
Ordering number: EN2642A 
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\ N o . 2 6 4 2 A LC5734, 5734H 
SINGLE-CHIP 4-BIT MICROCOMPUTER WITH 

LCD DRIVERS FOR LOW-VOLTAGE, 
LOW-OWER USE 

General Description 
T h e L C 5 7 3 4 / 5 7 3 4 H are s ing le-ch ip 4 - b i t m i c r o c o m p u t e r s w i t h L C D d r i ve rs . T h e f ea tu res o f t h e L C 5 7 3 4 / 5 7 3 4 H i n c l u d e 
l ow-vo l t age o p e r a t i o n , l o w p o w e r d i s s i p a t i o n , e tc . T h e s t a n d b y f u n c t i o n , w h i c h c a n be used t o s t o p / s t a r t t h e c e r a m i c 
resona to r o s c i l l a t i o n , f ac i l i t a t es t h e l o w p o w e r d i s s i p a t i o n o f t h e sys tem. T h e L C 5 7 3 4 / 5 7 3 4 H are i d e a l l y su i t ed f o r use 
in t i m e p i e c e / t i m e r f u n c t i o n - p r o v i d e d i n f r a r e d r e m o t e c o n t r o l t r a n s m i t t e r a p p l i c a t i o n s . 

• Hardware Features 
• R O M 2 0 4 8 x 8 b i t s 
• R A M 1 2 8 x 4 b i t s 

I n s t r u c t i o n e x e c u t i o n t i m e 
L C 5 7 3 4 17.6MS 2 . 0 V t o 6 . 0 V ( 4 5 5 k H z c e r a m i c resona to r OSC} 
L C 5 7 3 4 H 4.0JJS 1 4 . 5 V t o 6 . 0 V ( 2 . 0 M H z c e r a m i c r e s o n a t o r OSC} 

• C u r r e n t d i s s i p a t i o n 3 p A t y p at 3 V ( S t a n d b y m o d e } 
• I n p u t / o u t p u t p i n s N u m b e r o f i n p u t p ins : 8 

N u m b e r o f i n p u t / o u t p u t p i n s : 8 ( 8 x 8 k e y m a t r i x c o n f i g u r a t i o n ava i lab le ) 
N u m b e r o f d e d i c a t e d o u t p u t p i n s : 3 { c a r r i e r - o n l y o u t p u t p i n s : 2 , a l a r m - o n l y o u t p u t p i n s : 1) 

• L C D d r i ve rs 

L C D d i sp l ay sys tem N u m b e r o f d r i v a b l e segments 
S ta t i c 2 7 segments ( m a x ) 
1 / 2 b i a s - 1 / 2 d u t y 5 4 segments ( m a x ) 
1 / 2 b i a s - 1 / 3 d u t y 8 1 segments ( m a x ) 

» Possib le t o use L C D d r i ve o u t p u t p ins as o u t p u t - o n l y p o r t s ( m a s k o p t i o n - s e l e c t a b l e ) 
• R e m o t e c o n t r o l car r ier m o d u l a t i o n c o n t r o l o u t p u t O n - c h i p 1 / 1 2 d i v i d e r 

Ca r r i e r f r e q u e n c y : 3 8 k H z ( 4 5 5 k H z c e r a m i c resona to r O S C , 1 / 3 d u t y o r 1 / 2 d u t y se lec tab le ) 
• S y s t e m c l o c k a u t o m a t i c se lec t i on a t t h e s t a n d b y m o d e ( 2 OSC c i r cu i t s ) 

C e r a m i c resona to r O S C c i r c u i t ( 4 5 5 k H z ) S y s t e m c l o c k / c l o c k f o r r e m o t e c o n t r o l ca r r i e r 
C r y s t a l O S C c i r c u i t ( 3 2 . 7 6 8 k H z ) T i m e - b a s e c l o c k a n d s y s t e m c l o c k 

• O n - c h i p m e l o d y f u n c t i o n 3 oc taves 
• O n - c h i p segment P L A 

T h e L C D d r i ve r o u t p u t can be used t o s u p p o r t a n y L C D pane l l a y o u t w i t h o u t s o f t w a r e p rocess ing . 
• O n - c h i p s t e p - d o w n c i r c u i t f o r L C D p o w e r s u p p l y 
» S h i p p i n g s t y l e : F L P - 6 4 (o r c h i p ) 

• Sofrware Features 
» P o w e r f u l i n s t r u c t i o n set: 9 1 i n s t r u c t i o n s 
• T a b l e read i n s t r u c t i o n (poss ib le t o set t a b l e i n a l l R O M areas) 
• 1- level s u b r o u t i n e nes t ing 
• O n - c h i p t ime-base 15 -b i t d i v i de r (de l ivers o v e r f l o w s ignal eve ry 3 2 m s o r 6 4 m s / 1 0 0 m s / 5 0 0 m s w h e n a 

3 2 . 7 6 8 k H z c r y s t a l OSC is used) 
• H A L T f u n c t i o n 
• S t a n d b y f u n c t i o n Possible t o s t o p c e r a m i c resona to r O S C w i t h t h e e x e c u t i o n o f an i n s t r u c t i o n . ( T h e 

t ime-base c l o c k is changed t o t h e s y s t e m c l o c k a u t o m a t i c a l l y . ) 
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LC5734, 5734H 

Application Development Support System 
• Eva lua t ion ch ip ( LC5797 ) is available fo r app l i ca t ion deve lopment and the dedicated e q u i p m e n t is available as 

the app l i ca t i on deve lopment tools. 
• SDS-410 system 

Using the SDS-410, p rogram deve lopment (edi t ing, assembling) fo r m i c rocompu te r app l i ca t ion c i r cu i t may be 
done. ( IBM-PC or its equivalent also available) 

• E V A - 5 1 0 + T B - 5 7 3 4 + DCB-1 + A p p l i c a t i o n evaluat ion board + L C 5 7 9 7 ( * * R e v . 2 . 0 or greater) 
By connec t ing t o the SDS-410, app l i ca t ion deve lopment p rogram co r rec t ion and debugging may be done. 

• T B - 5 7 3 4 +*DCB-1 + A p p l i c a t i o n evaluat ion board + L C 5 7 9 7 
By using t h e E P R O M (2732) w i t h app l i ca t ion deve lopment p rogram data w r i t t e n in, m o u n t i n g evaluat ion may be 
done. 

Note) T h e app l i ca t i on evaluat ion board is cons t ruc ted by the user. 
L E D s o r LCDs may be used fo r d isplay. 
The E V A - 5 1 0 is a m o d i f i e d version o f the E V A - 4 1 0 whose m o n i t o r R O M is replaced by the SCR-5734. 

* T h e IBM-PC is an IBM-made p roduc t . 
Note) Since the eva luat ion ch ip and the L C 5 7 3 4 , 5 7 3 4 H d i f fe r in R A M capaci ty , be sure to check the R A M capaci ty 

w h e n prepar ing or debugging programs. 
L C 5 7 3 4 : 1 2 8 x 4 bi ts 
L C 5 7 9 7 : 2 5 6 x 4 b i ts 

Package Dimensions 3057-Q64AIC 
(unit : m m ) 
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SANYO: Q I P 6 4 A 

Package Dimensions 3026B-Q64B1C 
( u n i t : m m ) 

1.0. 

L>9 

10 o 
01 <4 

19.6 
14.0 

0.8 0.35 

£6 

33 

32 

0.15. 

17 

SANYO: Q I P 6 4 B ^ 

When m o u n t i n g the QIP package on the board, d o no t d i p i t in solder. 

Note) When deve lop ing programs, take care o f the D P H value. The usable D P H values are 0 t o 7. We w i l l be free 
f r o m any b lame even if y o u use D P h = 8 t o F h t o develop programs. 
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LC5734, 5734H 

Equivalent Circuit Block Diagram 

C-P0RT1 

Pad Assignment of LSI Chip 
C h i p size: 5 . 4 8 m m x 3 . 7 0 m m 
C h i p th ickness: 4 8 0 u m 
Pad size: 1 2 0 u m x 1 2 0 u m 

SEG12 SEG11 POO TEST 
• • • • • • • • • • • • • • • • • • 
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• C-P0RT2 SI • 
• OPORT1 S2 • 
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• VDD T3 • 

• S 4 J Hz IN • 

• S3 CF0SC2 • 
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Note) S E G 1 4 t o 27 can be used f o r o u t p u t por ts , (mask opt ion-se lectab le) 

No. 2 6 4 2 - 3 / 2 4 



LC5734, 5734H 

Pad Name and Coordinates 

Q I P 6 4 P i n A s s i g n m e n t Q I P 6 4 P i n A s s i g n m e n t 
Pad N o . P i n N a m e X U M ) V ( / / M ) P a d N o . P i n N a m e X ( J U M ) Y ( J U M ) 

2 6 1 V D D - 3 0 0 2 5 9 0 5 7 3 4 C U P 1 4 5 - 2 5 9 0 
2 7 2 S 4 - 4 8 5 2 5 9 0 5 8 3 5 C U P 2 2 5 5 - 2 5 9 0 
2 8 3 S 3 - 7 1 0 2 5 9 0 5 9 3 6 S 2 4 6 0 - 2 5 9 0 
2 9 4 M L - 1 0 2 0 2 5 9 0 6 0 3 7 S I 6 8 5 - 2 5 9 0 
3 0 5 M 2 - 1 2 4 5 2 5 9 0 6 1 3 8 R E S 9 1 5 - 2 5 9 0 
3 1 6 M 3 - 1 4 7 0 2 5 9 0 6 2 3 9 O S C I N 1 2 1 5 - 2 5 9 0 
3 2 7 M 4 - 1 7 0 0 2 5 9 0 6 3 4 0 O S C O U T 1 4 4 0 - 2 5 9 0 

8 T E S T - 1 7 0 0 2 3 5 5 6 4 4 1 T E S T 1 7 0 0 - 2 5 9 0 
9 T E S T - 1 7 0 0 2 1 3 0 1 4 2 P O O 1 7 0 0 - 2 2 6 5 

3 3 1 0 S E G 1 4 - 1 7 0 0 1 8 6 0 2 4 3 P 0 1 1 7 0 0 - 1 9 7 5 
3 4 11 S E G 1 5 - 1 7 0 0 1 6 4 0 3 4 4 P 0 2 1 7 0 0 - 1 6 8 0 
3 5 1 2 S E G 1 6 - 1 7 0 0 1 4 2 0 4 4 5 P 0 3 1 7 0 0 - 1 3 9 0 
3 6 1 3 S E G 1 7 - 1 7 0 0 1 2 0 0 5 4 6 C O M 2 1 7 0 0 - 9 6 0 
3 7 1 4 S E G 1 8 - 1 7 0 0 9 8 0 6 4 7 S E G 1 1 7 0 0 - 6 0 5 
3 8 1 5 S E G 1 9 - 1 7 0 0 7 6 0 7 4 8 S E G 2 1 7 0 0 - 3 8 5 
3 9 1 6 S E G 2 0 - 1 7 0 0 5 4 0 8 4 9 S E G 3 1 7 0 0 - 1 6 5 
4 0 1 7 S E G 2 1 - 1 7 0 0 3 2 0 9 5 0 S E G 4 1 7 0 0 5 5 
4 1 1 8 S E G 2 2 - 1 7 0 0 1 0 0 1 0 5 1 S E G 5 1 7 0 0 2 7 5 
4 2 1 9 S E G 2 3 - 1 7 0 0 - 1 2 0 1 1 5 2 S E G 6 1 7 0 0 4 9 5 
4 3 2 0 S E G 2 4 - 1 7 0 0 - 3 4 0 1 2 5 3 S E G 7 1 7 0 0 7 1 5 
4 4 2 1 S E G 2 5 - 1 7 0 0 - 5 6 0 1 3 5 4 S E G 8 1 7 0 0 9 3 5 
4 5 2 2 S E G 2 6 - 1 7 0 0 - 7 8 0 1 4 5 5 S E G 9 1 7 0 0 1 1 6 0 
4 6 2 3 S E G 2 7 - 1 7 0 0 - 1 0 0 0 1 5 5 6 S E G 1 0 1 7 0 0 1 3 8 0 
4 7 2 4 C O M 1 - 1 7 0 0 - 1 1 8 0 1 6 5 7 S E G 1 1 1 7 0 0 1 6 0 0 
4 8 2 5 P 1 3 - 1 7 0 0 - 1 4 0 5 1 7 5 8 S E G 1 2 1 7 0 0 2 5 9 0 
4 9 2 6 P 1 2 - 1 7 0 0 - 2 5 9 0 1 8 5 9 S E G 1 3 1 4 5 5 2 5 9 0 
5 0 2 7 P 1 1 - 1 4 7 0 - 2 5 9 0 1 9 6 0 C O M 3 1 2 2 5 2 5 9 0 
5 1 2 8 P 1 0 - 1 2 6 0 - 2 5 9 0 2 0 6 1 A L M 1 1 0 2 0 2 5 9 0 
5 2 29 C F O S C 1 - 1 0 4 0 - 2 5 9 0 2 1 6 2 C - P O R T 2 8 1 0 2 5 9 0 
5 3 3 0 C F O S C 2 - 8 4 0 - 2 5 9 0 2 2 6 3 C - P O R T 1 6 1 5 2 5 9 0 
5 4 3 1 T E S T - 6 3 0 - 2 5 9 0 2 3 6 4 V s s 2 3 3 0 2 5 9 0 
5 5 3 2 T 3 - 4 0 5 - 2 5 9 0 2 4 6 5 V s s l 1 1 0 2 5 9 0 
5 6 3 3 3 2 H Z - 1 8 0 - 2 5 9 0 2 5 6 6 B A K - 1 0 5 2 5 9 0 

» T h e v a l u e s ( X , Y ) i n d i c a t e t h e c o o r d i n a t e s o f e a c h p a d c e n t e r w i t h t h e c e n t e r o f t h e c h i p as t h e o r i g i n . 
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Sample Application Circuit 

LCD 
{Vi bias — -•bduly) 

27 X 3 = 6 1 Segmenr 

V 
X " O.I/JF 

0 . ) / J F 

I I 

455 kHz 
_| | Ceramic R e s o n a t o f 

C O M ) 

C O M 2 

C O M 3 

Segment 
outputs 

CUP1 

CUP2 

Vssi 

P 1 4 

P13 

P12 

P11 

P03 

P02 

P01 

POO 

M4 

M3 

M2 

M l 

S4 

S3 

S2 
SI 

VDD 

( H H H H H H H ) 

W H H H H H H ) 

( H H H H H H H ) 

( M H H H H H H ) 

W H H H H H H ) 

W H H H H H H ) 

W H H H H H H ) 

{ H H H H H H H ) 
key matrix 

Notes f o r deve lop ing an L C 5 7 3 0 series m i c r o c o m p u t e r - u s e d sys tem 
T h e l o w cu r re n t d iss ipat ion is a d i s t i nc t i ve fea tu re o f t he L C 5 7 3 0 series m i c r o c o m p u t e r s , H o w e v e r , i t is n o t 
easy t o de te rm ine t he to ta l cu r ren t t o be d iss ipated in an L C 5 7 3 0 series m i c r o c o m p u t e r - u s e d sys tem b y ac tua l 
measurement w h e n y o u develop a so f rware , because m u c h cu r ren t f l o w s in t he per iphera ls o f t he e v a l u a t i o n 
too ls . 
Fo r a system w h i c h requires l o w c u r r e n t d iss ipa t ion , check t he c u r r e n t d iss ipa t ion using an eva lua t i on sample 
be fore mass-produc ing t he system. 
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' Pin Description 

Pad No. P i n Name Input/ 
Output Circuit Configuration Function 

39 

~ 40 

OSCIN 

O S C O U T 

I n p u t 

O u t p u t 

OSCIN 

Mask 
optioi 

H O -
Vh 
VDC < 

12 

-va—i —f— VDD 
.Voo^ I 

LL 0SC0UT 

j ^ M "opt ion 1 

—II—11 BAK 

1) C r y s t a l O S C m o d e 
A c r y s t a l is c o n n e c t e d across O S C I N 
a n d O S C O U T f o r o s c i l l a t i o n . 

2) R C O S C m o d e 
R ( e x t e r n a l res is tance) is c o n n e c t e d 
a c r o s s O S C I N a n d O S C O U T a n d C 
( e x t e r n a l c a p a c i t a n c e ) is c o n n e c t e d across 
O S C I N a n d V Q Q f o r o s c i l l a t i o n . 

37 
36 
3 
2 

51 
52 
53 
54 

I n p u t 

O— 

'DD 

Mask 
/ option 

I n p u t - o n l y p o r t 
L S I s y s t e m is reset b y a p p l y i n g V d d t 0 S1 
t o S 4 s i m u l t a n e o u s l y . 

37 
36 
3 
2 

51 
52 
53 
54 

I n p u t I n p u t - o n l y p o r t 
L S I s y s t e m is reset b y a p p l y i n g V d d t 0 S1 
t o S 4 s i m u l t a n e o u s l y . 

4 
5 
6 
7 

M l 
M2 
M3 
M4 

I n p u t 
/DD 

Mask 
i / option 

I n p u t - o n l y p o r t . 4 
5 
6 
7 

M l 
M2 
M3 
M4 

I n p u t 

C b 

I n p u t - o n l y p o r t . 

38 RES I n p u t 

0— 

- P VDD I n p u t p i n f o r r e s e t t i n g L S I sys tem. 

66 B A K (—) p o w e r s u p p l y p i n f o r l og i c u n i t ins ide 
t h e L S I . 

61 A L M 1 O u t p u t VDD 
O u t p u t - o n l y p i n 
Used t o d e l i v e r * 4 k H z , 2 k H z , 1 k H z m o d u -
l a t i o n signal w i t h t h e e x e c u t i o n o f an 
i n s t r u c t i o n . 
A l s o used t o d e l i v e r n o n - m o d u l a t i o n s ignal . 
Used t o de l i ve r m e l o d y s ignal o f 3 oc taves 
w i t h t h e e x e c u t i o n o f a n i n s t r u c t i o n . 

63 
62 

C - P O R T 1 
C - P O R T 2 

O u t p u t - r V D 

o — R 
j h 

D O u t p u t - o n l y p i n s 
De l i ve rs ca r r i e r f o r r e m o t e c o n t r o l t rans-
m i s s i o n . 
Poss ib le t o se lect 3 8 k H z o r 5 7 k H z (ca r r ie r 
f r e q u e n c y ) b y m a s k o p t i o n . 

1 V D D (+ ) p o w e r s u p p l y p i n 
64 
65 

Vss2 
Vss1 

F o r E X T - V ve rs i on , (—) p o w e r s u p p l y is 
a p p l i e d t o V S S 2 -
A l s o used as L C D d r i v e p o w e r s u p p l y . 
E x t e r n a l pa r t s are c o n n e c t e d as s h o w n 
b e l o w . 

C o n n e c t i o n o f e x t e r n a l p a r t s 
VDD • — 
Vss1 
Vss2 --•••T-

* 4 k H z , 2 k H z , 1 k H z : F o r 3 2 . 7 6 8 k H z c r y s t a l O S C a p p l i c a t i o n , P r o p o r t i o n a l t o O S C f r e q u e n c y . 
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Pad No. Pin Name Input / 
Output Circuit Configuration Funct ion 

3 4 
3 5 

CUP1 
CUP2 

P ins f o r 
c a p a c i t o r 

c o n n e c t i n g v o l t a g e s t e p - d o w n 

2 4 
4 6 
60 

C O M 1 
C O M 2 
C O M 3 

O u t p u t O u t p u t p i n s f o r L C D pane l c o m m o n p la te 
T h e f o l l o w i n g p i n is used i n each case. 

Static " Vfeduty V&duty 
C O M 1 O O O 
C O M 2 — O 0 
C O M 3 — — 0 
Alternating 
frequency 32Hz 32Hz 43Hz 

( A l t e r n a t i n g f r e q u e n c y is f o r 3 2 . 7 6 8 k H z 
c r y s t a l O S C a p p l i c a t i o n . ) 

1 0 
S 

23 
4 7 

\ 

5 9 

S e g m e n t 
d r i ve r O u t p u t 

O u t p u t p i n s f o r L C D pane l segmen ts 
M a s k o p t i o n p e r m i t s S E G 1 4 t o S E G 2 7 
(pad N o . 1 0 t o 2 3 ) t o be used as o u t p u t 
p o r t s . 

33 
32 
41 

32 Hz 
T3 

T E S T 

T e s t T e s t p ins ( n o t used b y user) 

42 
4 3 
4 4 
4 5 

P-00 
P-01 
P-02 
P-03 

I n p u t / 
O u t p u t 

T T 
I — O - o J Mask 

^ opt ion 

- f - T Mask 
a H ^ t opt ion 

4 - b i t i n p u t / o u t p u t p o r t 
M a s k o p t i o n c a n be used t o se lect C - M O S 
o u t p u t o r P-ch o p e n d r a i n o u t p u t . 

— [ > ° -

28 
27 
26 
25 

P-10 
P-11 
P-12 
P-13 

I n p u t / 
O u t p u t 

M > 

Mask 
opt ion 

% opt ion 

4 - b i t i n p u t / o u t p u t p o r t 
M a s k o p t i o n c a n be used t o se lect C - M O S 
o u t p u t o r P-ch o p e n d r a i n o u t p u t . 

29 

30 

CF-OSC1 I n p u t 

CF-OSC2 O u t p u t 

I n p u t p i n used t o p r o v i d e O S C a n d also 
used f o r i n t e r n a l c l o c k g e n e r a t i o n . 
W h e n n o c e r a m i c r e s o n a t o r is used , t h i s 
i n p u t p i n is set a t " L " level b y m a s k o p t i o n . 

O u t p u t p i n used t o p r o v i d e O S C . 

CF-OSC2 

N o t e ) is C o n n e c t e d t o V s S 2 « 

No. 2 6 4 2 - 7 / 2 4 
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• EXT-V Version 1-1 (Xtal OSC + CFOSC) 
A b s o l u t e M a x i m u m R a t i n g s / T a = 2 5 ± 2 C , V p [ > « O V U n i t 

M a x i m u m S u p p l y 
V o l t a g e 

VSS1 - 7 . 0 t o + 0 . 3 V M a x i m u m S u p p l y 
V o l t a g e V S S 2 - 7 . 0 t o + 0 . 3 V 
M a x i m u m I n p u t 
V o l t a g e 

V | N 1 O S C I N , 3 2 H z , CF -OSC1 V $ S 2 ~ 0 - 3 t o 0 .3 V M a x i m u m I n p u t 
V o l t a g e V | N 2 S I - 4 , M 1 - 4 , T E S T , RES, P 0 0 - 0 3 , P 1 0 - 1 3 V s S 2 ~ 0 - 3 t o 0 . 3 V 
M a x i m u m O u t p u t 
V o l t a g e 

V O U T 1 3 2 H z , C U P 2 , O S C O U T , C F - O S C 2 V s S 2 _ 0 - 3 t o 0 . 3 V M a x i m u m O u t p u t 
V o l t a g e V O U T 2 S E G O U T , C O M 1 , C O M 2 , C O M 3 , C U P 1 , A L M 1 , 

C-PO R T 1 , C-PO R T 2 , P00 -03 , P 1 0 - 1 3 
V S S 2 - 0 . 3 t o 0 . 3 V 

O p e r a t i n g T e m p e r a t u r e Topr - 3 0 t o + 8 0 °C 
Storage T e m p e r a t u r e T s t g - 4 0 t o + 1 2 5 u c 

A l l o w a b l e O p e r a t i n g C o n d i t i o n s / T a = - 3 0 t o + 8 0 ° C , V d d = 0 V A l l o w a b l e O p e r a t i n g C o n d i t i o n s / T a = - 3 0 t o + 8 0 ° C , V d d = 0 V 
m i n t y p m a x U n i t 

S u p p l y V o l t a g e V S S 1 - 6 . 0 - 1 . 3 0 V S u p p l y V o l t a g e 
V S S 2 - 6 . 0 - 2 . 0 V 

I n p u t " H " - L e v e l V o l t a g e V | H 1 S1 -4 , M 1 - 4 , P 0 0 - 0 3 , P 1 0 - 1 3 0 . 3 X 
V S S 2 

0 V 

I n p u t " L " - L e v e l V o l t a g e V | L 1 S1-4 , M 1 - 4 , P00 -03 , P 1 0 - 1 3 VSS2 0 .7 X 
V S S 2 

V 

I n p u t " H " - L e v e l V o l t a g e V | H 2 R E S 0 . 2 5 X 
V S S 2 

0 V 

I n p u t " L " - L e v e l V o l t a g e V | L 2 R E S V S S 2 0 . 7 5 X 
VSS2 

V 

O p e r a t i n g F r e q u e n c y f o p g l C r y s t a l O S C 1 3 2 3 2 . 7 6 8 3 3 k H z O p e r a t i n g F r e q u e n c y 
f o p g 2 C r y s t a l O S C 2 6 0 6 5 . 5 3 6 7 0 k H z 

O p e r a t i n g F r e q u e n c y 

f C F C F O S C (Fig. 1 3 } , ( C y c l e t i m e 16ps 
at C F = 5 0 0 k H z ) 

3 8 0 4 5 5 5 0 0 k H z 

E lec t r i ca l C h a r a c t e r i s t i c s / T a = - 3 0 t o + 8 0 ° C , V d d = 0 V E lec t r i ca l C h a r a c t e r i s t i c s / T a = - 3 0 t o + 8 0 ° C , V d d = 0 V 
m i n t y p m a x U n i t 

I n p u t Resistance R I N I A V S S 2 = - 2 . 9 V , V | L = V S S 2 + 0 - 4 V , 
" L " - l e v e l h o l d t r . , * 1 , F ig . 4 

150 3 0 0 1 0 0 0 k f t I n p u t Resistance 

R I N I B V S S 2 = — 2 . 9 V , 
" L " - l e v e l p u l l - i n T r . , * 1 , F ig . 4 

6 0 1 0 0 1 5 0 k f t 

I n p u t Resistance 

R I N 2 A V S S 2 = " 2 . 9 V , V | H = - 0 . 4 V , 
" H " - l e v e l h o l d t r . , # 4 , Fig. 4 

2 0 0 6 0 0 2 0 0 0 ktt 

I n p u t Resistance 

R | N 3 V S S 2 = - 2 . 9 V , T E S T , RES 10 3 0 0 k f t 
O u t p u t " H " - L e v e l 
Vo l t age 

V 0 H 1 V S S 2 = - 2 . 9 V , I O H = ~ 0 . 4 p A , * 2 - 0 . 2 V 

O u t p u t " L " - L e v e l 
V o l t a g e 

V 0 L 1 V S S 2 = - 2 . 9 V , I O L = 0 . 4 m A , * 2 V S S 2 
+ 0 . 2 

V 

O u t p u t " H " - L e v e l 
Vo l t age 

V O H 2 V S S 2 = - 2 . 9 V J 0 H = - 4 M A , 
C O M 1, C O M 2 , C O M 3 

- 0 . 2 V 

O u t p u t " M " - L e v e l 
V o l t a g e 

V O M V S S 2 = - 2 . 9 V , I 0 H = ~ 4 M A 1 

' O L ~ 4 p A , C O M 1 , C O M 2 , C O M 3 
V S S 2 / 2 

—0.2 
V S S 2 / 2 

+ 0 . 2 
V 

O u t p u t " L " - L e v e l 
V o l t a g e 

V O L 2 V S S 2 = " 2 . 9 V , l 0 L = 4 p A 
C O M 1 , C O M 2 , C O M 3 

V S S 2 
+ 0 . 2 

V 

C o n t i n u e d o n n e x t page. 
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C o n t i n u e d f r o m p r e c e d i n g page. 

m i n t y p m a x U n i t 
O u t p u t " H " - L e v e l V O H 3 V S S 2 = - 2 . 4 V , l O H = - 2 5 0 y A , A L M 1 - 0 . 6 5 V 
V o l t a g e 
O u t p u t " L " - L e v e l V O L 3 V S S 2 = - 2 . 4 V , I O L = 2 5 0 U A , A L M 1 V S S 2 V 
V o l t a g e + 0 . 6 5 
O u t p u t C u r r e n t ( H ) 1 ' O H 1 V S S 2 = - 3 . 0 V , V O H = - 1 - 5 V , C - P O R T 1 - 1 2 - 6 m A 
O u t p u t C u r r e n t <L> 1 ' O L 1 V S S 2 = - 3 . 0 V , V 0 L = V S S 2 + 0 . 9 V , 

C - P O R T 1 
3 7 m A 

O u t p u t C u r r e n t ( H ) 2 ' O H 2 V S S 2 = - 3 . 0 V , V 0 H = - 1 - 5 V f C - P O R T 2 - 1 2 - 6 m A 
O u t p u t C u r r e n t ( L ) 2 ' O L 2 V S S 2 = - 3 . 0 V , V 0 L = V S S 2 + 0 . 9 V ( 

C - P O R T 2 
4 8 m A 

O u t p u t C u r r e n t { H ) 3 > O H 3 V S S 2 = - 3 . 0 V , V O H = " 0 - 4 5 V , * 3 - 4 5 M A 

O u t p u t C u r r e n t ( L ) 3 ' O L 3 V S S 2 = - 3 . 0 V , V O L = = V S S 2 + 0 . 4 5 , * 3 4 5 P A 

O u t p u t C u r r e n t ( H ) 4 ' O H 4 V S S 2 = - 3 . 0 V , V O H — 0 . 4 5 V , * 4 - 4 5 0 M A 

O u t p u t C u r r e n t ( L ) 4 ' O L 4 V S S 2 = - 3 . 0 V , V O L = V S S 2 + 0 . 4 5 V , * 4 4 5 0 H A 

O u t p u t V o l t a g e (ha l ve r ) V S S 1 V S S 2 = " 2 . 9 V , C1=C2=0 .1JJF , 
f o p g = 3 2 . 7 6 8 k H z , F ig . 5 

- 1 . 4 5 - 1 . 3 5 V 

S u p p l y C u r r e n t • D D 1 V S S 2 = - 3 . 0 V , 3 2 . 7 6 8 k H z X t a l O S C , 
T a ^ 5 0 ° C , H A L T m o d e , C 1 = C 2 = 0 . 1 p A , 
C g = 2 0 p F , C I £ 2 5 k f t , C F s t o p , F ig . 5 

3 . 0 15 M A 

S u p p l y C u r r e n t ' D D 2 V S S 2 = ~ 3 . 0 V , 6 5 . 5 3 6 k H z X t a l O S C , 
T a = 5 0 ° C , H A L T m o d e , C 1 = C 2 = 0 . 1 j j F 
( C d = 2 0 p F ) , C g = 1 0 p F , C I = 25k£2 , 
C F s t o p , F ig , 5 

8 . 0 3 0 M A 

S u p p l y C u r r e n t I D D 3 V s S 2 = - 3 . 0 V , 4 5 5 k H z C F O S C , 
H A L T m o d e , C 1 = C 2 = 0 . 1 p F , 
c C F I = C c F O = 1 5 0 p F , R f = 1 M f i , 
X t a l s t o p , T a = 5 0 ° C , F ig . 10 

8 0 3 0 0 M A 

O S C S t a r t V o l t a g e 1 V S t t l C g = 2 0 p F , T a = 2 5 ° C - 2 . 3 V 
O S C H o l d V o l t a g e 1 V H O L D 1 3 2 . 7 6 8 k H z X t a l O S C (CI * 2 5 k f 2 ) , F ig . 3 - 2 . 0 V 
O S C S t a r t T i m e 1 t s t t l V S S 2 = - 2 . 3 V , C d = C g = 2 0 p F , T a = 2 5 ° C 

3 2 . 7 6 8 k H z X t a l O S C {C I £ 2 5 k n ) , F ig . 3 
10 s 

O S C S t a r t V o l t a g e 2 V s t t 2 C g = 1 0 p F , - 2 . 6 V 
O S C H o l d V o l t a g e 2 V H O L D 2 6 5 . 5 3 6 k H z X ta t O S C (C I ^ 2 5 k f t ) , F ig . 3 —2.4 V 
O S C S t a r t T i m e 2 t s t t 2 V s S 2 = - 2 . 6 V , C g = 1 0 p F , ( C d = 2 0 p F ) , 

T a = 2 5 ° C 
6 5 . 5 3 6 k H z X t a l O S C (CI Fig. 3 

10 s 

O S C S t a r t V o l t a g e 3 V s t t 3 c C F I = C c F O = 1 5 0 p F , 4 5 5 k H z C F O S C , - 2 . 0 V 
O S C H o l d V o l t a g e 3 V H O L D 3 T a = 2 5 ° C , R f = 1 M f t , F ig . 11 - 2 . 0 V 
O S C S t a r t T i m e 3 t s t t 3 C C F I = C C F O = 1 5 0 p F , V s s 2 = " 2 . 0 V , 

T a = 2 5 ° C 
4 5 5 k H z C F O S C , R f = 1 M f t , F ig . 11 

3 0 ms 

No. 2642-9/24 
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• EXT-V Version 1-2 (RC OSC + CF OSC) 
Absolute Maximum Ratings/Ta=25±2 C, V P D ^ O V U n i t 

M a x i m u m S u p p l y 
V o l t a g e 

V S S 1 - 7 . 0 t o + 0 . 3 V M a x i m u m S u p p l y 
V o l t a g e VSS2 - 7 . 0 t o + 0 . 3 V 

M a x i m u m I n p u t 
V o l t a g e 

V | N 1 O S C I N , 3 2 H z , C F - O S C 1 V S S 2 - 0 . 3 t o 0 . 3 V M a x i m u m I n p u t 
V o l t a g e V | N 2 S1-4 , M 1 - 4 , T E S T , R E S , P 0 0 - 0 3 , P 1 0 - 1 3 V S S 2 - 0 - 3 t o 0 . 3 V 
M a x i m u m O u t p u t 
V o l t a g e 

V O U T 1 3 2 H z , C U P 2 , O S C O U T , C F - O S C 2 V S S 2 - 0 - 3 t o 0 . 3 V M a x i m u m O u t p u t 
V o l t a g e V O U T 2 S E G O U T , C 0 M 1 , C O M 2 , C 0 M 3 , C U P 1 , A L M 1 , 

C - P O R T 1 , C - P 0 R T 2 , P 0 0 - 0 3 , P10-13 
V S S 2 - 0 . 3 t o 0 . 3 V 

O p e r a t i n g T e m p e r a t u r e Topr - 3 0 t o + 8 0 ° c 

S t o r a g e T e m p e r a t u r e T s t g - 4 0 t o + 1 2 5 ° c 

Allowable Operating Conditions/Ta^-SO to +70°C, V Q D = 0 V Allowable Operating Conditions/Ta^-SO to +70°C, V Q D = 0 V 
m i n t y p m a x U n i t 

S u p p l y V o l t a g e V S S 1 - 6 . 0 - 1 . 3 V S u p p l y V o l t a g e 

V S S 2 - 6 . 0 - 2 . 0 V 
I n p u t " H " - L e v e l V o l t a g e V | H 1 S1 -4 , M l - 4 , P0Q-03, P 1 0 - 1 3 0 . 3 X 

V S S 2 

0 V 

I n p u t " L " - L e v e l V o l t a g e V | L 1 S1-4 , M 1 - 4 , P00 -03 , P 1 0 - 1 3 V S S 2 0 . 7 X 

V S S 2 

V 

I n p u t " H " Leve l V o l t a g e V | H 2 R E S 0 . 2 5 X 

V S S 2 

0 V 

I n p u t " L " - L e v e l V o l t a g e V | L 2 R E S V S S 2 0 . 7 5 X 
V S S 2 

V 

O p e r a t i n g F r e q u e n c y f o p g ! RC O S C (F ig. 12) 3 2 . 7 6 8 k H z O p e r a t i n g F r e q u e n c y 

f C F C F O S C (F ig . 1 3 ) 3 8 0 4 5 5 5 0 0 k H z 

N o . 2 6 4 2 - 1 0 / 2 4 
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Electrical Characteristics/Ta^—SO to 
m i n t y p m a x U n i t 

I n p u t Res is tance R | N 1 A V S S 2 = - 2 . 9 V , V | L = V S S 2 + 0 . 4 V , 
" L " - l e v e l h o l d t r . , Fig. 4 

150 3 0 0 1 0 0 0 k f t 

R I N I B V S S 2 = " 2 . 9 V , 
" L " - l e v e l p u l l - i n T r . , * 1 , Fig. 4 

6 0 100 150 k f t 

R I N 2 A V S S 2 = - 2 . 9 V , V | H = - 0 . 4 V , 
" H " - l e v e l h o l d t r . , " 4 , Fig. 6 

2 0 0 3 0 0 2 0 0 0 kQ 

R | N 3 V S S 2 = - 2 . 9 V , T E S T , RES 10 3 0 0 k S2 
O u t p u t " H " - L e v e l V O H 1 V S S 2 = - 2 . 9 V , l o H = - 0 . 4 p A , *2 - 0 . 2 V 
V o l t a g e 
O u t p u t " L " - L e v e l V O L 1 V S S 2 = - 2 . 9 V , l o L = 0 . 4 p A , * 2 V S S 2 V 
V o l t a g e + 0 . 2 
O u t p u t " H " - L e v e l V 0 H 2 V S S 2 = - 2 . 9 V , I O H = - 4 M A , - 0 . 2 V 
V o l t a g e C O M l , C O M 2 , C O M 3 
O u t p u t " M " - L e v e l V O M V S S 2 = - 2 . 9 V , | 0 H = ^ 4 U A , V S S 2 / 2 V S S 2 / 2 V 
V o l t a g e I O L =4*JA , C O M 1, C O M 2 , C O M 3 - 0 . 2 + 0 . 2 
O u t p u t " L " - L e v e l V O L 2 V S S 2 = — 2 . 9 V , I O L = 4 P A V S S 2 V 
V o l t a g e C O M 1 , C O M 2 , C O M 3 + 0 . 2 

O u t p u t " H " - L e v e l V O H 3 V S S 2 = - 2 . 4 V , I O H = - 2 5 Q M A , A L M 1 - 0 . 6 5 V 
V o l t a g e 
O u t p u t " L " - L e v e l V O L 3 V S S 2 = - 2 . 4 V , I O L = 2 5 0 J J A , A L M 1 V S S 2 V 
V o l t a g e + 0 . 6 5 
O u t p u t C u r r e n t ( H ) 1 ' O H 1 V S S 2 = - 3 . 0 V , V O H = - 1 . 5 V , C - P O R T 1 - 1 2 - 6 m A 
O u t p u t C u r r e n t ( L ) 1 I O L 1 V S S 2 = - 3 . 0 V , V O L = V S S 2 + 0 . 9 V , 

C - P O R T 1 
4 8 m A 

O u t p u t C u r r e n t ( H ) 2 >OH2 V S S 2 = ~ 3 . 0 V , V O H = - 1 . 5 V , C - P O R T 2 - 1 2 - 6 m A 
O u t p u t C u r r e n t ( L ) 2 ' 0 L 2 V S S 2 = - 3 . 0 V , V O L = V S S 2 + 0 . 9 V , 

C - P O R T 2 
4 8 m A 

O u t p u t C u r r e n t ( H ) 3 I O H 3 V S S 2 = - 3 . 0 V , V O H = - 0 . 4 5 V , * 3 - 4 5 M A 

O u t p u t C u r r e n t ( L ) 3 ' O L 3 V S S 2 = " 3 . 0 V , V o L = V s S 2 + 0 . 4 5 , # 3 4 5 M A 

O u t p u t C u r r e n t ( H ) 4 ' O H 4 V S S 2 = - 3 . 0 V , V O H = - 0 . 4 5 V , * 4 - 4 5 0 JJA 
O u t p u t C u r r e n t ( L ) 4 • O L 4 V S S 2 = - 3 . 0 V , V O L = V S S 2 + 0 . 4 5 V , *4 4 5 0 P A 

O u t p u t V o l t a g e (ha lve r ) V S S 1 V s S 2 = - 2 . 9 V , R e x t = 4 7 0 k n , C e x t = 3 0 p F , 
C 1 = C 2 = 0 . 1 y F , F ig . 9 

- 1 . 3 5 V 

S u p p l y C u r r e n t 1 ' D D I V s S 2 = - 3 . 0 V , R e x t = 4 7 0 k f t , C e x t = 3 0 p F , 
C 1 = C 2 = 0 . 1 M F , C F s t o p , T a = 5 0 ° C , F i g . 9 

4 0 1 5 0 MA 

S u p p l y C u r r e n t 2 I D D 2 V S S 2 = ~ 3 . 0 V , 4 5 5 k H z C F O S C , 
C 1 = C 2 = 0 . 1 F , C R OSC s t o p , 
T a = 5 0 ° C , Fig. 10 

8 0 3 0 0 JJA 

O S C S t a r t V o l t a g e V s t t 4 5 5 k H z C F OSC, - 2 . 0 V 
O S C S t o p V o l t a g e V H O L D C c F I = C C F O = 1 5 0 p F ( w a i t t i m e 1 sec, 

R f = 1 M £ l , F ig . 11 
- 2 . 0 V 

O S C S t a r t T i m e t s t t 4 5 5 k H z C F O S C , V s s 2 = ~ 2 . 0 V 
C c F I = C c F O = 1 5 0 p F R f = 1 M H , F ig . 11 

3 0 ms 

• 1 S 1 , S 2 , S 3 , S4 , M 1 , M 2 , M 3 , M 4 
* 2 L C D d r i v e r o u t p u t p i n s o f S E G O U T 1 t o 13 and S E G O U T 1 4 t o 2 7 
* 3 O u t p u t p i n s (used as o u t p u t p o r t ) o f S E G O U T 1 4 t o 27 
* 4 P - 0 0 , P - 0 1 , P -02 , P -03 , P -10 , P - 1 1 , P - 1 2 , P - 1 3 

No. 2 6 4 2 - 1 1 / 2 4 
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• L C 5 7 3 4 H Spec i f i ca t ions 2 -1 (X ta l OSC + C F OSC) 
A b s o l u t ^ M a x i m u m Rat ings /Ta=25±2 C , V d d = o v 

U n i t 
M a x i m u m S u p p l y VSS1 - 7 . 0 t o +0 .3 V 
Vo l tage VSS2 - 7 . 0 t o +0 .3 V 
M a x i m u m I n p u t V | N 1 O S C I N , 3 2 H z , C F - 0 S C 1 V S S 2 - 0 . 3 t o 0 .3 V 
Vo l tage V | N 2 S1-4, M1 -4 , T E S T , RES, P00-03, P10-13 V S S 2 - 0 . 3 ^ ° - 3 V 
M a x i m u m O u t p u t V O U T 1 3 2 H z , C U P 2 , O S C O U T , C F - 0 S C 2 V S S 2 - 0 - 3 t o 0 .3 V 
Vo l t age V O U T 2 S E G O U T , C O M 1 , C O M 2 , C 0 M 3 , C U P 1 , A L M 1 , 

C - P O R T 1 , C - P O R T 2 , P00-03, P10-13 
V S S 2 - 0 . 3 t o 0 .3 V 

O p e r a t i n g T e m p e r a t u r e Topr - 3 0 t o + 8 0 ° c 
Storage T e m p e r a t u r e Ts tg - 4 0 t o + 1 2 5 ° c 

A l l o w a b l e O p e r a t i n g C o n d i t i o n s / T a = --30 t o +80°C, V d d = 0 V m i n t y p max U n i t 
S u p p l y Vo l tage VSS1 - 6 . 0 - 2 . 2 V 

VSS2 - 6 . 0 - 4 . 5 V 
I n p u t " H " - L e v e l Vo l tage V | H 1 S1-4, M1 -4 , P00-03 , P10-13 0 .3 X 

VSS2 
0 V 

I n p u t " L " - L e v e l Vo l tage V | L 1 S1-4, M 1 -4, P00-03, P I 0 -13 VSS2 0 .7 X 
VSS2 

V 

I n p u t " H " - L e v e l Vo l tage V | H 2 RES 0 . 2 5 X 
VSS2 

0 V 

I n p u t " L " - L e v e l Vo l tage V | L 2 RES VSS2 0 . 7 5 X 
VSS2 

V 

Opera t i ng Frequency f o p g l Crys ta l OSC1 3 2 3 2 . 7 6 8 3 3 k H z 
f o p g 2 Crysta l OSC2 6 0 6 5 . 5 3 6 7 0 k H z 

*CF CF OSC (Fig. 10 ) , (Cyc le t i m e 4ps 
at C F = 2 0 0 0 k H z ) 

3 8 0 2 0 0 0 k H z 

Elect r ica l C h a r a c t e r i s t i c s ^ a = - 3 0 t o + 8 0 ° C , V p o ^ O V Elect r ica l C h a r a c t e r i s t i c s ^ a = - 3 0 t o + 8 0 ° C , V p o ^ O V m i n t y p m a x U n i t 
I n p u t Resistance R | N 1 A V S S 2 = - 5 . 0 V , V | L = V S S 2 + 0 . 4 V , 

" L " - l e v e l h o l d t r . , M , Fig. 4 
7 0 2 0 0 6 0 0 k H 

R I N I B V S S 2 = - 5 . 0 V , 
" L " - l e v e l pu l l - i n T r . , # 1 , Fig. 4 

6 0 100 150 k f t 

R | N 2 A V S S 2 = ~ 5 . 0 V , V | H = - 0 . 4 V , 
" H " - l e v e l h o l d t r . , * 4 , Fig. 6 

100 4 0 0 1 0 0 0 kto 

r I N 3 VSS2= — 5 . 0 V , T E S T , RES 10 3 0 0 k n 
O u t p u t " H " - L e v e l 
Vo l tage 

V O H I V S S 2 = - 5 . 0 V , l o H = " 0 . 4 p A , *2 - 0 . 2 V 

O u t p u t " L " - L e v e l 
Vo l tage 

V O L 1 V S S 2 = - 5 . 0 V , I 0 L = 0 . 4 ^ A , # 2 VSS2 
+ 0 . 2 

V 

O u t p u t " H " - L e v e l 
Vo l tage 

V 0 H 2 V S S 2 = - 5 . 0 V , I O H = ~ 4 p A , 
C O M 1, C O M 2 , C O M 3 

—0.2 V 

O u t p u t " M " -Leve l 
Vo l tage 

V O M V S S 2 = - 5 - 0 V . I O H = - 4 M A , 
I O L = 4 p A , C 0 M 1 , C O M 2 , C O M 3 

V S S 2 / 2 
- 0 . 2 

V S S 2 / 2 
+ 0 . 2 

V 

O u t p u t " L " - L e v e l 
Vo l tage 

V O L 2 V S S 2 = - 5 . 0 V , l o L = 4 p A 
C O M 1, C O M 2 , C O M 3 

VSS2 
+ 0 . 2 

V 

C o n t i n u e d o n n e x t page. 
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C o n t i n u e d f r o m p r e c e d i n g page. 

m i n t y p m a x U n i t 
O u t p u t " H " - L e v e l V o l t a g e V O H 3 V S S 2 = - 5 . 0 V , I O H = " 2 5 0 ^ J A , A L M 1 - 0 . 6 5 V 
O u t p u t " L " Leve l V o l t a g e V O L 3 V s S 2 = - 5 . 0 V r I O L = 2 5 0 M A , A L M 1 V S S 2 V 

+ 0 . 6 5 
O u t p u t C u r r e n t ( H ) 1 ' O H 1 V S S 2 = - 5 - 0 V r V O H = - 2 . 5 V , C - P O R T 1 - 2 0 - 1 0 m A 
O u t p u t C u r r e n t ( L ) 1 ' O L 1 V S S 2 = - 5 . 0 V , V 0 L = V S S 2 + 0 . 9 V , 3 7 m A 

C - P O R T 1 
O u t p u t C u r r e n t ( H ) 2 ' O H 2 V S S 2 = - 5 . 0 V , V Q H = — 2 . 5 V , C - P O R T 2 - 2 0 - 1 0 m A 
O u t p u t C u r r e n t (L> 2 ' O L 2 V S S 2 = - 5 . 0 V V O L = V S S 2 + 0 . 9 V , C - P O R T 2 4 8 
O u t p u t C u r r e n t ( H ) 3 ' O H 3 V S S 2 = - 5 . 0 V ( V O H = - 0 . 7 5 V . * 3 - 7 5 MA 
O u t p u t C u r r e n t ( L ) 3 ' O L 3 V S S 2 = - 5 . 0 V , V O L = V S S 2 + 0 . 7 5 V ( * 3 7 5 MA 
O u t p u t C u r r e n t ( H ) 4 ' O H 4 V S S 2 = - 5 . 0 V , V O H = ~ 0 . 7 5 V , * 4 - 7 5 0 MA 
O u t p u t C u r r e n t ( L ) 4 ' O L 4 V S S 2 = - 5 . 0 V , V 0 L = V S S 2 + 0 . 7 5 V , * 4 7 5 0 p A 
O u t p u t V o l t a g e (ha lver ) V S S 1 V S S 2 = - 5 . 0 V , C 1 = C 2 = 0 . 1 y F , - 2 . 4 V 

f o p g = 3 2 . 7 6 8 k H z , Fig. 5 
S u p p l y C u r r e n t ' D D I V S S 2 = ~ 5 . 0 V , 3 2 . 7 6 8 k H z , X t a l O S C , 8 . 0 5 0 p A 

H A L T m o d e , C 1 = C 2 = 0 . 1 j j F , 
C g = 2 0 p F , CI * 2 5 k n , C F s top , 
T a £ 5 0 ° C , Fig. 5 

S u p p l y C u r r e n t ' D D 2 V S S 2 = - 5 . 0 V , 6 5 . 5 3 6 k H z X t a l O S C , 2 0 1 0 0 
H A L T m o d e , C 1 = C 2 = 0 . 1 p A ( C d = 2 0 p F ) , 
C g = 1 0 p F , C I = 25k£2, C F s t o p , 
T a = 5 0 ° C , F ig . 5 

S u p p l y C u r r e n t ' D D 3 V S S 2 = - 5 . 0 V , 4 5 5 k H z C F O S C , 3 0 0 4 0 0 p A 
H A L T m o d e , C 1 = C 2 = 0 . 1 j j F , 

C C F 1 = C C F 0 = 1 5 ° P F . R f = t M S l , 
T a = 5 0 ° C , F ig . 1 

S u p p l y C u r r e n t 1 D D 4 V S S 2 = - 5 . 0 V , 2 0 0 0 k H z C F O S C , 3 5 0 5 0 0 p A 
H A L T m o d e , C 1 = C 2 = 0 . 1 n F , 
C C F 1 = C c F 0 = 3 3 p F , X t a l s t o p , 
R f = 1 M £ 2 , T a S 5 0 ° C , Fig. 10 

OSC S t a r t V o l t a g e 1 V s t t l C g = 2 0 p F , 3 2 . 7 6 8 k H z X t a l O S C , - 2 . 3 V 
O S C H o l d V o l t a g e 1 V H O L D 1 ( C l S 2 5 k f t ) , Fig. 3 - 2 . 0 V 
OSC S t a r t T i m e 1 t s t t l V s S 2 = " 2 . 3 V , C g = 2 0 p F , 1 0 s 

3 2 . 7 6 8 k H z X t a l O S C , {CI ^ 2 5 k f 2 ) , F ig . 3 
O S C S ta r t V o l t a g e 2 V s t t 2 C g = 1 0 p F , 6 5 . 5 3 6 k H z X t a l OSC - 2 . 6 V 
O S C H o l d V o l t a g e 2 V H O L D 2 { C d = 2 0 p F ) , ( C l * 2 5 k f t ) , Fig. 3 - 2 . 4 V 
O S C S t a r t T i m e 2 t s t t 2 V S S 2 = - 2 . 6 V , C g = 1 0 p F , ( C d = 2 0 p F ) 1 0 S 

6 5 . 5 3 6 k H z X t a l OSC, (CI £ 2 5 k f i ) , F ig . 3 
O S C S t a r t V o l t a g e 3 V s t t 3 R f = 1 M f i , w a i t t i m e 1 sec, - 2 . 0 V 
OSC H o l d V o l t a g e 3 V H O L D 3 C C F I = C C F O = ' ' 5 0 p F , 4 5 5 k H z C F O S C , - 2 . 0 V 

F ig . 11 
OSC S t a r t T i m e 3 t s t t 3 V S S 2 = - 4 . 5 V , C c F I = C C F O = 1 5 0 p F , 3 0 ms 

R f = 1 M f t , 4 5 5 k H z C F O S C , F ig . 1 1 

No. 2642-13/24 
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• LC5734H Specifications 2-2 (RC OSC + CF OSC) 
Absolute Maximum Ratings/Ta=25±2 C, V D D = 0 V U n i t 

M a x i m u m S u p p l y 
V o l t a g e 

V S S 1 - 7 . 0 t o + 0 . 3 V M a x i m u m S u p p l y 
V o l t a g e V S S 2 - 7 . 0 t o + 0 . 3 V 
M a x i m u m I n p u t 
V o l t a g e 

V | N 1 O S C I N , 3 2 H z , C F - O S C 1 V S S 2 - 0 . 3 t o 0 . 3 V M a x i m u m I n p u t 
V o l t a g e V | N 2 S1-4 , M 1 - 4 , T E S T , R E S , P 0 0 - 0 3 , P 1 0 - 1 3 v S S 2 - ° - 3 t 0 0 - 3 V 
M a x i m u m O u t p u t 
V o l t a g e 

V O U T 1 3 2 H z , C U P 2 , O S C O U T , C F - O S C 2 V S S 2 - 0 - 3 t o 0 3 V M a x i m u m O u t p u t 
V o l t a g e V 0 U T 2 S E G O U T , C O M 1, C O M 2 , C O M 3 , C U P 1 , A L M 1 , 

C - P 0 R T 1 , C - P 0 R T 2 , P 0 0 - 0 3 , P 1 0 - 1 3 
V S S 2 - 0 . 3 t o 0 . 3 V 

O p e r a t i n g T e m p e r a t u r e Topr - 3 0 t o + 8 0 °C 

S to rage T e m p e r a t u r e T s t g - 4 0 t o + 1 2 5 u c 

Allowable Operating Conditions/Ta^-SO to +80°C, V D D = O V Allowable Operating Conditions/Ta^-SO to +80°C, V D D = O V m i n t y p m a x U n i t 
S u p p l y V o l t a g e V S S 1 - 6 . 0 - 2 . 2 V S u p p l y V o l t a g e 

V S S 2 - 6 . 0 - 4 . 5 V 
I n p u t " H " - L e v e l V o l t a g e V | H 1 S1-4 , M l - 4 , POO-03, P 1 0 - 1 3 0 . 3 X 

V S S 2 

0 V 

I n p u t " L " - L e v e l V o l t a g e V | L 1 S1-4 , M 1 - 4 , P 0 0 - 0 3 , P 1 0 - 1 3 V S S 2 0 . 7 X 

V S S 2 

V 

I n p u t " H " - L e v e l V o l t a g e V | H 2 R E S 0 . 2 5 X 

V S S 2 
0 V 

I n p u t " L " - L e v e l V o l t a g e V | L 2 R E S V S S 2 0 . 7 5 X 

V S S 2 

V 

O p e r a t i n g F r e q u e n c y f o p g l RC OSC (F ig. 12} 3 2 . 7 6 8 k H z O p e r a t i n g F r e q u e n c y 

f C F C F O S C {F ig . 13 ) 
(Cyc le t i m e 4ps at f c F = 2 0 0 0 k H z ) 

3 8 0 2 0 0 0 k H z 

No. 2 6 4 2 - 1 4 / 2 4 
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Electrical Characteristics/Ta—30 to +80 C, V p o - O V m i n t y p m a x 
I n p u t Res is tance R I N 1 A V S S 2 = - 5 . 0 V , V | L = V S S 2 + 0 . 4 V , 

" L " - l e v e l h o l d t r . , * 1 , F ig . 4 
1 5 0 3 0 0 1 0 0 0 k f i I n p u t Res is tance 

R I N I B V S S 2 = " 5 . 0 V , 
" L " - l e v e l p u l l - i n T r . , * 1 , F ig . 4 

6 0 1 0 0 150 k f t 

I n p u t Res is tance 

R | N 2 A V S S 2 = - 5 . 0 V , V | H = - 0 . 4 V , 
" H " - l e v e l h o l d t r . , " 4 , F ig . 6 

2 0 0 3 0 0 2 0 0 0 k£2 

I n p u t Res is tance 

R | N 3 V S S 2 = - 5 . 0 V , T E S T , R E S 10 3 0 0 k f i 
O u t p u t " H " - L e v e l 
V o l t a g e 

V O H 1 V S S 2 = " 5 . 0 V , I O H = " 0 . 4 ^ A , * 2 - 0 . 2 V 

O u t p u t " L " - L e v e l 
V o l t a g e 

V O L 1 V S S 2 = - 5 . 0 V , I 0 L = 0 . 4 M A , * 2 V S S 2 
+ 0 . 2 

V 

O u t p u t " H " - L e v e l 
V o l t a g e 

V O H 2 V S S 2 = - 5 . 0 V , I O H = - 4 M A , 

C O M 1 , C O M 2 , C O M 3 
- 0 . 2 V 

O u t p u t " M " - L e v e l 
V o l t a g e 

V O M V S S 2 = - 5 . 0 V , I O H = - 4 p A , 
I O L = 4 p A , C O M 1, C O M 2 , C O M 3 

V S S 2 / 2 
- 0 . 2 

V S S 2 / 2 
+ 0 . 2 

V 

O u t p u t " L " - L e v e l 
V o l t a g e 

V O L 2 V S S 2 = — 5 . 0 V , I o L = 4 M A 
C O M 1, C O M 2 , C O M 3 

V S S 2 
+ 0 . 2 

V 

O u t p u t " H " - L e v e l 
V o l t a g e 

V O H 3 V S S 2 = - 5 . 0 V , I 0 H = - 2 5 Q M A , A L M 1 - 0 . 6 5 V 

O u t p u t " L " - L e v e l 
V o l t a g e 

V O L 3 V S S 2 = " 5 . 0 V , l o L = 2 5 0 y A , A L M 1 V S S 2 
+ 0 . 6 5 

V 

O u t p u t C u r r e n t ( H ) 1 ' O H 1 V S S 2 = - 5 . 0 V , V Q H = — 2 . 5 V , C - P O R T 1 - 2 0 - 1 0 m A 
O u t p u t C u r r e n t ( L ) 1 ' O L 1 V S S 2 = - 5 . 0 V , V O L = V S S 2 - 0 . 9 V , 

C - P O R T 1 
3 7 m A 

O u t p u t C u r r e n t ( H ) 2 I O H 2 V S S 2 = - 5 . 0 V , V O H = ~ 2 - 5 V . C - P O R T 2 - 2 0 - 1 0 m A 
O u t p u t C u r r e n t (l_) 2 I O L 2 V S S 2 = - 5 . 0 V , V O L = V S S 2 + 0 - 9 V , 

C - P O R T 2 
4 8 m A 

O u t p u t C u r r e n t ( H ) 3 ' O H 3 V S S 2 = - 5 . 0 V , V O H = - 0 . 7 5 V , # 3 - 7 5 M A 
O u t p u t C u r r e n t ( L ) 3 ' O L 3 V S S 2 = - 5 . 0 V , V O L = V S S 2 + 0 . 7 5 V , * 3 7 5 M A 
O u t p u t C u r r e n t ( H ) 4 ' O H 4 V S S 2 = - 5 . 0 V , V O H = - 0 . 7 5 V , * 4 - 7 5 0 . MA 
O u t p u t C u r r e n t ( L ) 4 ' O L 4 V S S 2 = - 5 . 0 V , V O L = V S S 2 + 0 . 7 5 V , * 4 7 5 0 MA 
O u t p u t V o l t a g e (ha lver ) V S S 1 V S S 2 = _ 5 0 V , R e s t = 4 7 0 k f 2 , C e s t = 3 0 p F , 

C 1 = C 2 = 0 . 1 p F , F ig . 9 
- 2 . 4 V 

S u p p l y C u r r e n t ' D D I V S S 2 = - 5 . 0 V , f R C = 3 2 k H z , 
C 1 = C 2 = 0 . 1 j j F , H A L T m o d e , T a * 5 0 ° C , 
C F s t o p , F ig . 9 

2 0 0 4 0 0 MA 

S u p p l y C u r r e n t > D D 2 V S S 2 = - 5 . 0 V , 4 5 5 k H z C F O S C , 
C 1 = C 2 = 0 . 1 p F , R C O S C s t o p , 
C C F I = C c F O = ' ' 5 0 p F , R f = 1 M f i , 
H A L T m o d e , T a i 5 0 ° C , F i g 1 0 

3 0 0 4 0 0 M A 

S u p p l y C u r r e n t ' D D 3 V S S 2 = - 5 . 0 V , 2 M H z C F O S C , 
R C O S C s t o p , C c F I = C C F O = 3 3 p F , 
R f = 1 M £ 2 , H A L T m o d e , T a ^ 5 0 ° C , F ig . 10 

3 5 0 5 0 0 p A 

O S C S t a r t V o l t a g e V s t t 4 5 5 k H z C F , w a i t t i m e 1sec, 
C C F I = : C c F O = ' ' 5 0 p F , R f = 1 M O , F ig . 11 

- 2 . 0 V 
O S C S t o p V o l t a g e V H O L D 1 

4 5 5 k H z C F , w a i t t i m e 1sec, 
C C F I = : C c F O = ' ' 5 0 p F , R f = 1 M O , F ig . 11 - 2 . 0 V 

O S C S t a r t T i m e t s t t V S S 2 = - 4 . 5 V , 4 5 5 k H z C F O S C , 
C c F I = C c F O = 1 5 0 p F , R f = 1 M H , F ig . 11 

3 0 ms 

* 1 S 1 , S2 , S 3 , S4 , M 1 , M 2 , M 3 , M 4 
*2 L C D d r i v e r o u t p u t p i n s o f S E G O U T 1 t o 13 a n d S E G O U T 1 4 t o 2 7 
* 3 O u t p u t p i n s (used as o u t p u t p o r t ) o f S E G O U T 1 4 t o 2 7 
* 4 P - 0 0 . P - 0 1 . P - 0 2 . P - 1 0 . P - 1 1 . P - 1 2 , P - 1 3 
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<Program applied 

'L"-level pull-in Tr . 

\ " L " - l e v e l hold Tr . 

< Program applied 

'L"-level pull-in T r . O V s s 2 

F ig . 1 I n p u t c o n f i g u r a t i o n o f S 1 - 4 , M 1 - 4 F i g . 4 I n p u t c o n f i g u r a t i o n o f S 1 - 4 , M 1 - 4 

~ o . I n CUP1 Voo 
OSCIN CUP1 OSCIN 

DUT 
CUP2 OSCOUT 

Vss1 Vss2 

J 
Cg 

F ig . 2 C u r r e n t d i s s i p a t i o n , o u t p u t v o l t a g e 
tes t c i r c u i t . 

F i g . 5 C u r r e n t d i s s i p a t i o n , o u t p u t vo l tage 
tes t c i r c u i t . 

T Cg 
V D D OSCIN 

CUP1 DUT OSCOUT 
or CUP2 

Vss2 Vssl 

• 
D -

5 
V ' H ' M e v e l hold T r . 

V D D 

F ig . 3 O s c i l l a t i o n s t a r t v o l t a g e , o s c i l l a t i o n s t a r t t i m e , 
f r e q u e n c y s t a b i l i t y , o s c i l l a t i o n h o l d v o l t a g e 
tes t c i r c u i t . 

F ig . 6 I n p u t c o n f i g u r a t i o n o f POQ-03, P 1 0 - 1 3 

Unit (capacitance: F) 

No. 2 6 4 2 - 1 6 / 2 4 
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OSC IN OSCOUT 

X'tal 

(—ID1—1 

Ce 

-Voo 

Fig. 7 Crystal oscillator 

"X 

CUP1 
or CUP2 

Voo 
CFOSC1 

DUT 
CFOSC2 

Vss2 Vssl 

,150p 

• CF 

150p~ 

Fig. 11 Oscillation start voltage, oscillation start time, 
frequency stability, oscillation hold voltage 
test circuit 

i p o p 

? 470k 
, | 

P 0 .1^ r — 
0 .1^ 

CUP1 V d o 
C U P 1 OSCIN 

DUT 
CUP2 OSCOUT 

Vss2 Vssl 

i p o p 

? 470k 
, | 

CUP1 V d o 
C U P 1 OSCIN 

DUT 
CUP2 OSCOUT 

Vss2 Vssl 11 

OSC IN OSCOUT 

Rext 

' ^ W V - I 

Cext 

- - V o o 

Fig. 8 Current dissipation, output voltage 
test circuit. 

Fig. 12 RC oscillation 

r 
0.1/i 

CUP1 V D D 

OSCIN 
CUP1 

OSCIN 

CUP2 
DUT 

CUP2 OSCOUT 
Vssl Vss2 Vssl Vss2 

1 
— 30p 

; :470k 

— I 

Fig. 9 Current dissipation, output voltage 
test circuit. 

CFOSC1 CF0SC2 
R 

— V V \ r ^ 

•HDI— 
CF 

C c F l l X Z lCcFO 

• 4 - Voo Voo 

Fig. 13 CF oscillation 

" 1 0 . 1 ^ r 
'X 

CUPt Voo 
CF0SC1 

CUP2 
DUT 

CFOSC2 

Vssl Vss2 Vssl Vss2 

: i5oP 

)50p 

Fig. 10 Current dissipation, output voltage 
test circuit. Unit (resistance: fi, capacitance: F) 

No. 2 6 4 2 - 1 7 / 2 4 
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LC5734 Instruction Map 
I n s t r u c t i o n set: 9 1 i ns t r uc t i ons 

1-cyc le i n s t r u c t i o n 

2-cyc le i n s t r u c t i o n 

1 -by te i n s t r u c t i o n 

2 -by te i n s t r u c t i o n 

" \ J _ 0 W E R 

U P P E R \ ^ 
0 1 2 3 4 5 6 7 8 9 A B C 

I 
D j E F 

0 H A L T T A A T TWRT T M E L CSP CST RC5 SC5 JMP X 

1 J M P * PAGE M T R RTS M P C L M P C M MPCH IN ASRO ASR1 ASLO ASL1 S D P L SDPHS E D P L EDPH 

2 M V I X 

3 L D I X 

4 BAZ X BABO X 

5 BANZ X BAB1 X 

6 

• • ̂  
BCNH X 

i 

BAB2 X 

7 

^ 
BCH X BAB3 X 

8 ADC SBC ADD SUB ADN AND EOR OR A D C * S B C * A D D * S U B * A D N * A N D * E O R * O R * 

9 ADCI SBCI ADDI SUBI 

... 

A D N I ANDI 

1 1 
EORI 

1 

ORI INC DEC IDPL DDPL IDPH DDPH ISP DSP 

A JSR X I P M LDA LSP L H L T L500 STA SSP IPS 

B M D P L X 

C M D P H X 

D SIC X 

E M S P X 

F RCF SCF NOP NOP SPDR X RBAK SBAK SAS 
X CSEC OUT 

1 
L D P L i LDPH 

! 
NOP 

No. 2 6 4 2 - 1 8 / 2 4 
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Instruction Set of LC5734 

Summary of LC5734 Instructions 

Symbol Meaning 

AC : Accumulator M(DP) : Memory addressed by DP ( >. ( J ; Contents 

ACn : Accumulator bit [P( H : Contents of port ( ) : Transfer direction, result 

DP : Data pointer PC : Program counter A : A N D 

EDP : Save data pointer STACK : Stack register V : OR 

SP : Strobe pointer [M(DP>] : Contents of memory ¥ : Exclusive OR 

CF : Carry flag addressed by DP 

TREG : Temporary register STSn : Status register 

SCFn : Start condition flag n CSTF : Chrono start flag 

H E F n : Halt release enable flag n PDF : Pull-down flag 

L(SP) : LCD latch specified by SP PAGE : Page latch 

M : Memory PGX : Current Page 

No. 2 6 4 2 - 1 9 / 2 4 



LC5734, 5734H 

c g 
u 
e 
c 

Mnemonic 
Instruction code 

i 

M « 
0 Function Description Status flag 

to be affected 

c g 
u 
e 
c 

Mnemonic 
D7 D6 D5 D4 D3 D2 D) Do 

i 

M « 
0 Function Description Status flag 

to be affected 

| 
A
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| 

RCF Reset CF 1 1 1 1 0 0 0 0 1 1 C F - 0 The CF is reset. CF 
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SCF Sot CF 1 1 1 1 0 0 0 1 1 1 CF - 1 The CF ii set. CF 
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| 

ASRO Shift Right AC 
& MSB=0 

0 0 0 1 1 0 0 0 1 1 ACn - ACn+1 
A C 3 - 0 

The AC contents are shifted right and 0 is load-
ed to the MSB. 
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ASR1 Shift Right AC 
& MSB-1 

0 0 0 1 1 0 0 1 1 1 ACn - ACn+1 

AC3 - 1 
The AC contents are shifted right and 1 is load-
ed to the MSB. 
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ASLO Shift Left AC 
& LSB=0 

0 0 0 1 1 0 1 0 1 1 ACn - ACn-1 
A C O - 0 

The AC contents are shifted left and 0 is loaded 
to the LSB. 
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ASL1 Shift Left AC 
& LSB=1 

0 0 0 1 1 0 1 1 1 1 ACn - ACn—1 

ACO — 1 

The AC contents are shifted left and 1 is loaded 
to the LSB. 
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INC Increment MIDP) 1 0 0 1 1 0 0 0 1 1 M(DP),AC — MIDP1+1 The memory MIDP) contents are incremented 
(+1) and are loaded to the M{DP) and AC. 
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DEC Decrement M(DP) 1 0 0 1 1 0 0 1 1 1 MIDP),AC - MIDPV1 The memory M(DP) contentsare decremented 
( - 1 ) and ere loaded to the Ml DP) and AC. 
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| 

TAAT Reed table data 
from program ROM 

0 0 0 0 0 0 0 1 1 2 AC, TREG - ROM 
(PGX, AC, M{DP)) 

The contents of the ROM on current page 
addressed by the PC whose low-order 8 bits are 
replaced with the contents of the AC and 
MIDP) are loaded to the AC and TREG. 
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MTR Store TREG to 
M{DP) 

0 0 0 1 0 0 1 0 1 1 MIDP) — TREG The TREG contents are stored to the MlDP). 
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ADC Add MIDP) to AC 
with CF 

1 0 0 0 0 0 0 0 1 1 AC - (AC)+[M(DP)) 
<Cf) 

The AC, memory IM(DP) 1, CF contents are 
binary-added and the result is loaded to the 
AC. 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

ADC* Add MIDP) to AC 
with CF 

1 0 0 0 1 0 0 0 1 1 AC, M(DP) -
IAC)+[MIDP)HCF) 

The AC, memory (M(DP)], CF contents are 
binary-added and the result is loaded to the 
AC and MIDP), 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

SBC SubtrBCt MIDP) 
from AC with CF 

1 0 0 0 0 0 0 1 1 1 AC - IAC) + [M(DP)] 
•KCFJ 

The memory MIDP) contents are binary-
subtracted from the AC, CF contents and the 
result is loaded to the AC. 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

SBC* Subtract MiDP) 
from AC with CF 

1 0 0 0 1 0 0 1 1 1 AC, M(DP) -
(ACI+[M(DP)KCF) 

The memory MIOP) contents are binary-
subtracted from the AC , CF contents and the 
result is loaded to the AC and M(DP). 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

ADD Add MIDP) to AC 1 0 0 0 0 0 1 0 1 1 AC- IAC)+ [M(DP) ] The AC, memory [M(DP)1 contents ere binary-
added end the result it loaded to the AC. 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

ADD* Add M(DP) to AC 1 0 0 0 1 0 1 0 1 1 AC, MIDP) -
(AC)+(M(DPI) 

The AC, memory [MIDP)] contents are binary-
added and the result is loaded to the AC and 
MIDP). 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

SUB Subtract MIDP) 
from AC 

1 0 0 0 0 0 1 1 1 1 AC — AC+[MIDP)] 
+1 

The memory MIDP) contentsare binery-sub-
tracted from the AC contents and the result is 
loaded to the AC. 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 SUB* Subtract MIDP) 
from AC 

1 0 0 0 1 0 1 1 1 1 AC, M(DP) -
IAC)+[M|DP)1 +1 

The memory MIDP) contents ere binary-sub-
tracted from the AC contents and the result is 
loaded to the AC end MIDP). 

CF 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

ADN Add MIDP) to AC 1 0 0 0 0 1 0 0 1 1 AC - |AC) + [M(DP)] The AC, memory [M(DP)1 contents are binary-
added and the result is loaded to the AC. 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

ADN* Add MIDP) to AC 1 0 0 0 1 1 0 0 1 1 AC, MIDP) -
{AC)+[MIDP)J 

The AC, memory [MIDP)] contents are binary-
added and the result is loaded to the AC 
and MIDP). 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

AND AND MIDP) to AC 1 0 0 0 0 1 0 1 1 1 AC (AC)A(M(DP)] The AC contents and memory (M(DP)]contents 
are ANDed and the result is loaded to the AC. 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

AND* AND M(DP) to AC 1 0 0 0 1 1 0 1 1 1 AC, MIDP) -
(AOAIMIDP)] 

The AC contents and memory [M{DP)I con-
tents are ANDed and the result is loaded 
to the AC and MIDP). 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

EOR Exclusive OR 
MIDP) to AC 

1 0 0 0 0 1 1 0 1 1 AC — (AC)V[M(DP)J The AC contents and memory [M(0P)J con-
tents are Excluilve-ORed and the result is 
loaded to the AC. 

] 
O

pe
ra

tio
n 

in
st

ru
ct

io
ns

 

EOR* Exclusive OR 
MIDP) to AC 

1 0 0 0 1 1 1 0 1 1 AC, MIDP) -
(AC)VKM(DP)] 

The AC contents and memory [MIOP)] con-
tentes areExclusive-ORed and the result is 
loaded to the AC and M(OP). 

C o n t i n u e d o n n e x t page. 
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LC5734, 5734H 

Continued from preceding page. 
e o 
0 
1 c 

Mnemonic 
Instruction code 

D7 Dg 05 D4 D3 D2 Di DO 

I 
B

yt
es

 
J 

0 
u 
S 

Function Description Status flag 
to be affected 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

OR OR M{DR) to AC 1 0 0 0 0 1 1 1 1 1 AC - (AC)V(M(DP)] The AC contents and memory (M(DP)] con-
tents are ORed and the result is loaded to the 
AC. 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

OR* OR MlDR) to AC 1 0 0 0 1 1 1 1 1 1 AC. MIDP) -
(AC)V[M(DP)] 

The AC contents and memory [M(DP)1 con-
tents are ORed and the result is loaded to the 
AC and MIDP). 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

AD CI X Add Immediate data 
to ACC with Cf 

1 0 0 1 0 0 0 0 

- - - - X3X2X1 XO 
2 2 AC - (AC) +X+ICF) The AC, CF contents and Immediate data X 

are binary-added and the result is loaded to the 
AC. 

CF 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 SBCI X Subtract Immediate 

date from AC with CF 
1 0 0 1 0 0 0 1 

X 3 X 2 X 1 XO 

2 2 AC - (AC)+X+(CF) Immediate data X is binary-subtracted from the 
AC contents and the result is loaded to the AC. 

CF 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

ADDl X Add Immediate data 
to AC 

1 0 0 1 0 0 1 0 

- - - - X 3 X 2 X 1 XO 
2 2 AC - (ACI+X The AC contents and Immediate data X are 

binary-added and the result is loaded to the AC. 

CF 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

SUBI X Subtract Immediate 
data from AC 

1 0 0 1 0 0 1 1 
X 3 X 2 X 1 xo 

2 2 AC - (AO+X+1 Immediate data X is binary-subtracted from the 
AC contents and the result it loaded to the AC. 

CF 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

ADNI X Add Immediate data 
to AC 

1 0 0 1 0 1 0 0 

X 3 X 2 X I x0 
2 2 AC — (AC)+X The AC contents and Immediate data X are 

binary-added and the result is loaded to the AC. 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

ANDI X ANO Immediate 
data to AC 

1 0 0 1 0 1 0 1 

X 3 X 2 X I X0 
2 2 AC - (AC)AX The AC contents and Immediate data X are 

ANDed and the result is loaded to the AC. 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

EORl X Exclusive OR 
Immediate data to AC 

1 0 0 1 0 1 1 0 
X 3 X 2 X 1 XO 

2 2 AC - (AC)VX The AC contents and Immediate data X are Ex-
clusive-ORed and the result is loaded to the AC. 

O
pe

ra
tio

n 
in

st
ru

ct
io

ns
 

ORI X OR Immediate data 
to AC 

1 0 0 1 0 1 1 1 

X 3 X 2 X 1 XO 

2 2 AC — (AC)VX The AC contents and Immediate data X are 
ORed and the result is loaded to the AC. 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

S D P L Store A C to D P L 0 0 0 1 1 1 0 0 1 1 DPL - (AC) The AC contents are loaded to the D P l -

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

SDPH Store AC to DPH 0 0 0 1 1 1 0 1 1 1 DPH - (AC) The AC contents are loaded to the D P H . 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

EDPL Exchange DP|_ 
with EDPL 

0 0 0 1 1 1 1 0 1 1 (DPL)=(EDPL) The D P L contents and E D P L contents are ex-
changed. 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

E D P H Exchange D P H 

with E D P H 
0 0 0 1 1 1 1 1 1 1 (OPH^IEDPH) The D P H contents and E D P H contents are 

exchanged. 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

I D P L Increment D P L 1 0 0 1 1 0 1 0 1 1 DPL -<DPL)+1 The D P L contents are incremented + 1 . 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

D D P L Decrement D P L 1 0 0 1 1 0 1 1 1 1 DPL - (DPL)- I The D P L contents are decremented — 1 . 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

IDPH Increment DPH 1 0 0 1 1 1 0 0 1 1 DPH - [DPHl+1 The DPH contents are incremented +1. 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

DDPH Decrement DPH 1 0 0 1 1 1 0 1 1 1 D P H - ( D P H ) - 1 The D P H contents are decremented —1. 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

LDPL Load AC from D P l 1 1 1 1 1 1 0 1 1 1 AC - (DPL) The DPL contents are loaded to the AC. 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

LDPH Load A C from D P H 1 1 1 1 1 1 1 0 1 1 AC - (DPH) The DPH contentes are loaded to the AC. 

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

MDPL X Move Immediate 
data to D P L 

1 0 1 1 X 3 X 2 X 1 XO 1 1 DPL - x Immediate data X is loaded to the D P L -

| 
Da

tB
 p

oi
nt

er
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

MDPH X 
L 

Move Immediate 
Data to DPH 

1 1 0 0 X 3 X 2 X 1 XO 1 1 DPH - X Immediate data X is loaded to the D P H . 

1 
Fl

ag
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

L H L T Load Halt Release 
Flag 

1 0 1 0 1 0 1 1 1 1 AC - (STS2) 
STS2 - 0 

The STS2 contents are transferred to the AC 
and then the STS2 is reset, 

SCF1-4 

1 
Fl

ag
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

L500 Load AC from STS1 1 0 1 0 1 1 0 0 1 1 AC - (STS1) 
SCF0 - 0 

The STS1 contents are transferred to the AC 
and then the SCF0 is reset. 

SCF0 

1 
Fl

ag
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

CSP Chrono Stop 0 0 0 0 0 1 0 0 1 1 CSTF - 0 The CSTF is reset. CSTF 

1 
Fl

ag
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

CST Chrono Start 0 0 0 0 0 1 0 1 1 1 CSTF - 1 The CSTF is set. CSTF 

1 
Fl

ag
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

RC5 Reset HEFO 0 0 0 0 0 1 1 0 1 1 H E F O - O The HEFO is reset so that the halt mode re-
lease by an overflow from the predivider is 
inhibited. 

HEFO 

1 
Fl

ag
 m

an
ip

ul
at

io
n 

in
st

ru
ct

io
ns

 

scs Set HEFO 0 0 0 0 0 1 1 1 1 1 HEFO *-1 The HEFO is set so that an overflow signal from 
the predivider releases the halt mode. 

HEFO 

C o n t i n u e d on n e x t page. 
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LC5734, 5734H 
Continued from preceding page. 

c 
0 
<J 
e •• 
c 

Mnemonic 
Instruction code 

i 
CD 

s 
u >> 

0 

Function Description Status flag 
to be affected 

c 
0 
<J 
e •• 
c 

Mnemonic 
D7 06 05 0 4 03 02 01 Do 

i 
CD 

s 
u >> 

0 

Function Description Status flag 
to be affected 

« 
i 
a 
M 
J 
a 

ISP Increment SP 1 0 0 1 1 1 1 0 1 1 SP - (SP)+1 The SP contents are incremented +1. 

« 
i 
a 
M 
J 
a 

DSP Decrement SP 1 0 0 1 1 1 1 1 1 1 SP - (SP)-I The SP contents ere decremented —1. « 
i 
a 
M 
J 
a 

LSP Load AC from SP 1 0 1 0 1 0 1 0 1 1 AC - (SP) The SP contents are loaded to the AC. 

« 
i 
a 
M 
J 
a 

SSP Store AC to SP 1 0 1 0 1 1 1 0 1 1 SP - |AC> The AC contents ere loaded to the SP. 

« 
i 
a 
M 
J 
a MSP X Move Immediate 

data to SP 
1 1 1 0 X 3 X 2 X 1 X0 1 1 S P - X Immediate data X is loaded to the SP. 

M 
S 
0 
b 
c 
f 0 

1 
3 

LDA Load AC from 
[M(DP)) 

1 0 1 0 1 0 0 1 1 1 AC — [M(DP)) The memory IM(DP)] contents are loaded to 
the AC. M 

S 
0 
b 
c 
f 0 

1 
3 

STA Store AC to 
(Ml DP)] 

1 0 1 0 1 1 0 1 1 1 M(DP) - (AC) The AC contents are loaded to the memory 
M(DP). 

M 
S 
0 
b 
c 
f 0 

1 
3 

MVI X Move Immediate 
dote to M(DP) 

0 0 1 O X ] X 2 X 1 xo 1 1 M1DP) - X Immediate data X Is loaded to the memory 
M(DP). 

M 
S 
0 
b 
c 
f 0 

1 
3 LDIX Load AC with 

Immediate data 
0 0 1 1 X 3 X 2 X 1 Xo 1 1 AC — X Immediate data X is loaded to tha AC. 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

HALT HALT 0 0 0 0 0 0 0 0 1 1 The operation of CPU it (topped. 
The following condition causes the halt mode to bo released. 
* The halt release condition specified by the SIC and SC5 instruction 

Is met. 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

SIC X Set/Retet HALT 
Release Enable Flag 

1 1 0 1 X 3 X 2 X 1 xo 1 1 Xo - X3 Operation 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

SIC X Set/Retet HALT 
Release Enable Flag 

1 1 0 1 X 3 X 2 X 1 xo 1 1 
Xo°1 The HEF1 Is tat so that the signal from the predivlder re-

leasee the halt mode. 
HEF1 to 4 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

SIC X Set/Retet HALT 
Release Enable Flag 

1 1 0 1 X 3 X 2 X 1 xo 1 1 

Xl=1 The MEF2 is set so that the rising of signal at Input port S 
releases the halt mode. 

HEF1 to 4 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

SIC X Set/Retet HALT 
Release Enable Flag 

1 1 0 1 X 3 X 2 X 1 xo 1 1 

X2=1 Tha HEF3 is set so that the rising of signal at input port M 
releases the halt mode. 

HEF1 to 4 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

SIC X Set/Retet HALT 
Release Enable Flag 

1 1 0 1 X 3 X 2 X 1 xo 1 1 

X3-1 The HEF4 is set so that the 1/10-second pulse releeses the 
halt mode. 

HEF1 to 4 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

NOP No Operation 1 1 1 1 1 1 1 1 1 1 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

RBAK Reset Back-up 
Mode 

1 1 1 1 1 0 0 0 1 1 BCF - 0 The backup mode is released. 

| 
CP

U
 c

on
tr

ol
 in

st
ru

ct
io

ni
 

SBAK Set Back-up 
Mode 

1 1 1 1 1 0 0 1 1 1 BCF - 1 When powered from Li battery, V$S2 is 
applied to the logic unit. When powered 
from Ag. Li battery, EXT-V, the OSC circuit is 
doubled in inverter size. 

1 
In

pu
t/o

ut
pu

t 
in

st
ru

ct
io

ns
 

1 

IPS Input Port-Sto 
AC 

1 0 1 0 1 1 1 1 1 1 AC — [PISI] Tha input data et input port S is loaded to the 
AC. 

1 
In

pu
t/o

ut
pu

t 
in

st
ru

ct
io

ns
 

1 

IPM Input Port-M to 
AC 

1 0 1 0 1 0 0 0 1 1 AC - [P!M>] The input data at input port M Is loaded to the 
AC. 

1 
In

pu
t/o

ut
pu

t 
in

st
ru

ct
io

ns
 

1 

SASX Set Alarm Sound 1 1 1 1 1 0 1 0 
X 7 X 6 X 5 X 4 X 3 X 2 X 1 X 0 

2 2 Waveforms specified by X 7 to Xo are delivered 
at the ALM1. 

1 
In

pu
t/o

ut
pu

t 
in

st
ru

ct
io

ns
 

1 

SASX Set Alarm Sound 1 1 1 1 1 0 1 0 
X 7 X 6 X 5 X 4 X 3 X 2 X 1 X 0 

2 2 

X 7 - X 0 X 7 X6 X5 X4 X3 X2 X l XO 

1 
In

pu
t/o

ut
pu

t 
in

st
ru

ct
io

ns
 

1 

SASX Set Alarm Sound 1 1 1 1 1 0 1 0 
X 7 X 6 X 5 X 4 X 3 X 2 X 1 X 0 

2 2 

Control 
contents 

Alarm tone/ 
melody 
select 
signal 

Octave 
Control 

Musical Seal 
Control 

Alarm OFF at X3 to Xo " 1 

C o n t i n u e d on n e x t page. 
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LC5734, 5 7 3 4 H 
Continued from preceding page. 

c O 
t> 
P Mnemonic 

Instruction code I S 
u Function Description Status flag 

£ c D7 D6 05 04 03 02 Dl Do 
CD L> 

Description 
to be affected 

RAS Reset Alarm Sound 1 1 1 1 1 0 1 0 
1 1 1 1 1 1 1 1 

2 2 -SAS FF The ALM1 outputs are sat to "L" level 

SPDR X Sot/Reset 
PDF-Rsgistor 

1 1 1 1 0 1 X I XO 1 1 PDF - X 

Bit contents 
Xo=0 

XO-1 
X l - 0 
Xl+1 

The pull-down MOS Tr at tha corresponding 
input port is turned ON/OFF. 

Operation 
S-Terminal Pull down Tr OFF 
S-Terminal Pull down Tr ON 
M-Terminal Pull down Tr OFF 
M-Terminal Pull down Tr ON 

PDF 

OUT Write AC & MIDP) 

to LCD Latch 

L(SP) (5P-#OtoC) 

SP-#D 

Move AC to CTL3 

SP-#E 

1 1 1 1 1 1 0 0 1 1 

CTL3MAC) 

P(P0)~AC 

The AC, memory (M(DP)] contents are loaded 
to the LCD letch L(SP) directly addressed by 
the SP. 

Output AC contents to CTL3. 

The AC contents are loaded to the Port PO. 
c 0 
0 
5 
6 r 
3 & 

Write AC to P(P00-03} 

SP-#F P(P1)~AC The AC contents are loaded to tha Port PI, 

c 0 
0 
5 
6 r 
3 & 

Write AC to PIP10-13) 
The AC contents are loaded to tha Port PI, 

c 0 
0 
5 
6 r 
3 & 

IN SP-#D 
Load AC from STS3 

AC*(STS3) Load ST S3 contents into AC. 

| SP-#E AC-[PIP0)] The input data at Port PO Is loaded to the AC. 
I C 

Input Port-PO to AC 

SP-#F 
Input Port-Pi to AC 

AC»[P|P1)] The Input data et Port PI Is loaded to the AC. 

TWRT Read Table data 
from Program ROM 
& Writa Tabe data 
to LCD Latch fSP> 
JSP-#0 to C) 
SP=#b 
Raad Table data 
from Program ROM 
& Write Tabe data 
to CTL3 
SP"#E 
Read Tabla data 
from Program ROM 
& Write Table data 
to P(POO to 03) 

0 0 0 0 0 0 1 0 1 2 The data of ROM, on current page,addressed by the AC, M<DP) 
contents Is loaded to tha LCD latch L<SP) addressed by the SP. 

Output to CTL3 the ROM tabla data at the address in the 
currant page Brae specified by AC and (M(OP)J. 

Output to port PO the ROM tabla data at the address in the 
currant page area specified by AC end (M(DP)l . 

SP-#F 
Read Table Data 
from Program ROM 
& Write Table data 
to P(P10to 13) 

Output to port PI the ROM table data at the address in the 
current page area specified by AC and [MtDPl]. 

TMEL Sat Tabla data 
to Alarm Sound 
data 

0 0 0 0 0 0 1 1 1 2 The data of ROM, on current page,addressed by the AC, M(OP) 
contents Is sat to alarm sound data and weveforms specified by tha 
table data era delivered at ALM1. (Same as SAS Instruction) 

JMPX Jump 0 0 0 0 1 X 1 0 X 9 X 8 

X 7 X 6 X 5 X 4 X 3 X2X1 XO 
2 2 PC10—PCO—XIO-XO The data specified by X10 to XO 1* loaded to 

the PC to cause an unconditional jump. 

BABOX Branch on AC 
bit 0 High 

0 1 0 0 1 X10X9XB 
X 7 X 6 X 5 X 4 X 3 X 2 X 1 XO 

2 2 PCIO-PCO-XIO-XO 
if ACo-11] 

If bit 0 of the AC is "1", a Jump occurs. 
If "0", tha PC is incremented +1. 

BAB1 X Branch on AC 
bit 1 High 

0 1 0 1 1 X10X9X8 
X 7 X 6 X S X4 X3 X2X1 XO 

2 2 PClO-PCO-XlO-XO 
If ACl = [1| 

If bit 1 of the AC is "1", a jump occurs. 
If "0", the PC ii incremented +1. 

BAB2 X Branch on AC 
bit 2 High 

0 1 1 0 1 X10X9X8 
X 7 X 6 X 6 X 4 X3X2X1XO 

2 2 PClO-PCO-XlO-XO 
if A C > [ 1 ) 

If bit 2 of the AC ii " V , a jump occurs. 
If "0", the PC is Incremented +1. 

BAB3 X Branch on AC 
bit 3 High 

0 1 1 1 1 X 1 0 X 9 X B 

X 7 X 6 X 5 X 4 X 3 X 2 X 1 X 0 
2 2 PC10-PC0-X10-X0 

if A C 3 - M I 
If bit 3 of the AC ii "1", a jump occurs. 
If "0", the PC is incremented +1. 

o 
ts 
& 

BANZ X Branch on AC 
not Zero 

0 1 0 1 0 X O X G X 8 

X 7 X 6 X B X 4 X 3 X 2 X 1 XO 
2 2 PCIO-PCO-XIO-XO 

if AC*0 
If the AC Is not "0", a jump occurs. 
If "0", the PC is incremented +1. 

Q. 
E 3 

BAZX Branch on AC 
zero 

0 1 0 0 0 XloXg X8 
X 7 X 6 X B X 4 X 3 X 2 X 1 X 0 

2 2 PCIO-PCO-XIO-XO 
If AC-0 

If tha AC is "0", a jump occurs. 
If not " 0 t h e PC is incremented +1. 

BCNH X Branch on CF 
not High 

0 1 1 0 0 X10X9XB 
X 7 X 6 X 5 X4 X3X2X1XO 

2 2 P C I O - P C O - X I O - X O 
If C F - 0 

If the CF ii "0", a jump occurs. 
If "1", the PC Is Incremented +1. 

BCH X Branch on C F 

High 
0 1 1 1 0X10X0X8 

X 7 X 6 X B X 4 X 3 X 2 X t X 0 
2 2 PClO-PCO-XlO-XO 

if CF-1 
If the CF Is "1", a jump occurs. 
If "0", the PC is incremented 4-1. 

PAGE Page Sat 0 0 0 1 0 0 0 1 1 1 PAGE - |M(OP>] The memory [M(OP>] contents are loaded 
to the PAGE latch, 

C o n t i n u e d on n e x t page. 
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LC5734, 5734H 
C o n t i n u e d f r o m preced ing page. 

c 
0 
u 
1 c 

Mnemonic 
Instruction code 

O7 D6 05 D4 03 D2 01 DO 
I 

CO 

s 
u 
d 

Function Description 
Status flag 

to be affected 

Ju
m

p 
in

st
ru

ct
io

ns
 JMP* Jump to the Address 

modified by PAGE 
AC and M(DP) 

0 0 0 1 0 0 0 0 1 1 PC10 -PC8 - (PAGE) 
P C 7 - P C 4 - ( A C ) 
PC3—PCg«-(M<DP)J 

An unconditional jump occurs to a page 
specified by the PAGE and an address low-
order 8 bits of the PC which are loaded with 
the AC and memory M(DP) oontants. 

1 
t l 
i 1 

a 

JSR X Jump Subroutine 1 0 1 0 0 X V X 9 X 8 

X 7 X 6 X 5 X 4 X3X2X1 xo 
2 2 STACK - PC+2 

PClO-PCO-XtO-XO 
A subroutine is called. 1 

t l 
i 1 

a 
RTS Return from 

Subroutine 
0 0 0 1 0 0 1 1 1 1 PC - (STACK) A return from a subroutine 00curs. 

2 
o 
g 
§ 
S 
k 
g 

MPCL Move PCO — PC3 
toM(DP) 

0 0 0 1 0 1 0 0 1 1 M(DP)-PC3-PC0 Tha contents of the low-order 4 bits of the PC 
era stored in the memory M(DP), 

2 
o 
g 
§ 
S 
k 
g 

MP CM Move PC4 - PC 7 
to M(DP) 

0 0 0 1 0 1 0 1 1 1 M(DP)—PC7—PC4 The contents of the medium-order 4 bits of the 
PC are stored in the memory M(DP). 2 

o 
g 
§ 
S 
k 
g 

MPCH Move P C a - PC10 
to M(DP) 

0 0 0 1 0 1 1 0 1 1 M(DP)—PC10—PCS The contents of the high-order 3 bits of the PC 
are stored in the memory M(DP). 

2 
o 
g 
§ 
S 
k 
g 

CSEC Clear SEC 
Counter 

1 1 1 1 1 0 1 1 1 1 The high-order 6 bits of the predivider are reset 
and the SCFO, SCF1, SCF4 ere reset. 

SCFO 
SCF1 
SCF 4 

• N o p r o d u c t s d e s c r i b e d or c o n t a i n e d here in a re in tended f o r u s e in su rg ica l imp lan ts , l i f e - s u p p o r t s y s t e m s , 
a e r o s p a c e e q u i p m e n t , n u c l e a r p o w e r c o n t r o l s y s t e m s , v e h i c l e s , d i s a s t e r / c r i m e - p r e v e n t i o n e q u i p m e n t a n d 
the like, t h e fa i lure o f w h i c h may d i rec t l y or ind i rect ly c a u s e injury, d e a t h or p rope r t y l oss . 

• A n y o n e p u r c h a s i n g any p r o d u c t s d e s c r i b e d or c o n t a i n e d here in fo r an a b o v e - m e n t i o n e d u s e sha l l : 
© A c c e p t fu l l r espons ib i l i t y a n d i n d e m n i f y a n d d e f e n d S A N Y O E L E C T R I C CO., L T D . , i t s a f f i l i a t e s , 

subs id i a r i es a n d d i s t r i b u t o r s a n d al l the i r o f f i c e r s a n d e m p l o y e e s , jo int ly a n d s e v e r a l l y , a g a i n s t any 
a n d all c l a ims and l i t igat ion a n d al l d a m a g e s , c o s t a n d e x p e n s e s a s s o c i a t e d w i t h s u c h use 1 

(D No t i m p o s e any respons ib i l i t y fo r any fau l t or neg l i gence w h i c h may be c i t e d in any s u c h c l a i m or 
l i t igat ion on S A N Y O E L E C T R I C CO., L T D . , i t s a f f i l i a tes , subs id i a r i es a n d d i s t r i b u t o r s or any o f 
the i r o f f i ce r s a n d e m p l o y e e s joint ly or severa l ly . 

• In fo rmat ion ( inc luding c i rcu i t d i ag rams a n d c i rcu i t p a r a m e t e r s ) here in is fo r e x a m p l e on ly ; it i s n o t g u a r a n t -
eed for v o l u m e product ion . S A N Y O be l i eves in fo rmat ion here in is a c c u r a t e a n d rel iable, bu t no g u a r a n t e e s 
a re m a d e or impl ied regarding i ts u s e or any i n f r i n g e m e n t s o f i n te l l ec tua l p rope r t y r i gh t s or o t h e r r i g h t s o f 
th i rd par t ies . 
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