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Abstract

This project is about security system which has a microcontroller ( 8031 )
functioning as the center to control signal transmission between itself and
substations at any positions , such as door detector or window detector efc. Iis
concept is the center sending signal in the form of serial data communication to
all substations which have-scnsors for detecting . If no error occured, the sub -
station will send a negative pulse 1o the center Othefwise, there is no negative pulse
sent to it . Having scanned every substation , the center displays that detected error
on LED 7 - segment.
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3) 1estuluaiatls (Monostable)

Tuesiflfwes 74HC123B Fuilu Dual Retriggerable Monostable with 910
Function Table ilel#idunnut clear (w1 11) Hamuailu High wosddunniiv A
(1 9) dooruzlu Low dawmwn B (w1 10) sxiidunndludygranring Thofinrsand
‘weuviy Iu’l’.ummﬁm:‘lﬁtmﬁ»«mannuﬁm Q (11 5) FuAvugoruzan 0 Thilu 1
ua:fo:mnmu:ﬁr,yqnm'hJﬂuns:ﬁeﬁwwmmﬁnmqﬂtiuﬁun'h 300 s eminnAssNAUAg
unifu 0 dawwndt 7 Wuwniisiedum R, C mouen iRedl#luTusnidianendin High
1300 s

4) 11957y (Counter)

Turesiiléwes 74HC193P Failu Synchronous 4-bit Binary Up/Down
Counter nnlassnuiifioinssiy 8 On Fddinty 2 Mdefu Feezfesriantuiian
yniieya A B C D unazassstiuesiuiaudienidumn clear w1 14) faonilu Low
uaz91 Load Tawenluluaiads swv’u’aﬁz'fzyzywmmﬁnwihmﬁmé‘uﬂw countdown
@ 4) aestvesdimstusasondlastisudaniu 0 wase:dnmadougoiusvoae
mnﬁ'ﬂn Borrow (v1 13) 91n High wuilu Low Fea i fiesadan saduauiey

33 dwunansnn (Display)

fuunaninaiislflulnsnoulninmes 8031 Siwfvdnmues 8255 ludmaiveyu e
waniwaesnmauendd 7-t¥nuud (LED 7-segment) lnudnyoizvedusadd 7 tsnuud
1Hlusesilfed§nouueunelun ( Common Anode ) wvumunliivled 7415244
> v 4 . .
¥aoimifdy Buffer woz Line driver

7418244 sshmibimilufiusu  szndndde (deya ) dudiu ( deya ) idieennu
piimsiudedeyauuersdidmmogn  uaendiiufonaios Hifdmmey wiudide

L 1 LA} |3

ganmmumsnuuﬂ:ﬂunmumﬂmmwﬂwmmu AIUU IEINIRTINUKIUIADIONNUAIY

<

i1 -]

iied Faeziimiidsiodoynangddiinnfiuusfudoyanngddugatug Aodlaigeons
g1 vie Aivdiluddeamsesiy el luldlsduiu .

uanoniafiduiiiefu s denugrhwuilulesies ( driver ) 14 1un56iﬁv§:f'u‘lﬁ :
runsoneyauasieuluneeddiudfinld wu Weddiwesmsdebeyaliiurlalemdde
wed ( LED) Lﬁﬂiﬁﬁﬂﬂ?aﬁnmuﬁmmmFiérhma"l:immmfdwni:uﬁ‘Lﬁmnwaﬁﬂ:ij’mma
88 1daidls %’aﬁaaﬁaiiagmfuw’w‘laéi 7418244 Famunsoasrunszugesn ( Source )
108¢ 15 mA uwasfunssue ( Sink ) 140 24 mA

Famaesveadiuwansna suiuild wedn A ves 8255 iedadioyaiifioamsuang
penlUfl weadd 7-tynwud  ualdwein C wed 8255 ( PCO - PC4 ) Heifunedn
te1fiwn Reimisidenndndn ( Digit ) uoc PCS - PC7 woawedn C iluneindu
W iiiefumsnafidusda
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uni 4
1n11neneg
1. Lﬁﬂ@'l%l.ﬁuﬁm "LOAD "," NO." (STATION) upz " ‘mnmum Aeen sl HilE

1d9 wwmunumnaammﬂman (Tnufmunlfluiiu 254 dunde) Fednaduiie:nang
A " B evenlAflgnalng ua: el dnauiigeansusiilsing key " ENTER "

2. wihsefissusnafauavitldadldTunsnnds Lﬁalﬁ&'l&?ﬂmﬂani'lgnﬁam‘%a‘lu’
hrmsansefupnwindndlintisefeuandii * -B- " Fanuueideesu snedrnand
untisilnndfonun ua: e andrunudumiaifie: smumnmngiavlszdridumids wn
finndnd frfemsgiunidelifling key " ENTER " ﬂ'liJLimJ*] was LUEJﬂi]JYIﬂmLL‘HuG
wamtheessaunduliu enedumian sl ny



unil 5
HANISNANDY

Tunrsnaneail &imsandeaniiides)inaaes 3 aail manamnnﬁ'l%‘lﬁﬂaummuumu
“gaufidoIningiegey wu S 3 wonil wHnamsnansafilie: il g amraadinadaail

INPUT L HANIINNN0Y
fruaoil anilvey. aoiivey aniitey ol | vuromyved
deufigeints | vuiotan 1 | nuuey 2 | AUy 3 | goufinelnd | aondideviiiia
fs1970U : in@

3 Unf Und nd 0 -

3 in@ Anlnd in@ 1 2

3 - n# Amlnd fintn@ 2 2,3

3 ~ RAetUnd Anynfd Andnd 3 1,2.,3
HUULNG :

1. nngavdszdifninue was mmuamuuaummmsmmfautnm:mﬂauuuﬂm‘lsmumaems
Troesfohamiliosduq ueniniiesin 3 sonilgeufilinnasteglumnius Andnftiionneslyl
fimsdaffygruneuiunduin

2. Ergmildesiinsiegevdndnnamil niheeszuaasiiiy " RUN ° ievenliiiiidnsisnoy
8

a2
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nminanedeslinamgdygudaiuen SCOPE fu HM 2053 Tavldiwiy HAMEQ

GRAPHIC PRINTER HM 8148-2

+2L NS L b LI—.-LI- L
ML

AL UL

+io0

channel 2 ( CH 2 )osumasiifiuoadunn  TauNadusnfio Wod start bit mufiiad 3 Wad
eldlumsasisdeudwmisaniives 3 smil us:Tlafhofoded stop bit lavssnlSvuifivuivgy

J =4 g ‘.1. 4 ~ 9 ! ti. - o2 )
nimlu channel 1 ( CH 1) Fwaasfadgouiineuivndvunamenildesiivnd 3 aoil Tavesdan

Wudggronumdiad  Tavinwwswaniu 0.5 ms

L CH2

T

CH 1 u,m—wﬁ‘tynyvmfiﬂnanwu'-mift.gn,nﬂu.un'*lﬂwwmﬁ.ﬂm\’tur.g'nuﬂﬂummﬁmfwﬁm 3031

Taodmuvetnanidu 0.5 ms
CH 2 wanidgaruiifineadunn
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VS I I )

-10

CH 1 usmidygrufilidinsaeuiundmnananiides nuowy 2 Taesdaniudygrasuniiin
wedlaodnwvesnaniu 02 ms
CH 2 ummidgygoififieadunn

B

CH 1 usmifgygruiiludnisseviunduminamildes nurutan 2 Tegdmsudasdyaysiuniiin
4 Y. o o 2y o~ ' Y| - I
frdilludygufifineaiedudrg 8031 Tasfinuveaianiu 02 ms

CH 2 wanedfygufifiusadunn



b

-10

CH 1 ugmidygnuiludnisneuiundusnanamiides nunvan 2 Teoszdauniiudygrauniiin

Wadlaodmuveaany 02 ms
CH 2 umpidgyafiniusadunwn

ne

W-CHE

18

CH 1 womfygrauiludmaneviondvuinindmildes vy 2 Tasdnsudasdygranumiin

) noddufygrafiuenfiodudng 8031 Tasfimuvesianilu 02 ms

CH 2 wanidgygrafifiveadunn
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-.CH2

+0 573070
CH1
+5

O

CH 1 usnedyapuiludmsasyiundumnngmiides ninoa 3 Tnoedawndudygnumniin

Nodlasdmuveszaniu 02 ms
CH 2 uensfygnuiifiueadunn

+2L—| L_'I l_—l l'_ l_-
900 A

CH 1 uwsmdygnithifmsnouiundvunnaniddes vunses 3 (nofimsudasifygiammin

wodiudyanufifiuesifiedudng 8031 Tnodmuvesanniiu 02 ms

CH 2 usaidgygnufifiuoadunn
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unil 6
vqdunuasiersel

Tnnanuiimmahuilflussvufeudy Tavlflulasaeulnsamediinsilunsededy-
groaRmanyd 4.8 KHz dilimwamiidesin q wfeundiasiessufaanusisiswuaviiney
Junduannnaniides 9 duie  Fennwanmsnanedlansimungquiililumsnaaes

forvesssuvil e

- ;wnsoiudedyanalluszolnafignnuiiigs

- lussuyilfassyueddmodaiive 2 iy

- uszyuilgudnaesmnsofndedurniidesisnsennm sufuiennildeslnfnindfesinls
gudnaneeusoiuilfud

- gonidesmwisahldlFonldniiens mszdsimisfivaungtnseleclsfls Aldiduireslu
N13ATITUANVRRYNA

- hdvedmivamildeoynamimmalnngudnmduidods TaolufedSiidsasniimn
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START

LOAD

NO

LINE

KAY

CcpP

SIC

FIRST

YES
< RESPONSE ?

SAVE NUMBER AND NO.
STATION

:

RUN

NO

YES

KEY
FUNCTION




NO

KEY
FUNCTION?

nmd(\ .
Frdad i Wadhiiinou W

JU o
- feramsasIodoynisae

L1
fISULIND

NUMBER OF

YES

DELAY

RESPONSE STATION
=0°?

NO

NO

DISPLAY

s30T aNIY
(UTNURISUnTNG I
n‘ o 2 e
v lavsain

I STOP l




LOAD

'

ugneiil "LOAD"

o5

NO

'

udeafiny " NO. "

RET

LINE

l

J ydmed e _ |

!

RET




4 loop 3 053

Frommsng KEY ,

(s T Tuoion g
+ L2 (] <
usmoRoadushifondi

"HECK KEY = ENTE
KEY ?

NO
loop f15u 3 nSwiSad

YES

v b
LND BRI

RET




U PP

NO
mstSwiisuinnmii 254
oisaTy

iimssu KEY Toid

RET

RUN

(sindi1 "RUN"

NO

{CHECK KEY = KEY
~._ BREAK ?

YES

RET




u DISPLAY

"l

USRI
U ~d
DONUNEIINING

'

UNNBLNY

iR

RET

FIRST

.

COMPLEMENT
PULSE

RETI

SIC

'

dmsudnadoiisuom KEY
3 ¢ (3 BYTE )Tuilu 1

filusuge 16 ( 1 BYTE )

¥

RET




UPIA
UPIC
UPIP
BIT!
BITO
NUM_PUL
NUM_ERR
NO_STAT
ME

NAR
SHOWa
SHOW2
SHOW1
SHOWO

EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU
EQU

EQU

EQU
EQU
EQU

OFB00H

0FB02H

0F803H

70H

7iH

73H taddress for save input pulse
T4H taddress for save number error
75H saddress for save no. station
76H

7AH

TFH taddress for save bit 3

7EH taddress for save hit 2

7DH taddress for save bhit 1

7CH jaddress for save hit 0O

§ A S K S 6 0 A A R I R RRE

ORG
LJMP

- ORG

SJNP

0000H
MAIN

000BH

FIRST sinterruptt rountine

§ A A I 0K R R IOOE RO

FIRST:

CPL
JB

CLR
INC
MOV .

CJNE’

CJNE

P1.0 jcomplement, for generate pulse =
P1.0,BACK $if pulse = 1 then return interrupt
00H

NO_STAT jcount number pulse

A,NO_STAT

A,NUM_PUL,BACK 3if numbher pulse <> input pulse

tthen return interrupt

R1,#31H,DISPLAY1}if error station <> 0



CLR
MOV
MOV
SETB
JNB
CLR

SETB
SETH
SETH

MOV

MOV

MOV

MoV

MoV

SETB

BACK: RETI

DISPLAY1: LJMP

EA

TLO, #OH
THO, #01H
TRO
TFO, $
TFO

EA
ETO
O00H

R1, #30H
NUM_ERR, #0FFH
NO_STAT, #OFFH

TLO, #OH

THO, #0AOH
TRO

DISPLAY

jgoto display

tstop generate pulse

tjstart delay 496 microsec

=

$start internal ram for save erropr

t{start generate pulse

R g g 2 g s T T T T T T T T e e P T T TS

MAIN: MOV
MOV
MOVX

MOV
KIKIs MOV
INC
CJNE

DPTR, $UPIP
A, #B8H
QDPTR, A

RO, #30H

@RO, #OH

RO

RO, #7FH,KIK]

{data of control word

sclear data in address



SHUN3

TAPs

RETURN3

CHECK1

LCALL
LCALL
LCALL

MOV
MOV
MOV
MOV
MOV

LCALL
LCALL
LCALL

CLR

SETH
SETH
SETB

MOV
MOV
MOV
ING

MOV
MOV
MOV
SETB

JB
MOV

MOV

LCALL

LOAD
NO
LINE

79H, #0H
7CH, #3FH
7DH, #3FH
TEH, #3FH
7FH, #0H

KAY
CPP

‘SIC

P1.0
EA
ETO
00H

R1,#30H
NUM_ERR, #0FFH
NO_STAT, #OFFH
NUM_PUL

TMOD, #02H
TLO, #0H
THO, #0OAOH
TRO

00H,s
R4, #2H

B, #2H

DELAY

jshow display "LOAd"

_ §shaw display "NO"

¢{show display " "

jclear memory at address T73H

tdata at address 7CH,7DH,7EH

_tequal 3FH (0 (segment code))

$data st address 7TFH equal OH

‘
jrecefva key and show display
jcompare ,must not grester than 254
$change data 3 bhyte( receive 3 keys)
jto 1 byte

${set timer0 mode 2

j¥enerate pulse frequency 4,8 KHz

tstart generate pulse



JB
DJNZ

MOV

INC

INC

SJMP

NOSAVE: DEC
CJNE

CONs ‘ SETB
SJMP

P1.1,NOSAVE
B, CHECK

@R1,NO_STAT

R1

NUM_ERR

CON

R4
R4, #0H, CHECK

00H
RETURN

FHERERHE S BB R U RS U RS RB IR

DELAYS MOV
WAITs INC
CJNE
RET

R7,#0H
R7
R7,#5H,WAIT

§ R OREEREEOR RO Rk

$ PROCEDURE SHOW DISPLAY "LOAd"

§ FRAR AR TR R R R R % %

LOAD: MOV
MOV
MOV
MOV
LCALL
RET

7FH, #38H
TEH, #3FH
TDH, #77TH
7CH, #5EH
EEE

3R R EEOREEEE OO

tPROCEDURE SHOW DISPLAY "NO“

{check response from stsetions

jcheck 2 times for normal station

${save error station

jcheck 2 times for error station

jdelay for check response

jdats equal "L*
$data equal "O"
jdata equal "A"
jdata equal "d*

t{show display



§ R EREEORREROERRREOEREE R

NO¢ MOV
MOV
MOV
MOV
LCALL
RET

3 REERERREEEEEEEEEREE ORI

7FH, #0H
TEH, #37H
7DH, #0BFH
7CH, #0H
EEE

{ PROCEDURE SHOW DISPLAY * "

RO OEE R

LINE: MOV
MOV
MOV
MOV
LCALL
RET

7FH, #0H
7EH, #BH
7DH, #8H
7CH, #6H
EER

. jclear data
jdata equal *"N"
tdata equal "O"
jclear data

. yshow display

tjclear data

{data equal "_"
jdata egual ot
tdata equal "_"

$show display

§ IR ROk

$ PROCEDURE RECEIVE KEY AND SHOW DISPLAY

§ R ORI ORRE R IORE R

KAY: MOV
KEYY1: MOV
MOV
MOV
MOVX

MOV
JAIY: MOVX
MOV
ANL
CJNE

R4, #4H
DPTR, #UPIC
A, #OEEH
R6, A
@DPTR, A

RO, #0FFH
A,@DPTR
TTH, A

A, #070H

A, #070H, SAN

jreceive 4 keys (total enter key)
;port‘c

{scanner column bedgin at "11101110"
;p%ck present data

toutput, data to port C

$ input data from port C
tpick data of A into memory at 77H
s interest 3 bit( 6th, 5th, 4th)

thave input key that send or not

”



ouu1ls
EREE1:

YUYL:

ASSSS1s

SANs

MOV
MOV
Mov

MOV
MOV
MOVX

MOV
MOV
MOVX

MOV
MOV
MOVX
DEC
CJNE

INC
MOV
RL
MOV
CJNE
DEC
CJNE

MOV
MOV
RL
MOV
MOVX
LJMP

MOVX

R5,#01H
R1,#7CH
R7,#0EEH

A, #0H
DPTR,#UP1A
@DPTR, A

A,R7
DPTR, #UPIC
@DPTR, A

A,@R1
DPTR,#UPIA
@DPTR, A

R3
R3,#0H,AS55551

R1
A,R7

A

R7,A
R1,#80H, YUY1
R5
R5,#0H,EREE1L

DPTR,#UPIC
A,R6E

A

R6, A
@DPTR, A
JATY

A,@DPTR

jclear data in part A

jselect column that show display

t{put data in port A

$ increase pointer Rl
jchange columh that show display

$show data in display until R1=80H

$check next column that receive key

joutput, data to port C

jout. from jump when have key

thave key (sent key)



MOV 78H, A tpick key in memory at sddress 78H
CJNE A,#0R7H,POO1

MOV A, #66H tdata of forth numhber
POOtL: CJNE A, #0EBH,P002

MOV A, #4FH $data of third number
P002: ‘ CJNE A, #OEDH, P0O03 '

MOV A, #5BH {data of second number
P003: CJNE A, #OEEH, P0O04

MOV A, #6H t{data of first number
P004: CJNE A,#0D7H,P00S

MOV A, #7FH jdata of eligth number
P0O5: CJNE A, #0DBH, P006

MOV A #TH (}data of seventh numher
P00G6: .CJNE A,#0DDH, P0OO7

MOV A, #7DH jdata of sixth numher
PO0O7: CJNE A, #ODEH, P0OO8 :

MOV ° A, #6DH jdata of fifth number
PO0B: CJNE A,#0B7H,P009

MOV A, #0H {data of enter key
P009: CJNE A, #0BBH,P0010

MOV A, #OF1H tdata of function key
P0O10s CJNE A, #0BDH,POO11

MOV A, #3FH jdata of zero number
POOt1: CJNE A, #0BEH, ASS

MOV A, #6FH jdata of nineth number
ASS: MOV 79H, A stpick iIn segment code

CJNE R4,#1H,JERRY tloop equal 4th loop

CJNE A,#OH, TOM ${check enter key
LJMP ~ EEE tshow display of key
TOM: MOV R4, #4H $set new laop )
MOV TCH, #3FH jset initial data
MOV 7DH, #3FH ‘tset initial data
MOV 7EH, #3FH jset. initial datsa
MOV 7FH, #0H $set initial data

LJMP JINN tjump that show display



JERRY? CJNE A, #0H, JINN $loop not equal 4th loop and check

jenter key

LJMP EEE .4show display
JINN1 MOV TFH, #0H
MOV 7TEH, 7DH jtransfer data {n memory
MOV 7DH, 7CH
MOV TCH,79H jitransfer new data
)i H MOV R5, #0FH
EREE: MOV R1,#7CH
MOV R7,#0EEH
YUY: MOV A, #0H
MOV DPTR,#UPIA
.MOVX @DPTR, A {clear data in port A
MOV A,R7
MOV DPTR,#UPIC
MOVX @DPTR, A $input data tn port c -~
MOV R3,#0FFH
ASS11t MOV A,@R1
MOV DPTR,#UPIA $ input data port A

MOVX @DPTR,A
DEC R3
CJNE R3,#0H,ASS1

INC R1 {increase pointer

MOV AyR7

RL A jchange column that show display
MOV R7,A

CJNE R1,#80H, YUY
DEC RS
CJNE R5,#0H,EREE



JAN?

KEY:

EEH:

EEE1}
TEREE?

TYUYs

TASS1s

MoV
MOV
MOVX

MOV
MOV
MOVX

MOVX
CJNE
LJMP
DEC

CJNE
LJMP
LJMP

MOV
MOV
MOV
MOV

MOV
MOV
MOVX

MOV
MOV
MOVX

MOV
MOV
MOV
MOVX
DEC

A, #OH
DPTR,#UPIA
@DPTR, A

A,78H
DPTR, #UPIC
@DPTR, A

A,QDPTR
A,78H,JAN
ouu

R4

R4, #0H,KEY
ERE

KEYY1

B,#01H
R5,#0FFH
R1,#7CH
R7,#0EEH

A, #0H

DPTR, #UPIA

@DPTR,A

A,RT
DPTR, #UPIC
@DPTR, A

R3,#0FFH
A,@QR1
DPTR,#UPIA
@DPTR, A

R3

. tclear port A

tpick colummn that find key put port C .
$in order to check delete key

tcheck delete key
$show display that not change data

treceive key equal 4 keys?

jequal 4 keys jump to show display

jclear data port A

$input dats in port C

$ input data in part A (7 segment)



CJNE R3,#0H,TASS1

INC Rt ' - §increase pointer (index date port A)
MOV A,R7

RL A jchange column to show display

Mov R7,A

CJNE. R1,#B0H, TYUY jshow 4 column
DEC RS

CJNE R5,#0H, TEREE

DJNZ B,EEE1

MOV A, #0OH

MOV DPTR,#UPIA

MOVX @DPTR, A tclear port A
RET

;#***#******}***%*#**#*******************#************************************

CPP: MOV A, TEH _ sat, hundred position
CJNE A,4#3FH,GT0 jcompare data equal 0 ?
LJMP EEE jshow display

GTO CJNE A #6H,GT1 jcompare data equal t ?
LJMP EEE - jshow display

GT1: CJNE A, #5BH, NWW jcompare date equal 2 ?
MoV A, 7DH $at decimal position
CJNE A,#3FH,G0TO {coppare date equal O ?
LJMP  EEE $shaw display

GOTO: CJNE A,#6H,G0T1 scampare data equal 1t ?
LJMP EEE jehow display

G0T1: CJNE A, #5BH,G0T2 jcompare data equal 2 ?
LJNMP EEE {show display

G0T2: CJNE A, #4FH,60T3 scompare data equal 3 ?
LJMP EEE $show display

G0T3: CJNE A,#66H,G0T4 jcompare data equal 4 ?

LJMP EEE t$show display



GOT4: CJNE A, #6DH, NWW t$compare data equal 5 ?
MOV A,7CH tat unit position
CJNE A, #3FH,G00TO jcompare dgta equal 0 7
LJMP EEE tshow display

G00TO: CJNE A,#6H,G00T1 jcompare data equal 1 ?
LJMP EEE $show display

G0O0T1: CJNE A, #5BH, G0OOT2 -‘jcampare data equal 2 ?
LJMP EEE ' tshow display

300T2: CJNE A, #4FH,Q00T3 jcompare data equal 3 ?
LJMP EEE $cshow display

B800T3: CJNE A, H66H, NWW }comﬁare data equal 4 ?
LJMP EEE §show display

NWW3 MOV TFH, #0H tdats equal display " "
MOV TEH, #40H ydata equal display "-"
MOV 7DH, #79H {data equal display "E"
MOV 7CH, #40H jdata equal display "-"
LCALL  EEE jshow display "-E-"
AJMP TAP trecefve new total key

NUS RET

§ TR IO R ORI R 5 R
$ PROCEDURE CALCULATE UNIT POSITION
§ B EEORE RO R

SOT1s MOV NUM_PUL, #0H jclear memory at address 73H
50513 MOV R3, NUM_PUL

INC NUM_PUL

MOV A,NUM_PUL

LCALL  WAN

CJNE  A,7CH,S0S1 {compare

MOV NAR,R3 tunit position in heximal base

RET



§ PEEREREEERERRRER RSO
$ PROCEDURE CALCULATE DECIMAL POSITION
§ F IR RO ORE R

$0T21 MOV NUM_PUL,#OH
5052¢ . MOV R3, NUM_PUL
INC NUM_PUL
MOV A,NUM_PUL
LCALL  WAN

CJNE A,7DH,5052

MOV R4, #OH
SOTT2: MOV B, #0AH '
STT2t INC R4 twhen procedure end ,R4 will pick

${decimal in heximal bhase
DJNZ B,STT2
DEC R3
CJNE R3, #0H,S0TT2
RET

§ I MR R W IR S A A A A 3k 3
$ PROCEDURE CALCULATE HUNDRED POSITION
§ RO EOE R R

SO0T3: MOV NUN_PUL, #0H
50531 MOV R3,NUM_PUL
INC NUNM_PUL
MOV A, NUM_PUL

LCALL  WAN
CJNE A,7EH,5053

MOV R1,#0H
SOTTT3: MOV R6, #0AH
S0TT3: MOV -B, #0AH
STT3: INC R1 jwhen completely end ,R1 will pick

thundred position in heximal hase

DJNZ B,STT3



DEC R6

CJNE R6,#0H,S50TT3
DEC R3

CJNE R3, #0H,SO0TTT3
RET

§ AR R IR R
$ PROCEDURE MAIN CALCULATE EVERY POSITION
§ 3R AR K K K K K K AR

SICs MOV R4, #0H
MOV R1,#0H
MOV A, TEH

CJNE  A,#3FH,B001
MOV A, 7DH
CINE A, #3FH,B002

LCALL SOT1
LJMP DDD
8002 LCALL SOT1
LCALL S0T2
LJMP DDD
G001 LCALL SOT1t
LCALL S0T2
LCALL S0T3
ih]iH MOV A, NAR
CLR c
ADBC A,R4
ADDC A R1
MOV NUM_PUL,A ipresently pick 1 hyte in heximal

tbhasa

RET



§ IR R AR I NI IR ORI R

WAN: MOVC
RET
DB
DB
DB
DB
DB
DB
DB
DB
DB
DB

A,@A+PC

3FH
O06H
5BH
4FH
66H
6DH
7DH
07H
T7FH
6FH

§ IR R R
$PROCEDURE FOR ‘DISPLAY ERROR
;¥***#*************i*!********&**-

DISPLAY: MOV

LCALL
LCALL
LCALL
MOV

LCALL
LCALL

LCALL.

AGAIN: MOV
MoV

TAH, NUM_ERR

SAVE
SA_NUM
SHOW

 SHOW3, #79H

MOVEIN
ENTER
MOVEOQOUT

RO, #30H
R7,#0H

$0

A
33
$4
(4]
16
37
38
{9

tsave number error in memory

tdata for diseplay number errar bit2
$date for display bito,1 _
jconvert decimal to hex for bit0,1,2
sset data for display hit3

)
ssave all register
tcheck enter and display data

tmovecut all register

tstart address for display



SEE1

INC
INC
MOV
PUSH

LCALL
LCALL
LCALL
MOV

LCALL
LCALL
LCALL

POP
MOV

MOV
CJNE
LJMP

R7

RO

78BH, QRO
7BH

KEEP
SA_STAT
SHOW
SHOW3, #5CH

MOVEIN
ENTER
MOVEOUT

7BH
@RO, 7BH

A R7
A, TAH, SER
AGAIN

jdata for display no. station bit2
{data for display bit0,1

jconvert decimal to hex for hit0,1,2
$cet data for display bit3

tsave all register

jcheck enter and displsy data

jmoveout all register

t{displaey = number error ?

jgoto loop display again

$ RO R Rk

$PROCEDURE FOR SET DATA NUMBER ERROR BITO, 1
$ RREEEE R R REOEEE Rk

SA_NUM:

PUSH
MOV
SWAP
Mov
NOV
ANL
MOV

MOV

SWAP

7FH
A,NUM_ERR
A
NUM_ERR, A
A, #0FH

A, NUM_ERR
7FH, A

A,NUM_ERR
A

$4 bit high <-> 4 bit low



DA A {convert hinary to decimal

MOV NUM_ERR, A $save number error
MOV R2,#0H
PLUS: MOV A,R2

CINE A, 7FH,WELL

SJMP us
WELL: MOV A, #6H
ADD A NUM_ERR
DA A tconvert binary to decimal
MOV NUM_ERR, A
INC R2
SJIMP PLUS
us: MOV BITO,NUM_ERR sset, dats for hit0,1
POP 7FH
RET

;**********************%**********#********
$PROCEDURE FOR SET DATA NUMBER ERROR BIT2
§ AR EE R IOR IR R

SAVE: MOV BIT1,#0H
MOV R6, #0H
LOOP: INC RE
MOV A,R6E
CJNE = A,TAH,LD $if number < 99 then set bit2 = 0

PR
/ SJMP TURN1

N N R MRy



LDt CJNE A,#064H,LOOP
INC BIT1

KNOW: INC R6
MOV A,R6

CJNE A, 7AH,SAD

R RN RN E RS
SJMP TURN1

R R E DS NSRS

SAD: CJNE A, #0CBH, KNOW
INC BIT1
TURN1: RET

tif 99< number <199 then set bit2 = 1

$if number >199 then set bhit2 = 2

§ RO RO R

$PROCEDURE FOR SET DATA NO. STATION BITO,1

§ FH R R RN IR RN R

SA_STAT: PUSH TFH
MOV A,@RO
SWAP A

MoV @RO, A

MoV A, #OFH
ANL A, &RO

MOV 7FH, A’
MOV A,@RO

SWAP A

DA A

MOV @RO,A

MOV R2,#0H

$}4 bit high <-> 4 bit low

$caonver binary to decimal



PP3 MOV AsR2
CJNE A, TFH,WW

SJMP THEN
WWs NOV A, #6H
ADD A,8RO
DA A
MOV &R0, A
INC R2
SJIMP PP
THEN3 MOV BITO,®&R0O jset data no.statio bBitO,1
POP 7FH
RET

§ BRI R IRk ko o
$ PROCEDURE FOR SET DATA NO.STATION ERROR BIT2
§ R H A JE 0 6 30 6 3 o 3 M T R M I o

KEEP1 MOV BIT1,#0H
MOV R6,#0H
LL: INC RE
MOV ‘AyR6
MOV ME, &RO.
CJNE A,ME, DD yif no.station < 99 then bit2 = 0

B N R R

SJMP .  TURN2

§ R

DD CJNE A,#064H,LL $if 99< no.stetion <189 then bit2 = 1
INC BIT1
00: INC R6

MOV A,Rb



MOV 'ME, QRO
CJNE  A,ME,BB

R N S s
SJNMP TURN2

I

BB: CJNE A, #0CBH, 00 .3if no.station > 199 then hit2 = 2
INC ‘BIT!
TURNZ2: RET

§ AR IR KR R R
$ PROCEDURE CONVERT DATA FOR DISPLAY
§ F IR AR S R K R T 3 5

SHOW3 MOV A, #OFH
ANL A,BITO
LCALL  CONVERT

MoV SHOWO, A jdata for display hitoO
MOV A,BITO

SWAP A

Mov BITO,A

MOV A,#0FH

ANL A,BITO

LCALL  CONVERT

MOV SHOWI, A jdata for display bit1l
MOV A, #0FH -
ANL  A,BIT1

LCALL CONVERT
MOV SHOW2,A tdata for display bhit2

RET



§ A AR Rk
$ PROCEDURE CHECK ENTER KEY
$ BEEREEEREEEHORE RO

ENTER3 MOV DPTR,#UPIC tport C
MOV A,#0EEH {scanner column
MOV R6,A tpick present data
MOVX @DPTR, A tjoutput data to port C
JAL2t MOVX A,@DPTR $input datae from port C
MOV TTH, A
ANL A,#070H
CJNE A, #070H, SN2 shave input key that send or not
MOV R4,#01FH
00LOs LCALL  SCAN tdisplay date
DEC R4 _
CJNE R4, #0H,00L0 fcount for scan display
MOV DPTR,#UPIC
MOV A,R6
RL A jcheck next column
MOV R6,A
MOVX &DPTR, A $out.put. data to port C (determine cdlumn
LJMP JAT2
SN2:¢ MOVX A,@DPTR thave key (sent key)
MOV 78H,A

CJNE A, #ORTH,PO12

MOV A, #66H tdata of forth number
P0123 CJNE A, #0EBH,P022

MOV A, #4FH tdata of third number
P022: CJNE A, #0EDH,P032

MOV A, #5BH sdata of second number



P0323 CJNE A, #0OEEH,P042

MOV A, #6H $data of first number
P042: CJNE A,#0D7TH,P052

MOV A H#7FH jdata of eigth number
P0523 CJNE A, #0DBH,P062

MOV A, #7H $data of seventh numher
P0621 CJNE A, #0DDH,PO72

MOV A, #7DH ‘jdata of sixth number
P0721 | CJNE A, #0DEH,P0B2

MOV A, #6DH tdata of fifth number
POB21t CJNE A, #0B7H,P092

MOV A, #0H idate of enter key
P0g92; CJNE A, #0BBH,P0102

MOV A,éOFlH {data of function key
P0102s CJNE A, #0BDH,PO112

MOV A,#3FH jdata of zero number
PO1121 CJNE A, #0BEH, SS

MOV A, #6FH jdata of nineth number
551 CJNE A, #0H,MAL jcompare equal enter key ?
Al RET
MAL: LJMP ENTER )

§ AR R KA Rk R R

SCAN: MOV B, #050H
cot MoV A, SHOWO
MOV DPTR, #UP1A
MOVX  @DPTR,A finput datas for hit0 in port a
MOV DPTR, HUPIC
. MOV A, #0FEH $set port ¢ for display bBitO

MOVX °~  @DPTR,A
DJNZ B, CO

MOV B, #050H



C1:

C2:

C3as

CONVERT:

MOV
MOV
MOVX
MOV
MOV
MOVX
DJNZ

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
DJNZ

MOV
MOV
MOV
MOVX
MOV
MOV
MOVX
DJINZ

RET

INC
MOVC
RET
DB

A, SHOW1
DPTR, #UPIA
QDPTR, A
DPTR, #UPIC
A, #OFDH
QDPTR, A
B,C1

B, #050H

A, SHOW2
DPTR,#UPIA
@DPTR, A
DPTR,#UPIC
A, #OFBH
@DPTR, A
B,C2

B, #050H

A, SHOWS
DPTR,#UPIA
@DPTR, A .
DPTR,#UPIC
A,#OFTH
@DPTR, A
B,C3

A, QA+PC

3FH

. }input data for bitl in port a

tset port c for display bitl

jinput data for bit2 in port =

tsaet port c for display bit2

{input data for bit3d in port =

$set, port o for display bit3

tshift from "ret" = 1 address

tfor move 0-9 to display

10



MOVEIN:

MOVEOQUT?

DB
DB
DB
DB
DB
DB
13:]
DB
DB

MOV
MOV
MOV
MOV
MOV
MOV
MOV
MOV

RET

MOV
MOV

MOV

MOV
MOV
MOV
MoV
MOV

RET

END

06H
5BH
AFH
66H
6DH
7DH
07H
7FH
6FH

66H, RO
69H,R1
6AH,R2
6BH,R3
6CH,R4
6DH,R5
6EH, R6
6FH,R7

RO, 68H
R1,69H
R2,6AH
R3,6BH
R4, 6CH
R5,6DH
R6,6EH
R7,6FH

1
32
13
14
$5
16
37
;8
19
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THE TIMER CONTROL (TCON) SPECIAL FUNCTION REGISTER 5
Bit Symbo!  Function
7 TF1 Timer 1 Overflow flag. Set when timer rolls from all ones to zero. Cleared when processor

vectors to execute interrupt service routine located at program address 0018h,

6 TR1 Timer 1 run control bit. Set to 1 by program to enable timer to count; cleared to 0 by
program to halt timer. Does not reset timer.

5 TFO Timer 0 Overflow flag. Set when timer rolls from all ones to zero. Cleared when processor
vectors to execute interrupt service routine located at program address 000Bh,

4 TRO Timer O run control bit. Set to 1 by program to enable timer to count; cleared to 0 by
program to halt timer. Does not reset timer.

3 1E1 External interrupt 1 edge flag. Set to 1 when a high to low edge signal is received on port 3
pin 3.3 (INT1). Cleared when processor vectors to interrupt service routine
located at program address 0013h. Not related to timer operations.

2 m External interrupt 1 signal type control bit. Set to 1 by program to enable external interrupt 1
to be triggered by a falling edge signal. Set to 0 by program to enable a low level
signal on external interrupt 1 to generate an interrupt.

1 IE0 External interrupt 0 edge flag. Set to 1 when a high to low edge signal is received on port 3
pin 3.2 (INTO). Cleared when processor vectors to interrupt service routine located at
program address 0003h, Not related to timer operations.

0 IT0 External interrupt O signal type control bit. Set to 1 by program to enable external interrupt 0
to be triggered by a falling edge signal. Set to 0 by program to enable a low level
signal on external interrupt 0 to generate an interrupt,

Bit addressable as TCON.O to TCON.7
7 6 5 4 3 2 1 0

Gate | CT M1 MO | Gate | C/T M1 MO

[ Timer 1 I Timer 0 ]

74 n.1 TCON Funclion Register



7 s 5 4 3 2 1 0
l Gote 1 ¢ [ My | Mo |cate |“em | w1 | wo
{ Timer } 1 Time: 0 )

THE TIMER MODE CONTROL {TMOD) SPECIAL FUNCTION REGISTER

Bit  Symbol
7/3 Gate
Y62 /T
51 M)
o 4/0 MO
] 3

Function

OR gate enable bit which controls RUN/STOP of timer 1/0.Set to 1 by Prog:am to enable
tvrner to tun if bit TR1/0 in TCON is set and signal on external interrupt INT1/0 pin is
high. Cleated to 0 by program to enable timer (o sun if bit TR1/0 in TCON is set.

Set 10 1 by program to make timer 1/0 act as a counter by counting pulses from external
Input pins 3.5 (T1) or 3.4 {T0). Cleared to 0 by program to make timer act as a timer
by counting internal frequency,

Timer/counter operating mode select bit 1. Set/cleared by program 1o select mode,

Timer/counter operating mode select bit 0, Set/cleared by program to select mode.

M1 MO Mode
0 0 0

0 1 1
1 0 2
1 1 3

TMOD is not bit addressable

THOD Function Register
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Timers

Oscillator +12d N

3 Frequency

Y

CA « 0(TMOD Timer Operation) K

v

— O 10 Timer Stages

Counter ICﬁ = 1 (TMOD Counter Operation)
'71/0 Input Pin* !

TR1/0BitIn TCON  ———meed :
s v

Gate Bit In TMOD !

INT1/0 Input Pin

gﬂ N.2 Timer / Counter Control Logic
Timing
bl

511ﬂﬁﬁtna§nnTﬂ7un1u1ﬁtﬁu1nﬁtua§ Fuaviudynsurnineluve sfinaud
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Timer Modes of Operation
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o ¢ el
wanetia InniaeTne 4 Tnum

Timer Mode 0 \
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(Figure 2.11) !
Times Mode 0 13- BI Timer/Counler !
Pulse
Input m——1  TLX8Bits THX 8 Bits TFX L—P interrupt
(Figure 2.11)
~ Timer Mode 1 16 - Bit Timer/Countet
1
Pulse
Inpit i TLX 8 Bits TFX ammmmmmn: onll R IVT 413
(Figure 2.11) .
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Q' 3” n.3 Timer 1 and Timer @ Operation Mode
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7 6 5 4 3 2 1 0

EA - ET2 ES ET1 Ex1 ETO | EXO

THE INTERRUPT ENABLE (I€) SPECIAL FUNCTION REGISTER

Bit  Symbol
7 EA

6 —

5 ET2

4 €S
‘3 ET1

2 EX1

1 ETO

0 EX0

Function .
Enable interrupts bit. Cleared to O by program to disable alt interrupts; set to 1 to permit
individual interrupts to be enabled by their enable bits. 5

Not implemented.
Reserved for future use.

Enable serial port interrupt. Set to 1 by program to enable serial port interrupt; cleared
to 0 to disable serial port interrupt.

Enable timer 1 overflow interrupt. Set to 1 by program to enable timer 1 overflow
interrupt; cleared to O to disable timer 1 overflow interrupt.

Enable external interrupt 1. Set to 1 by program to enable INTT interrupt; cleared to 0 to
disable INT1 interrupt.

Enable timer 0 overflow interrupt. Set to 1 by program to enable timer 0 overflow interrupt;
cleared to O to disable timer 0 overflow interrupt.

Enable external interrupt 0. Set to 1 by program to enable TNTO interrupt; cleared to 0 to
disable TNTO interriipt.

Bit addressable as IE.0 to IE.7

7 6 L) a4 3 2 1 0

3 o PT2 PS PT1 PX1 PTO | PXO

THE INTERRUPT PRIORITY (IP) SPECIAL FUNCTION REGISTER

Bit  Symbol
7 —

6 —

5 PT2

4 PS

3 P11

2 PX1

1 PTO

0 . PX0

Function
Not implemented.

Not implemented.
Reserved for future use.
Priority of serial port interrupt. Set/cleared by program.
Priority of timer 1 overflow interrupt. Set/cleared by program.
Priority of external intérrupt 1. Set/cleared by program.
Priority of timer O overflow interrupt. Set/cleared by program.
Priority of external interrupt 0. Set/cleared by program.

Note: Priority may be:‘i (highest) or O (lowest) ‘

Bit addressable as IP.0O to IP.7
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REGISTER VALUE(HEX)

pc 0000
DPTR 0000 ' 5
A 00
B 00
SP 07
PSW 00
PO-3 FF
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IE 0XX00000b
TCON 00
TMOD 00
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TH1 ' 00
TL1 00
SCON 00
SBUF XX
PCON ' OXXXXXXXb
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Interrupt Enable Disable

g ‘ : d o (o ¢ g
araninlufiained &7 ol o1 Aseaunsoreuanotontnodurle WAN L TR

ﬁ""d\lt t a (u(‘1'va ﬁuou 'lve-,
1U%"0" nv NAWNITONDUIUDINDDULNBTITUN LA m  EA unda'mqm'wtlau ninNIT¥

Sutnotsunalansolaisls

Interrupt Priority

ao { v ' o (v g o e w - d
F3d1noT 1P autﬂunvuanvﬁautnasvwnqnunvwuanﬂqnwnuwaﬁaﬂ ﬁw&mntﬁu
"9 -] o s v v -4 ﬁ d o o v W a du Cotes v
1" nasaAwEaEeIn  anvanidutor  faslinaudadaten Suinedfunnitiandad
a 1 b o S ° [ h, . 1% e o @ -1 o
VINAWITADULNDTTUNAIDUNIAI WA tosnI 1a WANINIAIWAIAIAININNIB 1ODY
Co ¢ o v oo v v e d v
tna11wnwaoawnnanunkuéwﬂqﬁenvwnwtasauao

a v o o & ) ' W a & o o
t.l"wu ﬂa”u“ﬁtnﬂ’]u 2 tt“aﬂ”ﬂ')'\n&')ﬁfElnqnu tnﬂﬂuu;a”nuué’ql’qavuﬁqfﬂ‘r\

{
o o [ Y] a"
NINANUE 9l
1. 1EO
’ 2.TFO
3.1E1
4.TF1

5.5ertal = Rl or TI

o o dﬂ
131071998 MuR IR Serial  Interrupt finadrdgasanlaeanin ps Ty 1P

vl e uauﬁnguq 1w won

Interrupt Destinations

t a dv (e 'l v ° ¢ ['4 n: ° ' a o *1 v ‘l '
N2 UL NOTTUNNN nTﬂﬂmwnwmmommmﬂﬂnmunu\mnwuﬂ 9 uvulg

. & v T {d va lo ¢8 a o e ' ' tl
AINNINTINUNY ﬂ’lln’&l\”a'f ')’IQU‘l“DulnU’TWﬂuuQﬂU?ﬂ'\?‘nﬂ"““u\)T'lJ‘FuﬂTNEJOﬂ fn

o a v ( o d a a a v ¢
LU LNANTITIULNDTTUNIENNTIT L NVAN PC ﬂOUTﬂTHﬂTNnﬁmvlﬂﬂaulﬂ077un

v d v ° P ' o - o vu
aduuﬂlmﬂ'luRAMﬂ’]ﬂrlu ua')ﬂ‘)“ﬂ"ﬂ1l‘n7ﬂqunmqu“u\jnl“N'}Uﬂ&l'ﬁ@ﬂ"‘"“ﬂ\lﬂﬂﬂﬂ"'iq\3

»



INTERRUPT ADDRESS (HEX)
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TFO 000B
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54193,/74193

Synchronous 4-Bit Binary Up/Down Counter (Dual clock with clear)

Schottky TTL High-Speed TTL Low-Power Schottky TTL Stendard TTL Low-Power TTL"
Package Package Packsge Package Packag,
Device Type Device Type Device Type Device Type Device T kagq
e rclrmer YPercIpImicr YPercTPmer YPercIpImcr] Ot YPelc
SNS4LS193 ) O Wi SNS4183 J W] SNS4L 193 ) Ol
T.1
e SNIALS19) 3 OIND) SNT4133 J O|NDY SNUL 19 J Ot
rusasiyySposis | oD FO | FMS4193/F M3366 [0 D)
FAIRCHLD ToRsin/ RS 90| FD] | 10| FCIa193/FCo366 [0DIPO)
MOTOROLA SNTLS1% PO MC74193 PO
NS C DMSILSI9) 0] OMS4LI9) IO
- Ve OMI4L S 193 DM74t83 N DML 183 4
PHLIPS NIALS 193 [5) N14183 o
$54193 FOIRO] WD)
SIGNETICS ) N1 Folag)
SIEMENS Flizet D
FUATSU 1LS193 . MO
HTACH HO LS 193 P O HO2542 o, L0
MITSUBISH MHLS9) PO M53383 PO
NEC LS 19 C D) #PB2193 D
TOSHBA TolI83 b [
AmS4LS19)
AMD Am74L 5193
Electrical Characteristics SN54L.S 1 93/SN74LS193 - . Pin Assignment (Top View)
sbsolute maximum ratings over operating free-sir temperature range mevis wintg ,._'_'“L
e Tk u[ﬂ‘m‘ 1080 0:" o;u
Sopply vongs. Voo W Ooeratng tree-an | sasats| —ss°c o 125°C minininimin 3
Input voltage 5.5V temperatwre range | SriLs oC 10 10C ! '
Storage temperature range ~65°C 10 150°C J T 1 l I ]
. A CLLAR BORROW CaRRY (O
recommended operating conditions
0] s )
SN541.5193 SN74LS 193 } - axst cant
MIN_NOM MAX | MIN _NOM MAX B % o v oo 9,
Supply voags. Voo €5 5 58|45 5 s.25| V P T 1 LT
High-leve! output current, Ioy —400 —400| uA | lll !”!”l ”s”c” l”ll
Low-level oulput currant, 1o, 1 8| mA i ATA O Q. W CaM Q. V¢ QO
Count_Irequency. fogunt ] 5] o 25| MHz L pri L s P e
Widih of dny (rowt Puse, tw 70 20 ns s
O2ia 8ot Ume, tyorep 20 20 ng
Daa hoid ume, thog Q 0 ns
Operating hee-wr temperatwre. T g -55 125 0 0| °C
eloctrical characteristics over recommended operating
free-air temperature range
PARAMETER ¢ TEST CONDITIONS t MIN_ TYP$ MAX [UNIT
Vil High-lavel mput voltage 2 v
Vi Low-lavet ingut voliage . 0.8f v
Vi Input clamp voliage VoC =MIN, Y§=—imA —=1.5 v
VCCmMIN, V=2V,
v High-t
oM igh-level output vortage ViL=0.8v.  Igp=—400uA .Y 4 . v
. VEC=MIN, V=2V
VoL  Low-tevel output voltage Vi = 08V, oy = 8mA 03 05| Vv
inputl ourrent a1 mamimum
Y irpat valtage ‘VEGEMAX, Vi1V 0.t| ma
™ High-level nput current Voo =MAX, V=24V 20} pA
i Low-tevel mput current VCC =MAX, Vi=0.4Y 04{ mA
sksaLs | - 20 100 .
ios Short-circw output carrent® Voo =MAX snoats | =20 7100 mA
Veg =MAX, SHSaLs 19 3
‘cc Suely eurtent 1 See Note 1, SHILS 9 3 mA
lmgx  mammum clock Irequency i 25 2 MHz
1L | trom Count-wp 10 output H 17 6
veg =SV,
1Py Carey . cc [ i "
PLH trom Count-down 19 outoul Ta <25C, 16 24 s
PHL Borrow . 5 i3
PLH from Erther Count to 4 - 2 8 -
pHL | oulout O y OL = 150F o 4]
Pun |, . _— R 40
P rom L 08d 10 outaut Q ) (R m m ns
1pHy_ | from Clesr to ouiput O H | 23 3] ns
NOTES 1 IgC 'S moasured with all outputs open clear and load inputs grounded, and ail other

1npuls at 4 5V

A Ciear overndes 1084, data. and count npuly
B

when counting up, count-down IrHUt must be Mgh: when counting gown, count-up nput

must be hgh

TFor condtions shawn 88 MIN or MAX, use the appropriale valus speched under recommended operabing cond lions 1o the spalicable typ

$Al typcal vatues are at VCe =3V, Ta=25C

*Not more than one outpul Should be shorted at & hime,

®ipL H M oropagation celay rme, Wow-to- gh-fovel outpul
1PHL_ 2 propagatron oelay time, gn-to-low-tevel outpul

CONIINUED ON MEXT PAGE
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54193,/74193(CONTINUED)

Functional Block Diagram

[{E)]
= outPYUT
U canny
i outPuT
DATA (15}
INPUT & Q_
)
idd g o ~OUTPUT 0,
1
v 8 Yy
COUNT >
oata (1)
INPUT § { »—
-
[l Qg ouUTPUT Qg
t
oATA LD
INPUT C r.?‘_}- "
" Oc-—g———— OUTPUT O
T
£ &|
DATA %) =
INPUT O
{14)
CLEAR
LE *DJ b W
OUTPUT Op
T
L4
voap 11
]
c? Dynanto input activated by a transition from s high level 10 8 iow lovel.
‘195.°L193.°LS198 SYNCHRONOUS 4-BIT UP/DOWN COUNTER
typics! clear, load, and count sequences
:"";1"“"."'":.""'"" Socsonos {See Notes Aand B)
2. Lond (preser) 1o brwry iheieeh,
1. Cost 19 10 fowrteen, Afteen carry, tera, o, 14 (wo
4. Count down 16 one. 1er0, Borrow, kitaen, fourtesn, #0d fhrisen N
oLean l l
1
LOAD [ |
[ LI
-
_," ll_______h___-g_________
Iy "r._.._____._._._...._._..__._._.__._
L} [ ]
e e e e e e e o o — s
oata 11 [
NN T~ . A
(] [} .
° | Tt t |'
' [}
[} !
| !
I
]

1
! !
I I
! [
| [
! ] 1
o8 ::U [ 1| 1 1 [
ovreurs 1 T : . ) l -
w Lt 1 o [~
wId L 4
1 1] ) 1 i
CARAY [} : : ] U v ’ ;
11 L ] i | '
BORROW 1 1 ] ] ] 1 ) U :
seovencE I ' ] "I , woonoe ' 1 | I [ . 0w nI
WLUSTRATED - COUNT P oown
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54123/74123 Duat Retnggerable Monostable Multivibrator with Clear

Schottky TTL High-Speed TTL Low- Power Schoitky TTL Standard TTL Low-Power TTL
: Package Package Package Package , * | Package
Device Type Device Type - Device Type Device Type -{ Device Type
a Yo IclPIm[cr c[P[m]cF [c[PmM[c c[pm[cr c[PIM
I~ SNSILS 123 1) W| SN3¢123 115 WO} SNSAL 123 10
ET. L B SNILSIZY I O|NG SN4t23 ¢ JDIND SNTCL12) 10|80
P o s /ey oD
! FAIRCHILD : Tenain),/vewin) IS
p—— DMs4L 1234 U]
MOTOROLA MCT4123 PO OMUL 1A L)
DMSeLS12) [©]
NS.C. DMILS123 [ OMI4123 NG,
| PHILIPS NTLS1Z3 N123 [}
p—
S54123 FOlB@®  |wy
SIGNETICS N1123 RO
SIEMENS FLKIZI [0
p
i b—
{ FUIITSU 1AL S 123 M MB4d0 D
o
4 HITACH HOTLSI ol 074123,/ 102516 | Dl
§ MITSUBISH! WIS 123 PO M53323 0
NEC - #PB2123 oF
RN
TOSHIBA H
Electrical Characteristics SN54LS123/SN74LS123
Pin Assignment (Top View)
. sbsolute maximum ratings operating free-sir temperature range -
Sepply vollage VU J T Ouerating free anr HIEHTH -850 10 125 . @
T it voltage 1w fempeiatere inge [ swrais oC 10 10C v o Cl ?
. Siorage 1emperature range - 43¢ 0 1% cC ext R 10 20 CLR o)
| recommended operating conditions 'y “ " " " N LI—LT
SNB4LS 123 SN74LS 123 UNIT
N_NO MAX MAX 1 CLH
Supply veltaps VOO Cas 3 33 N i) 528 M o
High-fe wipvt torrent 'Om ) 400 - 400 nh )
Low Teve outbel Cument ‘0L ¢ $ - .
Puise w1y © “ 3 B b
Culemst timeg rersstance Rest S 180 S 280 ] %@ CLR o
Eternal mmery conncitance, Cast Mo resinclien N resinghion
t Reat Cort termeal 9 50 o —X .
Temsra. s =38 125 3 n| c —'Lr-' P - P s . 3 T
electrical characteristics over recommended operating L - -
€ 14 18 1 10 2 2 ?Rey  onD
free- air temperature range \ cLA Cot Con
PARAMETER ¢ TEST CONDITIONS 1 MIN _TYP’ MAX | UNIT
Vi High-level inpul voliage 2 Vv
! ‘/lL Low-level input vollage 0.8 V y
V) input clamp voliage VGO =MIN,  Iy=—isma -5 v :
VEC=MIN,  Igy=MAX,
v High-level output voliage 21 3% v
r YOH_ Han o See Note t : FUNCTION TABLE
vee =MIN, I =8mA
flv o g ) 0 v
1| VoL Lowdevel ouiput valtage See Note 1 e 123 'LS123, U123 (See Note 4)
lnput current 3y
} n VECIMAX, V=7V 01| ma INPUTS ~ [OUTPUTS
maxsmum input voltage
|' i CLEARIA Bl Q@ a
Higt-lovel input ey
M VEC¥MAX. V=2 v 20 | nA L X x| U H
current . x H % L H
|
n ::::f" Pt VEE=MAK, V=04V oaf mA X {x LiL H
i d HIPAR Y
{{_los Short-Crcun output Cuerent @ | Voo =MAX, See Note 1 20 100 [ mA : L ’; " u
§ e Supply current Voo = MAX, 2 P ) wln
(quiescent or triggered) See Notes 2 and 3
! ' trom A 10 auipul O 22 3 s
] PLH | 507 B 1o outont O 3w
B ipne trom A to outpui O vEge = SV. Cest 0. 32 a5 .
_jtrom B output O . Rgyy =5k n 56
1PHL, trom Ciear 16 ouiout O fa=25C L. L LN s NOTES) (Ground Ceyy 10 mudsura Vou at Q. VoL a1 Q or 195 31 O
IpLy | Yrom Crear to output O Cp = 150F G Cext 'S ODEN 10 measre VOl 31 0. VoL 81 Q.o 1058t O
[ tag(min) trom & o B 1o oulpw O AL 2w I . - 116 200 | ns 2 Quescent IGG s measured (after clearing) wilh 2 4V apphed 10 all clear and A mpuls,
- i To000F | B wnputs grounded, alt oulputs open. Ceyy =0 02 uF, and Ag, =25k,
1w rom & or B 1o output Q Cent n @3 5| us 3 7Igc s measwrcd n the triggered s1ale with 2 4V apphed to att clear and Bn
L. Rext 10K mpats A wnputs grounded. sl outpuls open. Ceuy =0 02 5 F, and Rgyq =25 k1

4 1A H=nhgh lovel (s1eady state), L~

mgn Ievel,
pulse. X =uwreievant (any inpul,

low level (sieady stale)

1 pzanmtion from hgh 10 low ievel, U -one high ievel puise, 1S - one low - lavat
ncluding transitipns)
B An external timing capactior may de connecled beiween and Rest Cpyy Coyy (positive)

? =transiion trom low o

—

C For accurate repeatable pulse widths, connecl an extererrdl resisior between

Reyr/Caxr 37d VOO with Ry open-crcunted

O To obtam variable puise widths. connect exinrnale resisrance batween A,y or
Rexi /Coxt #nd Vg,

1For conditons shown as MIN or MAX. nse the value soeciied under
BAN 1ypicar vaes are at veg =SV, Ta = 25T

+Not more than one oulbul shouid be shoried a1 @ time
+1p_ e Dro0agaLion detay 1ime. low-1o-high-level oulput

1Py propagalion delay time, high-iaw-level oulput
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t For condrtions shown as MIN or MAX, use the aporonrale valu soecihicd under recommended OOCrating Gondiions
$ AN typical vatues are at Vog SV, T 25°C
#Not more 1than one oulpul should he shoried at a 1sme, and duration of the shori-Circurt should not exceed one second
NOTE 2 “Load crcut and voliage wave locms are shown on page J-1t

.

Schttky TTL High- Speed TTL Low-Power Schottky TTL Standard TTU Low-Power TTL *
Package Package . i Package . Package 5 Package
Device Type Device Type Device Type Device Type Device Type
YPe TP MErF YPe ICTPIMEF YPe IcTrImEr c[PMEF CIP [MER
5NSALS24 1) D) B
1L SNTLS 70 I ENO) R
]
FAIRCHILD 1= ;
N k)
MOTOROLA 7
i
NSC .
PHILIPS
SIGNETICS %
. A
SIEMENS &
FUNATSU :
HITACHI ;
R
MITSUBISHI ™
D X
NEC R
} 2
TOSHIBA i -
Electrical Characteristics SN54L.S244/SN741L.5244 e
sbsolute manimum ratings over operating fres-sir tempersiure range Pin Assignment (Top View) gé
Supoly voltage, V.G W ] Operatng freecaw  [SNSALS| $5°C 1o 125°C ff
Input_voltape 5.5V | temperatre range  [SNI4LS[  @C 10 10C ':;z;
Interemiler voltage 5.8V Storage temperalure range 65°C 10 150°C (D .
recommended opersting conditions ;q
LS54L6244 SN741.5244 T o
MIN _ NOM_ MAX [MIN  NOM  MAX o
Supply vollage. VCC 4.5 5 “s.5fas 5 52| v
High-level output current. 10H 12 15| maA
Low-ievel oulput current. 101 12 24| ma
Operating free-aw tamperatwre, TA 55 125 [} 1l C
olectrical chsracteristics over recommended operating > / / /
{ree-air temperature range (unless otherwise noted) / / / / .
o i
SN74LS
PARAMETER TEST CONDITIONS MIN TYP§ MAX UNIT g A "f
ViIH High-lavel tnput voltage 2 v Oal DaDsO 0O » A
Vil Low-eve! input voltage . 0.8 v R R :‘
ViK tnput clamp voltage VEC=MIN. 1=~ I8mA -15 v SNBALS204 (S SNTALS244 (4, N) "‘
Hystorous({VT + -VT =} VEC = MIN 0.2 0.4 v
. VCETMIN,  VIH =2V, K
v High-tave! output volta, ViL S a0 = ~dmA ) . v ":"
{ lavel out v .
o oo . " VCC=MIN, ViH=2V, ¢ 9
VIL =0.5V, 10H =MAX 2
_ VG =MIN, |igy =l2ma ‘0.4
VoL Low-evel cutput vollage Vin=2v, v
Vi =V max | oy =24mA 0.5
Off-state output current,
10zH . Vee =MAX. |vg=2.1v 20
e M "
ozL fow-level voltage .w,'d' . ViL =V max Vo =0.4v -20
W "x: et at maximum VEo=MAX, V=¥ 01| ma 1
M :‘n‘ghl-::l‘l‘ ot autant, veoEMAX, V=2V 20 uA 3
e Low-leve! input current VCC =MAX, ViL =0.4V ~-02]| mA !
105 Short-orowt awiput current & | VG = MAX -40 ~225| mA ‘
tugh Al Wl
Quipuls gl Vgg =MAK 3 b2l “
Outputs tow ‘LS a % )
[ H t A .
cc w' curren AN outout Qutputs ooen ™ .
£ outs P
Gsabled LS4 kH 54
switching characteristics. Vo SV. Ta 25C '
PARAMETER TEST CONDITIONS |MIN TYP MAX|UNIT
Propagation delay time,
PLH  1ow-to-tugh-level outpul ? I | .
Propsgation detay time, C =4SoF, R 6612,
'PHL ygn-to-low-lave! output See Note 2 12 8y ns
1PZr.  Output enadle ime 10 Jow level 20 30| ns
1P ZH__ Quiput enable ime to hegh lavel 15 23] ns
Qutput t sadle hime
PLZ jrom low level €L =5oF. Ry =660, L 15 v B s
' Oulput disadle ime Ses Note 2 0 . ’:'j'
PHT  irom tegh tavel ' i ns -






