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BARCODE TIME RECORDING MACHINE

Kawin Yamali
Chalee Vorakulpipat
Asst. Prof. Pholphadung Phadungkul Advisor

Abstract

This Time Recording Machine uscs “3 of 9” code. This machinc functions by having hcad
reader running through bar code to transfer code to “Identification No.”and having this identification
displayed on LCD and registered in memory for further use.This machine is controlied by Single Chip

Microcontroller system 8032 family Architectural.
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2.2.6 M35EN
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Register Content
PC 00h
ACC 00h
B 00h
PSW 00h
SP 07h
DPTR 0Ch
PO-P3 FFh
IP XX000000
IE 0X000000
TMOD 00h
TCON ~ 00h
THO 00h
TLO 00h
TH1 00h
TL1 00h
SCON 00h
SBUF 00h
PCON 00h
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3.3 MIUTAINADDNNISVBUTAIND

MISUEAIND I 9BUARIND LU 16 BNYT 2 UTsNa TaemsAndofiuteudadsa ldmsan
ABuUUM TUT LU (memory map) Tngr U EBLEAIND (LCD Bus) ¥11a 20 &y yildmseu
uazsudeyafiuvendaina  milousumsidisudeyanimisanuineusn uenALLE:
aseasvaeuianauwionvosseudanala
gafvumrmsuanadoning

mslsunsesudoyaduouaniwa dae msimuaguautaaeg  umsldnuves
spucraanatie s ngdonuuuseuanva Iﬂﬂﬁgﬁuvuﬁaf:
Srdanilagn Yszneudae 3 dau

1. RS (Register Selection) ﬁmﬁﬁiumsﬁmuﬂiﬁagaﬁﬁﬁa%xdwia‘hl fluwiiagn
fda wie doya Tao'd1 RS - 0 sxilugamds uazdh ks = 1 sziudeyaridesnmssurnana

2. R/W (Read / Write) stmihiilums smuaheziflunmsemdeyannseuansma nie
Wendeyanall Tagdh R/W = 0 exdiumsiFouas lilteeuanwa waed /W = 1 sziluniseu
JoynainvoudaINg

3. Data Bit #30 Dndoya o daufidudoyofi@euaslyusouanmadesztumugm

a9 WusHaueaiunudsnysaeg

mmé’r"amm}u '

RS R/W Data Bit (binary)
1. Clear Display 0 0 00000001
2. Currsor at Home 0 0 0000001x
3. Entry Mode Set 0 0 000001IDS
4 Display On/Off 0 0 0000IDCRB
5. Function Set ‘ 0 0 00 1DLNF x x
6. Display Shift 0 0 000 I1S/CR/Lxx
7. Set CGRAM Add. 0 0 01 CGARAM Add.
8. Set DDRAM Add. 0 0 1 DDRAM Add.
9. Busy Add. Read 0 1 BF ---—ADD-----
10. GRAM,DDRAM WR 1 0 1 0 —~Write Data--
11. GRAM,DDRRAM RD 1 1 1 1 --Read Data--




wnansiiduenarsianubidusunislanuiiensfnwimiu lueygninilulsdsslesuaunisan

lunsdllag vedu Bnnsnudludnuadlionuasaesedadauaivedenarsynasaninisiiluly



D =1 imualduaana
C = 0 fimuald Wuaaunesises
c =1 fmualiuaaunesives
B = 0 fmuald lifinsnsenduiiduminne fiaes
B = 1 fmualdiimsnsenSuiidumiunesiaey
5. Mataouri g (Display Shift)
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 0 0 1 SIC RL x X
s/C = 0 fualfidewne e famdiame RL 10 1 dwmis
s/C =0 fmualdifeudenruamudiavite R/L 1 1 dum (rc“iaunnmsﬁﬂ)
R/L =0 fmualviifama lunedhe
R/L =1 A mualiiifiemie ldmevn
6. fnuavlani$hs (Function Sef)
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 0 1 DL N F X X
DL =0 fimualimsandefusenaasmaiiuguy 4 1in
DL = 1 imualdmsfnnefuseuaasma fuui 8 in
N = 1 MUUAUTINALVY 1/8 UTTHA
N =1 MAUUAVTINALVY 1/16 V55NHA
F=0 fimualiiludidnusuuy sx 7 ¢a
F=1fmualdifudisausuuy 5x 10 ya
7. NHUAUBAIR Y CGARAM (Set CGRAM Adress)
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO
0 0 0 —~===—mrmemmaem—--CGRAM Address

AMTUMTAMUAUDARTAVBI CGRAM
8. MnuAueAIA 30 DDARAM (Set DDRAM Address)
RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DBO

0 0 1 s DDRAM Address
dmsun1siIuALeAIRTaUYBY DDRAM
9. a50unanild Busy Flag) uaz s1uusma e

RS R/W DB7 DB6 DB5 DB4 DB3 DB2 DBl DB0

0 1 BF Address

038385
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o o 4 v é bl v
dmSumseum BF dauenanunwiouyesveudaka lunsSudeya BF = 0 mnedandeusy
9 2 v @ v 9 o 9
Y030 BF = 1 vyedahids hindeusudeya
a A 3 Y 1
msweulsunsuwemuguaisiiau wwlémsdalag

3
Qar

1. irdendeamssziveu lvsuaasma sei@oulifuennsea FAOOH

1¥aNapIMsze I (BF) ansaudaina sxidoulifiueamsea FAOIH

[

A
. SoyahdssmseidouldSveuanma szidoulifueansa FA02H
4

3/ Y

pyANADINITITENINvBNARINA w2iTeuliuoansa FAOSH

W

3.4 TININTNUIA193 3 (Real Time Clock)

Tudwiiilod Ds1202 Famsvhanuiiudase sy lulns Iswamwefuazushzdante
ud2 wEmnzdnaihaude 1y meluled Dps1202 UszasudrowiiRmnatewazmiteany
$1e16@ (Static RAM) v 24 x 8 T

Tunsdadenuled Dps1202 Funueynsu lavAaderunesniae,is,1.6 Taemyig

[
b QU [

Wudde-Sudoyn 915 v uazduunfimoynsu awdidy Tumssdesudyanafivdindes
hinedn "1" uazuriRknmoynsy 1 gndonsdetoya 1 In

MIAAAeaINITnd sUns seudoyavoRnuasidsanui Tnsvedeeiseneudas
¥ i3 (command byte) ¥un 8 Tnuazamdaedeyaving 8 in

Tuidduazuonnsa

1 RAM A, A, A, A, A, | RD/W

a t o ' o a A 1] a ) + °
RAM/CK @enfndsiumizenudmSeuiia ieilm 1" swdndeminnud
A A r ) * ar o
welldn "0" 9TAARDALUIRM
AcA, uBANIAYRINLIEAW ST OUTRM
3 ' A an ' A ’
RD/W wenfivzemnielsudoya della 1" siflumssu weild "o" ez
A aa o
Hlumsifouneansausss Taines

HOAIATAUDIT FaNADS

1. WM

SEC 100000 ORDW
MIN 100000 IRDW
HR 100001 ORDW

DATE 100001 IRDW
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MONTH 10001 0 0RD/W
DAY 100010 1RDW
YEAR 100011 1RC'W
CONTROL 1 0 0 0 1 1 1 RD/W

2. MUUAIUDT

RAMO 110000 0RDW

RAM23 111011 1RDW

3.5 nstadoyarmmedadomseynahilulnsiunamaes 8032

Tusunsudmivdedeyatisvinsasaeseuda Tt woseiidedoynfiaz lur Tusunsw
ﬁvz'ﬁﬁﬂNﬁ%’nmsﬁumai’%’wﬁumwa‘fﬂﬁammqnm Wededoyanduduinseaeusided
Wnsrereundeyaduadwudmsel Aedads

JNB TL$ ; soounszedoyngnduase

3.6 myudeyasinwesneynsuietufindunina W (text file)
o v ¥ ¢ 4 a ¢ A& o o
TdsunsudmilifiumssedudoyannnedaoynsuveaninensuRianesiivesinmsfu
& a . A’I’ ° °
g adouTasldnmuiviawdn (Visual Basic) Testuusnimsifennesaudainmsida
b 4
LY o L 4 =
venisn (Baud Rate) ninvuiudoyaeinlisunsuluadeiiudauiiuduwn qadhodmsitiou

4
Yoynmaniuduminglnd
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Change timer data to 7
3 of 9 code

Read Time from RTC
&
Display ID No. on LCD

Save ID no. & Time to
Memory

Link Saving data to PC

9 3
31/9 3.6 wwugiiznmuaasdussumsiauvsanisniuiinnaminau
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Initial Serial Port

3U% 3.7 unugidamugamssmuasuTudy



Wait for Interrupt »
Signal

i
G

Complement
Port 1.0

Increase DPTR

imer Overflow
Signal

= q P L@
319 3.8 uUHUNMUAEAIMSINUA VB VAT MIATIveY Tates 1Wa S



Call Time from RTC

Summing Time of 1st
Character

Calculate for
Average of Timer

Counter =10

Change data to
3 of 9 Code

Increase DPTR

Decrease Counter

Counter=0

ununaasnsuasaantiusva 3lue
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Compare Data to 3 of 9 &
Code *‘

Change 3 of 9 Code to
Character

Change 3 of 9 Code to
Numberr

Display on LCD

Save Data to Memory

i o
3% 3.10 uwunmugasmsuaaswe uaz n1sinudoya
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Sum First 9
Character

317 3.11 uwun AN sTAITB



Counter 1 =10
N=0

Counter2=8

Look up Time of N

Char

Compare Time With
Data in Buffer

e

gbig
i
A

Decrease Counter 2

Yes
\ 4

Increase N
Decrease Counter 1

Counter1=0

' s 312
be unusmneasmsulasdeyaiiunugiuae
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Receive Data from

Save to Text File

314 3.13 uwunmuaasnisaedeyald pC



dy PN N o [ N = =3 . 5 ' N ) N o N
wnansiiduenarsianubidniunislynuiiensfnwmntiu lueygsinilulsdsslesuaunisan

SO S QRPN S Iy & voY oo g ¥ Yda _ov a
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UNN 5
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v A L4 \d * 14 Qo \
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MANKIN N,
Tdsunsu
Tunsumavinuves 8032
; ¥ereer VARIABLE #*%*## MINL EQU OBH
LCDWRC EQU 08000H ;lcd write ; ¥¥wEs RESET *#%%»
control ORG O000CH
LCDWRD EQU 08002H led write LIMP MAIN
data ORG (0003H
LIMP S_INTO
BUT0 EQU 30H ORG (000BH
BUTI EQU 31H LIMP S_TMO
BUT2 EQU 32H ORG 0013H
BUT3 EQU 33H LIMP INT 1
BUT4 EQU 34H ORG (001BH
BUTS EQU 35H RETI
BUT6 EQU 36H ORG 0023H
BUT7 EQU 37H RETI
BUT8 EQU 38H
BUT9 EQU 39H ; ¥eaeEs MAIN PROGRAM *¥**+x
BUTI EQU 3AH ORG 0030H
BUTE EQU 3BH MAIN:
BUTC EQU 3EH MOV R7,#0
BUTU EQU 3FH power up delay
M:
IDU EQU 00H NOP
CL EQU 0OlH NOP
UPU EQU 02H DINZ R7M
HOURH EQU 08H SETB ITO
HOURL EQU 0SH trigged int0 by

MINH EQU 0AH falling edge
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SETB IT1 ;
trigged int0 by

falling edge
MOV TMOD,#01H
;set timer0 model
MOV A#00111000B
;led function set
LCALL LCDWI
MOV A#00001100B
;display on/off
LCALL LCDWI
MOV A#00000110B

sentry modc set

LCALL LCDWI

MOV ' A#00010100B
;display shift

LCALL LCDWI

MOV SP,#40H

CLR P16 RST=0

SETB PL.5 ;
SCLK=1
LCALL DELAY4
MOV ) DPTR,#0100H
;injtial add. for

saving data
MOV A#02H
;add. begin at 0200

h
MOVX @DPTR,A
INC DPTR
MOV A H#00H

MOVX @DPTR,A

LCALL
LOOP:

JB

JB

JB

SIMP
CL_SUBI:

LIMP
UP_SUBI:

LIMP

~INITP
IDU,ID_SUB
CL,CL_SUBI
UPU,UP_SUBI
LOOP

CL_SUB

UP_SUB

; ¥#**** GET ID. SUBROUTINE *#*****

ID_SUB:
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL
MOV
LCALL

ID_LOOP:
LCALL
MOV
LCALL
MOV
MOVX

A#OIH
LCDWI
A#82H
LCDWI
AH#T
LCDWD
AH#HD

LCDWD
AR
LCDWD
A#35H
LCDWI

WAIT KEY ;1
A,RO

LCDWD

DPTR #00D4H
@DPTR,A



LCALL

MOV
LCALL
MOV
MOVX

LCALL
3
MOV
LCALL
MOV
MOVX

LCALL

MCV
LCALL
MOV
MOVX

LCALL
39
MOV
LCALL

38

WAIT KEY

A,RO

LCDWD
DPTR,#00D5H
@DPTR,A

WAIT_KEY

A,RO
LCDWD
DPTR,#00D6H
@DPTR.A

WAIT_KEY

ARO

LCDWD

DPTR,#00D7H
@DPTR,A

WAIT KEY

ARO
LCDWD

MOV DPTR,#00D8H

MOVX

LCALL
6
MOV
LCALL

@DPTR.A

WAIT_KEY

ARO
LCDWD

MOV DPTR,#00D9H
MOVX @DPTR,A
LCALL WAIT KEY
;7
MOV ARO
LCALL LCDWD
MOV DPTR#00DAH
MOVX @DPTR,A
LCALL WAIT_KEY
;8
MOV ARO
LCALL LCDWD
MOV DPTR,#00DBH
MOVX @DPTR,A
WAIT_ENTER:
MOV AHOCOH
LCALL LCDWI
LCALL TDISP
LCALL ALTER
LCALL SAVE
LCALL WAIT_KEY
CLR EXI
CINE ROM#BUTE ,
wait_enter
CLR IDU
LCALL INITP
JMP  LOOP
s #x4xxr SET CLOCK *###+*
CL_SUB:



MOV A0l
LCALL LCDWI
MOV A#80H
MOV DPTRATIME
LCALL LCDLDP
MOV AH#OC2H
LCALL LCDWI
LCALL WAIT KEY
MOV ARO
LCALL LCDWD
ANL  A#OFH

SWAP A

MOV HOURH,A
LCALL WAIT_KEY
MOV ARO
LCALL LCDWD
ANL  A#OFH

MOV HOURL,A
MOV A#
LCALL LCDWD
LCALL WAIT_KEY
MOV ARO
LCALL LCDWD
ANL  A#OFH

SWAP A

MOV MINH,A
LCALL WAIT_KEY
MOV ARO
LCALL LCDWD
ANL  A#OFH

MOV MINL,A

MOV A HOURH

MOV
MOV
ORL ARO
MOV
MOVX
MOV
MOV
MOV
ORL A,RO
MOV
MOVX
LCALL
WAIT_ENTERI:
LCALL
CLR EXI
CINE RO#
BUTE,WAIT_ENTERI

CLR CL
LCALL
JMP  LOOP

" RO,A

AHOURL

DPTR,#0110H
@DPTR,A
AMINH
RO,A
AMINL

DPTR,#0112H
@DPTR,A

SETTIME

WAIT_KEY

INITP

; Xk R Kk UP LINK TO PC 2k ok ok 2k k

UP_SUB:
MOV
LCALL
MOV
MOV
LCALL
MOV
MOV
LCALL
MOV
LCALL

A#OIH
LCDWI
A#30H
DPTR,#LINK1
LCDLDP

A #OCOH
DPTR#LINK2
LCDLDP
R2,#0

DELAY



PUSH SCON . POP SBUF’

PUSH TMOD POP TCON

PUSH THI POP THI

PUSH TCON POP  TMOD

PUSH SBUF POP SCON

MOV SCON,#40H MOV A#OCOH

;SCON.6 MOV DPTR #LINK3

MOV TMOD,#20H LCALL LCDLDP

;TMOD.5 MOV R2,40

MOV THI,#0FDH LCALL DELAY

SETB TRI : MOV DPTR,#0100H
TCON.6 MOV A H#02H

MOV DPTR #0200H MOVX @DPTR,A
UP_LOOP: INC DPTR

MOVX A,@DPTR MOV AH#OH

CINE A#0FFH,GO MOVX @DPTR,A

MOV A #OFFH CLR UPU

stopbit LCALL INITP

ACALL TRANS JMP  LOOP

SIMP UP_OUT ; #**xx% IN[TIAL ROUTINE *****x
GO: INITP:

ACALL TRANS CLR PLO

INC DPTR MOV THO,#0

SIMP UP_LOOP MOV TLO,H#0
TRANS: SETB EA

CLR TI :SCON.1 enable all

MOV SBUF,A SETB EXI

;SBUF enable intl

JINB TL$ : SETB EXO0
SCON.1 enable int0

RET

UP_OUT:
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SETB ETO ;enable
timer
overflow

MOV R74#0 RT=
COUNTER OF BAR NO.

MOV  A#0lH ;
CLEAR LCD

LCALL LCDWI

MOV  A#80H

MOV DPTR#READY ;
" DISPLAY 'READY'

LCALL LCDLDP

MOV R1#01H
FIRST LOOP

CLR

;SKIP

IDU
CLR CL
CLR UPU

RET

; Rkkknk INTO ROUTIN'E kol kkk
S_INTO:

CLR TRO ;STOP
TIMERO

CLR EX0 ;
DISABLE INTO

CLR EA :DISABLE
ALL INTERRUPT

MOV RO#IAH ;
DELAY

DINZ RO$

CPL P10 ;TO XOR

DINZ RI1,SECOND :
SKIP FIRST LOOP

MOV  TLO#0

MOV  THO,#0

MOV  DPTR #0000H

SETB EA

SETB

RETI

EXO0

SECOND:
MOV ATLO
DATA TO MEM BEGIN AT 0002H

;SAVE

MOVX @DPTR,A
;0002H = LOW BYTE 0003H = HIGH
BYTE,

INC DPTR

MOV  A,THO

MOVX

INC DPTR

MOV  TLO#0

@DPTR,A

MOV THO#0
SETB EA ;ENABLE
ALL INTERRUPT

SETB EXO0 ;
ENABLE INTO

INC R7
COUNTER OF BAR

SETB TRO

RETI

; sk INTI ROUTINE kkkkkok
INT_1:
PUSH DPL



PUSH DPH
PUSH ACC
MOV  DPTR#8000H
;OR (FCOOH) ADDRESS KEYBOARD
MOVX A,@DPTR
ANL A#HOFH .
ADD A#30H
MOV RO,A
MOV  R4#l
CINE ROABUTLINTI_I
SETB IDU
SIMP OINTI
INTI_LI:
CINE RO#BUTC,INTI 2
SETB CL
SIMP OINT1
INT1_2:
CINE RO#BUTU,OINTI
SETB UPU
OINT1:
POP ACC
POP DPH
POP DPL
RETI

; ¥¥**** TIME OVERFLOW ROUTINE

EEREEE
S_TMO:

CLR TRO ;STOP
TIMERO

CLR EXO ;
DISABLE INTQ
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CLR EA
ALL INTERRUPT

CLR C

MOV  A#20

SUBB AR7 ;R7=
COUNTER OF BAR NO.

JNC SELOOP

CLR C

MOV  A#100

SUBB A,R7

JZ CONT

LIJIMP ERR
CONT:

LCALL CALCULATE

LCALL COMPARE

MOV  A#0CTH ;
DISPLAY TIME

LCALL LCDWI

LCALL TDISP

JMP SEL
SELOOP:

MOV  A#01

LCALL LCDWI

LCALL INITP

RETI

; LR L LT WAIT KEY ROUTINE ki kkkk
WAIT _KEY:
SETB EXI1

;DISABLE
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MOV  R4,#00H R4 =
COUNTER
MOV  RO,#00H ;RO =
DATA
WAIT_KEY1:
CINE
LIMP
WAIT_KEY2:

CLR EXl1

R4,#00H,WAIT KEY2
WAIT KEY1

RET

; #*s*x% CALCULATE 9 DATA SUB
.
;IN =NONE
; OUT =R3 - R4 (MSB - LSB)
; USE = RO,R1,R3,R4,R5,R6,R7,A,C,DPTR
CALCULATE:
MOV RO#9 ;RO =
COUNTER
MOV  DPTR,#0002H ;
START ADDRESS
MOV A0
ACCUMALATOR

:CLEAR
MOV R7,A :CLEAR
REGISTER
MOV R6,A
MOV RS5,A
CLR C
ADDL:
MOVX A,@DPTR
ADDC AR7 :RSR6

R7 (MSB - LSB)

MOV R7,A

RESULT OF SUMMING
JNC NOCARRYL

INC R6

CLR C

NOCARRYL:

INC DPTR
INC DPTR

DINZ RO,ADDL

MOV RO#9

COUNTER

MOV DPTR,#0003H

START ADDRESS

ADDH:

CLR C

MOVX A,@DPTR

ADDC AR6
MOV Ré6,A

JNC NOCARRYH

INC RS
CLR C

NOCARRYH:

INC DPTR
INC DPTR

DINZ RO,ADDH

MOV

DIVISOR

MOV

COUNTER

DIV:

MOV  ARS

R1,#10

RO#17

:R1

;RO

2



CLR C ;MSB-----

LSB

SUBB ARl ;RS R6
R7

JC CARRY w3 R4
RESULT OF DIVIDE

MOV RSA ;MSB -
LSB

ICALL RESULT

LCALL SHIFT L

IMP  EXIT
CARRY:

LCALL RESULT

LCALL SHIFT L
EXIT:

DINZ RO,DIV

RET

; ¥**»*% SHIFT LEFT R7->R6->R5 SUB
T
: USE = R5,R6,R7,A,C
SHIFT L:

CLR C

MOV  AR7 :RLC R7-
>R6->RS

RLC A

MOV R7.A

MOV ARG

RLC A

MOV R6,A

MOV  ARS

RLC A

MOV R5A
RET

; ¥®***x SHIFT LEFT RESULT OF

DIVIDE SUB ******

(IN =C

; USE=R3,R4,A

RESULT:
CPL C
MOV  AR4
RLC A
MOV R4,A
MOV  AR3
RLC A
MOV R3,A
RET

j¥****x*x COMPARE SUBROUTINE

T

;IN R3,R4

;OUT MEM 00CBH - MEM 00D4H
;USE RO,R1,R3,R4,A,C,.DPTR
COMPARE:

MOV RL1#10 ;R1
COUNTER CHAR

MOV RS5#0CBH RS =
DPL POINTER

MOV  DPTR,#0002H
COMPLOOP:

MOV  RO#08H ;RO=
COUNTER
COMPH:



INC DPIR

MOVX A,@DPTR

CLR C

SUBB AR3
AVERAGE HIGH BYTE

JZ COMPL

DEC DPL ;RETURN
DPTR TO INPUT DATA

JMP OUT
COMPL:

DEC DPL :
COMPARE LOW BYTE

MOVX A,@DPTR

CLR C

SUBB A,R4
AVERAGE LOW BYTE

JZ EQUAL

;R4 =

JMP OUT
EQUAL:

CLR C
OUT:

MOV AR7

CPL C

RLC A

MOV R7A

INC DPTR

INC DPTR

DINZ RO0O,COMPH

MOV A7

PUSH DPL
PUSH DPH

MOV DPH#0

MOV DPL.RS
MOVX
POP
POP
INC RS

@DPTR,A
DPH
DPL
INC DPL
INC
INC
INC

DPL

DPL

DPL

MOV  A#01
LCALL LCDWI
DINZ R1,COMPLOOP
RET

; ****+3* CHECK DIRECTION OF
BARCODE **¥*#3
; IN = MEM 00CBH - 00D4H
; OUT = JUMP TO ANOTHER SUB
: REG =R2
SEL:
MOV DPTR#00CBH
MOVX A,@DPTR
MOV R2,A
BUFFER
MOV  A#4AH
' in FORWARD DIRECTION
XRL AR2
JZ FORWARD

4AH =

MOV  DPTR,#00D4H
MOVX A,@DPTR
MOV R2,A



MOV  A#29H ;29H =

'*' in BACKWARD DIRECTION ; ¥¥e*x® ERROR *##**

XRL AJR2 ; IN = FROM CHECK DIRECTION
JZ BACKWARD ; OUT =RETI
; REG=DPTR
SIMP ERR ERR:
MOV  Aj#01

. #%%ek% FORWARD ****%* LCALL LCDWI

; IN = FROM CHECK DIRECTION MOV DPTR,#ERRTABLE

; OUT =LTBCF LCALL LCDLDP
; REG = DPTR MOV  A#0COH
FORWARD: LCALL LCDLDP
LCALL LTBCF MOV  R2#0
LCALL DISP LCALL DELAY
LCALL ALTER LCALL INITP
LCALL SAVE RETI
MOV  R2,#0

LCALL DELAY

; ¥***** CHANGE BAR TO

JMP  SELOOP CHARACTER FORWARD ROUTINE
srnrans

; ##*x%% BACKWARD ****x» ; IN = MEM 00CCH - MEM 00D3H

; IN = FROM CHECK DIRECTION ; OUT = MEM 00D4H - MEM 00DBH

; OUT = LTBCR : ; REG = R1,R4,R5,R6,R7,A,DPTR

: REG = DPTR LTBCF:

BACKWARD: MOV  R5#8 ;R5=
LCALL LTBCR COUNTER CHAR.
LCALL DISP MOV DPTR#00CCH
LCALL ALTER MOV  R7#0D4H :R7
LCALL SAVE POINTER CHAR.
MOV R2#0 MOV  R4,#0DCH :R4
LCALL DELAY POINTER NO.
JMP SELOOP LTBCFLOOP:



MOVX A,@DPTR

MOV R6,A ;R6 =

BUFFER

MOV RIL#0 ;RI=

POINTER

PUSH DPL

PUSH DPH
B2CFLOOP:

MOV DPTR#BARF
LOOK UP BAR TABLE -

MOV ARI

MOVC A,@A+DPTR

XRL ARG

JZ CODEF

INC Rl

CINE RI,#10,B2CFLOOP

JMP ERR
CODEF:

MOV ARI

MOV DPTR#CHARACTER
;LOOK UP CHARACTER TABLE

MOVC A,@A+DPTR

MOV  DPH#0

MOV DPL,R7

MOVX @DPTR,A

INC R7

POP DPH

POP DPL

INC DPTR

DINZ R5,LTBCFLOOP

RET

47

; ¥**x4% CHANGE BAR TO
CHARACTER BACKWARD ROUTINE
EEERERS

; IN =MEM 00CCH - MEM 00D3H

; OUT = MEM 00D4H - MEM 00DBH

; REG =RI1,R4,R5,R6,R7,A,DPTR
LTBCR:

MOV R5#8 ;RS =
COUNTER CHAR.

MOV DPTR,#00CCH

MOV R7#0DBH
POINTER CHAR.

MOV R4#0E3H ;R4 =
POINTER NO.
LTBCRLOOP:

MOVX A,@DPTR

MOV R6,A
BUFFER

MOV RI1#0 ;R1=
POINTER

PUSH DPL

PUSH DPH
B2CRLOOP:

MOV DPTR#BARR ;
LOOK UP BAR TABLE

MOV ARI1

MOVC A,@A+DPTR

XRL ARé6

JZ CODER

INC RI

CINE R1,#45,B2CRLOOP

JMP - ERR



CODER:

MOV ARl
MOV DPTR#CHARACTER

;LOOK UP CHARACTER TABLE

MOVC A,@A+DPTR
MOV DPH,#0
MOV DPLR7
MOVX @DPTR,A
DEC R7

POP DPH

POP DPL

INC DPIR

DINZ RS,LTBCRLOOP
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INC R7

MOV ARl
ANL  AHOFH
ADD  A#30H
MOV  DPH,#0
MOV DPLR7
MOVX @DPTR,A
INC R7

MOV DPTR,/#0112H

MOVX A,@DPTR

RET MOV RILA
ANL A#0FOH
; ¥***++* PREPARE TIME TO UP TO PC SWAP A

- ADD A #30H

; IN = MEM 9000H , 9005H MOV DPH#0
; OUT = MEM 00E4H - MEM 00E7H MOV DPL,R7
; REG =R1,R2,R7,A,DPTR MOVX @DPTR,A
ALTER: INC R7
MOV R7#0E4H
MOV DPTR#0110H MOV ARl
;9000H ANL A#OFH
MOVX A,@DPTR ADD A#30H
MOV RLA MOV DPH#0
ANL A#OFOH MOV DPL,R7
SWAP A MOVX @DPTRA
ADD A#30H RET
MOV DPH#0
MOV DPL,R7 ; ¥eeexx DISPLAY ID NO, ##%%*

MOVX @DPTR,A ; IN = MEM 00D4H - MEM 00DBH



; OUT=LCD
; REG =R2,R5,A,DPTR
DISP:
MOV  A#80H
MOV DPTRH#ID ;

MOV R1#8 ;R1=
COUNTER

MOV DPTR#0100H
;0100H POINTER HIGH BYTE SAVE
DATA

DISPLAY 'ID' MOVX A,@DPTR

LCALL LCDLDP MOV R2A R2=
BUFFER OF POINTER

MOV  A#85H ;SET INC DPTR

ADDRESS OF LCD MOVX A,@DPTR‘ :00
LCALL LCDWI FEH POINTER LOW BYTE SAVE DATA
MOV  DPTR,#00D4H ; MOV DPL,A

SET DATA MOV AR2
MOV R5#8H RS = MOV DPHA

COUNTER SAVELOOP:

DISPLOOP: PUSH DPL
MOVX A,@DPTR PUSH DPH
LCALL LCDWD ' MOV DPH#0
INC DPTR MOV DPL,R7

DINZ RS5,DISPI OOP MOVX A,@DPTR

MOV R2,#0 INC R7
LCALL DELAY POP DPH
RET POP DPL

MOVX @DPTR,A

; ¥*#*%*+% SAVE DATA TO MEMORY INC DPIR

P— ' DINZ RI1,SAVELOOP

JIN = TLOOP: ;SAVE TIME
: OUT = . MOV RL#4

; REG =R1,R2,R7,A,DPTR MOV  R7#0E4H

SAVE: TLOOPL:

MOV R7#0D4H
MEMORY POINTER OF NUMBER PUSH DPH

;R7 = PUSH DPL



MOV DPH#0
MOV DPL,R7
MOVX A,@DPTR
INC R7

POP DPH

POP DPL
MOVX @DPTR,A
INC DPTR
DINZ RI,TLOOPI

MOV  A#0FFH

BIT FLAG

MOVX
MOV R2,DPL

@DPTR,A

MOV A,DPH

MOV DPTR,#0100H

MOVX @DPTR,A
INC DPL
MOV AR2
MOVX

RET

@DPTR,A

;STOP

: #s#+++ DISPLAY REGISTER ON LCD

SLHB******

;IN =A

; OUT =NONE

; REG =

DISPR:

CHANGE DATA TO IST 4 BIT

R2,R7

PUSH 07
MOV R7,A
ANL A #0FOH
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CHANGE DATA TO 2ND 4 BIT

-++++++ | OOK UP TABLE HIGH BIT SUB

kkkkkk

LCALL LTABLEH
LCALL LTB
LCALL LCDWD

MOV AR7
ANL A#OFH

LCALL LTABLEL
LCALL LTB
LCALL LCDWD
POP 07

RET

;IN =A

;OUT=A

; REG=AR0,R1

LTABLEH:

PUSH DPL

PUSH DPH
PUSH 00
PUSH 01

MOV ROA

RO=BUFFER

MOV RIL#0

RI1=COUNTER

.
A ]

MOV DPTR#TABLEH
LOOK UP IST 4 BIT TABLE

TBLHL:

MOV ARl

MOVC A,@A+DPTR

.
’
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XRL ARO JZ OUTL

JZ OUTH INC RI
INC RI JMP TBLLL
JMP TBLHL OUTL:

OUTH: MOV ARl
MOV ARl POP 01
POP 01 POP 00
POP 00 POP DPH
POP DPH POP DPL
POP DPL RET
RET

; *¥*3x LOOK UP TABLE SUB **#***

; ##***% | OOK UP TABLE LOW BIT JIN =A
SUB ****ex ;OUT=A
;IN =A ; REG = A,DPTR
;OUT=A ‘ LTB:
; REG = A,ROR1 PUSH DPL
LTABLEL: PUSH DPH
PUSH DPL MOV DPTR#TABLE ;
PUSH DPH LOOK UP NUMBER TABLE
PUSH 00 MOVC A,@A+DPTR
PUSH 01 POP DPH
MOV RO,A ;PO= . POP DPL
BUFFER RET
MOV  R1,#0 ;R1=
COUNTER esxnsarreresSETTIME
MOV DPTRA#TABLEL : - SQURB. #*#*+4 s st tanstassnss
LOOK UP 2ND 4 BIT TABLE SETTIME:
TBLLL: MOV R6#8EH  ;WRITE
MOV ARl PROTECTION
MOVC A,@A+DPTR MOV R7#00H

XRL ARO LCALL BYTEWR



MOV R6,#80H ;WRITE
SECOND AND CLR CHFLAG

MOV R7H00H  ;SEC=0

LCALL BYTEWR

MOV R6#82H  ;WRITE
MINUTE

MOV DPTR,#0112H
MOVX A,@DPTR
MOV R7A :MIN=0
LCALL BYTEWR
MOV R6#84H  ;WRITE
HOUR

MOV DPTR#0110H

MOVX A,@DPTR

MOV R7A ;HOUR=0

LCALL BYTEWR

MOV R6#8EH
PROTECTION "ACTIVE"

;WRITE

MOV R7,#80H
LCALL BYTEWR
RET

;+ssxexxx5x RYTEWR SUB.
T T T T T PR TR
;WRITE SINGLE BYTE TO STC
;IN=R6 COMMAND

; =R7DATA

;REG = AB,R6,R7

52

BYTEWR:

CLR P14 ;COMMAND
BYTE "WRITE"

LCALL DELAY4

SETB P1.6 ;RST=1
LCALL DELAY4
MOV B#8 ;SEND
COMMAND

CLR C
BYTEWRI:

MOV AR6

RRC A

MOV Ré6,A

MOV P14,C

LCALL SCLKRW

DINZ B,BYTEWRI

MOV B#8 ;SEND DATA
BYTE

CLR C
BYTEWR2:

MOV AR7

RRC A

MOV R7,A

MOV P14,C

LCALL SCLKRW

DINZ B,BYTEWR2

CLR Pl.6 ;RST=0
LCALL DELAY4
RET

B 1111 *
’* L L L] BY’]"'ERD SUB.**********t



:READ SINGLE BYTE FROM STC
.IN =R6 COMMAND
:OUT =R7 DATA
:REG = A,B,R6,R7
BYTERD: SETB Pl.4
LCALL DELAY4
SETB PL6
LCALL DELAY4
MOV B#8
BYTERDL:
MOV ARG
RRC A
MOV R6,A
MOV  P14,C
LCALL SCLKCOM
DINZ B,BYTERD!

MOV B#8

MOV R7#0
BYTERD2LCALL SCLKRW
MOV AR7
MOV CPl4
RRC A
MOV R7,A
DINZ B,BYTERD2
CLR RL6
LCALL DELAY4
RET
exsseprens GOLKCOM SUB, *+++wens
;SERIAL CLOCK FOR WRITE
COMMAND
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;A FALLING EDGE
;FOLLOWED BY A RISING EDGE
SCLKCOM:

CLR P15

LCALL DELAY4

SETB PL.5

LCALL DELAY4

RET

#eepreess GOLKRW SUB, ¥¥#+##4rs
;SERTAL CLOCK FOR READ/WRITE
DATA
;A RISING EDGE
.FOLLOWED BY A FALLING EDGE
SCLKRW:

SETB PLS§

LCALL DELAY4

CLR P15

LCALL DELAY4

RET

ek RRxRrsks DE] AY S[UB, #*#*#r¥%¥s
;PULSE DELAY
;REG=R1
DELAY4:
MQV. R1#5
DINZ RL$

BPT

;*******.****** 'I'D]SP SUB 3 e e ok e e ok ok 2k
;TIME DISPLAY
TDISP:



MOV  R6#85H
HOUR

LCALL BYTERD

MOV  R6,#85H

LCALL BYTERD

MOV  AR7

MOV DPTR#0110H
OUT HOUR

MOVX @DPTR,A

LCALL DISPR
P

MOV ' A#3AH
DISPLAY "' _

LCALL LCDWD

MOV  R6,#83H
MINUTE

LCALL BYTERD

MOV  AR7

MOV DPTR#0112H
OUT MINUTE

MOVX @DPTR,A

LCALL DISPR
SrERRAe RS

MOV  A#3AH

LCALL LCDWD

MOV  R6#8111
SECOND

LCALL BYTERD

;READ

;READ

;READ
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MOV AR7
LCALL DISPR

KRR ERRRKK KK
*

RET

c#skssss | CDW] SUB ****s*ssssns
;LCD WRITE INSTRUCTION (RS=0)

PUSH DPH
PUSH DPL

MOV DPTR#LCDWRC
MOVX @DPTR,A
LCALL DELAYP
LCALL DELAYP

POP DPL

POP DPH

RET

sesdkrsen | CDWD SUB *+##%sss
;LCD WRITE DATA (RS=1)

;REG =A
LCDWD:

PUSH DPH

PUSH DPL

MOV DPTR#LCDWRD
MOVX @DPTR,A
LCALL DELAYP
LCALL DELAYP

POP DPL



POP DPH
RET

; ¥¥¥%%% DELAY SUBROUTINE ******

DELAYP:

PUSH PSW

SETB RSI1

SETB RSO

MOV R3#2 ;>=2
DELAY1P:

MOV R4#00H

DINZ R4,$

DINZ R3,DELAY1P

CLR RS1

CLR RSO

POP PSW

RET

: wkkkkk LCDLDP SUB kkkkkk

; LOAD PMEM TO LCD-MODULE

; IN =DPTR
; OUT = NONE
; REG= A,R2,DPTR
LCDLDP:

LCALL LCDWI
LOAD ONE LINE

MOV R2#16

" CHAR.

LCDLDPSL:

CLR A

MOVC A,@A+DPTR
PMEM=MOVC

;16
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LCALL LCDWD B

WRITE DATA
INC DPTR

DINZ R2,LCDLDPSI

RET

; *kkkgk DELAY S(J'B wkkkEk

;IN =R2

; OUT =NONE

; REG=AR2,R3

DELAY:

PUSH 03

DELAYO:

MOV R3#80H

DELAY1:

MOV A#8

DELAY?2:

DEC A

JNZ DELAY?2

DINZ R3,DELAYI

DINZ R2,DELAY0

POP 03

RET
s ¥kxvks TAR]E #%+#x
LINKI: DB
LINK2: DB
LINK3: DB
ID: DB
TIME: DB
ERRTABLE: DB

DB

' DATA LINK
' TO PC '
' FINISHED
'ID. o
'SET CLOCK
" ERROR '
' TRY AGAIN

1

!



READY: DB '

$
1

TABLEH: DB 00

H,10H,20H,30H,40H,50H,60H,70H
DB 80

H,90H,0A0H,0B0H,0C0

H,0D0H,0EO0H,0FOH

TABLEL:

H,01H,02H,03H,04H,05H,06H,07H

DB 00

DB 08
H,09H,0AH,0BH,0CH,0DH,0EH,0FH

TABLE: DB
'0,1,2,3,4,56,'7

DB '8,9,A!
B'/C,D'E\F
BARF: DB 90

H,30H,0BOH, 18H,98H,38H, 12H,92H
DB 32
H,1AH,84H,24H,0A4H,0CH,8CH,2CH
DB 06
H,86H,26H,0EH,81H,21H,0A 1H,09H
DB 89
H,29H,03H,83H,23H,08H,0COH,60H
DB 0
EOH,48H,0C8H,68H,42H,0C2H,62H,4AH

DB  54H,51H45H,15H
BARR: DB 84
H,86H,06H,8CH,0CH,0EH,0A4H,24H

DB 26
H.2CH,90H,92H,12H,98H, |8H, | AH

DB 0
BOH,30H,32H,38H,0COH,0C2H,42H,0C8H

READY
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DB 48
H,4AH,0E0H,60H,62H,68H,81 H,83H
DB 03
H,89H,09H,0BH,0A 1H,21H,23H,29H

DB 15H,45H,51H,54H
CHARACTER: DB
0213045678

DB '90A"
B',C'/D'\E,F

DB
G TTK L MNY

DB
'0"'P'QR',S', T, UV

DB "W XY\, Z
o

DB '$./+ %
ASCII: DB
01,23 4)S 6T

DB '8,9,0
. x#sxx+% END OF TABLE ****+*

END
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Taunsumsdadoynlufimeniinmesael¥nmm Visual Basic
Private Sub Form_Load()
' Use COM2,
Comm!.CommPort = 2
' 9600 baud, no parity, 8 data, and 1 stop bit.
Comm1.Settings = "9600,N,8,1"
' Tell the control to read enlire buller when Input is used.
Comm1.Inputlen =1
Comm!.PortOpen = True
b=
Open "TESTFILE.txt" For Output As #1 ' Open file for output.
k=0
j=1
Do
Dummy = DoEvents()
INSTRINGS = Comm].Input
Ifj Mod 12 < 0 Then

If(INSTRINGS = "3" Or k = 1) And (INSTRING$ ="0 " Or "1" Or "3" Or "4" Or "5" Or "6" Or "7" Or

"8" Or "9") And (INSTRING$ <> "") And (INSTRINGS <> chr(255)) Then
k=h+ INSTRINGS
k=1
j=it1
End If
Elselfj Mod 12 =0 Then

If INSTRINGS = "3" Or k = 1) And (INSTRINGS$ ="0 " Or "1" Or "3" Or "4" Or "5" Or "6" Or "7" Or

"8" Or "9") And (INSTRINGS <> "") And (INSTRINGS <> chr(255)
h=h+ INSTRINGS + Chr§(13) + Chr§(10)
k=1
j=j+1

End If
End If
Loop Until INSTRINGS = chr(255)
Print#1, h
Comm1.PortOpen = False
Close #1
End Sub
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8031AH/8051AH
8032AH/8052AH
MCS® 51 .
NMOS SINGLE-CHIP 8-BIT MICROCONTROLLERS

Automolive
m High Performance HMOS Process m Bit-Addressable RAM
m Internal Timers/Event Counters ® Programmable Full Duplex Serlal
m 2-Level Interrupt Priority Structure Channel
m 32 1/0 Lines (Four 8-Bit Ports) E 111 Instructions (64 Single-Cycle)
m 64K Program Memory Space w 64K Data Memory Space
m Security Feature Protects EPROM Parts W Avallable In PLCC and DIP Packages

Against Software Piracy
m Boolean Processor

The MCS® 51 microcontrolter products are optimized for control applications. Byte-processing and numerical
operations on small data structures are facilitated by a variety of fast addressing modes for accessing the
internal RAM. The instruction set provides a convenient menu of 8-bit arithmetic instructions, including multiply
and divide instructions. Extensive on-chip support is provided for one-bit variables as a separate data type,
allowing direct bit manipulation and testing in control and logic systems that require Boolean processing.

Internal Memory Timers/
Device Interrupts
Program Data Event Counters
8052AH 8K x 8 ROM 256 x 8 RAM 3 x 16-Bit 6
8051AH 4K x 8 ROM 128 x 8 RAM 2 x 16-Bit 5
B8032AH none 256 x 8 RAM 3 x 16-Bit 6
B8031AH none 128 x 8 RAM 2 x 16-Bit 5
NOTICE: '

This datasheet contains information on products in full production. Specifications within this datashest

are subject to change without notice. Verify with your local Intel sales office that you have the latest
datasheet before finalizing a design.

*Other brands and names are the property of their raspective ownars.

Information In this documont T8 provided In connection with Intet prod: . Intel no llabllng h » inciuding Infringement of any patent or
copyright, for sale and use of Ints! products oxcept as provided In Intol’s Terms and Conditions of Sals for such procucts. Intol retalns the right to make
changas to these specifications at any time, without notice. Microcomputer Products may have minor variations to this specification known as errats.
COPYRIGHT ® INTEL CORPORATION, 1995 February 1995 Order Number: 270499-0C6




AUTOMOTIVE MICROCONTROLLER MCS® 51

PRODUCT OPTIONS

Intel’s extended and automotive temperature range
products are designed to mest the needs of those
applications whose operating requirements exceed
commaercial standards,

With the commercial standard temperature rangs,
operational characteristics.are guaranteed over the
temperature range of 0°C to +70°C ambient. With
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the extended temperature range option, operational
characteristics are guaranteed over the temperature
range of —40°C to +85°C ambient. For the automo-
tive temperature range option, operational charac-
teristics are guaranteed over the temperature range
of —40°C to +110°C ambient.

The automotive, extended, and commercial temper-
ature versions of the MGS 51 microcontrolier prod-
uct families are avallable with or without burmn-n op-
tions.

in)
o
1)
2
Jon

1 -an

*Example:

program mémory.

PROGRAM MEMORY OPTION:

TEMPERATURE OPTION:

0 = ROM/ROMLESS
PACKAGE TYPE:

P, B0A51AH Indicates an automotive temperature range version of the B051AH in a PDIP package with 4 Kbyte ROM

3 = ROMLESS
5 = ROM

SEE TABLE 1

P = PLASTIC DIP, 40-PIN
' 270489-1

Figure 1. MCS® 51 Microcontroller Product Family Nomenclature

Table 1. Temperature Options

Temperature | Temperature Tfr::?r:l:?re Burn-in
Classification | Designatlon *C Amblent Option
Extended T —~40to +85 | Standard
L —40to +85 | Extended
Automotive A —401to +110 | Standard
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|
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________ J
"‘L"’{DF'“‘H H I
12231 Pio-FLY
270489-2
*Resident in 8052/8032 only.
Figure 2. MCS® 51 Microcontrofier Block Diagram
PIN DESCRIPTIONS Port 0 pins that have 1s written to them float, and in
that state can be used as high-impedance inputs.
Vcc Port 0 is also the multiplexed low-order address and
Supply voltage. ... data bus during accesses to external Program and

Data Memory. in this application it uses strong inter-
nal pullups when emitting 1s and can source and
Vss sink 8 LS TTL inputs.
Gircult ground. Port 0 also outputs the code bytes during program
verification of the ROM. External pullups are re-
Port 0 quired.

Port 0 is an 8-bit open drain bidirectional 1/0 port. As
an output port each pin can sink 8 LS TTL inputs.
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Diagrams are for pin reference only. Package slzes are not to s¢ale.
80526032 ONLY
nrotr ~  abvee
TEX Py (]2 397 P0.0 ADO
P2 ls BP0 ADY
Pl TIro2a02
PlaC]s 36 {3 P03 AD3
PISC)e 5[ P04 AL
PeCg? [ P05 ADS
I C]s 3 [1P0.8 ADS
AESET (9 320 20.7 AD?
RXD P3.0 "] 10 31 3 BR/vpy®
TXD P31 [} 11 30 ALE/ARRG
W eP32t]12 29[ P5EN
Wrimasc] WII P27 A18
TOP2e Tl s 2703 P2sate
TIPS C]1s D r2san
WRrms1s 253 m2.4 A2
RSPy iy I P23 AN
XTAL2 ] 18 B r22A0
XTAL1 ] 1o 2213 P21 A9
vss C{20 £ P20 As
270499-3
, "EPROM onty
Pin (DIP)
Figure 3. MCS® 51 Microcontrolier Connections
Port 1 uses strong internal pullups when emitting 1s. Dur-

Port 1 is an 8-bit bidiractional 1/0 port with internal
puliups. The Port 1 output buffers can sink/source 4
LS TTL inputs. Port 1 pins that have 1s written to
them are pulled high by the internal pullups, and in
that state can be used as inputs. As inputs, Port 1
pins that are externally pulled low will source current
(. on the datashest) because of the internal pull-
ups.

Port 1 also recslves the low-order address bytes
during program verification of the ROM.

In the 8032AH and 8052AH, Port 1 pins P1.0 and
P1.1 also serve the T2 and T2EX functions, respec-
tively.

Port 2

Port 2 is an 8-bit bidirectional I/0 port with intemal
pullups. The Port 2 output buffers can sink/source 4
LS TTL inputs. Port 2 pins that have 1s wiitten to
them are pulled high by the internal pullups, and in
that state can be used as inputs. As inputs, Port 2
pins that are externally pulled low will source current
(. on the datasheet) because of the internal pull-
ups.

Port 2 emits the high-order address byte during
fetches from extemal Program Memory and during
accessas to external Data Memory that use 16-bit
addresses (MOVX @DPTR). In this application it

ing accesses to external Data Memory that use 8-bit
addresses (MOVX @R, Port 2 emits the contents of
the P2 Special Function Register.

Port 2 also racelves the high-order address bits dur-
ing program verification of the ROM.

Port 3

Port 3 is an B-bit bidirectional 170 port with internal
pullups. The-Port 3 output buffers can sink/source 4
LS TTL inputs. Port 3 pins that have 1s written to
them are pulled high by the internal pullups, and in
that state can be used as inputs. As inputs, Port 3
pins that are externally pulled low will source current
(hi. on the datasheet) because of the pullups.

Port 3 also serves the functions of various special
features of the MCS 61 microcontrofler tamily, as
listed below:

r:l’: Alternative Function

P3.0 | ,RXD (serial input port)

P3.1 TXD (serial output port)

P3.2 | INTO (external interrupt 0)

P3.3 | INTT (external interrupt 1)

P3.4 | TO (Timer 0 external input)

P3.5 | T1 (Timer 1 external input)

P3.6 | WR (external data memory write strobe)
P3.7 | RD (external data memory read strobe)




intel.

RESET

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

ALE/PROG

Address Latch Enable output pulse for latching the
low byte of the address during accesses to external
memory.

In normal operation ALE is emitted at a constant
rate of %4 the oscillator frequency, and may be used
for external timing or clocking purposss. Note, how-
ever, that one ALE pulse is skipped during each ac-
cess to external Data Memory.

PSEN

Program Store Enable is the read strobe to external
Program Memory.

When the device is executing code from external
Program Memory, PSEN is activated twice each ma-
chine cycle, except that two PSEN activations
are skipped during each access 1o extemal Data
Memory.

EA/Vpp

External Access enable EA must be strapped to Vgg
in order to enable any MCS 51 microconiroller de-
vice to fetch code from extemal Program memory
locations 0 to OFFFH (0 to 1FFFH, in the 8032AH
and 8052AH).

C2
;} ‘I XTAL2
1 F———)‘L—— I- XTALS
C1
vss
2=
270498-5

C1, G2 = 30 pF + 10 pF for Crystals
For Ceramic Resonators, contact resonator manufacturer.

Figure 4. Oscillator Connections
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AUTOMOTIVE MICROCONTROLLER MCS® 51

XTAL1
Input to the inverting oscillator amplifier.

XTAL2

Output from the inverting oscillator ampiifier.

OSCILLATOR CHARACTERISTICS

XTAL1 and XTAL2 are the Input and output, respec-
tively, of an Inverting amplifier which can be config-
ured for use as an on-chip oscillator, as shown in
Figure 4. Either a quartz crystal or ceramic resonator
may be used. More detailed information conceming
the use of the on-chip oscillator is available in Appli-
cation Note AP-155, “Oscillators for Microcontrol-
lers.”

To drive the device from an external clock sourcs,
XTAL1 should be grounded, while XTAL2 is driven,
as shown in Figure 5. There are no requirements on
the duty cycle of the external clock signal, since the
input to the intemal clocking circuitry is through a
divide-by-two flip-flop, but minimum and maximum
high and low times spacified on the datasheet must
be observed.

EXTERNAL

OSCILLATOR =———eeeceed xTAL2
SIGNAL

XTAL

vss

-

270499-6

Flgure S. External Drive Configuration




AUTOMOTIVE MICROCONTROLLER MCS® 51

ABSOLUTE MAXIMUM RATINGS*

Ambient Temperature

UnderBias ................. ~40°Cto +110°C
Storage Temperature ..........—65°Cto +160°C
Voltage on EA/VPP PintoVgg ... —0.5Vto +21.6V
Voltage on Any Other Pinto Vgg ....—0.5Vto +7V
Power Dissipation..........ccvvveeinennnnn. 1.5W

Based on package heat transfer fimitations not de-
vice powsr consumption. :

Maximum Case Temperature
Under Bias
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NOTICE: This is a production data sheet. The specifi-
cations are subject to change without notice.

*WARNING: Stressing the device beyond the ‘Absolute
Maximum Ratings” may cause permanent damasge.
These are stress ratings only. Operation beyond the
“Operating Condltions” Is not recommended and ex-
tended exposure beyond the "Operating Condilions”
may affect device rellabllity.

Typical Thermal Resistance Junction to Ambient (0,)

Package
Plastic DIP

CATY
75°C/W

DC CHARACTERISTICS T = —40°Cto +110°C; Vog = 5V +10%; Vg = OV

Symbol Parameter Min Max Units| Test Conditions
Vi input Low Voltage -05| 07 v
Viy Input High Voltage (Except XTAL2, RST) 21 |Veg+ 05| Vv
Vint Input High Voltage to XTAL2, RST 26 (Voo + 06| V |XTAL1 = Vgg
Voo Output Low Voltage (Ports 1, 2, 3)* 0.45 V lloL=1.6mA
VoLy | Output Low Voitage (Port 0, ALE, PSEN)* 0.45 V lloL=3%2mA
Vou ‘Output High Voltage (Ports 1, 2, 3, ALE, PSEN) 24 V jloy= —80pA
VoH1 Output High Voltage (Port 0 in 24 V |loy = —400 pA
External Bus Mode) .
he Logicat 0 Input Current (Ports 1, 2, 3,
RST) 8032AH, 8052AH —800 pA | VN = 0.45V
All Others —-500 pA | VN = 0.45V
o Logical 0 Input Current (XTAL2) —4.0 mA | VN = 0.45V
u Input Leakage Current (Port 0) +10 pA 1045 < Vi S Vo
HiH1 Input Gurrent to RST to Activate Reset 500 A | Vin < (Voo — 1.5V)
Icc Power Supply Current:
8031/8051 175 mA
8031AH/8051AH 135 mA | All Outputs
8032AH/8052AH 175 mA | Disconnscted;
Cio 1| Pin Capacitance 10 pF | Testfreq = 1 MHz
*NOTE:

Capacitive loatfing on Ports 0 and 2 may cause noise pulses to be superimposed on the VOLs of ALE and Ports 1 and 3.
The nolse Is due to extemal bus capacitance discharging into the Port 0 and Port 2 pins when these pins make 1-to-0
transitions during bus operations. In the worst cases (capacitive loading > 100 pF), the noise pulse on the ALE line may
exceed 0.8V. In such cases It may be desirable to quality ALE with a Schimiltt Trigger, or use an address latch with a Schrmitt

Trigger STROBE input.
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AC CHARACTERISTICS T, = —40°Cto +110"C; Vg = 5V £10%; Vg = OV;
Load Capacitanice for Port 0, ALE, and PSEN = 100 pF;
Load Capacitance for All Other Qutputs = 80 pF

AUTOMOTIVE MICROCONTROLLER MCS® 51

Symbol Parameter 12 MHz Osciflator Varlable Ood!lator Units
Min Max Min Max
1/ToweL | Oscillator Frequency 35 120 MHz
TLHLL ALE Pulse Width 127 2T oL —40 ns
TaviLL Address Valid to ALE Low 43 TclcL—40 ns
Tiax | Address Hold after ALE Low 48 ToroL—35 ns
Ty ALE Low to Valid Instr in 233 4TocL—100 ns
TueL ALE Low to PSEN Low 58 ToLoL—25 ns
TetpH PSEN Pulse Width 215 3ToLcL—35 ns
Teuv PSEN Low to Valid Instr In 125 3TocL~125 | ns
Texix Input Instr Hold after PSEN 0 0- ns
Texiz Input Instr Float after PSEN 63 ToLoL—20 ns
Texav | PSEN to Address Valid 75 ToLcL—8 ‘ ns
Taviv Address to Valid Instr In 302 S5ToreL—115 ns
Trraz PSEN Low to Address Float 20 20 ns
TaLrH | RD Pulse Width 400 6TeLoL— 100 ns
Twiwx | WR Pulse Width 400 6TcLoL— 100 ns
TaLov AD Low to Valid Data In 252 5TeeL~185 | ns
TRHDX Data Hold after RD High 0 0 ns
TRHDZ Data Float after RD High 97 2ToeL—70 ns
Twov ALE Low to Valid Data In 517 8TcoLcL—150 ns
Tavov Address to Valid Data In 585 IToLeL—165 ns
Tuwe ALE Low to RD or WR Low 200 300 3TcLeL—50 3TeloL+50 ns
TavwL | Address to RD or WR Low 203 4TcLoL—130 ns
Tavwx | Data Valid to WR Transition 23 TeLeL—60 ns
TavwH | Data Valid to WR High 433 TTeLoL— 150 ns
TwHox | Data Hold after WR High 33 ToLoL—50 . ns
TRLAZ AD Low to Address Float 20 20 ns
TWHLH RD or WR High to ALE High 43 123 TecLeL—40 ToreL +40 ns




65

| ]
AUTOMOTIVE MICROCONTROLLER MCS® 51 | niel .

EXTERNAL PROGRAM MEMORY READ CYCLE

Tuay ~»
ALE / \
—- o 'L'.H.
T I Toen

w——-]’uv—-b'

= _/

: 4
PORT 2 ) AB-A1S —X AR-ALS
\_

270499-7

EXTERNAL DATA MEMORY READ CYCLE

T —— - Torrn
ALE . \

r o/ \___

Tuov
[~ Tuw Trauan
% \ /
e TII.DV D —— —— Taroz
Tan = — ] [— Ty
re—atT,ax —— Tanox

y AD-A7 y AD-A? WSTR
PORTO >'< - FROM #1 OR DAL DATA FROR PCL w

[ TavmL

Tavov

POAT 2 X P2.0-P2.7 OR AB-A13 FROM DPH ' X AS—-A1S FROM PCH
I

270499~8
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EXTERNAL DATA MEMORY WRITE CYCLE

e } " ‘ / N\ /
= _f N/

*——Tiuwe -

Twiwn

3
.

P Tavwx Twhox
Tavie Tavwx

A0-A7 AO-A7 INSTR
PORT 0 FROM Ri OR DPL, OATA OUT ( x FROM rct)"—hu

p——Tavywt, —f

PORT 2 y P2.0-P2.7 OR AS-A1S FROM DPH 1 AB-A1S FROM PCH

—]
Tiax

e

270499-9

SERIAL PORT TIMING~SHIFT REGISTER MODE '
Test Conditions: Ty = —40°C to +110°C; Voc = 5V £10%; Vgs = 0V; Load Capacitance = 80 pF

Symbol Parameter 12 MHz Osciltator Varlable Osclilator Units
Min Max Min Max

Txix. | Serial Port Clock Cycle Time 1.0 ] 12Tea ns

Tavxu | Output Data Setup to Clock Rising | 700 "1 10TgLoL—133 ns
Edge

Txnax | Output Data Hold after Clock 50 2ToLoL—117 ns
Rising Edge

TxHox | input Data Hold after Clock Rising 0 0 ns
Edge

TxHpy | Clock Rising Edge 1o Input Data 700 10T cL—133| ns
Valid
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SHIFT REGISTER TIMING WAVEFORMS
el T L N T R T R
be—tan —f
— e rerer
[ rome ] faruen |
e oas e X - X X X XXX 7
wte O Seu Tnar l<_" .l l"""' -
e o £ @ CO @ CD @i C @.CD @ €O @b CD e CD
- 270499-10

EXTERNAL CLOCK DRIVE

Symbol Parameter Min Max Units
1/TooL Oscillator Fraquency 3.5 12 i MHz
Temox High Time 20 ns
Tolex Low Time 20 ns
ToLeH Rise Time 20 ’ ns
TcHoL Fall Time 20 ns

EXTERNAL CLOCK DRIVE WAVEFORMS

l— Tenex o YenoL

.

270499--11

AC TESTING INPUT, OUTPUT WAVEFORMS

2 10 20
2> remronms
. (7] o
270499~12
AC Testing: inputs are driven at 2.4V for a Logic “1” and 0.45V

for a Logic “0”. Timing measurements are made at 2.0V for a
Logic “1" and 0.8V for a Logic 0",

10



68

in'tel . AUTOMOTIVE MICROCONTROLLER MCS® 51

DATASHEET REVISION HISTORY

The following are key ditferences between this datasheet and the -005 version:
1. The “preliminary” status was dropped and replaced with production status (no label).
2. Trademarks wers updated.

The following are key differences between the -005 and the -004 version of the datasheet:

. Preliminary notice was placed on the title page.

. Figure 2. MCS 31 Block Diagram was modified to include the note found at the bottom of the figure.
. RST pin in Figure 3 was changed to RESET.

. RST pin description was changed to RESET pin description.

. Power dissipation note addéd below Power dissipation listing in Absolute Maximum Ratings.

. Vi4 and V41 were changed by 0.1V to reflect test conditions.

. TpLpH was corrected to show test program timing.

N O O A WOWN =

The following are key differences between the -004 datasheet and the -003 version of the datasheet:

1. The title was changed to 8031AH/8051AH, 8032AH/8052AH MCS 51 NMOS Single-Chip 8-Bit
Microcontroliers.

2. “NC"” pin labsls changed to “Reserved” in Figure 3.
3. Capacitor value for ceramic resonators deleted in Figure 4.

The following are key differences between the -001 and the -002 version of the datasheet:

1. The title was changed to 8031/8051, 8031AH/8051AH, 8032AH/8052AH, 8751H MCS 51 NMOS Single-
Chip 8-Bit Microcontroliers.

. Removed 8751H-8 from the datasheset.

. Removed reference to LCC package version.

. Removed burn-in options from Table 1.

. Added pin count to Figure 1.

. Test conditions for 1 and |} specifications added to the DC Charactexistics.
. Datashoet revision history added.

N OO A WON
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DS1202, 0512025

“

DALLAS

SEMICONDUCTOR

DS1202, DS1202S
Serial Timekeeping Chip

s

FEATURES

¢ Real time clock counts seconds, minutes, hours, date
of the month, month, day of the week, and yoar with
leap year compensation

® 24 x 8 RAM for scratchpad data storage
® Serial VO for minimum pin count

® 2.0-5.5 volt full operation

® Uses less than 300 nA at 2 volts

* Single-byte or multiple-byte (burst mode) data trans-
for for read or write of clock or RAM data

® 8-pin DIP or optlonal 16-pin SOIC for surface mount
© Simple 3-wire interface
¢ TTL-compatible (Vog = 5V)

® Optionalindustrial temperature range -40°C to +85°C

ORDERING INFORMATION

DS1202 8-pin DIP
DS12028 16-pin SOIC
DS120288  8-pin SOIC
DESCRIPTION

The DS1202 Serial Timekeeping Chip contains a real
time clock/calendar and 24 bytes of static RAM. it com-
municates with a microprocessor via a simple serial in-
terface. The real time clock/calendar provides seconds,
minutes, hours, day, date, month, and year information.
The end of the month date is automatically adjusted for
months with less than 31 days, including corrections for

1 Dallas Semkoncuctor Corporation.
?%guw;; uhmdk_ Tights, pleaso '_o‘lo?b
[}
Smmmmhmw

PIN ASSIGNMENT
Neld 1 8] Ve
x1[] 2 7 [0 sck
x2[] 3 6] vo
GND (] 4 RST
8PINDIP
NCr] 1t 8k Veo
X2 7hD SCLK
x2ons  efm ko
GND(I} 4 S{O RAST
8-PIN SOIC
(208 mil)
Ne [ 1 ~7 16 [T vgo
Nc ] 2 s [0 NC
X1 3 14 {10 scIK
NCIIT] 4 13 [113 NC
X20r] s 12 1] vo
' NCLITl 6 11 [0 NC
NeQar] 7 10 (111 NC
GND[IT]) 8 g 11 RST
16-PIN SOIC
PIN DESCRIPTION
NC — No Connection
X1, X2 ~ 32.768 KHz Crysta! Input
GND ~ Ground
RST ~ Reset
I{o] — Data Input/Outpuit
SCLK ~ Serial Clock
Vee - Power Supply Pin

.

leap year. The clock operates in either the 24-hour or
12-hour format with an AM/PM indicator. Interfacing the
DS1202 with a microprocessor Is simplified by using
synchronous serial communication. Only three wires
are required to communicate with the clock/RAM: 1
RST (Reset), (2) VO (Data line), and (3) SCLK (Serial
clock). Data can be transterred to and from the clock/

101095 /11
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RAM one byte at a time or in a burst of up to 24 bytes.
The DS1202 is designed to operate on very low power
and retain data and clock information on less than 1 mi-
crowatt.

OPERATION

The main elements of the Serial Timekeeper are shown
in Figure 1: shift register, control logic, oscillator, real
time clock, and RAM. Yo initiate any transfer of data,
HST is taken high and eight bits are loaded into the shift
register providing both address and command informa-
tion. Data is serially inputon the rising edge of the SCLK.
The first eight bits specify which of 32 bytes will be ac-
cessed, whether a read or write cycle will take place,
and whether a byte or burst mode transfer is to occur.
After the first eight clock cycles have occurred which

DS1202 BLOCK DIAGRAM Figure 1

load the command word into the shift register, additionat
clocks will output data for a read or input data for a write.
The number of clock pulses equals eight plus eight for
byte mode or eight pius up to 192 for burst mode.

COMMAND BYTE

The command byte is shown in Figure 2. Each data
transfer is initiated by a command byte. The MSB (Bit 7)
mustbe a logic 1. If itis zero, further action will be termi-
nated. Bit 6 specifies clock/calendar data if logic O or
RAM data if logic 1. Bits one through five specify the
designated registers to be input or output, and the LSB
(Bit0) specifies a writs operation (input) if logic 0 or read
operation (output) if logic 1. The command byte is al-
ways input starting with the LSB (bit 0).

D 32.768 KHz

X1 X2
~— REAL TIME OSCILLATOR
T CLOCK AND DIVIDER
INPUT SHIFT
REGISTERS DATA BUS
SCLK
RST COMMAND AND
CONTROL LOGIC ADDRESS BUS 24X 8RAM
ADDRESS/COMMAND BYTE Figure 2
7 8 5 4 3 2 1 0
1 RAM7 1 as A3 A2 A1 Ao RO~
(e w
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RESET AND CLOCK CONTHOL .
All data transfers are initiated by driving the RST input
high. The RST input serves two functions. First, RST
turna on the control logic which allows access tothe shift
. register for the address/command sequence. Second,
the AST signal provides a method of terminating either
single byte or multiple byte data transfer. A clock cycle is
a sequence of a falling edge followed by a rising edge.
For data inputs, data must be valid during the rising
adge of the clock and data bits are output on t he falling
edge of clock. All data transfer terminates if the BST in-
put is low and the /O pin goes to a high impedance
state. Data transter is illustrated in Figure 3.

DATA INPUT

Foliowing the eight SCLK cycles that input a write ¢om-
mand byte, a data byte is input on the rising edge of the
next eight SCLK cycles. Additional SCLK cycles are ig-
nored should they inadvertently occur. Data is input
starting with bit 0.

DATA OUTPUT

Following the eight SCLK cycles that input a read com-
mand byte, a data byte is output on the falling edge of
the next eight SCLK cycles. Note that the first data bit to
be transmitted occurs on the first falling edge after the
last bit of the command byte is wiitten. Additional SCLK
cycles retransmit the data bytes should they inadver-
tently occur so long as BST remains high. This opera-
tion permits continuous burst mode read capability.
Data is output starting with bit 0.

BURST MODE

Burst mode may be specified for either the clock/calen-
dar or the RAM registers by addressing location 31 deci-
ma! (address/command bits one through five = logical
one). As betore, bit six specifled clock or RAM and bit 0
specifies read or write. There is no data storage capac-
ity at locations 8 through 31 in the Clock/Calendar Reg-
isters or locations 24 through 31 in the RAM registers.
When writing to the clock registers in the burst mode,
tha first eight registers must be written in order for the
data to be transferred.

However, when writing to RAM In burst mode it Is not
necessary to write all 24 bytes for the data to transfer.
Each byte that Is written to will be transferred to RAM
regardiess of whether all 24 bytes are written or not.

CLOCK/CALENDAR

The clock/calendar is contained in eight write/read reg-
isters as shown in Figure 4. Data contained in the clock/
calendar registers is in binary coded decimal format
{BCD).

CLOCK HALT FLAG

Bit 7 of the seconds register is defined as the clock halt
flag. When this bit is set to logic 1, the clock oscillator is
stopped and the DS1202 Is placed Into a low-power
standby mode with a current drain of not more than 100
nanoamps. When this bit is written to logic 0, the clock
will start.

AM-PM/12-24 MODE

Bit 7 of the hours register is defined as the 12- or 24-hour
mode select bit. When high, the 12-hour mods is se-
lected. In the 12-hour mode, bit 5 is the AM/PM bit with
logic high being PM. In the 24-hour mods, bit 5 s the
gocond 10 hour bit (20-23 hours).

WRITE PROTECT REGISTER

Bit 7 of write protect register is the write protect bit. The
first seven bits (bits 0-6) are forced to zero and will al-
ways read a zero when read. Before any write operation
to the clock or RAM, bit 7 must be zero. When high, the
write protect bit prevents a write operation to any other
register.

CLOCK/CALENDAR BURST MODE

The clock/calendar command byte specifies burst
mode operation. In this mode the eight clock/calendar
registers can be consecutively read or written (see Fig-
ure 4) starting with bit 0 of address 0.

RAM
The static RAM is 24 x 8 bytes addressed consecutively
in the RAM address space.

RAM BURST MODE

The RAM command byte specifies burst mode opera-
tion. In this mode, the 24 RAM registers can be consec-
utively read or written (see Figure 4) starting with bit 0 of
address 0.

101005 /11
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REGISTER SUMMARY
A register data format summary is shown in Figure 4.

CRYSTAL SELECTION

A 32.768 KHz crystal, Daiwa Part No. DT26S, Seiko
Part No. DS-VT-200 or equivalent, can be directly con-
nected to the DS1202 via pins 2 and 3 (X1, X2). The
crystal selected for use should have a specified load ca-

DATA TRANSFER SUMMARY Figure 3
SINGLE BYTE TRANSFER

pacitance (CL) of 6 pF. The crystal is connected directly
to the X1 and X2 pins. There is no need for external
capacitors or resistors. Note: X1 and X2 are very high
impedance nodes. itis recommended that they and the
crystal be guard—inged with ground and that high fre-
quency signals be kept away from the crystal area. For
more information on crystal selection and crystal layout
considerations, please consult Application Note 58,
“Crystal Considerations with Dallas Real Time Clocks”.

w— U UyyUuUyuyT

2 3 4 5 ]

L

¥ 1 2 3 4 5 ] 7

vo ——(R;]:OJ A1|Az Aa[m[nlél

7
1

| L [T T T TT >

ADDRESS COMMAND

BURST MODE TRANSFER

DATA INPUT/OUTPUT

~— U u g ooy

—55—
—— .
o 1 2 3 4 5 8 7 0 1 2 4 5 8 7
vo ——ww[J o] Ja e[ T T T " T [ T [ >
ADDRESS COMMAND DATAUOBYTE1 DATAVO BYTE N
FUNCTION BYTEN SCLKn
CLOCK 8 72
BRAM 24 200
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REGISTER ADDRESS/DEFINITION Figure 4
REGISTER ADDRESS REGISTER DEFINITION
A. CLOCK
7 6 5 4 3 2 1 ¢ _
sec{ 1t {olo|ofjo]o]lo RVW 00-59 | CH 10 SEC SEC
MN| 1 |o0]oflolo]ol]1 R% 00-58 | o 10 MIN MIN
R ‘ 01-12 | 12 10
Hn1oooo1o% 003324 | © [ap| MR HR
R S
DATE| 1 {00 oo 1]1 o 91| o { o | t00aTE DATE
RO ' 10
MONTH1000100W oi-12] 0 { o ] o MONTH
RO,
DAY1000101W ol07{ 0 { o {0 (o | o DAY
RD
YEAR| 1 | oo fo)1}1]o0 o 0-69 10 YEAR YEAR
RO,
CONTROL| 1 [ o0 o fo ] 1] 1] 1 @ WP FORCED TO ZERO
CLOCK R
BURST| 1 1] 1 1 1 1 1 W
B. RAM
RO,
RAMO! 1 { 1 {o|lo|lo]olo W RAM DATA O
L} 1]
L} 1
] )
RD
RAM23i 1t | 1|1 |o |1} 1]1 W RAM DATA 23
RAM
BURST 1 1 1 1 |1 1 | 1 %
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ABSOLUTE MAXIMUM RATINGS*

Voltage on Any Pin Relative to Ground -0.3Vto +7.0V
Operating Temperature 0°C to 70°C

Storage Temperature ~55°C to +125°C
Soldering Tempesrature 260°C for 10 seconds

* Thisis a stress rating only and functional operation of the device atthese or any other conditions above those
indicated in the operation sections of this specification is notimplied. Exposure to absolute maximum rating
conditions for extended periods of time may affect reliability.

RECOMMENDED DC OPERATING CONDITIONS (0°C to 70°C)
PARAMETER ~ SYMBOL MIN TYP MAX UNITS | NOTES
Supply Voltage Voo .20 55 \ 1
Logic 1 Input ViH 20 Vee+0.3 v 1

Voo=2.0V | 0.3 +0.3
Logic 0 Input ViL \ 1
Voo=SV |+ 0.3 +0.8

DC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vg = 2.0 t0 5.5V*)
PARAMETER SYMBOL A MIN TYP MAX UNITS | NOTES
Input Leakage Iy +500 pA
YO Leakage o +500 A

Vec=2V | 16
Logic 1 Qutput VoH A 2
Vec=5V | 24
Lodic 0 Outout v Voc==2V 0.4 v 3
ic
% P ot Vce=5V 0.4
Veg=2V 4
Active Supply Current lec mA 5
Veoo=5V 1.2
Timek c , Veg=2V 0.3 4
imekeeping Current
9 et —y ] HA
Veo=2V 100
Leakage Current lcc2 nA 10
V=5V 100

*Unless otherwise noted.

CAPACITANCE (ta = 25°C)
PARAMETER SYMBOL | CONDITION TYP MAX UNITS NOTES
Input Capacitance C 5 pF
YO Capacitance Cuvo 10 pF
Crystal Capacitance Cx 6 pF
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AC ELECTRICAL CHARACTERISTICS (0°C to 70°C; Vo = 2.0 to 5,5V*)
PARAMETER SYMBOL | MIN TYP MAX UNITS | NOTES
Vec=2v | 200
Data to CLK Setup toc ns 7
VoSV | 50
Voo=2V | 280
CLK to Data Hold tcoH ns 7
VeessV | 70
Vee=2V 800
CLK to Data Delay tcop ns 7,89
Voo=5V 200
Vco=2V 1000 o
CLK Low Time tcL ns 7
Vee=5V 250
Vee=2V | 1000
CLK High Time tcH ns 7,12
Vcc=5V 250 ’
: Vo=V 05
CLK Frequency foLk MHz 7,12
Vee=5V DC 20
Vec=2Vv 2000 .
CLK Rise and Fall tr, tr ns
Vo5V 500
Veo=2V 4
RST to GLK Setup tce c — s 7
Vee=5V 1
Vce=2V 1600
CLK to ST Hold tech ce ns 7
Vee=5V 250
) Vgo=2V 4
RST inactive Time tcwH °° us 7
Vee=5V 1
Veo=2V 280
RSTto VO High Z tcoz o - ns 7
Vee=5V 70

*Unless otherwise noted.

101095 7/11
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TIMING DIAGRAM: READ DATA TRANSFER Figure 5
1& ")
RESET \_____.__
tec

tcoH tcop

toc —> fcoz

DATA INPUT/ 0 ‘
OUTPUT

—
COMMAND BYTE

TIMING DIAGRAM: WRITE DATA TRANSFER Figure 6

COMMAND BYTE

NOTES:
1. All voltages are referenced to ground.

2. Logic one voltages are specified at a source current of 1 mA at Vce=5V and .4 mA at V=2V, Vo=V for
capacitive loads. '

3. Logic zero voltages are specified at a sink current of 4 mA at Vce=5V and 1.5 mA at Vgg=2V.
4. lgc1 is specified with YO open, RST setto a logic 0, and clock halt flag=0 (oscillator enabled).

. lcc is specified with the /O pin open, RST high, SCLK=2 MHz at V=5V; SCLK=500 KHz, Vee=2V and
clock halt flag=0 (oscillator enabled),

. RST, SCLK, and VO all have 40KQ pulldown resistors to ground.
Measured at V)=2.0V or V; =0.8V and 10 ms maximum rise and fall time.
- Measured at Vop=2.4V or Vg =0.4V.

o

© ® N o

. Load capacitance = 50 pF.
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10.lcce is spectfied with RST, /0, and SCLK open. The clock halt flag must be set to logic one (oscillator dis-
abled).

11. At power—up, RST must be at a logic 0 until Vg 2 volts. Also, SCLK must be at a logic 0 when RST is driv-
en to a logic one state.

12.1f toy exceeds 100 ms with RST in a logic one state, then lec may briefly exceed Ig¢ specification.

DS1202 SERIAL TIMEKEEPER 8-PIN DIP

8 5
PKG 8-PIN
DM MIN MAX
AN, .360 400
MM
B IN. 240 260
MM
3 CIN. .120 .140
lqﬁ— A —ipl ' MM
D IN. .300 325
MM
E . 015 040
: MM
§ c FIN. | 10 140
" MM
I 1 F G IN. 090 110
MM
K ->"4— E
Q HIN. 30 370
MM
JIN. 008 012
MM
K IN. 015 021
MM

101095 9/14
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D812028 SERIAL TIMEKEEPER 16-PIN SOIC

K le G|«
A
T A R+
%T i, r
] j. H "
1 DIM MIN MAX
AIN. | 0500 | 0511
[ A _ »l MM | 1270 12.99
l BIN. | 0200 | 0.300
c MM 737 | 765
s T
Il CIN. | ooed | o085
£ MM 226 2.41
EIN. | 0004 | 0012
MM 0102 | 030
FIN. | 009 0.105
MM 238 268
QN 0.050 BSC
MM 1278SC
HIN. | 0398 | 0416
v | 1011 - | 1057,
JIN. | onos | o013
MM 0229 | 033
KM | 0013 | 0019
MM 033 0.48
LIN | o016 | o040
MM | 0.406 120
pht | o° 8°
101095 10/11
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DS1202S8 8-PIN SOIC 200 MIL
k] o fe

| 4
o.m.m% ol T

PKG 8-PIN

DIM MiN MAX

A IN. 0203 0213
MM 5.16 5.41

BIN. | 0203 | 0213
MM | 516 | 5.4

C N, 0.070 0.074
MM 1.78 1.88

E IN. 0.004 0.010
MM 0.102 0.330

FIN. 0.074 0.84
MM 188 213

Q IN. 0.05085C
MM 1278BSC

H IN. 0.302 0.318
MM 7.67 8.07

J IN 0.006 0.010
MM 0.162 0.254

K IN. 0013 0.020
MM 033 0.508

LIN, 0.19 0.030
MM 4.83 0.762
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