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No. 2412A L C 6 5 6 8 D , 6 5 6 8 H 

8K-Byte ROM-Contained Single-Chip 4-Bit Microcomputers 
with FLT/LED Drivers, Comparator Input 

T h e L C 6 5 6 8 D / H are single-chip 4-b i t m i c r o c o m p u t e r s t h a t con ta in an 8 K - b y t e R O M , 1 K -b i t R A M , and have 64 pins. 
T h e L C 6 5 6 8 D / H have 57 pins f o r por ts — 2 8 p ins f o r 7 i n p u t / o u t p u t c o m m o n por ts , 21 p ins f o r 6 o u t p u t por ts , and 
8 p ins f o r 2 i n p u t por ts . The L C 6 5 6 8 D / H have speci f ic por ts t ha t are used t o provide the i n te r rup t f u n c t i o n , 4 -b i t / 8 -b i t 
serial i n p u t / o u t p u t f u n c t i o n and burst pulse o u t p u t f unc t i on . Each o f the 28 pins f o r i n p u t / o u t p u t c o m m o n por ts 
con ta ins a dr iver w i t h a w i t hs tand vol tage o f 15V max. and a dr ive cur ren t o f 15mA max . and each o f the 21 pins f o r 
o u t p u t po r t s con ta ins a high-vol tage o u t p u t d r iver o f t he P-channel open dra in type . Since the high-voltage o u t p u t 
d r iver can be used as general-purpose h igh-cur ren t dr iver as we l l as f luorescent tube dr iver , the L C 6 5 6 8 D / H can be also 
w i d e l y used i n app l i ca t ions where no f luo rescen t d isp lay is prov ided. 
T h e L C 6 5 6 8 D / H are t he same as o u r L C 6 5 0 0 series in t he basic arch i tec ture o f the CPU and the ins t ruc t ion set, b u t are 
made more p o w e r f u l in the stack level and also made easier-to-use in the s tandby f unc t i on . 

Features 
• I n s t r u c t i o n set w i t h 8 1 ins t ruc t ions ( C o m m o n t o t he L C 6 5 0 0 series) 
• O n - c h i p 8 1 9 2 - b y t e R O M , 1024-b i t R A M 
• I n s t r u c t i o n cyc le t i m e : 2 .77 /xs (D vers ion, V q d = 4 t o 6 V ) 

0 .92 Ms (H version, V d d = 4 .5 t o 6 V ) 
• Serial i n p u t / o u t p u t in ter face x 1 (4 b i t s /8 b i ts program-selectable) 

I / O po r t s : 5 7 p ins i n all 
8 p ins 
2 8 pins: 15V max . , 1 5 m A max . , L E D dr ivable, pu l l -up resistance o p t i o n available 
21 pins: V Q D - 4 5 V w i t hs tand vol tage, F L T dr ivable, c o m m o n w i t h general-purpose 

o u t p u t , p u l l - d o w n resistance o p t i o n available 
Fo r po r t s C, D, o u t p u t (H o r L) du r i ng reset may be specif ied por tw ise by op t i on . 

I n p u t po r t s 
I n p u t / o u t p u t c o m m o n por ts 
O u t p u t p o r t s 

O u t p u t level d u r i n g reset: 
I n t e r r u p t f u n c t i o n 

T i m e r i n t e r r u p t : 1 l ine 
I N T O t o 3 p i n o r serial I / O i n t e r r u p t : 1 l ine 

Stack level: 8 levels ( C o m m o n w i t h i n t e r rup t ) 
T i m e r : 4 -b i t prescaler +8 -b i t p rog rammab le t i m e r 
Burs t pulse ( 6 4 x cyc le t i m e , d u r y 50%) o u t p u t f u n c t i o n 
Osc i l la to r o p t i o n 
C i r c u i t m o d e : Ceramic resonator mode , RC mode , ex terna l c lock mode (384kHz t o 4 .33MHz) 
Pred iv ider o p t i o n : 1 /1 , 1 / 3 , 1 / 4 
S t a n d b y f u n c t i o n : S t a n d b y f u n c t i o n p rov ided by t h e H A L T ins t ruc t ion . Provides the f u n c t i o n t o absorb the OSC 

stab i l iz ing t i m e in t he ceramic resonator mode. 
4 t o 6 V (D version) 
4 .5 t o 6 V (H version) 
DIP 64 shr ink t y p e , Q I P 6 4 A 
L C 6 5 9 5 (Eva lua t ion ch ip ) + E V A 8 0 0 - T B 6 5 6 8 (Eva luat ion ch ip board) , 
L C 6 5 P G 6 8 (Piggyback) 

4-channel c o m p a r a t o r i n p u t 
4-channel ex te rna l i n te r rup t i n p u t (1 vector ) 

S u p p l y V o l t a g e : 

Package: 
Eva lua t i on L S I : 

SANYO Electric Co.,Ltd. Semiconductor Business Headquarters 
T O K Y O O F F I C E T o k y o B l d g . , 1 - 1 0 , 1 C h o m e , U e n o , T a i t o - k u , T O K Y O , 110 J A P A N 

9 0 7 1 J N / 3 3 0 7 K I . T S N o . 2 4 1 2 - 1 / 3 1 
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Pin Descr ip t ion 

Pin Name Pins I / O Func t ions Op t i ons D u r i n g Reset 

V D D 
v s s 

1 
1 -

Power supp ly 
- -

0 S C 1 1 I n p u t • Pin f o r ex te rna l l y connec t ing R, 
C or a ceramic resonator f o r 
system c lock generat ion. 

• For t h e ex terna l c lock mode , t h e 
OSC2 p i n is open. 

(1) Ex te rna l c lock i n p u t 
(2) 2 -p in RC OSC 
(3) 2 -p in ceramic 

resonator OSC 
(4) Prediv ider o p t i o n 

1: N o pred iv ider 
2 : 1 /3 pred iv ider 
3 : 1 /4 pred iv ider 

-

OSC2 1 O u t p u t 

• Pin f o r ex te rna l l y connec t ing R, 
C or a ceramic resonator f o r 
system c lock generat ion. 

• For t h e ex terna l c lock mode , t h e 
OSC2 p i n is open. 

(1) Ex te rna l c lock i n p u t 
(2) 2 -p in RC OSC 
(3) 2 -p in ceramic 

resonator OSC 
(4) Prediv ider o p t i o n 

1: N o pred iv ider 
2 : 1 /3 pred iv ider 
3 : 1 /4 pred iv ider 

-

P A 0 

PAT 
P A 2 
P A 3 

4 I n p u t • I npu t p o r t A o t o 3 
(Low- th resho ld input ) 
4 -b i t i n p u t ( IP ins t ruc t ion) 
Single-bi t decis ion (BP, BNP 
instruct ions) 

- -

P B o / I N T o 
P B 1 / I N T 1 
PB2/ INT2 
PB3/ INT3 

4 I n p u t • I n p u t po r t Bo t o 3 
4-b i t i n p u t (IP ins t ruc t ion) 
Single-bi t decis ion (BP, BNP 
inst ruct ions) 

• S tandby is con t ro l l ed b y the 
P B 3 . 

• The PB3 p in must be free f r o m 
chat te r ing du r i ng the H A L T 
ins t ruc t ion execu t i on cycle. 

• P B o t o 3 : C o m m o n w i t h 
I N T o t o 3 
Program-selectable 
(1 i n te r rup t vec tor , 4 senses) 

-

• I nd i v i dua l in ter -
r u p t f lag ( I N T O F 
t o I N T 3 F ) : Reset 

• I nd i v idua l in ter -
r u p t enable f lag 
( I N T O E N t o 
I N T 3 E N ) : 
Disable m o d e 

PCo 
PC! 
P C 2 

PC3 

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

• I n p u t / o u t p u t c o m m o n p o r t 
Co t o 3. 
4-b i t i n p u t ( IP ins t ruc t ion ) 
4 -b i t o u t p u t (OP ins t ruc t ion) 
Single-bi t decis ion (BP, BNP 
inst ruct ions) 
Single-bi t set/reset (SPB, RPB 
inst ruct ions) 

• O u t p u t ( " H " o r " L " ) du r i ng 
reset m a y be specif ied b y 
op t i on . 

(1) Open d ra in t y p e 
o u t p u t 

(2) W i t h pu l l -up 
resistance 

(3) O u t p u t du r i ng reset: 
" H " 

(4) O u t p u t du r i ng reset: 

• (1) , (2 ) : 
Spec i f ied b i t by b i t . 

• (3) , (4 ) : 
Spec i f ied in a g r o u p o f 
4 bi ts. 

• " H " o u t p u t 
• " L " o u t p u t 

(Opt ion-se lect -
able) 

P D 0 

PD1 
P D 2 

P D 3 

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

• I n p u t / o u t p u t c o m m o n p o r t D o 
to 3. 
The func t i ons , op t i ons are the 
same as f o r t he PCo t o 3. 

Same as f o r t he PCo t o 3. Same as f o r t he PCo 
t o 3. 

P E 0 

PE1 
PE2 
PE3 

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

• I n p u t / o u t p u t c o m m o n p o r t Eo 
t o 3. 
4-b i t i n p u t ( IP ins t ruc t ion) 
4 -b i t o u t p u t (OP ins t ruc t ion) 
Single-bi t decis ion (BP, BNP 
inst ruct ions) 
Single-bi t set/reset (SPB, RPB 
inst ruct ions) 

• PEO: W i t h burs t pulse (64Tcyc ) 
o u t p u t f u n c t i o n 

(1) Open dra in t y p e 
o u t p u t 

(2) W i t h pu l l -up 
resistance 

(1 ) , (2 ) : Spec i f ied b i t by 
b i t . 

" H " o u t p u t 

C o n t i n u e d o n n e x t page 
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L C 6 5 6 8 D , 6 5 6 8 H 

C o n t i n u e d f r o m p reced ing page. 

P in N a m e Pins I / O F u n c t i o n s O p t i o n s D u r i n g Reset 

P F o / S I 
P F - | / S O 
P F 2 / S C K 

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

• 

• 

I n p u t / o u t p u t p o r t F ( j t o 2 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e P E o t o 3. 
H o w e v e r , n o b u r s t pu lse o u t p u t 
f u n c t i o n is p r o v i d e d . 
P F o t o 2 : A l s o used f o r ser ia l 
i n te r face . Program-se lec tab le . 
S I : Ser ia l i n p u t p o r t 
S O : Ser ia l o u t p u t p o r t 
S C K : Ser ia l c l o c k i n p u t / o u t p u t 

Same as f o r t h e PEQ t o 3. S a m p l e as f o r t h e 
P E o t o 3 . 

Ser ia l p o r t : D isab le 

P G 0 

PGI 
P G 2 
PG3 

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

• I n p u t / o u t p u t c o m m o n p o r t G o 
t o 3 . 

T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e P E q t o 3. 
H o w e v e r , n o b u r s t pu lse o u t p u t 
f u n c t i o n is p r o v i d e d . 

S a m e as f o r t h e P E o t o 3. S a m e as f o r t h e P E o 
t o 3 . 

P H 0 1 I n p u t / 
O u t p u t 

• I n p u t / o u t p u t c o m m o n p o r t HO-
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e PGo t o 3. 
Th is p o r t consis ts o f a s ingle b i t . 

Same as f o r t h e P G o t o 3. Same as f o r t h e PGo 
t o 3 . 

PIO 
P I , 
P I 2 / R E F A 
PI3 / C M P A 

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

• I n p u t / o u t p u t c o m m o n p o r t l o 
t 0 3 . 
(Po r t i n p u t / o u t p u t o p t i o n 
selected m o d e ) 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e P G o t o 3. 

Same as f o r t h e P G o t o 3. Same as f o r t h e PGo 
t o 3 . 

2 I n p u t • C o m p a r a t o r i n p u t o p t i o n 
selected m o d e 
R E F A : C o m p a r a t o r re fe rence 
vo l tage i n p u t 
C M P A : C o m p a r a t o r i n p u t 

P J 0 / R E F B 
P J l / C M P B I 
P J 2 / C M P B 2 

P J 3 / C M P B 3 

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

• I n p u t / o u t p u t c o m m o n p o r t J o 
t o 3 . 

(Po r t i n p u t / o u t p u t o p t i o n 
se lected m o d e ) 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e P G o t o 3. 

S a m e as f o r t h e P G o t o 3. S a m e as f o r t h e P G o 
t o 3 . 

4 I n p u t • C o m p a r a t o r i n p u t o p t i o n 
se lected m o d e 
R E F B : C o m m o n re fe rence 
vo l tage i n p u t f o r C M P 8 1 t o 3 
C M P B 1 t o 3: C o m p a r a t o r 
i n p u t 
• 4 - b i t i n p u t t o g e t h e r w i t h 

C M P A 
( B A N K IP) 

• S ing le -b i t dec i s i on 
( B A N K BP, B N P ) 
(at D P L = 9 ) 

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 preced ing page 

Pin N a m e Pins I / O F u n c t i o n s O p t i o n s D u r i n g Reset 

P K 0 

P K i 
P < 2 
P K 3 

4 O u t p u t • O u t p u t p o r t K o t o 3 (Segment 
d r i ve r o u t p u t ) 

• 4 -b i t o u t p u t {OP i n s t r u c t i o n ) 
• S ing le -b i t dec i s ion (BP, B N P 

ins t ruc t i ons ) 
• S ing le -b i t se t / reset (SPB, RPB 

ins t ruc t i ons ) 

(1 ) O p e n d r a i n t y p e 
o u t p u t 

(2 ) W i t h p u l l - d o w n 
resistance 

• ( 1 ) , ( 2 ) : 
Spec i f i ed b i t b y b i t . 

" L " o u t p u t 

P L 0 

P L , 
P L 2 

P L 3 

4 O u t p u t • O u t p u t p o r t L o t o 3 (Segment 
d r iver o u t p u t ) 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e P K o t o 3. 

Same as f o r t h e P K o t o 3. Same as f o r t he P K o 
t o 3 . 

P M 0 

P M , 
PM2 
P M 3 

4 O u t p u t • O u t p u t p o r t MO t o 3 ( D i g i t 
d r i ve r O u t p u t ) 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t he PKO t o 3. 

Same as f o r t he P K o t o 3 . Same as f o r t he P K o 
t o 3 . 

P N 0 

P N I 
P N 2 

P N 3 

4 O u t p u t • O u t p u t p o r t N o t o 3 ( D i g i t 
d r i ve r o u t p u t ) 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t he P K o t o 3 . 

Same as f o r t he P K o t o 3. Same as f o r t h e P K o 
t o 3 . 

P O 0 

P O i 
P O 2 
P 0 3 

4 O u t p u t • O u t p u t p o r t O o t o 3 ( D i g i t 
d r i ve r o u t p u t ) 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e P K o t o 3. 

Same as f o r t he P K o t o 3. Same as f o r t he P K o 
to 3 . 

PPO 1 O u t p u t • O u t p u t p o r t Po (D ig i t 
d r i ve r o u t p u t ) 
T h e f u n c t i o n s , o p t i o n s are t h e 
same as f o r t h e P K o t o 3. 
Th is p o r t consists o f a single b i t . 

Same as f o r t he P K o t o 3. Same as f o r t he P K o 
t o 3 . 

RES 1 I n p u t • Sys tem reset i n p u t 
• F o r p o w e r - u p reset, " L " level 

is a p p l i e d f o r 4 c l o c k cyc les o r 
m o r e . 

- -

T E S T 1 I n p u t • LSI tes t p i n 
N o r m a l l y c o n n e c t e d t o V s s - -

V p 1 - • Power s u p p l y p i n f o r p u l l - d o w n 
resistance - -

No. 2 4 1 2 - 7 / 3 1 



Predivider Option 

O p t i o n N a m e C i r c u i t C o n d i t i o n s , e tc . 

1. N o p r e d i v i d e r 

o — 
• — 

O
S

C
 c

ir
c
u

it
 

lose 

T
im

in
g

 
g

e
n

e
ra

to
r 

• A p p l i c a b l e t o a l l o f 3 OSC o p t i o n s . 
• T h e O S C f r e q u e n c y , e x t e r n a l c l o c k 

d o n o t e x c e e d 1 4 4 4 k H z . 
( L C 6 5 6 8 D ) 

• T h e O S C f r e q u e n c y , e x t e r n a l c l o c k 
d o n o t e x c e e d 4 3 3 0 k H z . 
( L C 6 5 6 8 H ) 

• Refer t o T a b l e o f OSC, P red i v i de r 
O p t i o n (Tab le 2 ) . 

2. 1 / 3 p r e d i v i d e r 

• — 

O
S

C
 c

ir
c
u
it
 

fos 
fos 

1/3 pre-
divider 

»c 

T
im

in
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g
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e
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r 

• A p p l i c a b l e t o o n l y 2 o p t i o n s o f 
e x t e r n a l c l o c k , c e r a m i c resona to r 
OSC. 

• T h e O S C f r e q u e n c y , e x t e r n a l c l o c k 
d o n o t exceed 4 3 3 0 k H z . 

• Re fe r t o T a b l e o f O S C , P red iv ide r 
O p t i o n (Tab le 2 ) . 

3 . 1 / 4 p r e d i v i d e r 

•— O
S

C
 
c
ir

c
u

it
 

fos 
fo 

c 

1/4 pre-
divider 

sc 

T
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e
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• A p p l i c a b l e t o o n l y 2 o p t i o n s o f 
e x t e r n a l c l o c k , ce ram ic resona to r 
OSC. 

• T h e O S C f r e q u e n c y , e x t e r n a l c l o c k 
d o n o t exceed 4 3 3 0 k H z . 

• R e f e r t o T a b l e o f O S C , P red iv ide r 
O p t i o n (Tab le 2 ) . 

No. 2412-8 /31 



L C 6 5 6 8 D , 6 5 6 8 H 

Oscillator Circuit Option 

O p t i o n N a m e C i r c u i t C o n d i t i o n s , e tc . 

1. E x t e r n a l C l o c k 
0 S C 1 

n • — — 
• I n p u t : S c h m i t t t y p e . 

2. 2 - p i n R C O S C 
0 S C 1 

I > 0 S C 2 
^ U j o ^ 

R e x t ^ 

• I n p u t : S c h m i t t t y p e . 

3 . C e r a m i c 
R e s o n a t o r 
O S C 

C1 0 S C 1 

C e r a m i c £ R S M 
r e s o n a t o r T 0 S C 2 ^ y 

^ p i — a i u u - o ^ 

C 2 

( N o t e ) H igh -speed v e r s i o n : C e r a m i c r e s o n a t o r O S C o p t i o n o r e x t e r n a l c l o c k o p t i o n o n l y 
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Options of Ports C, D Output Level during Reset 

F o r i n p u t / o u t p u t c o m m o n p o r t s C, D , e i t h e r o f t h e f o l l o w i n g t w o o u t p u t levels m a y be se lec ted in a g r o u p o f 4 b i t s 
d u r i n g reset b y o p t i o n . 

Option Name Conditions, etc. 

1. O u t p u t d u r i n g reset : " H " leve l A l l o f 4 b i t s o f p o r t s C, D 

2. O u t p u t d u r i n g reset : "L" level A l l o f 4 b i t s o f p o r t s C, D 

Options of Port Output Configuration 

F o r each i n p u t / o u t p u t c o m m o n p o r t , e i t h e r o f t h e f o l l o w i n g t w o o u t p u t c o n f i g u r a t i o n s m a y be selected b y o p t i o n 
( b i t w i s e ) . 

Option Name Circuit Applicable Ports 

1. O p e n d r a i n t y p e 
o u t p u t • — — I > — 

R 

Por ts C, D , E, F , G , H , 1, J 1. O p e n d r a i n t y p e 
o u t p u t 

• 

Por ts K , L , M , N , 0 , P 

2 . O u t p u t w i t h 
p u l l - u p 
res is tance 

o - ^ t \>— 

T 3 -

Por ts C, D , E, F , G , H , 1, J 
( N o t e ) N o t app l i cab le t o P I 2 / R E F A , 

PI3 / C M P A , P J o / R E F B , PJ1 t o 
3 / C M P I t o 3 p o r t s a t t h e c o m -
p a r a t o r i n p u t f u n c t i o n o p t i o n 
se lected m o d e 

3. O u t p u t w i t h 
p u l l - d o w n 
res is tance 

> R D 

L — V p 

Por ts K , L , M , N , 0 , P 

No. 2412-9/31 
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L C 6 5 6 8 D 

1. A b s o l u t e M a x i m u m R a t i n g s / T a = 25°C / Vss = 0 V 
M a x u m u m S u p p l y V o l t a g e V D D m a x 
O u t p u t V o l t a g e V Q ( 1) 

I n p u t V o l t a g e 

I n p u t / O u t p u t V o l t a g e 

Peak O u t p u t C u r r e n t 

V0(2) 

V | ( 1 ) 

V K 2 ) 
v l ( 3 > 
V I 0 ( 1 > 

V|0(2) 

• 0 P ( 1 ) 

l 0 P ( 2 ) 
' 0 P ( 3 ) 

A l l o w a b l e P o w e r D i s s i p a t i o n Pd m a x T a = —30 t o + 7 0 ° C 

O p e r a t i n g T e m p e r a t u r e 
S t o r a g e T e m p e r a t u r e 
Ave rage O u t p u t C u r r e n t 

T o p r 
T s t g 
I O A ( 1) 

' O A ( 2 ) 

' O A ( 3 ) 

2 l O A ( 1 ) 

S l 0 A { 2 } 

S l O A ( 3 ) 

S l Q A ( 4 > 

Per p i n over t h e p e r i o d o f 
100msec . 

Per p i n over t h e p e r i o d o f 
100msec . 
Per p i n over t h e p e r i o d o f 
100msec . 
T o t a l c u r r e n t o f PCo t o 3, 
P D o t o 3, PEo t o 3 
( N o t e 2 ) 
T o t a l c u r r e n t o f P F o t o 2, 
P G o t o 3, PH0, P l o t o 3, 
PJQ t o 3 ( N o t e 2) 
T o t a l c u r r e n t o f P « o t o 3, 
PLO t o 3, P M o t o 3 

( N o t e 2) 
T o t a l c u r r e n t o f P N o t o 3, 
P O o t o 3, PPQ ( N o t e 2) 

m m t y p m a x u n i t 
V D D - 0 . 3 + 7 . 0 V 
O S C 2 A l l o w a b l e u p t o vo l tage V 

genera ted 
P o r t K , L , V D D - 4 5 V D D + 0 . 3 V 
M , N , O , P 0 
OSC1 ( N o t e 1) - 0 . 3 V D D + 0 - 3 V 
T E S T , R E S 
P o r t A , B - 0 . 3 + 1 5 V 
V p V D D - 4 5 V D D + 0 . 3 V 
P o r t o f O D t y p e -- 0 . 3 + 1 5 V 
( P o r t C , D , E, 
F o t o F 2 , G , 
H 0 , 1 , J) 
Po r t o f P U t y p e -- 0 . 3 V D D + O . 3 V 
(Po r t C, D , E, 
F o t o F2 , G, 
H 0 . U ) 
P o r t C, D , E, - 2 + 1 5 m A 
F o t o F 2 , G , 
H 0 , I , J 
Po r t K , L - 1 0 0 m A 
Por t M , N , O , - 3 0 0 m A 
PO 
D I P 6 4 S 6 0 0 m W 
Q I P 6 4 4 3 0 m W 

- 3 0 + 7 0 °C 
- 5 5 + 1 2 5 °C 

P o r t C, D , E, - 2 + 1 5 m A 
F o t o F2, G , H o . 
I, J 
P o r t K , L - 1 0 

Por t M , N , O , - 3 0 
P0 

- 3 0 

- 3 0 

2 . 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 + 7 0 ° C , V s s = 0 V , V Q D = 4 . 0 t o 6 . 0 V 
unless o t h e r w i s e spec i f i ed 

V D D 
R A M , register h o l d ( N o t e 3 ) 

O p e r a t i n g S u p p l y V o l t a g e 
S t a n d b y S u p p l y V o l t a g e 
" H " - L e v e l I n p u t V o l t a g e 

V S T 
V | H ( 1 ) 

V | | - | ( 2 ) O u t p u t N c h T r O F F 

V | H ( 3 ) O u t p u t N c h T r O F F 

V I H ( 4 ) O u t p u t N c h T r O F F 

V D D 
V D D 
P o r t A 
P o r t o f O D 
t y p e 
(Po r t C t o J) 
Po r t o f P U 
t y p e 
(Po r t C t o J) 
S C K , SI 
o f O D t y p e 

- 5 0 

- 5 0 

m i n 
4 . 0 
1.8 
1.9 

0 . 7 V D D 

0 . 7 V D D 

t y p 

0 m A 

0 m A 

+ 5 0 m A 

+ 5 0 m A 

0 m A 

0 m A 

m a x u n i t 
6 .0 V 
6.0 

+ 1 3 . 5 
+ 1 3 . 5 

0 . 8 V D D 

V 
V 
V 

v D D v 

+ 1 3 . 5 V 

C o n t i n u e d o n n e x t page. 
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OSCl (OSC2) 
j I — 
I OPEN 

E x t e r n a l c lock 

- Voo 

\ / 
/ . _ > \ 

l 'i \ 
— I t . i r teulL lenrH 
— I t . i r — 

Fig. 1 E x t e r n a l C l o c k I n p u t W a v e f o r m 

Fig. 5 Serial Input/Output Timing 
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Table 2 LC6568D 

T a b l e o f O s c i l l a t i o n , P red i v i de r O p t i o n ( A l l se lectab le c o m b i n a t i o n s are s h o w n . D o n o t use any o t h e r c o m b i n a t i o n s 
t h a n s h o w n b e l o w . ) V Q D = 4 t o 6 V 

C i r c u i t C o n f i g u r a t i o n F r e q u e n c y P red i v i de r O p t i o n 
(Cyc le T i m e ) R e m a r k s 

C e r a m i c R e s o n a t o r 
O p t i o n 

4 0 0 k H z 1 / 1 ( 1 0 M S ) Unusab le w i t h 1 / 3 , 1 / 4 p red i v i de r C e r a m i c R e s o n a t o r 
O p t i o n 

8 0 0 k H z 1 /1 (5 MS) Unusab le w i t h 1 / 3 , 1 / 4 p red i v i de r 

C e r a m i c R e s o n a t o r 
O p t i o n 

3 M H z 
1 / 3 (4 us) 
1 / 4 (5 .33 /ns ) Unusab le w i t h 1 /1 p red i v i de r 

C e r a m i c R e s o n a t o r 
O p t i o n 

4 M H z 
1 / 3 ( 3 /us) 
1 / 4 ( 4 MS) 

Unusab le w i t h 1 /1 p red i v i de r 

E x t e r n a l C l o c k O p t i o n 
o r E x t e r n a l C l o c k 
D r i v e b y R C O S C 
O p t i o n 

3 8 4 t o 1 4 4 4 k H z 
1 1 5 2 t o 4 3 3 0 k H z 
1 5 3 6 t o 4 3 3 0 k H z 

1 / 1 (10 .4 t o 2 . 7 7 MS) 
1 / 3 (10 .4 t o 2 . 7 7 MS) 
1 / 4 (10 .4 t o 3 . 7 0 MS) 

E x t e r n a l C l o c k D r i v e 
b y C e r a m i c R e s o n a t o r 
O S C O p t i o n 

T h e e x t e r n a l c l o c k d r i v e is imposs ib le . W h e n using t h e e x t e r n a l c l o c k d r i v e , s p e c i f y 
t h e e x t e r n a l c l o c k o p t i o n o r C R O S C o p t i o n . 

R C O S C O p t i o n Used w i t h 1 / 1 p r e d i v i d e r , r e c o m m e n d e d cons tan t s . 
I f used w i t h o t h e r t h a n r e c o m m e n d e d cons tan t s , t h e p red i v ide r o p t i o n , f r e q u e n c y , 
V D D range m u s t be t h e same as f o r t h e e x t e r n a l c l o c k o p t i o n . 

RC Oscillation Characteristic of the LC6S68D 

Fig . 1 0 s h o w s t h e R C o s c i l l a t i o n cha rac te r i s t i c o f t he L C 6 5 6 8 D . F o r t h e v a r i a t i o n range o f R C O S C f r e q u e n c y o f t h e 
L C 6 5 6 8 D , t h e f o l l o w i n g are g u a r a n t e e d a t t h e e x t e r n a l cons tan t s o n l y s h o w n b e l o w . 

E x t e r n a l c o n s t a n t s C e x t = 2 2 0 p F , R e x t = 6 . 8 k o h m s 

5 5 4 k H z ^ f c R S ^ 1 2 3 5 k H z ( T a = - 3 0 ° C t o + 7 0 ° C , V D D = 4 . 0 t o 6 . 0 V ) 
I f a n y o t h e r c o n s t a n t s t h a n spec i f i ed above are used, t h e range o f R e x t = 4 k o h m s t o 2 0 k o h m s , C e x t = 1 5 0 p F t o 3 9 0 p F 
m u s t be obse rved . (See F ig . 10.) 
( N o t e 8 ) T h e o s c i l l a t i o n f r e q u e n c y a t V D Q = 5 . 0 V , T a = 2 5 ° C m u s t n o t exceed 7 5 0 k H z . 
( N o t e 9 ) T h e o s c i l l a t i o n f r e q u e n c y a t V p p = 4 t o 6 V , T a = —30 t o + 7 0 ° C m u s t be w i t h i n t h e o p e r a t i o n c l o c k 

f r e q u e n c y range ( 3 8 4 k H z t o 1 4 4 4 k H z ) . 

f e n s - R E X T 

R E X T ( k 2 ) 

Fig. 1 0 R C O s c i l l a t i o n F r e q u e n c y D a t a ( T y p . ) 
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C o n t i n u e d f r o m p reced ing page. 

L C 6 5 6 8 H 

' L " - L e v e l I n p u t V o l t a g e 

V ( H ( 4 ) O u t p u t N c h T r O F F 

V | H ( 6 ) O u t p u t N c h T r O F F 

V | H ( 6 ) Fig. 7 

V | H ( 7 ) F i g - 7 

V | H ( 8 ) Fig. 3 V D D : 1.8 t o 6 . 0 V 
V | H ( 9 ) 

V | H ( 1 0 I E x t e r n a l c l o c k m o d e 
V | | . ( 1 ) 
V | L ( 2 ) 

V | L < 3 ) 

V | L ( 4 ) 
V | L ( 5 ) 
V | L ( 6 ) 
V I L ( 7 ) 
f o p 
( T C Y C ) 

Fig. 7 
Fig. 7 V d q : 1 .8 t o 6 . 0 V 
E x t e r n a l c l o c k m o d e 

O p e r a t i n g F r e q u e n c y 
(Cyc le T i m e ) 
C e r a m i c Resona to r O s c i l l a t i o n 
Cons tan ts 
E x t e r n a l C l o c k C o n d i t i o n s 

F r e q u e n c y f E X T 1 /1 p red i v ide r 
" H " - L e v e l / " L " - L e v e l 
C l o c k Pulse W i d t h 
R i se /Fa l l T i m e 

t E X H . t E X T L 

*EXTR- t E X T F 

3 . 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 + 7 0 ° C , V s s = 0 V , V p o = 4 . 5 t o 
unless o t h e r w i s e spec i f i ed 

" H " - L e v e l I n p u t C u r r e n t l | H ( 1 ) O u t p u t N c h T r O F F 
( I n c l u d i n g O F F leakage 
c u r r e n t o f N c h T r ) 
V | N = + 1 3 . 5 V 

l | h | ( 2 ) O u t p u t N c h T r O F F 
( I n c l u d i n g O F F leakage 
c u r r e n t o f N c h T r ) 
V | N = V D D 

l | L { 1 ) O u t p u t N c h T r O F F 
V | N = V S S 

" L " - L e v e l I n p u t C u r r e n t 

11 L ( 2 ) O u t p u t N c h T r O F F 
V ) N = V S S 

l | L ( 3 ) V | N = V s s 
' H " - L e v e l O u t p u t V o l t a g e V Q H ( 1 ) I O H = _ 5 0 M A 

V O H ( 2 ) 
V O H ( 3 ) 

I O H = - 3 m A 
' O H = - 1 S m A 

m i n t y p m a x u n i t 

S C K , S I 0 . 8 V Q D + 1 3 . 5 V 
o f O D t y p e 
S C K , S I 0 . 8 V D D V D D V 
o f P U t y p e 
H i g h V t V D D - 0 . 5 + 1 3 . 5 V 
i n p u t c i r c u i t 
o f P B 3 

L o w V t 0 . 5 V D D + 1 3 . 5 V 
i n p u t c i r c u i t 
o f P B 3 

R E S 0 . 8 V D D V D D V 
PBo t o 2 ' 0 . 8 V D D + 1 3 . 5 V 
I N T 0 t o 3 

O S C 1 0 . 8 V D D V D D V 
P A o t o 3 V s s + 0 . 5 V 
PCto PJ V s s 0 . 3 V D D V 
T E S T 
P B 0 t o 2 V S S 0 . 2 5 V D D V 
S C K , S I ' 
I N T o t o 3 
R E S V s s 0 . 2 5 V D D V 
P B 3 V S S 0 . 9 V 
P B 3 vss 0 . 3 V 
OSC1 v S s 0 . 2 5 V D D V 
OSC1 3 8 4 4 3 3 0 k H z 
O S C 2 ( 1 0 . 4 ) ( 0 . 9 2 ) (MS) 
O S C 1 See F ig . 1, T a b l e 1. 
O S C 2 

O S C 1 (F ig , 4 ) See T a b l e 2 . 
O S C 1 (F ig . 4 ) 9 0 ns 

O S C 1 (F ig . 4) 3 0 ns 

6 . 0 V 
m i n t y p m a x u n i t 

P o r t o f O D t y p e + 5 . 0 f i A 
(Por t C t o J) 
P o r t A , B 

P o r t o f P U t y p e + 1 . 0 HA 
(Po r t C t o J) 
O S C 1 
( E x t e r n a l c l o c k m o d e ) 
P o r t o f O D t y p e - 1 . 0 liA 
(Po r t C t o J ) 
P o r t A , B 
O S C 1 
( E x t e r n a l c l o c k m o d e ) 

Po r t o f P U t y p e - 1 . 3 - 0 . 3 5 m A 
(Por t C t o J) 
R E S - 4 5 - 1 0 H A 
P o r t o f P U V D D — 1 . 2 V 
t y p e 
(Po r t C t o J ) 
Po r t K , L V d d - 1 - 8 V 
P o r t M , N , V D D - 1 - 8 V 
O , P 0 

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 preced ing page. 

L C 6 5 6 8 H 
m i n t y p 

" L " - L e v e l O u t p u t Vo l tage V o L ( 1 ) 

V 0 L ( 2 ) 

V O L { 3 ) 

O u t p u t O F F Leakage 
Cu r ren t 

Hysteresis Vo l tage 

Pu l l -up Resistance 

Pu l l - down Resistance 

C u r r e n t D iss ipat ion 

' O F F ( I ) 

' O F F ( 2 ) 

V H Y S 

R p p 

RPD 

O p e r a t i o n 
' D D O P ( I ) 

' D D O P ( 2 ) 

<DDST 

Ceramic Resonator Osc i l l a t ion 
Osc i l l a t ion F requency f C F O S C 

(No te 4 ) 
Osc i l l a t i on S tab i l i z ing t C F S 
Per iod 

Pin Capaci tance CP 

' O L = 1 0 m A . O t h e r po r t s : Por t C, D , E, F o 
ELOLMAX t o F 2 G , HO, 

I . J ) 
I O L = 2 m A » Each p o r t : Por t C, D , E , F o 
L0L=2MA t o F2 , G , H o , 

I . J ) 
V p = — 3 5 V , Por t o f PD t y p e 
O u t p u t Pch T r O F F (Por t K t o P) 
O u t p u t open 
O u t p u t Pch T r O F F Por t o f O D t y p e 
V 0 U T = V D D (Por t K t o P) 
O u t p u t Pch T r O F F Por t o f O D t y p e - 3 0 
V O U T = V D D - 4 0 V (Por t K t o P) 

RES, I N T 0 t o 3, O . I V Q D 
S C K , SI , O S C 1 
o f S c h m i t t t y p e 
( N o t e 5) 

V Q D : 5 . 0 V Po r t o f P U t y p e 1 4 
(Por t C t o J | 

V D D : 5 . 0 V Por t o f P D t y p e 5 0 
(Por t K t o P) 

m o d e . O u t p u t Nch T r , Pch T r O F F , V | N = V Q D 
4 M H z OSC V D D 8 
(F ig . 8) 
E x t e r n a l C lock m o d e V D D 8 
3 8 4 k H z t o 4 3 3 0 k H z 
S t a n d b y m o d e VDD 0 . 0 5 
O u t p u t N c h , Pch T r O F F 
O u t p u t p in open 
V | N = V D D 

1/1 (Ijus) 4 M H z 

F ig . 2 

f = 1 M H z 
O t h e r t h a n p ins t o be 
tes ted: V | | \ | = V s s 

OSC1 
OSC2 (Fig. 1) 

3 . 9 2 4 . 0 0 

10 

m a x u n i t 
1.5 V 

0 .5 V 

- 3 3 V 

+ 3 0 n A 

/uA 

V 

k ft 

2 0 0 k ft 

15 m A 

1 5 m A 

10 M 

4 . 0 8 M H z 

10 ms 

PF 

4. Serial In te r face Charac te r i s t i cs /Vss = 0 V , T a = - 3 0 ° C t o + 7 0 c C , 
V q d = 4 . 5 V t o 6 . 0 V unless o the rw ise spec i f ied 

Serial C lock 
S C K 
S C K 
S C K 

S C K 

S C K 

S C K 

I n p u t C lock Cyc le T i m e t C K C Y ( 1 ) Fig. 5 
O u t p u t C lock Cycle T i m e t C K C Y ( 2 ) Fig. 5 
I n p u t C lock t C K L ( 1 ) Fig. 5 
" L " - L e v e l Pulse W i d t h 
O u t p u t C lock t C K L ( 2 ) Fig. 5 
" L " - L e v e l Pulse W i d t h 

I n p u t C lock t C K H ( 1 ) Fig. 5 
" H " - L e v e l Pulse W i d t h 

t C K H ( 1 ) 

O u t p u t C lock t C K H ( 2 ) Fig. 5 
" H " - L e v e t Pulse W i d t h 

m m t y p 

3 . 0 

m a x u n i t 

6 4 x T c Y C 
1.0 

3 2 x T c Y C 

Us 
Us 
IJS 

/us 

1 . 0 f i s 

3 2 x T c Y C ^ , 

C o n t i n u e d o n n e x t page. 
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Notes for Program Evaluation 

• W h e n e v a l u a t i n g t h e L C 6 5 6 8 D / H w i t h t h e e v a l u a t i o n c h i p ( L C 6 5 9 5 , L C 6 5 P G 6 8 ) , t h e f o l l o w i n g m u s t be observed 

c 
• i . o 

I tem 
Function 

s s I tem 
Mass-production chip Evaluation chip 

O S C 
d i v i d e r 

3 s e l e c t i o n s ( 1 / 1 , 1 / 3 , 1 / 4 ) b y 
o p t i o n 
( N o t e ) For H v e r s i o n , 1 / 1 d i v i d e r 

o n l y is a v a i l a b l e . 

3 s e l e c t i o n s ( 1 / 1 , 1 / 3 , 1 / 4 ) a v a i l a b l e by 2 p i n s of D I V 
p in , 3 0 R 4 p in . 
D IV p i n , 3 0 R 4 p i n m u s t b e s e t a c c o r d i n g t o o p t i o n 
s p e c i f i e d f o r m a s s - p r o d u c t i o n c h i p . 

P o r t s C, D 
o u t p u t 
l e v e l a t 
r e s e t 
m o d e 

P o r t s C, D c a n b e b r o u g h t t o " H " 
o r " L " i n a g r o u p of 4 b i t s . 

Po r t C a n d P o r t D c a n b e b r o u g h t t o " H " a n d "L" by 
C H L p i n a n d D H L p i n r e s p e c t i v e l y . 
C H L p i n a n d D H L p i n m u s t be s e t a c c o r d i n g t o o p t i o n 
s p e c i f i e d f o r m a s s - p r o d u c t i o n c h i p . 

P o r t 
o u t p u t 
c o n f i g u r a -
t i o n 
P U / O D 

P U o r O D c a n b e s e l e c t e d b i t w i s e . O n l y N c h O D w i t h o u t PU. 
[ E v a l u a t i o n c h i p - a p p l i e d e v a l u a t i o n ] 
E x t e r n a l r e s i s t o r (1 O k o h m s ) o n e v a l u a t i o n b o a r d m u s t 
b e c o n n e c t e d t o n e c e s s a r y po r t . 
[ S i m u l a t i o n c h i p - a p p l i e d e v a l u a t i o n ] 
R e s i s t o r m u s t be c o n n e c t e d t o n e c e s s a r y p o r t o n 
a p p l i c a t i o n b o a r d . 

N
ot

es
 fo

r 
op

tio
n P U 

r e s i s t o r 
c o n f i g u r a -
t i o n 

P U r e s i s t o r b r o u g h t t o H i - Z a t " L " 
o u t p u t m o d e ( P c h Tr is t u r n e d 
OFF) . 

P U r e s i s t o r , b e i n g e x t e r n a l r e s i s t o r , w h o s e i m p e d a n c e 
r e m a i n s u n c h a n g e d a t " L " o u t p u t m o d e . 
For m a s s - p r o d u c t i o n ch i p , l e a k a g e c u r r e n t o n l y f l o w s 
i n P c h Tr a t " L " o u t p u t m o d e ; f o r e v a l u a t i o n c h i p , 
c u r r e n t c o n t i n u e s f l o w i n g i n PU r e s i s t o r at " L " o u t p u t 
m o d e . 

P o r t 
o u t p u t 
c o n f i g u r a 
t i o n 
P D / O D 

P D o r O D c a n b e s e l e c t e d b i t w i s e . O n l y P c h O D w i t h o u t PD. 
[ E v a l u a t i o n c h i p - a p p l i e d e v a l u a t i o n ] 
E x t e r n a l r e s i s t o r ( 1 0 0 k o h m s ) o n e v a l u a t i o n b o a r d m u s t 
be c o n n e c t e d t o n e c e s s a r y po r t . 

[ S i m u l a t i o n c h i p - a p p l i e d e v a l u a t i o n ] 
R e s i s t o r m u s t be c o n n e c t e d t o n e c e s s a r y p o r t o n 
a p p l i c a t i o n b o a r d . I n t h i s c a s e , l o a d p o w e r s o u r c e m u s t 
be a l s o s u p p l i e d o n a p p l i c a t i o n b o a r d . 

P o r t 
f u n c t i o n , 
p o r t i n p u t / 
o u t p u t o r 
c o m p a r a -
t o r i n p u t 

If t h e i n p u t i n s t r u c t i o n 
(IP, BP) is e x e c u t e d w i t h p o r t 
i n p u t / o u t p u t o r c o m p a r a t o r 
i n p u t f u n c t i o n n o t o p t i o n - s e l e c t e d , 
" 0 " is i n p u t f r o m t h e p o r t b i t s 
n o t s p e c i f i e d as p o r t i n p u t / o u t p u t 
o r c o m p a r a t o r i n p u t . 

T h e i n p u t p i n s w i t h o p t i o n s n o t s e l e c t e d a r e i n f l o a t i n g 
s t a t e . T h a t is, t h e d a t a i n p u t f r o m s u c h p i n s a r e 
i n d e t e r m i n a t e . If t h e i n p u t i n s t r u c t i o n (IP, BP, B N P ) 
f o r t h e s e i n p u t p i n s , u n p r e d i c t a b l e d a t a is i n p u t f r o m 
t h e m , D o n o t u s e a n y i n p u t i n s t r u c t i o n f o r s u c h i n p u t 
p i ns . 

u 
(/} 
O 
L_ 

O S C 
c o n s t a n t s 
- 1 

[ 2 - p i n RC O S C ] 
C a t a l o g - g u a r a n t e e d c o n s t a n t s 
i n c a t a l o g . 

[ 2 - p i n RC O S C ] 
D i f f e r e n t f r o m m a s s - p r o d u c t i o n c h i p i n c i r c u i t d e s i g n 
a n d c h a r a c t e r i s t i c , 
F r e q u e n c y m u s t be a d j u s t e d t o O S C f r e q u e n c y of 
m a s s - p r o d u c t i o n c h i p by a d j u s t i n g v a r i a b l e r e s i s t o r . 

U) 
0) 
o 
z 

[ 2 - p i n c e r a m i c r e s o n a t o r O S C ] 
C a t a l o g - g u a r a n t e e d c o n s t a n t s 
p r o v i d e O S C a t f r e q u e n c y 
s p e c i f i e d i n c a t a l o g . 

[ 2 - p i n c e r a m i c r e s o n a t o r O S C ] 
D i f f e r e n t f r o m m a s s - p r o d u c t i o n c h i p i n c i r c u i t d e s i g n 
a n d c h a r a c t e r i s t i c . 
W i r i n g c a p a c i t a n c e m a y p r o v i d e u n s t a b l e O S C . 
E x t e r n a l c o n s t a n t s m u s t b e f i n e - a d j u s t e d a c c o r d i n g t o 
s e r v i c e c o n d i t i o n s . 

C o n t i n u e d o n n e x t p a g e , 
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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 p a g e . 

c 
,± o 

I tem 
Function 

is 8 OIP 
I tem 

Mass-production chip Evaluation chip 

N
ot

es
 

for
 

OS
C 

O S C 
c o n s t a n t s 
- 2 

[ 2 - p i n c e r a m i c r e s o n a t o r O S C ] 
F e e d b a c k r e s i s t o r is c o n t a i n e d . 

[ 2 - p i n c e r a m i c r e s o n a t o r O S C ] 
N o f e e d b a c k r e s i s t o r is c o n t a i n e d . 
F e e d b a c k r e s i s t o r of 1 M o h m m u s t b e c o n n e c t e d 
e x t e r n a l l y . 

O S C 
f r e q u e n c y 

O S C f r e q u e n c y c h a r a c t e r i s t i c as 
i n d i c a t e d in c a t a l o g . 

D i f f e r e n t f r o m m a s s - p r o d u c t i o n c h i p i n c i r c u i t d e s i g n , 
a n d c h a r a c t e r i s t i c . 
ES, C S m u s t be u s e d t o e v a l u a t e c h a r a c t e r i s t i c i n 
de ta i l . 

ro u 
§ <3 — £ 0) 0> 
k . 'L -
o 0) 

S I 

O p e r a t i n g 
c u r r e n t , 
s t a n d b y 
c u r r e n t 

C u r r e n t c h a r a c t e r i s t i c as i n d i c a t e d 
i n c a t a l o g . 

D i f f e r e n t f r o m m a s s - p r o d u c t i o n c h i p i n c i r u c i t d e s i g n , 
c h a r a c t e r i s t i c . 
T h e s t a n d b y c u r r e n t c a n n o t b e e v a l u a t e d in d e t a i l . 
H o w e v e r , t h e s t a n d b y c u r r e n t c a n b e c o n f i r m e d 
r o u g h l y i n t h e m a n n e r d i s c u s s e d l a t e r . B e s u r e t o 
c o n f i r m t h e s t a n d b y c u r r e n t . 
ES, C S m u s t b e u s e d t o e v a l u a t e c h a r a c t e r i s t i c i n d e t a i l . 

o O p e r a t i n g 
v o l t a g e 

S u p p l y v o l t a g e r a n g e as i n d i c a t e d 
i n c a t a l o g . 

E v a l u a t i o n c h i p m u s t b e a l s o u s e d a t V q d = 5 V ± 5 % at 
w h i c h E P R O M , o t h e r LS I a r e u s e d . 
T h e r e f o r e , V p p = 5 V ± 5 % o n l y c a n b e u s e d f o r e v a l u a -
t i o n of m a s s - p r o d u c t i o n m i c r o c o m p u t e r s . 

O p e r a t i n g 
t e m p e r -
a t u r e 

T e m p e r a t u r e r a n g e as i n d i c a t e d in 
c a t a l o g . 

E v a l u a t i o n c h i p a n d s i m u l a t i o n c h i p m u s t b e u s e d a t 
1 0 ° C t o 4 0 ° C f o r e v a l u a t i o n . 

O 

o 
t o 

P o r t A I n p u t - o n l y po r t P o r t A is a n i n p u t / o u t p u t c o m m o n p o r t . D o n o t u s e t h e 
o u t p u t i n s t r u c t i o n s (OP, S P B , RPB). 
W h e n p e r f o r m i n g e v a l u a t i o n , d o n o t f a i l t o t u r n O F F 
t h e p u l l - u p r e s i s t a n c e o p t i o n s w i t c h f o r p o r t A o n t h e 
e v a l u a t i o n c h i p b o a r d . 

a . 

° S \ .0 
L. ra 

£ 5 
</> Q) 

P o r t F 3 T h e P F 3 is n o t a v a i l a b l e . 
E v e n w h e n t h e o u t p u t i n s t r u c t i o n 
(OP, S P B , RPB) is e x e c u t e d , n o 
o p e r a t i o n is p e r f o r m e d . 

T h e P F 3 ex i s t s . H o w e v e r , d o n o t u s e t h e o u t p u t 
i n s t r u c t i o n ( O P , S P B , R P B ) f o r t h i s p i n . W h e n t h e 
o u t p u t i n s t r u c t i o n is e x e c u t e d a n d " 0 " is o u t p u t t o t h e 
p i n , t h e i n t e r r u p t c i r c u i t is a f f e c t e d . 

° o 
Z u W h e n t h e IP i n s t r u c t i o n is e x e c u t -

e d " 0 " is a l w a y s i n p u t t o A C f r o m 
p i n PF3. 

W h e n t h e IP i n s t r u c t i o n is e x e c u t e d , " 1 " is a l w a y s 
i n p u t t o A C f r o m p i n PF3 . H o w e v e r , " 0 " is i n p u t if " 0 " 
h a s b e e n o u t p u t t o p i n PF3 by t h e O P i n s t r u c t i o n . 

T h e E V A 8 0 0 - T B 6 5 6 8 b o a r d and L C 6 5 P G 6 8 i n c o r p o r a t e s a n L C 6 5 6 8 e v a l u a t i o n IC a n d a g a t e a r ray . 
A c t u a l p e r f o r m a n c e m a y d i f fer f r o m e v a l u a t i o n p e r f o r m a n c e b e c a u s e o f the g a t e a r r a y w h i c h is u s e d to e m u l a t e 
i n t e r r u p t s a n d c o n t r o l b id i rec t iona l por t , PH». 

1. Operation 
T h e g a t e a r r a y c a n g o ou t of sync w i t h t h e L C 6 5 8 6 D / H d u e to s l ight va r ia t ions in t h e r e s e t r i se t i m e . If th is occu rs , t h e 
L C 6 5 6 8 e v a l u a t i o n IC wil l no t a c c e p t i n t e r r u p t s o r P H , por t ins t ruc t ions fo r seve ra l m s a f t e r p r o g r a m s ta r tup . 
W h e n r u n n i n g p r o g r a m s , a l w a y s e n s u r e t h a t i n te r rup ts or PH0 por t ins t ruc t ions are p r o c e s s e d co r rec t l y . 

2. Characteristics 
W h e n o u t p u t d r i ve r op t i ons h a v e b e e n s e l e c t e d , po r t s PBOb1 a n d PH0 have a b r e a k d o w n v o l t a g e o f 1 5 V in t h e c a s e 
o f v o l u m e f a b r i c a t i o n dev i ces . In t h e L C 6 5 6 8 eva lua t i on IC, h o w e v e r , t h e s e po r t s h a v e a w i t h s t a n d i n g v o l t a g e e q u a l 
to V D D - T a k e c a r e t ha t t es t c i rcui t d e s i g n s d o no t e x c e e d th i s l imit. 

No. 2 4 1 2 - 2 7 / 3 1 



,LC6568D, 6568HI 

< C o n f i r m a t i o n methods f o r t he s tandby f u n c t i o n > 

T h e s tandby cur ren t at the s tandby mode o f the s imu la t ion ch ip can be evaluated n o t exac t l y b u t a p p r o x i m a t e l y . 
Then , d o t h e f o l l o w i n g steps. 
(a) C o n f i r m a t i o n o f t he s tandby state 

Be sure t o c o n f i r m whether or n o t t he LSI enters the s tandby mode w h e n the s tandby c o n d i t i o n s are sat isf ied. 
(i) When the OSC1 and OSC2 osc i l la t ion o p t i o n is selected, c o n f i r m on an osci l loscope t h a t t h e osc i l l a t i on stops 

in the s tandby mode. 
( i i ) C o n f i r m a t i o n b y the cur ren t d iss ipat ion 

Remove the EPROM w h e n c o n f i r m i n g whether o r n o t the LSI enters the s tandby mode . T h e I q d ° f the LSI 
can de te rm ine whe the r o r n o t t he LSI is n o w in the s tandby mode. 
When t h e LSI is in the opera t ing mode , more than some 100/xA cu r ren t is t ransmi t ted . When in the s tandby 
mode , the cu r ren t o f the I D D is 150 / iA o r less if the D l V , 3 0 R 4 , C H L , D H L are al l set t o " H " (exc lud ing the 
load cur rent ) . I f the D I V , 3 0 R 4 , C H L , D H L , , etc. are all set t o " L " , the cu r ren t o f t h e I q d is app rox i -
mate ly 20uA. 

(b) C o n f i r m a t i o n by the load cur ren t 
Y o u r p rogram must be designed so tha t the cur ren t is n o t t r ansm i t t ed t o the i n p u t / o u t p u t po r t s p r io r t o the 
execu t ion o f the H A L T ins t ruc t ion . Th is can reduce the useless d iss ipat ion o f the load cu r ren t at t h e s tandby m o d e 
and be c o n f i r m e d o n an osci l loscope. 
(i) Design y o u r p rogram so t h a t the cu r ren t is no t t r ansm i t t ed t o t h e o u t p u t po r t s p r io r t o the execu t i on o f t h e 

H A L T ins t ruc t ion . 
( i i ) Design y o u r program and peripherals so tha t t he i npu t por ts and i n p u t / o u t p u t po r t s are n o t b rough t t o the 

f l o a t i n g state at t h e s tandby mode. 
I f b r o u g h t t o t h e f l oa t ing state, cu r ren t f l ows in the m i c r o c o m p u t e r i n p u t c i r cu i t sec t ion , causing m o r e cu r ren t 
d iss ipat ion. There fore , the backup enable t ime is shor tened ex t reme ly in app l ica t ions where t h e capac i tor 
backup is used. (For the evaluat ion ch ip , there is appreciable cu r ren t because the o p t i o n c i r cu i t sect ion t o 
select t he por t i n p u t / o u t p u t o r compara to r i npu t is pa r t l y in t h e f l oa t i ng state,) 

Ceramic resonator osc i l la t ion constants w h e n the E V A 8 0 0 - T B 6 5 6 8 is used 
When develop ing y o u r program using the eva-chip board E V A 8 0 0 - T B 6 5 6 8 , adjust the capac i tor value accord ing t o the 
st ray capacitance o f the c i rcu i t because the ceramic resonator osc i l la t ion constants depend o n the c o n d i t i o n s f o r 
eva lua t ion and t h e cable length, etc. 
Note) When the eva luat ion ch ip is used in t he 2-p in ceramic resonator osc i l la t ion mode , n o feedback resistor is 

con ta ined un l i ke t he mass-product ion ch ip . 
Connec t a feedback resistor o f 1 M o h m externa l ly as shown be low. 
Since constants R, C are also d i f f e r f r o m those f o r t he mass-product ion ch ip , adjust the capac i tor value accord-
ing t o the stray capacitance o f t he c i rcu i t . 

( i ) < 11 > 

2-p in Ceramic Resonator Osc i l l a t ion C i rcu i t f o r 
Eva luat ion Ch ip and Mass-product ion Ch ip 
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1 
M n e m o n i c 

I ns t r uc t i on code 
F u n c t i o n 

Sta tus f lag 
Remarks 5 & 

I t 
M n e m o n i c 

0 ; D 6 D 5 Da D 3 D ? D I DO 
s . 
m £ 

0 
F u n c t i o n D e s c r i p t i o n 

a f fec ted 
Remarks 

c 
.9 
C 
E 
I 
c 

L D Z d a i a L o a d D P u w u h Zero and 
D P i wvilh i m m e d i a l e 
Uai a r e s o e c i i v e i y 

1 0 0 0 I 3 I 2 1 1 10 1 D P h — 0 
DP 1 — 13 12 1 1 I o 

T h e D P H and D P L a i e loaded w i t h 0 a n d 
t he i m m e d i a t e da ta I 3 I 2 I i r r e s p e c t i v e l y . 

c 
.9 
C 
E 
I 
c L HI d a t a L o a d DPh w i t h 

i m m e d i a t e d a t a 
0 1 0 0 13 12 11 l o 1 DPH — 1 3 1 2 1 1 1 0 T h e D P ^ j i i l oaded w i t h t he i m m e d i a t e 

d a t a l j l j l , ^ . 

I I N D I n c l e m e n t DPL 1 1 1 0 1 1 1 0 1 D P i - ( O P l l + 1 T h e DP|_ c o n t e n t s are i nc remen ted +1. Z F 

i D E D D e c r e m e n t D P i 1 1 l 0 1 1 1 1 1 DPL — 1 O P i l - 1 T h e c o n t e n t s ere dec remen ted —1. Z F 
V T A L T i a n s l e f AC i o D P i t i l t 0 1 1 1 1 D P i — 1 A C l T h e A C con ten t s are t r ans fe r red t o t he DP|_ 

i T L A Tr a n s l e r D P i 10 AC 1 1 1 0 1 0 0 1 1 AC — ( D P i l T h e 0 P L con ten t s ere t rans fe r red t o t he AC ZF 
s 
O X A H E x c h a n g e AC wMh DPi+ o o i o 0 0 1 1 1 1 A C l 5 1 O P h ) T h a A C c o n t e n t ) and t he D f u c o n t e n t s i r e 

exchanged. 

X A l E x c h a n g e A C w r l h 11 ID T h e A C c o n t e n t s and t l i e con ten t s o f 
w o r k i n g register A t are exchanged. 
A t is assigned o n e o f AQ. A 1 t A 3 

aoco rd ing t o t ^ t g . 

0 

3 a. 
'e 
•0 
E 

X A O 
X A l 
X A 2 
X A 3 

w o r V r n g l e g i s t er A t 1 1 1 0 
1 1 1 0 
1 I t 0 
1 1 T 0 

0 o ; o 0 
0 1 ! 0 0 
1 0 : 0 0 
1 1 : 0 0 

1 
1 
1 
1 

1 A C l S I A O l 
1 A C l 5 ( A 1 ] 
1 A C l 5 1 A 2 | 
( A C l 5 1 A 3 ] 

T h e A C c o n t e n t s and t l i e con ten t s o f 
w o r k i n g register A t are exchanged. 
A t is assigned o n e o f AQ. A 1 t A 3 

aoco rd ing t o t ^ t g . 

i 
p . g 

= t ! 

X H a 
X HO 
X H 1 

EXCHANGE OPH w i t h 
w o r k i n g r e g i s i e i Ha 1 1 1 1 

1 1 1 1 

a 
1 , ' o ' i o 0 
1 : 1 i o 0 

1 
1 

( D P H I 5 1 HO] 
( DPHI 5 1 H I ] 

T h e D P h c o n t e n t s and the c o n t e n t s o f 
w o r k i n g register Ha are exchanged. 
H a is assigned e i t h e r o f H o o r H I 
aQCOrding t o a. 

•H 2 o K 
S E 

X L a 
X L O 
XL 1 

E x c h a n g e D P i w i t h 
w o r k i n g r e g i s t e r La 1 1 1 1 

1 1 1 1 

a 
0 : '6" j 0 0 
O N J O 0 

1 

1 
( D P L I 5 ( 1 . 0 1 
< D P L ) 5 ( L 1 ] 

T h e DP|_ con ten t s and t he con ten t s o f 
w o r k i n g register La are exchanged. 
L a is assigned e i t he r o f LO o r L I accord ing 
t o a. 

e 
o 
6 

S F B 1 l a g S e i H a g b i t 0 1 0 1 B3 0 2 B1 Bo 1 F n — 1 T h e f lag speci f ied w i t h B J B J B , BQ is set. 

2 
I 
c £ 
5 
6 
C 

I 
£ 
u. 

R F B M a g R e s e t 1 l a g b i t 0 0 0 1 B j B2 B i Bo 1 F n — 0 T h e f lag spec i f ied w i t h B 3 B 2 B 1 B Q is reset. ZF Tha tlaga art divd-
ad into 4 group) ol 
Fg W Fj. 10 

" F 1 S 
Tha ZF i i Mt/r<M( 
according (0 tha a 
bin IncMlng a 
«ngu bit ipaclliad 
with tha iwntadiata 
data B]B]8|8g 

j M P addr J u m p i n t h e c u r r e n t 
b a n k 

0 1 1 0 
P j P e P s P - t 

1 P10P9 Pa 
P 3 P 2 P 1 Po 

2 2 P C — P C n i o r P C M l 
P 1 0 P 9 P 8 P ; F>e P5 
P4 P3 P2 P 1 P o 

A jump to the address specified with 
the PCi 2 PC! 1 (or PCj 1 ] and 
immed ia te data P l o p 9 p 8 p 7 p 6 p 5 
P 4 P 3 P 2 P 1 P 0 M c u f S -

If tha BANK and 
S8 inairuciioni «'* 
anacuiatf cooaacuti-
valv. Iha bank ia 
changafl. 

E 
.e 
8 
E « 
c 
i 

J P E A J u m p >n t h e c u r r e n i 
page m o d i l l e d b y E 
a n d A C 

1 1 1 1 1 0 1 0 1 1 P C J - 0 — I E . A C l A J u m p t o t ha address spec i f ied w i t h 
t he c o n t e n t s o f t he PC whose l ow -o rde r 
8 b i t s are rep laced b y t he E and A C 
c o n t e n t s occurs . 

E 
.e 
8 
E « 
c 
i 

C Z P addr C a l l s u b r o u t i n e i n l he 
z e i o page 

1 0 1 1 P3 P2 P i PO 1 1 S T A C K — { P C I - f 1 
PC n - 6 . PC 1 - 0 — 0 
P C 5 - Z — P 3 P j P i P o 

A s u b r o u t i n e in page 0 o f b a n k 0 is ca l led . 

1 
| 

a 

C A L addr C a l l s u b i o u i m e i n t h e 
zero b a n k 

1 0 1 0 
P? P6 Ps Pa 

1 P i o P 9 P e 
P3 P2 P1 Po 

2 2 S T A C K — | P C I + 2 
P C l f - o — O P 1 0 P 9 P B P ; 

P 6 P 5 P 4 P 3 P 2 P 1 P o 

A s u b r o u t i n e in b a n k 0 i i ca l led. 

3 RT R e t u r n I r o m s u b r o u t i n e 0 1 1 0 0 0 1 0 1 1 PC — ( S T A C K ) A r e t u r n f r o m a s u b r o u t i n e occurs . 

R T l R e t u r n I r o m in te r rup t 
r o u t i n e 

0 0 1 0 O O I O 1 1 PC — ( S T A C K ) 
CF ZF — C S F . Z S F 

A r e t u r n f r o m an i n t e r r u p t service r o u t i n e 
occurs . 

ZF CF 

B A N K C h a n g e bank 1 1 1 1 1 1 0 1 1 1 P C n - ( P C t i ) T h e b a n k is c h a n g e d . { E f f e c t i v e o n l y 
w h e n i m m e d i a t e l y f o l l o w e d b y t he J M P 
i n s t r u c t i o n ) T h e p s e u d o I / O p o r t is 
s p e c i f i e d . ( E f f e c t i v e w h e n i m m e d i a t e l y 
f o l l o w e d b y t h e IP, O P , S P B , R P B , 
B P , B N P i n s t r u c t i o n ) 

SB Set bank 0 1 1 0 0 1 l i Id 1 1 P C u PC: 1 - h . 10 T h e b a n k is c h a n g e d . 
E f f e c t i v e o n l y w h e n u s e d i m m e d i a t e l y 
b e f o r e t h e J M P i n s t r u c t i o n . 

B A i a d d i B r a n c h o n AC b i l 0 1 1 1 
p ? P e P s P4 

0 0 t i t 0 
P 3 P 2 P i PO 

2 2 P C ) ~ o — P ; P s P s P a 
P J P 2 P 1 P o 

. I A C l = 1 

If a single b i t of tha A C specified with 
the immediate data t j tg is a branch 
to the address specified with the immed ia t i 
data P ^ P g P g P ^ P ^ P ^ i P 0 within the a m a 
page occurs. 

Mnamonlc ii BAO 
to 8A3 aceoidire 
to tha aakiaol 1. 

.9 
c 

B N A t addr B r a n c h o n no A C b i t 0 0 1 1 
P? P 6 P 5 Pa 

0 0 t 1 t 0 
Pa P2 P i Po 

2 2 P C ; - 0 - P ; P e P s P a 
P 3 P 2 P i P o 

i t A C t = 0 

I f a s ingle b i t o f t h a A C speci f ied w i t h 
t h a i m m e d i a t e da ta t j t n is 0 , a b r a n c h t o 
t h e address spec i f ied w i t h t h e i m m e d i a t e 
da ta P7P6P5P4P3P2P1P0 w i t h i n t h e same 
page occurs . 

Mnammiic h B NAO 
10 BNA3 aocordioe 
to Ilia vakia ol 1. 

E « 
c 

i 
E CD 

B M l a d d i B r a n c h o n M b n 0 1 1 1 
p . ' p f i p i p a 

0 1 t 1 t 0 
P3 P2 P i PO 

2 2 PC J ~ O — P ; P 6 P s P a 
Pa P2 P i P o 

i f ( M I D P . 1 i 1 o l ) = ' 

If a single b i t of t h e M ( D P ) spec i f ied w i t h 
t he I m m e d i a t e da ta t f t g is 1, a b r a n c h t o 
t he address spec i f ied w i t h t h e i m m e d i a t e 
da ta w i t h i n t h e same 
peg* occurs . 

MnamOniC ia BMO to 
BU3 aocoidlng to 
tha va^iaol t. 

E « 
c 

i 
E CD 

BNMt add B r a n c h o n no M b i t 0 0 1 1 
P > P « P s P 4 

0 1 t , t o 
P j P? P i Po 

2 2 P C ? ^ 0 — P i Pe PS P I 
P J P 2 P I PO 

| | ( M I D P . t i t o ' 1 = 0 

I f a single b i t o f t h a M I D P I spec i f ied w i t h 
t h a i m m e d i a t e d a t a Is 0 , « b r a n c h t o 
t ha address spec i f ied w i t h t he i m m e d lata 
d a t a P ^ P g P g P ^ P j P j P ^ P Q w i t h i n t h e same 
page occurs . 

Mnamonic *» SNMO 
to SNMS according 
to thaaakia ol t 

B P i addr B r a n c h o n P o r t bit 0 1 1 1 
P ? P6 P 5 P 4 

1 0 t 1 I 0 
Po P 2 P I P O 

2 2 P C 7 - 0 — P T P « P B P A 

P3 P2 P I P O 

• t ( P I D P L t i t 0 ) 1 = 1 

If a single bit of port P(DPLI specified 
with the Immediete data t a t g is 1, a 
branch to the address specified with the 
Immediate data PjPgPgP^PjPjP, PQ 
with In the same page occurs. 

Mnamonic ia BFOlO 
i n according to tha 
valga ol t. 
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,LC6568D, 6568HI 

c o 
E 

I I 
M n e m o n i c 

I n s t r u c t i o n c o d e S 5 . 
m 

S 
£ 

u 
F u n c t i o n D e s c r i p t i o n S t a t u s f l ag 

a f f e c i e d 
R e m a r k s 

c o 
E 

I I 
M n e m o n i c 

D 7 D 6 0<, Da D 3 D j D i D o 

S 5 . 
m 

S 
£ 

u 
F u n c t i o n D e s c r i p t i o n S t a t u s f l ag 

a f f e c i e d 
R e m a r k s 

B N P t a d d r B r a n c h o n n o P o r t b i ! 0 0 1 1 
P7 Pft Pt> Pa 

1 0 t 1 t 0 
P 3 P 2 P i P o 

2 2 P C 7 - 0 ~ P 7 P 6 P 5 P a 
P J P j P 1 P o 

i f ( P I O P L . t i t o l ] = 0 

If a t i n g l e b i t o f p o n P I D P L ) s p e c i f i e d 
w i t h t h e i m m e d i a t e d a t a t j t Q i i 0 , a 
b r a n c h t o t h e address spec i f i ed w i t h t h e 
i m m e d i a t e d a t a P 7 P 6 P 5 P 4 P 3 ' > 2 F > 1 P 0 
w i t h i n t h e same page occu r? . 

M RAN INK <T&NPOLO 
BNP3 jeeortmj 10 
i t * v»ki« of 1. 

S T M a d d r B r a n c h o n t i m e r 0 1 1 1 
P7 Pe P'j P a 

1 1 0 0 
P i P ; P i P o 

2 2 P C ? Pi Pt Pi Pi 
P j P : P i P o 

i i T M F = 1 
t h e n T M F — 0 

I f t h e T M F is 1. a b r a n c h t o t h a 
a d d r e s s p e c i f i e d w i t h t h e i m m e d i a t e 
d a t a P 7 p 6 p 5 > ' 4 p 3 l , 2 p i P o W i 1 ' l ' n , h 0 a m > 
page o c c u r s . T h e T M F is reset. 

T M F 

£ 
.9 
u D 
c 

•C w c 
00 

B N T M a d d r B r a n c h o n n o l i m e r 0 0 1 1 
P7 P e P a P a 

1 1 0 0 
P a P j P i P o 

2 2 P C 7 — 0 P 7 P e P>, P a 
P 3 P ? P 1 P o 

i l T M F = 0 
t h e n T M F — 0 

I t t h e I M F is 0 , a b r a n c h t o t h d 
address spec i f i ed w i t h t h e i m m e d i a t e 
d a t a P 7 P 6 P 5 P 4 P 3 P 2 P 1 P 0 Within t h e s a m e 
page o c c u r s . T h e T M F is reset 

T M F 

£ 
.9 
u D 
c 

•C w c 
00 

B l d d d r B r a n c h o n i n t e r r u p t 0 1 1 1 
P 7 P 6 P 5 P 4 

1 1 0 1 
P 3 P ? P i Pa 

2 2 P C 7 ~ o — P 7 P e P s P a 
P 3 P J P I PO 

i t E X T F = 1 
t h e n E X T F — 0 

If t h e E X T F i t 1 a b r a n c h t o 
t h e address spec i f i ed w i t h t h e 
i m m e d i a t e d a t a P 7 P 6 P 5 P 4 P 3 P 2 P 1 P 0 
w i t h i n t h e s a m e page o c c u r s . T h e E X T F 
is reset . 

EXTF 

£ 
.9 
u D 
c 

•C w c 
00 

B N I artctr B r a n c h o n n o i n t e r r u p t 0 0 1 1 
P / P s P s P a 

1 1 0 1 

P 3 P : P 1 P o 
2 2 PC 7 ~ o — P 7 P B P 5 P a 

P j P j P i P O 
i l EXTF = 0 

t h e n EXTF — 0 

I f t h e E X T F is 0 . a b r a n c h t o 
t h e address spec i f i ed w i t h t h e 
i m m e d i a t e d » t a P 7 P 6 P $ P 4 P 3 P 2 P 1 P 0 
w i t h i n t h e same page occu rs . T h e E X T F 
is reset . 

EXTF 
£ 

.9 
u D 
c 

•C w c 
00 

B C a d d r B r a n c h o n CF 0 1 1 1 
P 7 P 6 P 5 P 4 

1 1 ) 1 

P j p ? P i PO 
2 2 P C 7 - 0 — P 7 P 6 P s P a 

P 3 P 2 P 1 Pa 

i l C F = 1 

I f t h e C F is 1 , a b r a n c h t o 
t h e address spec i f i ed w i t h t h e 
i m m e d i a t e d a t a P 7 P 6 P S P 4 P 3 P 2 P 1 P 0 
w i t h i n t h e s a m e page o c c u r s . 

£ 
.9 
u D 
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•C w c 
00 

B N C addr B r a n c h o n n o CF 0 0 1 1 
P 7 P 6 P 5 P 4 

1 1 1 1 
P j P j P i P o 

2 2 P C J - 0 — P 7 P 6 P i P a 
P a P j P ' P o 

. t C F = 0 

I f t h e C F is 0 , a b r a n c h t o 
t h e address spec i f i ed w i t h t h e 
i m m e d i a t e d a t a p 7 p e p 5 p 4 p 3 p 2 p ) p 0 
w i t h i n t h e same page occu rs . 

£ 
.9 
u D 
c 

•C w c 
00 

B Z a d d r B r a n c h o n Z F 0 1 1 1 

P 7 P e P s Pa 
1 1 1 0 

P j P j P i PO 
2 2 P C 7 - 0 ~ P 7 P e P i P a 

P 3 P i P i P o 
IL Z F = 1 

I f t h e Z F is 1. a b r a n c h t o 
t h e address s p e c i f i e d w i t h t h e 
i m m e d i a t e d a t a p 7 p < j p 5 p 4 p 3 p 2 p i p 0 
w i t h i n t h e same pegs o c c u r s . 

£ 
.9 
u D 
c 

•C w c 
00 

B N Z a d d r B r a n c h o n n o Z F 0 0 1 1 

p 7 P 6 P 6 Pa 
1 1 R 0 

P j P j P i P o 
2 2 P C 7 - 0 — P 7 P 6 P$ P a 

P s P j P ' P o 
'1 Z F = 0 

I f t h e Z F is 0 a b r a n c h t o 
t h e address spec i f i ed w i t h t h e 
i m m e d i a t e d a t a P 7 P £ ( P 5 P 4 P 3 P 2 P 1 P 0 
w i t h i n t h e s a m e page o c c u r s . 

£ 
.9 
u D 
c 

•C w c 
00 

B F n s d d r B r a n c h o n f 1 ag tn t 1 1 0 1 
P ; PF. Pi P a 

R J n J 111 N O 

P 3 P J P P O 

2 2 P C 7 - 0 — P j P 6 P i P a 
P 3 P j P> P o 

i t F n = 1 

I f t h e f l a g b i t o f t h e 1 6 f l ags s p e c i f i e d 
w i t h t h e i m m e d i a t e d a t a n ^ n j n j n ^ is 1 , 
a b r a n c h t o ( h e add ress s p e c i f i e d w i t h t h e 
i m m e d i a t e d a t a p 7 p 6 p 5 p 4 p 3 p 2 p t p o 
w i t h i n t h e same page occu rs . 

Mntmo^'C <10^0 (0 
6F1S locord ng w 
tru o( A, 

£ 
.9 
u D 
c 

•C w c 
00 

B N F n a d d r B r a n c h o n n o H a g 
b i l 

1 0 0 1 

P 7 P b P 6 P« 

n 3 n 2 n 1 n o 

P j P'J P i P o 
2 2 P C 7 - 0 — P 7 P e P i P a 

P 3 Pi P i P o 
i l F n = 0 

I f t h a f lag b i t o f t h e 1 6 f l ags s p e c i f i e d 
w i t h t h e i m m e d i a t e d a t a n ^ n ^ n ] H Q is 0 , 
a b r a n c h t o t h e address s p e c i f i e d w i t h t h a 
i m m e d i a t e dB ta P 7 P 6 P 5 P 4 P 3 P 2 P 1 P 0 
w i t h i n t h e s a m e page o c c u r s . 

Mwnort c >f flNFO 
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 I P I n p u t p o r t t o A C O O O O 1 1 0 0 1 1 A C - ( P ( D P l i ] P o r t P I D P L ) c o n t e n t s are l o a d a d In t h e A C . ZF 
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O P O u t p u t A C t o p o r t 0 1 1 0 0 0 0 1 1 1 P l D P l I — ( A C ) T h e A C c o n t e n t s are o u t p u t t e d t o p o n P i D P L k 
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S P B b i t Set p o r t b ' t 0 0 0 0 0 1 B i B o 1 2 P [ D P l B i B O ] — 1 A s ing le b i t In p o r t P I D P L I s p e c i f i e d w i t h 
t h e i m m e d i a t e d a t a B ^ B q is s«t . 

(hit i r « f v c l » i 
>I •X«CUM0. i 
<or«l»r>tl »'« 
Oniroyad. 
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R P B 6 i l Rese t p o r t b i t 0 0 1 0 0 1 B i B o 1 2 P | O P L , B I B O ) — 0 A s ing le b i t i n p o n P(DP|_) spec i f i ed w i t h 
t h e i m m e d i a t e d a t a B J B Q is reset . 

Z F WUntlMi >r«ruct<0" 
<I VXAEUMO. IF* E 

C 
0 6 S 
1 
i 
6 

S C T L b i l Set c o n t r o l r e g i s t e r 
b u ( S i 

0 0 1 0 

1 0 0 0 
1 1 0 0 

B 3 B 2 B i B O 
2 2 C T l — ( C T L ) V 

B 3 B J 0 ' BO 

T h e b i t s o f t h e c o n t r o l reg is ter s p e c i f i e d 
w i t h t h e i m m e d i a t e d a t a B3B2E) ] BQ are 
set. 

C 
0 6 S 
1 
i 
6 

R C T L b i t Reset c o n t r o l r e g i s t e r 
b i l l S ) 

0 0 1 0 
1 0 0 1 

1 1 0 0 
Bo B ? E i e o 

2 2 C T L - I C T L 1 A 
B 3 B 2 B i B o 

T h e b i t s o f t h e c o n t r o l reg i s te r s p e c i f i e d 
w i t h t h e i m m e d i a t e d a t a B j B j B j B g a r e 
reset . 

ZF 
C 
0 6 S 
1 
i 
6 

W T T M W r i t e l i m e r 1 1 1 1 1 0 0 1 1 1 T M — ( E l 1 A C l 
T M F - 0 

T h e E a n d A C c o n t e n t s a re l o a d a d i n t h e 
t i m e r . T h e T M F is reset . 

T M F 

C 
0 6 S 
1 
i 
6 H A L T H a l t 1 1 1 1 0 1 1 0 1 1 H a l t A l l o p e r a t i o n s s t o p . 

C 
0 6 S 
1 
i 
6 

N O P N o o p e r a n o n 0 0 0 0 0 0 0 0 1 1 N o o p e r a t i o n N o o p e r a t i o n is p e r f o r m e d , b u t 1 m a c h i n e 
c y c l e i t c o n s u m e d 

• I I f t h e C I A i n s t r u c t i o n n u w d c o n s e c u t i v e l y in s u c h a m a n n e r a t C L A , C L A , — — — — r 

t h e f i r s t C L A i n n r u c t i o n o n l y i t e f f e c t i v e a n d t h e f o l l o w i n g C L A i n s t r u c t i o n * are c h a r g e d 
t o t h e N O P i n j u u c i t o n j T h i s i t a t o t r u e o f t h e L I I n s t r u c t i o n . 

No. 2 4 1 2 - 3 1 / 3 1 


