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LAMPIRAN B

FKANAN BIT  PLO
ONKAN BIT  PLI
FKIRI BIT  PlL2
ONKIR BIT  PL3
SENKR BIT P32
SENKN . BIT P33
BUZER . BIT P33
: ALAMAT AWAL PROGRAM 0000H
ORG  0000H
AIMP  START
. AWAL PROGRAM ADDRES 0100H
ORG  100H
START: SETB  FKIRI
SETB  FKANAN
SETB - ONKIR
SETB ONKAN
FORWAD: ACALL MATU
ACALL DLY 1S
SETB BUZER
ACALL STOP
ACALLDLY_IS
CLR  BUZER

AIMP  FORWAD

; INITTALISASIMTR STOP

- SUBROUTINE MAJU 1 LANGKAH

; SUDUT BELOK

MAIU: MOV R3,#20
MILGT: ACALL MTRMTU
DINZ R3MILGI
RET
, SUBROUTINE PUTAR KANAN 90 DERAJAT
KANAN: MOV RG.#200
LGIKN: SETB ONKAN
SETB FKANAN
CLR  ONKIR
SETB FKIRI ;

ACALLDLY_IM
DINZ  R6,LGIKN
RET

; SUBROQUTINE PUTAR KIRI 90 DERATAT

KIRI: MOV RG,#200

LGIKR: CLR  ONKAN’
SETE FKANAN
SETB ONKIR
CLR FKIRI ;
ACALLDLY 1M
DINZ R6,LGIKR
RET

; SUDUT BELOK
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- SUBRQUTTNE BERHENT!

STOPD; ' SETB FKIRI
SETB FKANAN
SETBE ONKIR
SETB ONKAN
ACALL DLY03S
RET

. MQTOR STOP

. SUB ROUTINE MAJU DENGAN DETEKSI SENSOR

MTRAMIU: INB SENKR,CEKAN
JNB SENKN,CEKIR
SETE FKIRI
SETB I'KANAN
CLR ONKIR
CLR  ONKAN
ACALL DLYU2S

RET
CEKAN: CLR BUZER
ACALL STOP

. MUNDUR DULU
CLR  ONKAN
CLR  FKANAN
CLR ONKIR
CLR  FKIRI
ACALL DLY IS
SETB BUZER
ACALL STOP

: BELOK 30 DERAJAT
MOV R3,#150

ULGKN: SETB ONKAN
SETE FKANAN
CLR  ONKIR
SETB  FKIRI
ACALL DLY_IM
DINZ RS,ULGKN
MOV R5,#01
SETB BUZER
RET

MNDRI: ACALL STOP
ACALL DLY02S

- MOV R3,#200

LGKNI: CLR  ONKAN
SETB FKANAN
SET3 ONKIR
SETB FKIRI :
ACALLDLY IM
ACALL DLY_IM

; MOTOR ON

; SUDUT BELOK

; SUDUT BELOK



LAMPIRANB

bEKTR:

; MUNDUR DULU

DLY 1S:
ULDLYS3:
ULDLYA4:

DLY03S:
ULDLY3:
ULDPLY?2:

DLY02S:
ULDLY7:
ULDLY®6:;

DLY_IM:
ULDLY1:

DINZ R3,LGKN1
MOV  R3701
SETB BUZER
RET

CLR  BUZER
ACALL STOP
ACALL DLY02S
ACALL STOP

CLR  ONKAN
CLR  FKANAN
CLR  ONKIR
CLR  FKTRI
ACALL DLY 1S
ACALL STOP

SEIB BUZER
MOV  R3#150
CLR  ONKAN
SETB FKANAN
SETB ONKIR
SETB TKIRI
ACALLDLY IM
DINZ RS,ULKRI
MOV  RS3#01

RET

MOV R2,#4

MOV R3,#230
ACALLDLY_IM
DINZ R3,ULDLY+
DINZ R2,ULDLYS
RET

MOV  R2,42

MOV R3,425
ACALL DLY 1M
DJNZ R3,ULDLY2
DJNZ R2,ULDLY3
RET

MOV  R2,#2

MOV R3,#10
ACALL DLY IM
DINZ R3,ULDLY6
DINZ R2,ULDLY7
RET

MOV RLi#250
NOP

NOP

NOP

NOP

; SUDUT BELOK

iii
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DINZ RLLULDLY L
RET

END

iv
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8-BIT CONTROL-ORIENTED MICROCOMPUTERS
8031/8051
8031AH/8051AH
8032AH/8052AH
8751H/8751H-8

High Performance HMOS Process W Boolean Processor

Internal Timers/Event Counters o Blt-Addresanble RAM

2:Level Interrupt Priority Structure o Programmable Full Duplex Serlal
32 170 Unes {Four 8-Bit Ports) Channel

64K Program Memory Space w 111 lastructions (64 Single=Cycle)

Securlly Feature Protects EPROM Parts 64K Data Memory Space
Ageinst Software Plracy i

Tho MCS*®.51 products ar9 oplimizoed for conlrel appications, Byle-prccassing ang numerical cperations on
small gala stnciures ers facilitated by & vanoty of fast eddrossing medgs for accossing tho intornal RAM. The
insuclion 3ot pfowdos a comvaniant monu cf B-bit srithmatic inslruclions, including multiply and divida instruc-
tans. Extonaive’ on-chip suopodt Is provided for ono:bdt variablos as a soparate data typa, allowing diraet bil
rranipulation aed tosling in control ang Togic systoms thal roquire Booloan procossing.

The 8051 is tha erginal membor of the MCS-51 tamily, Tho B051AH is dentical 10 the 8051, butil is fabncaled
wilh HMOS || technalogy.

Tho BZS1H is an EPROM vorsion ol the BOSTAH: that is, tho on-chip Program Momory can bo olectically
programmed, and €an ba erased by oxposure lo uliraviclol light. It is (ully compatible with its prodocossorn, tho
8751-8, but incorporalos two now foaluses: a Program Memory Socurity bit ihat can ba usod Lo pratect tho

EPROM against unauthorized road-pul, and a programmablo baud rate modification bil (SMCD), The B751H-8
is ionlical lo the 8751H but only oparalos up Lo 8 MMz,

The B052AH is an anhancod vorsion of Iho 8051AH, It is backwards compaliblo with the BOS1AH andg is
fabrcated vith MHOS 1) 1echnolegy. The BOS2AH enhancomonls ara listed in the table bolow. Alsa rofer 1o Lhis
Lebla for tha ROM, ROMless, end SPROM vorgions of aach preducl

Device [nternal Memory Timers/

Program Data Event Countars Wifarrupty
EQS2AH 8K x B HOM 256 x 8 RAM 3 x 16 &
BOS1AH 4K x 8 AQM T 128 xBRAAM 2% 16-8il 3
8051 4K A ROM 120 x 8 AAM 2 £ 16-Bil 5 “
BOI2AH nong 236 x B RAM dx 16-Ba [
BOJ1AH nofo. 128 x 8 RAM 2 % 16-8il I 5
8031 nona 1268 x 8 RAM 2x 16-8il 5
8751H 4K 1 B EPROM 128 x B RAM 2 x 16-Bit 5
ar51H-9 4K x B EPROM 128 x 8 RAM 2% 16-8il 5
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Figure 1. MCS®-51 Block Dlagram

PACKAGES
Parl Prelix Package Type

BOSTAHS P 40-Pin Plaslic DIP

803 1AH o 40.Pin CEADIP
N 44.Fin PLCC

8052AH/ P 40-Pin Plasic DIP

BoI2AH o) 40-Pin CERDIP

) N 44-Pin PLCC

BYS 1K/ D 40.Pin CERDIP

8751H-8

PIN DESCRIPTIONS
Yeo! Supply vollaga,

Yss: Creuil ground.

Port 0z Port 0 is an 8451 opon drain Bdirectional i/0
port. As an oulput post each pin can sink 8 LS TTL
inpuls,

Port O pins thal have 15 writton 16 them Mool end in
that stalo can bo vsod a3 high-impodanco Inpuis,

Port © I also tho medtploxod low-ordor addrosa and
data bus during accossos 1o oxtamal Program snd
Data Momery. In thia appficalion it usos sbrorg Intor-
nal pullups whon emiting 13 and ¢an 3gurco and
sink B8 LS TTL ln?.ﬂs.

Port O also raceives T codo bylos duding program.

ming of the EPROM parts, ardd cuiputs e codo

byles during program vodfication of the ROM ard

EPAOM peans, Extomal pullups aro required durng
* program vanfication,
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Port 1: Port tis an &-bil bidicecUonal 17O por with
Inlanel pullups. The Part 1 culpul butors can sink/
saurco 4 LS TTL inpuls. Port 1 pins thal have 1=
writlan lo thom aro pullad high by tha inlornzl pall-
ups, and In thal slate can bo usod as inguly, As
inputs, Porl 1 pins that aro extoznally baing pulled
low will sourco euront (I, on tho dala shoot} bo-
cause of the intarnal pullups,

Fort 1 also rocoivas the dow-ordar addroas bylos
during programming of the EPAQM parls and during
pregram verdficalion of tha ROM and EPAROM parts.

ln the 8032AH and BOS52AH, Porl 1 pins P1.0 and
P1.4 also sarve tha T2 sad T2EX hunclions, respoc-
tvoly.

Paort 2 Porl 2 13 an 8-bit bidvoctional 170 port with
Intomal puilups. The Port 2 cutput butfers can sink/
soutca 4 LS TTL Inputs, Port 2 pins thal have 1s
writlen 10 them are pulled high by tho lnternal pull-
upd, arc !'n Lhat slata can bo vaed as Inputs. As
{rpuls, Por 2 ping thal wre extemelly boing pulled
ler < rovece current {Iy on tho dala shool) bo-
SR o e Inicmal paliups,

noe, ”

“ivt Ve high-ardor addross byla dunng
o tort entomal Program Moemery and during
tieesvns ¢ crlomal Datz Momory thal use 1651
Ldresses MOVY ®DPTA) In this application it
usas strog inlemal pulhips whon omitting 1s, Dur.

Flgure 2. MCS®.51 Connecilons

ing accosses 1o extomnal Dala Momory that uso 8-bit
addressas (MOVYY, @Ri), Porl 2 omils the contenls of
the P2 Spocial Funclion Rogistar.

Porl 2 also raceivos tho high-order address bits dur
Ing progcamming of the EPRCH parts and duding
program varification of tho ACM ar.? EPROM parta,

Port 3: Port 3 s an B-bit bidirectonal IO pert with
intarnal pullups. Tho Podt 3 oulpul butfors can sinkd
sourco 4 LS TTL Inpuls, Porl 3 pins thal hava 13
wrilten to them ara polled high by tho Inlemal pull-
ups, end In that state can bo usod a3 inputs, As
Inputs, Port 3 pins thal aro axlemalty bang pulled
low will sowrco eurront (. on tho data shoot) bo-
causa ol the pullups,

Porl 3 also sarvas Lho functions of varous special
foaturas of tho MCS-51 Famiy, as lislod bokrw:

Ponl
Pin + Alternallyes Funcilon

P3.0 | RXD (sarial lnpul port)

P3.1 | TXD isedsl oulput port)

P3.2 | [NTO (oxtemal intorrupt )

P33 | [RTT {oxdomal Intarmupl 1)

P34 | TO(Timor O axtornal bnput)

P3.5 ]| Tt {Tiovor 1 external Input)

P16 {extomnal data momcxy wrile stroba)
P17 | AD {exiernal dala momocy road stoba)
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RST: Resatinpul A high o0 this pin for two machine
cycdes whilo the osallalor is ftunning ¢asots the do-
vics,

ALE/PRUG: Addross Laich Enabla outpul pulse for
latching tha low tryls of the addross during accossas
lo extomal ma . This pin Iz alsc tho program
pulso inpul ) during programming ol the
EPACHA parla.

In normat opotation ALE is omitted at a constanl
rato ol 4 Lhe gscillaler requancy, and may bo used
lor gxtarnal Uming or clocking purposaes. Naoto, haw-
avor, thal ona ALE puisa s skippod during each ac-
cass 1o external Oata Mamaory.

PEET: Frogram Storo Enabla is tho road siroba la
srlgrnal Program Moemaory.

Whon the davice is exaculing codo from extornal
Program Mamary, is aclivatod twice oach ma-
china cycls, sxcepl lhal two FEEN activalions are
skippod during pach arcess te gxlornal Dala Momo-
ry.

EX/¥pp: Exlemal Access onabla EA must be
atrappod 10 ¥sg in order Lo enable any MCS-5) da-
vice |0 tolch todo from axternal Program memaory
locations starting at 0000H up o FFFFH, EA must
b strappad lo Yo lof intornal program axecution.

Hole, howover, that if Ihe Sceunty Bitin lhe EPROM
davices is programmad, the devico will nol felch
code irom any localion in oxtarnal Program Momoery.

This pin also rocokvos tho 21V programeming supply
volaga (YPP) dudng progtamming of tha EPROM
pans. i

=

}}— 4| ITALY
'——) ITaLlL

=]

¥is
2700484
C1LC2 = 205F 110 pF for CArvuly -
= 4G pF g3 pF tor Carnmas Hescralon

Figure 3. Oscliizlor Connectlions

XTALT: Inpyl to tha inverling oscillator amplifiar,

XTALZ: Oulput Trom Lho inverting oscillalor amplifi-
er,

OSCILLATOR CHARACTERISTICS

XTAL1 and XTAL2 ara tho inpul and culpul, respoc:
tivaty, of an inverting amplifier which can bs config-
vred for use as an on~chip oscilaler, as shown in
Figuro J. Sithar a quartz erystal or ceramic resonalor
may ba usoed, Moro detailed information conceming
lhe uza of the on~chip oscillator is availablu in Appli-
calion Mot AP-155, "Oscillalors fov Microcontrol-
lors,™

To driva the devica from 2n oxlornal clock source,
XTAL1 should bo grounded, whilo XTALZ is drivan,
33 shown in Figuro 4. Thare are no requiremenls on
tha duty cycle of the external clock signal, ince tha
input to the inlornal clecking circuity is thvough a
divida-by-two illp-Top, bt minimum and maximum
high and low limas spocified on tho Dala Sheet must
bo obsarvod.

EXTEAMAL

Q5CILLATOR =l TTAL
ICHAL

ITALL

¥i¥

Tr004h -3

Flgure 4. Extornal Drive Conflyuration

DESIGN CONSIDERATIONS

It an 8751BH or 87520H may roplace an 8751H in a
fulure dosign, the wser should carolully compara
both.data shoets for OC or AC Characlodsbe ditar-
oncos. Nole lhal tha ¥y and | spociicaliony for
tha EA pin differ significantly botwoen tho davices,

Exposuca Lo light whon the EPROM dovice i3 in op-
eration may causa logic arrors, For this reazan, it s
suggostod Lhat an opagquo labal bo placed ovor Lho
window whon the dio is exposced lo ambienl light



intef

" MCS®.51

ABSOLUTE MAXIMUM RATINGS®

Ambienl Tamperalurs Undar Bias ..,...0'Cle 70°C
Storage Temparalurg .......... -65'C lo +150°C
Vollaga on EA/Vpp Pinlo Vgs ... —0.5V 1o +21.5V
Vallage on Any Other Pin o Vgg . ... =D.5V 10 + 7V
Powar Diasipation........... e taraaarnas 1.5

NOTICE: This is & producbon data sheet The 3poeaih-

calions ars subjaci 1o change withou! nolcs,

*WARNING: Sirassng ihe device bayond he “Absolie
Magmimm Ratings' may cause permanant demage.
Thasg are stross ratings only. Opecslion bayond ine
"Cparsting Canditions™ is mol tecommendod and $x.
fondod exposurs bayond the "Oporating Conditions™
may affect dgvice reldbiiry,

Operallng Condltlons: T, {Undar Bias) = 0°Clo +70°C: Voo = 5V £10%; Vgs = OV

D.C. CHARACTERISTICS (Undar Cparating Conditions)

Symbal . Parameler Min Max Unlts ] TesiCondltlons
ViL Inpul Low Yoltaga {Excopt EA Fin of -0.5 c.8 v
B751H & A751H-8)
YiL1 Inpul Low Voltage 10 EA Pin of o 0.7 v
8751H & B751H-8
Vin Input High Yoltage {Excopl XTALZ, AST) 20 |vec + 05| v
Yy Input High Veollago 1o XTAL2, RST 25 (Voo + 05 ¥ | XTALY = Vgs
Yo Oulput Low Voltage {Ports 1, 2, 3)* .45 ¥ |lg, = 1.6 mA
You Oulput Low Yollage [Port 0, ALE, PSEN)" .
8751H, 8751K.8 0.60 V |lay =32ma
0.45 v |1g = 2.4maA
All Othets 0.45 Vv |loL=32mA
You Culput High Voltage (Pons 1, 2,3, ALE. FSEN) | 2.4 Vv |l = =80 pA
Vori Gulput High Yoliags (Port G in 2.4 ¥ lloy = —400 pA
Extarnal Bus Mode)
i Logieal O Input Curront (Ports 1, 2,3,
RST) 8G12AH, 8052AH — B8040 gA | Viy ™ 045V
All Olhers —500 kA [ Vg = 0.45V
iy Logical @ Inpul Curtant lo EA Pin ol -15 mA | Vi = 0.45V
8751H & 8751H-8 Only
hia Logical O Inpul Current {(XTAL2) T —3.2 mA | Yy = 0.45Y
M} Inpul Loakage Cumant {Port 0)
87514 & B751H.8 100 A 1045 5 Vi £ Veo
All Ohers 19 ph 1045 8 Viy £ Vo
et Logical 1 Input Curront 1o Ea Pin of 500 ph Vi = 24V
L8751 & B751H-8
lis1 Input Current 1o RST 1o Activate Raesal 500 ph | Vig < Moo — 1.5Y)
lee Power Supply Curront:
BQJI1/8051 180 mA
801AH/B051AH 125 ma | All Oulputs
B8032AH/8052AH 175 mA | Disconnected;
BIS1H/8751H-8 250 mA = Yo
Cio Pin Capacilanca 10 pF | Tostireq = 1 MHz
HOTE:

Capacithes lgadfing on Poas 0 and 2 may CauT 4puricus roisd pulssd 10 be superdmposed on Mo Yiea of ALE and Poas |
and 3. The noiss is dug 1o exlormnal bus capacitance discharging inlo the Port 0 and Port 2 pins whon thess proa make 10100
ransibons during bus oparabons, In the worsl casos [capacitive loading > 100 pF). e noiye puiss on the ALE kne may
excood O BY. In such caies it may bo doswrable 1o qualty ALE with 2 Schmilt Trigger, or usa an sddress lalch with & Schemitt

Trgget STROAE input
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AC. CHARACTEHIST]CS Undor Cporating Conditions;
Lozd Capacitance lor Porl 0, ALE, and PSEN = 100 pF;

and Capacitance Tor All Othar Outpuls = 83 pF

Symbol Parsmater 12 MHz Oreclialor Varable Cudlilator Unll.l—‘
n Max Min * Max
1/TCLCL | Cucillalor Froquancy 3.5 120 MH:z
TLHLL ALE Pulzs Width 127 2TCLCL~ 40 ns
TAVLL Addroas Vahd lo ALE Low 43 TCLCL—~ 40 ns
TLLAX Addross Howd ahlor ALE Low 48 TCLCL—235 ni
TLLIV ALE Low lo Valid Instrin
8751H . 183 4TCLCL—150 | o3
All Cthors 232 ATCLCL—100 | n3
TLLPL ALE Luw fo PSEN Low- 58 TCLCL~25 na
TPLPH | PSEN Pulso Widih
BYS1H 190 ATCLCL—EQ n3
Al Othars 215 ITCLCLU =35 na
TFLIY PSEN Low lo Valid Instr In
8751H 100 ATCLCL—150 | nr
All Othois 125 ITCLCL —~ 125 B3
TPXIX Inpul Instr Hold atter PN 0 [V g ns
TPXIZ Input Inst Floal ahgr PSEN 63 TCLCL=20 ns
TRXAY PSER 1o Addrass Yalid 75 TCLCL=-8 ns
TAVIY Addrass 1o Valid Inslr In
B8751H 267 STCLCL—150 | ns
All Oihars 302 ETCLCL—115 A
TPLAZ FSEN Low lo Addross Float 20 20 na
TRLRH | HD Pulsa Width 100 6TCLCL=-100 ns
TWLWH | %A Pulso Widlh 400 6TCLCL—100 ns
TRLOV RO Low ta Yalid Qata In 252 S5TCLCL—165 | ns
TAHDY | Deta Hold aker RO, . 0 ] ns
TAHOZ | Deta Float ahor RD g7 2TCLCL—70 ns
TLLOY ALE Low lo Yalid Deta In 517 8TCLCL—150 | ns
TAVDY Addroas lo Yalid Dala In 545 OTCLCL =155 na
TLLWL | ALE Lowto AD or WH Low 200; 00 ITCLCL=-50 | 3TCLCL+5) ns
TAVWL | Address to AD or WH Low 203 ATCLGL— 130 ns
TOYWX | Cala Valid to WA Transiton I
" 8751H 13 TCLCL=-70 ns
All Oihors 23 TCLCL=60 n:
TOvwWH | Dala Yalid 1o WH High 432 TTCLCL=-150 ns
i TWHQX | Data Hold aher WH 27 TCLCL=-50 n3
| TRLAZ ., | AD Low lo Addross Floa! 20 20 ns
S TWHLH | FD or WH High to ALE ngh
- 8751H a3 131 TCLCL - 50 TCLCL+ 50 n3
All Othera 41 123 TCLCL~ 40 TCLCL + 40 ns
HOTE:

“This abie do-u rat include the 87518 AC. cmnnm:hc: [saw noxt plga:l
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EXTERHAL PROGRAM MEMORY READ CYCLE
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This Table Is only [or the 875 1H-B

A.C. CHARACTERISTICS Undor Oporaling Conditions;
Load Capacitance for Pon 9, ALE, and PSEN = 100 pF;

Lead Capacilance for All Other Oulguls = B0 pF

._S-yrnhol Parameter 8 MHz Quelitatar Varizhla Ceclilator Unils
Min Uax Y Min Max
1TCLEL | Oscillator Frequancy 35 8.0 yaHz
TLHLL ALE Pulso Width 210 2ZTCLCL—40 ns
TAVLL Addross Yalid lo ALE Low 85 TCLCL— 40 ns
TLLAX Address Hold allor ALE Low 80 TCLGL—35 ns
TLLIV ALE Low lo Valid tnstr In’ 350 ATCLCL=150 ns
TLLPL ALE Low lo PSEN Low 100 TCLCL-25 ns
TPLPH PSEN Pulse Widlh ~ a1s ITCLCL - 60 ns
TPLIVY PZEN Low 1o Valid Insur In 225 ATCLCL—150 | ns
TPX!X Input Instr Hold aitor PSEN 0 T 0 ns
TPRIZ input Inst Floal aher PSEN 105 TCLCL - 20 ny
TPYAV PEEN to Address Yalid 117 TOLCL-8 ns
TAYIV Addrass \o Valid Insir [n 475 5TCLCL-150 ns
TPLAZ PSEHN Low 10 Address Floal 20 20 ns
TRLRK | A Pulss Widih 650 ETCLCL—100 ns
TWLWH | ¥R Pulss Width 650 ETCLEL — 100 ns
TRLOV AO Low to Vahid Dala In 45¢ STCLCL—165 | ns
TRHOX Dala Hoid ahor RO v} 0 n3
TRHDZ Daw Fleal aher AD 180 ZTCLEL—-72 ns
TLLDY | ALE Low to Valid Dala In 850 BTCLCL~150 | ns
TAVDY Addrass 1o Valid Qata In 560 STCLCL—165 ns
TLLWL ALE Low \o BD or WH Low 325 425 ITCLCL—50 | JITCLCL+50 ns
TAYWL Addrozs lo RD or WH Low 370 4TCLCL—130 ns
TOYyeX | Data Vald lo WH Transilion 55 TCLCL=~70 ns
TOVWH | Dala Vaid to WH High 725 FTCLCL—150 ns
TWHOX | Data Hold aftor WH 75 TCLCL - 50 ns
TALAZ ED Low lo Addrosa Floal 20 20 ns
TWHLH | RD or WH High to ALE High 75 175 TCLCL=50 TCLCL+ 50 as
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EXTERMAL PROGRAN MEUQRY READ CYCLE
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EXTEANAL DATA MEMORY READ CYCLE
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SERIAL PORT TIMING—SHIFT REGISTER MODE
Tost Condiions: T, = O°C 10 70°C; YCC = 5Y £ 10%; V55 = OV, Load Capacitanca ~ 80 pF

Symbol Parameter 12 MHz Cxzlilator Yarlable Cuelllator Unlts
Win Max Min My

TXLXL | Soria) Poct Clock Cycle Timo 1.0 12TCLCL ’ p3

TOVXH | Ovlput Data Sotup to Cieck Rising 700 10TCLCL=-133 ng
Edge

TXHQX | Cutput Dala Hovd ahor Clock . 50 2TCLCL — 117 ns
Rising Edgo

TXHOX | Inpul Daia Hold aher Cleck Rising [+] +] ni
Edgso .

TXHOV | Clock Rising Edge to lnput Data | [ 700 10TCLCL=132| n5
Yalid

SHiFT REGISTER TIMING WAYEFORMS
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MCS®.51

EXTERNAL CLOCK DRIVE

Symb=al Paramater Hin Hax Unlts

1/TCLCL Orscillator Froguoncy [accops 8751H.8) A5 12 MHI

B751H-8 ’ 3.5 3 HHz

TCHCX High Time 20 ns

TCLCX Low Timo 20 ns

TCLCH Rizo Timo 20 ns

TCHCL Fal! Timo 20 ns
EXTEAHAL CLOCK DRIVE WAVEFQRM

Ly — = - = TILniL
1o
210

A.C. TESTING INPUT, QUTPUT WAYEFORM

14

1141

o

B\

ler 1 Leses "0

Leg=t ™17 20 D

AL Topbrg Inpts bre Drmar 0 0 45 70 4 050 VT

Temure radasg—--
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EPROM CHARACTERISTICS

Table 3. EPROM Programming Modes

Mode RST PSEN ALE EX P2.Y ‘P25 p2s P
Program 1 0 Q* ¥PP 1 ) X X
lnnicit 1 [+ 1 X 1 [ X X
Vofy 1 o 1 1 0 R X X
Socurity So1 i "0 o' VPP 1 1 X X
HOTE:

LT = loge hgh for wat (3]
07w oG e Tor Al pin
X = “don'l care”

Programming the EPROM

To be programmad, the parl must bo funning with a
4 lo 6 MHr oscillaler. [Thd roason tha escillalor
nocds to bo running is thal the internal bus is baing
used te vanslor addross and program data lo appro-
priala lntornal cogistors.) Tho address of an EPROM
tocalion to bo programmed Is applied 1o Port 1 and
ping P2.0-P2.3 of Po £, «*ila the code byle 1o be
programmad Into thal kecalian is apsliod 10 Port 0,
Tha olhor Port 2 pins, and RST, , and EA
should ba hald at the “Program” lovels indicated in
Table 3. ALE is pulsed low lor 50 ms 1o programtho
coda byle into the addressed EPROM localion. The
solup s shown in Figure §,

Notmalty EA I3 held al a legic high unil just balere
ALE iz 19 bo pulsed. Then EA is raised 1o +21V,
ALE is pulsed. and then EA is rotusned to a logic
nigh. Wavolorms and dotalled liming specilications
arg shown in lalor soclons of this dala sheal

(L

=
W

1 rkim
= 4

e P E R TN § S -

v —ad TR s L T Gl

VL ] BT

i ey i G
-y
. L—" [ §FY8 ) AT b il

e ?h

Figure 5. Progmamming Conflguration

11004 -12

VPP = 21V £ 3.5Y
“ALE in priuad ker [or 50 ma,

Nolo thal the EX/YPP pin must not be allowed o go
abova tha maximum specifiad VPP lavel of 21,5V lor
any amount of Umo. Evon 8 narrow ghitch abovo that
vollage lovel cen cause pommananl damage 1o the
davica, Tho ¥YPP aouwco should bo woll regulatod
and froo of glitches.

Pragram Yerlilcatlon

It tho Security Bil has not beon programmod, the on-
chip Program Memory can bo read out for varifics-
ton purpases, i dastred, eithar dudng or wflor the
programming opdvation. Tho addreas of tha Prograr
Momary localion 1q be road & applied 10 Perl 1 &nd
pins P2.0-P2.2. Ths othor pins should bo held ut the
"Vorily™ lovols Indicaled in Tahle 3. Tho contonts of
tho addrossod location will come out on Port 0, Ex-
ternel pullupa gre roquirad on Port ¢ lor this opara-
tion.

Tho selup, which is shown In Figure 6, Ls the sameo
as for programming the EPROM axcopt that pin P2.7
is held at a logic low, or may bo ussd a3 an actve-
low road stroba.

=iy
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A -2 P el (o]
™ odTa
et n L Pl e
CEPLITp e PR
nie

L L]
W o= CPORE CAs= el

T=r [0
— 1t -
Uriie g =i *T1.} 1a

[ K ]
kg T B p— v
ITALY

2TOCAE -1

Figure 5. Program Yerllcaton
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EPRQOM Securlty

The sacurily iealwra consisls of 8 "locking™ bt which
whon programmed donies elocirical access by any
exiomnal maans o tho onchip Program Momery.
The b is programmad as shown in Figura 7, The
sotup and procodure arg the sama as lof normal
EPRQM programming, excopt that P26 is held ata
fogic high Port 0, Port 1, and pins P2.0-P2.0 may be
in any stato, Tha other pins should be held al the
“Socurty” lavels Indicaled in Tablo 3,

Onca the Security Bit has bean prograrmmed. it ¢an
be cloarad only by ol erasura of the Program Mem.
ory. Wrile It is programmed, the intornal Program
Memory can not bo ¢oad cul, Lha davice can not ba
[urthar programmed, and il can nel exocute oul of
exicmal program memory. Erasing lho EPRQM,
thus clearng the Socunty Bil, reslorgs the davice's
full tunclignality, It can lhon ba rapregrammed.

Erasure Characlesistics

Erasure of tho EPRCOM bogins 10 pccur when Lhe
chip is azposad lo light wilh wavelenglhs shorter
than approximatoly 4,000 Angsiroms. Since sunlight
and llueroscenl lghting have wavelengths in Ims
range, expasurg 1o lhesq light sources over an ¢x-
tended Umo {about | weok in sunlight, ar 3 years in
room-fevel fluorosconl lighling) could cause inadver:
tont erasure. I an applicalion subjocts the dovice lo
1his type of oxposure, il is 5uggoslod that an opaque
Jabel ba placed ovor the window,

I n ~DOWCT CaR(

: 1 1N

—_— ALL [— ALEPRGE
5 ms PULLE 1O G0

—l P

[—-.. rr
= —-4 rrt iz f—Tiiver
[$718 ]
o] E-] EH [—v-—vm
T TEALY
Y3t Fitm

2004814

Figure 7. Programming lhe Security Bit

The recommenged erasuro procodure is EXpOSUD
to ullraviclel light {al 2537 Angstiams) 1o anintegrat:
e dosa of al feast 15 W.sec/cmnl. Exposing lhe
EPRCH fo an uliraviclet famp of 12.000 p¥W/cmi
rating for 20 to 30 minulos, al a distance of about 1
inch, should ba sulficient.

Erasuro leaves the array in an 3ll 15 stale.

EPROM PROGRAMMING AND VERIFICATION CHARACTERISTICS

Ta = 2v'C10 27CVCC = 5V £10%: VS5 = Qv

1

Symbaol Parameter Mia Hax Unils
vee Programming Supply Yoliage 20.5 21.5 Y
IPP Programming Supply Currant J0 mA
1/TCLCL Oscillator Frequancy 4 3 MHr
TAVGL " Address Satup to FROG Low 48TCLEL
TGHAX Address Hold atier FADG 48TCLCL

TOVGL , Dala Solup 1o PROG Low 48TCLCL

TGHOX Cats Held afiar PAGG 48TCLCL

TEHSH p2.7 (ENAHLE) High 10 VPP 48TCLEL
TSHGL VPP Selup lo PADG Low 19 73
TGHSL VPP Hold akier PROG 10 - ps
TGLGH . PROG widih 45 55 ms
TAYOY Address to Dala Valid 4BTCLCL

TELOY ENABLE Low lo Dala Valid 48TCLCL
TEHOZ Dala Floal alter ENABLE [ 4ATCLCL



inter MC5®-51

EPAOM PROGRAMMING AND VERIFICATION WAVEFORMS

PROGRAMMING VERLFICA O
FA—1LF
e - ADOREME
roar s H Dara w paowt e
TovCL —_— . ToHas
taws, | TCAax
LT e \
‘ Ll
TmGL g -t 1l=n1l.
ToLEs
T1¥ » AY .
—_ FTL sty } TTL oS TTL b TTL Haoe
ofrr g
L
Magx
TLar \———- r———'lluﬁ.l
rnt
(LE N 19 1) f
2I00d= 15
For o 0prarterery ComAbans 1k Fguis 5. For yeafgabon condiom e Fugurs 8,

DATA SHEET REVISION HISTQRY

Tho fallowing are Lha kay dfﬂercncus befwaon Lhis and Lho -C04 varsion of Lhis data shaogl,
1. Dala shogl status changed from “Praliminary™ 1o “Produciion”,

2. LCC packago oftering delolnd.

3. Maximum Ralings-Warning and Oata Sheat Revisian History rovised.

Tho lollowing sre the koy ditfaronces batwoon this and tha 003 vorsion of this data sheoot:
1. Inroduction was expanded Lo include product descriptions. )
2. Pachage tablo was agdad.

J. Dosign Consideralions added. e
4. Test Conditions fef Ly and Iy specifications added o tho DG Characlodslics.
5. Data Shoal Rovision History added.
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| | (8K x ) UV ERASABLE PROM -

™ 200 ns {2764-2) Maximum Atcass .. - BPln Compalible 1o 27324 EPROM .
Time ... HMOS" -E Technology : g .

o i ...JEDEC .
& Campatible to high spoed 8mHz - . Indusiry Standaid Pinout EDEC .
50862 MPU . ., Zare WAIT Stato | SEFREICERE g _ :

& Twe Ling Conlrol B Low Standby Cutrent ., . I5mA Max.

Theinlo)® 278413 3 5Y only 65,338 bit vllavlolat srasabla ang steclrlgalty programmablo read-0nly memory {EPROM)
Tha atandaid 764 scgayy Uims In 25303 wiih apoad 1oleclion Jrallabie sl 700n3. The accest lime Iy compatinle to
high perfoemancy micioprocezsora, such &3 Latal's Bmib; 33467, In thess syslemi. the 2184 allows the
miciapioced1er 10 cparala withoul Lhe addillen of WAIT alales, | - - ot - .

An lmporlant 2764 leature |2 The 3eparsla oulpul conlrol, Gulpul Enstle (8} lrom the Chip Enable canteol (T Tha .
OF conusl slimindles bus canlention e mulliply bus microprocesser syslema. Inlal's Apalicalipn Mole AP-22
dwacriber the migroprocassor 3yatem lmplemanislian ¢l the GE‘Iﬂd CE conligly gn Inlols EPROMs. AP-I2 |»
avaliabia liom Inlel's Lltorslure Department, =~ ° 7 X L. R

Tha 2764 has a ¥iendoy mode which feducoy thy po\_nolr dl;alpl'llanwll.h'aul Tneroasing accesa tlme.f{pu aclive currenl
I3 120m &, whi's Lhe sLandby cuitant I oaiy I9mA, ¥ 75% savings. The standhy mode |3 achlored by appliylap a TTL:
hgh slgnal L tha TE Input, g ' ) L ¥

Tha 27064 I3 [abvicatod wiih HMGS®-E teclinalagy, lntel's high-:peed Hehannel HOS Siheon Gite Zhnolopy. i

; 2764 ’
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DM74LS573

Colober 1088
Ravised March 2000

Octal D-Type Latch with 3-STATE Qutputs

General Description

Tha DMTLLS57 is a high speed octal latch wilh bulfared
conwnen Lelch Enablis (LE) amd bollered common Dulpul
Enoble {DE} inpuls.

This device is funclionally idenlical to the DMTALS37Y, bul
has different pinouls.

Ordering Code:

Features

W Inpuls and outputs on opposite sides of pachaga allow-
iy easy inleriace with NICOPINCEESOTS

W Uzelul a5 inpul or autpul por [or macroprocessors

W Functionally dontical 1o DM7ALS3T3

W It clamp diodes Emil high spoad termination affects

B Fully TTL and CMOS eempalibla

Order Number | Package Number Package Description
OM7ALSSTINM LZC0 20-Loag Small Outine Intggrated Circuit {SQIC), JEDEC M5-013, 0,000 Wide
OM74LE57IN N20A 20-Lead Plastic Duatla-Line Package [PDIP). JEDEC M5-001, 0.300 Wile

Du.inms alwn avaibahia [n Trgtn mouf Reml, Sfenfy by sppening the auis lnter 67 10 e mmiamng eeodn

Logic Symbol

2} a5 878 3

Connectjon Diagram

Ry
P0DT 07 03 B4 05 T€ D & bl W
L 1y E:o
=0 n—s 18f-01
1— o= 17}-01
o0 01 0 05 66 03 G 07 w3 urn.\
TITTTT 0 B e S
(LTI AT AP S} m—r u }—m
Voe=Pn 20 H—8 15}=08
GHE a1 N7 13 f—=n?
TRy =110 [} il 8
Pin Descriptions Function Tables
Pln Naman Dascriplion Qutput Lateh Cuiput
oo-07 Dala fnpuls Enable Enable D o
LE Lalch Enahln lapul [Activa HIGH) L H A H
CE 3-5TATE Quiput Enabie Inpul (Active LOW) L H L L
0007 3-STATE Lolch Oulpuls L L X 0g
H X X z
L= LOW &0
(1 IGI Sive
% = Dot Core

3 2000 Fairchild Somicnnductor Corporalinn DS0058 14

T = Hmh irpsdatee Gunn
Gy » Previgus Conditim af

wwaw.[nirchildseami,com

SINdING JLVIS-E Yam yoreT odAL- (8190 £L55T1PLING



DM74LS573

Absolute Maximum Ratingsote 1
Hals 1; Th "Araciula Nadmum Roongs' are thaar vy es bayond shich
Supply Valtape TV ooy of e gdece connel Bt guaaiiicl). 1he eed il nol b
lnpus Volage T reeneies o e e v g 2t st i,
Cperating Free Ar Tempemiure Range 0°Cto+70°C  Tho "Mzcommemdtd Opergdng Centrions” oble vl define *he candidons
Storage Tampemlure Rangs -65°C lp+150°g 'O e duaem ppermian.
Recommended Operating Conditions
Symbol Parameiar Min Nom Max Unlis
Ver Suoply Voltape 475 L 525 v
Vin HIGH Level Inpul Volage 2 v
VL LOW Lavul Input Vioitiga 0.8 v
lon ’ THGH Lewel Input Copenl - 2.6 WA
oL LOW Level Oulpal Correnl 24 mA
Ta : Free Air Cperaling Tempersiure 0 i) C
Electrical Characteristics
Char g Imo ar wmp NGO (UNMES DIGNWIED NoLd)
Symuol Paramotar Candnions Min T Max Umts
{Mata 7)
Wi Input Clama Yolloga Vo= Mo« =18 mA -1.5 v
You RIGH Lovel Vep = M, o hlax,
QuaLt Vinloge V:'C_ Max e 27 . S
Vie LAY Levid Vi = Hin, 1y - Max,
Output Voitngn v:. Min r b2 e Y
by = 4 mMA, Ve = Min o425 o4
I Input Curme i @} M Inpul Vorage Vo = Mazx, V) = 7V 1 [N
Ty HIGH Livid Inpar Cuement Ve - M, W27V 20 [Tt
Iy LOW Lavid Input Currant Voo - Mie V-0V L4 iy
los Shert Circurt Yoo = Max
Quiput Curront {Nolo 3} = -1 o
Igg Supply Cuiren Vex = hiax b ooy
[ 3-SIAIE Quipud Vee= Ve
QFF Cupremt HIGH ] Voo =2.7Y i pA
inz LSTATE Ouipust Vers Ve
OkF Currom LOW Yoz = DAV B bh
Mol LAl pmada dizdi e, AV 1, JT°C
RSN G TIRE T L  TTHERE S 1)

www.lairchildsemicom 2




Switching Characteristics

M Ve =5 nan T, = 25°C

Symbal Faramoior Unim

Min Max

SELH Hrophg uten Usksy 2 nE

I nis Q 1"

Loy Propagation Dokry 38 o

Lo LEwmQ 5%

[ I-STATL Cnable Tevk m g

o OC w 25

Iz 3-5TATE Ennbia Trmn 20 s

mz CEwQ 25

LglH) Suatup T (HIGHLGW) 3 s

1AL Data 1o LC 7

ThfH) Held Tuma (HIGHLCAY; 10 w

L) Dabw LE 1o

hadH) Pulso Welth (HIGH) - =

Vsl o LE

www fairchilds pmi.com
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PhYSicﬂl Dimensions inches fmillimataes} unless atherwise noted
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Physical Dimensions inches (milimelers) ualsss othenwise nated (Continued)
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20-Lead Plaatle Qual-la-Line Package {(PDIP), JEDEC M5-004, 0.300 Wide
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LIFE SURPORT POLICY

FAIRCHILD'S RRODUCTS ARE MOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN IIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT YHE EXPRESS WRITTEN ARPROVAL OF THE PRESIOENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herain:

1. Life cuppant dovices or systams ane doviees or sysioms 2. A criical component in any componant of a lifa support
which, {7} are intended for sumicsl implant inta the device or systern whosg lalure io perform ean be rea-
body. ar (b) supparl or sustain life. ond {¢) whose faduro =sonnbly expereled Lo cawso the failure of the e suppor
o perdferm whan propedy used in accordance with device or systam, of ta affect its safety of effuctivonoss.
instruchans for use provided in tha laballng. can bo rea-
sonably expecled Lo resull in B significant injury © the

| uLel,
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OCTAL BUFFER/LINE DRIVER

WITH 3-STATE OQUTPUTS

The SN54/74L5540 and SN54774L5541 are octal buffers and lina drivers
wilh lhe same funclions as the L5240 and L8241, but wilh pinouts on the

opposite side of lhe package,

These device types are designed to be used as memary address drivers,
clock drivers and hus-orienled ronsmillersfreceivers, These devices are
especlally useful as outpul porls for the microprocessors. allowing erse of

layout and greatar PC hinard density,

» Hyslerasis al Inputs 1o Improve Noisg Margin
» PNP Innuls Meduce Loading
« 3-Siate: Qulpuis Drive Bus iines

o Arpal= aned Cudpusts Opposite Side of Pocknge, Alowing Casier

Interiacs lo Microprooossors
s lapul Cl2amp Diodes Limil High-Speed Termination Effects

LOGIC AND CONNECTION DIAGRAMS DIP (1OP VIEW)

o SN54TALES4C

FEEE

I Ty

GUARAMTEED OPERATING RANGES

SN54/74L.8540
SN54/741.5541

OCTAL BUFFER/LINE DRIVER
WITH 3-8STATE OUTPUTS -,

LOW POWER SCHOTTKY

J SUFFIX
GERAMIC
CASE 732-03

H SUFFIX
rPLASTIC
CASE 770203

OW SUFFIX
sQIC
CASE r51D-03

ORDERING INFORMATION

SNFALSKXX)  Cerannc
SR?ALSXKENMN  Plaslic
ENTALSXXXDW SOIC

Symibol Paramoter Hin Typ Max Unit

Voo Supply Vollage 64 45 50 55 v
74 475 540 5.25

Ta Operating Amhlant Trmperatiure Range 54 ~55 25 135 ¥
74 0 25 70

o Output Crirrant — High i -12 A
74 ~15

fall Qutpul Current --- Low 54 12 ma

. 74 24

FAST AND LS TTL DATA
5-1




SN54/74L8540 ¢ SN54/741L.5541

BLOCK DIAGRAM
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INPUTS CUTPUTS
Ey | E2 | D {18540 | LS54
L L |H L H
H £ | x Z Z
X H | X Z Z
L LlL H L

I = LOW Vellags | eval
H = hiGH Vetiingw Lawin
A= e

7 = Hiqnh Imnadanco

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless sthensa spaafid)

. Limits
Symbol Parametor Min Typ Max Unit Test Coudllions
manteed Input HIGH Yoltago *
- viH Inpat FIGH Voitaga 20 v E!ﬁn:ﬂ::d rput ol or
ow } ‘54 67 Guaranteed faput LOW Vaitage for
Vi Input L Vollaga B 1l v A Inpuis
ViR Input Clamp Dicde voltage -0.8a | —-1.5 Voo = MIN, iy ==13mA
b4, 74 2.4 3.4 Ve = MIN, Igp = -3.0 mA
VoH Culput HIGH Voltage
54, 7a 20 Viep = MIN, Iop = MAX, V) =08V
fa 7 0.25 a5 ¥ oL = 12 mA Voo = Voo MIN
Yoo Outpul LOW Voltage Vip =V or Vi
74 0.35 0.5 oL = 24 mA per Truth Table
V1+—4T1_ | Hysloresls 0.2 04 v Yoo = MIN
07y Cutput OF Current H1GH 0 uh Vop =MAX V- P T Y
lozL Quitput Cif Curvent LOW -20 e Voo = MAX VoyT=04 V
20 A Voo = MAX VN = 2T V
I8¢ Input H'GH Currant s = L
01 ma Voo = MAX Vi =70V
e tnput LOW Current -0.2 mA Vo =MAX V=04 Y
Ing Shoit Clreint Cirrant {Neta 1) ~<0 —225 mA Yoo = MAX
Powar Supply Curreril A
- Total, Output HIGH LS54C 25 =
LS5e1 32 A
{ LS540 43 mA Vep = MAX
cc Yotal, Output LOW co
L8541 52 mA
LS540 52 mA’
Total Quiput 3-State
LS4 95 ma

Plote 1. Mat 9o han ano oal 2t shauid B shodad at o e,

s Tor more than 9 sacand,
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AC CHARAGTERISTICS (Tp - 25°C)

SN54/74L.S540 « SN54/74L.5541

Figure 1

Figure 4

Limits
Symbol Parameter Min Typ Max Unit Tas\ Conditions
PLH 1.8540 90 15
oL Propagalion Oelay, LS541 12 15
: ns
priv Data to Quipnt LS540 12 | 15
lPHL L5544 12 18 Vep=3.0V
CL =45 pF
— Outout Enable Tims LS540 15 25 Ry =667 0
i . ns
lo HIGH Level L5544 15, 32
L Cutpul Enable Tima i 5540 20 a
et ns
0 LOVS Lavel L8541 . 20 30
" Output Disable Time L5340 i0 8
7 e ns
ar4 1o Hiisk Laval LS544 10 18
CL=50pF
oLz Oulpt Disakle Time LS540 15 28
: ns
ter LYY Leval L5541 15 20
AC WAVEFORMS
oe
v ! ] 1
i i3V L3y
—lpu — PHL b
L 12 Al
1ouT w[;,' 13y 13y

S
TOOUTRUT _ | + 1 {» -
UNDER TEST H

SWITCH POSITIONS

SYMBOL Swi 5¥W2
lpzH Opan Clased
tezL Closed Open
ipLZ Closed Closed
PHZ Clesud Ciosed

Figure 5
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