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;  s kr  i  ps i_me tronone_dan_s tem_f lu te_di  g i .  ta I

; w i s n u  y u w o n o _ S  1 0 3 0 9 7 0 3 9
;ADDRESS PPI

po r ta  equ  2000h
p ( )  r  L b  e ( t u  2 0 0 1 h
p o r t c  e q u  2 0 0 2 h
po r t cw  equ  2003h
nada  EOU OBH
s i l npan l t  equ  09h
l-ornbol  equ Oah
s  i m n a n n r * n r r  P c t l r  O h h

q  i  m n e n  t  p m n . r  e n D  f l r : h

. i  i r ^ n a n n a r J a  P . l t t  O d h

b . , : a ' -  e q u  O e h

LCO
LCD O
I ,CD 1

U Q U  6 0 0 0 H  ;  L C D  A d d r e s s
E Q U  L C D + O  ; L C D  C O N T R O L  O P E R A T I O N
NQU LCD+ 1 ;  LCD,  DN TA OPERATIOI ' I

I N I  S  I A L I  S A S  I  L C L I

0 0 0 0 0 0 0 1 8
0 0 1 1 1 0 0 0 B
l - i 0 c c 0 i 1 0 E
0 0 0 0 1 1 0 0 8
0 0 0 0 1 1 1 0 B
0 0 0 0 1 1 0 1 B

ORG OOH
I  JMP se tawa i
oilG 3 6H

D I S P C L R  E Q U
FrTtT / -  C  F .n  E  . \ t1

EI]TIT.{OD EQU
D I S P O N  E Q U
CURSOR EQU
BL] I , ]K EQU

P O S I S I 2
P O S r S i 2

P O S I S i ]

P O S I S i I
P O S I S I .

MOV A,  R7
A D D  A , { 1 1 0 0 0 0 0 0 8
9 J I ' , I I ' ,  P O S I S I . S L ] B

MOV A,  R6
A D D  A ,  # 1 . 0 0 0 0 0 0 0 8

DEC A
ACALL CONTROLOUT
i{E T

;  DISPLhY CI-EAr l .
, .  l I J T E R F A C E  D A T A  L E N G T i i  : 8  E l i S
;  r l r cREi i ! i rT ,  i lo  i ' : s i I -AY Sr r r :T
;D ISPL ! ,Y  O} I /  C I , IRSOR OFF,  BL INK OF! '
; D I S P L A Y  O N ,  C U R S O R  O N ,  B L I N K  O F F
, .D ISP I ,A ' {  ON,  CURSOR OFF,  BL INK ON

;  CETAX STRING
; BARI S : KOLOI.I 1
;  CE' rAK STRI  NG

;  CETAK STRING
; BARI S 1 KOLOM 1

;  CETAK STRING

;A]4BIL DATA DULU

, . K I R I M  S E B A G A I  O P E R A S I
;  POSISI  DATA BERIKUTNYA

;  F Q I N T E R = 0

; A}.IB I L DATA BERDASARKAN
; APAT(AH MASIH ADA DATA

. 1 : ;  KOLOI l

;  P O S i S I  D I  B A R I S  :

; KOLOM

;  P O S I S I  D I  B A R I S  1
, .AWAI,AN POSISI  KOLOM DIMULAI  DARI

;  K I R I M  S E B A G A I  O P E R A S I  K O N T R O L

. 1 :

S U B :

P R I N T S T R I } i G : :
A C i , : . ; .  ; . O S I S l : . :
S. IMP PRI I ITSTRT NG

P R I } ' I T S T R I N G l :

A C A L L  P O S I S I 1 . 1
P R I N T S T R I N G :

SJI ' IP OUTS TRING
P R I N T S T R ] I I G L O O P :

ACALL DATAOUT
I N C  D P T R

O U T S T R ] N G :  C L R  A
MOVC A,  GA+DPTR
J N Z  F R I N T S T R I N G L O O P

D I

D I

BA.A,I S ] KOLOI.I

BARI S I KOI,OI4

DATA

D P T R
BERI KUTI !YA



.JOI . ITRCLOUT:

DATAOIJT:

LCD .  CUT :

DF]I ,AY .  LfJD:

D e I a y 3 :
D e l 2  :

i{E'l'
PUSI]  DPH
PUSH DPL
MOV DPTR, #LCDO
SJMP LCD. OUT
PUSH DPH
PUSH DPL
}'{OV DPTR, #LCD 1

MOVX GDPTR, A

MOV A ,  1 {250
D J N Z  A , 9
POP DPL
POP DPH
RET

, ALAMAT OPERASI CONTROL LCD
;K ]R IM KE LCD

; ALAMAT OPE RAS I DATA LC D
,. K I RI}.{ KE LCD

DELA 'T  . IN I ' I ' .  LCD:
M O V  R 1 ,  # 0 2 0 h

, 1 , , ! . L a f . ) . L P :

MOV R2,  #C)
D J N Z  R 2 .  S
D J N Z  R 1 .  D L Y .  L C D .  L P
RET

I N I  T .  L C D :  M O V  A ,  # D I S F C L R
ACALT, COIJTROLOUT
ACAI, I ,  DELAY .  lNIT . I . ,CI i
MOV A,  I IFUNCSET
ACALL CONTROLOUT
t 4 o v  A ,  # D l S P O N
ACALL CONTROLOU?
l'1cY r., g Elt TR.t.10D
ACAI, I ,  CONTF,OLOUT
R E T

l )  I 1 | t ' l  T  '

S E T B  P 1 .  O
ACALL DELAYnada
c l , t {  P 1 . 0
ACAT,L fJELAYnada
RET

M O V  R 2 ,  # Q a H
M O V  r 3 ,  # O a H
DJIJZ R3,  S
D J N Z  R 2 ,  D e 1 2
R E T

M O V  R 5 .  n a d a

i,10v Tt.rcD, ti 3 t h
MOV THO ,  i I  O FFH
M O V  T L O ,  { O F t H
SETB TRO

t;o!
JBC TFO,  T ] ITL I } IG
SJT"IP ULANG

; 2 0 h

; L r - 5 | 1 . A I  L  r , , L r t (

,  ! .UIJCTION SET

, l-'I S PLAY ON

; EIITRY i' iODE

DELAYn ac ia
LAG i

UL,'\NG



H I  T U N G

D E L A Y :
I]Ij]. :

d j n z  R 5 .  L A C I
RET

l,lQV r l- . il 10
l4OV 12, l l3O
D J N Z  1 2 ,  S
DJNZ T1 ,  DEL
RET

a c a l l  s c a n k e y p a d
mov r0,  tombol
c j n e  r 0 ,  H ' 0 ' , I a n j u t x
a jmp  se l  asa i
m o v  1 3 ,  # 8 0
a c a l l  o k e
ACALL del  a ybeac
a j m p  o k e d e h

RET

l4OV R4 .  bea L
m o v  r : ,  # 1 0

MoV ' , t 'MOD, l l ]  I  ) r
r . { ov  ' fH1 ,  #00H
r 1 0 v  T L 1 ,  # 0 0 H
SETB TR1

JBC TF1 ,  H ITUNGE
SJMP UI,ANGE

c i j n z  r 2 .  l - a g  j " 1 a g i

d j n z  R 4 , I - A G I x
F.ET

. ) k o , . l f : h :

s e l a s a i

L i . :  i ,n  Yb( :  i )  t

T  A C T  w

l ; r . t  i l ; r r l  j

H I  TU}{GC

s i l t e k :
s i ] :  D B
m12  :  DB
m 2 2 :  D B
M J I :  D I J

rnq _ : tJ i l

n i :  D B
M 2 :  D B
m 3 :  D B

DB ' METRONOME
t  q T F W  E l l r r r  r  n

'  M e n u  1  ' , 0
'  M e n u  2  ' , ( t
'  M e n u  3  ' , 0
'  M e n u  1  ' , 0
'  S t e m  E l u t . e  '  , 0
'  M e t r o n o m e  ' , 1 )
' F l u t e - M e t r o n o m e  '  ,  0

'  S o n g  E x a m p L e  '  , 0
d b  '  C h o o s e  M e n u s  , , 1 )

d b  '  ? r e s s  < -  o r  - >  ' , 0

d b  ' P r e s s  1 , 2 , 3 , . . .  ' , 0

C b  '  C A N  f o r  c a n c e l  ' ,  0
C b ' 1 , ? , . . .  u /  L l a c i a  ' , 0

C b  ' < -  o r  - > t : , /  T e m p o '  ,  0
'  D O  =  C  ' , C )

' , 0

n 4 : Dts

. :  l  - - , - -  ? .

s  i  1 c o b 2 x  :
d o c :  d b



d o d :  d b  '

d o e :  d b  '

dogr:  db '
^ ;  I

d o b :  d t '  '

d o c t :  d b '
C o c k :  d b  '
^ r , { 1 . .  ^ } .  '

d o f k :  c l t r  '

( ) ( ) ( l l : . :  < i  t r  '

d o a k :  d b '
k ^ c ^ h d - . l l - .  I

[ em1  db  '

l:,enr2l clb '

Len3 db '

tem4 db ,

t em5  db  '

f.(:rt6 db '

L  crnT db '

tem8 Cb '

k a s p o 3  d b  '

l - ( i rn  l .  { )  r j l ;  '

t e m 1 1  d b '
t e m 1 2  d b  ,

L e m 1 3  o b '
t e m 1 4  d b  '

t e m l 5  d b  '

t e m l 6  d b '
t e m 9  d b  '

! e m 1 a  d b  '

tem2a c ib  '

it. im J.t db '

f . 5 m d a  / - l  h  I

t -emSa db ,

L e m 6 a  d b  '

t e m T a  C b  '
, . - . ) )  ^ , ^  |
r p r n q .  ^ h  '

t e m l -  0 a  d b '
f  a r n l  l :  . l F .  I

t € m 1 2 a  d b  '

t em l3a  c ib  '
1 - ; m ' J ^  ^ x  I

i F r n l  E - r  . ] t ^  |

t e m 1 6 a  d b  '

j  udu l  I  Cb '

j  u d u l 2  d b  '

D O =  D

r'\n - F

na\ - /-

i-)O = B
D O  =  C 1

n n  -  n g

I'tO = Fil
t ) o  =  ( ; l l

I_rO = A#

LARGO
I,EI {TO
NDAGI O

LARGHETTO
ADAG I E TTO
ANIJAN'I E
}U'IDNNT I I.IO
MAE S TOS O

i  a n q a n  c t i  t u l  i  s i
A L  I , ! ]G RE' I 'O
A}J IMAT O
ALLEGRO

A J J A T

VI'/ACE
P R E S T O

P R E S T I S S I M O
MODERAT O

(  4 4  -  4 6

(  5 6  -  5 8
(  5 0  -  6 3
l  6 6  -  6 9
\  / . '  -  / o

(  E 0  -  8 4

(  9 6  -  1 0 0  )
(  1 0 8  -  1 1 2
(  1 3 ( l  -  1 2 6
(  1 3 2  -  1 3 8
(  1 . 1  4  -  1 5 2
(  1 O U  -  1 o t : '

(  1 8 4  -  1 9 1

r n

I n

' . 0

' , 0

, , 4

' , 0
' . 0

, , | )
' , 0
' , t )

' . 0
, , 0

( 2 0 8  )
J O Y F U L ,  J O Y F U L . ,

-bee  thoven -
;  - - - - - - - - - -
;  I N I T I A I I S A s I  P P I  B ] 5 5
;  - - - - - - - - - - -
in i t .  pp i  MOV DpTR,  fpORTcw

MOV A,  *08rh
I{OVX GDPTR, r1
r c t -

s c a n  k e y p a d



C E K  E N T

mov
l'{ov
MOV
M()VX

cr-R

I r IOV

mov
a n l

mov  dp t r ,  #po r t c
MOVx  A ,  Gdp t r
m o v  r I ,  a
a n I  a ,  # 0 0 0 0 1 1 1 1 b
c i n e  a ,  #  0 e h ,  c e k _ 0

m o v  t o n l c o t ,  # , # '
a jmp  ke temu

a .  # 0 0 0 0 1 1 1 1 b
a ,  #  O d h ,  c e k  E N T

m o v  t o m b o l - ,  # ' 0 '
a lmp  ke temu

a , # 0 0 0 0 1 1 1 1 b
a , l l O b h ,  c e k  B

m o v  t o m b o l ,  S ' 8 ,
a j m p  k e t e m u

mov
a n i
c j n c

a ,  # 0 0 0 0 1 1 1 1 b
a ,  # O l  l t ,  k o s o n g l

m o v  t o n b o l ,  # ' b '
a j m p  k e t e m u

M O V  A , # 1 0 1 1 0 0 0 0 8
MOV DPTR. i }po r  tc
I'1O\r{ .aDpTR, A
CLR A

m o v  d p t r ,  # p o r t c
MO!'x A, @ cjp i r

a n r  a , # 0 U 0 U t 1 t t b
c j  n e  a ,  f l 0 e h ,  c e k _ 8

mov  ton lbo l ,  #  ' 7  '
a lmp  ke  !  emu

mov
a n l a ,  # 0 0 0 0 1 1 1 1 b

a ,  #  0 d h ,  c e k  9

tombo l ,  #20h
A .  # 0 1 1 1 0 0 0 0 8
DPTR,  Spo r t c
0lrP' l ' r { ,  n

;  s c a n  b a r i s  1
, AI,AMAT CONTROI, WoRD

i  s c a n  b a r i s  2
,.ALAT'{AT CONTROL WORD

C C X  U

cek  t s

c e k  8 :

f  ^ h l - . ^ l  ! | o I



k o s  o n g  3  :

c e k  A

c e k  5 :

c e k  6

k c s o r q 4 :

a , r I
a ,  # 0 0 0 0 1 1 1 1 b
a ,  # 0 7 h ,  k o  s o n q  3

a , r i
a ,  i { O O 0 r ; i l 1 1 b
a ,  #  r , 'Ch ,  c . i k  6

a ,  f i 0 0 0 0 1 1 1 l b
a , l l t )  l l ) ,  k r , : : c n ,  j  4

; r j n r 1 >  k ( l L i j r n l t

n o v  a ,  1 1
. r n l  a ,  l l  0 0 0 0 1  1  1 1 b
c j  n c  a ,  t l C r b h ,  c r i k _ n
m . r v  t o r n b o l ,  # ' 9 '
o J r L P  ' ! c  L s l l r u

mov
a n l

F ^ * L ^ 1  ] ] r ^ r

a lnp  ke temu

M O V  A ,  # 1 1 0 t - 0 0 0 0 B
MOV DPTR, #portc
MO\ry. GDPTP, A
C I , I <  A

mov  dp t  r ,  #po r  t c
i4A' lz A, !acipLr
t t ( ) v  r ) , ; )

a n l  a ,  # 0 0 0 0 1 1 1 1 b
c j n e  a .  # 0 e h .  c e k  5

mov tombol ,  l i  '  4
a j m p  k e t e m u

;  s c a n  b a r i s  3
,AI,AI'{AT CONTROL I.JORD

, '  s c a n  b a r : s  . i

,  r r l ja -L ' . | r  L \ / . \  i  i r  L r . l_  ^u : (L

m o v  t o m b o ] . ,  # ' 5 '
a jmp  ke temu

n o v  a , r l ,
a n l  a ,  # i ) 0 0 0 1 i 1 1 b
c l  n e  a ,  # 0 b h ,  c e k _ C
m o v  t o m b o l ,  S '  6 '
a jmp  ke temu

mov
a n i

mov
; rn l
' :  t t : t :

i n o v  C o m b o l ,  f  ' C '

a - :ap ke L:;nu

l , f O V  A ,  H  1 1 1 0 0 u U 0 8
Jr  r  i ( ,  f lpc : :  cc

MO\X ODPTR, A
CI ,F.  A

m o v  d p g r ,  H p o r  t c
MO\rx  A,  GdpLr



c e k  2 :

c e k  3

m o v  r l . ,  a
. j n  l  , r , l l  l r O U O  l  l  L l L )
c j n e  a ,  # 0 e h ,  c e k _ 2

n r o v  t . o m b o l .  i i ' 1 '
a j m p  k e t e m u

m o v  a ,  1 1
a n l  a ,  # 0 0 0 0 1 1 1 1 b
c j n c  a ,  i f  0 d h ,  c e k _ 3

+ ^ * l '  ^ l  J l r a I
LWLttt.,/W L | 1l Z-

a lmp  ke temu

mov  a .  r I
a n l  a ,  # 0 0 0 0 1 1 1 1 b
c  j ne  a ,  #Obh ,  cek  l , lENU
m o v  t o n b o l .  # '  3 '
a j  mp keteml. l

r n o v  4 5 h , 1 1 0 3 h  ; L a n J a
m o v  a ,  r 7
a n l  a .  # 0 0 0 0 1 1 1 1 b
c j  n e  a ,  # 0 1 h ,  k e C e m u

mov tomlcol  ,  # ,M ,

L-c t

a c a l l  b u n y i
d  j n z  r 3 ,  u l u l  l
r e t -

m o v  r 7 ,  # 0 5 h
m o v  1 6 ,  # 0 f f h
a c a l - l  d e l a y 3
d ) n z ,  r 6 ,  u l u I 2 a
d j n z  r 7 , u 1 u l 3 a

mov  a ,  s  impanmenu
c  j n e  a ,  # 0 1 h , . l - a n c e k 0
aca f ]  t am_menu1
a j m p  f a n c e k 3
c j  n e  a ,  # 0 2 h , l a n c e k l
aca l l  t an ,  menu2
d  J  r r rp  l ancck  3
c j n e  a ,  f  0 3 h , . L a n c e k 2
aca i l  t a :n_ rnenu3
a l r n p  l a n c e k 3
c  j i n e  a ,  f i 0 4 h , l a n c e k 3
cca  l l  t am menu . l

m o v  1 6 ,  # 1
Y- ,  l r  r

mov  dp t r ,  f im1 :
a c a  L I  p r i n t s t r i n g l

c e k  M E N U

keL(- r rnu:

.  K ( j :

u l - u l 1  :

taln_ITLenU_

u l u l 2 a :

l a n c e k C

l a n c e k l .

l a n c e k 2

t - a m  m e n u l

h p l  r r m  r l i



t a n  m e n u 4 :

i _ : m  h E n , r  q .  .

c n o o s e m e n u :

b e i u m 4 :

cnenu l

r n ( ) v  d p t - r , l l r n L
: a r l 1  n r i  n l  . r - r ;  h / . ?v s - f r r Y 4

r e t

m o v  r 6 , # 7
t t t t  t ' J  r  

' l  
,  l l  I

f i r ov  dpL r , l l u t2 :
a c a l l  p r i n t s t r i - n g 1
mov  dp t r ,  t {m2
, r c ; , . r  I  I  p r  i n L i . ; L r  i r r ( t : l
r c  t

m o v  r 6 , # 1 -
mov r-7 ,  #I
mov  dp t  r ,  fm32
a c : a  l l  p r  i n t . s j t r . i  n q 1
mov dpt r ,  f fm3
aca l - l  p r i n t s t r j , ng2
r e t

m o v  r 6 ,  # L
mov  11  ,  # l
mov dpt r ,  #m4 2
a c a l l  p r i  n t s  t  r i  n g  1
mov  dp t r ,  sm4
a c a l l  p r i n t s t r i . n ( l :
r e L

m o v  r 6 ,  # 1
m o v  r , . , H I
m o v  d p t r ,  H m e n u
a c a l  I  p r : i n t s L r i n g l
rnov  dp f . r ,  f i p ressb
a c a  l - l  p r i n t s t r  j ,  n g :

aca l -  I  tam_menu5
a c a l l  s c a  n  k e y p a d
ncv  ra ) ,  t - chbo l
c j  n e  r 0 ,  f ' b ' ,  c m e n u l
i nc  s  impanmenu
mov  r0 ,  s  impanmenu
c j  n e  r 0 ,  #  O  5 h .  b e  ]  u r n 4
m o v  s i m p a n m e n u , l l 0 0 h

aca. l -  1 tam menu ke
a j n p  u l a n 9 3

mov r0,  tombcl
c l n e  r O ,  f l ' 4 t ,  c m e n u l
dec  s  impanmenu
mov  r l ,  s i r npanmenu
c j n e  r 1 .  # 0 f  f h .  L . r u . s s s l
xrov s rmpa nmenu. #00h
mov  r0 ,  s  i  mpa  nmenu
c l  n e  r O ,  # O O h ,  b e I u m u
Inov  s impanmenu ,  #04n

L a m  m e n r : 2 :

t a m  m e n u 3 :

, ' c e k

;  j  i  k a

b a w a  h

a r - 3 s

> 5 <

t r u s s s l :



bel-um0:

cmenu2

I arn(:( i  l ( { )x

l a n c e k l x

I a n c e k 2 x

l a n c e k 3 x

cme nu4

cmenu 5

t  r r  I  i  c  I ' n e a n a '

acal l  tam_menu_ke
ajmp ul-ang2

mov r0, t-onlcol
c - j  ne  r0 . ' | ,  ' ( l '  ,  cmenr l3
Ll  rnp se Law,l  I
mov r0,  tombol
c j  n e  r 0 ,  # '  E  '  .  c n e n u 4

t r ( ) v  r  0 ,  : ;  i  n rpa r rn r r : t t t t
r r lov a,  s imPantnenu
c j  n e  a ,  * 0 1 . h ,  l a n c e k 0 x
a c a l l  m e n u l
i r j m p  l a n c e k 3
cJ  t t e  a ,  l l 92h ,  Ld l ) ( i ( : k  lY .
l ca l f  menu2
a jnp  I  ance  k  3x
c j  n e  a ,  H 0 3 h ,  l a n c e k 2 x
l ca l - l -  menu3
: i m n  I  a n r - c k 3

c j n e  a ,  f 0 4 h , l a n c e k 3 x
l ca l - I  menu4
l j r . rp se tawaf

mov

a l n p
a l m p

m o v
mov
a c a l l .

r O  e  t M r  n m o n , r  l

choosc.menu
u l a n g 2

r 7  ,  # l
dp t  r ,  H  kosong
n r i  h t  c r  r i  h ^ ?

acaL l  t am rnen  u  1
m o v  r  e ,  * t
mcv  11  ,  #1

l ^ *  -  1 1 - : 1 ^ ^ r ^ 1
v l , L r .  n J r  r  L v u  r

e r - : 1  I  n r i  h r - c l -  r i  ^ ^ 1

- l ^ i -  l t ^ i  1 ^ ^ r ^ t
s P L ! ,  n J r . r \ , w ^ . / .

: ^ i  l  I  ^ - i  - r - f  - i  - ^ as L u l !  P !  f r r L J  L !  f I V a

a c a 1 1  s c a n k e y p a d
nov r0,  tornbol
c j n e  r 0 , # ' C ' , n e n u 1 b a l 0
1 j  m p  s e t a w a l

mov r0,  tonbol
c j  n e  r 0 ,  # ' f ' , m e n u 1 b a 1 1
mov sirnpan#, # OAAh

mov r( . t  ,  tombol
c j  n e  r Q ,  # ' L  ' ,  t n e r r u L b a . j - 1
mov  r1 ,  s i n rpan#
c l : r e  r 1 .  # O A A h .  k r e s l
rno , /  16 ,  S1

cmenu3

; ;  ! ? ? ? ?
, 0 r 0

t l e n u 1 : ;  Camp i l a r r  r nenu  1

, ' r € - ' s e t  j i k a  c a n < : e l

;  t a n d a i  j  i k a  #  c i i t . e k a n

m e n u x l :

m e n u l b a l 0 :

menu lba I  l  :

;  c e k  k r e s  d i p i t e k



; s e t  d e l a v  u n t u k  n a d a  k r e s

k r e s l :
;  n a d a  b i a s a  t a n p J  k r e s

okedo l :  aca l -  I  oke
mov  dp t r ,  #po r t c
MOVX A ,  @dpr  r
r n o v  r I ,  a
a n l  a .  # 0 0 U 0 1 1 1 I b
c j  n e  a .  # 0 e h ,  m e n u l b a l l

a l np  o  kedo  1

m e n u l b a l , 2 :
mov  r0 ,  t onbo l ' i dem menu  l ba l  l
, - :  j n c  r O , l l ' ? ,  ' ,  m e n u l b a l  i
r { r ov  r1 ,  s impan l l
c j  ne  r1 ,  f iOAAh ,  k res2
m o v  r 6 ,  # I
mov  dp t  r ,  f dodk
aca . l  I  p r i nes  t r i ng  1
aca l l  t u l  i  s  kosong
m o v  r 3 ,  # 2 0 0
mov  nada ,  #66
mov  s inpan l l  , l l 00h
a lmp  okedo2

i r e s 3  m o v  1 6 . # 1
t t t .  ,v  dp l .  r  ,  l l  dor  j

a c a l l  p r i n L s L r i n g l
a c a l ]  t u l  i  s  k o s o n g
m o v  r 3 ,  # 2 0 0
m o v  n a d a ,  * 7 1

r : k E - , C r ' 2  a c a l f  o k e
i . to ,J  dp t . r :  ,  #por  Lc
M O V X  A , o d p r r

r 1. - . 4

a n l  a .  # 0 0 0 0 1 1 1 1 b
cJ  ne  a ,  f ; 0dh ,  menu lba  l - . _ i

a l np  okec io3

nenu lba I3 :  t nov  r0 ,  t ombo l
c j n e  r 0 ,  # ' 3 '  ,  m e n u l b a j 4
m o v  r 6 ,  # 1
mov dpt r ,  *doe
a c a I I  p r i n L s t r i n g l

n - r  r  { r { n n  k

- ^ ^ l 1  - - i  - F - + - i  ^ ^ 1
e L d  r -  t  P ! ! r r L r  L !  r r r 9  r

a  ca  l . l  t u l  i  s  kosonq
r n o v  1 3 ,  # z Q Q
mov  nada ,  #74
mov  s inpan# ,  #  00h
a I  rnp okedo I

rnov  r6 , l l 1 .
mov  dp t r ,  #doc
a c a l l  p r i n  t s  t  r l n q  1
. a r - : l  I  f  r r l  i  c k ^ < . \ n . r

m o v  1 3 ,  ! * 2 O O
n : r l r  d ? R



D k e d o x l

menu lba l -  4  :

k r e s 3 :

o k e d o 3 :

r n e n u l b a l 5 :

; rc:a I  I  tu l . i  r , ;k<. [ ;orrg
m o v  1 3 ,  H 2 A 0
mov  nada ,  #62
a c a l l  o k e
mov  dp t r ,  Spo r t c
MOVX A, Gdptr
m o v  1 1 ,  a
a n f  a ,  # 0 0 0 0 1 1 1 1 b
c j n e  a ,  #  O b h ,  m e n u l b a l 4

a lmp  okedox  L

mov  r0 ,  Lombo l
c j n e  r 0 ,  S ' 4 ' ,  m e n u l b a  I  5
mov  r1 ,  s impan#
c l n e  r 1 .  # O A A h ,  k r e s 3
m o v  r 6 , * 7
mov  dp t r /  #do fk
a c a l l  p r i n t s t r i n g i
a c a  L l  t u I  i s k o s o n g
m o v  1 3 ,  # 2 5 O
rnov  nada ,  f  55
m o v  s l m p a n H ,  f 0 0 h
t j  r r rp o kedo 3

mov
mov
l c a l l
I c a l l
mov
mov

I N O V

MOVx
mov
a n L
c J  n e

r 6 , * I
d p t r ,  f d o  f

p r : i n t s t r i n g l
t u l  i  s  kosong
x 3  ,  # 2 5 0
n a d a ,  f  5  9
l -  ca  1 l  oke
dp t  r ,  #po r  Lc
A ,  Gdp t r

a ,  S  0 0 0 0 1 1 1 1 b
a, # Oeh, menu lbal-  5

a lmp  okedo3

nov r0.  Lonbol
c j n e  r 0 ,  f  ' 5 ' , m e n u l b a l 6
m o v  r 1 ,  s i m p a n #
c - i  n e  r 1 ,  f  O A A h ,  k r e s 4
m o v  r 6 ,  $ 1
mov  dp t  r ,  #doq  k
1 c a 1 . l -  p r i n t s  t r i  n g  1
l  ca  1 .L  t u1 i  s  kos  cnq
rno . /  13 .  S25 r l
rnov nada, l l , i  l j
m o v  s i r n p a n # ,  # 0 0 h
;.r j:np o ke cio4

m o v  r 6 ,  # 7
mov c! .ptr ,  #dog

k r e s 4



o k e d o 4

m e n u l b a l 6 :

1 a : 1 1  n r i n f  c f  r i  h ^ 1

I  a :  I  r '  f  r r ' l  i  < l r n c n n a

n o v  r 3 ,  # 2  5 0
mov  nada ,  S52
I  ca  1 l -  oke

n n t s ,  1 t ^ ^ v f  ^v l , r ! r n v v ! L e

MOVx A, @dptr
m o v  t I ,  a
a n  !  a ,  S 0 O D 0 l 1 1 ] b
( :  j  n e  a ,  S 0 d h .  m e n u l b a l 5

a jnp  o  ke  do4

mov r0,  tornbo. l
c l n e  r 0 , # ' 6 ' , m e n u l b a l 7
mov r l ,  s impan#
c j n e  1 1 ,  # O A A h ,  k r e s 5
n o v  r  6 ,  # I
mov  dp t r ,  #doa  k
l n : l  l  n r i h 1 *  c r i i h ^ l

I c a l  l  t u l i s k o s o n g
m o v  1 3 ,  # 2 5 0
m o v  n a d a ,  # 4 4
mov s impan$, *OOh
a j rnp  okedo5

r n o v  r  6 ,  # 7
mov  dp t r ,  #doa
I  r - . e  l 1  n r i  n f c f r i  n a l

l c a I l  t u l i s k o s o n g
r n o v  r 3 ,  # 7 - 5 O
mov  nada ,  #46
L c a I l  o k e
mov  dp t r ,  #po r r c
i {O' ;x A. Gdptr :
J n ( l v  r  I /  a

a n l  a ,  #  0 0 0 0 1  1 l 1 b
c j  n e  a ,  # O b h . r n e n u 1 b a l 7
a j m p  o k e d o 5

mov rO, Lornbol
c j n e  r 0 , # ' 7 ' , m e n u 1 b a 1 8
m o v  1 6 ,  # 1
mov  dp t r ,  f dob
I c a l I  p r i n t s t r i n g l
l c a l l  t u l i s k o s o n g
m o v  r 3 ,  # 2 3 0
m o v  n a d a .  f  4 1
l c a I L  o k e
mov  dp t r ,  #po r  t c
I '1OVx A, @dptr
m o v  L 7 ,  a
a n I  a , # 0 0 0 0 1 1 1 i b
c j  n e  a ,  f 0 e h ,  m e n u l b a l 8

k r e s 5 :

o k e d o 5

menu lba l ,  
' /  

:

o l . .edor2



l r F n r r  1 l ' \ : 1  Q  .

, )  ) rq)  ( )  kc( l (  )x r ' .

m o v  r 0 ,  t o m b o l
c l  n t r  r0 ,  l l  I  t l  '  ,  mel lu  I  ba l
m o v  1 6 ,  + l L

I - !  F  l l . l ^ ^ !s y r ! . r e v L L

1 a : l  l  n r i  n t e t r i n ^ 1

I ca l -  I  t u l  i  s  kosong
m o v  1 3 ,  * 2 3 0
mov  nada ,  #39
l c a l l  o k e
h. \1 r  / ih r '  r  {h^ r  l_  ̂

MOVX A, Gdprr
mov  r1 ,  a
a n I  a ,  # 0 0 0 0 1 1 1 1 b
c j n e  a ,  # O d h ,  m e n u l b s I g

a j rnp  o  kedox  3

menu lba l -9 :  J -  3mp  menux l .
r e t

o k e d o x 3

ta_menu_2

u L u l - 3 a x x :
u l u l - 2 a x x :

l a n c e k O x x

_donk
mov
rnov
l c a l L
d j n z
d j n z

r 7 ,  # O 5 h
r 6 ,  t l O f  f h
d e l  a y 3
r 6 ,  u I  u  l 2  a x x
r 7 ,  u  1 u l 3  a x x

l a n c e k l x x

mov  a .  s  impan tempo
c l n e  a .  # 0 1 h , I a n c e k O x x
m o v  1 6 ,  H I
mov  dp t  r ,  #  t em l
l c a l l  p r i n t s r - r i n g 1
m o v  t 1  ,  H L
mov  dp t  r ,  #  t em la
I  n :  !  I  ^ - i  ^ r - i - i  ^ - tr $ r - r ! r r r \ J .

m o v  b e a  t ,  # 2 i 3
l j m p  l a n c e k l 6 x
c j n e  a ,  #  0 2 h ,  L a n c e k l x x
m o v  r 6 ,  # I
mov  dp t  r ,  s  t em2
I c a l I  p r  i  n t s t  r  r n g  1
mov r ' l  ,  * I
mov dpt r ,  # tetn2 a
l c a I I  p r i n t s t r i n g 2
m o v  b e a  E .  f 1 B 8
l j rnp I  ance k l -  6x
c j n e  a ,  # 0 3 h . l a n c e k 2 x x
m o : '  1 6 ,  h 1
mov  dp t r ,  # l e r r r3
. 1 c a  1 J -  p r i n t s L r i n g l
mov c ' l  ,  HI
l nov  dp t r ,  # te rn3a
l c a i I  p r i r T t s r r i - n g 2
m o v  b e a  C ,  # 1 6 8



i a n c e  k 2 x x
l j . p  l a n c e k 1 6 x
c j n e  a ,  S 0 4 h '  I a n c e k 3 x x
mov  16 ,  #L
mov  dp t  r ,  # tem4
' I  

r r ' l  l  n . i  n 1 -  c t r i  n n 1

mov  r l  ,  #L
, ^ +  -  g : ^ * , ' l  ^u u L r r T r L s r r t r o

' I  
r - : 1  1  n r i  h f c f r i  h ^ t

m o v  b e a t ,  # 1 5 3
I  jmp  I  ance )<16x
c . i  r r r  a , l l  O 5 h ,  l a n c c l : 4 x
m o v  1 6 , l l l
mov dptr ,  # ten5
I  r . e  I  I  n r i  h t c f  r i  h ^  l

m o v  1 1  , l : 1
m o v  d p  l -  r .  f l t e r n 5 a
I  r a l  I  n r i  n t - c l - r i  h d ,

m o v  b e a t ,  # 1 3 8
l ;  m p  l a n c e k l 6 x
c j  n e  a ,  S 0 6 h ,  L a n c e k 5 x
m o v  1 5 , t l L
mov  dp t - r ,  # tem6
' I  

r : l  I  n r i  h i - c l .  r i  h ^ l

m o v  1 1  , l l l
r $ov  dp t r ,  # tem6a
lca l i  p r i  n  t . s  t  r i  ng2
mov  bea  t ,  f l  1 :7
l j m p  l a n c e k l 6 x
c j n e  a , l l o - l h , l a n c e k 6 x
m o v  1 6 ,  # 1
mov dptr ,  # t .eEr7
I c a l l  p r r n L s t r i n g l
mov r '7 ,  #I
!T\.O'.r Cpt_ r, S t.en? a
I c a l l  p r  i n r s  t r  i  n g 2
m o v  b e a  t ,  #  1 1 0
l j m p  l a n c e k l 6 x
c  j n e  a ,  i l 0 S h , l a n c e k ? x
r l o v  1 6 ,  H \
r l cv  dp t r ,  # ten8
l c a l l -  p r i n L s t r i n g l
m o v  1 1  ,  # I
rnov  dp t r ,  # tem8a
- i  c a  l - . 1  p r i n r s r r i n E l
r r o v  b e a  t ,  H  9 9
l l  m p  I a n c e k  1 6 x
c _ - r  n e  a ,  # 0 9 h , l a n c e k - 8 x
rnov  r6 .  S l
n \o ' J  ( t pL r ,# t r . n ( )
- l  c a  1 1  p r i n t s t r i n g l
m o v  r 1  ,  # I
r i rcv dptr ,  # te:n9a
' I  

r - a  I  I  n r i h t < t r i h ^ ?

m o v  b e a t .  # 8 7
l j n p  I a n c e k l 6 x
c j n e  a ,  # 0 a h ,  I  a n c e  k  9 x
m o v  1 6 ,  d 1

l ; . : r r e  r :  k  i x x

I a n c e k { x

l a n c e k 5 x

. i an ce k iix

L a n c e k ? x

i a n c e k S x



l a n c e k 9 x

I a n c e k l 0 x

l a n c e k l 2 x

f a n c e k l l x

mov  dp t  r ,  #  t em l0
I  c : l  I  n r i  n j .  < l -  r i  ^ d 1

m o v  r T , # I
mov  dp t  r ,  *  t - em l0a
Ica1 l  p r i n t s t r i . ng2
mov  bea t ,  #?5
a j m p  I a n c e k l 6 x
c j n e  a ,  # O b h , l a n c e k l 0 x
m o v  1 6 ,  # 1
mov  dp t  r ,  # tem11
l  c a l l  p r i n t s t . r i n g l
m o v  t 7 , # !
mov  dp t  r ,  f t em l  l a
I ca l l  p r i  n  t s  t  r - i  ng2
mov  bea  t ,  #65
a j n p  1 a n  c e k  1 6 x
c l n e  a ,  * 0 c h , l a n c e k 1 1 x
m o v  1 6 ,  # 1
mov  dp t  r ,  #  t em 12
I  r - ; r  I  I  n r i n f  c r - r i ' 1 d l

mov  r1  ,  f i !
mov  dp t  r ,  #  t em l2a
I r a l  l  n r i  n j -  c t -  r i  n n ?

m o v  b e a t ,  # 5 5
a jmp  l  ance  k  16x
c j n e  a .  # O d h , 1 a n c e k 1 2 x
moir  r  6,  l l1
! r . , v  c i p  t -  r ,  f l t em13
I c a l I  p r i n t . s t r i n g l
m o v  1 1  , # I
m o v  d p t  r ,  #  t e m l 3 a
I  c a  l , 1  p r i n L s t r  j . n g 2

mov  bea  t ,  *49
a jmp  l  an  cek  16x
c j n e  a .  # O e h , I a n c e k l 3 x
m o v  1 6 ,  # 1
r r . ) v  dp  t r ,  #  Lem14
l c a l l  p r r n t s t r i n g l
mov  r7  ,  #7
n o v  d p t r ,  t t t e m l 4 a
I c a I I  p r i n t : s t r i n g l t
m o v  b e a t ,  f 4 4
a l m p  l  a n c e  k  1 6 x
c j  n e  a ,  # 0 f h , l a n c e k l 4 x
m o v  1 6 ,  # !
n o v  d p t r ,  # t e m l 5
l c a l l  p r i n t s t r i n g l
mov  r1  ,  * I
mov  dp t  r ,  $  t em15a
I c a l - l  p r i n t s t r i n g 2
m o v  b e a  t ,  # 3 2
a jmp  l "ancek l . 5x
c j n e  a ,  f r . 1  0 h , l a n c e k . l  6 x
m o v  1 6 ,  H l
mov  dp  t .  r ,  # tem l6
I  c a  j . I  p r i n t s t r i n g l
I nov  r7 .  # l

l " a n c e k l 3 x

I a n c e k l 4 x



I  a n c e k l 6 x

r n u l a i  b e a  t

r r rov  dpL r ,  #1 -em16a
l c a 1 l  p r i  n t s  t r i n g 2

h o r f  t ? d

r e t

mcv  nada ,  #78
L c a 1 l  o k e d e i r
r . r  t -

1 r : , r l  I  I  ( t n l _ r n e r ) u : l

1 c a 1 . I  t a  m e n u  2  d o n k

m o v  r 7 .  # 0 5 h
m o v  r ' 6 , l i 0 f  f h
1 c a  1 1  d c , l  a  y 3
d j n z  r 6 ,  u l u l - 2 a x x x
d j n z  r ? ,  u l u l 3 a x x x

i c a l l  s c a n k e y p a c i
mov r0,  tombo]
c j  n e  r 0 ,  #  ' b '  ,  c m e n u l x
inc  s  impar ) tempo
rnov  r | - ) ,  s impan tempo
c j n e  r Q ,  # L 1  ,  b e I u m l 4
mov  s impan tempo ,  f  00h
Ica I  I  ca_menu_ :_donk
a jmp  u l -ang2x

rrlov r(), Lotnbol
c j n e  r 0 ,  # ' A ' ,  c m e n u 2 x

r  a ,  r  r  ' r ' P  o , ,  L  c ' u P U

e j  n e  r 1 , l l 0 f  f h ,  L r u s s i j l x
mov  s impan tempo ,  #00h
mov  r0 ,  s j -mpan tempo
c j  n e  r C t ,  H 0 0 h ,  b e I u m o O
mov  s  impan tenpo ,  #15
Lca i l  . . a_menu_ :_donk

ajrnp u. l -ang2x

nov r0,  tombol
c l n e  r 0 ,  # ' C '  ,  c m e n u 3 x
a jmp  se tawa- l
mov  r0 ,  t ombo l
c l n e  r 0 ,  #  ' E '  ,  c m e n u , ' l x
. l -ca1l-  mul-  a i_bea t
a lmp  u l -  ang2x

mov r0,  tombol
c lne  r0 ,  #  ' t " I '  ,  cmenu5x
1j  n lp choosemenu

a j n p  u l a n g 2 x

menu2

cne: :  u  3  x

u l u l 3 a x x x :
D  I t  1 2 a x t x  i

u J - a n g 2 x :

b e l u m l 4  :

c:renu 1x

i - r r _ i 9 5 " 1 * .

be l  umO0 :

c:nenu2 x

i c e k  b a w a h

t .empo= 14 -  >

;  c e k  a t a s

cmenu4 x

cmenu 5x

t  empo= 0



! e  t

de layku  mov
u lu l3axxxx :  mov
u l  u l 2 a x x x x :  l c a l l

d ) n z
d l n z
r a l

menu3
I c.; l l
I c a I l
mov
mov
l c a  l  l
aca l  I

u i a n g 3 x :
l c a l l
mov
c i n o

rnc
mov
c j  ne.
mov

b e l u m l 4 x :  I c a l l -
a j m p

cmenu lxx
mov
r i n o

d e c
mov
r i n , r

mov
t r u s s s l x x :  m o v

c  j  n e
mov

b e l u m 0 0 0 :  l c a l l
a lmp

crnenu:xx

1 7 ,  # 0 5 h
r 6 ,  # 0 f f h
d e I a y 3
r6 ,  u l  u -L  2  axxxx
r 7 ,  u I  u I 3  a x x x x

f . i im-_mcn l l  I

La_menu_2_don k
r ' 7 , f i 1  ; n a d a
dp t  r .  #doc
I ) r i . n t s t r  i n ( j 2
d e l a y k u

scanke !?ad
r0 ,  tombol
r 0 , # ' b ' . c m e n u l x x
s rmpanEempo
r0 ,  s  impan  Lempo
r t ) ,  t l I ' l  ,  b e l . u m l 4 x
s rnpan tempo ,  #00h
La_rnenu_l_donk
u l a n g 3 x

r0,  tornbol
r 0 ,  # ' A ' ,  c m e n u 2 x x
s lmpant empo
r1 ,  s impan tempo
r 1 ,  # 0 f  f h ,  t r u s s s  1 x x
s  i npan tenpo .  #0Oh
r0. s impan t .empo
r0 ,  S00h ,  be lum0O O
s i m p a n t e m p o .  # 1 6
ca_menu_2_donk
u l a n g 3 x

b i a s a  t a n p a  k r e s

, '  ce  k  bawa h

;  j  r  k a  t e m p o =  l 4  - >

, ' c e k  a t a s

m o v  r j , # I 0
buny i  5de  t . i  k  l ca l I  oke

d j n z  r ? , b u n y i 5 d e r i k

cmenu  3xx

cmenU4 xx

cmenu 5 xx

mov r0,  tombol
c l  n e  r O , l l  , C '  .  c m e n u 3 x x
a l rnp  se tawa l
mov r0,  tombol
c j n e  r 0 .  #  ' E '  ,  c m e n u 4 x x

I c a l l  o k e d e h
a j m p  u l a n g 3 x

mov r0,  tombol
c j n e  r 0 ,  #  ' M '  ,  c m e n u 5 x x
l jnp choos emenu

mov r0,  tonbol ;  t a n d a i  j i k a  #  d i t e k a n



r r e n u  l b a l 1 x  :

c j n e  r 0 ,  # ' # '  . m e n u l b a l - 1 x
mov  s impan# ,  HOMh
m o v  1 1  , * l
l < : a I l  p o s ; i s i 2 . 1 .
m o v  a ,  # ' # '
l c a l ]  d a t a o u t
l j n p  u l a n g 3 x

rnov r r), Eombol
c j r r e  r Q ,  * ' \  ' , m c n u l b a l 2 x

mov  r1 ,  s impan#
c j n e  r 1 ,  # O A A h ,  k r e s l x
mov  11  ,  #L

. l ^ r -  -  l ' | n ^ - Lu H ! r ,  E q v e  ^
' I  

c : 1  I  n r i  h r - c J - r i  n d ?

<  i  m n r n {  * O O h

mov  nada ,  #74
aca l l  de l -ayku
a  j nLp  t - t l ang3x

mov  11  ,  r l I  ;  nada
mov  dp t r ,  *doc
l  n : 1 1  n r i  n t -  c f  r i  n d ?

m o v  n a d a ,  * 7 8
a c a I I  d e l a y k u
a j n p  u l a n g 3 x

; c e k  k r e s  d i p i t e k

b i a s a  t a n p a  k r e s
k r e s l x :

menu lba l2x :

k r e s 2 x

m e n u  1 b a  i  3 x  :

mov  r0 ,  t o r1bo l  , ' i dem menu lba l .  1
c j n e  r O , # ' 2 ' , m e n u 1 b a 1 3 x
mov  r1 ,  s i r npan#
c j n e  r 1 ,  # O A A h ,  k r e s 2 x
mov r '7 ,  * I

/-.t h | - 1.1,.J^r l.v P L ! ,  r v v v ^

I  r - :  I  I  n . i  n l ' < l - r i  n n 1

- : - - ^ ^ l t  g n n L
r  r r u P o  r  

" "  "  
v w I

mov  n8da ,  $65
aca  l -  I  de layku
a jnp  u I  ang3x

mov  11  ,  * l
mov  dp  t r ,  #dod
1 n : l  l  n - i n i c f  F i  h ^ 1

r ! r 4 r r Y L

n o v  n a d a ,  # ? 1
a c a  l . l  d e l a y k u
a jnp  u I  ang  3x

mov  r0 ,  Combo l
c  j n e  r O ,  # ' 3 '  ,  m e n u l b a l . i x
mov  rT  ,  #1
I ! .o!r  dpt  r ,  #doe
I c a I l  p r  i  n t s  t r  i  n g 2
mov  nada ,  #62
a c a l  l  d e l a y k u
a j rnp  u l  ang  3x

n e : : u 1 b a 1 4 x :



k r e s 3 x :

m e r r u l b a l 5 x :

k r e s 4 x

rnenu1ba l5x  :

mov r0.  toI I  col
c j n e  r 0 , # ' 4 ' , m e n u l b a l 5 x

r 1  c i m n r n *

c jne  r  1  ,  l lOAAh ,  k res3x
rnov r7 .  l l  1.
r r o v  d p L r . l l < t o t k
I  a : l  I  n r i  n r q t r i  n . t 2

mov  s  impan# ,  S0Oh
r n o v  n a d a , l l 5 5
a c a  l l  d e l a y k u
a lmP u I  ang  3x

m o v  r 7 ,  # 1
, ^ r -  -  f i n ^ fe y L r ,  t r s v r

l ca I J .  p r i n t s t r i ng2
mov  nada ,  *59
a c a I I  d e l a y k u
. a i m h  r r ' l  a n . r - l v

- n  F  ̂ - 1 ' ^  l

r - i n e  r O .  S '  5 '  .  m e n r r  1 b a  I  6 x

m o v  r 1 ,  s i m p a n #
c i  n e ,  r 1  .  l l ( J A , n h .  k r e s 4 x
m o v  r 1  ,  * I

r l  r r i -  r  i l r lna l '

I  r - : l  I  n l i  n r - < t r i  n d ?

> - L f i r P c t i r , t ,  n  v  v r r

m o v  n a d a ,  # 4 9
aca I I  de l "  ayku
a jnp  u lang3x

mov  t7  ,  # I
nov  dp t r ,  #dog
I  ^ -  l 1  - - i  - r ^ ; - i  - - ar ! e r r  P r l ' r r L > L r r r r 9 .

m o v  n a d a ,  # 5 2
a c a l l  d e ]  a  y k u
a jnp  u lang3x

mov r0,  tornbol
c j n e  r 0 .  * ' 6 r , m e n u l b a 1 ? x

r 1  c i m n r n {

c l n e  r 1 ,  # O A A h ,  k r e s 5 x
mov r ' l  ,  * I
mov  dp t  r ,  #doak
I c a l l  p r j - n t s c r i n g 2

s r r n P d / r t ,  i ' v v / r

n o v  n a d a ,  h 4 4
a c a  l 1  d e l a y k u
a j m p  u l a n g 3 x

m o v  r 7 ,  S 1
mov dpt r ,  # doa
' 1  

a : l  l  n r i h F c r - F i ^ d ^

m o v  n a d a ,  s 4 6
aca I I  de lavku

k r e s 5 x :



I n e n u l b a l T x :

a  j n r p  u l  a  n g 3 x

mov r0,  tonbol
c i n e  r O ,  l + '  1 ' , m e n u 1 b a 1 B x
f n (  ) v  r ' l  , l l 1
mov dptr .  *dob
1  n r ' 1  1  n r i  h l -  c f  r i  h d t

m o v  n a d a ,  # 4 i
a c a l l  d e  I  a y k u
a j n p  u l a n g 3 x

menuLba l  Sx  I
mov r0,  tombol-
c j r r e  r 0 ,  # ' 8 ' . m e n u l b a l 9 x
rnov  r1  , l l l
mov dpt r . lldoc t.
l c a l l  p r  j , n t s t r i n g 2

n o v  n a d a ,  # 3 9
a c a l l  d e l  a y k u

m ( r r r u  l b d l  9 x :  a  j m p  u l  a n g 3 x
r e t

i - - - - - - - - - -

menu 4
;JOYFUL, JOYFU],  WE ADORE THEE
;M, I  =  116

-bee thoven -

-  mov
fi  mov

mov
l - ca f ]
mov
I c a l l
mov
nov
mov
l c a l I

.no v
mov

l c a I - L
mov
mov
I  c a  I  l

mov
1 c a 1 L

mov
mov
I c a l I

mov
mov
I c a I  I

r 5 , * I
r 1  , # L
l ^ +  -  I l - l  . . 1 . . 1 1\ r P L r r n J u l r u r r

h r i  h l -  c i .  r i  h d l

d p t r ,  # j  u d u l 2
n r i n t c t r i n a t

b e a t ,  # 7 5
r 3 ,  # 8 0
n a d a ,  # 4 1  , ' m i
o k e
de l -aybea t
r 3 ,  # 8 0
n a d a ,  # 4 1  , . m i
o k e
d e i a y b e a L
r 3 ,  # 8 0
n a d a ,  # 3 9  ;  f a
o  k e
d e l a y b e a t
r 3 ,  f  8 0
n a d a ,  # 3 5  ;  s o I
o k e
de l -aybea t
r 3 ,  # 8 0
n a d a .  # 3 5  ;  s o ]
oke
de J- a ybea L
r 3 ,  H B o
n a d a ,  # 3 9  ;  f a
o k e



J  < : a 1 1  d c : I a y b e a t
m o v  1 3 ,  # 8 0
mov  nada ,#41  , 'm i
I c a l L  o k e
l c a l - 1  d e l a y b e a t
m o v  1 3 ,  # 8 0
mov  nada ,  #4  6  ;  r e
l r ; a I 1  o k e
1ca  11  de l  aybea  t
rnov  13 ,  f  80
r n o v  n a d a . # 5 2  ; d o
l c a l l  o k e
1 ^ - 1 r  . . r ^ 1r L ( l ! r  u s r a y r J s o  L

m o v  r 3 ,  # 8 0
m o v  n a d a ,  # 5 2  ; d o
I c a I I  o k e
l c a 1 l  d e l a y b e a t
m o v  1 3 ,  # 8 0
m o v  n a d a ,  # 4 6  ;  r e

l c a l l  d e l a y b e a t
m o v  1 3 ,  # 8 0
mov  nada ,  f i 41  ;m1
l c a I l -  o k e
i c a l i -  d e  1 a  y b e a  c

n o v  r 3 ,  # 2 0 0
m o v  n a d a ,  f  4 1
l c a l - I  o k e
m o v  1 3 ,  # 1 0 0
m o v  n a d a , # 4 1
l c a I L  o k e

l n o v  b e a t ,  # 3 ?
I r - : l  I  r J o l  r u h o r  r -

m o v  b e a  t ,  # 7 5

m o v  1 3 ,  # 4 0
n o v  n a d a ,  # 4 6
- I c a l f  o k e
m o v  r 3 ,  f 8 0
m o v  n a d a ,  # 4 6
L c a l l  o k e

l ' tOV  beaL ,  #37
Ica i . l  de .L  aybea t
14OV bea  t ,  $75

m o v  1 3 ,  # 8 0
mov  nada , l l 4  6
l c a . 1 I  o k e

l ca l i  de l  aybea  r
l c a l i  d e l a y b e a L

; n i  1  i / 2

; m i  I  7 / 2

;  r e  l / 2

mov r 3 ,  # 8 0
n a d a ,  H 4 1



lca l -  I  oke

m o v  1 3 ,  # 8 0
mov nada, # 41. ;  mi
l c a l l  o k e
I  r ; a  [ 1  d e l a y b e a L
m o v  1 3 ,  # 8 0
m n v  r a d a .  # 1 9  :  f a

l c a l l  o k e
I c a I I  d e L a y b e a L
m o v  r 3 ,  # 8 0
rnov  nac la ,  f  35  ; so l
l c a l l  o k e
l c a ] l  d e l a y b e a !
n o v  r 3 ,  # 8 0
mov  nada ,  #35  i  so l
l ca I l ,  oke
l c a l l  d e l a y b e a t
m o v  1 3 ,  # 8 0
nov  nada ,  f 39  ;  f a
L c a I I  o k e
' I  

r - r l 1  r l o l  r v h a : f

m o v  r 3 ,  # 8 0
m o v  n a d a ,  # 4 I  ; m i
. l -ca I  L oke
l c a l - I  d e l a y b e a !
m o v  r 3 ,  # 8 0
m o v  n a d a , $ 4 6  ; r e
l - c a 1 1  o k e
I c a I l  d e l a y b e a t
m o v  r 3 ,  S B 0
r lov  nada ,  #  52  ;  do
l c a l l  o k e
Ica  ) , I  de laybea t
m o v  1 3 ,  # 8 0
m o v  n a d a ,  # 5 2  r d o
I c a I l  o k e
] c a l l  d e l a y b e a t
m o v  r 3 ,  # 8 0
mov  nada ,  *46  ;  r e
l ca l - I  oke
Lca l l  de laybea t
m o v  1 3 ,  # 8 0
m o v  n a d a ,  f  4 1  i m l .
l c a l l -  o k e
Ica I I  de l  aybea t

m o v  1 3 ,  # 2 O O
mov  nada ,  #4  6
l -  ca  11  oke
m o v  r 3 ,  S 2 0 0
m o v  n a d a ,  $ 4 6
I c a I l  o k e

mov  bea t ,  #31
lca l - l  c ie l  aybea L

L ^ - !  ] r ' t (
u c a L t  n  t  J

; r e  1  l / 2

; r e  I  L / -



m o v  1 3 ,  # 4 0
^ - . 1 ^  r < nt t c r r J d  t  n J L

L c a l l ,  o k e
m o v  r 3 ,  # 8 0

-  - , , J  ^  | l q a

l c a 1 1  o k e

MOV bea t ,  #31
I  r . :  I  I  r ] o l : l ' h s r t

M O V  b e a t ,  f 7 5

m o v  1 3 ,  # 8 0
mov  nada ,  #52
L c a l l  o k e :
I  c :a  I  I  < j r :  I , l ybe , r t l
l c a l I  d e l a y b e a t

; o o  L /  t

; d o

. , l ^

rnc)v r ' )  ,  HBO
I rov  t  t ada  ,  l l 4  6  ;  r u
.L ca. l , I  oke
I c a l l  d e l a y b e a t
m o v  r 3 ,  # 8 0
n ( ) v  nada ,  H46  ;  L . :
. I ca - I l  oke
Ica lL  c i e l aybea t
m o v  1 3 ,  # 8 0
m o v  n a d a ,  # 4 1  ; m i
l c a l f  o k e
I a : I  I  r i - I . { ' 1 . \ a . I

m o v  r 3 ,  # 8 0
m o v  n a d a .  f 5 2  ; d o
l c a l l  o k e
l c a l l  d e l a y b e a t
m o v  r 3 ,  # 8 0
m o v  n a d a , # 4 6  ; r e
l c a l l  c k e
I c a I l  d e l a y b e a t

m o v  1 3 ,  # 4 0
. . - J -  ) , 1  t
r r o u c r r l l . t l ,

l -  ca  l . l  oke

I ' IOV  bea t ,  #37
l c a L i  d e l a y b e a L
l l ov  bca  t .  l l 7  5

m o v  r 3 ,  * 4 0
mov  nada .  #39
f c a l L  o k e

MOV bea t . ,  #37
' I  

^ . 1 1  , . ^ tr v q r r  \ r s r d y l J E d  L

MOV bea t ,  #?5

m o v  1 3 ,  # 8 0
m.\r /  n 2.1.  I  r l  I

; M I  L / Z

' q a  I  / l



l ca - l l  oJ<e
l c a l l  d e l a y b e a t
r r . o v  r 3 ' # 8 0
mov  nada ,  f f 52  

"dol  ca l "  I  oke
l ca  I 1  de laybea t
m o v  1 3 ,  # 8 0
m o v  n a d a ,  * 4 6  ; r e
L c a ] 1  o k e
l c a l l  d e l a y b e a L

m o v  1 3 ,  S 4 0
mov  nada ,  #41 '
I c a l l  o k e

N loV  bea  t .  #37
i c a l I  c i e l a y b e a t
U,Ol bca t  ,  # '7 5

mov  r3 ,  #30
m o v  n a d a .  # 3 9
I c a l  l  o k e

l , {OV  beaL ,  f  3?
I caJ - l  de laYbea t
l ,1OV bea E, #75

m o v  1 3 ,  S 8 0
mov  nac ia ,  #41
l c a l l  o k e

I c a I l  d e l a y b e a t

m o v  1 3 ,  # 8 0
rnov  nada ,  S46
l ca  I  I  ok t - '
I c a l l  d e l a y b e a t

r  l x

, ' s o I  r  2 x

, 'm i  l / 3

; F A

mov  13 ,  #8 t )
l nov  nada ,  #52  ;do
l c a l L  o k e
1 c a  1 1  d e l a i r b e a t
m o v  1 3 ,  S 8 0
m o v  n a d a ,  s 4 6  i  r e
I c a l l  o k e
l c a l l  d e l a y b e a t

m o v  r 3 ,  S 2 0 0
m o v  n a d a ,  # 7 1
l c a l l  o k e
n o v  r 3 ,  # 2 0 0
m o v  n a d a ,  S 7 1
I c a l I  o k e

I  ca -11  de  I  aybea  t
n o v  1 3 ,  S B 0
n o v  n a d a , f l 4 L  , ' t n i



!  ( j ( l  I  I  i r x r :

l c a l l -  d e l a y b e a t
n c ' \ . r  1 3 .  # 8 0
r n o v  n a c l a ,  # 4 1  ; j r \ i
I c a I l  o k e
i c : a  L l  d e l a y b e a L
m o v  r 3 ,  # 8 0
n o v  n a d a ,  * 3 9  ;  F A
l c a l l  o k e
J - c a l  I  d e  1 a  y b e a t
m o v  1 3 ,  # 8 0
m o v  n a d a ,  * 3 5  ;  S O L
L c a  I  L  o k e
l c a l l  d e l a y b e a t
m o v  r 3 ,  # 8 0
m o v  n a d a ,  * 3 5  ; S O L
l c a i l  o k e
l c a l 1  d e _ [ a y b e a t
r r l Q v  r 3 ,  # 8 0
n o v  n a d a ,  # 3 9  ;  F A
I  l a  I  I  . r k e
I c a I I  d e - L a y b e a t
n o v  r 3 ,  * 8 0
m o ' /  n a d a , # 4 7  i m 1
l c a l l  o k e
l c a l l  d e l a y b e a !
m o v  r . 3 ,  l l B 0
I r r o v  n a , d a ,  # 4 6  ;  r e
l c a 1 . l  o k e
l c a I l  d e l a y b e a t
m o v  1 3 ,  # 8 0
mol /  nada,  f r52 ;  do
I  c a l  I  o k r :
l c a l l  d e l a y b e a t
m o v  1 3 ,  f 8 0
m o v  n a d a ,  * 5 2  ; d o
. l -  ca- i .L  oke
l c a l l  d e l a y b e a t
m o v  r 3 .  # 8 0
m o v  n a d a ,  # 4  6  ;  r e
l c a ] l -  o k e
l c a I I  d e l a y b e a !
m o v  r 3 ,  # 8 0
: o r .  n a c d ,  H 4 I  , . m i
I c a I l  o k e
l c a l - L  d e l a y b e a t

m o v  1 3 ,  # 2 0 0
m o v  n a C a ,  # 4 6
] c a l I  o I : t :
n o v  1 3 ,  # ? 0 0
m o v  n a d a ,  # 4 6
L c a I l  o k e

m o v  b e a L .  # 3 1
l c a 1 I  d e l a y b e a L
n o v  b e a t ,  # 1 5

L  t / :

1  1 / :



i n o v  1 3 ,  # 4 0
f . . , : . '  n a d . r , l l 5 l
l r ' . r 1 1  r , k r

;no

I " I O V  b e a C ,  # 3 7
I c a i l  o e i a y b e a t
I ' f C v  b e , a L ,  t f ' l 5

I r r o v  L 3 , l l ) " 2 t )
m o v  n a d a  r  # 5 2  ; d o
I  l a l  I  o l : ' '

r .  t :  t -

mov s imPanmenu '  #00h
mov s impantempo, # 01h
mov s impannada, # 01h
rnov  s  impan# ,  #00h
mov  i e ,  #0Oh
mov  sp ,  #60h
l c a l l  i n i  t . l c d
i c a i i  i n i  t .  p p i
l'rov A, f 0
l.!O1/ DPTR, flportc
MO\l,( GDPTR, A
m o v  1 6 ,  # 1
m o v  1 1  , # L
n o v  d p t r ,  # s i l  t e k
l c a l l  p r i n t s t r i n g l
r n o v  d p t - r , 1 l s i  I
i c a l l  p r i n r s L r i n g 2

J . c a I I  s c a n k e y p a r j
mov r(1,  tonbol
c l  n e  r 0 ,  # ' 1 4 ' , m e n u t l
I c a I I  r : h o o s e n r e n u
a  j n i p  u lang1

no r /  r { / .  t ombo  I
c l  n e  r 0 ,  h ' C ' ,  u . l , a n g -
a l r rp  se tawa l

; d a t a  m e n u  y g  d i P i  I  i h
; xxxx
;  X X X X
; d a L a  L o m b o l  k r e s  d i r - e k a n

; p u s h - p o p  m a x  l 5 X  ! l l  6 C - 7 f

;  k o l o r n L
;  i d e m

; b a r 1 s 1

, ' b a r  i s 2

; r0ove Lornboi - > ii l.)
. l - \ r ^ . i i n ^ L r n  l , : i  - f l  d r : n / ' 1 .  r r : '

;  ) \ l . a  l 4  p a r r ( l q i  I  c l t  < ; o : ;  e t n t ' n  t t

, '  j  j k a  t i d a k  l o m p a t  u l  a n q  1

m. inr - l t f  :



Features
. Compatibl. with ll!Cs-511r Products
. 4K Bytes of ln€ystem Roprogrammable Flash Memory

- Endurance: 1,000 Write/Erase Cycles
. Fully Stalic Oporation: 0 Hz to 24 MHz
. Three-Lavel Progrzm Memory Lock
. '128 r &Blt Intemal RAM
. 32 Programmable UO Lines
, Two 16-Bit Timsr/Counl€rs
. Six lnterrupt Sourcec
. Programmable Sorial Channel
' Low Powor ldle and Power Down Mod€s

Description
The AT89C51 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
bytes of Flash Programmable and Erasable Read Only Memory (pEROM). The
device is manufactured using Atmel's high density nonvolatile memory technology
and is compatible with the industry standard MCS-51 n instruction set and pinout. The
orFchip Flash allows the program memory to be reprogrammed in-system or by a con-
ventionaf nonvolatile memory grogrammet. By combining a versatile 8-bit CpU with
Ffash on a monofithic chip, the Atmel AT89C51 is a powerful microcompuler which
provides a highly flexible and cosl effeclive solution lo many embedded control appli-
cations. 
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AT89C51

Ihe AT89C5'| provides the following standard features: 4K
oytes of Flash, 128 bytes of RAM, 32 lro lines, two 16-bit
limer/counters, a five vector two.level intenupt architecture,
a full duplex serial port, on-chip oscillator and clock cir-
:uitry. In addilion, the AT89C51 is designed with static togic'or operation down to zero frequency and supports lwo
;oftware selectable power saving modes. The ldle Mode
;tops the CPU while al lowing the RAM, t imer/counters,
terial port and interrupt system to continue functioning. The
)ower Down Mode saves lhe RAM contents but freezes
.he oscillator disabling all other chip funclions until the next'rardware reset.

Pin Descript ion
lcc
iupply voltage.

iND 
-

iround.
,ort 0
,ort 0 is an 8-bit open drain bidirectional l/O port. As an
iuiput port each pin can sink eight TTL inputs. When 1s
rre written to port 0 pins, the pins can be used as high-
mpedance inputs.
)ort 0 may also be configured to be the multiplexed low-
pder address/data bus during accesses to external pro,
lram and data memory. In this mode p0 has intemal ou-
|Jps.
Dort 0 also receives the code bytes during Flash program-
ning, and outputs the code bytes during program verifica-
ion. Extemat pullups are required during program verifica-
ton.
tort I
)ort 1 is an 8-bit bidirectional l/O port with internal pullups.-he 

Port 1 output buffers can sink/source four TTL inouts.
lvhen 1s are writlen to Port 1 pins they are pulled high by
he internal pullups and can be used as inpuls. As inputs,
)ort 1 pins that are externally being pulled low will source
;urrenl (ltL) because of the internal pullups.
)ort 1 also receives the low-order address bytes during:lash programming and verification.
,ot l2
'ort 2 is an 8-bit bidirectional t/O port with internal pultups.'he 

Port 2 output butfers can sink/source four TTL inputs.
Vhen 1s are written to Port 2 pins they are pulled high by
1e internal pul lups and can be used as inputs. As inputs,'ort 2 pins that are externally being pulled low will source
urrent (l;j because of the internal pullups.
'ort 2 emits the high-order address byte during fetches'om external program memory and during accesses to
xtemal data memory that use 16-bit addresses (MOVX @)PTR). In this appl icat ion i t  uses strong internal pul lupi

when emitting 1s. During accesses to external dala mem-
ory that use &bit addresses (MOVX @ Rl), Port 2 emits the
contents of the P2 Special Function Register.
Port 2 also receives the high-order address bits and some
control signals during Flash programming and vorification.
Port 3
Port 3 is an 8-bit bidirectional l/O port with internal pu ups.
The Port 3 output buffers can sink/source four TTL inouts.
When 1s are written to Port 3 pins they are pulled high by
the internal pul lups and can be used as inputs. As inputs,
Port 3 pins that are externally being pulled low will source
cunent (ltr) because of the pullups.
Port 3 also serves the functions of various special feafures
of the AT89C51 as listed betow:

Port Pin

P 3 0

P3 .1

r5 .z

P3,3

P3.4

r J . c

tsJ.t)

p:.2

Port  3 also receives some control  s ignals for  Flash pro-
gramming and verifi cation.

RST
Reset input. A high on this pin for two machine cycles whtro
the oscillator is running resets lhe device.

ALE/PROG
Address Latch Enable oulput pulse for latching the low byte
of the address during accesses to external memory. This
pin is also the program pulse input (PROG) dur ing Flash
programming.

In normal operation ALE is emitted at a constant rate of 1/6
the oscillator trequency, and may be used for external tim-
ing or c locking purposes. Note,  however,  that  one ALE
pulse is skipped during each access to extemal Data Mem-
ory.
lJ desired, ALE operation can be disabled by setting bit O o{
SFR location 8EH. With the bit set, ALE is active ontv dur-
ing a MOVX or MOVC instruct ion.  Otherwise, the pin is
weak l y  pu l l ed  h igh .  Se t t i ng  t he  ALE-d i sab le  b i t  has  no
effect if the microcontroller is in external execution mode.
FSEN
Program Store Enable is the read strobe to external pro-
gram memory.

,tE
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When the AT89C51 is executing code from external pro-
gram memory, FSEN is activated twice each machine
cycle, except that two FSEN activations are skipped during
each access to external data memory.
EA-/Vpp
External Access Enable. EA must be strapped to GND rn
order to enable the device to fetch code from external oro_
gram memory locations start ing at 0000H up to FFFFH.
Note, however, that if lock bit 1 is programmed, EA will be
internally latched on reset.
EA should be strapped to Vcc for internal program execu-
lrons.
This pin also receives lhe 12-volt programming enable volt-
99" {ee) during Flash programming, for parti that require
12-volt Vpp.

XTALl
Input to the invert ing osci l lator ampli f ier and input to the
internal clock operating circuit.
XTAL2
Output from the inverting oscillator amplifier.

r[E!c

,1||mEL 
r.!F T-.+i-.'.'--,'.F,;irq: -.*.. . -,, r.!'i!FBrq.,

I t  should be noted that when id le is terminated bv a haro
ware reset, the device normally resumes program execu-
tion, from where it left off, up to two machine cycles before
the internal reset algorithm lakes control. On-chip hardware
inhibits access lo internal RAM in this event, but access ro
the port  p ins is not inhibi ted.  To el iminate the possibi l i ty  of
an unexpected write to a port pin when ldle is terminated by
reset,  the instruct ion fo l lowing the one that invokes ld le
should not be one lhat  wr i tes to a port  p in or to external
memory.

Figure 1.  Osci l lator Connect ions

XTAL,I

mum vol lage high and low t ime specif icat ions must be
bbserVed.

ld le Mode
In idle mode, the CPU puts itself to sleep while all the on_
:hip per ipherals remain act ive.  The mode is invoked by
roftwa re. The contenl of the on-chip RAM and all the spe.
; ia l_funct ions registers remain unchanged dur ing t 'h is
node. The id le mode can be terminated by any enlbleo
nterrupt or by a hardware reset.

EXTERNAL
OSCILLATOR

SIGNAL

GNO

status of External Pins During tdle and power Down Modes

ldle

Power Oown

Internal

External

External

Program Memory

0 0 Data Data
l

I
i
I

I

ld le
Data

Float Data Addross

Oata

Data

Data

Oala

Data

PORTO PORT1 i PORTz i PONTI
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Power Down Mode
n the power down mode the osci ator is stopped, and the
nstruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis_
lers retain their values until the power down mode is termr_
nated. The only exit from power down is a hardware reset.
Reset redefines the SFRS but does not change the on-chip
RAM. The reset should nol be activated before Vgq is
reslored to i ts normal operating level and must be tteld
active long enough to allow the oscillator to restarl and sta_
tilize.

Lock Bit Protection Modes

ATB9C51

Program Memory Lock Bits
On the chip are lhree lock bi ts which can be lef t  unoro-
grammed (U) or can be programmed (p) to obtain the addi-
tional features listed in the table below:
When lock bi t  1 is programmed, the logic 'uuu, 

" , ,nu 
EA pin

is sampled and latched during reset. lf the device is pow-
ered up without a reset,  the latch in i t ia l izes to a random
value, and holds that value until reset is activated. lt is nec-
essary that the latched value of Ee be in agreement with
lhe current logic level at lhal pin in order for lhe device to
function properly.

Program Lock Bits

LB.I LB2 I LB3

Protection Type

I
U

U

lg_!!og'"r r"g!1"!"I=_
Movc instructions 

"tu"rruo 
t.. 

"ri"rn"r 
p.s.",.n ;;;;t 

"- 
oi*ur"J rr",n L,Ji,.,g 

"oo"bytes from internal mernory EA is sampled and latched on reset, anc further programmlng of tho
Flash is disabled.

Sam€ as mode 2, also verify is disabled.

P

Programming the Flash
f he AT89C51 is normally shipped with the on-chip Flasn
nemory aray in the erased state (that is, contents = FFH)
lnd ready to be programmed. The programming interface
lccepts either a high-voltage (12-volt) or a low-voltage
Vgs) program enable signal. The low voltage prograir-
ning mode provides a convenient way to program the
\T89C51 inside the user's system, while the high-voltage
)rogramming mode is compatible with conventional thiro
rarty Flash or EPROM programmers.
lhe AT89C51 is shipped with either the high-vottage or
ow-voltage programming mode enabled. The respective
op-side marking and device signature codes are listed in
he following table.

P r o g r a m m i n g  A l g o r i t h m :  B e f o r e  p r o g r a m m i n g  t h e
4T89C51, the address, data and control signals should be
set up according to the Flash programming mode table and
Figures 3 and 4. To program the AT89C51, take the foltow-
ing sleps.
1 .

2 .
?

Input the desired memory location on the address
l ines.

Input the appropriate data byte on the data lines.
Activate lhe correct combination of control signals.
Raise E-AA/pp lo 12V tor the higtrvoltage programming
mooe.

5. Pulse ALE/PROG once to program a byto in the Flasn
array or the lock bits. The byte-write cycle is self-timed
and typically takes no more than 1.5 ms. Repeat steps
1 through 5, changing the address and data for the
entire anay or until the end of the ob.iect file is reached.

Da-i; Polling: The AT89C51 features OEE po$ing to inor-
ca te  t he  end  o f  a  w r i t e  cyc le .  Du r i ng  a  w r i t e  cyc lo ,  an
attempted read of the last byte written wilt result in the com_
plement of the written datum on pO.7. Once the wdte cycle
has been completed, true data are valid on all outputs, and
the next cycle may begin. Data polling may begin any time
afier a wrile cycle has been initiated.
Ready/Busy: The progress of byte programming can also
be monilored by the RDYIESY output signat. p3.4 is puileo
low after ALE goes high during programming to indicate
BUSY. P3.4 is pul led high again when programming ts
done to indicate READY.

vpp = 12v vpp = 5V
ToFSide Mark

Signature

AT89C51
XXXX

ry.ry
(030H)=1E11
(031H)=stH
(032H)=tp11

AT89C51
xxxx-s
yylvw

(030H)=1EH
(031H)=s1H
(032H)=0sH

'he 
AT89C51 code memory array is programmed byte-by-

lyte in eilher programming mode. Io program any non-
nank byte ih the on-chip Flash Memory, the entire memory
nust be erased using the Chip Ense Mode.

dmiE[



Program Verifyl lf lock bits LB.l and LB2 have not been
programmed, lhe programmed code data can be read bacK
via the address and data lines for verification. The lock brrs
cannol be verified direcfly. Verification of the lock bits is
achieved by observing that their features are enabled.
Chip Erase: The entire Flash anay is erased electrically
:Ly.sinS. !le.ggr.combination of conrrot signats and by
holding ALE/PROG low for 10 ms. The code ariay is written
with all "1's. The chip erase operation must be executed
before the code memory can be re.programmed.
Reading..the Slgnature Bytes: The signature bytes are
read. by lhe same procedure as a normal verifiiation of
locations 030H,
031H. and 032H, except lhat p3.6 and p3.7 must be pu eo
to a logic low. The values returned are as follows.

r-

l|lmEt 
_.-..d_r's,L<-._._-rd?,-.qrF""-*_:F_

(030H) = 1 EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51
(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V progfamming

Programming Interface
Every code byte in the Flash array can be written and the
entire array can be erased by using the appropriate combi_
nation of control signals. The write operalion cycle is self_
t imed and once in i t iated, wi l l  aulomat ical ly t ime i tsal f  ro
complet ion.

All major programming vendors offer worldwide supporl for
the Atmel microcontroller series. please contact your local
programming vendor lor the appropriale software revjsion.

Flash Programming Modes

Write Code Data

Write Lock

Chip Erase

B i t - 3

Ht12V

H L

E-A/vpp i pz.o I p2,t : p3.6 p3.z

I

I

H H

1
H H

i  H/12V r - , r l H L L

\ Ht12V H t

-34 AT89C51



AT89C51

rigure 3. Programming lhe Flash

AT89C5 t
ADOR. AO;  A7

OOOOH/OFFFH

A 8 .  A 1 1

SEE FLASH
PROGRAMMING
MOOES TABLE

I

Figure 4.  Ver i fy ing the Flash

AoDR. Ao 
'- 

47

OOOOH/OFFFH

A l l

PGM_ - 
OATA

- PROG

PGM OATA
> (usE 10K

PULLUPS)

a - -

3.24 MHz - -i-

a
3-24 MHz

I  t a

a

r lash Programming and Verif ication Characterist ics
n = 0"C lo 70'C, Vcc = 5.0 t 10%

AT89C51

P't v{:c

Pz.O - P2.3 P0

P2.6

P2.7 ALE

P3.6

XTAL2 EA

P1 Vcc

P?,Q . P2.3 PO

P2,6

P2.7 ALE

P3.6

P3.7

XTAL2 EA

Symbol I parameter M in Max Units

r";1
1/br.cr-

, lrosrammrns !n111e vo119e

. 
Programming Enable Current

gscillator Frequency

l1:l

J

48tgL6t-

48tgs61

48tcr-cr_

uor 
-. 

ft;;";aJ,p;-Fno6i;- 
-"-

,o"g 
. 

Address Hotd After PROG

twcr Data Setup to FFOG Low

. 12f .Y
mA

MHz

9l!r _
I'g
'r"g!__
, l
GHSL '

48r^, ̂,
I 

48t61g1_
t "
,  1 0

t -
1 0

(,rlat|.

wci

_ -  ps

! s

1 1 0

48br-cr-

48tcr-cr-

48tcr-Cr_

1 . 0

2 .0

, lrs

ps

M S

cte: 1. Only used in 12-volt programming mode.
^.;-
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Flash Programming and Verif ication Waveforms - High Voltage Mode (Vpp = 12V)
VERIFICATION

aooCess

PORT O

ALE/PROG

I v"" I ' 
LoGtc tr
LOGIC 0l

II
> k te"s" 

I  , . ,^ , ,  ;  i  
!  < leHoz

t - - " ' l

r*rs. I r. i
l L

l i BUSY i
i

I i.- twc -- -t

ming and

t ,

P1 .0  -  P1 .7
P2.O - P2.3

l '  tavov

i oera our

touct-

tsHor-

lve
ING

Verifi
I

.1

I '

t,
tl
i <

/GL :

I
L

Flash Program
P1.0 - P1.7
P2.0 - P2.3

PORT O

EA/VPP

P2.7
(ENABLE)

P3.4
(RDY/BSY)

ALE/PROG

EANPP

P2.7
(ENABLE)

P3 .4 .
(ROY/BSY)

rms - Low Voltage Mode (Vp
VERIFICATION

i
i tcHax

'ELov

I
Ir BUSY i REAOT

r i

P=5V)

4.36 AT89G51



E".q ATB9C51

Absolute Maximum Ratings*
OperatirE Temperature....... -55"C to +125.C

Storage Temperature. . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  -65.C to +150.C

Voltage on Any Pin
with Respoct to Ground.. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . -1.OV to +7.0V

Maximum Operating Voltage.......... ........ 6.6V

DC Output Current. . . . . . . . . . . . . . . . . . . . . . . .  . . .  lS.0 mA

DC Characterist ics
Tn = -40'C to 85'C, VCc = 5.0V t 20% (unless otherwise nored)

Stresses beyond those listed under "Absotute
Maximum Ratings" may cause pelmanent dam-
age to the device. This is a stress rating only and
functional operation of the device at lhese or any
olher conditions beyond those indicatod in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Vr I lnput Low \bttsge- : _ -0.5

-0.5 l

0.2 vcc - 0.1

0.2 vcc -  0 .3
Ingjt HEh Votrage

Vttt t Input High Voltag€

'/ou_

Vout
?

. Output Low \bttage{1) leor-ts t.2.3;

I Outout Low vottage(1)
(porr 0, ALE, trS-E-N)

Vox Output High Vottage
(Porls '1,2,3. ALE. FSEN-)

Output High Voltage
(Port 0 in Exte(nat Bus Mode)

;  IOL  =  1 .6  mA

I  'o.  I t ' ,no
-l 

'* I 
"o uo, v"" I sv i r o"z"

[  ' . "= t i ro
I
I  ron = -10 pe
I-.--
I tox = -800 Un. Vcc = 5V r 10%

(Excapr XTAL 1, RST)

(XTAL1, RST)

loH = -300 pA

16; = -80 pA

Yry:o4!v
V1p = 2V, VCC = 5V |l0%

I

I

I

0.75 Vcc

o9u" "

0.75 Vcc

0.9 vcc

!A

l rA

-50

mA

f1
!rA

l,r _-
lrl

I t t

-650

r 1 0

300

1 0

20

Logical 0 Input Cunent (Porls 1.2,3)

Logical 1 to 0 Transition Current
(Ports 1.2.3)

Inpul Leakage Cunent (Port 0, EA)
!A

K()

pF

mA

RRST Reset Pulldown Resistor

Fower Supply Current

Po*", Oorn f.,foo"fa

co-

lcc

5

1 @

Vcc = 3v
Notes: 1. under steady state (non-tr:rnsient) conditions, loL must be externaly rimited as nlloi/s:

Maximum 191 per port pin: 1O mA
Maximum loL per &bit port: port O: 26 mA

Por t s  1 .2 .3 :  15  mA
Maximum total lol for all output pins: 7.1 mA
lf loL exceeds the test condition, voL may exceed the related specification. Pins are not guaranteed to sank current greaterthan the listed test conditions_

2. Minimum Vg6 for power Oown is 2V.

iIMEi
-llE-

0 . 4 5 < V t f t < V c c
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r|mEr
AC Characteristics
(UnderOperating Conditions; Load Capacitance for Port 0, nlglpROG, and PSEN = 100 pF; Load Capacilance for all other
outputs = 80 pF)

External Program and Data Memory Characterist ics
Symbol Parametsr 12 MHz Osc l l la tor  16 to  24 MHz Osc i l la lor

' t i i

Min Max Min Max

Units

,,,clcL Oscillator Frequency MHz

tlxLL 2tcLcL-40

br.cr . '13

ftF llrls€ wjdth
Address Valid lo ALE Lo/v

127

43

ns

nstarn-L

t .4I-
turv

Address Hold Afrer ALE Low 48 
i tcr.cr_-2o

233 4kLcr€s
ns

nsALE Low to Valid lnstructbn ln

!rt
tptpx

ALE Low to FSEN Low

PSEN Pulse Width_ . . - .
PSEN Lo/v to Valid Instruction In

43 1
20? .

r  145

tcucr--13

3tcLcL-20

3tcLcL-45

ns

ns

ns

ns

ns

ns

ns

tpLtv

tpxrx

tpxrz
. Input lnstruction Hold After FSEN

Input Instruction Float After PSEN
:______
PSEN to Address Valid

Address to Valid Instruction ln

PSEN Lo\,r/ to Address Float

!
n

I
r 5 9

t l

.  3 1 2
I
r  '10

tcLcl- |  u

tcr-cL-8

q r - .  ^ .  - ( (

.  ro

tpxrv

tavry_

tpuz

!n.ry RD Pulse Width

WR Pulse Wdth

400

400

6tcLcr-100 
,

6tcLcL- t 00

ns

ns

tnLw RD Lo,r/ to Vatid Oata ln

oata Hotd After RE 0

252 ns

nstnxox

.tBlgz ..
ttr-w

gata float A1€l Ro-

fLE t?w to valid D€ta ll
' - . '  1

Address to Valid Oata In

ALE Low to RD or WR Lo,v

Address to iRO or Wri Lo,v

Oata Valid to WR- Transition 
- - -- -- -r' '

.  '  -  . - . :
Dala valid ro Wn Htgn

Oata Hold After WF

200

?01
Z J

433

33

3t6161-50

1!",,.1-7.5
tcr-cl-20

TtcLcL- 120

hr-cr--20

E , 1 ' l

2tlcr-28 _
StcrcL-'150

gtcLcr-165

3tcrc!+50300

ns

ns

NS

ns

ns

ns

ns

ns

i tcvw
t -

, t..ry!-

l-'ryry!--
bryl
bwH
Iwxox

tB.g

twxtx
m Lo$/ to Address Float

RD or WR High to ALE High 43 123

n

tcr-cr-2O tg161+25

ns

ns

+38 AT89C51
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:

Erternal ProgramMemory Read Cycle

trxrL i

PSEN

PORT O

PORT 2

External Data Memory Read Gycle

Ir-Hut-

PSEN

PORT O

PORT 2

A O . A 7

A 8  -  A 1 5

RD

twsLH

+ tLLclv -----)

F- tF
._.-_ rr,r-vw __ 

I
_,1; \ l

ILRH -}

+-| tnxOZqltovt-t-
t r--n _$tnxox

.AO - A'7 FROM Rt OR OPLX ) oArA rN >> \AO - A7 FROM PCL INSTR IN

- tavor
pz.o - p2.7 oR A8 - A1s FRoM opH X AB - A1s FRoM pcH

rl-

^{|lmEr



External Data Memory Write Cycle

ALE

PSEN

WR

PORT O

PORT 2

External Clock Drive Waveforms

0.2 vcc -  0.1v

hnct
v c c '

0.45V -- --

0.5v

. - ' '
l .

! lclcx

I tc,-ct

Clock Period

High Time

Low Time

Rise Time

Fall Time

4 1 . 6

1 5

1 5

AO. A.7 FROM RI OR DPL

P2.O - P?:7 OR A8 _ A.ts FROM OPH

External Clock Drive

lftcrcr_ Oscillator Frequency

.|.ll0 AT89C51
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Serial Port Timing: Shift Register Mode Test Condit ions
(Vcc = 5.0 Y ! 20o/oi Load Capacitance = B0 pF)

i Symbol Paramete(

Shift Register

INSTRUCTION
ALE

CLOCK

,wRrTE TO SBUF,

OUTPUT DATA

,  CLEAR RI  ,

INPUT DATA

vc-.  0.5v -

0.45V

- 0.2 Vcc + 0.9V

TEST POINTS

* 0.2 vcc . 0.1v

Vl o^o' o lV

VLo^o

Vtooo - o tV

Variable Oscillator

Timing Reference
Points

Mode Timing Waveforms

I  - - o , - -  l t - -  1 -  |  - 2I  t - ] " r t  I  n .  T t  I  T - l r a_ . ,  |  _ , t _ ' -  . _o  _  i  _  5
' L_J (_J (_J L_l L_t LJ _J - I

6 7 ' 8
f l ' n  n ' , n  - r  t ' _  - r i - ' - - l r r . " - r  . _ , .  i _ _ " . - _ r  L

- 
* L-Tl !J L___., r___..i Lt i._l i_t l__ .J :,-_ L_-] !__,J

lt---_i txrxr

F '- t^rb^

F- rxr-rox

AG Testing InpuUOutput Waveforms(1) Float Waveforms(1)

S E T  T I

S E T  R I

v o t  . 0 t v

Vor .  o  tv

1. AC Inputs during testing are driven at Vcc - 0.5V for
a bgic 1 and 0.45V br a logic 0. Timing measure-
m€nts ar€ made at VtH min. for a logic 1 and V|1
ma.x. tor a bgic 0.

For timing purposes. a port pin is no longer floating
when a 100 mV change from load voltage ocqJrs. A
port pin begins to float when 10O mV change trom
the loaded VO6A/O1 level occurs.

Note: 1 .
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Ordering Information

(MHr) Supply i Ordering Code Package Operat ion Range

5V ! 200/0

444

44J

40P6

. 
44Q

444

44J

40P6

440

44A

44J

40P6

440

44A

44J

40P6

440

Comnrercial

(0'C to 70'C)

tndustrial

({0'C to 8s.C)

Automotive

(-a 0'C to 105"C)

Commerciai
(0'C to 70"C)

AT89C51-12AC

AT89C51-12JC

AT89C51-12PC

AT89C51-120C

AT89C51-12J1

AT89C51-12P1

AT89C51-12Qt
' AT89C51-12M

i AT89C51-12JA
I AT89C51-12PA

AT89C51- 120A
AT89C51-16AC

AT89C51-16JC

AT89C51-16PC

AT89C51-16QC

ATB9C51-16A1

AT89C51-16J1

AT89C51-16P|

AT89C51-1601

AT89C51-20PC

AT89C51-20QC

AT89C51-20A1

AT89C51-20J1

AT89C5l-20P|

AT89C51-2001

I AT89C51-r6AA

AT89C51-16JA
r AT89C51-16PA

, trgegll_-16q1 _
AT89C51-20AC

AT89C51-20JC

44A

44J

40P6

440

44A

44J

40P6

440

5V r 20% 444

44J

, 40P6

44Q

44A

44J

40P6

440

u2 AT89C51
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Ordering lnformation
Sposd Power
(MHz) I Supply Ordering Code

AT89C51-24AC

AT89C51-24JC

AT89C51-24PC

AT89C51-240C

areeCsi-iqar
AT89C5l -24J1

AT89C5t-24Pt

AT89C51-24Q1

444

44J

44P6

4!O

44A

44J

44Q

Oporat ion Range

Comm6rcial

(0'C lo 70"C)

44 Lead, Thin Plastic Gutl Wing Ouad Ftatpack (TOFP)

44 Lead, Plastic J-Leaded Chip Canier (pLCC)

40 Lead, 0.600" Wide, Ptastic Ouat Intine package (pDlp)

i 44 Lead, Plastic Gutt Wing euad Flatpack (pOFp)

.|rrl

,lmEr



intel. 82C55A
CHMOS PROGRAMMABLE PERIPHERAL INTERFACE

r Compatible with all Intel and Most
Other Microprocessors

r  High Speed,  "Zero Wai t  State"
Operation with I MHz 8086/BB and
80186 /  188

z 21 Programmable l /O Pins

r  Low Power CHMOS

r Completely TTL Compatible

r  Contro l  Word Bead-Back Capabi l i ty

r Direct Bit Set/Reset Capabil i ty

r  2 .5 mA DC Dr ive Capabi l i ty  on a l l  l /O
Port Outputs

r  Avai lab le in  40-Pin DIP and 44.Pin PLCC
n Avai lab le in  EXPRESS

- Standard Temperature Range
-  Extended Temperature Range

The Intel 82C55A is a high-perf ormance, CHMOS version ot the industry standard 8255A general purpose
programmable l/O device which is designed lor use with all Intel and most other microprocessors. lt provides
24 llO pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation.
The 82C55A is pin compatible with the NMOS 8255A and 8255A-5.
In MODE 0, each group of 12 l /O pins may be programmed in sets of 4 and I to be inputs or outputs. In
IIODE 1, each group may be programmed to have 8 lines of input or output. 3 of lhe remaining 4 pins aie used
lor handshaking and interrupt control signals. MODE 2 is a strobed bi-directional bus configuration.
The 82C55A is fabricated on Intel's advancad CHMOS lll technology which provides low power consumption
with performance equal to or gr€at€r than the €quivalent NMOS product. Th€ S2C55A is available in 40-pin
DIP and 44-pin plastic leaded chip carrier (pLCC) packages.

i i i i i i

r f ta r

23t256-2

Figure 2. 82C55A Pinout
Diagram6 Ar€ lO. pin rsl€rsfic€ Only. Paclae€
sizgs are nol to scal€.

t

I

It

l r

!r!:r 
tt

t'

, l

t l

,o

:l

23 tz f i -  |
Flgure I.  82C55A Elock Dlagram

Octeber  1995 Ordar Numb.r: 23 1256.O0n



82C55A intel,
Table 1.  Pin Descr ipt ion

Symbol
Pin Number

Dip PLCC Type Name and Funct ion

PAr,-ri z - J t /o PORT A, PINS 0-3: Lower nibble of an 8-bit  data outour latch/
buffer and an 8-bit data inout latch.

R D 6 BEAO CONTBOL: This input is low during CPU fead operations.
( . J o 7 CHIP SELECT: A low on this input enables the B2C55A to

responcl to FD- and WR- signals. RD and WR are ignored
otherwise.

G N D 7 B System Ground
a \ 1 - 0 6 - l J 9 -  1 0 I AOORESS: These input signals, in conjunction RD and WFi,

control the selection of one of the three ports or the control
word registers.

A l Aq R D WR cs Input Operatlon (Read)
0 0 0 1 0 P o r t A - D a t a B u s
0

1

'I

0

0 l I
0

?ortB-oatgQg9-
Porl C - Data Bus

'I 0 1 U Control Word - Data Bus
Output Operation (Write)

n 0 ,l Data Bus . Port A
U 1 I 0 Data Bus - Port B
1 0 1 0 Data 8us - Port C

1 1 0 0 Da[a Bus - Control

Oisable Function
X X X X DataBus .3 .S ta te
X X I 1 o Dala  Bus .3  -  S ta te

r v -  t ! t 1 1 , 1 3 - 1 5 t/o PORT C, PINS 4-7: Upper nibble of an B-bit  data output latch/
buffer and an 8-bit  data input buffer (no latch lor input). This port
can be divided lnto two 4-bit ports under the mode control. Each
4-bit port contains a 4-bit latch and it can be used lor the control
signal outputs and status signal inputs in coniunction with Dorts
A and B.

PCo-c 1 4 -  1 7 1 6 - 1 9 t /o PORT C, PINS 0-3:  Lowcr nibbte of  por l  C
r o - z : ) 20-22,

24-2A
t /o PORT B, PINS 0-7:  An 8-bi t  data output tatch/bufter and-an &

bit data inout buffer.
vcc a o Z J SYSTEM POWER: 'r  5V Power Suppty
Dt -o 27 -34 30-33,

J J - J 6

t/o DATA BUS: Bi-drrectional, tn.state data bus lines, .on.r"*O io
system data bus.

RESET 39 RESET: A high on ttris input clears the control registor and-Ii
ports are set to lhe ingut mode.

. JO 40 WRITE CONTROL: This input is low during CpU wrir€
operatrons.

PAi  -a 37*40 41-44 t /o PORT A, PINS 4-7: Upper nibbte of an 8-bit data outout tatch/
buf fer and an 8-bit data input latch.

NC I ,  t < .

2 3 , 3 4
No Connect



int*t"
82C55A FUNCTIONAL OESCRIPTION

General

Th€ 82C55A is a programmable peripheral inter{ace
<levice designed for use in Intel microcomput€r sys-
lems. lts function is that of a general purpose l/O
component to inlerface peripheral equipment to the
nrcroconrpuler system bus. The functional con{igu-
rat ion ol the 82C55A is programmed by the system
software so that normally no external logic is neces'
sary lo interface peripheral devices or structures.

Data Bus Butler

Thrs 3-state bidirect ional 8-bit  buffer is used to inteG
lacc the 82C55A to thc system data bus. Data is
transmitted or received by the butler upon execution
of input or output instructions by the CPU. Conlrol
words and stalus informalion are also transferred
lhrough the data bus but,er.

Read/W.ite and Control Logic

The tunction of this block is lo manage all ol th€
internal and external translers o{ bolh Data and
Conlrol or Status words. lt accepls inputs {rom the
CPU Address and Control busses and in turn, issues
commands to both ol the Control Groups.

Group A and Group B Controls

The tunctional configuration of each port is pro-
grammed by the systems software. In essence, the
CPU "outputs" a control word to the B2C55A. The
control word contains information such as "mode",
"bit  set", "bit  reset", etc.,  that ini t ial izes the func-
t ional confiquraticn of the 82C55A.

82C554

Each o{ the Control blocks (Group A and Group B)
accepts "commands" from th€ Read/Write Control
Logic, receives "control words" from the inlernal
data bus and issues the proper commands lo its as-
sociated ports.

Control Group A - Port A and Port C upper (C7-C+)
Control Group B - Port B and Port C lower (C3-C0)

The control word register can be both writlen and
read as shown in the address decode table in tho
pin descriptions. Figure 6 shows the control word
format for both Read and Write operations. When
the control word rs read, bit D7 will always be a logic
"1", as this implies control word mode information.

Port6 A, B, and C

The 82C55A contains three B-bit  ports (A, B, and C).
All can be configured in a wide variety of tunctional
characterislics by th€ syslem soflware but sach has
its own special features or "personali ty" to lur lher
enhance the power and flexibility ol the 82C55A.

Port A. On€ 8-bit data output latch/bulfer and one
B-bit input latch butfer. Both "pull-up" and "pull-
down" bus hold devices ar€ pr€senl on Port A.

Port B. One 8-bit data input/output latch/buffer.
Only "pull-up" bus hold devices are prosont on Port

Port C. One 8-bit data output latch/buffer and one
8-bit data input bufter (no latch for input). This port
can be divided into two 4-bit ports under lhe mode
control. Each 4-bit port conlains a 4-bit latch and it
can be used lor the control signal outputs and slalus
signal inputs in conjunction with ports A and B. Only
"pul l-up" bus hold devices are present on Port C.

See Figure 4 lor the bus-hold circuit configuration f or
Port A. B. and C.



82C55A

23 t256 -j

Figure 3.  82C55A Block Diagram Showing Data Bus Butfer and Read/Wri te Controt  Logic Func ons

RESET

INTERNAL
orll ttl

tNlEt{a!
OATA OUT

[ .TTEFNAL
POFI  A
Plll

EX 'EFNAL
POrr s.c

IXIERNAL
DATA

Porl prns foaded vr'ith nloro tllan 20 pF capacitanc€ may nor hav6 0reir logic tuu"i grrr"^ilffiilr,ng a ha.dr,rare ,eser.

intel"

Figure 4.  Port  A,  B,  C, Bus-hotd Cont igurat ion



intel"
82C55A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can
be selected by the syslem software:

Mode 0 - Basic input/outpul
Mod€ 1 - Strobed Input/output
Mode 2- Bi-direct ional Bus

When the reset input goes "high" all ports will be set
to the input mode with all 24 port lines held at a logic
"one" level by the internal bus hold devices (see
Figure 4 Note). After the reset is removed the
82C55A can remain in the input mode with no addi-
tional initialization required. This eliminates the need
for pullup or pulldown devices in "all CMOS" de-
signs. During the execution of the system program,
any of the other modes may be selected by using a
single output inslruction. This allows a single
82C55A to service a variety of peripheral devices
with a simple software maintenance routine.

The modes lor Porl A and Port B can b6 soparately
d€fined, while Port C is divided into two portions as
required by the Port A and Port g definitions. All of
the output registers, including the status flip-tlops,
will be reset whenever the mode is changed. Modes
may be cornbined so that their functional definition
can be "tai lored" to almost anv l /O structure. For
instance; Group B can be programmed in Mode 0 to
monitor simple switch closings or display computa-
i ional results, Group A could be programmed in
Modo 1 lo nronitor a koyboard or tapo roador on an
interrupt-driven basis.

2312'16-'

Figure 5.  Basic Mode Def ln l t lons and Bus

82C55A

Figure 6. Mode Definit ion Format

The mod€ delinitions and gossible mod€ combina-
tions may s6em confusing at first but aft€r a cursory
revrew ol the complete devtce operation a simple,
logical l/O approach will surface. The design of the
B2C55A has taken inlo account things such as efli-
cient PC board layout, control signal dofinition vs PC
layout and complote tunclional flexibility tO Support
almost any peripheral device with no external logic.
Such design represenls lhe maximum use of thc
avai lable pins.

Single Bit Set/Re6et Feaiure

Any of the eight bils of Port C can be Set or Feset
using a single OUTput instruction. This foalur€ re.
duces soltware requirements in Control-based appli.
cat ions.

Whon Porl C is being used as status/control lor port
A or B, thes6 bits can bo sat or r€set by using the Bit
Sel/Reset operation iust as i f  they wer€ data outpul
ports.

o , or o .  l o r o, o! oo

I

J

i
I

I
I

I
I

I
L*

/  ' r(xr. \

roNt !

raoDa ttltcno||
0. r.oo€ 0

/ crq-t a \

r.(l)e ttItcno.

0r . root I

roo: Lr fl^o

2312.$-6

Interface



82C554 intel.
Interrupt Control Functions

When the 82C55A is programmed to operate in
mode 1 or mode 2, control signals are provided that
can be used as interrupt request inputs to the CPU.
The inlerrupt request signals, generated lrom port C,
can bo inhibi led or onablcd by sott ing or rosott ing
the associated INTE f lip-f lop, using the bit set/reset
f unction of oort C.

This function allows ths Programmer to disallow or
allow a specilic l/O device to interrupt the CPU with-
out afiecling any other device in the interrupt struc-
ture.

INTE t l ipj lop def ini t ion:

(BIT-SET)-INTE is SET-Interrupt enabte
(8lT-RESET)-INTE is RESET-lnterrupt disabte

Note:
All Mask llip{lops are automatically res€t during
mode sel€ction and dsvic€ R6set.

Co lhot wono

o r i q . o r l D z D! 0o

t t t

t l
t l
l r
l *
i

l.'g.I-* I0.  Fr l [ r  
I

8rI  l t ! tcT
tol'l-rli'i]s]in

-  l 0 l r  l 0 i l  l 0 l t : 0 l r  l M
*FolllilfifiFF;]
-F fololtliTfils;l

23125€'-7

Figwe 7. Bit  Set/Reset Format
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Operating Modes

tt locje 0 (Basic Input/Output). This
{igural ion provides simple input and
l lons {or each of the threc Dorts. No
is required, data is simply writ ten to
soecrf ied oort.

{unctional con-
oulput opera- '

"handshaking" .
or read from a .

82Cs5A

Mode 0 Basic Funct ional  Def in i t ions:

Two B-bit ports and two 4-bit ports.

Any port can be lnpul or outpul.
Outputs are latched.
Inputs are not latched.
16 dil{erent lnput/Output configurations are pos-
sible in this Mode.

MODE 0 (BASTC |NPUT)

MOD€ 0 (BASTC OUTPUT)

T
t



O Z t T J J A intel,
MODE 0 Port Detini l ion

E GROUP A GROUP B

L ' I s3 D 1 D6 PORT A PORT C
(UPPER) PORT A PORT C

(LOwER)
0 0 o OUTPUT OUTPTJT OUTPUT OUTPUT
0 U U 1 OUTPUT OUTPUT OUTPUT INPUT
0 () 1 OUTPUT OUTPUT z INPUT OUTPUT
0 0 1 1 r\t  tTDl tT OUTPUT INPUT INPUT
n 1 OUTPUT INPUT OUTPUT OUTPUT
0 I 0 1 OUTPUT INPUT OUTPUT INPUT
n 1 1 U OUTPUT INPUT o INPUT OUTPUT
0 1 1 1 OUTPUT INPUT 7 INPUT INPUT

0 0 INPUT OUTPUT 8 OUTPUT OUTPUT
1 U 0 1 INPUT r\t  tTDt tT o OUTPUT INPUT
1 1 INPUT OUTPUT INPUT OUTPUT

U 1 'I INPUT OUTPUT l l INPUT INPUT
1 1 0 NPUT INPUT 1 2 OUTPUT OUTPUT
1 1 1 NPUT IT'JPUT I J OUTPUT INPUT
1 1 1 NPUT INPUT 1 4 INPUT OUTPUT
1 1 'I 1 NPUT INPUT ' l R INPUT INPUT

FIODE 0 Conf igurat ions

o, o. o. o. o, or o! Dc

or or r\ 6, fr, or or oo
9l 

o. 
"r 

o. ot or o, Do

o i l

23r256- l0

r l 0 o 0

a

0 o 0

U
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MODE 0 Conf igurations (Continued)

J !  ! .  U ,  U r  O c g l  0 6  g ,  : : .  l ) 1  O ,  O t  a r

c( ) \  r . rcL  wcaa)  a ro

,r 9e Or C. Q! 02 Or foCt (i O,, rr. lr r- lt !.

. '  
: :1  

o |  a t  . |  i1  o1  oc
J r  D j  D r  l i

231256-  1  r

o n  o r n

o,  u .  o ,  o .  o r  a r  c ,

T

E
t



82CssA intel-
MODE 0 Conf igurations (Continued)

co. r rRqL t roeo . t2

,, D, O, Dr O, C_
c o N I n o t r  o t s o r r r

o, D. r)r o. a, o,

0

r.!filrror nr)|rt) r't t

o, o. 05 or o, 9r

.F.{tFOr sr(rio.r5

o, o. o, o. o, o: or oo

Or-Oo--...._

o

a o o

Operating Modes

MODE 1 (Strobed lnput/Output). This lunctional
configuration provides a means for transferring l/O
data to or f rom a specilied port in conjunction with
slrobes or "handshaking" signals. In mode .1, port A
and Port B use the lines on port C to generate or
accept these "handshaking" signals.

Mode 1 Basic {unctional Detinitions:

a

Two Groups (Group A and Group B).
Each group conlains one 8-bit data port and one
4-bit contol/ data pod.
Ths 8-bit data port can b€ €ilh€r input or output
Both inputs and outputs are latch€d.
The 4-bit port is used for control and status of the
B-bit data port.

1 0



intel"
Input Control Signal Definit ion

StB lstroire Input). A " low" on this input loacls
data into the input latch.

IBF (lnput Eutter Full FlFJ

82Cs5A

A. " high" on this output indicates that the data has
been loaded into the input latch; in essence, an ac-
knowlcdgcmcnt. IBF is ser by ST B- input bcinq low
and is reset by the r ising edge of the R0 rnput.

I i ITR (lnterrupt Request)

A "high" on this output can be used to interrupt the
CPU_ when an inpul device is requesting service.
INTR is set by rhe STE is a ' ,one", tBF i i  a . .one"
ggd INTE is a "one". n is reset by the la ing edge of
FtD. This procedure a ows an input devi-e to re_
quest service from the CPU by simply strobing its
oaia inlo thB port.

I N T E  A
Control led by bit  set/reset of PCd.
INTE B
Controlled by bit set/reset of pC2.

5 o

2 3 1 ? 5 6  -  1 1

Figure I.  MODE 1 (Srrobed Input)

o, or or o. o! or or oc

2 3 r 2 5 6 -  r 3

l )7  oa  ! r ,  r ) .  u ,  l r t  0 !  oo

Figure 8.  MODE I  Input

1 1
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82C55A

Output Control Signal Detinit ion

6gf (Output Euffer Fu[ F/F]. The OBF ourput wit l
go "low" lo indicate that the cpU has rvritten data
out to lhe spccif  ied porl.  The Gf f  t f  wi l t  be set bv
the risino edge of lhe WFi input and resel [y [f,ft
Input lreing low.

INTE A
Control led by bi l  set/reset of pC6.

INTE B
Controfled by bit set/ rcsel o( pcz.

ACK (Acknowledge Input). A "tow', on this input
informs th€ 82C55A that the data trom port A or port
B has be6n accopted. In €ssence, a respons€ lrom
the peripheral device indicating lhat it has received
the data output by the CpU.

INTR (lnterrupt Request). A ,,high" on this output
can. be used lo interrupt lhe CpU when an output
oevrce has accepted data transmitted bv the cpU.
INTR is sel when AeK is a ,,one". OBF 

-is 
a,,onc'i

g* INTE is a "one". tt is reset by the ta ing edge of

intel.,.

o r o r r \ o . \ o r o , r ) .

231256-15

Figure 10. MOOE I Output

231256- t  6

Figure 11. MODE 1 (Strobed Output)

I



intel" 82Cs5A

Combinatione of MODE 1

Port A and Port B can be individually defined as input or output in Mode 1 to support a wide variety ol strobed
l/O applications.

Figure 12. Combinations of MOOE 1

Operating Modes

MOCE 2 {Strobed Bldirectionat Bus t,/O).This
tunctional configuration provides a means lor com-
municating wilh a peripheral dovico or structure on a
single 8-bit bus for both transmitting and receiving
data (bidirectional bus t/O). "Handshaking" signati
are provided to maintain proper bus flow discipline in
a similar manner to MODE 1. lnterrupt generation
and onable/disable lunctions are also avai lable.

Jr'.,rOOe 
2 Basic Functionat Definitions:

| .  Us€d in Group A only.
. One B-bit, bi-directional bus port (port A) and a 5-

bit control port (port C).
. Both inputs and outputs are latched.
. The s-bit control port leort C) is used for control

anct status lor the 8-bit. bi-directional bus oort
{Port A).

Bldlrect lonal Bus l /O Control Slgnal Deflnl on

INTR (lnterrupt Request). A high on this oulput can
be used to int€rrupt the CpU for input or output opeG
altons.

Output Operationc

6EF lOutgut Euffer Fuil). The OEF output will go
"low" to indicate that the CPU has written data oul
to porl A.

ACR (Acknowledge). A "tow" on this input €nabtes
the tri-state output bu{fer of Port A to send out the
data. Otherwise, the output buffer will be in the high
impedance stato.

l t l lE 1 (The INTE Fi lp-Flop Assoctated wlth
OBF). Controlted by bit ser/reser ol pC6.

lnpul Operal lons

STE lStroUe lnput). A "low" on this input toads
data into the input latch.

IBF ( lnput Euffer Ful l  F/F). A "high" on this output
indicales that data has been loadod into tho inout
la lch.

INTE 2 (The INTE FilpFtop Associarsd wfth l8F).
Controlled by bit set/reset of pC4.

'c!

a )

rri^ 6l^

_ -r.

$ o r q . o . o r o r o , o o

oE-a!

ic&

t l

xJFrr- isrRoa€ortrur?
PORT I - |STROA€O OUt PlJ tl

4qf  .  -  !61eoafoo t t?u t l
t\)Ai 6 .SlFOa(O lNtull

231256  -  17

o, o. or o. or Dr ot o,

1 3



oi o. or o:

rc:o
| - |irauT

0. Oul tu l

O - r r @ E O
| - raO0C I

231256- t 8

Figure 13. MODE Control Word

82C5sA

D'IA FloI
cr9u to t:ctna

DATA FIO'
P:ttPnEiat to ttc55a

t l

l - l ' ." -l

intel."

FT

6E'

AER

fie

rlntr|t€RA!
sus

oArA ff,o{
uc6tr to DttPt{lr!

Itatl,E|l.
atcta. to tq,o

23 1256- 20

Figure 15. MOOE 2 (Bidirect ionat)

tlH"$;:".HF-Eeq,#;+.:*&r!.q#g-_"1ffi i,;_g.,o,oRb,sp6161,5e61q

6-f.

flr^

t/t)

Flgure 14. MOOE z

1 4
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MODE ? AND MOOE O IINPUT} MOD€ 2 AND MOOE O (OUTPUT)

MOO€ 2 ANO MOOE I lrNPUn

- t r .

cor ll.f)r rofi,

n r n . \ n . o r u r c r D 0

r  l r  I  ( l  .  i  .  I t  i  0 I ,

----- ^c-^

fi^

UO

*]^

- i .

fu^

MOOE ? ANO MOO€ T IOUTPUT'

-(

ffi.

ff\
o-iFr

atic

231256-2r

Pcl

t{.

Er'tQ

r), o. oi o. Dr o, o1 o. o r o r \ o . o ! o r o , o o

tcr

Figure 16. MODE 1/a Combination6
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ModE Delinition Summary

intel"

rAo
PAr
PAz
PAg
PAa
PAs
PAo
PAt

MODE O

1N OUT

N
N
N

N
N
N
N

r1l I.r

OUT
n t  tT

OUT
OUT
OUT
OUT
OUT

PBo
PBr
PBz
PBc
PBa
DFt-

PBt

IN
I N
IN
I N
IN
IN
I N
IN

OUT
OUT
OUT

OUT
r ) t t T

OUT
OUT

PCo
PCr
YV2

PCo
PCa
r\r5

Pce
PGz

IN
I N
IN
IN
I N
IN
IN
IN

OUT
OUT
OUT
OUT
OUT
OUT

OUT

Special Mode Combination Considerations

There are several combinations o{ modes possible.
For any combination, $ome or all ot ths Port C lines
are us€d lof control or status. The remaining bits are
€ith6r inputs or outputs as defined by a "Set Modo"
commano.

During a read of Port C. the state of all the port C
lines, excepl tne nek and STB tines, wiil be ptaced
on the data bus. ln place ol the A-CR and STE tine
states, llag status will appear on the data bus in the
PC2, PC4, and PC6 bit positions as illustrated by
Figure 18.

MODE 1

IN OUT

IN
IN
I N
IN
IN
IN
IN
IN

OUT
OUT
OUT
OUT
OUT
OUT
OUT
OUT

N

N

N
IN

IN

IN

IN

IN

OUT
OUT
OUT
r'$ lT

OUT
OUT
OUT
OUT

INTRB
lBFs
378-s
INTRa
S-TBA
l8F4
vo
t/o

INTB6
6EF8
AeRs
INTRA
t/o
t/o

AeRA
\.,OrA

Through a "Write Port C" commancl, only the port C
pins prograrnm€d as outputs in a Mod€ 0 group can
be written. No other pins can be affected by a .;Write
Port C" command, nor can the intefrupt enable flags
be accessed. To write to any port C output pro-
grammed as an outpul in a Mod6 1 group or lo

MODE O
OR MODE
ONLY

change an interrupt enable llag, the "Set/Reset Port
C Bit" command must be used.

With a "Set,/Reset Port C Bit" command, any port C
lan€ programm€d as an output (including INTR, IBF
and OBF) can b€ writt€n, or an int€rrupt enable flag
can be either set or reset. Porl C lines programmed
as inputs, including ATK and STE tines, associated
with Port C are nol af{ectod by a "Set/R€set port C
8it" command. Wriiing_.]q the corresponding Po(t C
bil positions of the ACK and STB lines with lhe
"Set/Reset Port G Bit" command witl aflect th€
Group A and Group B Interrupt enable flags, as illus-
trated in Figure 18.

Currenl Drive Capabil i ly

Any output on Port A, B or C can sink or source 2.s
mA. This feaiure allows the 82C55A to direc y drive
Darlington type drivers and high-voltage disptays
that require such sink or sourco curr€nl.

MODE 2

GROUP A ONLY

e->

{..--+

+---t

€
e

{---}

t/o
t /o
t/o

INTRa
sT6A
lBFa
AeRa
vorA

1 6
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Beading Port C Status

In Mode 0, Port C transfers data to or lrom the pe-
ripheral device. When the B2C55A is programmed to
tunction in Modes 1 ot 2, Pott C generales or ac-
cepts "hand-shaking" signals with th€ peripherat de-
vice. Reading the contents of Port C allows the pro-
grammer to test or verify the "status" ol each pe-
ripheral device and change the program flow ac-
cordingly.

There is no special instruction to read the status in-
formation from Port C. A normal read operation of
Port C is executed to perform this {unction.

82C55A

Figure 18. lnterrupt Enable Flags in Modes I and z

INPUT CONFIGURATION
Dr De D5 O1 D3 D2 Oq

GROUP A GROUP 8

OUTPUT CONFIGURATTONS
D7 D6 Os Or  O3 O2 O1 Os

GROUP A GROUP B

U T J T A INTEl t /o vo INTRA tNTEs6EFB INTRB

Figure 17a. MODE 1 Status Word Format

D7 D5 Dg Da D3 D2 O 1 Dg

tNTF 1 lBFn INTF? TNTRA

GROUP A  GROUPB
(Oefined 8y Mode 0 o. Mode I Setectronl

Figure 17b. MODE 2 Status Word Format

Interrupt Enable Flag Posilion Alternate Porl C Pin Signal (Mode)
INTE B
INTE A2
INTEAl

PC2
PC4
rvD

AeRs (Output Mod€ 1) or ST8-s (tnpur Mod€ l)
STB4 llnput Mode 1 or Mode 2)
ACX-KI (Output Mode 1 or Mode 2

1 7
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ABSOLUTE MAXIMUM RATINGS-

Ambient Temperalure Under Bias . . . .0"C to | 70"C
Storage I emperature .* 65"Cto + 150"C
Supplyvoltage ..  -  0.5 1o + 8.0V
Operat,ng Voltage . + 4V to -l 7V
Voltage on any lnput. .GND-2V to + 6.5V
Voltage on any Output . . GND - 0.5V to Vqg i 0.5V
P o w e r  O i s s i p a t i o n  . . . .  . . . . 1 W a t t

inbl,
NOTICE: This is a production data sheet. The speciti-
cations ar6 subiect to change without notico.

'WARNING: Slressing the dovico beyond lhe "Absotulc
Maximum Ratings" may cause permanenl damage.
These are slrcss ra ngs only. Operation beyond the
"Operating Conditions" is nol recommcnded and ex-
tondod oxposuro boyond tho "Oporaling Gondilions "
may aflect device reliability.

D,C. CHARACTERISTICS
T e : 0 " c t o 7 0 ' c , V c c :  + 5 V  + 1 0 % , G N D : 0 V ( T a  =  - 4 0 " C t o  + 8 5 " C l o r E x t € n d e d T e m p e r t u r e )

NOTES:
'1. Pins A1, A0, es, wR-, FD, Reser.
?. Data Bus: Ports B. C.
3. Ouhutis open.
4. Limit oulpul currsnt to 4.0 mA.

1 8

Symbol Parameter Min Mar Units Test Condit lons
Vru Input Low Voltage 0.8

Vru Input High Voltage 2.0 Vcc
Output Low Voltage o.4 lol  = 2.5 mR

Vox Output High Voltage 3.0
V66 - 0.4

' (Jn

roH "

- 2.5 mA
- 100 pA

I t Input Leakage Current t l p.A V1x : Vq6 to 0V
(Note 1)

loru Output Float Leakage Current 1 1 0 pA Vlp : V66 to 0V
(Note 2)

loan Oarlington Drive Curr€ni r 2.5 (Note 4) mA Porls A, B, C
Rg6 - 500(!
Vs6 : 1 .7V

lpsu Port Hold Low Leakage Current + 300 pA VsUl :  1.0V
Port A only

lpgH Port Hold High Leakage Current V6Ur : 3.0V
Ports A, B, C

lpHuo Port Hold Low Overdrive Current _  J C U V6u1 : 0.8V
lpxHo Port Hotd High Overdrive Current + 350 pA Vour : 3.0V
lnr- V66 Supply Currenl t a l mA (Note 3)
lccsB V96 Supply Current-Standby 1 0 pA Vcc : 5.5V

Vlx - V66 or GND
Port Conditions
lf  l /P = Open/High

O/P : Open Onty
Wilh Data Bus :

High/Low
uD : Htgn
Flss€t = Low

Purc Inputs .

Low/High



intel".

CAPACITANCE
Tn :  25'C, Vg6 :GND :  0V

NOTE:
5. Sampled nol 100a6 tesled.

A.C. CHARACTERISTICS
Ta : 0' to 70'C, VCC : * 5V + 1oolo, GND = OV
Te : 4O'C to I B5'C for Extended Temperature

82C55A

BUS PARAMETERS

READ CYCLE

Symbol Parameter Min Max Units Te8t Condit ions

crH lnput Capacitance 1 0 pF Unmeasured plns
returned to GND

f" = | fifl2(s)
Crro l/O Capacitance 20 nF

Symbol Parameter 82C55A.2
Units Test

Condit ionsMin Max

ten Address Stable Before RD J 0 ns
IBA Address Hold Time ntter FD I N S

tRn RD Pulse Width 1 5 0 ns
lRo Data Delay from FiD l. 120 ns
lor HD T to Data Ftoating 1 0 / 3 ns
tRv Recovery Time belween FDIWF 200 ns

WRITE CYCLE

Symbol Parameter 82C55A-2
Units Test

CondltlonsMin Max
Address Stable Before WR t 0 nS

twe Address Hold Time After WR f 20 ns Ports A & I
20 ns Port C

WR Pulse Width 100 ns
IOW Data Setup Time Before WF f 100
lwo Data Hold Time After WF- | ns Ports A & B

ns Port C

1 9
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?

OTHER TIMINGS

intel."

NOTE:

1 ITR f may occur as earty as WF t.

ilffi.Tfl!J#i,i,.1"..^rJ,l:."*:"::ff:^.f.:.:::::?,"^":l1l.l50 Fsec.,subsequenr R6s€, pu,s66 may be 500 nsllllllHl;Jl"1"rXiiut porrs A, a, or c may irirdr r.* a",i"qii" ;::i.,i,,i"1tiili i:lT,HT1 HXl,l"Ji?fllJ.g"try;;alter lhe reset pulse.

Symbol Parameter 82C55A.2 Units
Condi l ions Tesl

M i n M a x

lwa WF: t  tooutput NS

trR Peripheral Data Before FD 0 ns
tHR Peripheral Data Af ter FD 0 NS

tex FeR Puts6 widrh 200 ns
IST STB Putse Width 1 0 0 ns
tps Psr. Data Before STE High 20 ns
tPx Per. Data AfterSTE High 50 nS
IAD IeR=OtoOutou t 1- '  R ns
IKD AEk .. r to Ourpur Ftoat 20 zJv ns
lwoB WF:r rodBF:o r J u
teoa Ek=otoOBF:1 1 4 n

tsrB SfE .= o ro tBF ,= .t r c u ns .
tnrB FD- r t o tBF -o r50
tRrt R D : 0 t o | N T R : 0 200 N S

tsr STB:  r  t o tNTR:  1 150 ns
tnrt ACK 1 IO INTR . 1 1 5 0 ns
twrt W R : 0 t o | N T R : 0 zvu ns see note Itnes Reset Pulse Width qnn

ns see nots 2

20
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WAVEFORMS

MODE 0 (BAS|C tNpuT)

MOOE 0 lqAslc ourPur)



82C55A

WAVEFORMS (continued)

MODE 1 (STROBED INPUT)

intel",

MOOE 1 (STROBED OUTPUT)

ii

6-'

Ei

ouTfttt

23125-25

22
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WAVEFORMS (continued)

lvlODE 2 (BIDIRECTIONAL)

WRITE TIMING

231256-27

A.C. TESTING INPUT, OUTPUT WAVEFORM

23 t256_ 29
A.C Testing lnputs Are f)iuen At 2 4v F;, A Logic 1 A't., O.4SvFor A _Logic -0 fimrng Moawromonts Ars trsd; Ar z.Ov eo, eLogrc I And 0.8 For A Logic 0.

231256-28

'VEx: ls Sel Al Varrcus Votrages DiJnng Testrng To Guaranloe
Tho Spgctftcatron. CL Inctudos J€ Capaqlanco.

82C55A

BEAD TIMING

A.C. TESTING LOAD CIRCUIT

&eo ro r2!5

t tn rn r l r ^ l  to  t2g5 !?51 rO r:Br?N€BAt

t:55 tO aoatt

231256-26
Note:

Xl,r,:"*?::"^g:g!Egg"urs uerore 4qR4Nq -Sfq gecurs berore FiD is permissibte.0NrR . tBF . MESR . STE . FD + 6EF . O-ASX-. Afx ;'ft-ni
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74LY573
Octal D-type transparent tatch (3-State)

Product specification
Supersedes data of 1997 Jun 06
lC24 Data Handbook

Phi l ips
Semiconductors

1998 Jun 10
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Phll ipE Sorniconducto.3 Proal||ct iDecilicatiotl

Octal D-type transparerrt  latch (3-State) 74LV573

FEATURES
.  Wile operalinq voltage: r.0 to 5.5V

. Opl)mtrc.l lq Llrl.,, V.tlaqo rpttic.iho^s; 1.0V to 3.6V

. Ar.r.r ' l / lr ,  |  |  l .  Irtnrl l . lvo|\ l)olwrrr:rr V1,r. - 2./V itr! l  Vr:(: - :hfiv

I lygical V61p (output ground bounca) < 0.8V at Vcc = 3.3V.
1;!,,,b = 2li C

. lypoal VcrHV (outpul VOH undershool) > 2V at V6a = 3.3y.
t t ' r t " 2 5 C

I hputs :rvt otlf,uts on.rf)lyrlitlrr si(les r,f pnrtkitga irllowirvl r-'asV
It rhjr l/cr: Wtlh lar;rOp,OCCsSOt\

r Usetuf as input or oulput F,{J,nbt m;tgtopa@essors/mjcroco,npulo,

. Corr.non 3-Stnto outflrt coablc infxtt

. Oulput €pabiity: bus dnvLrr

. lcc category: l'lsl

OUICK REFERENCE DATA
GND = Cv: t:l,,,b : 25rc: tr : ir s ?.5 rs

NOTES:

OESCRIPT ION
fhe 7{1V573 is o low-vollags Si-galc C^IOS dovrce that ts pin rrxt
lunclion comp.rt iblc with 74HC/HCl 573.

I lx, / . t lVl ' / : i  r: i : | |r.). l .1l l)-tylt 'J lr; | | 'slrtro l  l :r l : l t  f t i l t l tnhxJ sotv i t tr l
L). lylv. j  rr l)uls f ') .  .) ix. lr lol,;h ir. l( l  3.:; l ir lu oult)uls for bus o,ic| l lod
applic€lic'ns. A latclr etu1ble [LEl irrfj(.,l anC an outDut €nebb (OE]
inptt l  arc crJmnron lo al l inlorrl l l  lalclr€s.

Ihe 5T3 consistsot€ight D{ypc tr.. |nsparent latchcs \,, t i th }Staie
lrug or/ l luts. Wh(jn L{. i9 HIGH. ddta .rt l lro On irputs ontors tho
Lilcltos. In thls c(ni. j i t ioo t l lc Lrtch{Js arc l i .)nsparoml. 1.o.. a l .r lch
()rl l l rul vJrl l  ( lr i txl(. l , .X;h lt l tC it} i  {: info\lX)ndi(\ 0-n||ntl  Chanoot.

Whr.rr LE rs LOW lho lalchos slore the iof(xmation that was Dresonl
al th€ O.lnpufs a s€t.up fifte p.pceding th€ HtGH-lo-LOW lra[sil,on
of L[ Whon OE rs LC)W, tlre qrhl(,nts ()l tho cight lotclx]s ore
;lvallill)lr! rl lh,l r)ulpttJ Wlxrn OE ,s H|GH. lo .)utl)ut$ 0o to the
htgll rnpc'drncu Ol-l -startc. Operotion of $ OE. nrDut doos rlot
attecl lhe Jtale of lhe laldles_

Ihc 5/3 r,. l txrctr.rr.r l ly i(k-, t icir l  k) [ro 563 ;,,\ l  ro 373. i , |rt  l l ro'5{i3 h,I; inv.,r lcl l  Ouq,rt ls,rr|,J l l lo :J/, i  hrs n (t i{forcr{ Oin
arrangenrenl.

1 CpD rs used lo determine the dlnamic power dtasiOation (t)^ in uwt
P7.,2 Cp11 t Vqg?xl, +, (C1 < V6g2 , lol where:
f, = lnput {.cluency ln MHzj CL . outpul toad crpcctly tn pl ,
t .: 

oulpul fra.quoncy iD MH?: vcc = supp,y vottago r,) vl
, tr,L / vCC. x r(,) = Sum O{ |he OUIDUIJ.
The condton is Vr : GNO lo VCC.

SYMSOL PARAMETER corJotTroNs TYPICAL ur'|lT

tr '"r i i ,r x
PropaOalion dclay
On to On
LC lo Qn

Cr- = 15pF
Vcc; = 3.3v

t , l
n9

e l Input cipacitanc€ pF
cpc Power dissipatlon capac'tance per tarcn Nolos '1, 2 26 pF

ORDERING AND PACKAGE INFORMATION

PIN DESCRIPTTON

OUTSIOE NORTH
at' i€RlcA

7tLV573 N 741V5 7 3 N soT146-1
--40'C to +125'C

soT163.1
zGPh ,,t.)6[c SS(P tyt)c lt - -40 .C  to  +125 .C 741V573 Dg

/ . :LV t , /3

741V573 DB
I'yr |  L'st,c | .S9c)| '  tyt\;  I - 4 0 ' C  t ( r  f 1 2 5  U / . l LV5 /3 t 'W o l i

PIN NUMAER SYMBOL FUNCTION

Ot(put enatJt€O input (activc LO!V)
2 .  3 .  4 ,  5 ,
6 ,  t . 8 . 9 DO_D7 Data inputs

1 9 ,  1 8 ,  1 7 .  1 6 ,
15 ,  1 , r .  13 ,  12 oo-Q7 Oala outputs

1 0 GND G,ound (0V)
'11

Lalclr enalrb lnput (active HtGH)

2C vcc Posiliv€ supply voltage

1998 Jun 1r,
85-1-1989 19545



t'l)itips Sern[;()trduct(rrs [)roduct spaclhcallon

Octal D-typc transparent latch (3-State) 741V573

FUNCTIOI'I TABLE

OPERAIING MODES
INPUTS INTERNAL

IATCHES

OUTPUTS

On O0 lo Q7

Ltt : t l f i t  :nr t  ( t ' :  ' (  |  t t ' ! t : ,hn

I t r . rnsl)afent Inodc)
L H

H

L
H

L
H

L
tl

Latch and rcal roirislcr L L
h

L
r l

L
tt

Lrtclr reoi$lcr ord dr6oble oulputs H

H
L I

h H

H . HIGH voltagc level
h = Hlcft voltao{, level one sct-up iime Drlor to the HIGH-k'-LOW LE lrsnsilion
L = LOW voltaoe level
| - LOW vollrolr Lrvr)l onri sr)t-||p lin.|c pril' lo tlv: HIGH-Io-LOW Lt lrlrsition
I  -  Ht. lh t ( l .c t t i t t \ ( , r r  OFI:-s l i l t )

PIN CONFIGURATION LOGIC SYMBOL

\ , f ( i

o1

t)i

o3

oa

oti

ltu oo

u l  O r

t l? ol

l):r O:l

Lx or

Lli 05

06 0d

a 7  o f

t o

1 l

! t

r6

t 5

l t

IZ

'i gltg Jun 1C



Plrilips Soflricorrll(.tors |-('r{lr|ct sp.rcllk:r.tl ln| I

Octal D-type transparent latch (3-State) 741V573

LOGTC SYMBOL (rEEE/IEC) FUNCTIONAL DIAGRAM

3-Srrrl
ou  tPu  rs

LOGIC OIAGRAM

1998 Jun 10



l )h i l r l )s S{r  rc{) l ldU4l ' ) r9 t'rcdrrcl spr'(:ilic,rlknr

Octal D{ype transparent latch (3-State) 741V573

ABSoLUTE MAXIMUM RATINGSl '  2
In a..cordonce with tlr"' Absolute lt'laxin]urn RatiIE Syslorn (l|:C '13.1)

VoltaEes are retetenc,:d to GND (grourxl:0V)

I IATING

1. Slresses b.Jyood tllose lisled may cirus€ p€rmaner{ damago b th.l devio€. Tlxrso a,e str.rss .i|lhrgs only and tunctional opersllon of the
dsvice ot lhesq or any otlrer conditlons beyood t,x)se Indical€d undcr "recornmr.ndsd opcrothg cortdrlio|s- s ngl lnplred Exposu.s lo
ill)3olole-firntim(rrrr-.atcd (Ilndilions fot r-xlend{rd poai(rrs r'|ay at{(!Cl d.rvhe roliability

?. lhc {rptr lJnd ()ult)ut volt;r lx'  rul ings may b.! rJxqccdod / l lrr.!  inlnrt i |nd (,ulput (;urr(!nl . irtrrr.J5 i11: obsr. 'rvo(t

RECOMMENDED OPERATING CONDITIONS

NOTE:
1. the LV b guardtt€,od to furctd) down !c vcc = '1.0v (input tevols GND or Vg6); Dc cnaactedsDG Je guannteed lrodr vcc . l.2v to vcc - 5.sv

SYMI 'OL PATIAMt,I EIT coNotroNs I IATING UN' I '

U(i  !nr l ) t ) ly , /d l :nf ' -  0 . 5  l o + 7 0

:  l t x OC iq)ut diodc crrnent Vt < .0 5 (x Vt > V1;r-- I O.liV 20
' l , ;x DC outi,ut diode cur(snt V() < -O 5 or Vo > V(:c I 0.5v 50 mI ,

l-lo
DC (ltprrt aa,!i{ie cY sink cuareol
- bus drlvor oulpul$

r 0 . 5 V c V 6 < V C C + 0 . 5 V *rf

llt;rutt
-lcc

UC V(.c (rt GNO qur,cnl fr, lylxj$ w(h
-'ixrs r,.ivcr outpuls

7 0 nl/.

Tsts S?(rra3c ternpe.aturo ranCe -45 to 1150 .c
t'r)w(:r dl66it)alnn pc, packa$,
-pla$ic OIL
-plastic nrit l ipacl (SOl
-pla$lic ahrink nrini-pacl, (SSOP aod TSSOP)

for lorn|er. i luro ra|"x]a: -40 lo +125'C

abovq +70.C derate l inearty wilh 12mWK

obovo +70 C dcr.| lo Inlr).1rlt 'wrtn 8 nrwr(

above i60'C derate l irrearly wilh 5.5 nl lv/K

750
500
400

NOTF.S:

SYMSOL PARAfilET€R cof{o(noNs M I N IY P. MAX UNIT
' l ( ) t : DC suoply voltat.) Ser) Nolc 1 '1 .0 3 3

lfipul voll o..,' 0 Vcc
vo Output voltage 0 vcc

Trn,t Ofr-.rai ln' ambienl temporature rarE€ in tree
ai(

Set-, OC rnd AC
characlorl6tics

+85
r  1 2 5 "c

l ' ,  t t hrfrul riso and f.tll ti$es

Vcc = 1.0V lo ? 0V
Vcc = 2.0v to 2.7v
Vcc = 2.7V lo 3.6V
V(;c , :1.6V ft) 5 I 'V

500
200
100
50
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l ,hrl&s Sr,mkrrr4r rctrrrI ttodllcl rttodllcltlk)rl

Octal D-type transparent latch (3-State) 74LV573

SYMBOL PA'IAMETER TEST CONDIT IONS
L I M I T S

U N I T.40  C  to  .85  C .40 C to f 125' C
M'N F Y P I MAX , I N MAX

HIGH klvBt l r rp(r t
vollaOe

Vcc " 
'l 2v c f , 0 9

vcc=  2ov
vcc : 2.7 ro 3.6V 2 . O
Vcc = 4.5 to 5 5V r )  / 'V ( : c r) 7'vcc

LOW levsl Input
vor|ag€

vcc -  1 .2v 0 . 3 n 1

vcc = 2.0v 0.6
vcc = 2.7 to 3.6v 0.8 0.8
Vsg = 4.5 lo 5.5 0.3'vcc 0.3'vcc

HIGH t€y€t output
vollagc; alt outpuls

VCC = 1.2V: \ - Vrx or VrL. -to - 100tui

Vcc = 2.0V: Vr = Vu, o, VrL, -b =-]fOt,e 
- 'LI

1 . 8
VCC = 2.7V: Vt = VrH or VrL. -to = lOO}JA 2.5 2.7 ? . 5
Vcr: - 3.0V; Vr = Vt6 or Vx . t,, ,llflrl ? , ) 3 .0 2.8
VCC -  4  I 'V :V |  -  V111or  V1 |  .  1 r .  t r l t lA .1 3 4 . l ' { 3

HIGH levst output
vollago: BUS driver
oDtrruls

VCC = 3.0V;Vt = Vq; or Vsa. -16 = 6164 2.40 2.42 2.20
VCC - 4-5ViVt - VtH or Vit. -tO = 16,nA 3.60 4.?0 J .5U

LC)W lcv.,, loutp||t
vollovr,j all outlxJts

Vcc = I 2V; V1 = Vi; ot V1a t9- 6q-,6
Vcc : 2.0V: Vr = Vt6 or vn fi-llffiua 0 o.2 0 . 2
Vr;<: - 2 7Y, Vt. Vn or V1,. t6'.-tCd1'n 0 6 )

Vcc . 3.0V;Vt - VtH or vl1 16 - r00r,A 0 o.2 0.?
Vcc ' 4 SVlVt -Vr*or Vr, lr, " 1|i]qrn 0 a 2 0.2

Lf)W tcvr|toutput
vollaoe; BUS driot
ourpula

VCC : 3.0V;Vt = VrH or VtL. to s 8mA 0.20 0.50
VCC = {.sV:Vt ; VtH or V[. tO : 16rn^ 0 .3  5 0 .5  5

i l l^p\tl batale
flrrent VcC = 5.5V: Vr: VCC or GNt-) 1 0 1 . 0 t,a

loz 3-Stafe oulpul
OFF.Etate cu.rent

r t  _  v l H . r t  v h ,
V6 = Vs6 or GND 5 1 0

,cc Ouresc€nl supply
current; l,,lsl vcc  -  5 .5V :  V t :  VCC o r  cNO:  to  =  O 20.0 160

\ l r jc
Addillon3l
rlr io.sccnt l iupply
curr€nt por rDpul

V s 6 = ? 7 V t o 3 6 V ;  V |  =  V 6 4 - 0  6 V 5{)0 850
NOTE:

DC CHAMCTERISTICS FOR THE LV FAMILY
Ov€r recomfiended op€rating cooditions voltages a16,efcrr)nced to GND (groun.J = 0V)

I . All  lypbal vatues are measured al Trr t = 25"C.
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Phalips Semiconductors Prodrlcl sneclfic.ltion

Octal D-type transparent latch (3-State) 74LV573

AC C}IARACTERISTICS
GND . OV: t, = tr a 2 ltns: CL : 50pF; RL : 1K(t

3.C lo 3.6

S€trp t,nla Dn to L€

3.0 to  3 .6

Holl lrrrrr, D0 k, Ll:

Alt typroal voluos arg mcasurcd at Tamu = 25"C'1. Iypical values are measured at VCC = 3.3V

199€, Jun 10



Phil i trs Semicondu.jtnrs Prodl|cl spoclfiqlilon

Octal D-type transparent latch (3-State) 74w573

( ; | l l )

LL I]PU I

|.olEr I nr lnrd€d ro;|s 'rdrt, $nsr tlr ,.r!t r. ,.tD.Gro
i r , .Nr  to r  t r .  l . r t y .Ur t r . .  I r r r i l t  . t r tun ln r r

AC WAVEFORMS
Vn = 1.5V at VcC i 2 7V lnd .! 3.6V
Vr,l = 0.5 'VCC at V6g < 2.7V and < 4.5V
V Oi )nd V OH ,ve lha ty?icitl ot tt()ul vollaqc dnp ttnt oCCt !( wtttt tha
( / l l) | | l  kr;).1
Vr - V(n r 0.:|V rt Vr;g : 2./V ,tn<l .- 3.6Y
Vx : VoL + 0.1VCc at Vcc < 2.7V and :.: 4.SV
Vv. VoH - 0.3V al Vr;q :r 2.7V.ro(l : ;  3.6V

GI{D

O^ (rJ I Plrl

Vy -  V1ry  l f  1Vr ; r ; , ' t  V r : c . . : 2  tV  ,1nd  . . .  4J rV

1. Data irput (Dnl to orrrput {Or) propagafion detays ald
tno output transit ion t inrcs

Figuro 3. 3.Stato enobtc nnd disabte t imcs

flguro ,a U;rl!  bol.up o (l  trol(t l | | l toa lor r l to Dr l0prrt to,l lro LE
Inpu t

NOTE:
f hc Ehaded areas indic..lte wheo lhe Input is porml ed to chanoo lor
predrclable cxjlprrl fxjrtormancoFigrtrc

LL I I iPUI

. 
GIID

o,. ,lu lF'u I

Fituro 2, Latqh enolrb input ILE) p., lsc wjdth, tho,rtch canbtc
Input to output (Qn) proprga on dotoys ond tho ourDut

t ran t l t l 0n  mcs .

df rNpur

6ro

o. ou'rpul

a.ovlPut
HrOH.to,OFl
Ol-F.ro.|ltGH

Crlo

TEST C IRCUIT

DEFINIT IONS

ar . L6r' q;E:a{r,i ,rju'.r J! {,U ;toti ot*n,hir
^r . ,dh6.tDn '..{trr. r^tun be ,.lqt ro Zii'(rlr ot 9!t 9.,t ..!o.r

swrrcH PostTtoN
ICSI

'.t'<ll;,:. GIJT]

Tcat Clrcuit tor Outputr

Figurc 5. Load circuitry fo. dwitqhrng trmGl

1998 Jrrn '0



Octal D-type transparerrt  latch (3-Statc) 74LV573

DlP20: plast ic dual  i , t - l ine package;20 lear js (300 nr i l )

lt

I'  
l '
I
L

I

- -  - - I

I
I

I
_ l

5i.rlo

OIMEIStO s ( i11ch dirnen6ion0 !rc d.r ivod Irom th.  on0inct  rnm drrnqn!ron6)

l. Phstic or metal rxotrusions ol0.25 mm natlnuh pst d& e,. rlot inc[ded.

!  I  c r L u E 3 { t )

z.s.r 
I 

/.62

; T;;
3 6 0
3 0 5 7.80

r0 .0
8 .3 o.251 2 0

o  t 4
o  t 2

0 3 2
o J l

0.3€ o.0 | 0.0 7a



F)hiliDs Semlcorylur-tor9

Octal D-type transparent latch (3-State)

P,oducl spoclficatlo0

74LV573

soT163.1SO20: plast ic smal l  out l ine package: 20 leads; bocly wic l th 7.5

{1t
-m

r
I

___. i _-t
\ t

i '; ' .,; i x I

1 0  n m

1 PLrsiN: ar nrrtal a,r4lruia4s ot O l5 |nrn marltrum pcr lita ^,,. ^.it r^4ruc.i

RETENEIICES €UROPEAI]
tfto J€c TK l

l--1 /A\
r--J \:t/

(^r) i_- r i l\ , ,  
I , rn I  inaer

r 0

Olf,lEl{slolS (inch din|cnobno ..G d.rivcd lroln thc or'|ginnl m m dinrcisionsl

uIrr A 3 b p c D l u E ( r )

1 t )

l l s L P o Y z ( l )

2.65 0 3{J
0  l 0 ?.25

o . t9 o.32
o.:J

r 3 0
1 2 6 1 i l

r0.d5
lC CrO t . r

i t
0. .1

t l

r 0 o.e5 o?5 O J
o 9
0 a

oo0  r l C  0 1 ?
'J oC.l

c r^,;
O t8'r

0 c l 0 0 r 9
o 0 r a

c 0 r 3
o (xxi O 4'l

o 3 c
r) i]ll

O 1 ?
0 3 1

-) fr55 0 3t3
o  c r 6

0 043
o 03..) o  c t 0  0 r o 004 0033

o  0 ! €

llolc
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Philrfrs Sernicon.lurrors l)r0d||c,l gpocilic.:)lbtr

Octal D-type transparent latch (3-State) 741V573

SSOP20: plast ic shr ink smal l  out l ine packago; 20 lords;  body wicl th 5.3 mm soT339-1

| ,r L__j___I.J rr
l t  \t L---..-- r,. 

- - -.

EI

/

OtMEtSlOa{S (mft rr. thr grigtnrl dim.oraonrl

a r  l A 2  l a r

3il  l  i i i l '*
Not

l. Plastb ix ingt l trotfl]sioDs ot O.2O n|n maxhtuor p€r Eidr, ar€ ,ra,t ,x:lu.Jsl,

OUILIH€
VERSION

REFERETCES
EUROPEAX

PROJECT]ON ISSUE DAYErEc JEOEC EIAJ

soT39 t NC 150AE r - r ,Ar<,='rs/ 05{2-{r
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Phrlrps Semicorlduclors Producl so€citlcatloh

Octal D-type transparent lal.ch (3-State) 74LV573

sor360-lTSSOPZO: plast ic th in shr ink smal l  out l lno pack.rgoi  20 loadsi  body width 4.4 Inm

'1'/

I

OIM€NSIOtJS ( |nm.rc th.  o?igin. t  dtnrnr ionr)

L Plagic o/ areta, pro&ugo.rs ol O. 15 |n,n fiaxillru,n pe, side arc na{ hciud,..d.
2. R6:lic intr.leod p'otrusons ot O.25 |nm miximum pcr :nr rve nol ihctorte3

FIEFEREI]CES
EUROPEAN

pno.igcTtoflJEOEC

r 0

--1 rA,
c-= \il,

1998 Jun 10



PhiliFs Semiconduclors Prodrcl sp€cltlcstlon

Octal D-type transparent latch (3-State) 7ALV573

OEFIN IT IONS

Data Shcct ldontif i  catiorl Dotioit ion

I  r r r , , r ;n r , . l , ! , t  r / ! r r r r [  | l t , r4 , { . r l , r  |n4r t , r  l t , , r t r , t ! . ,n , , r r r r  t . !  | tu lq t  , t r rsb t r , ,o r t  g r . i r i ,dx , !
.iar ( I'irn!,l,r r"y nurlur .dned rcl!.r

O I 441t. Stt:cttt. tttnn

Pr.ll^rtn..y St c|Ic.rtou

P. o tl ! cl S t- c I ll. t rt on

LIFE SUPPOPT APPUICATIOruS

I n'sdtl,r rnooi 6).iar.. lNr|lnnry d.ta. a^dd!i,,!r.im,tayt rt.w|ll o. ,!5b.rql.t. htarlat t.diF
sfln{_o.nu.ax. m i.iNr s rn. nght tr' 'nr I i chrlqF .t i y rrld wnho.Ji 6ot:r !r o.dr b rtlrgtr o.[n
aJuJ tur?ty rh. ta.t po. url6' Itd aa

I n 'r dnn Fh.€t crark h. r '6at Spa-dfarr,nr pnd96 S.nrr.,S!c!l.! rti. s th. atght b nr.t.6ha.!..
,f 'lnt rrrlo ltnior, ,!olEr, ,r odt to .ntrorr (,.}'rt, .N ,ulttt lL l*c ,orr//.]. 'l,tl:.,

Philips semhonducloa aM Phitlps Gtsckorllca Notth Atn6rlca corpo..fton ressrve the rrtht to mate changss, wtthout nolc€. In th€ products
{"1lfliL?j*j};":i:"ll1l'l^":-,::..?flf_::jy_l1l;.9ll1ltd ot.t,,ntatt*d hcrern ir or;er ro rmpio"Jaii[., ando, pe.ro,,inaoco. ph,ulj.semiconductors assumes no ,ssrronsibrtrty.or labiriry ror rho i,"r 

"r inv or iG*-p;:;!1ilil ;';;"#ffiil ;ilrfrfl"* 
'rnu*

{ ) l l r t : j : : | .w ( rk r | . , h l l o thoscproduc t3 .3nd lna t0sno l . , j p ros . ]n | i l | r rns ; ) rwa ' r cn | i c ' | h i t h
\ttotl .glrl intdngatnent, unle6s ollr€rwise sg{rcilled. A'gli(a.ons .rat ar€ dsscribed h€.eatr ,o, ;ny of (hoso prooucts aro fol t'ust.atve purpos€g

:lH"t"llHL1*t"tnducto{s 
mates horepresentatlon orwarranty tlrat suclr appticationswiI be surtable for tbe specit|od use wtthout turih€r teitir€

Philips senliconducto(s and Philips Eloctronics North Ame.ica corporation Products are not desigood ior use in li16 suppo.t jppliarrces, d€vlces.ot Eyslemswhere mallunction ola Philips semkmductors and Pnirif i erearontcsrortn ameri- CLfrra-ti:-n'iio*", 
"- 

ru**"bry bs orpededlo resull in a garsooal iniury' Phitigs s€miconductors and Philip; Eteckonics lo.rrr nme.ia coilroiuiln .i",on)urs using or 6e1r]g phl,Jpsserriconductont and Phillos Elacttmlcs-North Amerlca corporat;; P-r;J;cts for use in 
"uct 
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DATA SHEET
For a complete data sheet, please also download:

. The lC06 74HC|HCT/HCU/HCMOS Logic Family Specifications

. The lC06 74HCIHCT/HCU/HCMOS Logic Package lnformation

.  The lC06 74HC/HCT/HCU/HCMOS Logic Package Out l ines

74HC|HCT138
3-to-B line decod erl demultiplexer;
inverting

Product specification
File under Integrated Circuits, lC06

Philips
Semiconductors

September 1993
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t
Plri l ips Semiconductors Product 6pecificatlon

3-to-8 l ine decoder/demul t ip lexer ;  inver t ing 74HClHCT138

FEATURES

. Demultiplexing capability

Multiple input €nable for easy expansion

ldeal for memory chip select decoding

Active LOW mutually exclusive outputs

Output capability: standard

. lcc category: MSI

GENERAL DESCRIPTION

The 74HC/HCT'138 are high-speed Si-gate CMOS devices
and are pin compatible with low power Schottky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

QUICK REFERENCE DATA
G N D  = 0 V i  T a m u  =  2 5  " C ;  U = t r = 6  n s

The 74HCIHCT138 decoders accept thres binary
weighted address inputs (A6, A1, A2) and when ertabled,
provide B rnulually exclusive active LOW outputs (Yo lo
Yz) .

The " 138" features three enable inputs: lwo active LOW
(E1 and E2) ald one a_ctive HIGH (E3). Every output will be
HIGH unless E1 and E2 are LOW and E3 is HIGFL

This mult iple enable function al lows easy paral lel
expansion of the "138" lo a 1-of -32 (5 lines to 32 lines).
decoder with just four "138' lCs and one invert€r.

The "138" can be used as an eight ou(put demultiplexer by,
using one of the active LOW enable inputs as the data
input and the remaining enable inputs as strobes. Unused .
enable inputs must be permanently tied to their
appropriate active HIGH or LOW state.

The "138" is identical to the "238" but has inverting outputs.

SYMEOL PARAMETER coNolTtoNs
TYPICAL

UNIT
H C HCT

hnu/ tplx

hxu/ tplx

propagation delay
A., to V,,
E3 ro !n
En to Yn

C r -  =  1 5  P F ;  V c c : 5 V

1 , 1

ns

ns

\,1 inpul capacilance pF
Cpo power dissipation capacitance per package notes 1 and 2 67

Notes

1. Cpo is used to delerrnine lhe dynamic power diss;pation (pe in pW):
Po = Cpo x Vqs2 x f, + E (Cu x Vs62 x fo) where:

fi = input frequency in MHz
fo = output frequency in MHz

! (Cg x V662 x fo) = 5s6 of outPuts

Cr = outpul load capacitance in pF

Vcc = supply voltage in V

2. For HC the condition is V1 = 611p to U""
For HCT the condition is V; = 611p to Vsq - 1.5 V

OROERING INFORMATION

See " 74 HC4H CT/HC u tH CM OS Logic Packa g e I nform a ti o n,'.
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Philips Semiconductors Product specification

3-to-8 l ine decoder/demultiplexer; inverting 74HClHCT138

PIN DESCRIPTIOI.I

PIN NO. SYMBOL NAME AND FUNCTION

1 ,2 ,3
4 ,5
o

8

15,  14 ,  13 ,  12 ,  11 ,  10 ,9 ,7
1 6

As to A2
c1, c2

Eg

GND

Vo to V,
Vcc

address inputs

enable inputs (act ive LOW)
enable input (act ive HIGH)
ground (0 V)
outputs (active LOW)
positive supply voltage

Fig.1 Pin configuration.

Fig.3 IEC logic symbol.

Ao vo

A r  v 1

n^  V^

v3
v4

Y5
v-
7 t

Fig.2 Logic symbol.

Seplember 1993
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Phi l ips Semiconductors

3-to-8 l ine decoder/demultiplexer; inverting

FUNCTION TABLE

INPUTS OUTTUTS

trt E2 E3 Ao A l A2 Yo Y3 I a Y5 Y5, Y?

H
X
X

X
H
X

X
X
L

X
X
X

X.
X
X

X
X

H
H
r|

H
H

H
H
H

H
H
H

H
H
H

H
H
n

H
n

H

: H

,x
i H

L
I

L

L
L
L
L

I

L
I

L

L
L
L
I

H
H
H
H

H
n
H
H

L

H
L
H

L
H

H

L
L
H
t-l

L
L
H
H

L
I

L
L

H
H
H
H

L
H
H
H

H
H
H
H

H
L
H
H

H
H
H
H

H
H
L
H
H
H
H
H

H
H
H
I

H
H
H
H

H
H
H
H

L
H
H
H

H
H
H
H

H
L

H
H

H
H
H
H
H
H
L
H

H
H
H

, H
. H

H
H
L

Notes

1. H = HIGH voltage level
L = LOW voltage level
X = don't care

74HClHCT138

a  r .  r :  Y l

Fig.5 Logic diagram.
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Philips Semiconductors Product specilicalion

3-to-B line decoder/demultiplexer; inverting 74HC/HCT138

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see "74HC/HCT/HCU/HCMOS Logic Fantily Specificalions".

Output capability: standard
lcc category: MSI

AC CHARACTERISTICS FOR 74HC
GND = 0 V: t ,  = tr = 6 ns; Cr- = 50 pF

SYMBOL PARAMETER

Tu-u ("C)

UNIT

TEST CONOITIONS

74HC
Vcc
(v)

WAVEFORMS
+25 -40 to  +85 -40 to  +125

mtn . typ. max . mrn . max . m t n . max .

tp6/ tpsg
propagation delay
An to Yn

4 1
15
12

150
30
26

r o n

J 6

33

225
45
J O

N S

z-u
4 .5
6.0

Fig.6

tpxs/ lpgg
propagation delay

E3 to Yn

47
1 7
1 4

150
30
26

1 9 0
J O

225
45 ns

2.0
4.5
6.0

Fig.6

tpHl/ tpLH PIgPa-qgtion delaY
En to Yn

47
1 7

150
2n

z o

190
2 0

zz3

45
3B

ns
2.0
4.5
6.0

Fig.7

t1s1/ t11s output lransition
time

1 9
7
o

I R

a q

1 9
1 6

110
22
' t9

ns
2.0
A <

o .u
Figs 6 a.nd 7
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Phil ips Semiconductors Product specification

3-to-8 l ine decoder/demultiplexer; inverting 74HClHCT138

OC CHARACTERISTICS FOR 74HCT

For the DC characteristics see "74HC/HCT/HC|J/HCMos Logic Famity speci[icalions'..
Output capability: standard
l6s category: MSI

Note to HCT types

The value of additional quiescent supply current (Als6) for a
determine A166 per input, multiply this value Uy no unit toaO

unit load of 1 is given in the family specitications. To
cosfficiont shown in ths table below.

INPUT UNIT LOAD COEFFICTENT

E 6

1.50

1.25
1.00

AC CHARACTERISTICS FOR 74HCT
GND = 0 V; L = tr= 6 ns; Cl = 50 pF

?

SYMBOL PARAMETER

T"-u (oC)

UNIT

TEST CONOTTIONS
74HCT

Vcc
(v)

WAVEFORMS+25 -40 lo +85 -40 lo  +125
min. typ. max. mtn . max. mrn . ma x .

hnr./ tplx propaggtion detay
An lo Yn 20 J J 44 3J ns 4.5 Fig.6

tp11L/ tpLH
propagation delay
E3 to Yn 1 B 40 <n

OU ns 4.5 Fi9.6

tp;1/ tpss
propaggUon delay
En to Yn 1 9 40 50 ou ns 4.5 Fig.7

ts1/ t11g output transition
time 1 5 1 9 z z ns 4.5 Figs 6 and 7
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Philips Semiconductors Product spocilication

3-to-8 l ine decoder/demult iplexer; invert ing 74HClHCT138

AC WAVEFORMS

?  ( 1 )  H c  : v M = s o y c ;  v r = G N o r o V s 6 .' HCT: Vs = 1.3 V; V' = GNO to 3 V.

Fig O Waveforr t ts s l towit tg t l ro addrcss in l )ut  (n, , )  i rntJ cnablc i r rput  (E.r)  lo out l )u l  (V, , )  y l ropagat ion dolays an<J
the output transition times.

f  t ,  €?  |NPUT

v. oulftrt

raatr!:t
( 1 )  H C : V v = 5 0 % :  V r  = G N D r o V g a .

HCT: Vv = 1.3 V: V1 = Cr.rO ro ji.

Fig'7 waveforms showing the enable input (E") to output (Y") propagation delays and the output transitiorit imes.

PACKAGE OUTLTNES

See " 74HC/11 CT/HC U/H CMOS Logic package Oultines.,.

September 1993



Features
.  Fast Read Access Tims.1S0 ns
. Automatac Page Write Operation

- Intemal Address and Data Latches for 64 Bytes. Fast Writa Cycle Times
- Pags Writs Cycle Time: .lO ms Maximum
- 1 lo 64-byte Page Writo Operation

. Low Powar Oissipation
- 40 mA Active Current
- 100 pA CMOS Standby Currenr

. Hardware and Software Data protection

. DATA Pouing and Toggle Bit for End ot Write Ostection. High Reliabitiry CMOS Technotogy
- Endurance: 100,000 Cycles
- Data Rotantion: 10 years

. Single 5V t 10% Suppty

. C.l/lOS-and TTL Compatibte Input6 and Outputs. JEOEC Approvod Byte-wlde pinout

. Commerclal and Industrial Temperatur€ Ranges

Description
The AT28coa9- is_1high-performance erectricaty-erasabre and programmabre readonly memory (EEPROM). lts.64K of memory is organized as B,igz-woros lv e uiir.Manufactured with Atme|s advanced nonvoritire citos iecnnobgy, rne oevrce tnersaccess times to 150 ns with. power dissipation of just 220 mw. frhen m" Juuilu i,deselected, the CMOS standby current is tess than'100 1rA G;;it;;";)

PDtq sotc
Top View

N C I  I l 'vcc

.w€
' N C

. A a
l a 9

; O E
i  4 1 0
CE
t1c)7
r/cr6

' 
uo5
|/oa
uo3

a 1 2 .  1 2
4 7  1 3
A 6  1 4

os  l s

, / 1 0  l r 0
r / o o .  l r l
r / o r  -  

1 1 2
uo2 i 13

64K (BK x 8)
Parallel
EEPROM with
Page Write and
Software Data
Protection

NC

EQSsaEg

ar  jo
A 3 :  1 7
42  16
a r  1 9

G N D  ' 1 1

Don't Connect

PLCC
Top View

: i cc9gg

PLCC package phs 1 and 17 are
OON'T CONNECT.

TSOP
Top View

t
A6
A5

A3
p

AC
NC

t/o0

A9
AA I,_
NC

a6 : -

oE i-
A T l  I : :

t ^
2 v
3

7
8
I
10
l l
't2

1 3
t a

: a r 0

) |o7
t/06

I uos
r04
ua3

I GxO
voz
vot
to0

^2

wE t_

NC :_
412

28

26
2 5

2a
2 3

2 l
2A
1 9

Note:

a 5 a

A3

r 8
t 7
t 6
r 5

Pin Gonfigurations

A0-412 iAddresses

Oata Inputs/Outputs

28

26

24
23
22
2 1
20
t 9

t a
'tf

l 6

t 5

. - - ^ : s : 8 ^ ^
6 2 8
7 2 ?

8 2 6
9 2 s
10 2a
1 1  2 3
12 22
t t : ! 9 ! 9 9 R "

AO
A t ' l
NC

410

vo7
r/o0

_ 
rrr_-^dtl-l lEl

Rcv 0270G-O6€9
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,IMEL
he AT28C64B is accessed like a Static RAM for the read
r wr$e cycle without the need for external components.
he devrce contains a 64-byte page register to allow writing
rf up to 64 bytes simultaneously. During a write cycle, the
Lddresses and 1 to & bytes of data are internally latched,
reeing the address and data bus for other operations. Fol_
)wing the initiation of a write cycle, the device will automat-
rally write the latched data using an internal control limer.
he end of a write cycle can be detected by DATA POLL_
NG of  l /Or .  Once the  end o f  a  wr i te  cyc le  has  been
etected, a new access for a read or write can beoin.

3lock Diagram

. DATA INPUTS/OUTPUTS

. yoo - vo7
r  r  r  r  I  i r  r

DATA LATCH

INPUT/OUTPUT
BUFFERS

Y.GATING

CELL MATRIX

IDENTIFICATION

'NOTICE:

Atmel 's AT28C64B has addi t ional  features to ensure hioh
qual i ty and manuf actu rabi t i ty .  The device ut i l izes interr ia l
error correction for extended endurance and improved data
retention characteristics. An optional software data Drotec-
t ion mechanism is avai lable to guard against  inadvertent
wr i t es .  The  dev i ce  a l so  i nc ludes  an  ex t ra  64  bv tes  o f
EEPROM for device ident i f icat ion or t rackino.

All Input Voltages
(including NC Pins)
with Respect to Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.6V to +6.25V

All Output Voltages
with Respect to Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -0.6V to Vcc + O.6V

Voltage on 6E and Ag
w i th  Respec t  t o  Ground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 0 .6V  to  + . t 3 .5V

Stresses beyond those listed under "Absolute
Maximum Ratings" may cause permanent oam-
age to the device. This is a slross rating only and
functional operation of the device at theso or any
olher conditions beyond those indicaled in the
operalional sections of this specification is nol
implied. Exposure to absolute maximum ratino
conditions for extended periods may affect
device reliabilitv

GNO

LJE -

vvE

OE

ADDRESS
INPUTS

Y DECODER

\bsolute Maximum Ratings*

AT28C64B



AT2BC64B

Device Operation
READ*Jhe AI2=8C648 is accessed tike a Static RAM.when cE and oE are tow and WE is nign, td;;i;;r"oat the memory location determined UV tiu 

"OOru-"J 
p,".. i.asserred on the ourpurs. The qgrnut!ryo prr i"inJnig"-impodance srare when eirher dE or or i i igh.' ihi ' ; l"r

lil:..oitr9l gives designers ftexibitiry i" pr.uu;nji;9';;; ;on-lention in their systems.
BYTE WRTTE: A tow putse 9!.!!,e We or dE inpur wirh CEor wE tow (respectivety) ano 6'E nign iniri*.'""r,iri," irJ,".Th6 address is tatched on the failing edge of dE or We,
:j,l1 :y+rccusla sr. rhe d ara i, r" tJh 

"o"uv iL"irri',i.i" gedge of CE or WE. Once a byre wrtre tras 6esi ;i;;;;, ,,wiil automaricaily rime irsetf ro 
"";;t"il;. cj;;;;;._

9f 1.. 1 g _oogr"rion has been in iria re j 
"no 

rl, ir,u- iu-r"Itn
il$, " 

read operation witreffecrivety b" 
";"it;d;;;_

:,1:: yl,T:'.The pase wrire operarion of the AT2BC64B
:]l,gYt 1 lo 64 byres of dara ro uu,ritt"n iniJ ril;;;"
l.1rinq." singte internat programming p"rioJ. n ;;;;;,,"rperation is initiated in ihe s, ne r tn e n rsr oyt;;;;ff , "i,, ;: il:ffj eilJJJi Xl,i;i3.,additio^nat bytes. Each successive Uyt" .r"i uu fJ"o"O
:j,lli l:9 f.. (rerll of rhe prerious oyre. r rne rli liri-i,,xceeded, the AT2SC64B wi cease accepting"i'ata ano)ommence the internal Droo
111'1,s-"e"-0"fi;;o5;H';T['li,l3i,i3'i1ii# jJf irage as defined by the state of the 46 t" ef i i"prt.."i",
i?gh.ryF high to tow transition during rh" p"S" *rii";"r"-on, A6 to A12 must be lhe same.

klg lg.A5 
inpurs speciry which byres wirhin rhe page are)_D€.written. The bytes may be toaded in unv orJJiJnoray.be attered_within the sime.load p"ri"; b;;;y:;:'nrch are specified for writino

/crins or 
"ir.'",'uvl" *il#';X#;: #.I_l;runnecessary

ATA.POLLTNG: The AT28C64B features OOTO ,oi,,"o ,o
_orcate ihe end of a write cycle. Ouring a byte ;';;;:,]t:.:y9J" an aflempred read of rhe r".iUvt" *iir"i.#isult in the comptFjment of the wrinen d";6;';;;;J
1.tlpz. Qlce rhe wrire cycte has u""" 

""rpt!i"j, ' irJ"]l?_it:flgon alloutputi, and the next *rtJcl'Jr-e'mli:grn. DATA poling may begin at any time drri";;;;;:

].99^.-E gllr In ;,.rdilion ro 6FF poltins, rhe AT2BC64B)vroe_s another mothod for determining th-e 
""0 "i"-*ttl:l,e.:yriiC the write operation, successive attempts toa0 Cata  f rom the  dev ice  w l l r  resu t t  in  t /n -  r ^^^ r^^

:i::i 9"" and zero. Once rhe wrire has 
"dffi;:;ij:r stop toggting, and valid data.wjlt be ,";.";;;;;r,;til0tn9 may begin at any time ounng the write cycle.

DATA pROTECTTON: l l  precaut ions are not taken, inad-vertent writes may occur.during transitions ot tne host sys-rem power supply. Atmel has incorporated both harlwareand sof lwar4 features th,
inadvertent writes. 

at will protocl lhc memory against

HARDWARE DATA pROTECTION:  Ha rdware  fea ru resprotect  against  inadvertenr wntes to the AT28C64B in the
l1l?*:lq ways: (a) V6" sense-. if V"" is Uerow r.O-v lrypi-cat) ,  the wr i te funct ion is inhibi te"d";  (b)  t . :  

-po'*"r-on

!e]-1v;o19e V"" has reached s.sv, in!i"ri&"i,iiLr,o_
maticai ly t ime out 5 ms (typicat) U"ioru Jt*5g; 'a'wnte;(glwriro inhibit_hotdinoWE ny s r' ;ffi i; fi ;: ;:, :l'""":1;' 3iJ?il;,T,lili; li
F_..: rl"".J s ns .(typicatj on the WE or eE r";;i; *ffir initrate a write cycle.
SOFTWARE DATA PROTECTTON: A software controileddata_ protection feature has been irnpLrnuntJ'on ,n,
lT:99648. When enabted, rne sonwJre Or-,.'0r","".,,o"(SDP), wi l l  prevent inadvertent writes. The SDp fearuremay be enabted or disabted by rhe user; in" ir-z'aciia i,shipped from Atmel with SOp disabled.
SDP is enabled by the user issuing a series of three wnrecommands in which three specific Uytes of Oaia 

"r" 
*riu""ro rhree specific addresses (refe, rcin"- ioiiirJ'i"i),pro-( e c t i o n A r s o ri thm dia o ra m i n tni s ou iu-"n J 

" 
ii]ir,Ii*lri,," gthe 3-byte command-seounrzec6a-B;ri;;;";;:,1","rilil;:fit":i"";,,1,,?,i*f ,i

shoutd be nored that even aftei sop i" ;;;bd: ;;;"",may stiil perform a byre or page write ro rne niiiCoia uvpreceding the data to be wrirr-en by th" 
";;;'3--;;;;rn-mand sequence used lo enable SDp

Once set, SDp remains actise q u e n ce i s i s s u e d. 
" 
J;;T,-il:,i",;;J i: i:i :[ ff T T A]1and SDp prorects the AT28C64B dr; id;; ;"-, . ;"dp owe r-d ow n co nd i t i o n s. A I l. co m m a n d ai, i* 

" 
a" 

" 
"."" r,

::lbrT to the page write timrng specifications. The data inlhe enable and disable com*,.rtteniniornJffi ;;:il"1'lXjl1":::'."1'"T ji,lT:Tliiji
with user data in either a byte or p"g" *rit;,op;r"-;".,,,,
After setting SDp, any attempr to write to the device without
lf^lbtl" command sequence wiil start rhe internat wnrerrmers. No data wiil be written to the devicel ij"""r"l ,",
]|t^"^dl:Ji.9" of twc, read operations wirr enecti"eiyJJ'porr-rng operations.
DEVICE IDENTIFICATION: An extra 64 bytes of EEPROM
T.:i?g- lr: ^"yai ta bt e to rh e u ser ro. ouui"" lo-"nii;;; i;r.tJy ratsrng A9 to 12V t  O.5V

1ic9 | r"" T-rrir,' il : JJ;,:"Til:'JI : ; ffiXllff f :;read from in lhe same mar
array- 

lner as lhe regular memory



)C and AC Operating Range
AT28C6.aB-15 AT28C64&20 AT28C8{S-25

Opsratir€
T€mporaturo (Case)

V"" Power Supply

Com. 0'c - 70'c -oi9-:11-9 - -
40'c - 85'C

5V r 10%

0"c - 70'c
-40'c - 85"C

5v r 10%

Ind. -{0'c - 85"c

5V t 1oyo

)perating Modes

v'l_ ._-, I v,, i o*,------- .- .------- '  t--=----. ."-- - .--f  ----- '  *:--- ----
.. Vur i V,. I O,*' ' -  - - - - . ' .  

. . :  
-  -  ' -  

l  - - - -  - -  :  '  .

vH(3) i vn

Read

writet2)

Slard by/W.ite lnhibit

Writ. Inhlbit

W'ite Ir*|ibit

d6io*b;
Chip Eraso

ot€s: 1. X can be V,. or Vn .
2. Refer !o th€ AC WdIa Weveforms diagrams in this dara sheet
3. Vr = 12.9Y 1 g.UU.

)G Characterlstics
Symbol

I orlyt lgtae3 cunonl
i Vcc Slandby Cunont CMqS
i V". Standby Cunent TTL

l,n 
-

!'r-.
b!-
/oH

i V". Active Cunent

hput Low Vo&age

Input High Voltage

Output High Voltage

VrN = 0V to Vcc + 1V

CE = 2.0V to Vcc + lV

f = 5 M H z ;  l o u " = 0  m A

AT28C648



AT28C64B

,C Read Characteristics

0

I

150

150

70

50

,C Read Waveforms(1X2)(3)(4)

ADDRESS ADDRESS VALID

1 -  
-

t<

OUTPUT HIGH Z

1. CE may be delay€d up to tecc - tce after the address transition without impact on t^cc.
2. dE may be delayed up to tcE - bE after the fatt,ng edge of C-E wilhout impact on tcE or by t^cc - be ancr an address change

without impact on l^cc.
3. toF is specified from 6E or E whichever occurs first (Cr = 5 pF).
4. This parameter is characterized and is nol 100% tested.

(21

iirt.-r 
' --

TJF

oll

AC
DRIVING
LEVELS

t R , t F < 5 n s

in Gapacitance
'  1 MHz.T = !goe(r)

tput Test Waveforms and
leasurement Level

Output Test Load
5.OV

EE

OE

)tes:

3.0v
'\U

1.5V .. MEASUREMENT
LEVEL

T
t .sx <>

I ourPur_T_l PrN

' .sxf 
f 

toonr

vv

tymbol Tyo Mar Uni ts Condi t ions

/out d

t'

t z

pF

pF

vrN :_ov

Votn = 0V
1. This parameter is characterized and is not 100% tested.rte:

{-

^f|lmEr



dIMEL

tC Write C haracteristics
Symbot Parameter

tes, toes Address, OE Set-up fime

tex Address Hold Time

!e" _ I 9li? selegt Hlld rime
-i--

twp Write Pulse Width (WE or CE)

tos Oatia Set-up Time

tox, toes Oatra, OE Hold ]]me

i  100

rC Write Waveforms
/E Controlled

AOORESS

E Controlled

OT
?

ADDR

OE

WE

WE

tOES

, - . - - l
t \

tOEH'

ESS
--rAS--

\ l
r/r Ll

rcs

tWP
los IDH

AT28C648



AT28C64B

,age Mode Characterist ics
Symbol Parametsr Max U n i t s

lwc

Write Cycle Time

Write Cycle Time (28C648 SL184)

1 0

2

tns

I

rDs

rDH

Address Set-up Time

Address Hold Time

Data S€t-up Time

Data Hold Tame

0

50

50

0

ms

ms

ns

ns

NS

ns

ns

l ls

ns

!*t _ i write Pulse width

larc Ble Load Cycle Time

100

twpx Write Pulse Width High

rage Mode Write Waveforms(l)(2)

OE

v v t

A0 -  A12

tWPH

. t '

IBLC - -

tAS

DATA . VALID DATA

BYTE O BYTE 'I
BYT€ 3 BYTE 63

,- rwc
ctes: 1. 46 thtough A12 must specify the same page address during each high to low transition or wg (or eE).

2. dE- must be high only when WE and C-E are both tow.

ihip Erase Waveforms

VIL

VH

VIH

VIH

VIL

= tl!- I Usec (min.)
, = 10 msec (min.)
. {=  12 .0  10 .5V

VIH

OE

WE

,;-

,lmEr



l-/{tmEr
re Data Protection
Algorithrn(1)

Fffiil-l
l r o l
I ^DDREss tsss I

,---r*-::
loaD DArA ss I

T O t
ADORESS OA A i

I
loAD DAIAAo i

l r o
!190":rT !1 i *",r." rn*..".,

'?
I LOAD DAIA xX

1 opy1ffis55n, ,

;oftwa
:nable

Software Data Protect ion
Disable Alg ori thryl(1 )

rles for software program code:
1. Data Format: t/O7 - t/OO (Hex);

Address Format: 412 - A0 (Hex).

)ftware Protected

OE

Write Protect state will be activated at end of
write even if no other data is loaded.
Write Protect state will be deactivated at end of
w'ite period even if no other data is loaded.
1 to 64 bytes ofdata are loaded.

I
] ENTER DATA

PRO]ECT STATE

TO
ADORESS OAM

t
loAD oATA AO

TO
aoDRESS 1555

I

Y
TOAD DAIA AA

TO
ACDRESS r 555

I
I

l-oAD OA]A 55
TO

AOORESS OAAA

LOAO LASI SYTE

l r o
LAST AOORESS

EE

WE

LOAD DATA 2O
TO

AOORESS 1555
EXIT OATA
PROTECT STATE'T'z .

4 .

Write Cycle 16rt3yg1.t mr(tX2)

r tWB
. '  -  -1,

t A S : - -  ,  t- - tAH ;

t E I l  1 - -  -IWPH*  -

i ,

tDH

AYIE ADDR€SS

1 5 5 5

. 
PAG€ ADDRESS

A A ' , 5 s t AO

?s: 1 A6 through A12 must specify the same page address during each high to tow transition ot We 1or eE1 after the softwarecode has been entered.
z. uE must be htgh only when WE and CE are both low.

DATA

""ta 
o aYTE 62

LOAD DATA AA
TO

aDoRFSS 1555

LOAD OATA 55

AT28C64B



AT28C64B

)ata Pol l ing Characterist ics(1)
Symbol Parameter

Oata Hold Time

OE to Output Delay{2)
' Write Rocovery Time

)tes: 1. These parameters are characterized and not 100% tesred
2. See AC Read Characterbtics.

ata Polling Waveforms

TypMin Max I Uni ts
o

' - l

i

I

I

HIGH z E{wR-t 
--J I

\ -  - J  I

tggle Bit Characterist ics(1)
ymbol Parametst

,n i Data Hold Time

)€H OE Hob fime
1 0

1 0 ns

Typ M a x I  Unl ts

r OE lo OutDUt Delav(2,_ . ---_' .  _..  ' . :
r€rrP OE HQh Pulse

Write Recovery Time
tes: 1. These parameters are characterized and not 1OO-4 te.GJ

2. See AC Read Characteristics.

) g gle Bit Waveforms(1 X2X3)

WE

\JC

l _ J \ t l
l -  r . , n  - i

1. Toggling either dE or eE or both dE and dE wil operate roggte bit.
2. Beginning and ending state of l/06 will vary.
3. Any address location may be used but the address should not varv

JIffiEi
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,IMEL

NORMALIZED SUPPLY CURRENT vs. NORMALIZED SUPPLY CURRENT vs.

N
o
I

m
a

i

e
d

1 . 0

0.9

0.8

N
o
I

m

I
z
e
d

I

1 . 3

1 . 1

TEMPERATUBE

5 3 5 6 5

Temperature (C)

NORMALIZED SUPPLY CURRENT vs.

SUPPLY VOLTAGE
1.,1

1 . 0

o 8

o 6
4.50 5.00

Supply Voltage (V)

1 . 0

0.9

0.8

o.7

0.6

ADDRESS FREQUENCY

T = 2 5 C

1 2 3 4 5

Frequency (MHz)

AT28C64B



rdering lnformation(1)

AT2BC64ts

Operat ion Range

Comtnercial
(0"C to 70"C)

lndustrial
(-a0"C to 85"C)

Commercial
(0'c lo 70'C)

Industrial
(-40' C to 85"C)

Commercial
(0 'C to  70"C)

Induslrial

(-40"C to 85' C)

AT28C64B-15JC
AT2BC64B.,I5PC
AT28C64B-15SC
AT28C64B-1sTC

AT2SCgB-15J1
AT28C64B-15P1
AT28C64B-1551
AT28C64B-15T1

AT28C64B-20JC
AT28C64B-20PC

I arzacoqe-zosc
I AT28C64B-20TC

l- 
- 

niz-ac6ae-ioLr
AT28C64B-20Pr

; AT28C6aB-20S1
AT28C64B-20T1

AT28C64&25JC
AT28C64B-25PC

i AT28C64B-25SC
AT28C64B-25TC

i eizad6aB-zsLr
' AT2BC64B.25PI

I AT28C64B-25S1
i AT28C64B-25T1

1. See Valid Parl Numbers table b€low.

alid Part Numbers
following table lists standard Atmel products that can be ordered.

ie Products

Packag€ Type

321ed, Plaslic JJeaded Chip Canier (PLCC)

0.1

I

32J

28P6

28S

z o l

32J
28P6
28S
28r
JZ,)

zoro
28S
287

32J
28P6
28S
287

250 40 32J

28P6

287

32J
28P6
zt'J

287

,t-

/|IMEL
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,{IMEL

ackaging lnformation

32J, 32-lead, Plastic J-leaded Chip Carrier (PLCC)
Dimensions in Inches and (Millimeters)
JEOEC STANOARO MS.O16 AE

. 0 4 5 ( 1 . 1 4 ) X 4 5 '  P t N N O . l .025(.635) x 30 -45'

j-_

28P 6, 28- lead, 0.600" Wide, Plast ic Dual  In l ine
Package (PDIP)
Dimensions in Inches and (Millimeters)
JEDEC STANDARD MS.OI1 AB

I
I

: ,66(1. .4
530( 13.5

I
I

l_
t*)
t--((
t-- - l  l-  o9o(2 29)

I 300{33 02) RtF .-......-l MAr
.050(1.27 )  TYP ---.-l 

r 
005(.124

l---r
,TIfn i

U l] I *n',..,
li 

- Iidrsrt
-ll--, .c22{.559'

.01{( j56)

AT CONTACT
POINTS

28S, 2&lead, 0.300" Wide, plastic Gull Wing Smatl
Cl,ttline (SOtC)
Dimensions in Inches and (Millimeters)

.@0{.508)
tr1T$i

I  r :
. . _ . t : _ - . . _ . , .  i t .  | , l . . t t  :

! t
, I.2s9{7.6o) .2olt0 7)

ii.29r(7.39) .3ca19.98)
P,N t lD

' . '
l f

- -- OsO{t 27) BSC

t t , r l  t 8  r l- 
Elt"i 

- .105{2.67)
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BIODATA

Agama

: WISNU YUWONO

: 5103097039

: 97 .7 .003.3 107 3.387 | 5

: JL, BROMO 76 KAUMAN

KALANGBRET

TULUNGAGUNG

: KATOLIK

Riwayat Pendidikan :

o SD Negeri Kauman I, Tulungagung, Tahun 1984-1990

o SMP Negeri I Kauman, Tulungagung, Tahun 1990-1993

o SMA Katolik Santo Thomas Aquino Tulungagung, Tahun 1993-1996

. Mahasiswa Universitas Katolik Widya Mandala Surabaya, Fakultas

Teknik Jurusan Teknik Elektro, Angkatan 1997

Selama kuliah aktif sebagai :

- Anggota Himpunan Mahasiswa Jurusan Teknik Eletlro periode

1997 -1998 divisi seminar

- Wakil Ketua I PSM Cantate Domino Universitas Katolik Widva

Mandala Surabaya penode 1998-1999

- Sekretaris I PSM Cantate Domino Universitas Katolik Widva

Mandala Surabaya periode 1999-2000

- Asisten Praktikum Dasar Telekomunikasi
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