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DAFTAR GAMBAR 

Gambar payung saat tertutup 

Gambar Payung sam terbuka 



PERACANGAN DAN IMPLEMENTASI PEMBUKA DAN PENUTUP 
PAYUNG BESAR SECARA ELEKTRONIK 

SUNOTO PARDI 15103002023 
=::=:=================== ========--======== ===::===== 

PorLOutput 
RS_LCD 
En_LCD 
satu 
dua 
tlga 
empat 
1dr1 
kIr2 
relay1 
relay2 
LS_atas 
LS_bawah 

bank 
bulrer 
Delay_1 
Delay_2 
DeIay_3 

org 0000h 
jmp0100h 
org 0100h 

CALL 

call delay_1s 
pertama : 

EQU P2 
eQU P3.0 
EaU P3.1 

equ p1.0 
equ p1.1 
equ p1.2 
equp1.3 
equ p1.4 
equ p1.5 
equ p1.6 
equ p1.7 
equp3.2 

equp3.3 

data 
data 
DATA 
DATA 
DATA 

INIT_LCD 
MOV 
CALL 
CALL 
MOV 
CALL 
CALL 

setb relay1 
setb relay2 
caUiniUcd 
Il10Y dptr,fmenu1 

CALL LCD_UNE_1 

18h 
19H 
20H 
21H 
22H 

DPTR,'judul1 
LCD_LlNE_1 
LCD 
DPTR,#juduI2 
LCD_LlNE_2 
LCD 

CALL LCD 

menu: 
jb satu,celLlagi 
jmp menu_satu 
oekJagi: 

MOV DPTR,fmenu2 
CALL LCD_LINE_2 
CALL LCD 



jb dua,cek.Jagi2 
jmp menu_dua 
ceILlagi2 : 
jb tiga.cek_lagi3 
jrnp menu_tiga 
cek_1agi3 : 
jb empat,menu 
Ijrnp settinu.Jime_date 
. =c:c=====:=================_================-=-
;Program atarnat baris di LCD 
;============-================-============================ 
lCD_LlNE_1 

MOV Port_Output,#80H ; GotoXy (1,1) 
CAll SENT_INIT 
CALL Delay100uS 
RET 

lCD_lINE_1_1 : 
MOV Port_ Output,f84H ; GotoXy (1,1)· 
CALL SENT_IN IT 
CAll Delay100uS 
RET 

lCD_LINE_C2 : 
MOV Port_Output,#85H ; GotoXy (1,1) 
CAll SENT_INIT 
CAll Delay100uS 
RET 

lCD_LlNE_1_3 : 
MOV Port_Output,t87H ; GotoXy (1,1) 
CALL SENT_INIT 
CALL Delay100uS 
RET 

lCD_lINE_1_ 4: 
MOV Port_ Output,la8H ; GotoXy (1,1) 
CALL SENT_INIT 
CALL DeIay100uS 
RET 

lCD_lINE_1_5: 
MOV Port_ Output,#8aH ; GotoXy (1,1) 
CALL SENT_INIT 
CAlL Delay100uS 
RET 

lCD_lINE_C6: 
MOV Port_Output,fSbH ; GotoXy (1,1) 
CAlL SENT_I NIT 
CAll Delay100uS 
RET 

lCD_lINE_2 
MOV Port_Output,#OCOH ; GotoXy (2,1) 
CAll SENT_INIT 
CALL Delay100uS 
ret 

LCD_lINE_2_ 4: 
MOV Port_Output,IOc8H ; GotoXy (2,4) 
CAlL SENT_I NIT 
CAll Delay100uS 



RET 

LCD_LlNE_2_5 : 
MOV PorU)utput,lOC4H ; GotoXy(2,1) 
CALL SENT_INIT 
CALL Delay100uS 
ret 

LCD_LlNE_2_10 
MOV pOle Output,lOC7H ; GotoXy (2,1) 
CALL SENT_I NIT 
CALL Delay100uS 
ret 

lCD_LlNE_2_11 
. MOV PorC Output,IOC8H ; GotoXy (2,1) 
CAll SENT_INIT 
CAlL Delay100uS 
ret 

LCD_LlNE_2_9 : 
MOV PorCOutput,IOC9H ; GotoXy (2,1) 
CAll SENT_INIT 
CAll Delay100uS 
ret 

lCD_LlNE_2_20 
MOV port_ Output,#OCaH ; GotoXy (2,1) 
CALL SENT_I NIT 
. CAll Delay100uS 
ret 

lCD_LlNE_2_12 
MOV Port_ Output,lOCcH ; GotoXy (2,1) 
CAlL SENT_IN'T 
CAll Delay100uS 
ret 

lCD_LlNE_2_13 
MeV Port_Output,#OCdH ; GotoXy (2,1) 
CAlL SENT.JNIT 
CALL Delay100uS 
ret 

lCD_LlNE_2_15 
MeV Port_Output,1OC7H ; GalaXy (2,15) 
CAll SENT_INIT 
CAll Delay100uS 
ret 

SENT 
SETS RS_lCD 
SETS En_LCD 
ClR En_LCD 
CALL Delay100uS 
'RET 

;"'----...... .., .................. """ ...... -... = .......... -............... --===-=----.. -=-~== ...... -==""'" .. "",. 
Program MENU SATU 

.=====-=================--========================================== , 

caR reset 
setbsatu 
setbdua 



setbtiga 
setb ernpat 

CALL INIT_LCD 
in; 

jnb 1dr1,cek_ldr2 
jmp cek_1dr2 

cek_klr2 : 

g_: 

next ; 

uJang : 

more; 

aduh : 

terang : 

jnb 1dr2,gelap 
jmpterang 

MOV DPTR,#aa 
CALL LCD_LlNE_1 
CALL LCD 
MOV DPTR,laaaaa 
CALL LCD_LlNE_2 
CALL LCD 
call delay100ms 
jb ernpat,next 
jmp pertama 

setb relay1 
clr relay2 
jnb LS_bawah,geJap 
setb relay1 
setb relay2 
jb empat,ulang 
jmppertama 

job Jdrt,more 
jb ernpat,more 
jmppertama 

jb ernpat,aduh 
jmppertama 

jnb Idr2 ,uIang 
jmpterang 

jb empat,hhh 
jmppertama 
hhh: MOV DPTR,laaa 

CALL LCD_LINE_1 
CALL LCD 
MOV DPTR,#aaaa 
CALL LCD_LlNE_2 
CALL LCD 
jb empat,next1 
jmppertama 

nextf ; cIr relayf 
cIr relay2 
jnb LS_atas,terang 
setb relay1 
setb relay2 



lola : 

lo/ali : 

rully : 

-: 

WON1 : 

jb empat,loIa 
jmp pertama 

jbldr1,_ 

jb Idr2,WON1 
jb empat,ruUy 
jmp pertama 

jmpgelap 

jb empat,loIa 
jmp pertama 

jb empat,loIali 
jmp pertama 
jmp$ 

~===================================================== , 
;Program MENU dua 

-===== 
;========== .. ,,================================================,==== ... ===1= 
menu_dua: 
;caI reset 

setbsatu 
setbdua 
setbtiga 
setbempat 
setb relay1 
setb relay2 
movr7,IOOh 
movr2,1OOh 
clrLS_atas 
clr LS_bawah 

; mengecek kondisi payung sebelumnya 
cek_coIe: 

nobita: 

jb empat,nobita 
jmppertama 

jnb LS_atas,celctulup 
movr2,1OCh 
jmpkageciyo 

cek_tutup: 
jnb LS_bawah.cek_cok 
mov r2,1Ofth 
jmp halori 

kageciyo: 

MOV 
CAlL 
CAlL 
MOV 
CAlL 
CALL 
jmp 

DPTR,~2 

LCD_LlNE_1 
LCD 
DPTR.~ 
lCD_LlNE_2 
LCD 
doraemon 



hatorl : 
call hapus_layar 
MOV DPTR,#n 
CALl LCD_LlNE_1 
CALL LCD 
MOV DPTR,#n2 
CALL LCD_LlNE_2 
CALL LCD 
jmp doraemon 

doraemon : 
movdptrM 
call1ccUine_2_15 
caR led 
mov dptr,l>l1 
caU 1ed_line_1_3 
call led 
mov bank,IOOH 
mov dptr,lv1 
call1ed_line_2_15 
caU led 

masuIdcan : 
mov buffer,t01 H 
mov dptr ,lv1 
,callled_line_1_3 
call led 

masuk: 
movr6,1OOh 

tl.l'lggu_1 : 
call de/ay100ms 
jb empat,lanjuCbro1 
jmp pertama 

lanjuCbro1 : 
call delay_200ms 
jnb satu,tambah1 
jnb tIga,kurang1 
jnb dua,njero 
jmptunggu_1 

njero : 
call delay_200ms 
Ijnpenter 

tambah1: 
incr6 
jmpproses1 

kurang1 : 
cjne r6,IOOh,uhui1 
mov r6,.18h 
uhui1 : dec r6 

proses1 : 
cjne r6,t01h,ujLO_1 
mov buffer,.a2H 
mov dptr ,1v2 
call1ed_Ilne_1_3 
call led 
jmp tunggu_1 



ujLO_1 : 
cjne r6.to2h.ujU_1 
rnov buffer.'03H 
rnov dptr.#V3 
call1ccUine_1_3 
caD led 
jmp tunggu_1 

ujU_1 : 
cjne r6.#03h.ujL2_1 
mov bulfer,t04H 
mov dptr,#v4 
can 1ed_line_1_3 
call led 
jrnptunggu_1 

ujL2_1 : 
c:jne r6,to4h.uL3_1 
mov buffer,105H 
rnov dptr,#v5 
call1ed_line_1_3 
call led 
jmptunggu_1 

ujL3_1: 
cjne r6.to5h,uiL4_f 
mov bulfer,106H 
mov dptr,#v6 
call1ed_line_1_3 
call led 
jmptunggu_1 

ujL4_1 : 
c:jne r6.I06h,uiL5_f 
rnov buffer,'07H 
movdpr.#V7 
call1ed_line_1_3 
call led 
jmp tunggu_1 

ulL5_1 : 
cjne r6.to7h,uji_6_f 
rnov buffer.#08H 
movdpr.#V8 
caD 1ed_line_1_3 
caD led 
jmptunggu_1 

ujL6_1 : 
cjne r6.to8h.ujiJ_1 
rnov buffer.#09H 
movdpr.#v9 
caD 1ed_line_1_3 
call led 
jmptunggu_f 

ujiJ_1 : 
cjne r6,to9h.uL8_1 
rnov buffer.'10H 
rnov dpr.#V10 



call1ccUine_1_3 
call led 
jmp tunggu_i 

ujL8_i: 
cjne rS,lOah,uL9_1 
mov buffer,'11 H 
mov dptr ,;Jv11 
.callled_lino_1_3 
call led 
jrnptunggu_1 

ujL9_i : 
cjne rS,fObh,ujUO_i 
mov buIfer,'12H 
mov dptr ",,12 
callkllUine_1_3 
call led 
jrnp tunggu_1 

ujUO_i: 
cjne rS,fOch,uL 11_ 1 
mov buffer,t13H 
mov dptr,tv13 
call IccUine_1_3 
call led 
jmp tunggu_1 

ujU1_1: 
cjne rS,fOdh,ujU2_1 
mov buffer,f14H 
mov dptr,;Jv14 
call1ccUlno_1_3 
call led 
jrnptunggu_1 

ujU2_1: 
cjne rS,fOeh,uiU3_1 
rnov buffer,'15H 
mov dptr,;Jv15 
call1ed_line_1_3 
call led 
jmptunggu_1 

ufU3_1: 
qne rS,fOIh,uiL 14_1 
mov buffer ,f16H I 

mov dptr,tv16 
call1ccUlne_1_3 
caUIed 
jrnp tunggu_1 

ujU4_1: 
cjne rS,.iOh,ujU5_1 
mov buffer,t17H 
mov dptr,tv17 
call kxUine_1_3 
callk:d 
jrnptunggu_1 

ujU5_1: 
cjne rS,'11h,uLi6_1 
mov buffer,'i8H 



mov dptr,~18 
'CaIIIccUine_1_3 
calilcd 
jmp tunggu_1 

cjne r6,'12h,ujU7_1 
mov buffer,'19H 
mov dptr,~19 
caIIIccUine_1_3 
caUIcd 
jmp tunggu_1 

cjne r6,'13h,u~_18_1 
mov buffer,l2OH 
mov dptr,#'l2O 
can 1cd_line_1_3 
caHIcd 
jmptunggu_1 

cjne r6,I14h,uJU9_1 
mov buffer,'21 H 
movdptr,~1 

call1cd_line_1_3 
caUIcd 
jrnp tunggu_1 

cjne r6,.15h,uL20_1 
mov buffer,t22H 
mov dptr,N.22 
call1cd.Jine_1_3 
caillcd 
jmp tunggu_1 

cjne r6,.16IwL21_1 
mov buffer,'23H 
mov dplr,~23 
call1cd_line_1_3 
call led 
jmptunggu_1 

cjne r6,.17h,uL22_1 
mov buIfer,JOOH 
mov dpIr ,#'124 
can 1ed_"ne_1_3 
can led 
jmptunggu_1 

Ijmp masukkan 

==_ ..... ==== ... === .. _ ... ====-===============:a===:::======== 
enter : 

mov bank,101 H 
movdplr,~1 

call1ed_line_2_15 
call led 





caD IccUine_2_15 
caUIed 
jmptunggu 

ujL4: 
cjne r7,I06h,ujL5 
rnovban~7h 
rnov dfM,III7 
call1ed_'ine_2_15 
caUIed 
jmptunggu 

ujL5: 
cjne r7,107h.ujL6 
rnov bank,108h 
rnov dptr,lv8 
call1ed_line_2_15 
call led 
jmptunggu 

ujL6 : 
'cjne r7.I08h.ujiJ , 
rnov bank,t09h 
rnovdptr~9 
call1ed_'ine_2_15 
call led 
jmptunggu 

ujL7: 
cjne r7,t09h,uiL8 
rnov benk,'10h 
rnov dfM,lv1 0 
call1ed_'ine_2_15 
caUIed 
jmptunggu 

ujL8: 
cjne r7,IOah,uiL9 
rnov bank,'11h 
rnov dptr,III11 
caU 1ed_line_2_15 
can led 
jrnptunggu 

ujL9: 
cjne r7,tobh,ujUO 
rnov bank,'12h 
rnov dfM,III12 
caD 1ed_'in&_2_15 
call led 
jmptunggu 

ujUO: 
cjne r7,IOch,uL 11 
rnov bank,'13h 
rnov dptr,tv13 
call1ed_Iine_2_15 
call led 
jmptunggu 

ujU1: 
cjne r7.todh.ujU2 
rnov bank.t14h 



mov _,lv14 
caU 1ed_line_2_15 
call led 
jmptunggu 

ujL12: 
cjne r7,lOeh,uJI_13 
mov bank,.15h 
mov dptr,lv15 
caD 1ed_line_2_15 
call led 
jmptunggu 

ujL13: 
cjne r7,.aIh,ujL 14 
mov bank,'16h 
mov dptr,lv16 
call1ed_line_2_15 
caU led 
jmptunggu 

uJL14: 
cjne r7,'1Oh,ujU5 
mov bank,'17h 
mov dptr,lv17 
caU 1ed_line_2_15 
call led 
jmptunggu 

ujL15: 
cjne r7,'11h,ujU6 
mov bank,'18h 
mov dptr,lv18 
caU 1ed_line_2_15 
call led 
jmptunggu 

ujL16: 
cjne r7,'12h,ujU7 
mov bank,'19h 
mov dptr,lv19 
can 1ed_line_2_15 
call led 
jmptunggu 

ujL17: 
cjne r7,'13h,uL18 
mov bank,l2Oh 
mov dptr,lv2O 
call1ed_line_2_15 
call led 
jmptunggu 

ujL18: 
cjne r7,'14h,ujU9 
mov bank,'21h 
mov dptr,Iv21 
caIlIedJme_2_15 
taU led 
jmptunggu 

uiL19: 
cjne r7.'15h.ui_20 



uJL20: 

ujL21: 

UiL22: 

tampiI : 

suneo : 

mov bank,'22h 
mov dptr,tv22 
call1ccUine_2_15 
caUIed 
jmptullggu 

cjne r7,'16h,ujL21 
mov bank,.23h 
·movdplr~ 

caU 1ed_line_2_15 
call led 
jmptunggu 

cjne r7,'17h,ujL22 
mov bank,t24h 
mov dptr ,tv24 
caD 1ed_line_2_15 
call led 
jmptunggu 

jmp enter 

mov 23H,butrer 
mov 24H,bank 
setbsatu 
setbdua 
setb tlga 
setbempat 
setb relay1 
setb relay2 

lean delay_2OOms 

CALL hapus_layar 

MOV DTR,'jam 
CALL LCD_LINE_1 
CALL LCD 

MOV DPTR,llakJna 

MOV A,23H 

CALL LCD_L1NE_2 
CALL LCD 

MOVB,A 
SWAP A 
ANLA,toFH 
RLA,t30H 
MOV PorCOutput,t80H 
CALL SENT_INIT 
CALL Delay100Us 
MOV PORT_OUTPUT,A 
CALL SENT 
MOVA.B 
ANLA,toFH 
ORLA,t30H 



MOV A,24H 

OV1 : 

ambILmeni: 

OV porCOutput,t81h 
CAll SENT_INIT 
CALL Delay100uS 
MOV PORT_OUTPUT,A 
CALL SENT 

MOVB,A 
WAPA 
ANLA,IOFH 
ORLA,I3OH 
MOV PorCOutput,#82H 
CALL SENT_INIT 
CALL Delay100uS 
MOV PORT_OUTPUT,A 
CALL SENT 
MOVA,B 
ANLA,IOFH 
RLA,I3OH 
MOV PorCOutput,#$3h 
CALL SENT_INIT 
CALL Delay100uS 
MOV PORT_OUTPUT,A 
CALL SENT 

MOVRO,I4 
MOVXA,@RO 
mov R5,A 
MOVB,A 
SWAP A 
ANLA,IOFH 
ORLA,13OH 
CALL LCD_LlNE_'_' 
MOV PORT_OUTPUT,A 
CALL SENT 
MOVA,B 
. ANLA,IOFH 
ORLA,I3OH 
CALL LCD_UNE_'_2 
MOV PORT_OUTPUT,A 
CALL SENT 

MOV RO~ ;point to minute loe 
MOVX A.@RO ;raad minute 
MOVB,A 

SWAP A 
ANLA,IOFH 
ORLA,I3OH 
CALL LCD_UNE_1_3 
MOV PORT_OUTPUT,A 
CALL SENT 
MOVA,B 
ANLA,IOFH 
ORLA,13OH 



MOVRO,lO 
MOVXA,@RO 
MOVB.A 

paLkay : 

jauh; 

lompat: 

CALL LCD_LlNE_1_4 
MOV PORT_OUTPUT.A 
CALL SENT 

;point to second 10c 
;read second 

SWAP A 
ANLA,IOFH 
ORLA,t3OH 
CALL LCD_LINE_1_5 
MOV PORT_OUTPUT.A 
CALL SENT 
MOVA,B 
ANLA,IOFH 
ORLA,t3OH 
CALL LCD_LlNE_1_6 
MOV PORT_OUTPUT,A 
CALL SENT 

jnb empaljauh 
'ajrnp lompat 

call delay_200ms 
IJ'np menu_dua 

cjne R2.IOOh,sarah_azhari ; payung siap ditutup 
movA,R5 
cjne A,23H.albert....gunadhi 
jmp tutup-PBYUrl$Ldulu 

albert....9unadhi : 
cjne A,24H.rahma_azhari 
jmp buka-PByung_dulu 

sarah_azhari : ; payung siap dibuka 
ajmp buka_baN_twup 

rahma_azhari ; 
WMP ov1 ; display date forever 

buka_baN_tutUP : 
MovA.RS 

cjne A,23H.albert....9unadhLST 
jmp BUKA..,payunfL,dulu 

albel't....9unadhLST: 
cjne A.24H.rahma_azhari 
jmp TUTUP -PByunfL,dulu 

buka-P8YUrl$L dulu : 
jb LS_atas.motor_mat12 
ajmp boIeh_buka 

buka-P8YUrl$Ldulu_2 : 

boIeh_buka: 

jb LS-ATAS.motor_mati2 
ajrnp boIeh_buka 

setb re/ay1 
setb relay2 
ajmp tampil 



clr relay1 
clr relay2 

leal delay_2OOrns 
;CALL hapus_layar 
MOV DPTR,tjam 

CALl LCD_lINE_1 
CALL LCD 

MOV DPTR,Maluna 

MOVRO,I4 

MOVB,A 

CAlL LCD_lINE_2 
CAlL LCD 

MOVXA,@RO 

&NAPA 
ANLA,tOFH 
ORLA,*30H 
CALL LCD_lINE_1_1 
MOV PORT_OUTPUT,A 
CALL SENT 
MOVA,B 
ANLA,tOFH 
ORLA,*30H 
CALL LCD_LINE_1_2 
MOV PORT_OUTPUT,A 
CAlL SENT 

;j1ip ambiLmenit 

MOVB,A 

MOVRO,lO 
MOVXA,@RO 
MOVB,A 

MOV RO,'2 ;point to minute loc 
MOVX A,@RO ;read minute 

&NAPA 
ANLA,toFH 
ORLA,*3OH 
CALL lCD_LlNE_1_3 
MOV PORT_OUTPUT,A 
CAlL SENT 

. MOVA,B 
ANLA,toFH 
ORLA,*3OH 
CAlL lCD_lINE_1_4 
MOV PORT_OUTPUT,A 
CALL SENT 

;point to second 10c 
;read second 

&NAPA 
ANLA,IOFH 
ORLA,*30H 
CALL LCD_lINE_1_5 
MOV PORT_OUTPUT,A 
CAlL SENT 
MOVA,B 
ANLA,tOFH 
ORLA,*3OH 
CAlL LCD_UNE_1_6 
MOV PORT_OUTPUT,A 



CAlL SENT 
t;np buka..PayurJILdulu 
Ijmp tampi 
TUTUP ..PayurJILdu1u_2 : 

jb LS_bawah,motocmati1 
ajmp boIetUutup 

tltuP..PayurJILduiu : 

boIelUUlup: 

jb LS_bawah,motor_mati1 
ajmp boIetUutup 

setb relay1 
setb relay2 
ajmp tampi 

setb relay1 
clrrelay2 

leal delay_2OOms 
;CAlL hapus_layar 
MOV DPTR,ljam 

CAlL LCD_L1NE_1 
CALL LCD 

MOV DPTR,#laluna 

MOVRO~ 

MOVBA 

CAlL LCD_LINE_2 
CAlL LCD 

MOVXA,@RO 

SWAP A 
ANLA,#OFH 
.ORLA,I3OH 
CALL LCD_L1NE_~_1 
MOV PORT_OUTPUT,A 
CAlL SENT 
MOVA,B 
ANLA,#OFH 
ORLA,I3OH 
CALL LCD_UNE_1_2 
MOV PORT_OUTPUT,A 
CALL SENT 

;;np ambiLmenit 

MOVB,A 

MOV RO,#2 ;point to minute loe 
MOVX A.@RO ;l9ad minute 

SWAP A 
ANLA,#OFH 
ORLA,13OH 
CAlL LCD_UNE_1_3 
MOV PORT_OUTPUT,A 
CALL SENT 
MOVA.B 
ANLA,#OFH 
ORLA,I3OH 
CALL LCD_UNE_1_4 
MOV PORT_OUTPUT.A 



CAlL SENT 

MOV RO.to ;point to second 10e 
MOVX A,@lRO ;read second 
MOVB.A 

SWAP A 
ANLA,toFH 
ORLA,I3OH 
CALL LCD_LlNE_C5 
MOV PORT_OUTPUT.A 
CAll SENT 
NOVA.B 
ANLA,toFH 
ORLA,I3OH 
CALL LCD_LlNE_C6 
NOV PORT_OUTPUT.A 
CALL SENT 

Ijrnp btup.JlaYUlI(Lduiu 
Ijmptampi 
teruskanJa'n : 

leal delay_2OOms 
CALL haplllUayar 

MOV DPTR,tjam 
CAll lCD_lINE_1 
CAll LCD 

MOV DPTR,IIaluna 

MOVRO .... 

MOVB,A 

;inp ambiUnenit 
MOVRO.12 
MOVX A,@RO 
MOVB,A 

CAlL LCD_lINE_2 
CAlL LCD 

MOVXA,@RO 

SWAP A 
ANl A,jI()FH 
ORlA,I3OH 
CALL lCD_lINE_1_1 
MOV PORT OUTPUT.A 
CAlL SENT-
MOVA.B 
ANLA,toFH 
ORlA,I3OH 
CAlllCD_lINE_1_2 
MOV PORT OUTPUT.A 
CAll SENT-

;point to minute loe 
;read minute 

SWAP A 
ANL A,jI()FH 
ORlA,I3OH 
CAlllCD_lINE_1_3 
MOV PORT_OUTPUT.A 
CAll SENT 
MOVA.B 
ANlA,toFH 



MOVRO.lO 
MOVXA,@RO 
MOVB,A 

jmp tutupJ)aYUlI{Ldulu 
DELAY: 

01: 

ORLA,t30H 
CALL LCD_LlNE_1_4 
MOV PORT_OUTPUT,A 
CALL SENT 
;point to second 10c 
;read second 

WtJAPA 
ANLA,#OFH 
ORLA,#3OH 
CALL LCD_LlNE_1_5 
MOV PORT_OUTPUT,A 
CALL SENT 
MOVA,B 
ANLA,#OFH 
ORLA,I3OH 
CALL LCD_LlNE_1_6 
MOV PORT_OUTPUT,A 
CALL SENT 

MOVR7.1250 
DJNZ R7. 01 
RET 

;+++++++++++++++++++++++++++++++++++++++++++++++++++++++++ 1 1 1 1 1 1 ++++ 
; procedure untukmensetting jam dan tanggal 

;++++111111111++++++++++++++++++++++++++++++++++++++++++++++++++++++ 
SeUirlfLtirne_date: mov dptr,tclock1 

call1ccUine_1 
caillcd 
mov dptr,#eIock2 
call1cd_line_2 
caillcd 

angkajlm : mov r4,#OOH 
mov dptr,#V24 
l;np kiriman 
mov r3,1OOh 
mov dptr,ll6O 
Ijnp kiriman1 

waljIm: 

aduk.,Jam : 

azhari : 

mamaO: 

can delay_200ms 
jnb satu,aduk...lam 
jnb tiga,aduk_menit 
jb dua,waitJam 
jmp kirim_rtc 

incr4 
Ijnpadonan 

INCR3 

cjne r3,#OOh,mamaO 
mov dptr,tt60 
l;np kiriman1 
cjne r3,#01h,mama1 



movr3,t05h 
mov dptr,lt5 
limp kiriman1 

marna1 : 
cine r3,#06h,mama2 
mov r3,'1Oh 
mov dptr,lt10 
Ijmp kiriman1 

marna2: 
cine r3,'11h,marna3 
mov r3.#15h 
mov dptr ,lt15 
Ijmp kiriman1 

mama3: 
cine r3.#16h.mama4 
movr3.12Oh 
mov dptr,lt2O 
Ijnp kiriman 1 

mama4: 
cine r3,'21h,mamaS 
movr3,#25h 
mov dptr,#I25 
Ijnp kiriman1 

mamaS: 
cine r3,#26h,mamaS 
movr3,t3Oh 
mov dptr,lt3O 
Ijmp kiriman1 

mamaS: 
cine r3,#31h,mama7 
movr3,#35h 
mov dptr.fi35 
Ij'Ilp kiriman1 

mama7: 
cjne r3,#36h.mama8 
movr3,f4Oh 
mov dptr,lt40 
Ijmp kiriman1 

mamas: 
cine r3,f41h,mama9 
movr3.f45h 
mov dptr.lt45 
linp kiriman1 

mama9: 
cine r3,f46h,mama10 
mov r3.l5Oh 
mov dptr,lt5O 
Ijmp kiriman1 

marna10: 
cjne r3,t51h,mama11 
mov r3,#55h 
mov dptr,lt55 
Ijmp kiriman1 

mama11 : 
cine r3,t56h,marna12 



mov r3,t6Oh 
mov dptr,#t60 
Ijrnp kiriman 1 

mama12: cjne r3,#61 h,xxx 
mov r3,1OOh 

xxx: Ijrnp walJarn 
kiriman1 : 

adonan: 

jam1 : 

jam2: 

j8m3: 

jam4: 

jamS: 

jam6: 

jam7 : 

jarn8 : 

jam9: 

jam10: 

call1ccUine_2_ 4 
caUIed 
jmp waitJarn 

cjne r4,I01h,iarn1 
mov dptr,tv1 
Ijrnp kiriman 

cjne r4,102h,jam2 
mov dptr,tv2 
l)np kiriman 

cjne r4,I03h,iarn3 
mov dptr,tv3 
l)np kiriman 

cjne r4,I04h,jam4 
mov dptr,tv4 
Ijrnp kiriman 

cjne r4,105h,Jarn5 
mov dptr,1:v5 
l)np kiriman 

cjne r4,I06h,jam6 
mov dptr,#v6 
l)np kiriman 

cjne r4,107h,jam7 
mov dptr,tv7 
limP kiriman 

cjne r4,I08h,iarnS 
mov dptr,tvS 
l)np kiriman 

cjne r4,I09h,iarn9 
mov dptr ,1119 
Ijrnp kiriman 

cjne r4,1Oah,Jarn10 
mov r4,I:101l 
mov dptr,f:v10 
Ijrnp lciriman 

cjne r4,1:11 h,Jam11 
mov dptr ,tv11 



Ijmp lciriman 
jam11: 

cjne r4,t12h,iam12 
may dptr,tv12 
Ijmp kirirnan 

jam12: 
cjne r4,t13h,jam13 
JT'IOV dptr ,tv13 
!imp lciriman 

jam13: 
cjne r4,t14h,jam14 
mov.,tv14 
Ijmp kirirnan 

jam14: 
cjne r4,t15hjam15 
mov dptr ,tv15 
!imp lcirirnan 

jam15: 
cjne r4,t16hjam16 
may dptr,tv16 
!imp lciriman 

jam16: 
cjne r4,t17h,jam17 
mov dptr ,tv17 
!imp kirirnan 

jam17: 
cjne r4,t16h,iam18 
may dptr,tv18 
Ijmp kiriman 

jam18: 
cjne r4,I19h,jam19 
may dptr,tv19 
!imp kiriman 

jam19: 
cjne r4,t1ah,iam20 
mayr4,~ 
may dptr,tv20 
Ijmp kirirnan 

jam2O: 
cjne r4,t21h,jam21 
mov dptr,tv21 
!imp kirirnan 

jam21: 
cjne r4,t22h,jam22 
may dptr ,tv22 
!imp kiriman 

jam22: 
cjne r4,I23h,jam23 
may dptr,tv23 
Ijmp kiriman 

jam23: 
cjne r4,t24h,jam24 
mov dptr,tv24 
Ijmp kiriman 

jam24 : 



kirirnan : 
Ijnp angkaj!m 

call1ccUine_1_ 4 
calilcd 
jmpwaiUam 

IeaB delay_2OOms 
MOVRO,;t10 
MOVA,t20H 
MOVX@RO,A 
MOV RO,,11 
MOVA,I83H 
MOVX@RO,A 
MOVRO,IO 
MOV A,101H 
MOVX@RO.A 
MOVRO.102 
MOVA,r3 
MOVX@RO,A 
MOVRO.104 
MOV A,r4 
MOVX@RO,A 
MOV RO.'11 
MOVA,103 
MOVX@RO,A 

;-TURNING ON THE RTC 
MOVRO.'10 
MOV A,t20H 
MOVX@RO,A 

;--8ETTING THE nME MODE 
MOVRO,l11 
MOVA,I83H 
MOVX@RO,A 
MOVRO,I07 
MOVA,'17H 
MOVX@RO,A 
ICAll DELAY 
MOVRO,108 
MOVA,I02H 
MOVX@RO,A 
ICAllDELAY 
MOVRO.109 
MOVA,I07 
MOVX@RO.A 
ICAlLOELAY 
MOVRO.;t11 
MOVA.103 
MOVX@RO,A 

can delay_200ms 
jbdua,$ 
linp pertama 

; point to second addres 
; secood=55h (BCD numbers need H) 
; set second 

; point to minutes addres 
; minutes: 58 
; set minutes 

; point to hours addres 
; second=16 
; set hours 

; Reg B addres 
; 07=0 of reg B to allow update 

; send it to reg B 

; RO=OAH, Reg A add res 
; 010 IN 06-04 tum on osc 
; send it to Reg A of 0812887 

; Reg B addres 
; BCD, 24 hrs, Daylight saving, 07=1 No update 
; send it to Reg B 

; load pointer for DAY OF MONTH 
: DAY=17h (BCD numbers need H) 

; set DAY OF MONTH 

; point to MONTH 
; 02=FEBRUARY 
; set MONTH 

; point to YEAR addres 
; YEAR=07 FOR 2007 

; set YEAR to 2007 

; Reg B addres 
; 07=0 of reg B to allow update 

; send it to reg B 

= ==================================:::=======-===== 
;Program MENU tiga; 

;_-==--=======_-=-== __ ==== ___ ===_========:===========-=t:t:===: 
menu_tiga ; 



call reset 
setbsatu 
setbdua 
setbtiga 
setbempal 

CALL INIT_LCD 
manual: 

MOV DPTR,Im 
CALL LCD_LlNE_1 
CAli LCD 
MOV DPTR,lm1 
CALL LCD_LlNE_2 
CALL LCD 

analsa : 
jb satu,cek_dua 

terus : jb empal,lucy ;baru 
jmppertama ;baru 

lucy: cIr relay1 
cIr relay2 
jnb LS_atas,cek_stop 
setb relay1 
'setb relay2 

ngatini : 
jb empat,lcatrok 
jmppertama 

Icatrok: 
jb tiga,ngatini 
jmpterus_1 

oek_stop : 
jb dua,terus 
setb relay1 
setb relay2 
MOV DPTR,#m 
CALL lCD_L1NE_1 
CALL LCD 
MOV DPTR,lm1 
CALL LCD_L1NE_2 
CALL LCD 
jb empat,tukul 
jmp pertama 

tuktj : 
jmp analisa 

oek_dua 
jb tiga,celLback 

terus_1 : 
jb empat,laila ;baru 
jmp pertama ;baru 

IaiIa : 
setb relay1 
elf relay2 
jnb LS_bawah,cek_stop_2 
setb relay1 
setb relay2 

ngaliyem : 
jb empat,ndeso 



ndeso : 

tt*uLarwana : 

~back: 

culun: 

jmp$ 

jmppertama 

jb satu.ngatiyem 
jmpterus 

jb dua.telUS_1 
.setb relay1 
setbrelay2 
MOV DPTR.tm 
CALL LCD_LINE_1 
CAll LCD 
MOV DPTR.#m1 
CALL LCD_lINE_2 
CALL LCD 
jb empat.ttauLarwana 
jmppertama 

jmp analiss 

jb empat.culun 
jmp pertama 

Imp manual 

;Program Inisialisasi LCD 
;==== ==::a=============-============================="'==== 

CAlL 
MOV 
CALL 
CAlL 
MOV 
CAlL 
CALL 
MOV 
CAlL 
CALL 
MOV 
CAlL 
CAlL 
MOV 
All 
CAlL 
MOV 
CAlL 
CAlL 
MOV 
CALL 
CALL 
MOV 
CALL 
CALL 

Delay100mS 
PorL Output.#30H 
SENT_INIT 

Delay20mS 
Port_Output.#30H 
SENT INIT 

Delay20mS -
Po'L Output.#30H 
SENT INIT 

Delay20mS -
Po'L Output.I3cH 
SENT_INIT 
Delay100uS 
Port_ Output • .aeH 
SENT_IN IT 
Delay100uS 
Port_ Output • .a1 H 
SENT_INIT 
Delay2mS 
Port_ Output.to7H 
SENT_INIT 
Delay100uS 
Port_ Output.#06H 
SENT_I NIT 
Delay100uS 

; Function set 8 bI 

; Function set 8 bI 

; Function set 8 bI 

;baru dgnt 

; Clear display 

;entry mode br dgrt 07 

; CUrsor INCremert. 



cursor off, 
MOV 

CALL 
CALL 
RET 

Port_Output,toOOO1100b 

SENT_INIT 
Delay100uS 

;Program Clear Display 

MOV 
CALL 
CALL 
RET 

ClR 
SETS 
CLR 
RET 

Port_Output,#01 H 
SENT_INIT 
DeIay2mS 

RS_LCD 
En_LCD 

En_LCD 

;Program Reset 

; Display on, 

; blink off 

; Clear <isplay 

;===================================--==== =================-== 
RESET 

MOV 
mov 
MOV 
MOV 
MOV 
mov 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
MOV 
RET 

P2,1Offh 
p1,#11000000b 

PO,#OOh 
P3,#OOh 
A,#OOh 
rO,#OOh 
R1,«Xlh 
R2,#OOh 
R3,#OOh 
R4,#OOh 
R5,#OOh 
R6.#OOh 
R7.#OOh 

;=============::::::-============--=================== 
;Program menampilkan pada LCD 

;===.=="'_=====zc=====================--======== ====== 
LCD 

CEK 

CLR 
MOVC 
CJNE 
RET 

MOV 
CALL 
INC 
JMP 

A 
A,@A,+DPTR 
A.#Oh.CEK 

Port_Output,A 
SENT 
DPTR 
LCD 

-==== • ===-=-==>===0'=================-==========;:;:=--====== 
;Pr(9am delay 
,_======'=="' __ ._====-... r==::===~==========,============== 

MOV 



DELAY_1S 

DELAY1 

DELAY2 

djnz delay_1,here3 
djnz delay_2.here2 
djnz delay_3,here1 
ret 

MOV Delay-3,#8 

MOV 0eIay_2,#255 

MOV Delay_1,#225 
DJNZ 0e1ay-1,$ 
DJNZ 0eIay_2,DELAY2 
DJNZ OeIay_3,DELAY1 
RET 

awal: db' Harap Tunggu "Oh 
awal2 : db 'Payung Menutup '.Oh 
judul1 : db 'PembukalPenutup ',Oh 
jud\D : db' Payung Besar ',Oh 



loaclng : db 'Loadilg .... ',Oh 
menu1 : db '1.Auto 2.Tinef',Oh 
menu2 : db '3.Manual 4.Atur ',Oh 
aa : db 'Kondisi= Gelap ',Oh 
aaa : db 'Kondisi= Terang',Oh 
aaaa : db 'Payung = Buka ',Oh 
aaaaa : db 'Payung = Tutup ',Oh 
clock1 : db 'Jam = ',Oh 
cl0ck2 : db 'Manit = 00 ',Oh 
m : db 'Manual Operation'.Oh 
m1 : db '1->Buka 3->Tutup',Oh 
01 : db '==Masukkan Jam=:' ,Oh 
n : db 'Suka =>',Oh 
n2 : db 'Tutup=>'.Oh 
alann : db 'KRIIIIIIIIIIIING'.OH 
jam: db '==== _:_:_ === .... ,Oh 
Ialuna : db 'Press 4 to back!' ,Oh 
tgl : db '2O',Oh 
v1 : db '1 Psg; ',Oh 
112: db '2 Pagi ',Oh 
v3 : db '3 Pagi ',Oh 
'/4 : db '4 Pagi '.011 
v5 : db '5 Pagi ',Oh 
v6 : db '6 Pagi ',Oh 
v7 : db 7 Pagi ',Oh 
v8 : db '8 Pagi ',Oh 
v9 : db '9 Psgi ',Oh 
v10 : db '10 Pagi ',Oh 
v11 : db'11 Pag; ',Oh 
v12 : db '12 Siang ',011 
v13 : db '1 Siang' ,Oh 
v14 : db '2 Siang ',Oh 
v15 : db '3 Siang ',Oh 
v16 : db '4 Sore ',Oh 
v17 : db '5 Sore ',Oh 
v18 : db '6 Sore ',Oh 
v19 : db7Malam ',Oh 
1120 : db'S Malam ',Oh 
1121 : db '9 Malam ' ,Oh 
1122 : db '10 MaIam',Oh 
1123 : db '11 MaIam',Oh 
1124 : db '12 MaIam',Oh 
tOO: db 'OO',Oh 
t: db '01',Oh 
t2 : db '02',Oh 
t3 : db '03',Oh 
t4 : db '04',Oh 
t5 : db '05',Oh 
t6 : db '06',Oh 
t7 : db 'OT,Oh 
tS : db '08',Oh 
t9 : db '09',Oh 
t10 : db'10',Oh 
t11 : db'11',Oh 
t12 : db'12',Oh 



t13 : db'13',Oh 
t14 : db'14',Oh 
t1S : db'15',Oh 
t16 : db'16',Oh 
t17 : db'17',Oh 
t18 : db'18';Oh 
t19 : db'19',Oh 
t20 : db '2O',Oh 
t21 : db '21',Oh 
t22 : db '22',Oh 
t23 : db '2:3',011 
t24 : db '24',Oh 
t25 : db '25',011 
t26 : db '26' ,OIl 
t27 : db '27',011 
t28 : db '28',Oh 
t29 : db '29',Oh 
t30 : db '3O',Oh 
t31 : db '31',Oh 
t32 : db '32',Oh 
t33 : db '33',Oh 
t34 : db '34',Oh 
t35 : db '35',Oh 
t36 : db '36',Oh 
t37 : db '37',Oh 
t38 : db '38' ,Oh 
t39 : db '39',Oh 
t40 : db '4O',Oh 
t41 : db '41',Oh 
t42 : db '42',Oh 
143 : db '43',Oh 
t44 : db '44',Oh 
t45 : db '45',Oh 
t46 : db '46',Oh 
t47 : db '47',Oh 
t46 : db '48',Oh 
t49 : db '49',Oh 
t50 : db'SO',Oh 
lSi : db'S1',Oh 
t52 : db '52' ,Oh 
153 : db '53',Oh 
t54 : db '54',Oh 
t55 : db'SS'.Oh 
t56 : db '56',Oh 
t57 : db '57',Oh 
t58 : db '58',Oh 
159 : db '59',Oh 

end 
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______ General Description 
Ie OS12885, OS12887, and OS12C887 real-time 
ocks (RTCs) are designed to be direct replacements 
r the OS1285 and OS1287. The devices provide a 
ai-time clock/calendar, one time-of-day alarm, three 
askable intemJpts with a common interrupt output, a 
'ogrammab!e square wave, and 114 bytes of battery­
!cked static RAM (113 bytes in the OS12C887 and 
512C887A). The OS12887 integrates a quartz crystal 
ld lithium energy source into a 24-pin encapsulated 
IP package. The OS12C887 adds a century byte at 
idress 32h. For aU devices, the date at the end of the 
onth is automatically adjusted for months with fewer 
an 31 days, including correction for leap years. The 
~vices also operate in either 24-hour or 
!-hour format with an AM/PM indicator. A precision 
mperature-compensated circuit monitors the status of 
;c. If a primary power failure is detected, the device 
Itomatically switches to a backup supply. A lithium 
)in-<:ell battery can be connected to the VSAT input 
I) on the D512885 to maintain time and date operation 
,en primary power is absent. The device is accessed 
rough a multiplexed byte-wide interlace, which sup­
>rts both Intel and Motorola modes, 

________________ ~AppHcafions 
Embedded Systems 

Utility Meters 

Security Systems 

NeIwofk Hubs, Bridges, and Routers 

'fYp1ca1 Operating Circuit 

Riii 
os .DALL~ 

DS12885 

GtfJ .l 

Real-rime Clock 
______________________ Feat~ 

• Drop-In Replacement for IBIII AT Computer 
ClockICalendar 

• RTC Counts Seconds, Minutes. Hours. Day, Date, 
Month, and Yeer with Leap Yeer Compensation 
Through 2099 

• Binary or BCD TIme Repre s a nfation 

• 12-Hour or 24-Hour Clock with AM and PM in 
12-Hour Mode 

• Daylight Saving Time Option 

• Selectable Intel or Motoro(a Bus TIming 

• Interfaced with Software as 128 RAM Locations 

• 14 Bytes of Clock and Control Registers 

• 114 Bytes of General-Purpose, Battery-Backed 
RAM (113 Bytes in the D512C887 and 
D512C887A) 

• RAM Clear Function (0512885. D512887A, and 
DS12C887A) 

• Interrupt Output with Three Independently 
Maskable Interrupt Flags 

• Tlm.af-Day Alarm Once Per Second to Once 
Per Day 

• Periodic Rates from 122 ... s to SOOms 
• End-of-Clock Update Cycle Rag 

• Programmable Square-Wave Output 

• Automatic Power-Fall Detaet and SWItch Circuitry 

• Optional 28-Pln PLCC Surface Mount Package or 
32-Pln TQFP (0512885) 

• Optional Encapsulated DIP (EDfP) Package with 
Integrated Crystal and Battery (0512887, 
DS12887A, DS12C887, DS12C887A) 

• Optional Industrial Temperature Range Available 

• Underwriters Laboratory (UL) Recognlzed 

n ConfIgunll:lons and Ordering Infotmatfon appear at and of data sheet 

IRALh~..A4AXI..A4 ____________ Maximlntegi7lledProducts 1 

rJr pricing, delivery, and ordering Information, please contact MaxlmlDallas DIrect! at 
888-629-4642, or visit Maxim's website at www.maxlm-lc.com. . 



Real· Time Clock 

ABSOLUTE MAXIMUM RATINGS 
Voltage Range on Vcc Pin Relative to Ground .... AJ.3V to +6.0V Storage Temperature Range ............................. -55"C to + 125"C 
Operating T emperarure Range •............•..................•......•........... Soldering Temperature ....................................... 500 IPClJEDEC 

Commercial (noncondensing) ............................. O"C to + 70°C J-sTD-020 Spedficatlon (Note 1) 
Operating Temperature Range .................................................. . Soldering Temperature (leads, 10S) ................................ +260°C 

Industrial (noncondensing) ............................... -4Q°C to +B5°C 

$ImsSes beyond those Ioted IJ1Ide< "Absolute Maximum Ralfngs" may cause permanent damage to the device. These 81e _ raIirtgs only. an:! IuncOOnaI 
oper8lion of the _ at Ihe6e or any otfJer condHIons beyond tt>o88 indicated in the operattonaJ sections of the specil/cakln$ Is noI mpIIed. Exposure Ib 
ab6aAJte maximlm lating condHIons (or extended periods may affect deVice let/ability. 

DC ELECTRICAL CHARACTERISTICS 
(VCC" +4.5Vto +5.5V, TA = over the operating range, unless otherwise noted.) (Note 2) 

PARAIIETER SYIIBOL CONDITIONS IIIN TYP MAX UNITS 
Supply Voltage VCC (Note 3) 4.5 5.5 V 

VBAT Input Voltage VBAT (Note 3) 2.5 4.0 V 

Input Logic 1 VIH (Note 3) 2.2 VCC+ V 
0.3 

Input Logic 0 VIL (Note 3) -0.3 +0.8 V 

Vcc Power-Supply Cunent ICC1 (Note 4) 15 rnA 

Vee Standby Current Ices (Note 5) rnA 

Input leakage ilL -1.0 +1.0 IlA 
I/O leakage IOL (Note 6) -1.0 +1.0 IlA 
Input Current IMOr (Note 7) -1.0 +500 IlA 
Output at 2.4V 100 (Note 3) -1.0 rnA 

Output at OAV IOL (Note 3) 4.0 rnA 

Power-Fail Voltage VPf (Note 3) 4.0 4.25 4.5 V 

VRTTrip Point VRT1RIP 1.3 V 

2 
__________________________________ .~LL~~~lCl~ 



Real· Time Clock 
'C ELECTRICAL CHARACTERISTICS 
cc .. OV, VBAT-aov. TA '" c:Nerthe operating range unless otherwise noted) (Note 2) . 

PARAMETER SYIiBOL CONDITIONS IIIN TYP MAX UNITS 

BAT Current (ose On); 
lBAT (Note 8) 500 nA 

... m +25"C. VBACKUP - 3.0V 

BAT Current (OsciAator Off) IBATDR (Nola 8) 100 nA 

C ELECTRICAL CHARACTERISTICS 
CC = 4.SV 10 5.5V. TA '" Oller the operating range.) (Note 2) 

PARAMETER SYIiBOL CONDITIONS II'N TYP MAX UNTS 

ycleTsne tcYc 385 DC ns 

Jlse Width. OS Low or R/W High PWEl 150 ns 

Jise Widlh. OS High or R/W Low PWEH 125 ns 

put Rise and Fall lA,1F 30 ns 
WHoIdTlme tRWH 10 ns 

W Setup Tome Belore DSIE tAWS 50 ns 

nip-Select Setup Tme Before 
tcs 20 ns 

SorAiW 
lip-Select Hold Tme tcH 0 ns 

lad-Dala Hold Tme tOHA 10 80 ns 

rite-Dals Hold Tme tOl-lW 0 ns 
jdress Valid Tome to AS Fall lASt. 30 ns 

ldress Hold Tme to AS Fall IAHL 10 ns 

!lay nne DSIE to AS Rise IASD 20 ns 

lise Width AS High PWASH 60 ns 

llay TITle, AS to OS/E RIse lASED 40 ns 

Jlput Dala Delay Tome from OS 
tooR 20 120 ns 

R/W 
Ita Setup Time tosw 100 ns 

iSeI Pulse Widlh fRwL. 5 ~s 

:'l Release from OS ~ROS 2 ~ 

:'l Release from ~ ~RR 2 ~ 

ebLL~A4AXIA4 _______________ _ 3 



Real· Time Clock 
_________________ Motorola Bus ReadlWrite Timing 

PWASH 

AS / I',~ 
v.sv 

icYC 

os ~ PWEl V PWEH 

-X f4 -iIlws .. ~ ... 
>< \' 

- .. V/// 
"" "" "" "" "" ~ Ics-

_iOOII_ r----- !;y"" 

./ K XX 1', 
"- V 

lASt ~ ~.!M1l 

./ " :.--tDD'~ V 

_______________________ .nte. Bus Write Timing 

os 

PiiI .. PWEH 

cs 
tosw 

AOO-MJ7 
WRfIf 

4 ________________________________ .~LL~~~)(I~ 



Real· Time Clock 
___________________ Intel Bus Read Timing 

AS 
--+---t' 

~7 ---------J--------1>-------~ 
'-------'1 

___ IRQ Release Delay Timing 

_________________ Power-up/Power-Down Timing 

~~"~ IF- f\ '< 
II 

II lOR .. 
" 

INPUTS RECOGNIZED ,',' DON1 CARE RECOG 
)) 1'--

" 
HIGH-Z 

VALlO )) VAllO OUTPUTS 

.!?!!.!....A!..MAXI..M ______________ _ 5 
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Real-Time Clock 
POWER-UPIPOWER-DOWN CHARACTERISTICS 
(T A - -4O"C to +85"C) (Note 2) 

PARAMETER 
Recovery at Power-Up 

Vee Fall Time; VPF(MAX) to 
VPF(MIN) 

Vee Rise Time: VPF(MIN) to 
VPF(MAX) 

DATA RETENTION 
(TA - +25"C) -

PARAMETER 

Expected Data Retention 

CAPACITANCE 
(T A = +25"C) (Note 9) 

PARAMETER 

Capacitance on AU Input Pins 
Except XI and X2 

Capacitance on m. saW. and 
DQPins 

AC TEST CONDITIONS 

SYMBOL 

tRPU 

IF 

lR 

SYMBOL 

tOR 

SYMBOL 

CIN 

CIO 

PARAMETER 
Input Pulse Levels 

Oulput Load Including Scope and Jig 

CONDITIONS 

CONDITIONS 

CONDITIONS 

o to 3.0V 

SOpF + 1 TTL Gale 

MIN 1YP 

20 

300 

0 

JIIN 1YP 

10 

MIN 1YP 

TEST CONDITlONS 

Input and Output Tming Measurement Reference Levels lnpuVOutput: VIL maximum and VIH minimum 

Input-Pulse Rise and Fan Times 5ns 

MAX UNITS 

200 ms 

liS 

liS 

MAX UNITS 
years 

MAX UNITS 

5 pF 

7 pF 

WARNING: Negative undershoots below -G.3V while the part is in battery-back8d mode may cause loss of data. 

Hole 1: me modules can be successfully processed through conventional wave-soldering techniques as Irng as Iempet'alure 
exposure to the lithium energy source contained Within does not exceed +85"C. However. post-solder cleaning With water­
washing techniques Is acceptable, provided that u~rasonlc vibrations are not used to prevent crystal damage. 

Note 2: Umils at -4O"C are guaranteed by design and not production tested. 
Note 3; All voltages are referenced to ground. 
Note 4: All outputs are open. 
NoteS: SpecKied with CS: DS: RNI: RESET: Vcc; MOT. AS, ADO-AD7 : 0; VSACKUP open. 
Note 6: Applies to the ADO to AD7 pins, the IRQ pin, and the SOW pin when each is in a high-impedance state. 
Note 7: The MOT pin has an internal 2OkO pulldown. 
Note 8: Measured With a 32.768kHz crystal attached to XI and X2. 
Note 9: Guaranteed by design. Not production tested. 
Note 10: Measured With a SOpF capacttance load. 
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Real· Time Clock 

________ --------Typica' Operating Characteristics 
<Icc = +5.0V, TA = +25"C, unless otherwise noted.} 

Iunn.Vut 
... TEllPEllAlUIIE 

~ 250 I--+--t __ ~~ ,....--+--l 
j 

2.8 3.0 3.3 3.5 3.8 4.0 

VwM 

3276870 

32768.60 

g3276850 

~ 32768.-«l 

~ 32/61l.3J 

32768.20 

3276810 

V 

32768.00 
45 

IISCIl1ATlllfli ".W":' 
... Ycc 

c 

/ 
./ 

V 

4.8 5.0 55 
VccM 

Functiona' Diagram 

Xl 

J DIVIDE ~M ~rl DIVIDE DIVIDE 
osc I BY8 BY 64 BY&! 

X2 - • + HUt' ~ HH. 
V(;j; 1+1 16:1 MUX 

GNO 
POWER 

, 
SQUARE- sow , CONTROL ~ WAVE 

VIIAT .~ 
GENERATOR 

IRQ m 
D512885 ~ • GENERATOR 

C"S • 
R/N I I 

os .. REGISTERS A. B. C, 0 

~ BUS CLOCKlCAlfNDAR 
¢:===:; INTERfACE UPOATE LOGIC ClOCKitALENDAR AND 

MOT ALARM REGISTERS 

RIllIT -" BUffEAfO CLOCKI 
7 CAUENOAR AND ALARM 

REGISTfRS 

USER RAM RLGA 114 Bms 
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Real-Time Clock 
_______ ---------------Pin Description 

PIN 

SO, NAME FUNCTION 
POIP EDIP PLCC TQFP 

Motorola or Intel Bus Timing Selector. This pin selects one 0Il1Ml bus types. When 

1 1 2 29 MOT 
connected to Vee. Motorola bus timing is selected. When connected to GNO or 
left disconnected. Intel bus timing is selected. The pin haS an internal puildown 
resistor. 

2 3 30 Xl 
Connections for Standard 32.768kHz Quartz Crys1a1. The internal oscillator - circuitry is designed for operation with a crystal having a 6pF specified load 
capacitance (CLl. Pin X 1 is the input to the oscillator and can optiooaIIy be 

3 - 4 31 X2 connected to an external 32.768kHz oscillator. The output 01 !he intemal oscillator. 
pin X2. is floated if an external oscillator is connected to pin Xl. 

Multiplexed. Bidirectional AddresslData Bus. The addresses are pteoonted during 
the first portion of the bus cycle and latched into the device by !he falling edge 01 

1.2,3, 
I'S. Write data is latched by the falling edge of OS (Motorola liming) Of !he rising 

5-10. ADO- edge of A!W (Intel timing). In a read cycle, the device outputs data during the 
4-11 4-11 

12,14 
5,7,8, 

AD7 latter portion of OS (OS and A!W high for Motorola timing, OS low and A!W high for 
9, 11 

Intel timing). The read cycle is terminated and !he bus returns to a high-
impedance state as DS transitions low in the case of Motorola timing or as OS 
transttions high in the case of Intel timing. 

12, 16 12 15,20 12, 17 GND Ground 

Active-Low Chip-Select Input. The chip-select signal must be asserted low for a 
bus cycle in the device to be accessed. CS must be kepi in the active state during 
OS and AS for Motorola timing and during OS and A!W for Intel timing. Bus cycles 

13 13 16 13 CS that take place without asserting CS will latch addresses. but no access occurs. 
When Vee is below VPF volts, the device inhibits access by inIemaIly disalbling the 
CS input. This action protects the RTe data and the RAM data during power 
outages. 

Address Strobe Input. A pos~iveiloing address-strobe pulse se<ves to 
demultiplex the bus. The falling edge 01 AS causes the address 10 be latched 
within the device. The next rising edge that occurs on the AS bus clears !he 

14 14 17 14 I'S address regardless of whether CS is asserted. An address strobe musl 
immediately precede each write or read access. If a write or read is performed 
with CS deasserted, another address strobe must be performed prior 10 a read or 
wr~e access w~h CS asserted. 

Read/vVrite Input. The RNI pin has two modes of operation. When the MOT pin is 
connected to Vee for Motorola timing, A!W is at a level that indiCateS \\It1ether the 
current cycle is a read or write. A read cycle is indicated with a high level on A!W 

15 15 19 16 RiW while OS is high. A write cycle is indicated when RiW is low dlrtlg OS. When the 
MOT pin is connected to GND for Intel timing, the A!W signal is an active-low 
signal. In this mode, the RiW pin operates in a similar f~ as !he write-enable 
signal (WE) on generic RAMs. Data are latched on the rising edge of the signal. 

8 ________________ .~l;!_~..MAXI..M 



Real· Time Clock 
_________________ Pln Description (continued} 

PfN 

SO, NAME FUNCTION 
PDlP EDlP PLCC TQFP 

2.3. I, 11. 4.6.10. 
15.20. No Connection. This pin should remain unconnected. Pirl21 is AC[A fOO' the 

22 16,20. 13.18. 
23.25. 

N.C. 
OS12887NDSI2C887A. On the EOIP.lhese pins are missing by design. 

21,22 26 
27.32 

Data Strobe or Read Input. The OS pin has two modes of operation depending on 
the level of the MOT pin. When the MOT pin is oonnected 10 Vex;. MaoroIa bus 
lining is selected. In this mode, OS is a positive pulse dlling the latter porOOo of the 
bus cycle and is called data strobe. During read cycles, DS sigrffies the line that the 

17 17 21 18 OS device is to drive the bidirectional bus. In write cycles, the lraiing edge 01 OS causes 
the device to latch the written data When the MOT pin is connected D GNO. Intel 
bus lining is selected. OS identifies the tine period when Ihe dellice Itilles the bus 
w~h read data. In this mode, the DS pin operates i1 a siniar fashion as the output· 
enable (C5E) signal on a generic RAM. 

Active-Low Reset Input. The RESET pin has no effect on the clock. calendar, or 
RAM. On power-up. the RESET pin can be held low for a lime to allow the power 
supply to stabilize. The amount of time that RESET is held low is dependent on the 
application. However, if RESET is used on power-up, the tme RESUis low should 
exceed 200ms to ensure that the internal timer that controls !he device on power-
up has timed out. When RESET is low and Vee is above VPI', the foIowing occurs: 

A. Periodic interrupt-enable (PIE) bit is cleared to O. 
B. Alarm interrupt-enable (AlE) bit is cleared to O. 
C. Update-ended interrupt-enable (UIE) bit is cleared ID O. 

18 18 22 19 RESET D. Periodic-interrupt flag (PF) brt is cleared to O. 
E. Alarm-interrupt flag (AF) bit is cleared to O. 
F. Update-ended interrupt flag (UF) bit is cleared to o. 
G. Interrupt-request status flag (IRQF) bit is cleared to O. 
H. TRQ pin is in the high-impedance state. 
I. The device is not accessible until RESET is returned high. 
J. Square-wave output-enable (SOWE) bit is cleared ID O. 

In a typical application, RESET can be connected to Vee. This connection allows 
the device to go in and out of power fail without alfacting any of the control 
registers. 

9 



Real-Time Clock 
_________________________________ ,~nDescrlptlon(cwd~J 

PIN 

SO, NAME FUNCTION 
PDlP EDlP PLCC TQFP 

Active-Low Interrupt Request Output. The lRQ" pin is an active-low output of the 
device that can be used as an interrupt input to a processor. The m output 
remains low as long as the status bit causing the interrupt is present and the 
corresponding interrupt-enable bit is set. The prOCessor program 1lO1TT1a11y 

19 19 23 21 IRa reads the C register to clear the ro pin. The RESET pin also clears pending 
interrupts. When no interrupt conditions are presen~ the m lawI is in the high-
impedance state. Multiple interrupting devices can be connected to an ro 
bus. provided that they are all open drain. The m pin is an open-drain output 
and requires an external pullup resistor to Vee. 

Connection for a Primary Battery. (0512685 Only.) Battery voltage must be held 
between the minimum and maximum limrts for proper operaIioo. If a backup 

20 - 24 22 VSAl 
supply is not supplied. VBAr must be grounded. Connect the battery directly to 
the VBAl pin. Diodes in series between the VaAl pin and the battery may 
prevent proper operation. UL recognized to ensure against reverse charging 
when used with a lithium battery. 

Active-Low RAM Clear. The RcLR pin is used 19 clear (set to IDgic 1) all the 
general-purpose RAM. but does not affect the RAM associated with the ATC. To 

21 clear the RAM. RCLR must be forced to an input logic 0 during battery-backup 
21 (0012llB7N 25 24 RCER mode when Vee is not applied. The RCUf function is designed to be used 

OSIa::a87A) through a human interface (shorting to ground manuaHy or by a switch) and not 
to be driven wrth external buffers. This pin is internally PUlled up. Do not use an 
external pullup resistor on this pin. 

Square-Wave Output. The saw pin can output a signallrom one of 13 taps 
provided by the 15 internal divider stages of the ATC. The frequency of the 

23 23 27 26 SOW SOW pin can be changed by programming Register A. as shown in Table 1. 
The saw signal can be turned on and off USing the SQWE bit in Register B. The 
SQW signal is not available when Vee is less than VPF. 

DC Power Pin for Primary Power Supply. When Vee is applied within normal 
24 24 28 28 Vee limits. the device is fully accessible and data can be wriI1en and read. When 

Vee is below VPF reads and writes are inhibited. 
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_____ Defalled Description 
'he OS12885 family of RTCs provide 14 bytes of real­
ime clockJcalendar. alarm. and controVstatus registers 
md 114 bytes (113 bytes for OS12C887 and 
)S12C887A) of nonvolatile. battery-backed static RAM. 
~ time-of-day alarm. three maskable interrupts with a 
:ommon interrupt output. and a programmable square­
vave output are available. The devices also operate in 
lither 24-hour or 12-hour format with an AMJPM indica­
or. A precision temperature-compensated circuit moni­
ors the status of Vee· If a primary power-supply failure 
s detected. the devices automatically switch to a back­
Ip supply. The backup supply input supports a primary 
)attery. such as lithium coin cell. The devices are 
lccessed through a multiplexed address/data bus that 
;upports Intel and Motorola modes. 

_______ Oscill.tor Circuit 
'he OS12885 uses an external 32.768kHz crystal. The 
,scillator circuit does not require any external resistors 
If capacitons to operate, Table 1 specifies several crys­
al parameters for the external crystal. Figure 1 shows a 
Jnctional schematic of the oscillator circuil. An enable 
oit in the control register controls the oscillator. 
)scHlator startup times are highly dependent upon 
'rystal characteristics. PC board leakage, and layout. 
ligh ESR and excessive capacitive loads are the major 
.ontributons to long startup times. A circuit using a 
rystal with the recommended characteristics and 
mper layout usually starts within one second. 
,n external 32.768kHz oscillator can also drive the 
1512885. In this configuration, the X1 pin is connected 
) the external oscillator signal and the X2 pin is floated. 

Real· Time Clock 

Table 1. Crystal Specifications· 
PARAMETER SYMBOL MIN TYP MAX UNITS 

Nominal 
fO 32.768 kHz 

Frequency 

Series 
ESR 50 kG 

Resistance 

Load 
CL 6 pF 

CapaCitance 

• The crystal. traces. and crystal input pms should be iso/ated 
from RF generating signals. Refer to Application Note 58: 
Crystal Considera1ions for Dallas Real-Tme Clocks for 
additional specifications. 

Xl 

CRYSTAl 

Figure 1. OscillatOf Circuit Showing ln/emalBias Network 
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Real-Time Clock 
________ Cloclc Accuracy 
The accuracy of the clock is dependent upon the accu­
racy of tM crystal and the accuracy of the match 
between the capacitive load of the oscillator circuit and 
the capacitive load for which the crystal was trimmed. 
Additional error is added by crystal frequency drift 
caused by temperature shifts. Extemal Circuit noise cou­
pled into the oscillator circuit can result in the clock run­
ning fast. Figure 2 shows a typical PC board layout for 
isolation of the crystal and oscillator from noise. Refer to 
Application Nole 58: Crystal Considerations wilh Dallas 
Real-Time Clocks for more detailed Information. 

C1oc1l Accw8cy for DS12887, DS12887A, 
DS12CBB7, DS12C887A Only 

The encapsulated DIP modules are trimmed at the fac­
tory to an accuracy of ± 1 minute per month at +25°C. 

Power-OownlPower-Up 
________ COnsideratlons 
The real-time clock continues to operate. and the RAM. 
time. calendar. and alarm memory locations remain 
nonvolatile regardless of the Vee input level.VBAT must 
remain within the minimum and maximum limits when 
Vee is not applied. When Vee is applied and exceeds 
VPF (power-fail trip point). the device becomes accessi­
ble after lREc-it the OSCillator is running and the oscil­
lator countdown chain is not in reset (Register A). This 
time allows the system to stabJize after power is 
applied. If the OSCillator is not enabled. the oscillator­
enable bit is enabled on power-up. and the device 
becomes immediately accessible. 

Time, Calendar, and Alarm 
__________ ,1.ocations 
The time and calendar information is obtained by read­
ing the appropriate register bytes. The time. calendar. 
and alarm are set or initialized by writing the appropri­
ate register bytes. Invalid time or date entries result in 
undefined operation. The contents of the 10 time. cal­
endar, and alarm bytes can be either binary or binary­
coded decimal (BCD) format. 

The day-of-week register increments at midnight, incre­
menting from 1 through 7. The day-of-week register is 
used by the daylight saving function, so the value 1 is 
defined as Sunday. The date at the end of the month is 

LOCAL GROlJlll)l"I.M{ [TOP LAYERI 
..... _ .. _------------------------------------------. 

NOTE: AVOiD RflUTlNG S/G~AL UNES 
IN THE CfIOSSHATCIHl MEA , 

(UPPER lEFT Q1JIDR.IJjD Of ·------d-! T THE PACKAGE UIUSS IItilE IS: GI«J 
A GROUND PLAN£8ETWIIN 111£ "-________ >=_= __ =_ ='-__ --1 
SIGNAL UN[.\NO 111£ DeIICE PACI(.&j)f. 

Figure 2. Layout Example 

automatically adjusted for months with fewer than 31 
days. including correction for leap years. 
Before writing the internal time. calendar. and alarm reg­
isters, the SET bit in Register B should be written to logic 
1 to prevent updates from occurring while access is 
being attempted. In addition to writing the 10 time, calen­
dar, and alarm registers in a selected format (binary or 
BCD), the data mode bit (OM) of Register B must be set 
to the appropriate logic level. All 10 time, calendar, and 
alarm bytes must use the same data mode. The SET bit 
in Register B should be cleared after the data mode bit 
has been written to allow the 'RTC to update the time and 
calendar bytes. Once initialized, the RTC makes all 
updates in the selected mode. The data mode cannot be 
changed without reinitializing the 10 data bytes. Tables 
2A and 2B show the BCD and binary formats of the time, 
calendar, and alarm locations. 

The 24·12 bit cannot be changed without reinitializing the 
hour locations. When the 12-hots format is selected, the 
higher-order bit of the hours byte represents PM when it 
is logic 1, The time, calendar, and alarm bytes are always 
accessible because they are double-buffered. Once per 
second the seven bytes are advanced by ooe second 
and checked for an alarm condition. 

If a read of the time and calendar data occurs during 
an update, a problem exists where seconds, minutes, 
hours, etc., may not correlate. The probability of read­
ing incorrect time and calendar data is low. Several 
methods of avoiding any possible incorrect time and 
calendar reads are covered later in this text. 
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rhe three alarm bytes can be used in two ways. First, 
"hen the alarm time is written in the appropriate hours, 
ninules, and seconds alarm locations, the alarm inter­
'upt is initiated at the specified time each day, if the 
llarm-enable bit is high. In this mode, the "0· bits in the 
llarm registers and the corresponding time registers 
nust always be written to 0 (Table 2A and 2B}. Writing 
he 0 bits in the alarm and/or time registers to 1 can 
esult in undefined operation. 

rhe second use condition is to insert a ·don't care" 
,tate in one or more of the three alarm bytes. The don '1-
;are code is any hexadecimal value from CO to FF. The 
wo most significant bits of each byte set the don't-care 

Real· Time Clock 
condition when at logic 1. An alarm is generated each 
hour when the don't-care bits are set in the hours byte. 
Similarly, an alarm is generated every minute with 
don't-care codes in the hours and minute alarm bytes. 
The don't-care codes in all three alarm byles create an 
interrupt every second. 

All 128 bytes can be directly written or read, except for 
the following: 

1) Registers C and D are read-only. 

2) Bit 7 of register A is read-only. 

3) The MSB of the seconds byte is read-only. 

rable 2A. TIme, Calendar, and Alarm Data Modes-BCD Mode (OM = 0) 

ADDRESS BIT 7 BlT6 I BlT5 I BIT 4 BIT 3 1 BIT2 BIT 1 T BlTO FUNCTION RANGE 
OOH 0 10 Seconds Seconds Seoonds 00-59 

01H 0 10 Seconds Seconds Seoonds AIatm 00-59 

02H 0 10 Minutes Minutes Minutes 00-59 

03H 0 10 Minutes Minutes Minutes Alarm 00-59 

04H 
AMJPM 0 10 Hours 1-12 +AM/PM 

0 Hours Hours 
0 10 Hours CJO-.e3 

05H 
AMJPM 0 10 Hours 1-12 +AM/PM 

0 Hours Hours Alarm 
0 10 Hours 00-23 

06H 0 0 0 0 0 Day Day 01-07 

07H 0 0 10 Date Date Date 01-31 

08H 0 0 0 10 Months Month Month 01-12 

09H 10 Years Year Year 00-99 

OAH VIP OV2 OV1 ova RS3 RS2 RSI ROO Control -
OBH SET PIE AlE UIE SQWE OM 24112 DSE Control -
OCH IRQF PF AF UF 0 0 0 0 Control -
ODH VRT 0 0 0 0 0 0 0 Control -

OEH-31H X X X X X X X X RAM -
32H 10 Cenlury Century Cenlury' 00-99 

33H-7FH X X X X X X X X RAM -
. = ReadlWrite Bit 
'JS12C8B7, DS12C8B7A only. General-purpose RAM on 0512885, 0512887, and DS12887A. 

rotII: L!n/~ o~TWise specified, .the state of the registers is not defined when power is first applied. &cept for the seconds regis­
If, 0 bits In the lime and date registers can be written to 1, but may be modified when the clock updates. 0 bits shoutd always be 
'TilJen to 0 except for aJann mask bits. 
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Real· Time Clock 
Table 2B. Time, Calendar, and Alarm Data Modes-Binary Mode (OM = 1) 

ADDRESS BITT BIT 6 BITS BIT 4 I BIT3 I BIT2 Bill I BITO FUNCTION RANGE 

DOH 0 0 Seconds Seconds 00-3B 

01H 0 a Seconds Seconds Alarm 00-38 

02H 0 0 Minutes Minutes 00-38 

03H 0 a Minutes Minutes Alarm 0Q-3B 

AMJPM 0 Hours 01-OC +AMJPM 
04H 0 0 Hours 

00-17 
0 Hours 

AMJPM 0 0 Hours 01-OC +AMJPM 
OSH 0 Hours Alarm 00-17 

0 Hours 

06H 0 0 0 0 I 0 Day Day 01--07 

a7H 0 0 0 Date Date 01-IF 

08H 0 a a a I Month Month al-OC 
a9H 0 Year Year OO~ 

OAH UIP OV2 OVI OVO RS3 RS2 RS1 RSO Control -
OBH SET PIE AlE UIE SOWE DM 24/12 DSE Control -
OCH IReF PF AF UF a a 0 0 Control -
ODH VRT 0 0 0 0 a 0 0 Control -

OEH-31H X X X X X X X X RAM -
32H N/A N/A Century' -

33H-7FH X X X X X X X X RAM -

x = ReadlWrite Bit. 

'OSI2CB87, OS 12CB87A only. General-purpose RAM on 0$12885, 0$12887, and os 12887A 

Nate: Unless otherwise specified, the state at the registers is not defined when power is first applied. Except lor the seronds regis­
ter, 0 bits in the tine and dale registers can be written to 1, but may be modified when the clock updates. 0 bits should always be 
written to 0 except tor alarm mask bits. 
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_____________ COntroIReg&ten 
"he real-time clocks have four control registers that are 
lccessible at all times, even during the update cycle. 

",SB 

8IT7 BIT 6 efT 5 BIT 4 

UIP DV2 DV1 DVO 

lit 7: Update-In-Progress (UIP). This bit is a status 
ag that can be monitored. When the UIP bit is a 1, the 
pdate transfer occurs soon. When UIP is a 0, the 
pdate transfer does not occur for at least 2441ls. The 
me, calendar, and alarm information in RAM is fully 
vailable for access when the UIP bit is O. The UIP bit is 
3ad-only and is not affected by RESET. Writing the 
.ET bit in Register B to a 1 inhibits any update transfer 
np clears the UIP status bit. 

Iits 6, 5, and 4: OV2, OV1, OVO. These three bits are 
sed to tum the oscillator on or off and to reset the 
ountdown chain. A pattern of 010 is the only combina­
on of bits that tum the oscillator on and allow the RTC 
) keep time. A pattern of 11x enables the oscillator but 
o/ds the countdown chain in reset. The next update 
ccurs at 500ms after a Pattern of 010 is written to OVO, 
V1, and OV2. 

Real-'Time Clock 

BIT3 BIT 2 

RS3 RS2 

ControIIlegI.t., A 

LSB 

BITt I BfTO I 
RSl I RSO I 

Bits 3 to 0: Rate Selector (RS3, RS2, RS1, RSO). 
These four rate-selection bits select one of the 13 taps 
on the 15-stage divider or disable the divider output. 
The tap selected can be used to generate an output 
square wave (SaW pin) and/or a periodic interrupt. The 
user can do one of the following: 

1) Enable the interrupt with the PIE bit; 

2) Enable the saw output pin with the SQWE bit; 

3) Enable both at the same time and the same rate; 
or 

4) Enable neither. 

Table 3 lists the periodic interrupt rates and the square­
wave frequencies that can be chosen with the RS bits. 
These four readlwrite bits are not aftected by RESET. 
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Real· 'rime Clock 

USB 

BIT 7 BIT 6 BIT 5 BIT 4 

SET PIE AlE UIE 

Bit 7: SET. When the SET bit is D. the update transfer 
functions normally by advancing the counts once per 
second. When the SET bit is written to 1. any update 
transfer is inhibited. and the program can initialize the 
time and calendar bytes without an update occurring in 
the midst of initializing. Read CyCles can be executed in 
a similar manner. SET is a read/write bit and is not 
affected by RESET or intemal functions of the device. 

Bit 6: PerIodic Interrupt Enable (PIE). The PIE bit is a 
read/write bit that allows ~riodic interrupt flag (PF) bit 
in Register C to drive the IRQ pin low. When the PIE bit is 
set to 1. periodic interrupts are generated by driving the 
IRQ pin low at a rate specified by the RS3-RSO bits of 
Register A. A 0 in the PIE bit blocks the IRQ output from 
being driven by a periodic interrupt. but the PF bit is still 
set at the periodic rate. PIE is not modified by any internal 
device functions. but is cleared to 0 on RESET. 

Bit 5: Alarm Interrupt Enable (AlE). This bit is a 
read/write bil that. when set to 1~rmits the alarm flag 
(AF) bit in Register C to assert lAO. An alarm interrupt 
occurs for each second that the three time bytes equal 
the three alarm bytes. including a don't-care alarm 
code of binary 11XXXXXX. The AF bit does not initiate 
the iRQ signal when the AlE bit is set to D. The internal 
functions of the device do not affect the AlE bit. but is 
cleared to 0 on RESET. 

Bit 4: Update-Ended Interrupt Enable (UIE). This bit is 
a read/write bit that enables the update-end flag (UF) 
bit in Register C to assert IRQ. The RESET pin going 
low or the SET bit going high clears the UlE bit. 

The internal functions of the deVice do not affect the 
UIE bit. but is cleared to 0 on RESET. 

BIT 3 BIT 2 

SQWE OM 

Control""'.,.r 8 

LSB 

BIT 1 BIT 0 

24/12 OSE 

Bit 3: Squa,..Wave Enable (SOWE). When this bit is 
set to 1. a square-wave signal at the frequency set by 
the rate-selection bits RS3-RSO is driven out on the saw 
pin. When the saWE bit is set to D. the saw pin is held 
low. SQWE is a readlwrite bit and is cleared by RESET. 
SQWE is low if disabled. and is high impedance when 
Vee is below VPF. SQWE is cleared to 0 on RESET. 

Bit 2: Data Mode (OM). This bit indicates whether time 
and calendar information is in binary or BCD format. 
The DM bit is set by the program to the appropriate for­
mat and can be read as required. This bit is not modi­
fied by internal functions or RESET. A 1 in OM signifies 
binary data. while a 0 in OM specifies BCD data. 

Bit 1: 24112. The 24/12 control bit establishes the for­
mat of the hours byte. A 1 indicates the 24-hour mode 
and a 0 indicates the 12-hour mode. This bit is 
read/write and is not affected by internal functions or 
RESET. 

Bit 0: Daylight Saving Enable (DSE). This bit is a 
read/write bit that enables two daylight saving adjust­
ments when DSE is set to 1. On the first Sunday in 
April. the time increments from 1:59:59 AM to 3:00:00 
AM. On the last Sunday in October when the time first 
reaches 1:59:59 AM. it changes to 1:00:00 AM. When 
DSE is enabled. the internal logic test for the firsVlast 
Sunday condition at midnight. It the DSE bit is not set 
when the test occurs. the daylight saving function doas 
not operate correctly. These adjustments do not occur 
when the DSE bit is O. This bit is not affected by internal 
functions or RESET. 
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"SB 

BIT 7 BIT 6 BITS BIT 4 

IRQF PF AF UF 

lit 7: Interrupt Request Rag (lRQF). This bit is set to 
when any of the following are true: 

PF = PIE", 1 

AF=AIE = 1 
UF= UIE= 1 

Iny time the IRQF bit is 1, the IRQ pin is driven low. 
his bit can be cleared by reading Register C or with a 
IESET. 

lit 6: Periodic Interrupt Flag (PF). This bit is read­
nly and is sella 1 when an edge is detected on the 
elected tap of the divider chain. The RS3 through RSO 
its establish the periodic rate. PF is set to 1 indepen­
ent of the state of the PIE bit. When both PF and PIE 
re 1s, the IRQ signal is active and sets the IRQF bit. 
his bit can be cleared by reading Register C or with a 
ESET. 

Real· Time Clock 
Control ".""".,. c 2 

LSB v, ... 
BIT3 BIT 2 I BIT 1 BIT 0 I 

0 0 I 0 0 1 
Bit 5: Alann Interrupt Rag (AF). A 1 in the AF bit indi­
cates that the current time has matched the alarm time. 
If the AlE bit is also 1, the IRQ pin goes low and a 1 
appears in the IRQF bit. This bit can be cleared by 
reading RegisterC or with a RESET. 

Bit 5: Update-Ended Interrupt Flag (UF). This bit is 
set after each update cycle. When !he UIE bit is set to 
1, the 1 in UF causes the IRQF bit to be a 1, which 
asserts the IRQ pin. This bit can be cleared by reading 
Register C or with a RESET. 

l: 
I: 
j ... 
II 
CD 

Bits 3 to 0: Unused. These bits are unused in Register .;;! 
C. These bits always read 0 and cannot be written. g 

(I» ... 
l: 
CD 

Control ".""".,. D ~ 

ISB LSB ~ 
--~~~7~~---Brr~o~6--'---~B~~~5---r---B-~-4---'---B-I-~-3---r---B-~-2--~---Brr-o--1---r---Brr-o-O--~1 • 

It 7: Valid RAIl and nme (VRT). This bit indicates 
Ie condition of the battery connected to the VSAl pin. 
,is bit is not writeable and should always be 1 when 
,ad. If a 0 is ever present, an exhausted intemal lithi­
n energy source is indicated and both the contents of 

the RTC data and RAM data are questionable. This bit 
is unaffected by RESET. 

Bits 6 to 0: Unused. The remaining bits of Register 0 
are not usable. They cannot be wrineo and they always 
read O. 

~!?e,"I;.e!..MAXI..M ________________ _ 17 
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Real· Time Clock 
Century Register 

__ (DSf2CIJB7/DSf 2C887A Only} 
The century register at location 32h is a BCD register 
deSigned to automatically load the BCD value 20 as th.e 
year register changes from 99 to 00. The MSB of thiS 
register is not affected when the load of 20 occurs, and 
remains at the value written by the user. 

___ Nonvolatile RAM (NV RAM} 
The general-purpose NY RAM bytes are not dedicated 
to any special function within the device. They can be 
used by the processor program as battery-backed 
memory and are fully available during the update cycle. 

__________ Interrupts 
The RTC family includes three separate, fully automatic 
sources of interrupt for a processor. The alarm interrupt 
can be programmed to occur at rates from once per 
second to once per day. The periodic interrupt can be 
selected for rates from SOOms to 1221JS. The update­
ended interrupt can be used to indicate to the program 
that an update cycle is complete. Each of these inde­
pendent interrupt conditions is described in greater 
detail in other sections of this text. 
The processor program can select which interrupts, if 
any, are to be used. Three bits in Register B enable the 
interrupts. Writing a logic 1 to an interrupt-enable bit 
permits that interrupt to be initiated when the event 
occurs. A 0 in an interrupt-enable bit prohibits the IRQ 
pin from being asserted from that interrupt condition. If 
an interrumJ!ag is already set when an interrupt is 
enabled, IRQ is immediately set at an active level, 
although the interrupt initiating the event may have 
occurred earlier. As a result. there are cases where the 
program should clear such earlier initiated interrupts 
before first enabling new interrupts. 
When an interrupt event occurs, the relating flag bit is 
set to logic 1 in Register C. These flag bits are set inde­
pendent of the state of the corresponding enable bit in 
Register B. The flag bit can be used in a polling mode 
without enabling the corresponding enable bits. The 
interrupt flag bit is a status bit that software can interro­
gate as necessary. When a flag is set, an indication is 
given to software that an interrupt event has occurred 
since the flag bit was last read; however, care should 
be taken when using the flag bits as they are cleared 
each time Register C is read. Double latching is includ­
ed with Register C so that bits that are set remain sta­
ble throughout the read cycle. All bits that are set (high) 
are cleared when read, and new interrupts that are 
pending during the read cycle are held until after the 
~ycle is completed. One, two, or three bits can be set 

when reading Register C. Each used flag bit should be 
examined when Register C is read to ensure that no 
interrupts are lost. 
The second flag bit method is used with fully enabled 
interrupts. When an interrupt flag bit is set and the cor­
responding interrupt-enable bit is also set, the IRQ pin IS 
asserted low. TRQ is asserted as long as at least one of 
the three interrupt sources has its flag and enable bits 
set. The IRQF bit in Register C is a 1 wheIlever the IRQ 
pin is driven low. Determination that the ATC initiated an 
interrupt is accomplished by reading Register C. A logic 
1 in bit 7 (IRQF bit) indicates that one or more interrupts 
have been initiated by the device. The act of reading 
Register C clears all active flag bits and the IRQF bit. 

_____ Oscillafor Control Bits 
When the OS12887, OS12887A, DS12C887, and 
OS12C887A are shipped from the factory, the internal 
oscillator is turned off. This prevents the lithium energy 
cell Irom being used until the device is installed in a 
system. 

A pattern of 010 in bits 4 to 6 of Register A turns the 
oscillator on and enables the countdown chain. A pat­
tern of 11 x (0V2 '" 1, OV1 '" 1, DVO '" X) turns the oscil­
lator on, but holds the countdown chain of the oscillator 
in reset. All other combinations of bits 4 to 6 keep the 
oscillator off. 

__ Square-Wave Output Selection 
Thirteen of the 15 divider taps are made available to a 1-
01-16 multiplexer, as shown in the functional diagram. 
The square-wave and periodic-interrupt generators 
share the output of the multiplexer. The RSO-RS3 bits in 
Register A establish the output frequency of the multi­
plexer (see Table 1). Once the frequency is selected, the 
output of the saw pin can be turned on and off under 
program control with the square-wave enable bit, SOWE. 

___ Periodic Interrupt Selection 
The periodic interrupt causes the IRQ. pin to go to an 
active state from once every 500ms to once every 1221JS. 
This function is separate from the alarm interrupt, which 
can be output from once per second to once per day. 
The periodic interrupt rate is selected using the same 
Register A bits that select the square-wave frequency 
(Table 1). Changing the Register A bits affects the 
square-wave frequency and the periodic-interrupt out­
put. However, each function has a separate enable bit in 
Register B. The saWE bit controls the square-wave out­
put. Similarly, the PIE bit in Register B enables the peri­
odic interrupt. The periodic interrupt can be used with 
software counters to measure inputs, create output inter­
vals, or await the next needed software flI1ction. 
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rable 3. Periodic Interrupt Rate and 
3quar&oWave Output Frequency 

SELECTBITS tPI PERIODIC SQWOUTPUT REGISTER A INTERRUPT FREQUENCY 
RS3 RS2 RS1 RSO RATE 

0 0 0 0 None None 

0 0 0 1 3.90625ms 256Hz 

0 0 1 0 7.8125ms 128Hz 

0 0 1 1 122.07Cl\JS 8.192kHz 

0 1 0 0 244.1411JS 4.096kHz 

0 1 0 1 488.281~s 2.048kHz 

0 1 1 0 976.5625~s L024kHz 

0 1 1 1 1.953125ms 512Hz 

1 0 0 0 3.90625ms 256Hz 

1 0 0 1 7.8125ms 128Hz 

1 0 1 0 15.625ms 64Hz 

1 0 1 1 31.25ms 32Hz 

1 1 0 0 62.5ms 16Hz 

1 1 0 1 125ms 8Hz 

1 1 1 0 250ms 4Hz 

1 1 1 1 SOOms 2Hz 

________ Updat. Cyel. 
he device executes an update cycle once per second 
~gardless of the SET bit in Register B. When the SET 
it in Register B is set to 1, the user copy of the double­
uffered time, calendar, and alarm bytes is frozen and 
oes not update as the time increments. However, the 
TIe countdown chain continues to update the intemal 
opy of the buffer. This feature allows time to maintain 
ccuracy independent of reading or writing the time, 
alendar, and alarm buffers, and also guarantees that 
TIe and calendar information is consistent. The update 
fcle also compares each alarm byte with the corre-

Real-Time Clock 
sponding time byte and issues an alarm if ~ .match or if 
a don't-care code is present in all three positions. 

There are three methods that carl handle RTC access 
that avoid any possibility of accessing inconsistent time 
and calendar data. The first method uses the update­
ended interrupt. If enabled, an interrupt occu.rs aft~r 
every update cycle that indicates D'!er ~s IS ava~l­
able to read valid time and date InformatIOn. If thiS 
interrupt is used, the IRQF bit in Register C should be 
cleared before leaving the interrupt routine. 
A second method uses the update-in-progress bit (UIP) 
in Register A to determine if the update cycle is in 
progress. The UIP bit pulses once per second. After 
the UIP bit goes high, the update transfer occurs 2441JS 
later. If a low is read on the UIP bit. the user has at least 
244jJS before the time/calendar data is changed. 
Therefore the user should avoid interrupt service rou­
tines that' would cause the time needed to read valid 
time/calendar data to exceed 2441JS. 

The third method uses a periodic interrupt to determine if 
an update cycle is in progress. The UIP bit in Register A 
is set high between the setting of the PF bit in Register C 
(Figure 3). Periodic interrupts that occur at a rate greater 
than tBue allow valid time and date information to be 
reached at each occurrence of the periodic interrupt. 
The reads should be complete within one (tpV2 + tsUC) 
to ensure that data is not read during the update cycle. 

Handling, PC IJoanI Layout, 
__________ and Assembly 

The EDIP module can be successfully processed 
through conventional wave-soldering techniques so long 
as temperature exposure to the lithium energy source 
does not exceed +85°C. Post-solder cleaning with water­
washing techniques is acceptable, provided that ultra­
sonic vibration is not used. Such cleaning can damage 
the crystal. 

1-01 .. _------1 SECOND -------Io{ .. 1 

____ ~IlL----------__ ----~Il~--------
--I I+-tooc .b UlP 

UF _____ n n<--___ _ 
.. 1M tP,/2 ~ 

PI' ~r---rl """111 I ,--,-,111,-,-1 ___ ~I 1111 i-i ~I mllw...l_ 
11ooI .. 1-----tPl---iI>i ... j 

till'" .IJ£LAY TIME BffOflf UPDATE 
CYCLE. 2441" 

gure 3. u/P and P8Iiodic Interrupt Tlffling 
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____________ ----------------------------PfnConfiguroat.ns 

20 

TOP VIEW 

SO,PDIP 

_
DALLAS -oo O$I2885Q 

N01E: TIE DS12881A AND DS12C881A CANNOT BE STOR8J 00 SHIPPED IN CONOUCTM MATERiAl 
THATWILL GlVEACONlMJITY PATH BETWEEN TIE RAM ClEAR PIN AND GROUND. 

22 N1:. 

21 N1: . • ~20:m 
0$12881 

0S12881A 
0S12C887 

DS12C8IJTA 

EDIP 

( ) FOR TIiE DS12B87MlS12C1111A. 
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_ Pin ConfIgurations (contInued) 

TOPVlEW 

eP'ALLM 
DS12885T 

TQFP 

______ Thennallnformafion 

PACKAGE THETA.JA rClW) THEY A.JC C°ClW) 
POIP 75 30 

so 105 22 
PLCC 95 25 

Real. Time Clock 
_____ Onlerlng.nforrnatlon 

PART TEMP RANGE 
PIN- TOP 
PACKAGE MARK* 

0812885 O"C to + 7O·C 24POIP 0$12885 

DS12885N -4Q°C to +85°C 24PD1P DS12885N 

OS 12885Q O"C to + 70"C 28PlCC 05128850 

OSI28850+ O"C to + 70"C 28PLCC 0$128850 

OS 128850N -4O"C to +85"C 28PlCC 0$128850 

OS128850N+ -4O"C to +85"C 28PLCC 00128850 

OS 12885S O·Cto +70·C 
24 so 

0$128855 
(300 mils) 

OS 12885S+ O"C to +70"C 
24 SO 

DSl2885S 
(300 mils) 

OS 12885SN -4O"C to +85·C 
2450 

OS12885S (300 mils) 

OS 12885SN+ -40·C to +85°C 
2450 

00128855 
(300 mils) 

OS12885T O"C to + 70"C 32TOFP OSI2885T 

OS 12885TN -40·C to +85·C 32TOFP OSI2885T 

0812887 O"C to + 70"C 24EOIP 0$12887 

OS12887A O·C to + 7O"C 24EOIP OSI2887A 

OS12887A+ O·C to +70"C 24EOIP OSI2887A 

OS12C887 O"C to + 70"C 24 EOIP OS12C887 

OS12C887A O·C to +70·C 24EOIP OS12C887 

OS 12C887A+ O·C to+70·C 2<4 EOIP OS 12C887 

+ Denotes a lead-free!RoHS-compliant device. 
*A "+" anywhere on the top marl< indicales a lead-free device 
and an "N" indicates an industrial tlJf'l¥)era/UTe range device. • 

________ CIIip .rrIoiilration 
TRANSISTOR COUNT: 17.000 
PROCESS: CMOS 
SUBSTRATE CONNECTED TO GROUND 

.QtLkM..MAXI..M ---------------- 21 
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_______ --------------,Package ,ntOllliatlon 
For the latest package outline informa~on. go to www max\!JI:!e com/Dallaap.rldnfp. 

- ~ N _ 
e -- III - --- t-b A. NEW DRAWING 5/18 J.W. 

" 

n 
1 

a INC. ECN NO. 8680 

11 

U 
1 

~ ---1 
~¥( ) Ib A 

~ C+L 1.1 e LlR MIN MAX 

A IN. 0.094 0.105 
101M 2.39 2.67 

1.1 IN. 0.004 0.012 
101M 0.102 0.30 

A.2 1N• 0.089 0.095 

""" 2.26 2.41 

b IN. 0.013 0.020 
101M 0.33 0.51 

C IN. 0.009 0.013 16 PIN 18 PIN 20 PIN 24 PIN 28 PIN 

""" 0.229 0.33 MIN MAX MIN MAX MIN MAX MIN MAX MIN MAX 

o IN. 0.398 0.412 0.448 10.462 0.498 0.511 0.59810.612 0.698 0.712 
MM • 10.11 10.46 11.38 11.73 12.65 12.99 15.19 15.54 17.73 laos 
IN. .050 esc 

e 101M 1.27 esc 

E1 IN. 0.290 0.300 THE CHAMFER ON THE BODY IS OPTIONAL 
MM 7.37 7.62 IF' IT IS NOT PRESENT, A. TERMINAL 1 IDENTlflER 

H IN. 0.398 0.418 MUST BE POSmoNED so 'THAT 1/2 OR MORE OF 

""" 10.11 10.57 

l IN. 0.016 0.040 IT'S AREA. IS CONTAINED IN THE HATCHED ZONE. 

""" 0.40 1.02 
e O· 8' -- om 

~2.~~.hIAXVM .... -. J.WILKINS 5/94 -- B.W.MCARTY 5/94 --- C.M.SEllS 5/94 PACKAGE OUTUNE .300· sOle 16.18.20.24&:28 LD. _on 
C.M.SEllS 5/94 Aj-ID J"'~ 

., _on 
M.W.C. 5/94 56 G4009 001 B 

DO NOT SCALE DWG. IQU N/A j jHlT 1 <II' 1 
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_______ -------Package 'nfonnatlon (contlnuedJ 
'or the latest package ouUine information, go to WWW·Q)axlm-lc,c;omIDaltepacldnfo. 

~6 ~ 
-------,---:-,-;;;- It 

LTR _._~ ---t-~---+~ ~ 
A NEW DRAWING \12/011 ~ 

:i 

1 2 12 

c 

24 PIN 

~-

MIN ~-r'--fAA:C 
A - c-~200-
A1 0.015 -
A2 0.140 q~ 
b 0.014 0.022 

f--g ._- 0.008 0.01¥,. 
1.1~*-H·2~~ 

E 0.600 0.625 
~. 0.530 0.555 

e 0.090 0.110 
_L __ _ Q.115 0. 14.~_ 
~8 0.600 0.700 

MARf(ETING OUTLINE, 24 LE.4D 
__ . PLASTIC DUAL-iN-LINE P.''ICKAGE (0600

ff

) 

12 / 01 -- . • , ., "" I""" '" 1 PAAT IK!. . l!)' 
'"""", "" J~ 12/01 A 56--G5000-·003 I /1, 

00 NOT SCALE OWG. SCIU N/A ----- sm;T -i~'-
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______ --------Package Information {continued} 
For the latest package outline information, go to www.maxim-ic.com!Pall .. pri.n.n. 

24 
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': 

I i , i 1/,"-, . __ J 1 IU 
1 ~--

L-------A-.--J 

~J \ --. I l --
-llJL -bL --Jl.-K 

ALL 

A 
c 
D 

DIMENSfONS ARE IN INCKES. 
24 P1N 28 PIN 

MIN I1AX MrN::jK 
1.320 1.340 L52~H 1. 
0.330 0.370 0.330 O. 
0.100 0.130 0,100 O. -

t--iJ 
MIN flAX I 
0.68 0.72._ I 24 PfN 

B 0.720 0.740 I 24, PfN 

1--f-'!h.~A 
M1N M 

040 r+- -9~.lS:- . ...2: 
/-L ...2)2~_f--Q1 
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_l:Lf---,0.590 O .• 

~tO.008 I o. 
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______________ Package Information (continued} 
'or the latest package outline information, go to www.O!III!nt=h:.com/PBl/ssprilQfp. 

AL' D!WN~'lDNS AR'- IN MM - '- ,-
" '-r:-~8pTN--=r'-32 PIN 740 7 -40f")fN i2:.f-\ 24 PIN 

-r;- MIN t;;,x~-l-inN .1 I;AX -MTtLr~riAIT Hlli;=P!!<x j 
33.53 3404 38.61t--'j9.12 42.,;-ft 4E9L 5271 53.72 i 

L 8.38 9,40 8.38 9040 8.38 I Q.",11Lt_7.1-1.- _ 8.[3 __ j 
D 2.54 3.30 2.54 I 3.30 1.78 L 2.54 178 2.54 
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______________ Packa". Infonnation (continued} 
For the latest package outline information, go to """'.!II!Il!i!lt:ic.com/Da/'esPec:'d,lfn. 

---1 e-.- el 

/~----~ 

E2 ---

lTR MIN MAX 
A .165 .180 
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~. .~o ,=-- ---ll- Bl 

el .050 esc I 
CHI .042 'r .048 

A1 :-_ ..:2~ t--:220 

~ __ f--.Q20 -I--:-:-=-
[l .026 .033 .- 1-- B 
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02 .390!-~ \ 
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______________ Package Information (continued] 
:or the latest package outline information, go to WWW.IlllIIm-lc.comlDaUasPrilnfo . 
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