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;skripsi_metronone_dan_stem flute digital
;wisnu yuwono_5103087039
;ADDRESS PPI

porta equ 2000h
portb equ 2001h
portc equ 2002h
portcw equ 2003h
nada EQU O8H
simpant equ 0%h
tombol eqgu Oah
simpanmenu equ Obh
simpantempo equ Och
simpannada equ O0dh
beat eqgu Oeh
L.CD EQU 60C0H ;LCD Address
LCDOG EQU LCD+0 ;LCD CONTROL OPERATION
LCD1 EQU LCD+1 ;LCD DATA OPERATION
H INISIALISASI LCD
DISPCLR EQU U0000001B ;DISPLAY CLEAR
FUNCSET EQU C0111C0CB ;INTERFACE DATA LENGTH :8 BITS
ENTRMCD ECU ©000C0110B ; INCREMENT, NO DISPLAY GHIDT
DISPON EQU 00001100B ;DISPLAY OM, CURSOR OFF, BLINK OFF
CURSOR EQU 00001110B ;DISPLAY ON, CURSOR ON, BLINK OFF
BLINK EQU 00001101B ;DISPLAY ON, CURSQR OFF, BLINK ON
ORG 00H
1JMP setawal
ORG 3bH

| S

POSISIZ2.1: MOV  A,R7 ‘ ; KOLOM

POSISIZ: ADD A, #11000000B ;POSISI DI BARIS =
SJMP POSTIST.SUB
POSISI] . 1: MOV A, R6 ; KOLCM
POSISIIL: ADD A, #10000000B ;POSISI DI BARIS 1
POSISI.SUB: DEC A ;AWALAN POSISI KOLOM DIMULAI DART O
ACALL CONTROLOUT ;KIRIM SEBAGAI OQOPERASI KONTROL
RET
FRINTSTRING:: ;CETAK STRING DI BARIS 2 KOLOM i
ACALL POSISIZ.I !BARIS 2 KOLOM 1
SJMP PRINTSTRING ;CETAK STRING
PRINTSTRINGL: ;CETAK STRING DI BARIS 1 KOLOM 1
ACALL POSISI1.1 :BARIS 1 KOLOM 1
PRINTSTRING: ;CETAK STRING
SJMFP OQUTSTRING ;AMBIL DATA DULU
PRINTSTRINGLCOP:
ACALL DATAOUT : ;KIRIM SEBAGAI OPERAST DATA
INC DPTR ;POSISI DATA BERIKUTNYA
QUTSTRING: CLR A ; POINTER=0
MOVC A, GA+DPTR ;AMBIL DATA BERDASARKAN DPTR

JNZ PRINTSTRINGLOOP ;APAKAH MASIH ADA DATA BERIKUTNKNYA



RET
CONTROLOUT: PUSH DPH

PUSH DPL
MOV DPTR, #LCDO ;ALAMAT OPERASI CONTROL LCD
SJMP LCD.QUT ;KIRIM KE LCD
LATAOUT : PUSH DPH
PUSH DPL
MOV DPTR, #LCD1 ;ALAMAT OPERASI DATA LCD
LCD.CUT: ;KIRIM KE LCD

MOVY @DPTR,A
DELAY.LCD:

MOV A, H#250

DJNZ A,$

POP DPL

POP DPH

RET

DELAY . INIT.,LCD:
MGV R1, #020h ;20h
DLY.LCDULP:
MOV R2,#0
DJINZ R2,$
DJIJNZ R1,DLY.LCD.LP
RET
INIT.LCD: MOV A, #DISFCLR ;DISFLAY CLEAR
ACALL CONTRQOLOUT
ACALL DELAY.INLIT.LCD

MOV A, #FUNCSET ;FUNCTION SET
ACALL CONTROLOUT
MOV A, #DISPON ; DISPLAY ON
ACALL CONTROLOUT
MoV A, HENTRMOD ;ENTRY MODE
ACALL CONTRQLOUT
RET
BUNYI:
masuxkl: SET P1.0
ACALL DELAYnada
CLR P1.0
ACALL DELAYnada
RET
Delay3: MOV R2, #0aH
Del2: MOV r3, #0aH
DINZ R3,S
DJINZ R2,Del?
RET
DELAYnada MOV R5, nada
LAGI

MOV THMCD, #Z1h
MOV THO, #0FFH
Mav TLO, $OFfH
SETB TRO

ULANG
NOF
JBC TFO,HITUNG
SIMP ULANG



HITUNG

DELAY;
DEL:

nrkedeh:

lanjut

selasa

DELAYDeat

LAGIx

tagqila

ULANGe

X

1

i

HITUNGe

siltek
sil:
ml2:
m22:
m32:
m42:
ml:
mz :
m3:
md:
menu:

vressh:

silcob
silcob

silcoblx:
silcobl2x:
db

doc:

DB
DB
DB
DB
DB
DB
DB
DB

OB

1:

D,

dinz RH,LAGCI

RET

MOV rl, #10

MOV rZ2, 30

DINZ 1r2,$

DJNZ rl,DEL

RET

acall scankeypad

mov r0, tombol

cine r0,#'0',lanjutx

ajmp selasai

mov r3, #80

acall oke

ACALL delaybeat

ajmp okedeh

RET

MoV R4, beat

mov r2, 420

MOV TMODL, #i21h

MOV TH1, #O0H

MOV TL1, #00H

SETE TRI1

NOP

JBC TE1l,HITUNGe

SJMP  ULANGe

djnz r2,lagilagi

dijnz R4,LAGIx

RET

bB ! METRONCME ',0
' STEM FLUTE ', 0
' Menu 1 ', 0
! Menu 2 ', 0
' Menu 3 ', 0
! Menu 4 ', 0
! Stem Flute *,0
! Metronome ', 0
'Flute-Metronome ',0
' Song Example ',0
db ' Choose Menus ',0
db ' Press <- or -> ',0
db 'Press 1,2,3,... ',0
db ' CAN for cancel ',0
db '1,2,... u/ Nada ',D
cb '<- or ->u/ Tempo',0

DO = ¢ L0



dod: db ! DO =D o
doe: db DO = E ',
dof: db ' DO = F ', 0
dog: db ' DO = G ',0
doa: dnp ' DO = A ',0
dob db ! Lo = B L0
doct: db DO = C1 ', 0
dock: db ° DO = C# ', 0
dodkx: db ! DO = D# ', 0
dofk: db PO = Fi 'L, 0
dogk: dbh ! DO = GH Y
doak: db DO = Aft ',
kosong:db ' ', 0
teml db ' LARGO ', 0
tem? ah " LENTO ‘Lo
teml ab ! ADAGIO ", 0
temd db ' LARGHETTO ‘L0
temb db ! ADAGIETTO ', 0
Lemé db 7 ANDANTE ', 0
tem? db ' AMNDANTINO ', 0
tems db MAESTOSO ', 0
kaspo3 db 'jJangan ditulisi ', n
temln) iy T ALLEGRETO LU
temll db ° ANIMATO ',
temlZ db * ALLEGRO ', U
teml3 db ASSAI ',0
temld4 db °* VIVACE ', 0
teml5 db PRESTO ', 0
temlé db ° PRESTISSIMO ',0
tem9 db MODERATO ', G
temla db ! { 44 - 4¢€ ) ', 0
temla db { 52 - 54 ) v, 0
temla db ! { 56 - 58 ) ', 0
temd4a db { 60 - 63 ) ',
tem5a db ' { 66 - 69 ) L0
tem6éa db (72 - 76 ) L0
tem7a db ' { 30 - 84 ', 0
tema  co ! i 2?7 - 32 ‘LG
tem%a db ! ( 9¢ - 100 ) ', 0
temlOa db ' ( 108 - 112 ) ',0
temlls db °* (120 - 126 } ',0
temlzZa db ' (132 - 138 ) ',0
teml3a db (144 - 152 ) ',0
temlda dp ( 180 - 1868 ) ', 0
temlZa db ' ( 124 - 192 ) ',0
temléa db ( 208 ) ',0
judull db 'JOYFUL, JOYFUL..",0
judul2 db ' ~bheethoven- ',0
H INITIALISASI PPI £2%5
init.ppi MOV DPTR, #PORTcw

MOV A, #081n
MOVX @DPTR, A

ret

H scan keypad



scankcypad;
mov tombol, #20h

MOV A,#01110000B ; scan baris 1

MOV DPTR,#portC ;ALAMAT CONTROL WORD
MOVX EDPTR, A

CLR A

mov dptr, #iportc
MOVx A, @dptr

mov rl,a .
anl a,#00001111b
cine a, #0eh,cek 0

nov tombol, #'#'
ajmp ketemu

cek O mov a,rl
anl a,#00001111b
¢jne a,#0dh,cek ENT

mov tombol, #'0"
ajmp Kketemu

CeKk_ENT mov a,rl
anl a,#00001111b
cine a, #0bh,cek B

mov tombol, #'E"
ajmp ketemu

cek B mov a,rl
ani a,#00001111b
cine a,#07h, kosong?

mnov tombol, #'b?
aimp ketemu

kosong2: MOV A,#10110000B ; scan baris 2
Mov DPTR, #iportc JALAMAT CONTROL WORD
MOVX BDPTR, A
CLR A

mov dptr, iportc
MOVx A, @Gdptr

mov rl,a

anl a,#00001111b
cine a,#Oeh,cekﬁB

mov tombol,#7"

ajmp ketemu
Cek_§: mov a,rl

anl a,#00001111b

cine a,#0cdh,cek 9

nov tombol,#'8"



1
¢
-
[$4]

cek A

kosong3:

cex 5:

0
Il
=
[0}

cek C

Kosong4d:

a4 jmp

mov
anl
cine
mov
ajmp

mov
anl
cine

mov
ajmp

MOV
MOV
MOVX
CLR

mewv
MOV=
maov
anl
cjne

mov
ajmp

mov
ani
cine

mov
ajmp

wov
anl
cine
mov
ajmp

mov
ani
e

mov

ainp

MOV
JAGN;
MOVX
CLR

mov
MOVx

Ketomu

a,rl
a,hoenNnl1illb
a, 0bh,cek A
tombol, #"9°
ketemu

a,ri
a, #00001111b
a,#07h, kosong3

tombol, # A"
ketemu

A, #1101G000B
DFPTR, fiportc
ADPTR, A

A

dptr, #portc
A, @dptr

rl,a
a,#00001111b
a,#0eh, cek 5

tombol, #'4"
ketemu

a,rl
a,#0006G1111b
a,#Ddh,cek_E

tombol, #'5!
Ketemu

a,rl

a, #00001111b
a, #0bh,cek C
tombol, #'6"
ketemu

a,rl
a, #00001111b
a, v, kasonga

tembol, #'C’

Ketemu

A,#111G0000R
JETR, Aportce
@DPTR, A

A

dptr, #portc
A, @dptr

; scan baris 3
;ALAMAT CONTROL WORD

scan baris

FALAMAT

CONTROL

WORD



mov ri,a
anl a, fuoto1111b
cjne a,#0eh,cek 2

nov tombol, #'1"
ajmp ketemu

cek Z: mowv a,rl
anl a,#00001111b
cjne a, #0dh,cek_3

mov tombol, #'2"'
ajmp ketemu

cek 3 mov a,rl
anl a,#00001111b
cjne &, #0bh, cek_MENU
mov tombol, #'3°
ajmp ketemu

cek MENU mov 45h, #03h ;tanda belum dipencet
- mov a,rl
anl a, #00001111p
cjne a,#07h, ketemu

mov tombol, #'M"

Ketemu: ret

TKE

ulull: acall bunyi
dijnz r3,ulull
ret

tam menu ke mov r7,#05h

ulul3a: mov r6,#0ffh

ulul2a: acall delay3
dinz r6,ululZa
dinz r7,ulul3a

mov a, simpanmenu

cjne a,#01lh,lancek0

acall tam menul

ajmp lancek3
lancekd cine a,#02h,lancekl

acall tam menu?2

ajmp  lancek3
lancekl cine a,#03h, lancek?

acall tam menu3

ajmp  lancek3

lancek? cine a,#04h,lancek?
acall tam menud
ancex3 ret
tem menul: mov ré, #1
mo r7,41

mov dptr, #ml?>
acall printstring!



MoV dpt.r, #ml
acall printstring2

ret
tam menul; mov ro, #1
e, v,
mov dptr, w2

acall printstringl
mov dptr, #im2
acall printstring”?
rct

tam menu3: mov re,#l
B mov r7,#1
mov dptr, #m32
acall printstringl
mov dptr, #m3
acall printstring2
ret

tam menud: mov ré6, #1
h mnov r7,41
mov dptr, #m42
acall printstringl
mov dptr, #m4
acall printstring?

ret
tam_menud: mov re, #1
mov r7,41

mov dptr, kmenu
acall printstringl

nov dptr, épressh
acall printstring?
ret

chocsemenu: acall tam _menub
ulang?

any: acall scankeypad

mov r, tombol
cjne r0,#'b', cmenul ;cek bawah
inc simpanmenu
mov rd, simpanmenu
cjne r0,4#05h,belumd ;jika menu=5 -> menu=0 >5<
mov simpanmenu, #00h

belum4: acall tam_menu ke
ajmp ulang?

cmenul icek atas
mowv ro, tombol
cjne r0,#'A',cmenu?
dec simpanmenu
mnov rl, simpanmenu
cine rl,#0ffh,trusss.
mov simpanmenu, #00%

trusssl: mov r0, simpanmenu

cijne r0,#00h, belumy
mov simpanmenu, #04h



beluml: acall tam_menu_ke
ajmp ulang2

cmenul
mov r0, tombol
cjne  r0,#°C',cmenul
Lijmp setawal

cmenul mov r0, tombol
cjne rQ,HK'E’,cmenud

; mov ¥0, simpanmenu P227277
mov a, simpanmenu ;er0
cine a,#01lh,lancekOx
acall menul
ajmp  lancek3

lancekOx cine a, #02h, lanceklx
lcall menuz
ajmp lancek3x

lanceklx cjne a,k03h,lancek2x
lcall menu3
ajmp lancek3

lancek2x cjne a,#04h,lancek3x
icall menud

lancek3x limp setawal

cmenud mov rQ, tombol

cine r0,#'M',cmenub
ajmp choosemenu

cmenud ajmp ulang?
ret
tuliskosong:
mov r7,#1

mov dptr, Hkosong
acall printstring?

ret

menul: acall tam menul ;tampilan menu 1
mov ré, #1
mov r7, #1

mnov dptr, #silcobl
acall printstringl
mov dptr, #silcob?2
acall printstring2

menuxl: acall scankeypad ;reset jika cancel
mov rG, tombol
cine r0,4'C',menulbal®
limp setawal

menulball:
mov rQ, tombol itandai jika # ditekan
cine r0,#'#',menulball
mov simpan#, #0AAh
menulball:
mov r, tombol
¢jne r0,#'1",menulball
mov rl, simpant
cine rl,#0AAh, kresl icek kres dipitek

mov b, #1



mnov dptr, #dock
acall printstringl
acall tuliskosong
mov r3, #200
mov nada, #74 ;set delay untuk nada kres
mov simpan#, #00h
ajmp okedol
kresl:
mov re6, il ;nada biasa tanpa kres
mov dptr, #doc
acall printstringl
acall tuliskosong
mov r3,#200
mov nada, #78
okedel: acall oke
mov dptr, #iportc
MOVx A, G@dptr
nov rl,a
anl a,#00001111b
cine a,#0eh,menulbal’

ajmp okedol

menulball:
mov rQ, tombol ;idem menulball
cine  rO,#'2'", menulball
H(ORY] rl, simpant
cjne rl, #0AAh, kres2
mov re, #1
mov dptr, #dodk
acall printstringl
acall tuliskosong
mov r3, #200
mov nada, #66
mov simpan#, #00h
ajmp okedo?Z

Xres? nov ré6, #1

me,w dptr, f#tdod

acall printstringl

acall tuliskosong

mov r3,#200

mov nada, #71
okedn2 acall oke

mov dptr, #portc

MCOVx A, Rdptx

mowv rl,a

anl a, #00001111b

cjne a,#0dh,menulbal3l

ajmp okedol

menulball3: mov r0, tombol
cijne r0,#'3',menulbalé
mov reé, #1
mov dptr, #doe
acall printstringl



okedoxl

menulbald:

kres3:

okedo3:

menuibals:

kres4

acall
nov
mev
acall
mov
MCOVx
mov
anl
cine

ajmp

mov
Cine
mov
cjne
MOV
mov
acall
acall
mowv
mov
mov
ijmp

mov
mov
lcall
lcall
mov
mov

mov
MOVx
mov
anl
cjne

ajmp

mov
cine
mowv
Cine
mov
mov
lcall
lcall
mov
mowv
mowv

ajmp

mowv
nowv

tuliskosong

r3, §200

nada, #62

oke

dptr, fiportc

A, Gdptr

rl,a
a,#00001111b

a, #0bh, menulbal4

okedoxl

r0, tombol

0, #'4', menulbalb
rl, simpant

rl, #0AAh, kres3
re, #1

dptr, #dofk
printstringl
tuliskosong
r3, 250

nada, #55
simpan#, #00h
okedo3

ré, #1

dptr, #dof
rintstringl

tuliskosong

r3,#250

nada, #59

lcall oke

dptr, #portc

A, Gdptr

rl,a

a, #00001111b

a, #0eh, menulbals

okedo3

r0, tombol
r0,#'5*, menulbalb
rl, simpani

rl, #OAAh, kres4
ro, #1

dptr, #idogk
printstringl
tuliskoscng
r3, #250

nada, #49
simpan#, #00h
ckedod

r6, #1
dptr, #dog



cxedod

menulbalé;

kresh:

okedob

menulbal’7:

lcall
lcalil
mow
mov
lcall
mov
MOVx
mov
anl
cine

ajmp

mnov
cine
mov
cine
mov
mov
lcall
lcall
mowv
mnov
mowv

ajmp

mnmov
mov
lcall
lcall
mnov
mov
lcall
mov
MOV
maGv
anl
cine
ajmp

mov
cine
mowv
mov
lcall
lcall
nuov
mov
lcall
mov
MOVx
mowv
anl
cine

printstringl
tuliskosong

r3, #250

nada, #52

oke

dptr, #portc

A, @dptr

rl,a

a, #00001111b
a,#0dh, menulbalé6

ckedod

rG, tombol
r0,#'6',menulbal?’
rl,simpant

rl, #0AAh, kresS
re, #1

dptr, #doak
printstringl
tuliskosong
r3, #4250

nada, #44
simpan$, #00n
okedoS

ré, #l

dptr, fidca
printstringl
tuliskosong
r3, #250
nada, #46

oke

dptr, #portc
A,Qdptr

rl,a
a,#00001111b
a,#0bh,menulbal?
okedod

rQ, tombol
r0,#'7',menulbals
re, #1

dptr, #dob
printstringl
tuliskosong
r3,#230

nada, #41

cke

dptr, #portc

A, @dptr

rl,a
a,#00001111b
a,#0eh, menulbal?®



o JIng

menulball:

mov
cine
mov
mov
lcall
lcall
mov
nmov
lcall
mov
MOVx
mov
anl
cjne

okedox3

ajmp
menulbal9: 1limp
ret

ta_menu_2 donk
mov
nov
lcall
dinz
djnz

ulullaxx:
ulul?axx:

mov
cine
mov
mov
lcall
mov
mov
lcall
mov
1jmp
cine
mov
mov
lcall
mov
mov
lcall
mov
limp
cine
mov
mov
lcall
mow
mov
lcall
MoV

lancekOxx

lanceklxx

okoedox?

rQ, tombol

rO, #'8', menulbal?d
ré, #1

dptr, #doct
printstringl
tuliskosong

r3, #230

nada, #39

oke

dptr, #portc

A, @dptr

rl,a
a,%#00001111b

a, #0dh, menulbal®

okedox3

menuxl

r7, #05h

re, HOffh
delay3
rée,ulullaxx
r7,ulul3axx

a, simpantempo
a,#01h, lancekOxx
r6, #1

dptr, #iteml
printstringl
r7,41

dptr, fitemla
printstring2
beat, #223
lancekléx
a,#02h, lancek1xx
re, #1

dptr, #tem2
printstringl
r7,#1
dptr,f#tem2a
printstring?2
beat, #188
lancekléx
a,#03h, lancek?2xx
ré, #1

dptr,#ten3
printstringl

7, #1

dptr, item3a
printstring?
beat, #16%



lanceklxx

lancekixx

lancekdx

lancek5x

rancekex

lancek7x

lancek8x

1jmp
cine
mov
mov
lcall
mov
mov
lcall
mov
1imp
cine
mov
mov
lcall
mov
mov
lcall
mov
ljmp
cjne
mov
mov
lcall
mov
mov
lcall
mov
1jmp
cjne
mov
mov
lcall
nov
movw
lcall
mov
limp
cine
mov
mov
lcall
mov
mov
lcall
mov
1imp
cine
mov
o
lecall
mov
mov
lcall
mov
1jmp
cine
mov

lanceklbx
a,#04h, lancek3xx
6, #1

dptr, #temd
printstringl
ri, #l
dptr,#temda
printstring2
beat, #153
lancekl6x
a,Hodbh, lancekdx
re, #1

dptr, #tem5
printstringl
r7,#1

dptr, #temSa
printstring2
beat, #138
lancekléx

a, #0oh,lancekdbx
Y6, #1

dptr, #temb
printstringl
r7,#1

dptr, #teméa
printstring?
beat, #1227
lancekléx
a,#07h, lancektx
re, #1

dptr, fitem7
printstringl
r7,#1

dptr, #tem7a
printstring?2
beat, #110
lancekléx
a,#08h, lancek7x
ré, k1

dptr, #Lem?
printstringl
r7,#1 '

dptr, #temBa
printstringl’
beat, #99
lancekléx
a,#09h, lancek®x
re, #1

dptr, #tem9
printstringl
r7,4#1

dptr, #tem%a
printstring?
beat, #87
lancekléx
a,#0ah, lancek9x
ré, #1



lancek%x

lancekl0x

)

ar

cekllx

o

lancekl2x

lancekl3x

Yancekl4x

mov
lcall
mnov
nov
lcall
mov
ajmp
cjne
mov
mov
lcall
mov
mov
icall
mov
ajmp
cjne
mov
mov
lcall
mov
mov
lcall
mov
ajmp
cine
mov
Moy
lcall
mov
mov
lcall
mov
ajmp
cine
mov
mewv
lcall
nov
mov
lecall
mov
ajmp
Cine
mov
mov
lcall
mov
mov
lcall
mov
ajmp
cine
mov
mov
lcall
mov

dptr, #teml0
printstringl
r7,#1

dptr, itemlOa
printstring2
beat, #75
lanceklé6x
a,#0bh, lanceklOx
re, #1
dptr,#temll
printstringl
r7,#1
dptr,fitemlla
printstring?2
beat, #65
lancekléx

a, #0ch, lancekllx
6, #1

dptr, #teml?2
printstringl
r7,#1

dptr, #temlza
printstring?2
beat, #55
lancekléx

a, #0dh, lancekl2x
re, #1

dptr, fitem13
printstringl
r7,#1

dptr, #teml3a
printstring2
beat, #49
lancek16x

a, #0eh, lancekl13x
ré6,#1

dptr, #temls
printstringl

r7, 41

dptr, temlda
printstring2
beat, #44
lancekléx
a,H#0fh, lancekldx
re, #1

dptr, Hteml5
printstringl
r7,#1

dptr, Hteml5a
printstring2
beat, #32
lanceklex
a,#10h, lancekléx
ro,#1

dptr, #temle
printstringl

T, #1



mov dptr, #itemiba

lcall printstring2

mov beat, #24
lanceklbx

ret

mulal beat
mcv nada, #78
lcall okedeh
rofl

teall Lam menul
lcall ta menu 2 donk

mov r7, #05h
ulul3axxx: mov 6, #Offh
ululZeaxxx:  lcall delayl

dinz ré,ululZaxxx

dinz r7,ulullaxxx

lcall scankeypad
mov r0, tombol

cjne r0,#'b',cmenulx ;cek bawah
inc simpantempo
mov r, simpantempo
cjne r0,#17,belumld ;Jika tempo=14 -> tempo=0 >5<
mov simpantempo, #00h
beluml4: lcall ta_menu_2 donk
ajmp ulang2x
cmenulx ;cek atas
mov r0, tombhol

cine r0,#'A',cmenu2x
dec simpantempo
mov rl, simpantempo
cine rl, BOGffh, trussslx
mov Simpantempo, #00h
trussslx: mov rd, simpantempo
cjne r0, #00h, belum0O
mov simpantempo, #16
pelumO0: lcall ta menu I donk
ajmp ulanglx
crenulx
mov r0, tombol
cjne r(Q,#'C',cmenu3x
ajmp setawal
cmenulx mov rd, tombol
cjne r0,#'E’,cmenudx
lcall mulai beat
ajmp ulang2x

cmenudx mov r0, tombol
cine. r0,#'M',cmenubx
ljmp choosemenu
cmenusx .

ajmp ulang2x



rel

delavyku mov r7, #05h
ulul3axxxx: mov ré6, #0ffth
ululZaxxxx: lcall delay3
djnz r6,ulullaxxxx
djnz r7,ulul3axxxx

ret
menu3
lcall tam menu3
lcall ta_menu 2 donk
mov rTT#l - ;nada biasa tanpa kres
mov dptr, #doc
leall printstring?
acall delayku
ulang3x
lcall scankeypad
mov r0, tombol
cine r0,#'b',cmenulxx rcek bawah
inc simpantempo
mov r0, simpantempo
cine  rO,#17,belumldx ijika tempo=14 -> tempo 0 »5¢
mov simpantempo, #00h
belumldx; lcall ta_menu_2 donk
ajmp ulang3x
cmenulxx ;cek atas

nov rQ, tombol
cine rO0,#'A',cmenulxx
dec simpantempo
mov ri, simpantempo
cine rl,#0ffh, trussslxx
mov simpantempo, #00h
trussslxx: mov r0, simpantempo
¢jne r0, #00h, belum000
mov Simpantempo, #16
belumG00; lcall ta_menu_2 donk
ajmp ulang3dx
Cmenu2xx
mov r0, tombol
Cine rO, #'C’, cmenul3xx
ajmp setawal
cmenu3xx mov rQ, tombol
cjne rQ,4'E',cmenudxx

mov r7,4%10
bunyiSdetik lcall oke

dinz r7,bunyiSdetik

lcall okedeh
ajmp ulangix

cmenud xx mov rJ, tombol
¢jne r0,#'M',cmenuSxx

1jmp choosemenu
cmenuSxx

mov r0, tombol ;tandai jika # ditekan



cjne r0,#'#',menulballx
mov simpan#, #0AADh

mov r7,#1

le:all posisiZ.l

mov a,#'#°’

lcall dataout

ljmp ulang3x

menulballx:
mov r0, tombol
cjne rO,4'1',menulbal2x
mov rl, simpan#
cjne rl,#0AAh, kreslx ;cek kres dipitek
mov r7, 41
mov dptr, #dock
lcall printstring2
mov simpan#, #00h
mov nada, #74
acall delayku
ajmp ulang3x
kreslx:
mov r7,#1 ;nada biasa tanpa kres
mov dptr, #doc
lcall printstring?2
mov nada, #78
acall delavyku
ajmp ulang3x
menulbal2x:
mov r0, tombol ;idem menulball
cine r0,#'2',menulbal3x
mov rl, simpant
cjne rl, #0AAh, kres2x
mnov r7,#41
mov dptr, #dodk
lcall printstring2
mov simpanil, #00h
mov nada, #66
acall delayku
ajmp ulang3x
kres2x mov r7,#1

mov dptr, #dod
lcall printstring2
mov nada,#71
acall delavyku

ajmp ulang3x

menulball3x: mov rU, tombol
cjne r0,4'3',menulbaldx
mov r7, #1
mov dptr, #doe
lcall printstring2
mov nada, #62
acall delayku
ajmp ulang3x

merulbaldx:



k]

kres3x:

menulbalbx:

kresdx

menulbal 6x:

kresSx:

mov
cjne
mov
cine
mov
mov
lcall
mov
mov
acall
ajmp

mov
mov
lcall
mov
acall
ajmp

nov
cjne
mov
cijne
mov
mov
lcall
mov
nmov
acall

ajmp

mov
nov
lcall
mov
acall
ajmp

mov
cjne
mowv
cjne
mov
mov
lcall
mov
mov
acall
ajmp

mowv
mov
lcall
mov
acall

rd, tombol
rQ,#'4", menulbalbx
rl, simpan#

rl, #0AAh, kres3x
r7,#1

dptr, ftdotk
printstring?2
simpan#, #00h
nada, #55%
delavyku

ulang3x

r7,#1

dptr, fidof
printstring2
nada, #58
delavyku
ulang3x

r0, tombol
r0,#'5', menulbaléx
rl, simpan#

rl, HOAAh, kresdx
r7, #1

dptr, #dogk
printstring?2
simpan#, #00h
nada, #49
delayku

ulang3x

r7, #1

dptr, #dog
printstring?2
nada, #52
delayku
ulang3x

rd, tombol

rO, #'6', menulbalix
rl,simpan#

rl, #0AAh, kresbdx
r7,4#1

dptr, #doak
printstringz
simpan#, #0Ch
nada, #44
delayku

ulang3x

ri, #1

dptr, #idoa
printstringl
nada, #4¢6
delavku



ajmp ulang3x

menulbal7x:
mov r0, tombol
cine rO,#'7',menulbalbBx
oV r7, #1
mov dptr, #dob
lcall printstring2
mov nada, #41
acall delayku
ajmp ulang3x

menulbalBx:

mov rQ, tombol

cjne r0,#'8°',menulbalfx

mov r7, 41

nov dptr, #doct

lcall printstring?2

mov nada, #39

acall delayku
reenulbal9x: ajmp ulang3x

menu4
;JOYFUL, JOYFUL WE ADORE THEE -beethoven-
;MM = 116 :

mov dptr, #judull
lcall printstringl
nov dptr, #judul2
lcall printstring2
mov beat, #75

mnov r3, #80

mov nada, #41 smi
lcall oke

lcall delaybeat

mov r3,#80

mov nada, #41 ;mi
lcall ocke

lcall delaybeat

mov r3, #80

mov nada, #39 ; fa
lcall oke

lcalil delaybeat

mov r3, $30

mov nada, #35 ;sol
lcall oke

lcall delaybeat

mov r3, #80

mov nada, #35 ;sol
lcall oke

lcall delaybeat

mov r3, H80

mov nada, #39 ;fa
lcall oke



lcall
mev
mnov
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall

lcall

mnov
mov
lcall
mov
mov
lcall

mov
lcall
mov

mov
mov
lcall
mov
mov
lcall

MoV
icall
MOV

mov
mov
lcall

lcall
lcall

mowv
mov

delaybeat
r3, #80
nada, #41
oke i
delaybeat
r3, #80
nada, #46
oke
delaybeat
r3, #80
nada, #52
oke
delaybeat
r3, #80
nada, #52
oke
delaybeat
r3, #80
nada, #46
cke
delaybeat
T3, #80
nada, #41
oke
delaybeat

r3, #200
nada, #41
cke
r3, #100
nada, #41
oke

beat, 37
delaybeat
beat, #75

3, $#40
nada, #46
oke

r3, k80
nada, #46
oke

beat, #37
delaybeat
beat, #75

r3, 480
nada, #46
cke

delaybeat
delaybeat

r3, #80
nada, #41

s re

;do

;do

cre

;mi

;mi

;mi

;re

;re

1/



-

lcall
lcall
mov
mov
lcall
lcall
mov
mnov
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall
lcall
mow
mov
lcall
lcall
MoV
mov
lcall
lcall
mov
mov
lcall
lcall
mov
MoV
lcall
lcall
MoV
nov
lcall
lcall

mov
mev
lcall
mov
mov
lcall

mov
lcall
mov

oke
delaybeat
r3, #80
nada, #41
oke
delaybeat
r3, #80
nada, #39
oke
delaybeat
r3, #80
nada, #35
oke
delaybeat
r3, #80
nada, #35
oke
delaybeat
r3, #80
nada, #39
oke
delaybeat
r3, #80
nada, #41
oke
delaybeat
ri, 480
nada, #4¢
cke
delaybeat
r3, 480
nada, #52
oke
delavbeat
r3, #80
nada, #52
oke
delaybeat
r3, #80
nada, #46
oke
delaybeat
r3, #80
nada, 41
oke
delaybeat

r3,#200

nada, #46
oke

r3, 200

nada, #46
oke

beat, #37
delaybeat
beat, #75

;fa

isol

;fa

Jmr

s re

;da

;do

;e

;mi

;re 1 1/2



mov
mov
icall
mov
mov
lcall

MOV
lcall
MoV

mov
mov
lcall
leall
lcall

mowv
mowv
lcall
lcall
mowv
miov
lcall
lcall
mov
mov
lcall
lecall
mov
mov
lcall
lcall
mov
mov
lcall
lcall

mov
mov
lcall

MOV
lcall
MoV

mov
mov
lcall

MoV
lcall
MOV

mowv
mov

r3, #40
nada, #52
cke

r3, #80
nada, #52
cke

beat, #37
delaybeat
beat, #75

r3, #80
nada, #52
oke
delaybeat
delaybeat

r3, #80
nada, #46
oke
delaybeat
r3, #80
nada, #4146
cke
delaybeat
r3, #80
nada, #41
oke
delaybeat
r3, #80
nada, #52
oke
delaybeat
r3, #80
nada, #46
oke
delaybeat

r3, #40
nada, #41
oke

beat, #37
delaybeat
beat, #75

r3, #40
nada, #39
oke

beat, #37
delaybeat
beat, #75

r3, #80
nada, #41

;do

;do

;do

;mi

;do

;re

smi

;mi

1/2

1/2

/2



1call
lcall
mov
mov
icall
lcall
mov
mov
lcall
lcall

nov
mov
lcall

MOV
lcall
MOV

mov
mov
lcall

MOV
lcall
MoV

mov
nov
lcall

lcall

mov
mov
lcall
lcall

mov
mov
lcall
lcall
mnov
mov
lcall
lcall

mov
mov
lcall
mowv
mov
lcall

lcall
mov
mov

oke
delaybeat
r3, #80
nada, #52
oke
delaybeat
r3, #80
nada, #46
oke
delaybeat

r3, #40
nada, #41
oke

beat, #37
delaybeat
bcat, #75

r3, #30
nada, #39
oke

beat, #37
delaybeat
beat, #75

r3, #80
nada, #41
oke

delaybeat

r3,#80
nada, #46
cke
delaybeat

r3, #80
nada, #52
oke
delaybeat
r3, #80
nada, k46
oke
delaybeat

r3, #200
nada,#71
oke
r3,#200
nada, #71
oke

delaybeat
r3, 480
nada, #41

;do

rre

;mi 1/2

i FA

;re

;sdo

/re

;s0l ¢ Zx

;sol r 2%

;mi



tGall
lcall
mev
mov
lcall
icall
mov
mov
lcall
lcall
mov
mov
lcall
lcall
mowv
mov
lcail
lcall
i filoRtd
Hilelvs
1eea 1]
lcall
mov
mes
lceall
lcall
mov
nov
lcall
lcall
mov
mov
lcall
lcall
nov
mowv
lcall
lcall
mov
mov
lcall
lcall
mov
mov
lcall
lcall

mov
mov
lcall
mov
mov
lcall

mov
lcall
mov

Ry
delaybeat
r3, #€0
nada, §41
ocke
delaybeat
r3, 480
nada, #39
oke
delavybeat
r3, #80
nada, #35
oke
delaybeat
T3, #80
nada, #35
oke
delaybeat
r3, #80
rada, #39
ke
delaybeat
rl, #80
nada, #41
OKE
delaybeat
ri3, #1r0
nada, #46
oke
delaybeat
r3, 460
nada, #52
oke
delaybeat
r3, #80
nada, #52
cke
delaybeat
r3, #80
nada, #46
oke
delaybeat
r3, #8680
nada, #41
oke
delaybeat

r3, #200

nada, #4¢€
oke

r3, #4200

nada, #46
oke

beat, #37
delaybeat
beat, #75

;i

;FA

; SOL

;FA

s mi

rre

;do

;do

;re

;mi

ire

rre
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setawal:

ulangl

menut i

mov
Yoo ﬂ }

MOV
lcall
MoV

oV
mov
Triadl

mov
nov
mov
mowv
mov
mnov
lcall
icall
MOV
MOV
MOVX
mov
nmov
mov
lcall
mov
lcall

lcall
mov
cine
fcall
ajmp
moyw
cjne
aimp

r3, #40
nada, #52
Ry

;DO

beat, #37
delaybeat
beat, #7595

r3, #120
nada, #52
ke

;do

simpanmenu, #00h
simpantempo, #01h
simpannada, #01h
simpan#, #00h
ie, #00h

sp, #60h
init.lcd
init.ppi

A, #0

DPTR, #portc
@DPTR,A

r6, #1

r7,#l1

dptr, #siltek
printstringl
dptr, fisil
printstring?2

scankeypad

rQ, tombol
r0,#'M',menutl
choosemenu
ulangl

ru, tombol
rd,#'C',ulangl
setawal

;data
IRXXX
JRXXX
;data

;push-pop max 15K !i!

s koloml
;idem

;barisl
rbaris?
;move tombol

sbandingkan isi
;jtka va panggil

->

menu yg dipillh

tombol kres ditekan

eC-7¢£

12
rQ dengan '
choosemen

;jika tidak lompat ulangl

m
M

[



2atures

Compatible with MCS-51™ Products

4K Bytes of In-System Reprogrammable Flash Memory
— Endurance: 1,000 Write/Erase Cycles

Fully Static Operation: ¢ Hz to 24 MHz

Three-Level Program Memory Lock

128 x 8-Bit Internal RAM

32 Programmable VO Lines

Two 16-Bit Timer/Counters

Six Interrupt Sources

Programmable Serial Channel

Low Power ldie and Power Down Modes

escription

e AT89CH1 is a low-power, high-performance CMOS 8-bit microcomputer with 4K
tes of Flash Programmable and Erasable Read Only Memory (PEROM). The
vice is manufactured using Atmel's high density nonvolatile memory technology
¢ is compatible with the industry standard MCS-51™ instruclion set and pinout. The
-chip Flash allows the program memory to be reprogrammed in-system or by a con-
ntional nonvolatile memory programmer. By combining a versatile 8-bit CPU with
ash on a monolithic chip, the Atmel AT89C51 is a powerful microcomputer which

ovides a highly flexible and cost effective solution to many embedded control appli-
tions.

(continued)
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T essresaere A TS89 C 51

The AT83C51 provides the following standard features; 4K
oyles of Flash, 128 bytes of RAM, 32 VO lines, two 16-bit
imer/counters, a five vector two-level interrupt architecture,
a full duplex serial port, on-chip osciliator and clock cir-
uitry. In addition, the AT89C51 is designed with static logic
‘or operation down to zero frequency and supports two
software selectable power saving modes. The idle Mode
stops the CPU while allowing the RAM, timer/counters,
serial port and interrupt system to continue functioning. The
*ower Down Mode saves the RAM contents but freezes
he oscillator disabling all other chip functions uniii the next
\ardware tesel.

Pin Description

/ce
Supply voltage.
2

3ND
round.
ort 0
ort 0 is an 8-bit open drain bidirectional I/O port. As an
utput port each pin can sink eight TTL inputs. When 1s
ire written to port 0 pins, the pins can be used as high-
mpedance inputs.
"ot 0 may also be configured to be the mulliplexed low-
rder address/data bus during accesses to external pro-
ram and data memory. In'this mode PO has intemal pul-
ps.

ort 0 also receives the code bytes during Flash program-
ning, and outputs the code bytes during program verifica-

on. External pullups are required during program verifica-
on.

ort 1

ort 1 is an 8-bit bidirectional I/O port with internal pullups.
he Port 1 output buffers can sink/source four TTL inpults.
Vhen 1s are written to Port 1 pins they are pulled high by
he internal pullups and can be used as inputs. As inputs,
>ort 1 pins that are externally being pulled low will source
urrent (I, ) because of the internat pullups.

ort 1 aiso receives the low-order address bytes during
lash programming and verification.

ort 2

ort 2 is an 8-bit bidirectional /O port with internal pullups.
he Port 2 output buffers can sink/source four TTL inputs.
Vhen 1s are written to Port 2 pins they are pulled high by
1e internal pullups and can be used as inputs. As inputs,
'ort 2 pins that are externally being pulled low will source
urrent {1, ) because of the internal pullups.

ort 2 emits the high-order address byte during fetches
om external program memory and during accesses to
xternal data memory that use 16-bit addresses (MOVX @
)PTRY). In this application it uses strong internal pullups

ATMEL

when emitting 1s. During accesses lo external data mem-
ory that use 8-bit addresses (MOVX @ RI), 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 varification.

Port3

Port 3 is an 8-bit bidirectional I/O port with internal pullups.
The Port 3 output buffers can sink/source four TTL inputs.
When 1s are written to Port 3 pins they are pulied high by
the internal pullups and can be used as inputs. As inpuls,
Port 3 pins that are externally being pulied low wili source
current (i) ) because of the pullups.

Port 3 also serves the functions of various special features
of the AT89C51 as listed below:

Port Pin ' Alternate Functions

P3.0 * RXD (serial input port)

P3_17 VfXD (serial output porrt)

P3.2  TNTO (external interrupt 0)

P3.3 ; INT1 (external interrupt 1)

P34 TC (timer G external input)

P3.5 | T1 (timer 1 external input)

P3.6 l W—R teitemal data memdry write sirobe)
P37 | RD (ederal data memory read strobe)

Port 3 also receives some control signals for Flash pro-
gramming and verification.

RST

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

ALE/PROG

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

In normal operation ALE is emitted at a constant rate of 1/6
the oscillator frequency, and may be used for external tim-
ing or clocking purposes. Nole, however, that one ALE
pulse is skipped during each access to external Data Mem-
ory.

If desired, ALE operation can be disabled by selling bit 0 of
SFR location 8EH. With the bit set, ALE is aclive only dur-
ing 8 MOVX or MOVC instruction. Otherwise, the pin is
weakly pulled high. Setting the ALE-disable bit has no
effect if the microcontroller is in externat execution mode.
PSEN

Program Store Enable is the read strobe to external pro-
gram memory.

4-31



When the AT89C51 is executing code from external pro-
gram memory, PSEN is activated twice each machine

cycle, except that two PSEN activations are skipped during
each access to external data memory,

EAVgp _

External Access Enable. EA must be strapped to GND in
order to enable the device to fetch code from external pro-
gram memory locations starting at 0000H up to FFFFH.
Note, however, that if iock bit 1 is programmed, EA will be
internally latched on reset,

EA should be strapped lo V¢ for internal program execu-
tions.

This pin also receives the 12-volt programming enable volt-
age (Vpp) during Flash programming, for paris that require
12-volt Vpp.

XTAL1

Input to the inverting oscitlator ampiifier and input to the
internal clock operating circuit.

XTAL2
butput from the inverting oscillator amplifier.

Oscillator Characteristics

TAL1 and XTAL2 are the input and output, respeclively,
f an inverting amplifier which can be configured for use as
an on-chip oscillator, as shown in Figure 1. Either a quartz
Frystal Or ceramic resonator may be used. To drive the
Eevice from an external clock source, XTAL2 should be left
nconnected while XTAL1 is driven as shown in Figure 2.
There are no requirements on the duty cycle of the external
Fock signal, since the input to the internal clocking circuitry
s through a divide-by-two flip-flop, but minimum and maxi-
mum voltage high and low time specifications must be
Fbse?zed.

It should be noted that when idle is terminaled by a hard
ware reset, the device normally resumes program execu-
tion, from where it left off, up to twa machine cycles before
the internal reset algorithm takes control. On-chip hardware
inhibils access to internal RAM in this event, but access to
the port pins is not inhibited. To eliminate the possibility of
an unexpected write to a port pin when Idle is terminated by
reset, the instruction following the one that invokes Idle
should not be ane that writes to a port pin or to external
memaory.

Figure 1, Oscillator Connections

c2
r—)l'————I—— XTAL2
ci1 7
qHF—I—\

XTALA

GND

W

Note: C1,C2 =30pF + 10 pF for Crystals

= 40 pF + 10 pF for Ceramic Resonators

Figure 2. External Clock Drive Configuration

NC —————————— XTAL2

| EXTERNAL
OSCILLATGR XTAL1
ldle Mode SIGNAL
n idle mode, the CPU puts itself to sleep while all the on-
“hip peripherals remain active. The mode is invoked by GN
software. The content of the on-chip RAM and all the spe- 0
“tal functions registers remain unchanged during this
node. The idle mode can be terminated by any enabled =z
nterrupt or by a hardware reset.
Status of External Pins During Idle and Power Down Modes
Mode | Program Memory | ALE | PSEN | PORTO | PORT1 ; PORT2 | PORTS
Sdle “ Internal |1 1 | Data . Data Data | Dala
Idle ~ External R 1 ~ Float Data Address | Data
- . . : i
Power 901"2“,‘,_ _ Internai ot 0 . Data Data Dala : Data
Power Down External : v Float ‘ Data Data t Data
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Power Down Mode

n the power down made the oscillator is stopped, and the
nstruction that invokes power down is the last instruction
executed. The on-chip RAM and Special Function Regis-
ers retain their values until the power down mode is termi-
nated. The only exit from power down is a hardware reset.
Resel redefines the SFRs but does not change the en-chip
RAM. The reset should not be aclivated before Vge is
estored to its normal operating level and must be held
active long enough 1o allow the oscillator to restart and sta-
ilize.

_ock Bit Protection Modes

st

AT89C51

Program Memory Lock Bits

Cn the chip are three lock bits which can be left unpro-
grammaed {U) or can be programmed (P) to obtain the addi-
lional features listed in the table below:

When lock bit 1 is programmed, the logic level at the EA pin
is sampled and lalched during reset. If the device is pow-
ered up without a reset, the latch initializes to a random
value, and holds that value untii reset is activated. It is nec-
essary lhat the latched value of EA be in agreement with
the current logic level at that pin in order for the device to
function properly,

Program Lock Bits Protection Type
LB1 : LB2 | LB3
1 gy v v No program lock features.
e e L b
2 P U U MOVC instructions executed from external program mamory are disabled from fetching code
| ! byles from internal memory, EA is sampled and latched on reset, and further programming of the
| ; Flash is disabled.
3 P P u Same as mode 2, also verify is disabled.
4 |+ P ! P P Same as moda 3, also external execution is disabled.

Programming the Flash

'he AT89C51 is normally shipped with the on-chip Flash
nemory amay in the erased state (that is, contents = FFH)
and ready to be programmed. The programming interface
ccepts either a high-voltage (12-volt) or a low-voltage
V) program enable signal. The low voltage program-
ning mode provides a convenient way to program the
\T8IC51 inside the user's system, while the high-voltage
rogramming mode is compatible with conventional third
arty Flash or EPROM programmers.

'he ATB89C51 is shipped with either the high-voltage or
ow-voltage programming mode enabled. The respective

op-side marking and device signature codes are listed in
he following table.

Vpp =12V Vpp =5V
Top-Side Mark AT89C51 ATB9CS1
00 XKX%X-5
o yyww R A
Signature (030H)=1EH (Q30H)=1EH
(031H)=51H (031H)=51H
(032H)=FFH (032H)=05H

he AT89C51 code memory array is programmed byte-by-
yte in either programming mode. To program any non-
/ank byte in the on-chip Flash Memory, the entire memory
nust be erased using the Chip Erase Mode.

ATMEL

Programming Algorithm: Before programming the

AT89C51, 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 foliow-

ing steps.

1. Input the desired memory location on the address
lines.,

2. input the appropriate data byte on the data lines.
3. Activate the correct combinalion of control signals.

4. Raise EAVpp 10 12V for the high-vollage programming
mode.

5. Pulse ALE/PROG ance to program a byte in the Flash
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 array or until the end of the object file is reached.

Data Polling: The AT89C51 features Data Polling 10 indi-

cale the end of a write cycle. During a write cycle, an

attempted read of the last byte written will result in the com-
piement of the written datum on PQ.7. Once the wrile cycle

has been completed, true data are valid on all outputs, and
the next cycle may begin. Data Polling may begin any time
after a write cycle has been initiated.

Ready/Busy: The progress of byte programming can alsa
be monitored by the RDY/BSY output signal. P3.4 is pulled
low after ALE goes high during pregramming to indicate

BUSY. P3.4 is pulled high again when programming is
done to indicate READY.
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Program Verify: If lock bits LB1 and LLB2 have not been
programmed, the programmed code data can be read back
via the address and data lines for verification. The lock bits
cannot be verified directly. Verification of the lock bits is
achieved by observing that their features are enabled.

Chip Erase: The entire Flash array is erased electrically
by using the proper combination of control signals and by
holding ALE/PROG low for 10 ms. The code array is written
with all “1"s. The chip erase operation must be executed
before the code memory can be re-programmed.

Reaaing the Signature Bytes: The signature bytes are
read by the same procedure as a normal verification of
locations 030H,

031H, and 032H, except that P3.6 and P3.7 must be pulled
to a logic low. The values returned are as follows.

——n

(030H) = 1EH indicates manufactured by Atmel
(031H) = 51H indicates 89C51

(032H) = FFH indicates 12V programming
(032H) = 05H indicates 5V programming

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 operation cycle is self-
timed and once initiated, will aulomatically time itself lo
completion.

All major programming vendors offer worldwide support for
the Atmel microcontroller series. Please contacl your local
programming vendor for the appropriale software revision.

Flash Programming Modes

Mode , RST | PSEN | ALEPROG | EAN,p | P26 | P27 ' P3.6 . P37
Write Code Data | H L f | W2y L W K R
Read Code Data | H L J H } H L ' L | H H
Write Lock Bit-1 ' H L I Hi2v Holow U H
; 1 ! —\_/- ) \i ‘
’ — ! | ? é
‘ ' Bit-2 | H L ! {HAM2V H o1 H L L
| 'Bt-3 | H L | Hn2v Ho' L ' W L
| ‘ J‘ _\,‘/_ ‘
Chip Erase CH L : m  Hi2v H L L L
‘ N !
e e e b e - R - ‘
Read Signature Byte Y L H H L L L L

lote: 1. Chip Erase requires a 10-ms PROG pulse.
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igure 3. Programming the Flash Figure 4. Verifying the Flash
+5V +5V
ATBIC51 T ATBIC5 1 ¢
ADDR. 20 AT) by Vee [ AODR, 22 - A7 by Ve | Lo
ooc>owon=n=|=i8 P20 P23 PO fa- o SAG'P:\ OOOOHIOFFF:B — i p20- 23 PO E&%jﬁg
- P2.B ! » P26
SEE FLASH —» P27 ALE |l«—— PROG SEE FLASH | s P27 ALE |4 -
PROGRAMMING PROGRAMMING
MODES TABLE » P36 MODES TABLE | » P36 i
M P37 i » P37 ¢ Ve
-@— -~ = XTAL2 EA fe—— vv., o XTALZ EA }e.
3-24 MHz _ = 3-24 MHz ;
e [ e
L e e o] XTALY RST |4—— v, ~& - - | XxTAU1 RST |« Vi
o jowo  FEEN | o |ono  psen
lash Programming and Verification Characteristics
A =0°C 1o 70°C, V¢ = 5.0 £ 10%
gmbol T;*F’"aramatar : Min Max Units
Vepl! Programmmg Enable Voltage : 1.5 12.5 v
Ipp“_) 7 | Programmmg Enla‘t-:;éurrenlm_ o I —16 R mA ;
1/&;:.;,_ ‘ Oscillator Frequency 37 . 24 MHz
o, l;t;;r—e;;vSetupTo;i;E(; Low Bt
tGH;x Address Hold After PROG : . 48te oL
tovaL ' Data Setup to PROG Low 1IN
tGHDX Data Hold After PROG 48te ot
ens P27 (ENA_BLE) HightoVpe + 4Btee, )
lsHGI ) 7 Vpp Setup to PRO(;L;W_-M%*V*T *7 7 10 o us
LGHSL(”_ o Vpp Hold Afer PROG h 0 o B -us
Giaw  PROG width : 1 110 bs |
tA\{QVh'_ i 7 Address to Data Vahd o ? 48t oL
EEQ—\{ ENABLE Low to Data Valld 48ta oL 7
Eﬁz%;;_ Data Floal After ENABL 7 0 48t oL
el PROGHghto BUSYLow 1.0 us
weY _ Byte Write Cycle Tme ) 2.0 ms
ote: 1. Only used in 12-volt programming mode.
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Flash Programming and Verification Waveforms - High Voltage Mode (Vpp = 12V)

P1.0 - P1.7
P20 - P23

PORT O

ALE/PROG

EANVp
| P2.7
(ENABLE)

P34
(RDY/BSY)

. PROGRAMMING ~ VERIFICATION
-4 ADDRESS \ ' l ... ADDRESS
J A R
C ‘L_..___....QA_T‘_\_ N [ : { DATA OUT |
< Hitge  lehox % ‘
bveL [ - * toHax
, J 1 . |
toncr - . “ v
SHOL | « lgen omst
o ol Vel _li0cKC 1
f "LoGic o ...
"""""" i At
> -t > -
‘ ' EHSH ‘ terov "o ;
t . : ,
B
GHBL ’l L
oo BUSY | READY
R —

Flash Programming and Verification Waveforms - Low Voltage Mode (Vpp = 5V)

P10 - P1.7
P20 - P23

PORT O

ALE/PROG

EAN e

P27
(ENABLE)

P34
(RDY/BSY)

4.36
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Absolute Maximum Ratings*

|

Operating Temperature..............c.cccoeevon..... -55°C to +125°C *NOTICE:
Storage Temperature ................cccceveeeveeeennnee. -65°C to +150°C

Voltage on Any Pin

with Respectio Ground ................ccocooovin . -1.0Vto +7.0V

Maximum Operating Voltage...........ccccccoevevovvovieoo o BBV

DC Output Current ... 15.0 mA

DC Characteristics

Ta =-40°C 10 85°C, V¢ = 5.0V + 20% (unless otherwise noted)

AT89C51

Stresses beyond those listed under “Absolute
Maximum Ratings™ may cause permanent dam-
age lo the device. This is a stress rating only and
functional operation of the device at these or any
other conditions beyond those indicated in the
operational sections of this specification is not
implied. Exposure to absolute maximum rating
conditions for extended periods may affect device
reliability.

Symbel " Parameter | Condition | Min | Max | Units
Vi ‘ Input Low Voltage | (Except EA) : -0.5 1 0.2 Vee- 0.1 i v
Vi ~inputlowvotage @ 7T L o5 ] oaveeos | v
Vim  Input High Voltage | (Except XTAL1, RST) | 0.2Vee+ 009 I vecros v
e woungnonsge ____ Loamrnsn [ e | veenos | v
Yo Output Lew Voltage!" (Ports $.2.3) loL = 1.6 mA | | 0.45 ; Y
VOL: ! 70utpl-.:l Low voltage!" . I0L=32 mA j ( 0.45 | v
2 JPMQAEPSEN) b I |
Vor Oulput High Voltage lon = -80 pA, Vo =5V £ 10% ; 24 | j Y
(Ports 12,3, ALE, PSEN) EH ;-ZSuA T . I - OTSVCC T T v
e R0 s | L
Vot ! utput High Voitage low =-800 A, Ve =5V £ 10% '[ 2.4 | l v
{Port @ in External Bus Mode) lon = -300 pA 0.75 Voo ‘ : v
]OH =-80 pA 09 VCC “ : v
" N Logical O Input Current (Ports 1,2,3) ‘ Viy = 0.45v -50 : HA
Im i Logical 1 to0 Transition Current ‘ Vi = 2V, VEC = 5V £ 10% " esa WA
{Ports 1,2,3) I
: Ig) B - In.putll.eakage Current (Po}l 0, ﬁ) 1 045 <Vin <Vee 7 10 uA
RRST  Reset Puldown Resistor I T A " 300 K
(.-:,aj éuﬁ C.apacitan“ce » 71'Tes-t.Freq, =1 MHz, Ty =25°C 10 pF
lee ‘ waér Supply Current \ Active Made, 12 MHz 20 mA
| Idle Mode. 12 MHz ) s mA
PowerDownMode® | vec=ev - w0 e
L [ vee=3v w0 o
Notes: 1. Under steady state (non-transient) conditions, I, must be externally limited as follows:
Maximum I, per port pin: 10 mA
Maximum lg, per 8-bit part:  Port 0: 26 mA
Ports 1,2, 3: 15 mA
Maximum total I, for all output pins: 71 mA
If lgy exceeds the test condition, Vo, may exceed the related specification. Pins are not guaranteed o sink current greater
than the listed test conditions.
2. Minimum V¢ for Power Down is 2V,
AIMEL 37
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AC Characteristics

(Under Operating Conditions; Load Capacitance for Port 0, ALE/PROG, and PSEN = 100 pF; Load Capacitance for all other
outputs = 80 pF)

External Program and Data Memory Characteristics

ATMEL

Symbol Parameter | 12 MHz Oscnlator 16 to 24 MHz Oscillator Units
e Miﬁ o Max ‘ 7 VMin. b wMax
heLeL Oscillator Frequency 0 24 Ml—_iz
t L ALE Pulse Width 127 2tgLcL 40 ns
e, | Address Valid o ALE Low 43 torci-13 ns
tuax | Address Hold After ALE Low * | | | teact-20 ns
[ v ALE Low to Vahd lnslrucbon In | 233 L dtegeL-65 ns
e ALELowoPSENLow | 43 ! ‘ L a3 ns
toLPH PSEN Pulse Width | 205 !  3BtercL-20 ns
tuy | PSENLowtoVaidinstructontn | 1 148 | StereL45 os
tp;|x _ Enput Instrucuon Holdr }\%t;rvPSEN - 0 : 7 7 : ) 0 7 ns
toxiz Input Instruchon Float After PSEN ! 59 | Y téLCL-10 ns
tp,,w o ﬁl;éé_ﬁ to Address Valid o 75 [ ' _ lC.LCL—S i ns
‘AVI\; Address to Valid lnslrucuon In : 312 ’ Sterel-55 ns
!pu,; “ PSEN Low to Address Float ‘g ] 10 10 . ns
tatpy RD Pulse Width L 400 | Bteic -100 - ns
bwiwn WR Pulse Width 7 400 ' e cr-100 ) ns
taLov RD Low to Valid Data ln bo2s2 |  Stere 90 ns
twox | Data Hold After RD o 1 o s
tRHDZ Data Fioat After RD 97 ! 2tercL-28 ns
v ALE Low to Valld Data lnmﬁ I . 517 " Bl er-150 ns
tg\-_,!;,{- - Address to Vahd Data In :7:: 7 ———L+ - l ) 5857 ‘ - ' étCLCL'mS; ns
fw ALE Low to RO or WR Low 200 300  Bteo-50 BteLc +50 ns
I&Y",V,L_ o Add}'gss to RD or WR, Low o [ 203 . i' B ‘_‘_?CL,C.L.'?‘S. ns
tovwx Data Valid to WR Transition i 23 : teLcL-20 ns
tovwn ' Data Valid to WR High - a3 " TeLe-120 ns
twiax | DataHold ARer WR L tereL-20 ns
tRLAZ RD Low to Address Float 1 0 0 ns i
tWHLH 'RD or WR Highto ALE High h 43 123 terct-20 tercL *25 ns
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2
External Program Memory Read Cycle

AT89C51

j‘ L -
ALE ! g |
j - L > topn
Ll [ "ty :
o e e
PSEN o 1 ;o ’1\ tuv ‘
; ; < toyay >
Ml !
tLLAXL > e { toxiz o-
i “ x> M
PORTO _ =7 __ AD-A7T [+ -1 INSTRIN | i AD-A7
o by e
PORT 2  AB-A15 AB - A15

External Data Memory Read Cycle

b he—
ALE jt

—jmh/

PSEN e

tl.LDV

et —

e tRLRH —

L

| — tAVLL —

le—— b Lax —.ﬂ\\______/

triaz -T—.-

triov [+ truoz

PORT 0 _ >KA0 - A7 FROM RI OR OPLY

INSTR IN

— taHDX
e K DATA IN X A0 - A7 FROM PCL

tavw

L—'-_""_ tAVDV

PORT 2 4 P20 - P2.7 OR AB -

A15 FROM DPH X AB - A15 FROM PCH

AIMEL
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External Data Memory Write Cycle

- tLHu.-']
ALE
! i tWHLH
PSEN %
[ lLLWL -—bq—tWLwH
WR ot ax ™ -
fe— tayi L —] tavwx [ lwnax
— tavwm
PORT 0 >+ AQ - A7 FROM Ri OR DPL DATA OUT B (A0 - A7 FROM PCL>-<INSTR IN
l
tayw, ——

PORT 2 a( P20 - P27 OR A8 - A15 FROM DPH | A8 . A15 FROM PCH

External Clock Drive Waveforms

« t . h tonex >
Ve - 05V - o ‘ CLCH eney
‘L 0.7 Ve |
5 0.2 Vg - 0.1V : ~
0.45V ——- 1‘ : ‘ L
:" teLex ’ ‘
I o e CoT -
External Clock Drive
Symbol | Parameter Min \ Max ‘ Units
Moo " Oscillator Frequency 0 24 i MHz
toLaL - Clock Period t 416 ns
+ Yenex High Time 15 N
’ oLex Low Time ! 15 -
' torek Rise Time f 20 ns
[ tenar  Fali Time ; 20 ns ]
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Serial Port Timing: Shift Register Mode Test Conditions
{(Vee = 5.0 V £ 20%; Load Capacitance = 80 pF)

a logic 1 and 0.45V for a Yogic 0. Timing measure-
ments are made at vV min. for a logic 1and V),
max. for a logic 0,

l Symbol Parameter 12 MHz Osc Variable Oscillator Units
| [ Min Max Min Max
tXLXL Serial Port Clock CyCIQ Time : 1.0 12(CLCL ns
tovxH 9 Output Data Setup to Clock Rising Edge i 700 10t o -133 ns
txHax 0ulput Dala Hold Aﬂer Clock Rlsmg Edge 50 i -117 ns
txHDX Input Data Hold After Clock Rlsmg Edge 0 0 ns
RXHW | Clock Rlsmg Edge to Input Dala Valid 700 10t o -133 ns
Shift Register Mode Timing Waveforms
INSTRUCTION | — 0 | 3 _ o ﬁs_ﬁ (PSR DR QU R
ALE ___I—I_J—LFLILJLI_L_H_J Mplintinbinlishbe il )
L——’{ basa _
CLOCK \ i ‘ [ i [ . i f P ] ;
QVXH
J ----- ” ,- - txmi)x
WRITE TO SBUF, N0 < 3 2 3 a 5 6 77
v — t k4
OUTPUT DATA e XHox SET TI
__GLEARR) e e ORam G G o D
v -
INPUT DATA SET RI
AC Testing Input/Output Waveforms(")  Float Waveforms("
Veg: 05V~ - 02 Vo Y OBV - Vioant OV Vg O
TEST pO|NTS Vi oan Timing Relerence
Points
0.45V - 02 VCC - 0.1V VLOAD' oV VOL‘ a1V
Note: 1. AC Inputs during testing are driven at Ve -05Vfor Note: 1. Fortiming purposes, a port pin is no longer floating

when a 100 mV change from load voltage occurs. A
port pin begins {o float when 100 mV change from
the loaded Vg/Vo level occurs.
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Ordering Information

ATMEL

Speed Power | "' i
(MHz) Supply i Ordering Code }' Package ! Operation Range
12 | 5V£20% J ATBIC51-12AC | 44A ‘ Commercial
| ATB9C51-12JC - | (0°C to 70°C)
; | ATBIC51-12PC . 4ops !
| | ATBICS1-120C | 44Q L. L
| . ATBIC51-12Al b 44n | Industrial
| i ATBIC51-12J1 Y (~40°C to 85°C)
j AT89C51-12P 40P :
| ATB9C51-12Q) | a4Q |
T 7ATA879_C§1-172AA ' L 44A i Automotive
| : AT89C51-12JA L a4y | (-40°C to 105:C)
/ | AT8oCs1-12PA I aops |
. . ATBIC51-12QA ' aaq f
16 : 5Vt 20% { ATBIC51-16AC , " 44A ? Commercial
| | ATBIC51-16JC e (0°C 10 70°C)
; 5 AT89C51-16PC ‘ 40P86
’ . ATB9C51-18QC 44Q
‘, | ATBOCS1-18Al 44A Industrial
| L AT89C51-1641 o (40°C 10 85°C) ,
| | i ATBOC51-16P!  40P6 |
' | | ATBICS1-160 . 44Q i
! ! U ATsocs1-16AA T sea Automotive ’
| . ATBIC51-16JA | a4y (-40°C to 105°C) |
! : | ATBIC51-16PA ' a0P6 4
| _  ATBIC51-160A  a4Q '
LT Tsviaow  ATBIC51-20AC PPV B * Commercial 1
1 , ATB9C51-20JC 44) (0°C to 70°C) |
| ATBOC51-20PC 40P6
ATB9C51-20QC - 44Q
© ATBOCS120A  Twa *Industrial
AT89C51-20,1 44 {-40°C to 85°C)
AT89C51-20P] 40P6 ?
| ATB9C51-20Q 44Q '
4-42 AT89C51




Ordering Information

AT89C51

Speed Power '
{(MHz) | Supply Ordering Code Package Operation Range ‘
24 I 5V+20% ATB9C51-24AC 44A Commercial :
AT89C51-24JC 44J (0°C to 70°C} |
AT89C51-24PC 44P6 :
! AT89C51-24QC 44Q *
! " ATBICST 24A 44 Industrial |
i i ATBOCS51-24Ji 44J (-40°C to 85'C) |
| AT8YC51-24P| 44P6 ;
. ATBOC51-240 4Q |
k]
Package Type
44A 44 Lead. Thin Plastic Gull Wing Quad Flatpack (TQFP)
44y 44 Lead, Plastic J-Leaded Chip Carrier (PLCC) - '
40P6 40 Lead, 0.600" Wide, Plastic Dual Inline Package (PDIP)
44Q 44 Lead, Plastic Gull Wing Quad Flatpack (PQFP)

ATMEL



intel.

82C55A
CHMOS PROGRAMMABLE PERIPHERAL INTERFACE

x Compatible with all Intel and Most
Other Microprocessors

® High Speed, “Zero Wait State”
Operation with 8 MHz 8086/88 and

80186/188

2 24 Programmable /0 Pins

Low Power CHMOQOS

® Compietely TTL Compatible

The B2C55A is pin compatible with the NMOS 8255A and 8255A-5.

Control Word Read-Back Capability

Direct Bit Set/Reset Capability

2.5 mA DC Drive Capability on all 1/0
Port Qutputs

Available in 40-Pin DIP and 44-Pin PLCC

Available in EXPRESS
— Standard Temperature Range
— Extended Temperature Range
The Intel 82C55A is a high-performance, CHMOS version of the industry standard B255A general purpose
programmabile I/0 device which is designed for use with all Intel and most other microprocessors. it provides
24 1/Q pins which may be individually programmed in 2 groups of 12 and used in 3 major modes of operation.

In MODE 0, each group of 12 1/0 pins may be programmed in sets of 4 and B to be inputs or outputs. In
MODE 1, each group may be programmed to have 8 lines of input or output. 3 of the remaining 4 pins are used
for handshaking and interrupt control signals. MODE 2 is a strobed bi-directional bus configuration,

The 82C55A is fabricated on Intel's advanced CHMQOS 1lI technology which provides low power consumption
with performance equal to or greater than the equivalent NMOS product. The 82C55A is available in 40-pin
DIP and 44-pin plastic leaded chip carrier (PLCC) packages.
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Figure 1. 82C55A Block Dlagram
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Figure 2. 82C55A Pinout
Diagrams are for pin refarenca only, Package

sizes are not 1o scala.

Order Number: 231256-004
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Table 1. Pin Description

Symbol

Pin Number
Cip PLCC

Type

Name and Function

PA5 .5

1-4 2-5

t/0

PORT A, PINS 0-3: Lower nibble of an 8-bit data output latch/
bufter and an 8-bit data input latch.

(81}

READ CONTROL: This input is low during CPU read operations.

& 8l
0o

CHIP SELECT: A low on this inpﬂ_enables the 82C55A to
respond to RD and WR signals. RD and WR are ignored
olherwise.

System Ground

ADDRESS: These input signals, in conjunction RD and WR,
control the selection of one of the three ports or the control
word registers.

Ay Ag RO Input Operation (Read)

0 4] Port A - Data Bus

to » Eoﬁ B- _Dala Bus

Port C - Dala Bus

clo olo
i O
o © oo ml

Control Word - Data Bus

Output Operation (Write)

(&)
—

DataBus - Port A

Data Bus - Port B

o
—

DataBus - Port C

- | = 0|0
—— —

ocolclio| o
[=Ry=lieglel

Data Bus - Control

Disable Function

>

X X X 1 Data Bus - 3 - State

X X I 1 0 Dala Bus - 3 - Slale

PC7_4

10-13 | 11,13-15

/0

PORT C, PINS 4-7: Upper nibble of an 8-bit data output latch/

butfer and an 8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode control, Each
4-bit port contains a 4-bit latch and it can be used for the control

signal outputs and status signal inputs in conjunction with ports
A and B.

14-17 16-19

/O

PORT C, PiINS 0-3: Lower nibble of Port C. -

PBg.7

18-25 20-22,

24-28

170

PORT B, PINS 0-7: An 8-bit data output latch/buffer and an 8-
bit data input buifer.

26 29

SYSTEM POWER: + 5V Power Supply.

27-34 30-33,
35-38

170

DATA BUS: Bi-directional, tri-stale data bus lines, connacted 1o
system data bus.

35 39

RESET: A high on this input clears the control register and all
ports are set to the input mode.

WRITE CONTROL: This input is low during CPU write
operations.

37-40 41-44

70

PORT A, PINS 4-7: Upper nibble of an 8-bit data output latch/
buffer and an 8-bit data input latch.

1,12,
23,34

No Connect
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82C55A FUNCTIONAL DESCRIPTION

General

The B2CS5A is a programmabile peripheral interface
davice designed for use in Intel microcomputer sys-
termns. Its function is that of a general purpose 1/0
compenent to interface peripheral equipment to the
microcomputer system bus. The functional configu-
ration of the 82C55A is programmed by the system
software so that normally no external logic is neces-
sary to interface peripheral devices or structures.

Data Bus Buffer

This 3-slate bidirectionat 8-bit buffer is used to inter-
face the 82C55A to the syslem data bus. Data is
transmitted or received by the buffer upon execution
of input or output instructions by the CPU. Control
words and status information are also transferred
through the dala bus buffer.

Read/Write and Control Logic

The function of this block is to manage all of the
internal and external transfers of both Data and
Control or Status words. It accepis inputs from the
CPU Address and Control busses and in turn, issues
commands 1o both of the Control Groups.

Group A and Group B Controls

The functional configuration of each port is pro-
grammed by the systems software. In essence, the
CPU “outputs™ a control word to the 82C55A. The
coantrol word contains information such as “mode”,
“bit set”, “bit reset”, etc., that initializes the func-
tional configuration of the 82C55A.

82C55A

Each of the Control blocks (Group A and Group B)
accepts “commands” from the Read/Write Control
Logic, receives ‘“‘control words” from the internal
data bus and issues the proper commands 1o its as-
sociated ports.

Control Group A - Port A and Port G upper (C7-C4)
Control Group B - Port B and Port C lower (C3-C0)

The control word register can be both written and
read as shown in the address decode labla in the
pin descriptions. Figure 6 shows the conlrol word
format for both Read and Write operations. When
the control word is read, bit D7 will always be a logic
“*4", as this implies control word mode information.

Ports A, B,and C

The 82C55A conlains three 8-bit ports (A, B, and G).
All can be configured in a wide varnety of functional
characteristics by the system software but each has
its own special features or “‘personalily” 10 further
enhance the power and flexibility of the 82C55A.

Port A. One 8-bit data output latch/bulfer and one
8-bit input latch buffer. Both "pull-up” and “pull-
down' bus hold devices are present on Port A.

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

Port C. One B-bit data output latch/bulfer and one
8-bit data input buffer (no latch for input). This port
can be divided into two 4-bit ports under the mode
conirol. Each 4-bit port contains a 4-bit latch and it
can be used for the control signal outputs and status
signal inputs in conjunction with ports A and B. Only
“pull-up” bus hold devices are present on Port C.

See Figure 4 for the bus-hold circuit configuration for
Pori A, B, and C.
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Figure 3. 82C55A Block Diagram Showing Data Bus Butfer and Read/Write Control Logic Functions

RESET *
EXTERNAL
INTERMAL q__‘gq_«—— PORI A

DATA IN PIN

INTERNAL Do
DATA OUT ~

RESET E" P

EXTERNAL

Q_Oq__y—-— PORT B.C

PN

INTERNAL
DATA ?%

*NOTE: hi

231256-4
Port pins loadaed with more than 20 pF capacitance may not have their logic level guara

nlead following a hardware ressat,

Figure 4. Port A, B, C, Bus-hold Configuration
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82C55A OPERATIONAL DESCRIPTION

Mode Selection

There are three basic modes of operation that can
be sslecled by the system software:

Mode 0 — Basic input/output
Mode 1 — Strobad Input/output
Mode 2 — Bi-diractional 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
B2C55A 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 ouiput instruction. This allows a single
82C55A 10 service a variety of peripheral devices
with a simple software maintenance routine.

The modes for Port A and Port B can be separately
defined, while Port C is divided into two portions as
required by the Port A and Port B definitions. All of
the output registers, including the status flip-flops,
will be reset whenever the mode is changed. Modes
may be combined so that their functional definition
can be "ailored” to almost any I/O structure, For
instance; Group B can be programmed in Mode Q to
monitor simple switch closings or display computa-
tional results, Group A could be programmed in
Mode 1 to monitor a keyboard or tapeo reador on an
interrupt-driven basis.

{ ADORESS #US )

11
{ CONTROL BUS
1 1
k_ NATA BU5
T <
4 L oy J L
KO, W [N Ay -“l
SITHEA

Jobe Tife Tle Tode

-
Pe, M, KGR rC, P, raseA,

A

T 00

<
P8,-re, CONTROL CONYROL "7"\9

oR 10 oA
% [ 4
wopez — _® 2—5——\% AT
e {11 [T 3B
glire y F{DI-DIRECTIONAL
e ! ' e
y Flig ] “—&:ﬁst—' TRy,
231246 -4

82C55A

Figure 5. Basic Mode Definitions and Bus
Intertace

CONMTHILW WORD

D; | O | Og | Ogf Oy | Oy | Oy | Dy

GHOUP &

FOR) CILUWER)
L. 1= INeUT
0~ QUTMIT

POAT B
1= INPUT
&= ouTrPuT

MODE SELECTION
L | 0+ wO0E D

1+ mO0¢ 1

GROUP A

PORY C [UPPER)
1= {NPUT
G = OMITPUT

PORT A
1o i uT
0= ouUTIUY

MODE SELECTION
00 » MGUL O
01 « MODE 1
IX = ODF ?

MODE ST FLAG
1= ACTIVE

231266-6

Figure 6. Mode Definition Format

The mode definitions and possible mode combina-
tions may saem confusing at first but after a cursory
review of the complete device operation a simple,
logical /O approach will suface. The design of the
B2C55A has taken into account things such as effi-
cient PC board layout, control signal definition vs PC
layout and complete functional fiexibility 10 support
almost any peripheral device with no external logic.
Such design represents the maximum use of the
available pins.

Single Bit Set/Reset Fealure

Any of the eight bits of Port C can be Set or Reset
using a single OUTput instruction. This feature re-
duces software requirements in Control-based appli-
cations.

When Port C is being used as status/control for Port
A or B, these bits can be set or reset by using the Bit
Sel/Resel operalion just as if they were dala oulput
ports.
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CONTROL WORD

BIT SELECT

{ 0{112{214i818;7

} ‘ 0:1]0{1]0]1:01 8!

; REROREHOE,
L

1
oojofeft[1s{1]8,}

o, 1o | ’lu. D, | Dy i D, ] D,
T ]
i i BIT SET/REGET
x x x L TS
S At 0+ RESEY
OON'T |
CaRE H
;
i

BIT SEV/RESET FLAG
O = ACTIVE

231256-7

Figure 7. Bit Set/Reset Format

intgl.

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 interrupt request signals, generated from port C,
can ba inhibiled or enabled by setting or reselling
the associated INTE flip-tlop, using the bit set/reset
function of port C.

Interrupt Control Functions

This function allows the Programmer {o disallow or
allow a specific {/0 device to interrupl the CPU with-
out affecting any other device in the interrupt struc-
ture.

INTE flip-fiop definition:

(BIT-SET)—INTE is SET—Interrupt enable
(BIT-RESET)—INTE is RESET—Interrupt disabie

Note:
All Mask flip-flops are automatically resetl during
mode saelection and device Reset.
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Operating Modes

Mode 0 {Basic input/Output). This functional con-
figuration provides simple input and oulput opera-
tions for each of ihe three ports. No “handshaking”
is required, data is simply written to or read from a

specified port.

MODE 0 (BASIC INPUT)

82C55A

Mode 0 Basic Functional Definitions:

+ Two B-bit ports and two 4-bit ports.
s Any port can be input or output.

* Qutputs are latched.

¢ |Inputs are not latched.

* 16 different Input/Output configurations are pos-
sible in this Mode.

N R x |
INPUT % K
." -~ Yar- v B e P —o
£ av 20 X y

N W

—————

— gy —e -

e
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82C55A

MODE 0 Port Definition

intel.

A B GROUP A GROUP B
PORTC PORTC
G4 D3 Dy Bo PORT A (UPPER) * PORT B {LOWER)
0 0 0 0 CuUTPUT QUTPUT 0 ouTPuUT ouTPUT
0 0 0 1 QUTPUT OUTPUT 1 QUTPUT INPUT
0 0 1 0 OUTPUT CUTPUT 2 INPUT OUTPUT
0 0 1 1 QUTPUT OUTPUT 3 INPUT INPUT
0 1 0 0 OUTPUT INPUT 4 QUTPUT QUTPUT
0] 1 0 1 OuTPUT INPUT 5 QUTPUT INPUT
0 1 1 o OUTPUT INPUT 6 INPUT ouTPUT
0 1 1 1 CUTPUT INPUT 7 INPUT INPUT
1 0 0 0 INPUT QUTPUT 8 OUTPUT OUTPUT
1 0 0 1 INPUT OUTPUT 9 OUTPUT INPUT
1 0 1 0 INPUT QUTPUT 10 INPUT QUTPUT
1 0 1 1 INPUT OUTPUT 11 INPUT INPUT
1 1 0 0 INPUT INPUT 12 OUTPUT QUTPUT
1 1 0 1 INPUT INPUT 13 QUTPUT INPUT
1 1 1 0 INPUT INPUT 14 INPUT ouTPUT
1 1 1 1. INPUT INPUT 15 INPUT INPUT
MODE 0 Configurations
CONTROL WORD ¢ CONTAROL wORD #2
S b oy monyoe, 0on, P By B O 9 9 0, B
Lledelelofo ] Llele ool ]]
a ———-—,l—.——- PA,#A, A +- PALPA,
s2c35A HICEA
R PCyPC, ——F--—-. rerc,
C,.3, c{ 0,0, +———e c{
e e, et ri o,
sl—tf g, & |—rAt casm,
)
CONTROL WORD #1 CONTAOL WORD #3
O: 0, By B, 0y B, 0, Ny L, B, oy n, Gy 0, D, D,
[TTTT T BOBBOonD
a —+‘-——- PA,PA, A —"'—/—‘—.' '.l".ﬁ
BXCa3A WG A
{——13—» Pe, 2, A v,
-0, < Dy, - L4 [4
._-7"‘_ PCyPC, { v 4 . AC,-rC,
—r e re,ne B | onen,

231256-10
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MODE 0 Configurations {Continued)

82C55A
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MODE 0 Configurations (Continued)

CONTRGL WORD #12
o b &, B D, 0B, D,

L R

CONTROL WURD #14
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82C88A

{

0,0y +————er

‘_/.—_ rerrc,
s,

231256-12

Operating Modes

MODE 1 (Strobed input/Output). This tunctional
configuration provides a means for transferring 1/0
data to or from a specified port in conjunction with
strobes or “handshaking' signals. In mode 1, Port A
and Port B use the lines on Port C to generate or
accept thess “"handshaking™ signals.

10

Mode 1 Basic functicnal Definitions:

¢ Two Groups (Group A and

* Each group contains one 8-bit data port and one

4-bit control/data port.

* The 8-bit data port can be eithar input or output

Both inputs and outputs ar

* The 4-bit port is used for control and status of the

8-bit data port.

Group B).

e latchad.
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input Control Signal Definition

5TB (Strobe Input), A “low"” on this input loads
cdata into the input latch.

IBF {input Buffer Full F/F}

A “'high” on this output indicates that the data has

been loaded into the input lalch; in essence, an ac-
knowledgement. IBF is set by STB input being low

and is reset by the rising edge of the RD input.

INTR (Interrupt Request)

A "high” on this output can be used to interrupt the
CPU when an input device is requesting service.
INTR is set by the STB is a “one”, IBF is a ““one"
and INTE is a “one™. It is reset by the falling edge of
HD. This procedure allows an input device to re-
cuest service from the CPU by simply strobing its
gata into the port.

82C55A

MOOE 1 {PORT &)

CONTROL WORD

1y B 1y B, D, 0, 6, D

1ol ot T

A Pag

=

—

- iaf,

SONT RUL WORD
o, 0,0, 0, O, D, b, T,

L XXX [ ]

™, L
pres | e,
\T-_J

(1K ad

L
INTE A ™ —
Controlled by bit set/reset of PCy.
INTE B 231256-13
Controfled by bit set/reset of PCo.
Figure 8. MODE 1 Input
-
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INCUT FRCM
PLAIPHERAL
i
f—

231756-14

Figure 9. MODE 1 (Strobed Input)
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Output Control Signal Definition

OBF (Qutput Buffer Full F/F). The OBF output will
go “lew” 10 indicate that the CPU has written data
out to the specified port. The OBF F/F will be set by

MOUL Y IRUNT A

CONTRIL WORD

D, D By D, Ny Ny Dy 0,

pa, b T D
1 PAg S

the rising edge of the WR input and reset by ACK [T o oK) <, —n ow,
Input being low. . ’y o AR,
—_— 1 = WPUY
ACK (Acknowledge Input). A “low™ on this input o - ouTeuT —
informs the 82C55A that the data from Port A or Port L-c, b - wR,
B has been accepted. In essence, a response from & o "
the peripheral device indicating that it has received P I
the data output by the CPU. '
MODE 1 (PORT B
INTR (interrupt Request). A "high” on this output Raab
¢an be used 1o interrupt the CPU when an output el ¥ >
device has accepted data transmitted by the CPU. CONTROL wGRG
INTR is set when ACK is a “one”, OBF is a “one” S e Dy O n o
and INTE is a “one”. It is reset by the falling edge of VAR 0 0 rmm ] '
WR. VR e m
INTE A !
Controlled by bit set/reset of PCg,. _ *DE ™
INTE B T
Controlled by bit set/reset of PC.
231256-15
Figure 10, MODE 1 Qutput
WE
&aF
INTR
a
ouTPUT
23125616

Figure 11. MODE 1 (Strobed Output)

12




Intgl.

Combinaticns of MODE 1

82C55A

Port A and Port B can be individually defined as input or output in Mode 1 to suppoert a wide variety of strobed

i7O applications.

PA, PA, L [} '

D ——ef Pyt sTR,

PGy} —w 1RF,
CONTHOL WORD

Yy Dy Oy 0, 0; 0, 0, U, Py f———INTR,
l-anﬂTuoH:oi‘)(] 2
i [ P4 3 manim 110
] Plar
Lo b
1= INPUT g, P
0 = OUTPUT b’ -2

m't——~'<1

MIRT & — ISTROBED INPUT}
FORT 8 - (STROBED O PUt

=t
ra, P
1 Pag p-—"my -
WE e, | oaF,
"y le — MR,
EONTROL WORD
D, Uy D, O, 0 0, O, O, M, INTR,
[]o vio ol 1 1X] ?
P R M [ e NP,
f Pc.“ -
S 1 NpyT ‘
0 » QUTPUT Pe, ba, <B
i‘o‘———c| oy le—— oYy
BCy ———v 1,
[ }—“_.. INTR,

POAT & - ISTRORED OUTPUT!
PORY A (STROBED INPUTH

231256-17

Figure 12. Combinations of MODE 1

Operating Modes

MQDE 2 (Strobed Bidirectional Bus 1/0).This
functional configuration provides a means for com-
municating with a peripheral device or structure on a
'single 8-bit bus for both transmitting and receiving
data (bidirectional bus 1/0). *Handshaking” signals
are provided to maintain proper bus flow discipline in
a similar manner to MQODE 1. Interrupt generation
and enable/disable functions are aiso availabie,

T\AODE 2 Basic Functional Definitions:
b Usedin Group A only.

* One 8-bit, bi-directional bus port (Port A} and a 5-
bit control port (Port C).

¢ Both inputs and outputs are iatched.

* The 5-bit control port (Port C} is used for control

and status for the 8-bit, bi-directional bus port
{Part A).

Bidirectional Bus 170 Control Signal Definition
INTR (Interrupt Request). A high on this output can

be used to interrupt the GPU for input or output oper-
ations.

Output Operations

OBF (Output Butfer Full). The OBF output will go
“low™ to indicate that the CPU has written data out
to port A,

ACK (Acknowledge). A "low” on this input enables
the tri-state output buffer of Port A 1o send out the
data. Otherwise, the oulput buffer will be in the high
impedance state.

INTE 1 (The INTE Flip-Flop Associated with
OBF). Controlied by bit set/reset of PCg,

Input Operations

STB (Strobe Input). A “low™ on this input loads
data into the input latch.

IBF (Input Buffer Full F/F). A “high" on this output
indicates that data has been icaded into the nput
lalch.

INTE 2 (The INTE Flip-Flop Associated with I8F),
Controlied by bit set/reset of PC,.
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82C55A !nte]@
COMTAOL WORD
& B Dy O, Dy D, D D }——— INTR,
] 1 >\{ d O 14 o
/ N\ ,/L—;~ﬁ\
| M
! .
I OFF,
bl LT
t 1= INMUT X,
} 8= OUTPUT
|
i
L i e ppatR
1= INPUT —
o= GUTPUT ™

——r——————s GRO\W B MODE

0+~ MODEO
T« MOOE T

231256-18

Figure 13. MODE Cantrol Word

- InF,

231256-14

Figure 14. MODE 2

TR ]
\...4_/
TR
BE
fo— -
PERIPHERAL {
8us _——— -
7/
ya
"o /
DATA FROM
PERIPHERAL 7O 82C584
231256-20 l
Figure 15. MODE 2 (Bidirectional)
NOTE: '
Any sequence where WR occurs before ACK. and 5T8 occurs betore RD is permissible.
{INTR = IBF « MASK » Pe

14

TB » RO + OBF « MASK » ACK « WR)



82C55A

MODE 2 AND MODE 0 {INPUT)

CONTROL WORD
U; O By, ©, Dy D, Uy Dy

1 XX o]+ o

€+ ouTPuY

iﬁ——’q

[ R ——

PCy p———— wTH,

N Gy

(=3 S A

o, |o——— 58,

vy | m,

3
PCiy oeeferee 1/
R
v, 48, v

MODE 2 AND MODE 0 (OUTPUT)

CONTROL WORD
o, b, O, 0, ©, 0, O, O,

[+ D AP e [0 ]

K"
11yt
0 - GUTPUT

L]

1]

R

PGy P 1NIR,

PALPA, (/L—T—’>

0y pr———— o

™ Ao

LY R

MODE 2 AND MODE | (QUTPUTI

CONTHOL WOl

Ry Ny Oy D, Oy 0y T, by

oOGse0ns

iit——-ﬁ

PA, PRy S

PCy pe————w- OBF,

¢, i 575,

By P8y T >

PCq

3
3

iNTRy

MOGDE 2 AND MODE T (iNPUT)

CONTROL WORD

Dy Og Dy 0y Dy O; Dy Og

[ XX [0 [X]

[ J———

PGy - TR,

N

", e 7,

Py fom———— AGK,

T, f———— inr,

LN

i

vt

s,

Fol - v wirny

231256—21

Figure t6. MODE /4, Combinations




82C55A

Mode Definition Summary

MODE 0 |  mopE

IN | OUT IN ouTt
PAg| IN |OUT IN ouTt
PAy| IN |OUT IN ouT
PA,| IN |OUT IN ouTt
PAz| IN |OUT IN . OuT
PA4| IN |OUT IN ouT
PAs| IN | OUT IN ouTt
PAg| IN | OUT IN ouT
PA7| IN lOUT IN out
PBy| IN [OUT IN ouT
PB4 IN | OUT IN ouT
PB,| IN | OUT IN ouT
PBa| IN | OUT IN ouT
PB,| IN |OUT IN ouT
PBs| IN | OUT IN ouT
PBg| IN | OUT IN ouT
PB; | IN | OUT IN ouT
PCo| IN | OUT INTRg | INTRg
PCy! IN |OUT IBFg | OBFg
PCs| IN [OUT 8T8y { ACKg
PC3z| IN |OUT INTRp | INTRA
PC4| IN |OUT STBy | 110
PCs| IN | OUT IBFy, | /0
PCg| IN |OUT /O | ACKp
PC;| IN |OUT /O | OBF,

MODE 2
GROUP A ONLY

>
<>

>
«—> -

MODE 0
— OR MODE 1
ONLY

>
>
«—>
<>

170
170
e
INTR4
STBa
I1BF 5
ACKa
OBF4

Special Mode Combination Considerations

There are several combinations of modes possible.
For any combination, some or alt of the Port C linss
are used for control or status. The remaining bits are
either inputs or outputs as defined by a “'Set Mode"
command.

During a read of Port C, the state of all the Port C
lines, except the ACK and STB lines, will be placed
on the data bus. In place of the ACK and STB line
states, flag status will appaar on the data bus in the
PC2, PC4, and PC6 bit positions as illustrated by
Figure 18.

Through a “Write Port C"" command, only the Port C
pins programmed as outputs in a Mode 0 group can
be written. No other pins can be affected by a "Write
Port C"" command, nor can the interrupt enable flags
be accessed. To write to any Port C output pro-
grammed as an oulput in a Mode 1 group or to

16

change an interrupt enable flag, the *'Set/Reset Port
C Bit” command must be used.

With a “Set/Reset Port C Bit"" command, any Port C
line programmed as an output (including INTR, IBF
and OBF) can be written, or an interrupt enable flag
can be either set or reset. Port C lines programmed
as inputs, including ACK and 5T8 lines, associated
with Port C are not affecied by a “Set/Reset Port C
Bit” command. Writing to the correspanding Port C
bit positions of the ACK and STB lines with the
“Set/Reset Port C Bit" command will affect the
Group A and Group B interrupt enable flags, as illus-
trated in Figure 18.

Current Drive Capability

Any cutput en Part A, B or C can sink or source 2.5
mA. This feature allows the 82C55A to directly drive
Darlington type drivers and high-voltage displays
that require such sink or source currant.



intel 82C55A
[

Reading Port C Status INPUT CONFIGURATION |

D; Dg Dg D4 Ds B, (o]} Dy
In Mode O, Port C transfers data to or from the pe- /O {170 | IBF s | INTEA | INTRA | INTER | 1BFa | INTR
ripheral device. When the 82C55A is programmed to EOL ' Al ﬂ AIL Bi BI B!

function in Modes 1 or 2, Port C generates or ac-

- . i . GROUF A GROUP B
cepts "hand-shaking” signals with the peripheral de-
vice. Reading the contents of Port C allows the pro- OUTPUT CONFIGURATIONS
grarmmmer to test or verify the “status” of each pe- Dy Dg Ds D, Dy D, D4 0o
ripheral device and change the program flow ac- GBF A | INTEA| 170 1/O] INTR A INTEQ | OBF& | INTR
cordingly. Al "*l T l A B] Bl B

\ . ) ) GROUP A GROUPB
Thers is no special instruction o read the status in-

formation from Port C. A normal read operation of Figure 17a. MODE 1 Status Word Format
Port C is executed to perform this function.

Dy Dg Ds Dy D3 D2 Dy Do
ANDANRNEE [ ]
L 1 j

GROUP A GROUPB
(Defined By Mode 0 or Mode 1 Selection})

Figure 17b. MODE 2 Status Word Format

P Interrupt Enable Flag Position Alternate Port C Pin Signal (Mode)
INTE B PC2 ACKpg (Output Mode 1) or STBg (Input Mada 1)
INTE A2 PC4 5784 (Input Mode 1 or Mede 2)

INTE A1 PCe ACKp {Output Mode 1 or Mode 2

Figure 18. Interrupt Enable Flags in Modes 1 and 2

17




82C55A

ABSOLUTE MAXIMUM RATINGS*
Ambient Temperature Under Bias....0°Cto | 70°C

Storage Temperature ......... - 65°Cto + 150°C
SupplyVoltage .................. - 0.5t0 + 8.0V
OperatingVoltage ................. + 4Vio + 7V
Voltageonany Input.......... GND~2Vto + 8.5V
Voitage on any Output . .GND~0.5V1io Ve 1 0.5V
Power Dissipation .. ...................... 1 Watt

D.C. CHARACTERISTICS

inigl.

NOTICE: This is a production data sheet. The specifi-
cations are subject 1o change without nolice.

*WARNING: Stressing the device beyond the ' Absolule
Maximum Ratings” may cause permanent damage.
These are sltress ratings only. Operation beyond the
“Operating Conditions’' is not recommended and ex-
tondod axposure bayand the “Operating Conditions'
may affect device reliability.

Ta = 0°C10 70°C, Vg = +5V £10%, GND = OV (Tp = —40°C to +85°C for Extended Temperture)

Symbol Parameter Min Max Units Test Conditions
ViL input Low Voltage -0.5 08 Y
ViH Input High Voltage 20 Vee v
VoL Output Low Voltage 0.4 \" o = 2.5 mA
VoH Output High Voltage 3.0 v lon = —2.5mA
Voo — 0.4 v lon = —100 pA
i Input Leakage Current +1 pA ViN = Veeo to OV
(Note 1)
lorFL Qutput Float Leakage Current +10 nA VIN = Voo to OV
(Note 2)
loar Darlington Drive Current +2.5 (Note 4) mA Ports A, B, C
Rext = 50061
Ven = 1.7V
% IpHL Port Hold Low Leakage Current +50 + 300 nA Vour = 1.0V
Port A only
lpHH Port Hold High Leakage Current —-50 —300 pA Vout = 3.0V
Poris A, B,C
lpHLO Port Hold Low Overdrive Current —350 LA Vout = 0.8V
lpHHO Port Hold High Overdrive Current +350 pA Vout = 3.0V
icc Ve Supply Gurrent 10 mA {Note 3)
lccse Vce Supply Current-Standby 10 pA Voo = 5.5V
Vin = Vg or GND
Port Conditions
HI/P = Open/High
O/P = Open Only
With Data Bus =
High/Low
CS = High
Reset = Low
Pure Inputs -
Low/High
NOTES:

1. Pins A4, Ay, CS. WR, BD, Reset.
2. Data Bus; Ports B, C.

3. Outputs open.

4, Limit oulput current 16 4.0 mA.

18



intgl.

82C55A

CAPACITANCE
Ta = 25°C, Voo =GND = 0V
Symbol Parameter Min Max Units Test Conditions
Cin Input Capacitance 10 pF Unmeasured pins
. returned to GND
Cio 1/Q Capacitance 20 pF o = 1 MHz5)
NOTE:
6. Sampled not 100% tested.
A.C. CHARACTERISTICS
Ta = 0°to 70°C, Voo = +5Y +10%, GND = OV
Ta = 40°Cto | 85°C for Extended Tempaerature
BUS PARAMETERS
READ CYCLE
Symbol Parameter 82C554-2 Units ¢ Te_s:
Min Max onditions
r laR Address Stabie Betore RD | 0 nsg
tRra Address Hold Time After RD T 0 ns
tRR RO Pulse Width 150 ns
tao Data Delay from RD | 120 ns
tor RD T to Data Floating 10 75 ns
tAy Recovery Time between RD/WR 200 ns
WRITE CYCLE
.
Symbol Parameter 82C55A-2 Units Test
Min Max Conditions
Law Address Stable Before WR | 0 ns
twa Address Hold Time After WR T 20 ns Ports A& B
20 ns Port C
tw WR Pulse Width 100 ns
tow Data Setup Time Before WR T 100 ns
twp Data Hold Time After WR T 30 ns Ports A& B
30 ns Pont C

19
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82C55A Inte.| .
k-
OTHER TIMINGS

Symbol Parameter Mi:2C55A:|ax Cor?c?iittisons Test

tws WR = 1 to Output 350 ns

tn Peripheral Data Before RD 0 ns

thR Peripheral Data After RD 0 ns

tak ACK Pulse Width 200 ns

ts7 STB Pulse Width 100 ns

trs Per. Data Before STB High 20 ns

tpn Per. Data After STB High 50 ns

1AD ACK = 0 to Qutput 175 ns

kD ACK - 1 to Output Float 20 250 ns

twos WR = 1t00BF =0 150 ns

taos ACK = 0to OBF = 1 150 ns

tsig 8T8 = 0to IBF - 1 150 ns .

trip RD = 11olIBF = 0 150 ns

tarr RO =0toINTR =0 200 ns

15 STB = 110 INTR = 1 150 ns

tarr ACK - 110INTR = 1 150 ns

twrt WR = 0toINTR = 0 200 ns see nole 1

tRES Reset Puise Width 500 ns seanote 2
NOTE:

1ANTR T may occur as early as WR | .

2. Pulse width of initial Raset pulsa after
minimum. The ouiput Ports A, B, or C may
atter the reset pulse,

20

power on must be at least 50
glitch low during the reset pulse

pSec. Subsequant Rasat pulsas may be 500 ns

but all port pins will be held at a logic “'one” level




i nt I .  82C55A

WAVEFORMS

MODE 0 (BASIC INPUT)

—%R —— P lua - -
INPUT % k
tan - — =l -1
CS. A1 A0 i

231256-22

MODE 0 (BASIC OUTPUT)

b . Yew: - - -

X X

QuUTPUT (
kbR N :

231256 23
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82C55A

WAVEFORMS (Continued)

MODE 1 (STROBED INPUT)

INTR

7

INNUT SROM __ f
PERPHERAL
f

W — e v G m—— G — — —— —— A T it S s S Wy m—

tog —
231256-24
MODE 1 (STROBED QUTPUT)
= N
k ‘a0 ~ .
@ ! /Y
f A]
f 7 /\
INTR I - /(
AC} :
ouTUT T
i
- ~ e
231256-25
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WAVEFORMS (Continued)

MODE 2 (BIDIRECTIONAL)

82C55A

OATA FROM

e
INTA \

18F

' “
remment_..___..._......_.{
RS

/

B // w
DATA FROM LATA FROM I
PERIPHFRAL TO 82495 8255 TQ PERIPHERAL
DATA FROW
8255 TO 3080
231256-26
Note: : —
Any sequence where WH occurs befora ACK AND STB occurs before D is permissible.
(INTR - I1BF » MASK « STE « AD + OBF *» MASK » ACK » WR) ]

WRITE TIMING

READ TIMING

Ag-1. C§
DATA 18
- I“U -
| f———
W j

201256-27

A.C. TESTING INPUT, OUTPUT WAVEFORM

oo X X
S

a5 i )
i ,
— +laple ‘orle

DATABUS ) MG IMPEQANCE VALID I1IGH Mo EDANCE

231256-28
A

A.C. TESTING LOAD CIRCUIT

24
20 20
AN
o TESTPOINTS <: C - 150 pF
sas Ao 0.t

231256-29

<,
A.C. Testing inpuls Are Driven A1 2.4V For A Logic 1 And 0.45V
For A Logic 0 Timing Moasuromants Are Mado At 2.0V For A
Logic 1 And 0.6 For A Logic 0.

s
: .
plyaZ Vezr

_-[C\-NOIF

= 231256-30

“VexT Is Set At Various Voltages Dunng Testing To Guarantee

Tha Speaitication. C Includes Jig Capacitance.

23
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PhHips Semiconductors

Product spacification

— NN

Octal D-type transparent latch (3-State)

74LV573

FEATURES

* Wide operating voitage: 1.0t0 5.5V

* Optimired for Low Voltagn applications: 1.6V to 3 6V

& Accopls DT inpot kevels botween Ve = 27V ind Vi, - eV

® Typical Voup (output ground bounce) < 0.8V at Ve = 3.3V,
lanp = 265 C

* Typical Voiy (output Vo, undershoot) > 2V at Ve = 3.3V,
’il.’!‘h S25€C

® Inputs ind outputs on opposite sides of package altowineg easy
it face with imicroprocessols

® Useful as input or ouwtput port Tor microprocessors/microcomputer
* Common 3-State outpul enabln input
® Quiput capavility: bus driver

® | Category: MSI

QUICK REFERENCE DATA
GND =0V Ty = 25°Cit, =t ¥ 2.5 ns

DESCRIPTION
The FALVET3 is a low-voltage Si-gate CMOS device that is pin and
function compatible with 7AHC/HGYS73.

Tha ZALVHZ3 s an octal Datype tinsparant inteh fentating separate
D-typez aoputs fur each lalch and 3-Stato outputs for bus orientod
applicalions. A latch enable (LE} input and an output enabie (OF)
input aire commoen o all illenmal latchas.

The "573 consists of aight D-type transparent latches with 3-State
trug outputs, When LE 48 HIGH, data at the D, inputs antars the
latches. In Ihis condition the latches are kansparent, i.e., a lalch
output vall change each e ks canesponding D-input changos.

Whixn LE 15 LOW the lalches slore the information that was present
atthe D-lapuits a set-up time preceding the HIGH-lo-LOW transition
of L. When OC 15 LOW, the contents of the eight latches are
avallable al the eutputs. When OF Is BIGH, 1ho outputs go 1o the
high impedance OFF-stale. Operation of the OE mput dooes not
affect the state of the lalches.

The 573w funclionally identical o tho “563 and thae "373, but tha
BB has invarted outpuls and the 173 has a different pin
arrangement.

SYMBOL PARAMETER CONDITIONS TYPICAL UNIT
Propagation detay CL = 15pF
Yo Mg DntoQn Voo = 3.3y 12 ns
(L toOn 13
o Input capacitance 35 pF
Cuny Power dissipation capacitanca per fatch | Notes 1, 2 26 pF
NOTES: .
1. Cppisusadto delermine the dynamic;ower dissipation (Pp in W)
P = Cpp # Vec?xfi +, (C < Vee? x f) where:
fi = Input frequency in MHz: C| = output Ioad capacity in pF;
fe = output fraquency in MH2; Vee = supply voltage in V;
5 {CL % Vgg? x fy) = sum of the bulpuls.
2. The condition is V| = GND o Vg,
ORDERING AND PACKAGE INFORMATION
PACKAGES TEMPERATURE RANGE |  OUTSIOE NORTH NORTH AMERICA PKG. DWG. #
20-Pin Piastic DIL —40C to +125"C TALVE7IN 74LV573 N SOT146-1
20-Pin Piastic 50 —40°Cto +125°C 74LVvS573D 74LVS73 0 SOT16341
20-Pin Plastic SSOP ype 1) -40°'Clo +125'C 74LVE73 D8 74LV573 DB S0T339-1
2510 Plastic 182010 Typas | -40'C o 125 C (ALVS I3 MW ALVS73W OH SO1360-1
—

PIN DESCRIPTION

PIN NUMBER |} SYMBOL | FUNCTION

1 ot Output enablad input (active LOW)
2,3.4,5, ]

5. ? B 95 DoO-D7 Data inpuls

19, 18,17, 16,

15 14,13 12 Qe-a7 Data outputs

i GND Ground (0V)

1 LE Lalch enatle input {active HIGH)
20 vCC Positive supply voitage

19968 Jun 10

853-1989 19545




Philips Semiconductors Product specification

QOctal D-type transparent lalch (3-State) 74LV3573

FUNCTICN TABLE

INPUTS N QUTPUTS
OPERATING MODES N tones
0E LE On Qo010 Q7
Lotz ned cocs) gt L H L L L
{transparent modc} L H H H H
. et L L { L L
Latch and read register L L h H H
. iafear z 2 H L ] L z
Lutch register and disable oulputs H ¢ I H z
= HIGH voltage level
h = HIGH voltage leve! one set-up time prior to the HIGH-to-LOW LE transition
L = LOW voltage level
1 < LOW voltige level one set-up ime prior 10 the HIGH-to-LOW LU transition
£ - Hughunpedance OFF-shie "
PIN CONFIGURATION LOGIC SYMBOL
1
oL l 1 M vee
] ' oL
4 IL ;‘ |I| {j“ ;‘-__7-‘—A o Ou e 1D
m[ 3 E o ] 0t ot f—— 1
ez I i '_“‘j_l o [ P Y] ar b——r 17
L“.=| 5 l_ | as (SRR | T o} 16
ml 6 15 Im G D4 ot 15
ll‘-[ T | 4 las ;—— D% Qs 171
Uﬁl o 23 os ——— 6 Qd 13
w7 F 1w Jar e 07 ar 1
] w
. G | 0 1 l LL
svonzon " Svonrazx
i
1948 Jun 1C 3



Philips Semicondictors Product spaecification

Octal D-lype transparent lalch (3-State) , 74LV573

LOGIC SYMBOL (iEEENEC) FUNCTIONAL DIAGRAM
" R T
o~
-~ PR O ] oo | 18
PRGNS % BT
I_J { 2] ar L
. 4 L, Q2 17
= Jm D \v] —_ — —
! oK} [+ K] 18
5 18 '_4 Latcn | ] 3-StAiL o | s
6 D4 1 CUIPYLS
4 7 1048 . -
T T L) Qs 14
o 1 — 1
0 (AL [&1] 1
[ 14 ! ——
| S, o U7 ar 12
i i8] T ]
u i nluw -
u 17 1 [y
5V00703 SVIOT0,
LOGIC DIAGRAM
Ly ty Ly U8 Dy L. Lg U,
?g Q ?'D Q Yu Qb Y—D J] Yv“' Q) i:) ) Yu Q) iu Q
LAICH[—— LAICH LATCH LA CHf LAIC B LAICH LAlcur— AL CH
1 e 3 + 95 1 [ T
LE L LC .t LC Lt tE LI L LE LU e LT
¥ T ¥ T P T L ] LE
LL ameme Dol Do- - —-- L *_L —_— :
St —-Dw 1
o8] Qt Gy Qi [eF] Qs QA Qr
Suvredr

1988 Jun 10



Philips Saamconductorns

Preduct specification

Octal D-type transparent latch (3-State)

74LV573

ABSOLUTE MAXIMUM RATINGS?- 2
in accorgance with the Absolute Maximum Rating System (1EC 134)
Voitages are reférencad to GND (ground = 0V)

SYMBOL PARAMETER CONDITIONS RATING UN'E_J
Vo DC suppiy voltiage 0510 +70 v
Tk | DC input diode cument TU <050t ¥ = Ve » D5V 20 |
ek OC output diode curcem Ve € -0.500 Vg = Ve + 0.5V 50 ml;‘—
O e 5 w
|G e no | w
C
Tog Storane temperature range 65 1o +150 «C
Power dissipation per package for tomperature range: -40 1o +125°C
s ~plastic DIL above +70°C derate linearly with 12mw/K 750 m\‘f!
. ~plastic mini-pack (SO} ahowve + 70 °C derate linearty with 8 mW/K 500 :
—plastic shvink mini-pack (SSOP and TSS0P) above +80'C derale linearly with 5.5 mWiK 400
NOTES:

1. Stresses bayond those listed may cause permanent damane to the davice, Thasa are stress «atings only and funcltional operation of the
device at these or any other conditions beyond those indicated under “recommendead operating sonditions”™ is not implled, Exposure to
absolute-maximum-rated conditions for extendad pariods may affect device raliability

2. The mput and output voltigo ratings may be exceeded f the inpat and output current atings e observed

RECOMMENDED QPERATING CONDITIONS

SYMEOL PARAMETER CONDITIONS MIN TYP. Max YNIT
Mo C supply voltage See Nole 1 1.0 33 556 v
i Tnput vorage 0 - Vee v
Va Output voltage 0 - Voo v
Tomts Qperatlng ambient temparature range in free See DC ang AC sy +§5 e
air characleristics —40 +125
VCC ='1.0Vio 20V - - 500
b Inpul risa and fall times 3&9 z g% :2 5:23 - - ';’gg nsiV
Vie ® A6V b Ly . 50
NOTE:

1. The LV is yuwaranieed to function down lo Vee = 1.0V (input levels GND or Veg); DC characteristics are quaranteed from Vee = 1.2V 10 Ve = 5.5V
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Philips Semicondictors

Product ipecication

Octat D-type transparent latch (3-State)

74LV573

DC CHARACTERISTICS FOR THE LV FAMILY

Ovar recommended operaling conditions voltages are referanced to GND {ground = 0V)

LIMITS
SYMBOL PARAMETER TEST CONDITIONS 40 Cto +85C -40 Cto +125'C URIT
MIN TYR! MAX MIN MAX
VCC w12V [oR7] ng
v HIGH laval Input Vee £ 2.0v td 4 v
o L voltage Vee = 2.7 10 3.6V 20 2.0
VCC =4 htohhHV ”"'V(:C N0 T.VCC
Voo = 1.2V c3 0.3
v LOW levelInput | Veg =20V 06 0.6 v
i voltage Voc 2.7 1036V 08 0.8
Vec=451055 0.3°Vee 0.2'Vee
Vee = 1.2V, v = Vg or Vi =g = 100pA 1.2
HIGH tavel Ve =20V Vi =vyor Vi: ~la = 100pA 18 20 1.8
avel output - 7 = = .
vollaqe: all outpuls VCC =27V, V| = VIH or VIL; *-lo = 100},~A 2.5 2.7 2.5
Ve VC(: = 3.0V, V)= V’H or V" : _I(I “ 100J1A 2R an 28 v
Ve =40VIV - Vigor vy = A 43 40 43
HIGH fevel output | Ve = 3.0ViV) = Vi or Vi =l = Bina 2.40 2.82 2.20
voltage; BUS driver
outputs Ve = 4.5V =V or Vi . -l = 161nA 3.60 4.20 3.50
VCC =1.2v; Vi=Vior VlL: Ig = 10())IA o]
o VCC =2.0vV; V= VIH or Vg : o = 100“A v} 0.2 02
LOW leval output - " :
VU"Q()L‘; all outpits Vc(; =27V, Vl - VIH or V“; |() = TGO}IA 0 0.2 0.2
Vo Vee = 30ViVE= Vigor v g < 100uA 0 0.2 02 v
Vcc 4.5V.V, = V'H or V‘L; Jey = 300 A 0 02 0.2
LOW level output Voo = 3.0ViVy = Vi or Vi i = BmA g.20 040 0.50
voltage; BUS driver .
outpuls Vee =45Viv, = Vg Of Vi o = 16mA 0.35 0.55 0.65
Input leakage :
i o2 Vee = 5.5V Vy = Vg or GND 10 10 WA
3-State output Voc = 5.5V V= vy or ViL:
loz OFF-state current | vg = Vae or GND ’ 5 10 HA
. Quiescent supply _ .
fec current; MS| P Vee = 5.5V Vi = Vee of GND: 16 = 0 20.0 160 pA
Additional
Mee quiescent supply Vee = 27VIo 36V V) = Vee 06V 500 850 WA
current per input
NOTE:

1998 Jun 10
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Philips Semiconductors

Product specification

Octal D-type transparent latch (3-State) 74LVS73
AC CHARACTERISTICS
GND < OVt = 4 2 2.0n5; G = 50pF; R = 1K)
LIMITS LIMITS
SYMBOL PARAMETYER WAVEFORM CONDITION -40to +85 °C -40t0 +125°C | yniT
VeelV) MIN TYP MAX | MIN | MAX
1.2 - 75 - - -
. 2.0 - 28 39 - 49
tom Mo H gﬁ’f’:g‘i‘m" delay Figures 1,5 27 - 18 29 - 3% ns
30t036 - 14< 23 - 29 .
451055 - 18 - 2
1.2 - BO - - -
2.0 - 27 43 - 53
o dptn | | g don 9oy | cioures 2.5 27 T 70 31 = 3 ns
3Cto36 - 15¢ 25 - RT]
451055 - - 21 - 26
1.2 70 _ -
3-State: output 20 24 3t - 48
tozutpz, | enable time Figures 3, 5 27 - 18 28 - 35 ns
OE to On
30036 - 134 22 - 28
451055 - - 18 - 23 ;
12 80 _ z =
3-State output 2.0 - 29 39 - a8
ozt 7 gédt:;l% 1:‘"1& Flgure§ 3.5 27 - Py 20 _ 36 ns
30036 - 172 24 - 29
4505 - - 20 - 24
20 34 9 - 41 -
ty LE puisa width HIGH Figure 2 2.7 25 6 - 3o - ns
30t036 20 [ - 24 -
12 - 25 Z = ”
b Setup time Dn to LE Figure 4 20 17 8 - 20 -
27 13 6 Z 5 - s
3.010 3.6 10 5¢ - 12 -
1.2 - 5 ~ - -
Iy Haokd timo Do to LE Figurs 4 24 [} Z - 8 ~
) 2.7 3 3 ~ 3 — ns
30to 36 [ 12 - B —
NOTES:

Al typical vaiues are measured at Ty = 25C
1. Typical values are measured at Yoo =3.3v
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Philins Semiconductars

Product specification

Octal D-type transparent latch (3-State)

AC WAVEFORMS

V=15V atVge =2 27V and < 3.6V

V=05 "Vecat Voo = 2.7Vand 2 4.5V

Vo and Vo are the typical output vollage drop thal accur with the
Ut beriaed

V= Vi + 0.3V ot Vig = 2/Vand < 3.8V

Ve = Vo + 0.tVegat Ve < 2.7V and & 45

Vv = Vou - 03V at Voo = 2.7V and = 3.6V

Vy « Vi -0 W Ve < 27V ang 20 8.5y

Vi

1, P

GHD - - - -

Sunazns

74LV573

v
[FRTENT]

G f-

¥y

LL IR

NOTE: 1he shaxded wans o ame when e mnput 5 ppnntted
W LRI fo Tee bt iugut Cewlonnence SV mas

Figure 1. Data input {D,} 1o output {Qu) propagation delays and
the output transition times

Flguro 4. Lina sut-up and hold tmus for the O, Input to tho LE
Input
NOTE:
The shaded areas indicate when the input is parmitled to changa for
predictable output perdformance

TEST CIRCUIT

LEIRPLT

GHND

Mo

Q. DUTEYY

SV00705

Figure 2. Latch enable input {LE) pulsc width, the latch cnable
Input to output (Q,) propagation dolays end the output
transition times.,

O eyt J( Vi Xk
3HD

- 12 he-to2
Vee, T4 - -
Q, DUTPUT
LOW 10 OFF Vi
OFF10-LOW
Vo ——1

v
ce o= 2" Veo
o= Open
o GND
Hp = 'y
v Le!
BULSL
GLNLIA IO ~ bur
8T ] RL=
Test Circuit for Outputs

DEFINITIONS

M 2 Loard imsiktn I
O = Lumil L jswctinve mucieies 15 HOS Diobe Capicluny s

Hy = lenmunaton esstance shourt by o3ual o Loysr of pu'se genenators

SWITCH POSITION

TEST ER Vee Vi
Poatow | Gpen <27v Ver
Wzt Vg PIoaRY a4

——— ]
LIRS GHD - 45V Voo
SR S

SViXaos

Vi —————
Qe OUTPUT
HIGH-to-OFE
OFF-to-HIGH
GRD - - - - - . .
F et — outhuty,
il ] deablog

faul pute
i biing

SLRIGE,

Figuré 3. 3-State enable and disabie times

1928 Jun 0

Figure 5. Load circuitry for Switching times
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Prromiin b g thcialliens

Octal D-type lransparent latch (3-Slate)

74LV573

DIP20:  plastic dual in-line package; 20 leads {300 mil) SOTMi:
4
P L
I W N

- b —

AL O e P ey A

in 1 indax
» P

|
S 1 S .-.!l_'.. - e+ e+ e+ e
|

U OO TUUUY

o] -] 10 mm
| SR TS R ST T |
geala
DIMENSIONS (inch dimensions are derived from the ofiginal mm dimensions)
A &y A n tn Al
UNIT | max. | min. mai. b by ¢ o E ® € - Me Mu w max
‘ 178 [ o050 | 036 | 2692 | 640 o 360 | 8us | 100
i G2 1230 32 4 a0 | oas | 2y | ese | eze | 250 | 782 | 300 780 | 83 | O] 20
0.068 0n.021 0.014 1.060 025 . 014 0.32 0.38
‘nches | 0.17 ) 0020 1003 | nose | novs | o.oos {1035 | 02 J 0.10 | O'JOAJ p12 | 01 | oga | 00! | Q07
Now
1. Plastic or melal protrusions of 0.25 mm maximum pul slde are not included.
QUTLINE REFERENCEG UROPEAN
VERSION - Teay T T DEROJECI’ION ISSUE DATE
IEC JEDEC EIAJ
SOT146 1 SCo04 =3 @ 950524

1898 Jun 10 Q



Phitips Semiconductors

Product specification

Octal D-type transparent latch (3-Stale)

741.V373

5020: plastic small outline package; 20 lends; body width 7.5 mm

SOT163-1

4

/\‘ pir 4 index }
i

Pl»@

1
scale

]

3 10 mm
R )

DIMENSIONS (inch dimenoions are derived from the original mm dimensions)

HH%JHH%HHD s

A )
CLT1 N I B PR B P I R B ¢ pM EM] . Hg L Ly o v w Y FAl I
-] oau | pas 049 | 032 | 120 7u Clvess! T T T 09
nat 2.6 2 o by
| o 225 ] %% oss (023|126 74 | " [s006] Y[ oa | 1o |OE[VL O GO0
\ 4 °
| s | 010 | 9012 0095 coi9{owa] o2t | oan b0 looszionas] poas| ©
TS T oo [ooes] 2% {00 [0oon| oan | ona |O7Rf gog | 208 gava | oo | 9O | 001 [Gooe|
Hole
1. Plastic or matal orotrusone of 0.15 mm maximum per sine o not insluded
CUTLME REFERENCES EUROPEAN \SSUE DATE
VERSION 1EC JEDEC EIAJ PROJECTION ”

SOT1E3- 075F0d MS-D13AC E:_] @

G-t
95-01-24

3 +e084un 10 10



Philips Semicontuntons

Frroduct spacification

Octal D-type transparent latch (3-State)

- 74LV573

SSOP20: plastic shrink smali outline package; 20 leads; body width 5.3 mm S0T339-1
S o | t {a]
. | 1 paul B X
I L 7y
e gl stutey I
” |
Y \_A | \ /
_[._. I c!:L i \\
(] Me —
- Z -
"’“ﬁlHHHH'HHHHH“
f 1
R
A? l I—— N
L-i;—i-~irzil:-j (ﬁﬁ I
- <=
f En }. 7
re— |
[} 25 5 mm
| S TR N S T S S S S U |
scale
DItAFN_S{WS {mm are the origin;ll dimensions)
n e e e
‘VUHW m.‘_l Ay I Az [ As bp < o [ gl » HE ‘! L lrl_p l Q i V‘I w y z™M [{]
0.2t | 1.80 0.28 | 020 | 7.4 5.4 . 7.9 103 | 01 9 ¢
™™ 129 L oos | 165 | % | 025 [aos | 70 | 52 | 098 | 7 [ 125 E oaa | o7 | 02 |13 ] 01 | 0% 0°
Nots
t. Plastic o metal protrusions of 0.20 mm maximum per side are nol included.
QUTLINE REFEREMCES
EUROPEAN
VERSION IEC JEDEC E1Ad PROJECTION | |SSUEDATE
SOTXY 1 MO 150AE @ 93-06-08-
E 95-02-04
)

19923 Jun 10

1



Philips Semiconductors

Product specification

Qctal D-lype transparent latch (3-State)

T8SS0P20:

plastic thin shrink small outline package; 20 leads; body width 4.4 mm

74LV573

SOT360-1

c"
Bl

P

4- =

-

i pin 1 indes } -
!

O
Nelalshodolt
!

e B

p
Hr . :

)
vy
I

/ >

{dewmi X

0 25 5 mm
[ SN R |
sGak
DIMENSIONS (mm are the original dimensions)
A _ [
uNim [ Ay Ay | Ay by e o | gD | He L Lo Q fr v | w y zU) oy
ovsyass| o [oso] 02| 66 | 45 | . | 6o 075 | o4 .
mm 110 3 x o ’ E 0.5
005 ) 080 | "™ oo ] o9 | 6a | 43 | 9% | ga} 19 Joso] o3 | 9O} OY 5, o
Notes T
t. Plastic or metal protrysions of 0. 15 mm maximum per side are not includnd.
2. Plastic interlead protrusions of 0.25 mm maximum per side wre not incluried
OUTLINE REFERENCES EUROPEAN
VERSICH 1EC JEGEC Elal e R - PROJECTION ISSUE DATE
S0T360-1 MO-153AC @ P
L = 46-02-04
1998 Jun 10
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Product specificalion
Phitips Semiconductors

Octal D-type transparent latch (3-State) 74LVv573

DEFINITIONS

Product Status Definition

Data Sheet ldentification

F-tl LS B eled p i jod o gl pva o st e b oot imysioptne Specili.aton,
nry L,Ilimgn 1) Wy s athund obiee

e

Objactive Specitic stion Fornummive or iy Design

1his Gata shel omaing prelumenary data, ang supidamaniay datawi be pubiesniad at 8 nled date 1-ips
Prelinunary Spueification Praproduction Progluct SamKnRIUCKIS IMsanes the Aght ko inake changees at Aty e withoul natice 1 oroan 10 enprove tesgn
and supply the bas? possiia woduct

N Full Prog This data ehaat covlamne b inal Spacdentions PREDS Sanmicongy Chors Metenss the nghto makachanges
Praduct Specificarion ull Production Btuny Line wAlOL! AOUCH, 1N CEORF 10 s OV dHgN and SUpply 1he Les! [ossibie product.

Philips Semiconductors and Phitips Electronics North Amarica Corporation resarve the fight to make changes, wlthout notice, In the products,
including circuits, standard colis, and/or software, described or contained hereln in order 1o improve design andlor performance. Phlilps
Semiconduclors assumes no responsibllity or lahility for the use of any of thesa products, conveys no license of title under ary patent, copyright,
ormask work dght to these products, and makos no reprosentations or warrantios that these products aro frea from patent, copyright, or mask
work right infringement, unless otherwise spacified. Apglications that are duscribed herein for any of these products are for ilustrative purposes

only. Philips Semiconductors makes norepresentation orwarranty that such applications will be suitable for the specified use without further testing
or modification, '

LIFE SUPPORT APPLICATIONS

Philips Semiconductors and Philips Elecironics North America Comoralion Products are not designed for use in life support appliances, devices,
or systems where matunction of a Philips Semiconductors and Philips Electronics North America Corporation Producl ¢an reasonably be expacted
to result in a personal injury. Philips Semiconductors and Philips Electronics North America Corporalion cuslomers using or selling Philips
Semiconductors and Philips Electronics Nonth America Corporation Products for use in such applica

tions do so at their own risk and agree 10 fully
indemnify Philips Semiconductors and Philips Electronics North America Corporation for any damages resuiting from such impropar use or sale.
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DATA SHEET

For a complete data sheet, please also download:

» The IC06 74HC/HCT/HCU/HCMOS Logic Family Specifications
1 « The 1C06 74HC/HCT/HCU/HCMOS Logic Package Information
» The IC06 74HC/HCT/HCU/HCMOS Logic Package Outlines

74HC/HCT138

3-t0-8 line decoder/demultiplexer;
iInverting

Product specification September 19393
File under Integrated Circuits, 1C06
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Philips Semiconductors

3-to-8 line decoder/demultiplexer; inverting

Product specification

74HC/HCT138

HE o A A S A T AR

FEATURES

« Demulliplexing capability

« Multiple input enable for easy expansion
» ldeal for memory chip select decoding

s Active LOW mutually exclusive outputs
+ Output capability: standard

e {cc calegory: MSi

GENERAL DESCRIPTION

The 74HC/HCT138 are high-speed Si-gate CMOS devices
and are pin compalible with low power Scholtky TTL
(LSTTL). They are specified in compliance with JEDEC
standard no. 7A.

QUICK REFERENCE DATA
GND=0V; Tgqmp225°C;t, =, =6 ns

The 74HC/HCT138 decoders accept three binary
weighted address inputs (Ag, A1, A2) and when enabled,
provide 8 mulually exclusive active LOW outputs (Yp to
Y7).

The "138" features three enable inpuls: two aclive LOW
(E1 and E3) and one active HIGH (E3). Every output will be
HIGH unless Ey and E; are LOW and E3 is HIGH.

This multiple enable function allows easy paralle!
expansion of the “138" lo a 1-0f-32 (5§ lines to 32 lines).
decoder with just four “138" ICs and one.inverler.

The "138" can be used as an eight output demuitiplexer 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.

TYPICAL
SYMBOL PARAMETER CONDITIONS UNIT
HC HCT
propagation delay CL=15pF . Vee =5V
e/ teen Anlo Yy, 12 17 ns
tPHL/ teLm §3 to In 14 19 ns
EntoYn

C input capacitance 3.5 3.5 pF
Cep power dissipation capacitance per package |notes 1 and 2 67 67 pF
Notes

1. Cpp is used lo determine the dynamic power dissipation (Pg in pW):

Pp = Cpp X Vee? x i+ L (CL x Vec? x f) where:
fi = input frequency in MMz
fo = output frequency in MHz
3 (Cy x Vg2 x f5) = sum of outputs
C. = output load capacitance in pF
Vce = supply voltage in V

For HC the condition is V; = GND to Ve
For HCT the condition is V, = GND to Vee - 1.5 V

- ORDERING INFORMATION

See “74HC/HCT/HCU/HCMOS Logic Package Information”.
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Philips Semiconduclors : Product specification

3-to-8 line decoder/demultiplexer; inverting 74HC/HCT138

PIN DESCRIPTION

PIN NO. SYMBOL NAME AND FUNCTION
1,2,3 Agto As ' address inputs
4,5 [ enable inputs (active LOW)
6 E; enable input (active HIGH)
8 GND ground {0 V)
15, 14, 13, 12, 11,10, 9, 7 Yoto Yy oulpuls (active LOW)
16 Vee pbsitive supply voltage
sl Vo [Evec t ——— Ay Vo lo— 15
SIEY 1) %o 2———A, ?,P—m
*2(3] )% 3, Y, 00— 13
| 6 138 i3] 72 ¥yj0— 12
S‘E %i’ V40— 11
3| niv, = -
v E E]VI 4 | 1’5 o~
] = “?*@E;) Ve fo— o
Tisaanr 6 E3 Yrpo—7
MLBD 12 ;
| Fig.1 Pin configuration, Fig.2 Logic symbol. |
oy ox ghuts Ly xiv gkt || |
L }Gg- v padd 4, =il - [ |
- 1 213 LI P Il 100 — ——1
ap2 il 1 A 3ws [ evame
A Ml_ 4 ;_2 DECOOER | | EXITING o
A N N S A N N 10 — —
LI spa? LRy e et — 1
e ip s b e, J —
71922202 2238538 Tm
(a) (&) i
LRLIEE ]
Fig.3 IEC logic symbol. Fig.4 Functional diagram.
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Philips Semiconductors Product specilication

3-t0-8 line decoder/demultiplexer; inverting 74HC/HCT138

FUNCTION TABLE

INPUTS OUTPUTS

mi
m|
~
m
(%]
>
L]
«<|
o
=i
|
[ %)
.<
[ *)
=<|
rFs
|
L+,
<}
(-]
<|
-J

IrIr-r I-~Tr{ixXXXx2

ITIr-TITIrClxx x>

XX T
rrere e XIX
TIII ITII(rXX
ITII rrer|XXX
ITII ITIIC|(III
ITIII IXI-I{III
IIXII X IIJIIT
ITIII-~rIII{III
ITIIr ITIII|TIT
ITrI ITIII|ZTIX
IrII TTIII|IIX
r-xxv_n-: “xl:n:t-: ITIX

Notes

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

Y ¥y, ¥y ¥, ¥, ¥, ¥, ¥,

2rajaan e

Fig.5 Logic diagram.
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Philips Semiconductors

Product specification

3-t0-8 line decoder/demultiplexer; inverting

74HC/HCT138

DC CHARACTERISTICS FOR 74HC

For the DC characteristics see “74HC/HCT/HCU/HCMQS Logic Family Specifications”.

Output capability: standard
lce category: MSI

AC CHARACTERISTICS FOR 74HC
GND=0V:;t,=4{=6ns;C_=50pF

Tamb (°C) TEST CONDITIONS
74HC
SYMBOL | PARAMETER UNIT | y.. | WAVEFORMS
+25 -40 to +85 | -40to +125 (g;’
min. | typ. | max. { min. | max. | min. | max.
. 41 [150 190 225 2.0
o/ toLK pfpt?;m” delay 15 |30 38 45 |ns a5 |Figs
a1 Tn 12 |26 33 38 6.0 '
: . 47 | 150 190 225 2.0
o/ toun | ProPadston delay 17 |30 38 45 |ns |45 |Fige
3% Tn 14 |26 33 38 6.0
) 47 |150 180 225 2.0
ropagation del
o/t | PR o 17 |30 38 a5 |ns |45 |Fig7
ni0 Ta 14 |26 33 38 6.0
B 19 |75 95 110 2.0
output transition !
trd/ ik “;’ng " 7 15 19 22 ns 45 |Figs6and7
6 13 16 19 6.0
>
September 1993 5




Philips Semiconduclors Product specification

3-to-8 line decoder/demultiplexer; inverting 74HC/HCT138

DC CHARACTERISTICS FOR 74HCT

For the DC characleristics see “74HC/HCT/HCU/MHCMOS Logic Family Specifications”,
Output capability: standard

lcc category: MS|

Note to HCT types

The value of additional quiescent supply current (Alcc) for a unit load of 1 is given in the family specifications. To
determine Alge per input, mulliply this vatue by the unit load coefficiant shown in the table below.

INPUT UNIT LOAD COEFFICIENT
A, 1.50
E, 1.25
E; 1.00

AC CHARACTERISTICS FOR 74HCT
GND=OV;l,=l,=6ns;CL=50pF

? Tamb (°C) TEST CONDITIONS
T4HCT
SYMBOL | PARAMETER UNIT Vv WAVEFORMS
+25 -40to +85 | -40 to +125 (S)C
min. | typ. | max. | min. [ max. min, | max.
ropagation dela
tore tpey | P A,.ptogV,, Y 20 (35 44 53 ns 45 |Fig.6
propagation dela '
torL/ toym E3ptogVn y 18 |40 50 60 |ns 145 [Figs
| propagation delay .
tor/ oy E.loY, 19 140 50 60 ns 4.5 |Fig.7
output transition ]
trL/ tTLH time 7 15 19 22 ns 4.5 FlgS 6and7

September 1993 6



Philips Semiconductors Product specilication

3-to-8 line decoder/demultiplexer; inverting 74HCIHCT138

AC WAVEFORMS

A,y INPUT vy, !
YoHp— had LI
¥, OUTPUT vt
9 (1) HC :Vy=50%; V,= GND lo Vee.
k HCT: Vy=1.3V;V,=GNDIp 3 V. »zsan22 UL =t |- JORL BT

Fig.6  Waveforms showing the address input (A,,) and enable input {€4) to output (Y, propagalion delays and
the oulput transition times.

¥, ouTrur

1393133 N
(1) HC :Vvy=50%:;V,=GND o Vee- i
HCT:Vy=13V;V,=GNDto 3 V. :

Fig.7 Waveforms showing the enable input (E,) to output (

Y.) propagalion delays and the output transition
times. ;

PACKAME QUTLINES
See “74HC/HCT/HCUHCMOS Logic Package Outlines™
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Features

* Fast Read Access Time - 150 ns
* Automatic Page Write Operation
- Internal Address and Data Latches for 64 Bytes
Fast Write Cycle Times
—~ Paga Write Cycle Time: 10 ms Maximum _@
- 1 to 64-byte Page Write Operation
* Low Power Dissipation
~ 40 mA Active Cusrent
~ 100 pA CMOS Standby Current
Hardware and Software Data Protection 64K (8 K X 8)
DATA Polling and Toggle Bit for End of Write Detection
High Reliability CMOS Technology
- Endurance: 100,000 Cycles P ara I le [
— Data Retention: 10 Years

Single 5V + 10% Supply | EEPROM Wlth

*

.

* CMOS and TTL Compatible inputs and Qutputs .
» JEDEC Approved Byte-wide Pinout Page erte and
* Commercial and Industrial Temperature Ranges

Software Data
Description

Protection

The AT28C64B is a high-performance electrically-erasable and programmable read
only memory (EEPROM). Its 64K of memory is organized as 8,192 words by 8 bits.
Manufactured with Atmel’s advanced nonvolatile CMOS technology, the device offers
access times 1o 150 ns with power dissipation of just 220 mW. When the device is AT28C64B

deselected, the CMOS standby current is less than 100 pA. {continued)
Pin Conflguratlgns PDIP, SOIC
| Pin Name Function Top View
AD - A2 Addresses “Net 28{..vee
e e a2 |2 2l e
Ce " Chip Enable AT, |3 26! “NC
e + - e : - - AB q 25] " AB
OE Output Enable AS 5 24] . ag
— - a4 g 23| a1y
WE Write Enable a3 7 22]70€
o T A2 18 21[ iat0
Q0 - 1O7 i Data Inputs/Qutputs At |g 20| CE
— SEL)
ip NC ~ No Connect .,33 : :1 :: :jg;
| pc | Don't Connect o {1s €] vos
GND 14 15 1103
PLCC L
Top View TSOP
Top View
z 22 ,
Teacgs Ok {1 281" :A10
3 AGTIS (@] R29 ' AB At ZQ 21 ZC;
A58 2810 A0 AS{ 3 26| |uOT
A4TI7 277 AN AB 14 25} woe
A3Cle 26[INC NGI]5 24] u0s
A20]9 25/ OF WE [0.{6 23] w4
A1 110 24[7 A vCcCc 37 22 1102
ac 1 23[:CE NC 8 21 " GND
NC J12 2207 A12 ]9 20 1102
YO0 I13, &\ o m w o 21 VOB ATCT10 19) wo1
— = A8 71t 18! voo
- oo © w n A5 112 ks AQ
2o & 8 geg . A4 113 6] A1 Rev. 0270G-06/99
Note:  PLCC package pins 1 and 17 are e A N !
DON'T CONNECT,
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he AT28C64B is accessed like a Static RAM for the read
r wrife cycie without the need for exlernal components.
he device contains a 64-byte page register to allow writing
f up to 64 bytes simuitaneously. During a write cycle, the
ddresses and 1 to 64 bytes of data are internally latched,
eeing the address and data bus for other operations. Fol-
wing the initiation of a write cycle, the device will automat-
-ally write the latched data using an internal control timer.
he end of a write cycle can be detected by DATA POLL-
NG of I/0;. Once the end of a write cycle has been
etecled, a new access for a read or write can begin.

3lock Diagram

Atmel's AT28C64B has additional features to ensure high
quality and manufacturability, The device ulilizes interna!
error correction for extended endurance and improved data
retention characteristics. An optional software data protec-
tion mechanism is available to guard against inadvertent
wriles. The device also includes an exlra 64 bytes of
EEPROM for device identification or tracking.

\Viole > DATA INPUTS/QUTPUTS
GND - Voo - vor
Lhdhddba
- » »
%g - OE, CE AND WE DATA LATCH
- LOGIC »| INPUT/OUTPUT
CE - -~ BUFFERS
o Y DECQDER it Y-GATING
ADDRESS .
INPUTS | N 7: CELL MATRIX
' X DECQDER
- IDENTIFICATICN
\bsolute Maximum Ratings*
Temperature tnder Bias...............cccocoo........ -55°C to +125°C "NOTICE:  Stresses beyond those listed under “Absolute
Maximum Ratings™ may cause permanent dam-
Storage Temperature ... ... -65°C 10 +150°C age la the device. This is a slress rating only and
functional operation of the device at these or any
All Input Voltages other conditions beyond those indicated in the
(including NC Pins) operational sections of this specification is not
with Respect to Ground ... .. -0.6V to +6.25V implied. Exposure to absolute maximum rating
conditions for extended periods may affect
All Output Voltages device reliability
with Respect to Ground ............................ -0.6Vio Ve + 0.6V
Voltage on OE and A9
with Respectto Ground .............................. -0.6V to +13.5Vv
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Device Operation

READ: The AT28C648B is accessed like a Static RAM.
When CE and OE are fow and WE is high, the data stored
at the memory location determined by the address pins is
asserted on the outputs. The oulputs are put in the high-
impedance state when either CE or OE is high. This dual
line control gives designers flexibility in preventing bus con-
tention in their systems.

BYTE WRITE: A low pulse on the WE or CE input with CE
or WE low (respectively) and OE high initiates a write cycle.
The address is latched on the falling edge of CE or WE,
whicheve_ggccurs_last. The data is latched by the first rising
edge of CE or WE. Once a byle write has been started, it
will automaticaily time itself o completion. Once a pro-
gramming operation has been initiated and for the duration
of tyc. a read operation will effectively be a polling opera-
tion.

PAGE WRITE: The page write operation of the AT28C64B
allows 1 to 64 bytes of data to be written into the device
during a single internal programming period. A page write
Operation is initiated in the same manner as a byte write;
after the first byte is written, it can then be followed by 1 to
33 additional bytes. Each successive byle must be loaded
vithin 150 ps (1g,¢) of the previous byte. If the ty . limit is
2xceeded, the AT28C64B will cease accepling data and
-ommence the internal pProgramming operation. All bytes
juring a page write operation must reside on the same
'2ge as defined by the slate of the A to A12 inputs. For
ach WE high to low transition during the page write opera-
on, A6 to A12 must be the same.

he AO to A5 inputs specify which bytes within the page are
> be written. The bytes may be loaded in any order and
ay be altered within the same load period. Only bytes
hich are specified for writing will be written; unnecessary
Lcli_n_g of other bytes within the page does not occur,

ATA POLLING: The AT28C64B features DATA Polling to
dicate ihe end of a write cycle. During a byte or page
rite cycle an attempted read of the last byte written will
sult in the compiement of the written data to be presented
) 1/0;. Once the write cycle has been completed, true
ita is_valig on all Qutputs, and the next write cycle may
gin. DATA Polling may begin at any time during the write
cle.

JGGLE BIT: In zudition to DATA Polling, the AT28C64B
ovides another method for determining the end of g write
cle. During the write operation, successive attempts to
ad data from the device will result in 1704 toggling
ween one and zero. Once the write has completed, Qg
I stop toggling, and valid data will be read. Toggle bit
ding may begin at any time during the write cycle.

DATA PROTECTION: if precautions are nol taken, inad-
vertent writes may occur during transitions of the host Sys-
tem power supply. Atmel has incorporated both hardware
and software: features that will prolect the memory against
inadvertent writes,

HARDWARE DATA PROTECTION: Hardware features
protect against inadvertent wriles to the AT28C64B in the
following ways: (a) Ve sense—if Ve is below 3.8V {typi-
cal), the write function is inhibited; (b) Vce power-on
delay—once V¢ has reached 3.8V, the device will auto-
matically time out 5 ms {typicai) before allowing a write;
() write inhibit—holding any one of GE low, CE high, or
WE high inhibits write cycles; and (d) noise filler—pulses of
less than 15 ns (typical) on the WE or CE inputs will not ini-
tiate a write cycle.

SOFTWARE DATA PROTECTION: A software controlled
data protection feature has been implemented on the
AT28C64B. When enabled, the software data protection
(SDP), will prevent inadvertent writes. The SDP feature
may be enabled or disabled by the user; the AT28C648 is
shipped from Atmel with SDP disabled.

SDP is enabled by the user issuing a series of lhree write
commands in which three specific bytes of data are written
to three specific addresses (refer to the Software Dala Pro-
lection Algorithm diagram in this data sheet). After writing
the 3-byte command sequence and waiting ty., the entire
AT28C64B will be prolected against inadvertent writes, |
should be noted that even after SDP is enabled, the user
may still perform a byte or page write to the AT28C648 by
preceding the data to be written by the same 3-byte com-
mand sequence used 10 enable SDP.

Once set, SDP remaing active unless the disable command
Sequence is issued. Power transitions do not disable SDoP,
and SDP protects the AT28C648 during power-up and
power-down conditions. All command sequences mus!
conform to the page write timing specifications. The data in
the enable and disable command sequences is not actually
written into the device; their addresses may still be written
with user data in either a hyte or page write operation.
After setting SDP, any attempt to write to the device without
the 3-byte command Sequence will start the internal write
timers. No data will be written to the device. However, for
the duration of twe, read operations wiil effectively be poli-
ing operations,

DEVICE IDENTIFICATION: An extra 64 bytes of EEPROM

memory are available to the user for device identification.
By raising AS to 12V + 0.5V and using address locations
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)C and AC Operating Range
L AT28C64B-15 AT28C648-20 AT28CO4B-25
'Opa,aung Com. 0°C-70°C ce-roc  oc-me |
Temperamre (Casei Ind. -40°C - 85°C -40°C - as’c ~40°C - 85°C
Ve Power Supply o 5V £ 10% 5V £ 10% | 51 10%
Jperating Modes
Mode CE ! " OE TWE ; vo
Raad ViL i Vi V_IH E__ . Doul__ ]
Write®? Vi T ve T Du
StandbyMWrite Inhibit | Ve __‘L o ‘xii’ *__7 i _x:_-m _:@_{ _H “
Write Inhibit X i X Vi |
Wite Inhibit I v i' v | x T '
Output Disable ) x TNV T_k X 1 CHghz |
Chip Erase i Vi v, @ JL v, | Highz |
otes: 1. XcanbeV, orV,,

2. Referto the AC Write Wavefarms diagrams in this data sheet.

3. Vy=120V£05V
IC Characterlstics
;ymbol Paramateor Conditlon Min Max Units
u Input Load Current Vin=0V o Ve + 1V 10 HA
0 Output Leskage Currant | Vi = 0V 1o Vi 10 A
o | Ve Standby Current CMOs | [ CE=) = Vee -0, 0.3V 1o Vg sav | Com., Ind. | 'L 100 . A
a2 Vec Standby Cument TTIL_ | CE=2.0V10Veg + 1V B T T T A
e | VegActive Current f=SMHZ lor=0ma | T v‘:b“""fm“&}){ )
'w | Inpot Low Vohage T - 7 T 08 | v
'm____ | Input High Voltage T | 20 T
o | Output Low Voltage o = 2.1 MA : . 040 'L—v
on ' Output High Voltage lon = 400 pA o Y R
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C Read Characteristics

ATZBCGAB 15 AT28C64B-20 : AT28C648-25 J
Symbol  : Parameter Min ! Max Min : Max ' Min ° Max  Units
scc | Addressto OutputDelay _ i 150 00 250 ns
eV ; CE 1o Output Delay lr 10 | ¢ o200 - 250 ns
o i OE to Output Delay | 70 o - 8 . 0 100 ns
@ | TE or OF to Output Float | 50 o 5% 0 &0 ns
— { b i H i
; Output Hold from OE, CE or 0 0 . 0 ns
OH Address, whichever occurred first \
C Read Waveforms(M@@)(4)
—_—— e, i — . - e e s - - — ! - —
ADDRESS e ADDRESS VALID ' :
‘ |
1 |
e T
— [
CE : ;o
| e b‘ b
i
T ’ ~ tOE - -» 1 7 T
OE B —— { 4~ IOF
| - tOH -~ -»
o tACC -- [
\
| i
HIGH Z .o g E
OUTPUT GHZ v ouTPUTVALD | —i-
tes: 1. CE may be delayed up o tacc - tce after the address transition without impact on t,¢..
2. OE may be defayed up to t¢; - log after the falling edge of CE without impact on teg of by lycc - toe after an address change
without impact on t,ce.
3. toe is specified from OE or CE whichever occurs first (C, =5 pF).
4. This parameter is characterized and is not 100% tested.
put Test Waveforms and Output Test Load
leasurement Level 5.0v
aov - - Coe e e
AC . AC 1.8K
DRIVING 1.5V - MEASUREMENT OUTPUT
LEVELS LEVEL PIN
0.0V —— — .
tr. tr < 5ns 100 pF

1.3K g

in Capacitance
-1 MHz, T = 25°C!"

Symbol ' Typ Max ? Units Conditions
.:NL- oo o 4 R B 8 . ' B pF Vin =0V
Sout 8 12 ; pF Vour = OV

Me: 1. This parameter is characterized and is not 100% lesled.
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\C Write Characteristics

;ymboly . Parameter . Min Max Units
tase toes Address, OE Sel-up Time B 0 ns
tan * Address Hold Time 59 ns
tes . Chip Select Set-up Time o o T ns
tew ~ Chip Select Hold Time - 0 ns
tw ' Write Pulse Width (WE or CE) 100 ns
tos Dala Set-up Time ) : 50 ns
o toen | Data, OE Hold Time 0 ns
\C Write Waveforms
/E Controlled
oE ~ *:¢\_
tOES tOEH
ADDRESS ><
1AS 7| |—tAH
CE [\ tCH
~1CS
WE ~Ne B
twWpP
ktDS*‘"ﬂ ~——1DH
DATA IN ﬂ?‘
E Controlled
5E , _
— S B N L
2 1OES tOEH
ADDRESS ><
S| |-——1AH -
WE 1\ ICH
T iCS |
ceE ™~ "
DATA IN

AT28C64B




’age Mode Characteristics

Symbol - Parameter j Min , Max i Units
b Write Cycle Time | ' 10 ; ms
o  Wite Cycle Time (28C648 SL184) ' 0 ' 2 L me
s Address SetupTme - 0 | L s
tass . Addres# Hold Time I 50 | ns
tos 7 j Data Set-up Time ‘ 50 E ns
ton | Data Hold Time v 0 i ns
w werwewan e -
tac Byte Load Cycle Time ' 150 | us
weu  WrtePulse WidthHigh s s

age Mode Write Waveforms(" @

CE
CE
WE 3 L i ' i 4 ‘ ) i 1
tAS == S !
- —tAH '~ —tDH
AOQ - A12 "' VALID ADD, - J
e [RITIOS i ] )
DATA " VALID DATA * |
BYTE 0 BYTE 1 BYTE 2 BYTE 3 BYTE 62 BYTE 63

- IWC .,

otes: 1. AB through A12 must specify the same page address during each high to low transition of WE (or CE).
2. OE must be high only when WE and CE are both low.

hip Erase Waveforms

VIH [
SN yd

ViL

VH
oF

VIH

& w

VIH
WE |

Vil

=1~ 1sec (min.)
= 10 msec (min.)
,=12.0+ 05V




oftware Data Protection
nable Algorithm("

LOAD DATA AA
TO

ADDRESS 1555

e

LOAD DATA 55

TO ;

ADDRESS DAAA |

- i  LOADDATAAQ ,
! TO |

| ADDRESS 1585

v

LOAD DATA xx
i O
! ANY ADDRESS™

—SER
LOAD LAST BYTE
] 0 |
. LAST ADDRE i
i D,SS, .1 ENTER DATA
PROTECT STATE

rtes for software program code:

1. Data Format: /1O7 - QO (Hex);
Address Format: A12 - A0 (Hex).

2. Write Protect state will be activated at end of

|
WRITES ENABLED®

ATMEL

Software Data Protection
Disable Algorithm!("

LOAD DATA AA
TO

ADDRF‘BS 1555

e Et.
R A
LOAD DATA 55
TO
ADDRESS 0AAA
1
4
LOAD DATA 80
TO
ADDRESS 1555
1
N |
LOAD DATA AA
TO
ACDRESS 1555
. 1 -
Y
LOAD DATA 55
TO
ADDRESS 0AAA
e

LOAD DATA 20

TO

1e
L ,,1DETE§Q¥??LJ EX!IT DATA

PROTECT STATEW™
LOAD DATA XX

write even if no other data is loaded. ANY ADY(;)RESS“’
3. Wirite Prolect state wiil be deactivated at end of ' ¥
write period even if no other data is loaded. T LoADLAST BYTE
4. 110 64 bytes of data are loaded. ‘ To
i' VLAST API?R_E_SS
ftware Protected Write Cycle Waveforms(1®
EE V [— ; ‘ \‘ // - P . -
IWPH*-' - IBLC—~ =
WE i s ' i
IAS -~
T tDH ‘
AQ - A5 ’ " BYTE ADDRESS
{ 1555 )
AG-A12 * | PAGE ADDRESS -
OATA s e o
BYTE 0 BYTE 82 BYTE 83

code has been entered.

- WG - -

A6 through A12 must specify the same page address during each high to low transition of WE (or CE) after the software

2. OE must be high only when WE and CE are both low.

AT28C64B
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ata Polling Characteristics‘"
ISymbol ! Paraméter Min } Typ | Max . Units |
ow _ DataHold Time . ) - B L. o 7 } ons ﬁl
oeH ﬁbigfd Time ] B o o JI, L f ' ns p'
OE . OF to Output Delay'? - : R _j I .ns :
WR © Write Recovery Time : : | : ns J
tes: 1. These paramelers are characterized and not 100% tested.
2. See AC Read Characteristics,

ata Polling Waveforms

WE 7

ce

ot

IDH

Wo7

AQ - A12
>ggle Bit Characteristics("
;mbol i Paramaeter © MIn ' Typ | Max | Units
v |DeaModTime T T I
EH OE Hold Time 10 - . ns j
- | OE to Output Delay® 3’ | _5 ! nSA O
e OEHghPuse s \ Lo
R | Write Recovery Time - ko - : " s ‘

es: 1. These parameters are characterized and not 100% tested.
2. See AC Read Characteristics.

ggle Bit Waveforms(" @)

WE :

AN N ST
o A AT o
o6 H»W/—MTWFV

es: 1. Toggling either OE or CE or both GE and CE will operate toggle bit.
2. Beginning and ending state of Y06 will vary.
3. Any address location may be used but the address should not vary,

AIMEL 9




QO N-——-—p3=0Z

OO0 QA N~=—p3J 02

NORMALIZED SUPPLY CURRENT vs.

.3 TEMPERATURE
12
1.1 \\\
1.0 \
‘\\
0.9 \\
[+1:] \
-55 25 5 35 65 95 125

Temperature (C)

NORMALIZED SUPPLY CURRENT vs.
ADDRESS FREQUENCY

1.0
0.9 ’/ r/'
0.8
Vee = 5V
07 T=25C
0.6
e 1 2 3 4 ]
Frequency (MHz)

AIMEL

Qo N~ =0 3 =02

o0 -

NORMALIZED SUPPLY CURRENT vs.

5 SUPPLY VOLTAGE
2

1.0 /
os " |

° ‘150 4.7% 5.00 5.25 5.50

Supply Voltage (V)




Drdering Information"

AT28C64B

tace | lec (mA) i \L
(ns) | Active I Standby | Ordering Code | Package QOperation Range
156 ' 40 | 01 AT28C64B-15JC bo32d Cominercial I
i | AT28C64B-15PC | 28P6 (0°C to 70°C) ;
! AT28C64B-155C | 28s
| | AT28CB4B-15TC | o8T |
! l  AT28C64B-15J) 320 Industrial i
1 i AT28C64B-15P! . 28P6 (-40°C 10 85°C)
& H AT28C64B-158I 28S
| | AT28CE4B-15T1 28T
200 ' 40 | 0. AT28C64B-20JC 32J Commercial
; | AT28CB4B-20PC 28P6 (0°C 1o 70°C)
! ; | AT28C84B-20SC 285
; / AT28C64B-20TC 28T
! f AT28C64B-20.J1 32J Industrial
! | AT28C64B-20PI 28P6 (-40°C 10 85°C)
: ; . AT2BC64B-208! 285
; i | AT2BC64B-20T! 28T i
250 i 40 ; 0.1 ! AT28C64B-25JC 324 Commercial
; | | AT28C64B-25PC 28P6 (0°C ta 70°C)
i | . AT28CB4B-255C 28S
| | AT28C64B-25TC 28T
‘ | . AT28C64B-25J1 32J Industrial
‘ AT28C64B-25P 28P6 (-40"C to 85°C)
j | AT28C84B-25S 288 i
| AT28C64B-25T 28T |
Note: 1. See Valid Part Numbers table below.

Valid Part Numbers
[ he following table lists standard Atmel products that can be ordered.

'
—_—

Deavice Numbaers } Speed [ Package and Temperature Combinations
AT28C64B : 15 JC. JI. PC, PI, SC, SI, TC. TI

AT28C64B 20 *| JC, JI, PC, P, SC, SLTC.TI

aT28C648 25 JC,JLPC,PI,SC, I, TC, T

AT28C64B o . W

Die Products

Reference Section: Parallel EEPROM Die Products

Package Type

[ R

32-Iead. F’Iastic J-Ieaded Chip Carrier (PLCC)

28-lead, 0 600“ Wlde Plasuc Dua| Inllne Package (PDiP)

e

28-lead 0 300" Wude Plasuc Gull W|ng Small Qutline (SOIC)
28-lead Plastlc Thm Small Oullme Package (TSOP)

ATMEL

' Die



Packaging Information

324, 32-lead, Plastic J-leaded Chip Carrier (PLCC)
Dimensions in inches and (Millimeters)
JEDEC STANDARD MS-016 AE

. 026(.635) X 30" - 45°
045(1.14) X 45" PIN NO. 1 012(.305)

| j_____ EmEﬂF Lz ~ A

) 1 530 i
—1 5300135
1 553(14.0) 1 as0012.4)
0320813 1 5470139) ‘
SR L 595(15.4) 021(.533)
SEa(14 9) -G13(.330)
T
050(1.27) TYP } -030(.762)
] 300(7 62) REF 015(.381)
430(10.9 095(2.41)
.390(9.90) 1 060(1.52)
AT CONTACT .140(3.56)
POINTS -

120(3.05)

‘._i 022(.559) X 45" MAX {3X)

l_ 453(11 63 l [
AT 4)
49512, 6)‘1
485(12.3)

28P6, 28-lead, 0.600" Wide, Piastic Dual Inline
Package (PDIP)

Dimensions in Inches and (Millimeters)

JEDEC STANDARD MS-011 AB

1.47(37.3}
. 144038, s;
566(14 4)
1: 530(135) )
l‘ 090(229)
__ 1.300(33 02) REF —
220(5 59) —_ l-.b 005(.127)
] MIN
SEATING
PLANE ‘ l .065(1.65)
16174 9) 015(381)
12503, 15) v - 022(.559)
.065(1.65) 014(.356)
M 041(1.04)
090(2.29) sa006am
ELREY
0 REF
15
012(.305) _ -
006(.263)

I 690(17.5)
610(15.5)

288, 28-lead, 0.300" Wide, Plastic Gull Wing Small
Quitline (SOIC)
Dimensions in Inches and (Milimeters)

-
| i

. k ' J;_!__)- A200407)
- . i 291(7.39} 393(998}
PINTID i j‘ }
=~ =~ 0500127) BSC
714(18.1)

- Janan 105(2.67)
; 9617 7) : (052234
AvyFe t

otagaosy b 4
003(.076)
e - _ 013(.330)
i" 009(228)

Q gsoeny
3 REF 015381

28T, 28-lead, Plastic Thin Small Outline Package
(TSOP)

Dimensions in Millimeters and (Inches)*

- i
i :
INDEX ,
MARK '
AREA .
11.9(0.489) 137 (0.539)
1.7 (0461) 13.1 10818y
1
T — ' i
085(082D) . o o e, D700
BSC 0.18 (0007
- TA5{028%
REF
- 8 10‘04}!91 - 125 (0049)
7.80(0311) . 1.06 (0 041)
L
rblsigsaroistieir
0.20 (0.008) ' ‘
010 [0.004)
5 REF 0.20 (0.008)
) WS'}UER{
* 1]
i ]
.70 (0.028;

000 T

2 AT28C64B
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Nama : WISNU YUWONO

NRP : 5103097039

NIRM :97.7.003.31073.38715

Alamat - JL. BROMO 76 KAUMAN
KALANGBRET
TULUNGAGUNG

Agama - KATOLIK

Riwayat Pendidikan :
e SD Negeri Kauman I, Tulungagung, Tahun 1984-1990
e SMP Negeri [ Kauman, Tulungagung, Tahun 1990-1993
¢ SMA Katolik Santo Thomas Aquino Tuluﬂgagung, Tahun 1993-1996
e Mahasiswa Universitas Katolik Widya Mandala Surabaya, Fakultas
Teknik Jurusan Teknik Elektro, Angkatan 1997

Selama kuliah aktif sebagai :
- Anggota Himpunan Mahasiswa Jurusan Teknik Elektro periode
1997-1998 divisi seminar
- Wakil Ketua I PSM Cantate Domino Universitas Katolik Widya
Mandala Surabaya periode 1998-1999
- Sekretaris I PSM Cantate Domino Universitas Katolik Widya
Mandala Surabaya periode 1999-2000

- Asisten Praktikum Dasar Telekomunikasi
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