -847.00 40 SEG22 -470.00 847.00

12 CUP2 470.00 -845.00 41 SEG23 -590.00 847.00

13 V1 590.00 -847.00 42 SEG24 -720.00 847.00

14 V2 720.00 -847.00 43 SEG25 -852.00 845.00

15 COM1 852.00 -847.00 44 SEG26 -852.00 715.00

16 COM2 852.00 -715.00 45 SEG27 -852.00 585.00

17 COM3 852.00 -585.00 46 SEG28 -852.00 465.00

18 COM4 852.00 -465.00 47 SEG29 -852.00 345.00

19 SEG1 852.00 -345.00 48 SEG30 -852.00 230.00

20 SEG2 852.00 -230.00 49 PORTC0 -852.00 115.00

21 SEG3 852.00 -115.00 50 PORTC1 -852.00 0.00

22 SEG4 852.00 0.00 51 PORTC2 -852.00 -115.00

23 SEG5 852.00 115.00 52 PORTC3 -852.00 -230.00

24 SEG6 852.00 230.00 53 PORTB0 -852.00 -345.00

25 SEG7 852.00 345.00 54 PORTB1 -852.00 -465.00

26 SEG8 852.00 465.00 55 PORTB2 -852.00 -585.00

27 SEG9 852.00 585.00 56 PORTB3 -852.00 -715.00
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��������:

1. eeeeÍÍÍÍ³³³³����`­`­`­`­��������¸̧̧̧Î�Î�Î�Î�vvvv��Ï��Ï��Ï��Ï

(a)  ¸1:���PSG½ñ33F=32KHz 3�eÍ³�`­��¸�

eeee««««
eeeeÐÐÐÐ(³³³³ÑÑÑÑ)
]^]^]^]^(Hz)

N
LSFR

(C1.6-C1.0)
ññññ....(PSG)
]^]^]^]^(Hz)

ÒÓÒÓÒÓÒÓ^̂̂̂ % eeee««««
eeeeÐÐÐÐ(³³³³ÑÑÑÑ)
]^]^]^]^(Hz)

N
LSFR

(C1.6-C1.0)
ññññ....(PSG)
]^]^]^]^(Hz)

ÒÓÒÓÒÓÒÓ^̂̂̂ %

C3 130.81 122 20 131.15 0.26% GG44 392.00 41 58 390.24 -0.44%

C3# 138.59 115 61 139.13 0.39% G4# 415.31 39 63 410.26 -1.21%

D3 146.83 109 51 146.79 -0.03% A4 440.00 36 1A 444.44 1.01%

D3# 155.56 103 19 155.34 -0.14% A4# 466.17 34 69 470.59 0.95%

E3 164.81 97 45 164.95 0.08% B4 493.85 32 25 500.00 1.24%

F3 174.61 92 33 173.91 -0.40% C5 523.24 31 4B 516.13 -1.36%

F3# 185.00 86 6A 186.05 0.57% C5# 554.37 29 2E 551.72 -0.48%

G3 195.99 82 27 195.12 -0.44% D5 587.32 27 3B 592.59 0.90%

G3# 207.65 77 7A 207.79 0.07% D5# 622.25 26 77 615.38 -1.10%

A3 220.00 73 21 219.18 -0.37% E5 659.24 24 5C 666.67 1.13%

A3# 233.08 69 1C 231.88 -0.51% F5 698.44 23 39 695.65 -0.40%

B3 246.94 65 44 246.15 -0.32% F5# 739.99 22 73 727.27 -1.72%

C4 261.62 61 49 262.30 0.26% G5 783.96 20 4C 800.00 2.04%

C4# 277.18 58 4D 275.86 -0.48% G5# 830.60 19 19 842.11 1.38%

D4 293.66 54 5A 296.30 0.90% A5 880.00 18 32 888.89 1.01%

D4# 311.13 51 56 313.73 0.84% A5# 932.32 17 65 941.18 0.95%

E4 329.62 49 5B 326.53 -0.94% B5 987.76 16 4A 1000.00 1.24%

F4 349.22 46 5E 347.83 -0.40% C6 1046.48 15 15 1066.67 1.93%

F4# 369.99 43 76 372.09 0.57% C6# 1108.72 14 2A 1142.86 3.08%
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(b) ̧ 2¬���PSG½ñ.3F=16KHz 3�eÍ³�`­��¸�

eeee««««
eeeeÐÐÐÐ(³³³³ÑÑÑÑ)
]^]^]^]^(Hz)

N
LSFR

(C1.6-C1.0)
ññññ....(PSG)
]^]^]^]^(Hz)

ÒÓÒÓÒÓÒÓ^̂̂̂ % eeee««««
eeeeÐÐÐÐ(³³³³ÑÑÑÑ)
]^]^]^]^(Hz)

N
LSFR

(C1.6-C1.0)
ññññ....(PSG)
]^]^]^]^(Hz)

ÒÓÒÓÒÓÒÓ^̂̂̂ %

C2 65.41 122 20 65.58 0.26% G3 195.99 41 58 195.12 -0.44%

C2# 69.30 115 61 69.57 0.39% G3# 207.65 39 63 205.13 -1.21%

D2 73.42 109 51 73.40 -0.03% A3 220.00 36 1A 222.22 1.01%

D2# 77.78 103 19 77.67 -0.14% A3# 233.08 34 69 235.30 0.95%

E2 82.41 97 45 82.48 0.08% B3 246.94 32 25 250.00 1.24%

F2 87.31 92 33 86.96 -0.40% C4 261.62 31 4B 258.07 -1.36%

F2# 92.50 86 6A 93.03 0.57% C4# 277.18 29 2E 275.86 -0.48%

G2 98.00 82 27 97.56 -0.44% D4 293.66 27 3B 296.30 0.90%

G2# 103.83 77 7A 103.90 0.07% D4# 311.13 26 77 307.69 -1.10%

A2 110.00 73 21 109.59 -0.37% E4 329.62 24 5C 333.34 1.13%

A2# 116.54 69 1C 115.94 -0.51% F4 349.22 23 39 347.83 -0.40%

B2 123.47 65 44 123.08 -0.32% F4# 369.99 22 73 363.64 -1.72%

C3 130.81 61 49 131.15 0.26% G4 392.00 20 4C 400.00 2.04%

C3# 138.59 58 4D 137.93 -0.48% G4# 415.31 19 19 421.06 1.38%

D3 146.83 54 5A 148.15 0.90% A4 440.00 18 32 444.45 1.01%

D3# 155.56 51 56 156.87 0.84% A4# 466.17 17 65 470.59 0.95%

E3 164.81 49 5B 163.27 -0.94% B4 493.85 16 4A 500.00 1.24%

F3 174.61 46 5E 173.92 -0.40% C5 523.24 15 15 533.34 1.93%

F3# 185.00 43 76 186.05 0.57% C5# 554.37 14 2A 571.43 3.08%
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(c) ¸3¬���PSG½ñ.3F=131KHz 3�eÍ³�`­��¸�

eeee««««
eeeeÐÐÐÐ(³³³³ÑÑÑÑ)
]^]^]^]^(Hz)

N
LSFR

(C1.6-C1.0)
ññññ....(PSG)
]^]^]^]^(Hz)

ÒÓÒÓÒÓÒÓ^̂̂̂ % eeee««««
eeeeÐÐÐÐ(³³³³ÑÑÑÑ)
]^]^]^]^(Hz)

N
LSFR

(C1.6-C1.0)
ññññ....(PSG)
]^]^]^]^(Hz)

ÒÓÒÓÒÓÒÓ^̂̂̂ %

C5 523.24 125 04 524.00 0.15% G6 1568.00 42 6C 1559.52 -0.54%

C5# 554.37 118 0C 555.08 0.13% G6# 1661.24 39 63 1679.49 1.10%

D5 587.32 112 0A 584.82 -0.43% A6 1760.00 37 0D 1770.27 0.58%

D5# 622.25 105 1E 623.81 0.25% A6# 1864.68 35 34 1871.43 0.36%

E5 659.24 99 11 661.62 0.36% B6 1975.40 33 52 1984.85 0.48%

F5 698.44 94 2C 696.81 -0.23% C7 2092.96 31 4B 2112.90 0.95%

F5# 739.99 89 1D 735.96 -0.55% C7# 2217.48 30 17 2183.33 -1.54%

G5 783.96 84 29 779.76 -0.54% D7 2349.28 28 5D 2339.29 -0.43%

G5# 830.60 79 3E 829.11 -0.18% D7# 2489.00 26 77 2519.23 1.21%

A5 880.00 74 50 885.14 0.58% E7 2636.96 25 6E 2620.00 -0.64%

A5# 932.32 70 0E 935.71 0.36% F7 2793.76 23 39 2847.83 1.94%

B5 987.76 66 62 992.42 0.47% F7# 2959.96 22 73 2977.27 0.58%

C6 1046.48 63 12 1039.68 -0.65% G7 3135.84 21 66 3119.05 -0.54%

C6# 1108.72 59 26 1110.17 0.13% G7# 3322.40 20 4C 3275.00 -1.43%

D6 1174.64 56 36 1169.64 -0.43% A7 3520.00 19 19 3447.37 -2.06%

D6# 1244.52 53 35 1235.85 -0.70% A7# 3729.28 18 32 3638.89 -2.42%

E6 1318.48 50 2D 1310.00 -0.64% B7 3951.04 17 65 3852.94 -2.48%

F6 1396.88 47 6F 1393.62 -0.23% C8 4185.92 16 4A 4093.75 -2.20%

F6# 1479.96 44 7B 1488.64 0.59% C8# 4434.88 15 15 4366.67 -1.54%

2. RCHJ�ÈHJ�ÈHJ�ÈHJ�È¨̈̈̈Î�Î�Î�Î�vvvv��Ï��Ï��Ï��Ï

(a) ���RCHJ��\��VDD�à¤¬
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(b) ���RCHJ�]^�VDD�à¤¬

F-V (R = 1.8MΩ)
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(c) ���RCHJ��\��]^�à¤¬

R-F  VDD = 3.0V
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