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.~National.

.~ Semiconductor

I 54LS02/0M54LS02/0M74LS02
Quad z-lnput NOR Gates

General Description
Thl:s cevce co-taos four Independent gates each ot which
peetorms the lOQtC NOR function.

Connection Dlaqram

Features
• Alternate Military/Aerospace device (54LS02) is even

able. Contact a National Semiconductor Sates Officel
OfstribvtOf for spectfications

Oual·lnoUne Peck age

'" .. .. .J " 'J

" ., .. OJ '" TL/F/6..",1.1

o<aer Num""r 54LS02DMOe, 54LS02f'MOe, 54LS02LMOe, O"'!4LS02J, OM54LS02W, OM74LS02M or DM74LS02N
See NS Package Number E20A, J itA, lotitA, N 14A or W 14B

Function Table
Y=A+B

I
Inputs Output

A B Y

L L H

L H l
H L l

, H H l .

H '1><.<1' Logo: Llhlil

"_OW LC>qoC :"'e"ttl

http://www.petra.ac.id
http://dewey.petra.ac.id/dgt_directory.php?display=classification
http://digilib.petra.ac.id/help.html
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- 55"C 10 + 125"C
O"C to + 7(1'C

- 6S"C to + I Sf1'C

Absolute Maximum Ratings (Nolel
If Milltary/.A.ef'oapace *'Peclhed devices .... required.
pleaae contact the Natlon"l Semlcoo<luetOl SIlIee
Office/Otstnbvtorl lor avaUablUty and apedficattona.

Supply Voltage 7V

inpul Voltage N

Operatlfl\l Free As Temperalure Ranqe
OM54LS and 54LS
OM 74/.5

Storage Temperaturo Range

Recommended Operating Conditions

Note Tl18 ·'"Absolute MllXimum Ra:Jngs are tnose ..,.aiu(:i';
beyond woch the setoty of the oovce cannot be guaran
teed. rhe device ShouJd noI b8 operated 3: these limilS TtlI-'

palBffJ6lnc values defin6d in lh6 'Etectrcst C/uJf8ctonS{ICS

table are no1 gU8rant800 sf the absoJul8 maximum ratings
ThS "R6Commsnded Op6rstmt) Coraitioas" table will define

Iht1cooaooos for ilCtVaJ device ooecetoa
i

I
DIol74LS02

0.8

mA

'C

8

70

-0<

2

o

Min Nom Max

4.75 5 5.25

4

0.7

125

-0.4

5 5.5

Nom Max

D1ol54LS02

-55

.....
4.5

Parameter

LoW'Level Output Current

H'9h Level Output Current

Supply Voltage

Froo Aj{ Oper atlng Temperature

H'9h t.evetn-oct voueqe

LOW level Input Voltage

Vee

Symbol

Electrical Characteristics ew", recommended operating tree air temperature range (unless otnerwrse noreo)

,- "

-040

025 o. i

Typ
,

Min Max I Units
(Note 1) ,

- 1 5 I V

2.5 3.4 !
,

---------j V

2.7 3.4 I ,
,
+-------_..-

01.174

01.154

OM7.

01.174

OM54

Vee - Min, Iol ~ Max.
V 1H ::: Min

to!'" = 4 rnA, Vee 0; Min

Vee ; Max. V, ; 7V

Conditions

V<X ~ Min, loH ~ Max.

Vll "" Max

-- OM~
,II"',

I
I

_._-------
'vee ~ Ma.or - 20 lJ(j

I (Ncte 2)
-'------~ (T',",

01.17. -20 i - 100 i
,

I....11:1 i Vee ; Ma.or
1.6 I 32 rr;,.;

! , i
I

I

! I
..._-,-

..... .tn vee ; t.!.ax I 2.8 i 54 ',-:l,
I ----

,<_c;-~ Supply Current

Ov.cots HIgn

i

Symbol
:

Parameter
~

I
....!i input Clamp Voltage

""01-1 High Level Ocnput

i Voltage

'Joe Low level Output

Voltage

\npvl Current.;,; Max

ns

Units

Ie

15

,

------1
Max I

cL ~ I L ;

Min I Max I Min I
00 Dcl'~O:i TIme

13 i
gh t.evet Output I

I

ion Delay Fvne I
---r

.... Level Output i 1O II

Per ameterSymbol

.. --~---~----,----_.
~t1L i Prcoaqat_____________.1 r-1:g,', to LO

~Ol. L "'.i t,-p...-.. ,,,;A:(l "I <c: -' ~, 'A - 2~ C

~vl. 2: N~;; rn(,,~ a ..n 'JoI"" ;:,,,:;..... ~ >.:xY.;;.j D<i $I\O(1tt<;l III woe~ h t;lura:...:>n !>f)Ou!C! not 8&;:600 000 scccro

SWitching Characteristics at Va;. -~----_._------~-~- !
r----C--,5-p-f- --=--,------50 pF
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~National
~ semiconductor

54LS09/DM54LS09/DM74LS09
Quad 2-lnput AND Gates with Open-Collector Outputs

General Description
"1''')/5 Ce~l<...(I corna.ns 10Ul ,(;Jupcrxler,t Y31e~ each or wntCtl

Oe;-i{){rT';$ the logIC ANO lun.:twn ,he ooen-couectoe ovt

puts req';lff:! extema! Dull-up re51S1QfS {Of o ooe. Iogl':ai op

erauoo

Features
• Alternato Mtli:aryl Aerospace device (54lS09) IS avan

able Contact a NaGOnaI Serrscooooctor Sales OHteel
DIstributor lor spocificattOOS.

Connection Diagram

Pull-Up Resistor Equations
Vee (Min) -- '"'C';

8 M A.X ;
N, (IOHJ -+ N2 (!IHi

Vee (Maxi ~ VO"
Rl,,41N ...

10l ~ N J (I,Ll

Where N 1 (1()H) C~ total maximum output tllgll current for ali

outpUlS tied 10 pull-up resistor

NZ (llH) "" total maximum input high current lor ali

inputs lied ro pull-up res.sscr

N3 (lwJ ~ total maximum input low current lor a:1
inputs lied to pull~p resistor

DuaHn-Une Package

.. ••
'J

..
" "

IJ

10

., Yl

I.

" " B1 Yl GNO
fur 163<16-'

Order Number 54LS090MOB. 54LS09FMOB. OM54LS09J, OM54LS09W. DM74l.S09M or OM74LS09N
See NS Package Number E20A. JUA. MU....NI4A or WUB

Function Table

YoAB

I
, ,

Inputs Output i
I A B Y

IL L L

I ~
H L

L L

H H

H - HV' LO{J'CL""":

l • lO.... L09iC i..EroteI

----~--~
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Absolute Maximum Ratings INoW!
;: MI:itary/AerOspace lipec;f1ed de ..... tce e ate requkeo.
c.case cor-tact the National Serrucoodcctcr Sales
Cfftce/OlstrlDutors for a .... aliabihty and soeciucattons.

Su;";~l'l" 'liQitagd 7V

-,put vonaqc

UutPut Voltage

Ooer aunq Free Ail Ten'lpOfalLJra Range
DMS<LS and 54lS
DM74lS

S\OI'age Temperature Raoqe

7V
7V

55'C 10 • 125'C

O"C 10 '" 70"C

6S·C 10 + ,sere

r"j\.~ ;ik' "At-so/ute A.{axi:n ...n ",j;,'I.:_; .!'(

oorcoa .. h;en /tJe safely 01 (II:; J.:-",O:": ~I L..'i-'j

lL't.."IJ The aowce snoota not be ot-oretec "I ;I~~-,),,-, -rn.ts . '!e

oecsmetoc valves dtJfmtJd In the 'Etecu»:» ~_~ndfacrO{/5[1~~S

table aft} not guaranteed at tne sosotote maXIl1lurn fdlll)';f'S
The "RocommondedOp8rating COfXiJ:IOllS" table win dl3Jlfk?

the cocamoos lor actual device coerston

Recommended Operating Conditions

V

V

v

rnA

Units

8

M.._._-+---+.-

OM54t.S09 OM74LS09

Nom 101.. Min Nom

I 5 5.5 4.75 5

2
,

07 I

55 I
I

•
125 0Free AK' Opecating Tempera\~e \ - 55

Low Level Output Current

Electrical Characteristics ove< recommended cperatroq free a. temperature ,a"'Jo (unless otnerwrse noted)
--

I
-- .~----

1 Typ I
_ Symbol ~ Parameter Conditions Min Max ! Units

(Note II

Inpu\ Oamp vouaqe \ICC ..:;: Min. \1 = -I8mA - \.5 I, V~ l l

I Htgh Level Output vee : M",. vo : 5.5V I
I

'(;EX 100 I ,.A
Current VIH =- Min I

VOL looN Level Output vee ~ Mtn. 'ol ~ Max OM5. 0.25 0.. I
Voltage V.. : Max

OM7' 0.35 0.5 i V

'ol : 4 rnA. vee ~ Min OM7. 0.25 0.. I

" Input Current @Max vee = Max. V, = 7V Io 1 I rnA
--

InPIJI Voltage II
!tH High ~e...ettnput Currant vo: = Max.V, = 2 TV 20 I ,.A i

I Low Le ver Input Cu.tent Vee = Max. VI "" 0.4V -0.35 I
rnA I- i I

II SuWY Current With Vet:; = M"" I I
:CCJ-,

2.4 4.8 ! rnAI i, Outputs High I

f

I

'Gel Suppiy Current WIth Vee = M""
4.4 8.8 I rnA

OutPuts Low

Switching Characteristics at Vee = SV and T" = 25"C(See Section 1 fo<T3S1Wavelo<ms and Output Load)

I Al = 2 k!1 II,
ISymbol I Parameter Cl = 15 pf Cl = 50 pF Units

i
I, Min Max Min Max i

i I

IPlH I PropagalJon Delay Time
5 20 6 45 I ns

1
Low to Hrgh levEri Outpu1.

Prooaqauoo Delay rima
I

t;>Hl
,! 4 15 6 27

,
ns

i HlQh 10 Low Level Output
,

- ------ ----

J
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54LS32/DM54LS32/DM74LS32
Quad 2-lnput OR Gates

137

\

I
I'
I

\

General Description
fhl5 _ cootams 10Uf ,nd<>pendenl QaleS each oC which

perlorms U>e logo<: OR lunction.

IConnection Diagram
i

features
• Alternate Mililaryl Aerospace device (S4LS32) IS avan

able. Contact • National SemlCOndUC1Ot Sales Oll>cel
Oisllibulor tor specilicalions

.. , ., 1" A.2

OUM-lnoUM Packaga

A4 '14 a) 43 n

" 10 a

Tl/f 16.)61 _ \

Order Number 54l.S32DMOB, 54lSnHIOB, 54LSJ2LMQB,
DM54l..S32J,OMS4LS32W, DM74LS32M or DMHLS32N

See NS Packaga Numbe'E20A, J14A, 1oI14A, N14A or W14B

function Table

Inputl Output

A B y

L L L
L H H
H L H
H H H
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I.

A

rnA
. 100

3' 62

-20 ··100

01.154

01.174

Note: The "Absolute MaxImum RatIngs" are moso vetoes
beyond which the safety of the device cenoot oe guaran
teed. The oevc« should nol be operated at tnese tavuts The
parametric vsluss defined in too "Electrical Crerecronsocs
table are not guaranteed at me sosooto maximum ratings
The "Recommt1()(16(j Operating CondJlions" /able wI/I aenoe
I/l6 condJlions (or actual device operslion.

Vcc '" Max
{Note 2)

55 C C

vee ~ Max

Short Cucun
Output Current

~:--T Supply curreru·-n-"-h---t------------'-==-t--.:::-f-----t---e:::..-i-----

Outputs High
rn

: ,
-- ! Suppty Current wit" Vee = Ma.w: I f I-- i I 49 96 rnA

i Outputs Low I --
Switching Characteristics at vee ~ 5V and TA ~ 25'C (See Secucn 1 IOf Fest weverorms and Output Load)

1 RL ~ 2 kll,
Symbol Parameter ! CL ~ 15 pF CL ~ 50 pF Units

I ! IMin Max Min , Max

I
I

I
'.,;; ... Propaqat.on Delay Time

I
- ! 3 11 4 IS ns

Low ;0 High Level Output

tPHl
,

Procaqauon Delay Time I I,
I 3 4 15 i '1$

, r-<.ign to Lew Level Output I I I- I -_.__..
-,",ote 1."~t)'p•-:...S<lltt.I\;CC - 51, r ...... eSC

!>lQte z:~t mQI" (r·ar. 00,,", W;;>Ul !>ho<.Jl,J W Y>Or1eo ill A ll/Tlolii, i1fX1 It"... <l.....-.11Ot1 $/')QU1<l not exceed one seccoc

Absolute Maximum Rating.a (Notel

It MUltMy/Aerospace 5-peclhed devk:es are reqoired,
pl.eaae contact the Nation~f Semiconductor Selea
OWce/Oi.tr~utoflfor a'taHabUUy and apeeJfbtions.

Supply \lollage 7\1

Ir;put Votlag€ 7V

OperatVlg Free Air Temperature Range
OMS.LS and S.LS - to • 125'
OM74lS O"C10 .70"C

Storage T_ .....e Range - 65'C 10 • l5O"C

Recommended Operating Conditions

Symbol P.umeter
.O..S4LS32 DU74LS32

U"I~

"'n Nom .... ..In Nom ....
\Icc Supply \lollage '.5 5 5.5 '.75 5 5.25 \I

V,ri High UNe/lnput \I Olt.ge 2 2 V

VI:'" t.Ow Leva' Input vonaqe 0.7 08 , V

'Or-t H'9h Level Output Current I -0.4 -0. I mA
..

I'0'. Low Level Ou1pul Current 4 8 , mA

To; Free Aft Operating Temperetwe ··55 125 0 70 'rv

Electrical Characteristics over recommended operaling Iree "" temperature range (unless otnerwrse noted)

Symbol Parameler CondiUons Min
Typ

Max Units
(Note I}

-', Input Clamp Voltage Vee = MUI, I, = -'8mA I -1.5 V

"Orl Htgh Level Output Vee =- Min. loti ~ Max OMS. 2.5 34
VOltage VlH = hAln

\I
OM74 2.7 3.4 ,. -

"Ot Low level Output V<x; ~ M",. iol ::: Max OM54 0.25 0<
Voltage V1l "" Max DM74 0.35 0.5 \I

101.. " "rnA. Vee ". Min DM74 0.25 O. ,
Input Current @ Max ~ Vex ~ Max. \I, ~ 7V 0.1 I rnA
lnpul VottagG !...._----
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~NationaL
~·semiconQuctor

i DM54LS73A/DM74LS73A Dual Negative-Edge-Triggered
Master-Slave J-K Flip-Flops with Clear
and Complementary Outputs

General Description
"1":\15 Oe".'IGe corua.ns two Independent neqatrve-eoqe-tnq
g"'OO J.K, no-noes 'ftlth coo-oterneoterv outputs. The J and
K data IS processed by the tlip-nops on Ihe taJllng edgo 01
the dock pulse. The Clock trl996fl1l9 CXXUfS at a ~oHage

tovel and IS 001 ccecuv f€Mated to the transition lime of the

oeqeu ve gotrog edge of the clock pulse. The data on the J

Connection Diagram

and K Inputs IS auowod to cbaoqe while the clod' IS (;~'JI' O(
tow without affectmq the outputs as long as >elu;J and bote
limes are not Violated. A low logiC level on the clear input
will (BS6~ the WtpvlS regardless 01 the levels 01 tne other
Inputs.

a..« 1 CL.R' K 1 vee cue 2 CLR 1 J2
n./f"/6372·1

Order Number OMS4LS13AJ, OMS4LS13AW, OMl4LS13AIoI or OM14lS13AN
see NS Pachge Number J 14A, II '4A. N14" or W14e

I Function Table

! Inputs Output.

! ClR I ClK J K 0 <5

I L

!
X X X L H

H J. l l 0 0 Co
I H J. H l

I
H l

I
H J. HI I l t H

i
H

I
J. H

I
H Toggi.

H H X X 00 00
,.., .. Hql109C L~fti

l- Low-loc;pcLev ..

I - e... lOw or H9' lOQlC Level

I· .................... "''''''se
Oe .. The 0V1;IVt \Ogle Ie¥eI before the ""I-.d Ir'4)Ul coodttJon5 ""ero .....--Tewe .. E&CI"I QUtpI..t cf\aOget to Ihe~ of Itt pr...on ...... on
Mdl~ eQQ8 of .,. dock put..
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- 55'C to • 125'C

<rC 10 + 7<rC

Absolute Maximum Ratings INOle)

It t.liillar~/Aeroapace epecrnec oevtces are required,

plea" contact the NaHanal Semk:onduetor Sales
Offk:e/DisIlibutorl lor avaHabiflty Ilnd apeclflcaUons.

Supply Voltage 7V

;nput Voltage 7V

Operatwog Free Alf Temceretoe Range
OM54LS
OM14LS

r-oro toe "Absolute MaxImum ,'1dlIflQS" iJrj) ;..-,.....'52 ~.'l/,Je"

ooyooa which (/)8 safety of the oovco csonot be gUd!d fl

186(/. Too aev«:o snouJ(:fnot be operated st meso taruts The

persmetoc yalues oonooa In (he 'EJoclncal Cnsrectensucs'
table are not guaranteed et the absolute max/mum ratings
The "Recommended OpsratVJg Cooditoos" table WIlldefme

the Conditions for actual device OptJrslion

cc
Not.1:c;, .. SOpt:, A.t .. 2 'II. T" .. 2~'C""" \ICC - 5V

S\()(age f emperature Range - 65'C to • 15O"C

Recommended Operating Conditions
-

Symbol Parameter
OMS4LS13A OM14LS73A UnHs

Min Nom .... Min Nom "'.. !
Ya::; Supply YoJlagQ 45 5 5.5 4.75 5 5.25 Y

"lH ! High level Input Voltage 2 2 ~!-
1,'1'•. low Level InpUI Voltage 0.7 08

-
i{)H Htgh level Output Current -0.4 04 rnA

'Ol Low Level OUlpul Currenl 4 8 rnA

tee, Clod<Frequency (Note 21 0 30 0 I 30 MHz
- I

'a, Clock Frequency (Note 3) 0 25 0 25 MHz

t....' Pulse Width ClockHlQh 20 20
(NotQ21 Preset Low 25 25 ns

Clear Low 25 25

tw PurseWodll1 Clod<HIgh 25 25
(Note 3) Preset low JO 30 os

Clear Low JO JO

l$lj $Qt"P Tune (NOles I and 2) 20.1 2OJ, ns

tsu $QtLJP T_ (Notes I and 3) 25.1 25.1 ns

'h Hold T_ (NOleS 1 and 2) OJ. 0.1 ns

iH Hold IlfOO (Notes 1 and 3) 5.1 5! ns

TA Free Au Operating Temperature -55 125 0 70 'C
Hot. 1: rhe symbol { LI tf1lX.a\ti Ehe'ailing edge Of.. eIoc.t. P'he is UMd lor referWlCe

Note 2:Ct .. I~ DF. Rt ... 2 kB. T '"' ZS'C and V z Sv.

~i

I
I'



141

Electrical Characteristics ()v'" recommended ope<alJnlllree air t.~alur. range (unless ou-erwee noteo)

I I Conditions I Min
Typ

Max unitsSymbol P....meter
(Nol. 1)

,i l

I
Input Clamp V"'lage Vee =: Uin.1 1 =: 18 rnA - 1.5 V

-
IIOH HoghLoval Output Vex ~ Min. ioH ~ Max OMS< 25 3.4

V
Voltage \Ill""' Max. VIH "-' Min 01.174 2.7 3.4

.lOi- Low Level Output vee = MV1.iOl = Max 01.154 0.25 0.4

Voltage VlL "" Max, V~ = MIO 01.174 0.35 0.5 V

iol = 4 rnA,Vex ~ M,n 01.174 0.25 0.4

"
Input Curronl " Mox Vee = Max J.K 0.1

Input Voltage VI = TV C\eal 0.3 rnA

Clock 0.•

"H Hoghl_1nput Vee - llIox J,K 20
Curren! VI = ~.7V Cleat 60 j'A

Clock 80

i,l Low Level Input Vee - Max J,K -0.4

Current V, - 0.4V
Clear -0.8 mA

Clock -0.8

(OS Shor1 OeCVll vee = M;u OMS< -20 -100
mA

Output Currenl ~Note2) OM74 -20 -100
.-

oX Supply Current Vee = Max (Note 3) • 6 rnA

Switching Characteristics al Vee ~ 5V and TA = 25'C(Sae Section I lor Test Waveforms and Outpet Load)

Symbol

(MAX

Parameter

M3JOf1l<JmClock
Frequency

Propag<lWn Delay Time

Hoghto Low Level Oulput

From (Input)

To {Oulput)

Clear
toO

CL = 15 pF

Min Max

30

Min Ma:-

25

28

Units

MHz

ns

Clear
toO

Propeqaton Delay rime

Low to H19t", Level Output !
--~--,,- .._-- .,,-- - ._--- _.~-----......,.---------~--_._-

20 24 ns

:'S

.. .Jl. I: "II tJ'P'C&.ll are al vee .. 5\1 T.... 2S'C

'vote 2: li()I mo<. li'won Ol'oe lXl~l vo<)uI(l be &llor\e<:l 011. bm$, And tNt Oul'i.tlVn s11OUlO nol e1C~~ secooc. FOt oeeces. Wlln teeooace from the OV~Jt!>. wf>e<6

;..-, ;.""'" ~~ (0 ~ovn,;1 /TloJ)'-C<i!<.tU It'4 OUrputs '" ct'1atloJlllr:yc scere. an \IlQlSV;lferol; (oISf m• .,.boI perlor~ ...h9fe vo - 22SV and 2, 12SV fOf 01'.1I$4 •.-o
_'VJ .. ~. r~'"Y......, the~ and tT\LUfTII,Im Wncts reduc40d by ~ ha1Ilrom th&lt Slated "'aluots, Thos is V6ry vsell,ll ....he .... usi~ aulomatic los:
",~,~tl-tll

,,"oce 3' Wtth •• ovtpu:. oceo. 'cc I1i 'f\6a$UI"~ .....ctl [he a and 0 oulputS~ ., t;"orn 1,1 ee tame Of rT~uuremolfll. v... ciock I1i grOl./flOed
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~at1onal
;emiconductor

:>4LS138/DM54LS138/DM74LS 13~,

54LS139/DM54LS139/DM74LS139
Decoders/DemultiplexersI

i . .

I
General De.scrlptlon .
These Sd>onky-clamped circuits are designed to be used III

high-perlonnance memory-<lecoding Of data-fOUling appIi
i calion5. requinog very short pr_tion delay limes. In
I hig/>-j>ertonnance memo<)' systems these _ can be

I
used to minamize lhe effects. of system decocIng. Wherl
used wiIh high-speed memones. lhe delay times 01 these

I dec:od<>rs are usually less than lhe typical iOlX8SS lime ollhe
1 memory. This means that the effective system delay intro
; duced by lhe decOder is negligible.

, The LS 138 oecooesono-ol-e'!jhl koes, based upon the con
ditions a' the llvee binary select inpuls and the """" enable

I inputs. Two active-low and one actJve...high enable mputs
reduce the need lor oxternaJ gates Of nverte<s when ex-
panding. A 24.m., decoder can be implemented with no ex
ternal invert~ and a 32~lf)e decoder requires only one
inverter. An enable input can be used IS a data input to(
demultiplexing applications.

The LS139 comprises two separate two-_to-lour-line de
ooders in a single package. The active-1ow enable input can
be used as a data line in damultiplexing applications.

All 01 these <lecodersIdemultiplexers lea...., IuRy buffered
inputs. presenting only one normalized load to its dnving
arcuit All inpu1s are clamped with high-per1ormance

Schot1l<y_ to suppress line-ringing and simplify system

design.

Features
• DesIgned specdically lor high speed:

Memory decoders
Data transmission systems

• lS138 3-to-8-line decoders inc()(porates 3 enable in
puts 10 simplify cascading and/or data receoton

• LS139 contains two lully independent 2-to-4-line decod·
ers/demultiplex",s

• Schottky clamped lor high pertormaoce

• Typical propagation delay (3 !evels of logiC)
LS'38 21 ns
LSI39 21 ns

• Typical power dlssipation
LSI38 32 mW
LSI39 34 mW

• Alternate Mililaty/Aerospace davlCes (54LS138,
54lS139) are avuab'e. Contact a National Semicon
ductorSales Office/Distributor tor specifications.

I
I
!

Connection Diagrams

j'6 is 14 13 12 11 10 9

r- I:>

1 , 3 • S 6 1 1·
C GZA G2B G1 V1 GNO

OUTPUT

9

'Y3

1YO 1Y 1 1'(2 1YJ GHQ

Oual-ln-Une Package

SELECT DATA OUTPUTS

A2 82 2YO 2'f1 2Y2

10

.,

ENABLE

G'

ENABLE A1
Gl

Y6Y'2 V3

Dual-tn-Une Package

OATA OUTPUTS

Yl

6

vee YO

SELECT ENABLE SELECT DATA OUTPUTS

TVF/6.Jil-1

Order Number 54LS1380...0B. 54LS13&F...OB;
54LS138Lt.10B, 0 ...S4LS138J, O...5-4LSI38W,

O...74LS138M or OM74LS138N
See NS Package Number E2OA. J 16A.

101 16A, N16E 0( W16A

TL/FI~w'-2

Order Number 54LS 1390MOB, 54LS 139FMOB.
S4LS 139LMOB, OM54LS139J, OM54LS 139W.

OM74LSI39M or OM74LS139N
See NS Package Number E20A, J 16A.

M16A, N16E or W16A
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~ S5"C to , 12S"C
O'C 10 • 70'C

- 6S"C to • lSO"C

Absolute Maximum Ratings (Note)

It Mtlttaty/Awoapac::e apecitted devtee. ar. requlr~.

pl.... contact the Nation&! S.mlconduetOf Sal ••
Olne-/ex-tributor. fOl' aveU.bUtty and t.pecftlcatJona.

Supply Voltage 1V

,,,pul Voltage 7V

.;;:->f:rfa'J'Ig Free Air -::-",.~pera~:.rfj nangu

OM54LS and 54lS
DM74LS

Nole; Th6 ''Absolute Muimum Ratings" Sf9 those values
beyond which the safety 01 the dsvic6 csnnot be guarsn.
toea. Thsaovce should nat be op6rBttJd 81 tnese limas. Tho
parametriC vetoes aetoea in the "Etectricet Characteristics"
/abl8 are not guaranteed et the eosotote maximum rarings
The "Hecommonaod O;J8ratmgConditions' tsote wtll (luli'-IO

1/10 cooansoos lor actual device operation.

Recommended Operating Conditions

ng

s~.r.m"er OM54L5138 OM14LS138
Un1t$

Min Hom o Wax Min Nom Max
-

','CC Supply\/ot'.a98 4.5 5 5.5 4.75 5 5.25 V

i·,H H~h t.eve! lnpul Voltage 2 2 1 V

":i i, Low Level Input Voltage 0.1 o.e V

'QH High Lever Oulpul Currenl -0.4 -0.4 rnA

",JL I Low Level Output Current 4 a mA

TA Free Air Operating Temperature -55 125 I 0 70 'C

'LS138 Electrical Characteristics
ever recommended ooerau free air temperabJre range (urness othet'Wtseno~ed

Symbol Parameter CondllJon. Min
Typ

M..
1

Units
(Nole 1)

T
,

"i InpuiClamp Voltage vee = MIn,II = -lamA --1.5 y I

~'Orl High Level Output V0::. - Min. lot< - Max. OMS< 25 3.4

Voltage V41 = Max. VIH = Min
V

OM14 2.7 3.4

Y24- LowL...eJOutput vee - Min. '0<. = Max. OMS< 0.25 0.4

VoI~ Vil ... Max. VIH = Min
OM74 0.35

I
0.5I V

'0<. = 4 rnA, vee - Min OM74 0.25 0.4

Input Current @ Max Vo::. = Max, VI = ]V I
01 rnA I

Inpul Voltage ,
I-~

'" High Level Input Current Ycc - Max, VI - 2.7V I 20 ~A I

"
Low Level Input Currant vee - Max. VI - 0~4V -0.36 i mA I~-

-,)5 Short Circuit Vee - Max OMS< -20 -100 I I
Outpu:Cun6nt (Note 2) I

mA
I

DM74 -20 -100 I I-
""A"': Suppty Current vee = Max (Note 3) 6.3 10 I rnA

-~

"l01. 1: AU ~1,"".1 vee - 511. TA .. 25".C

"01. 2: Not moraV*l ont output $houkl ~ Shoned at • 1irM. and V'.- dl..rabon should not~ one MCQnd.

"'ot. ~ lee it ~tM:l wrIth &I outputs~ and CQ«\.
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ns

flS

fl'

ns •

Unit,

2/

~c pf

'!:j

2/

i 1l' )

r~l----

! 21 :
-j----,--

! to I
I

!-;-_. 1-
1
\-r

,
_ l~_._

C L -' 15pF

T
Min i Max \ Min Max--T--------r---,--- T--

27

Le , lOla

otOtH'l'y

From (Input)

To (Output)

\
4-~-"'--

SeIOCl to ,I

Output

Select l;;---r-
Output I

Sc;OCl to

Ovl;i01
------~--_._.__._-

Parameter

---1---- -_--t----
~';::""ri I Pr",va,jat.on Delay Tune

, lc,.'ff Ie H~-Jn Level Output
-------r----

'r'h, 'p, ccaqaucn DelaY' Time

__~ ~.L H,gr. 10'...OWL~vel Output

Pi0jj.,j~"'~IOiiOelay T,me

c.c... rc H ....n LUlie! Output-r-__"n._-

Prj;.-;.1~~:i0nCcray Iime

, HI:;/l to t.c ... Lc"el Output---r------ ---'---1--"""":'-
: Pr,J.:-'d-~,HiOn Delay Time Enable to

\ i...u",,:O hlgt) Level Output Output 1 ,;___ , -'-_+__-'-'- L____ _.,._

I Propa.;;ai.ri:::.n Delay Time Enable to ,I I
i ~-,pul (1____ _ 24 _,1

1
_1"1;;,][; 1;) Lo~ Level OW,.>ul vu_------ -- --r----

I .Propci~duon Delay Time Enable to i 3 !
____._..__._.__._~. Lo .... tc h:gn Level Output Out~_____ l

_-_,._n_'__ L~~~~~~~~w_n_~_:_:_:_~Ou_T_im.:\pIJ:..._\_~__E_';;,,-,~c:'~c.·u:.~_o__L__-j l __ . .;__ 20 ---I__._L__~'~~. _

'LS 138 SWitching Characteristics
e: \/;;:. ... :"." a",j TA -' 2:5'( (Sse Socoon 1 for Ttlst Wd.'''6'I~.H'''~ en",; -.;'-~;, ..~ C-,,:.'''':j

---1

•!.
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~National
~Semiconductor

DM54LS373/0M74LS373,
54LS374/0M54lS374/0M74LS374
TRI-STATE® Octal 0-Type Transparent
Latches and Edge-Triggered Flip-Flops

General Description
rtl ...;~t: d-LI: r!-.:::iiSltHS feature totem-pete TRI·STATE outputs
';tj:::.;~(-,!..1{J SP0CilH';olly lOf drivW'lg htghly-capaCllJva or rotauvo

11 rc ...... -ur.poaance toads. The htgh-Impt)dance state and rn
.:ri.:<.l scu h,;,;t1-iogIC level drrva prOvide tnese teglst6fs with
':~ <.:",paS,l;!y vi llvlflg COOf\OCted ditoctly to and dnving t/'W
uw~ Li,;_,~ In a ocs-or qaruzed system withoul need Ior inter
L1':0.; vi pcn-cp ccrnpooeots. They are particularly awacuve
/01 ,n~~Jt:II:t.:lltjrRJ burtOJ r~lsters. I/O pO(1,S, biduecuooal
G;.;::, V;I~,jlS. u:o(J ....(){l<,U19 regtSWfs. (Continued)

Connection Diagrams
Duat-In-Llne Packaqe s

'LS373

Features
• Cno.cc u~ 6 tarcr.cs or B O-typu tilP'lk/,JS 1(\ a slrll~lo

p,,:).d~u

• THi-S TA"! E {;ouJ-I..1'I'W'lng outputs

• F"d i;i.l.I<iljul-ncCu~~ for luadlng

• 8wil,.;(..;d ;';Qfll!OI inputs

• P-:.·jJ j{'!-iu:S t ccuce O-C loadin~ (;):1 u,«, -oos

• AI;lJlfl~[lJ lTl,jjtd{y/a~rospac6 lJC'.jIC8 \S·~LS3i'41 (S avau

,'wiG COlllael a. Na/ional Sctmccncvctcr sarcs Off/col

o,::>;r'uulQf lor specifications

10 70

l)f.\/ .. ,--::):,>, Jt; vI

DM7"LS:Jlj"v'M

$1:(: NS Py(-l(.::J9t: NUjl)~er

J20':"', M20u, t,20A or
\'.'20A

OUTt>UT '0 '0 ,0 '0 >0 30 <Q '0 c,.c
C0NH-lOl..

T;'ilit;,.,l:):-I

'LS374

eo 10 10 00 00 ,u ~;",;- ClOC...

vi 00( l'lu",t,.;,(

S.. :....Sj/~Ui.F:;lI,

S~'..~~:.J r ~r MOO,

::i-iLSJi"4LMC,b,

UMS4LST/"J

OM54-~SJI'~'''',

OM7~LSj 7.; -'l-'d~ Of

OM74L$:Jnti

Sec t,S y;jC;"ty<; NurtlPCf

£20;", J;':OA, M:':GU. N2UA

---I'-I~- Qf \-.'~CA

W;"..H .0 ro 20 '0 '0 .).0 ';"; .c
-':vhlhJ_

tlif io-;.j I
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General Description (ConOnue<J1

~t,~ ';'",,"; :<,,\",.:;r,<j) (.,j w~ 'jt.I:;'JI74LS373 ill~ traosparent o
~t;~ I;:,\U;\'$ r;,U,JI'.11<J trldt .....t.Mj the enable {Gl is hNJn tr-e 0
(;;..:~u~s .... ili i0ilC ..... rr.c Qata lOl U"IpUlS. When the &nabla IS
'.i1i\..;r1 10.,.. It',\,j c.npot -.\ii be latched at the klvet or the data
~r.dt was ,:>tH up

Tn", ei';:-tl filp.l\up;; 01 the 0f..454/74.LS374 are edge-tng

9Uf~d O'lYVtJ /I.p /lops On ttle pcseve tran5oltioo of the
ctccx. H-,t; 0 outputs will C6 sat to the klgic stales Ulal we-e
set up at ~r\(j 0 inputs.

Function Tables
OM5./HLS373

·_-~-----1i Outpct Enable !,_~nlr"l~ 0 Output
G

, L I H H H

L I H L L

L ! L X 00
H .. -1 X X Z

~_._~--

cKJnl ;)",;~,",b i;1 u,U.i,l1 <:I [IO/flldi i0';i"" stil<'; :·'l k'''' ,0\;i'~

IlJytJb) Uf (.: i.oJr) il1lyvd"1I1(,;U ~ld\t: Iii ttl, \'-';: ,;h;u,~,lIk_t.;

statu tt.<) (Ju'+.Ju\$ n;.itUlu( ;OdJ nor onvc UliJ c .... S i,:,i.'':> ';:;;11011

cantl,

Ttxt Oulput C0iltjlji UVtJ3 not afloct the II llurn<.ti ~);Ju;akJI\ 01

the tatcncs Of lil~·i;vtJS, That IS, the old data call Li~ ((."ij,fI>JJ

Of ne ..... Ud~J can oc Ullh}lud even wrule 11'11; OI.\,)U1S ufO c;tl

'" .. ~ 1........ \S~ ~l..l .. Low l~,,'d' \Sh.<loU', t>L..;"j ). ~ WlI', Ci>I~

f • Tr~ trOrTlIO--~ ~~, Z J'. t1l9h 11T")OJoJ", ..~,, :"'...;...

CJc; - TN ....... at 'lJ'4 oucPut~tl ~oaa1·~... ie 1r\:N\ Cv<~j":""",,;,, .. """ ,,:>:..,:,;.,.,,~r....,j

logic Diagrams
OM54/14LS373

Franeperent Latches

OM54/14LS374

PO~'lJy~·Ed'J~·Trlg9cf~dFlip-Flul_s

ocr-vr til
CQt-;lkO~

;o-------i

c



Absolute Maximum Ratings (See Note)

-1 Military/ Aeroa.pace 5Pee.tf~devtees--are -requited,

;),casl? contact the National SemJcon~uctor sale.
OU.ce/Ois.ttiLu!Or5 tor ~vailabiUtvand specification...

]V

]V

6S-C to .. 150"C

NOlO: Thtj "A/)::,~'i,)i:J Milximum Rl:ifings" <ife :!,u:;v 'o',jijJ/):;J

oevooa wf),.;t, {/IU s,l/vty ot file device Ci~{)r;(.:: O<J ':J';'idfdn

toea rho uv"!'-'(} S/IU(J1ej cot DO oooretoo at (!It/:'>u !li"ils, Tho
peremetac .-aiGt'::; d;,jf,flf.1d (f1 ((T(J 'Elec(nl.-',;j/ C/j<.ilu(,:ft)i(S(Jc~- .

table 8rt) not 's''Ja/.j;I{tJud et rho aosototo m ..V.."IrlIl.JfI) Id(;OyS

The "ROCOnif/'Ui 1,;JUi.JOper.'woq Conoiuoris . tJIJitJ ".'if ,kJfiilci

(he COnd,ljUiL~ tcr .iC'::.-,il aonca oooret.oo

,":~'<..::t",t;"J Fa:t.:: Air ii.;n;~AHdIU(e Range
Dt,~:'''~S aoo 'S4i...S
;:)I.~;4i-S

- 55"C 10 , , 25'C
O"C to + 70"C

DM54LS37J
Parameter

IUln Hom M----,
SupPi y vOj{iJge 4.5 5 5.

_H~g~":.¥'~! j~iput VOlage 2 ----
Lo .... Levet lnpvt Voltage 0

'-
H;gn L.ulf..:.d Output Cwrent -

l(J ....~:~.:.j Output Current 1

Pulse Wldt!' I Enable Hogh 15
(No~", 2) I I

._.
€nablelow 15------ r-O~ta So;;:tup rune (Notes' & 2) 5 L

~~a Hoto Tune (Notes 1 & 2) 20 L

±~i"-"ree Air Operating TemperatUl'6 -55

'.';
---~- --r--

SymbOl I
--~,-

. ,c _-j .
:

Recommended Operating Conditions
I

• ...L.

,
" ~----...-_r-

I"·-·---'1
-....:.::.~~-T

II-
I

:L~_, I

"'c.:. ~ it.. ~\,fr..t,;.;;,..l (l) w;.:Joc..alUS \he l~ ac9I Of Ihe ooa. W ... 1& uud 101' '~l(tfenc e

"'ole 2.: ; I'. 2::'"C ':>oJ "0:: ~ 5'1

'LS373 Electrical Characteristics
~,.,~r recommenceo operatmq tree air temperature range (unless otherwISe n0~od)

J I ~(; _!~ __
! "1- 0.4 I mA.T--------r----;---
I '00' i "A: I - , e-

I I I

I II 20 r-::-
I I

~~i~-r--~ -_33·~__T-~~~--
~,\;' 1.2~::'

.~._--------.--- ..-'J-----

__-l~_~_l _____.:J ~_. __!!!-~~

r

Vee "'" Mcu;
(Note 2)

Ve::, ~ Max. Vo ~ 0.4V
ViH = Min, V1l = lAC!):

~ vee = ~ax. VI '-'. _2. 7V ._I Vee ~ Max, V! ~ O.4V

Vee = Max, vo '-'= 2.7V
VtH = Min, V1l -= Mil)(

rl'.;r, L~.tJlln-;'l\Jl Current

• +-__~?_~_~<Jvd t'IPUt Current

()II-St;Jlt/ Ovlpur

CLi,lent wnn Hfgh
,--e'.c::: Octpct

: VOjt<.ig~ AppJu:)(J
..---,.--

I Orf·Std.',.::Output I
I Cull tint wltl1 Low I
! Le ... et Octpot
: vo;~a'Jv,-'_A"'P"'P_I,_OO__• -; , __

-~r--S;:;;~Cucist Pf..t~;_~~j_
. 0,.;(~ .... : Cwro0n; I 01.1:4 ~

--I"

T ~--~~'l
_.-------

Typ I
001 Parameter .condition. Max I Units

(Nole 1) !

~(Clamp Voltage Vce ~ Min,ll ;; -IOmA - 1.5 I V

Vce = M.n
i

II Hill" leYal O<Jlput Voltage 01.154
2.4 3.4lot< = Max V

VIL - Max 01,174
V", - Min 2.4 3.1

Low Lavet Oulput Vollage Vce - Min OMS4
0.25 0.4lot. ~ Max

V'L - Max ·OM,.;
V1H:a:; Min 0.35 0.5 V

lot. = 12 rnA OM7~'--'-'
0.4

i
i 'Ice :;. Min !

-T If)pv. Current @ Max
----"'{'--- -

I 1~~
1\

Voc = Max. Vi :..: 7V I

____ l___~£~~Ojla~1"3 I I mA

~

_._-- ---"- - --~._--+---- -----t----- ._-

_. . ~_..::.~i)i, Conen:

Sym
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'LS373 Switching Characteristics a' Vee ~ 5V and T. 25"C

(See Section , lor Test Waveforms and OtrtPut Load)
~-----

I--F-,om~~:-
----

RL 667fl ii
Symbol Parameter I ('nput) I C 'S pF CL = 150 pF j UnUs

To I L I i.,
(Output) I Min i Mar Min Mar I

lpLH Prooaqanon Delay Data !
1,8

~--
Time Low to High '0 I 2b I os
Lever Output 0 I

tpHL Propagation Delay Data

ITime High to Low '0 18 21 ns
Leve/Output 0

tPLH Prooeqetion Delay Enable I
Time low to H;gh '0 30 38 I ns
Level Output 0 ,

tpHL Propagation Delay Enable I
Time High to Low '0 I 30 36

I
ns

Level Output 0

Output Enable Output
I

IPZH I
I

Time to High Control 28 36 I ns

level Output 10 Any 0 i
Output Enable Ou'pU'

I I
,

tpZL

ITime 10 Low Corurot 36 50 ns

~._---
Level Output toAnyO I

I

8=1
i

{PHZ

I

Output Dtsabte Output I I
TIme tram HIgh ,

Centro!
, ns,

I

t

I
Level Output (Note 3) 10 Any 0

I
lpLZ Output DIsable Output

Time Irorn Low Cooner ns
Level Output (Note 3) 10 Any 0

Note 1: AWryptc81$ are 011 "'0: ~ SV, TA "'- 25 C

Hote 2: NOI rrlQfe than 0"''' OU'lDVI ,hOo,Jld 00 ,h(y1e<:j Itl I trmo'!. lind \'Nt dI..-llM" !>~ "YJl e-ceeo oee~

Nole 3: c, 5 pr

Recommended Operating Conditions

Hole 1: t -e symbol" ( T I trdIClleS It'fl Mlf'IlJeoce 04 'Ihf ckXk ccese IS vs.eoj lor re!9'"@H'lCe

Note 2: Ct.. "' 45 pF, Rt - 667ft T«» 25"C.IInd Vex .. 5V

NoleJ:St " 150 pF.RL '" 6670. f .. " 25~.IIndVo:" SV

Note.( T.. .,. 2S"C aM vee .. S\I

I I IDM54LS374 DM74LS374
Symbol

i
Parameter Units

Min Nom Mar Min Nom I Max

Vee Supply voltaqe 45 5 55 4.15 5 525 V

High Level Input Voltage I 2
,

IV,H 2 , V

V" low Level Input Vollage 0.1 08 V

10H High Level Output Current - [

.~10L Low Level Output Current '2 i
'eu( Clock Frequency (No'. 2) 0 35 0 I 35 MHz

IClK Clock Frequency (No'. 3) i 0 I 20 0 I 20 MHz

Pulse W'dth I Clock High i 15 : 15
,

Iw I
(NO'. 4) j

os
Clock Low 15 I 15

'su Data setup Time (Notes 1 & -t) 20 T I 20T I I ns

\H Data Hold Time (Notes 1 &4) \ T I I j ns

T. Free AIr Operating Temperature - 55 125 0 10 i "C
.
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~National
~ Semiconductor

ADC0808, ADC0809 a-au J.LP Compatible AID Converters
with 8-Channel Multiplexer

Features
• Easy lold IdC";' to J,U rmcroprocessors

• Operates rat10melllcaHy or with 5 voc or anaiDg span
adjusted Y'vltu.',)u teterence

• Nc eero or roa-scc!o adjust roquirod

• 8-chanool nuauplcxer wllh address lcqic

• OV to 5V llipul lCingu With single 5V pow...,r ~"'IJlJly

• Outpuls meet TTL '-,oltage level SpGCIIICa!tuIIS

• Standard tl\:;m,vLc or molded 28·pln DiP IXiCl',~~\JD

• 26-pln moldeo cn.p earner package
• AOC0808 cq .... rvarcnt to MM74C949

• 1-.0c0809 eourva'ent \0 MM74C949·l

General Description
Too Aocoaoa. ADC0809 data acquisition component is a
monotitl>c CMOS device WI\h an a.ot analog·lo-digilal coo
V&I1er, 8-<:hanr.el multiplex", and mocroprOC8$$Of' compati·
ble control log",. Too 8-b1t AID corMlrt", uses soccessve
app'OXlfTl3tron as too con-sion tecllnique. The convert",
leaMes a high impo>dancechopper stabilized comparator. a
256R Voltage divide< with analog switch tree and a secces
s.i\lQ appl"c:l.Imation regtster. Th8~ muU.ipklxer can
doroclly access any of 8·single-ended analog signals.

ThO cevce emrunates lhe need for axtemaJ lOlO and fuH·
scare adtustments. Easy inlerlacing to miaoproce:.sors is
PIOV""'" by the lalched and rlecoded mullJjllexet addtess
"'PUts and latched TTL TRI·STATEa outputs.

The design of the AOC0808. AOC0609 has been optimized
by ,ncorporatmg the most__ aspects 01_etaJ AID

converseoo lechniqueS. The AOC0808. A0C0809 oHe'$ high
sceeo. high aCCtJfacy. rnirWnal ~alur8 dependence.
excsueot Iong·letm accuracy and ,epeatability. and con
sumes minimal P'O'*fN'. These feaUeI make tNs device
>dealiy "",ted 10 applicaliona !rom process and machine
control to consumer and automotive applications. For 16
channel multiplexe, with common 0Ulput (sample/hold port)
500 AOC0816 data sheel (See AN·Z47 lor more intorma
tion.)

Key Specifications
• Resofubon
• Total UnollJus:\jd Error

• Single Supply

• low POW~(

• Ccovers.on Tur.e

8 BIIS

± 1j: LSB and :1' 1 LSB

5 Voc
15mW

100 f's

Block Diagram

J,)., ... ,i,u
U..l~" (,.Ahl

"':"0,.U1
l.ATtll

A••

HUll"

11
"'Ct '"'

I

I

_._) :
1104R nt~Hc'l P .. ~,,, t-l-l

I _JI
L J 0

1'(1\'1 !lUH QillflJ!
hAHt

SL'; ViULIII;:>

Iftfliflll",t;;,,)ll
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Symbol

'MAx

IW

M8J<omum Operating Frequency

M8J<imum Propagation Delay !rom Clock to Q

MaximumPropagation Delay!rom Clear100

Minimum Removal T..... Clew to Clock

Minimum Set.(Jp T.... 0 to Clock

MinimumHold T.... Clock100

Mininun PulseWldtll Clock 011 Clear

Condition. Typ

66

18

21

.. 1

6

-3

10

Guaranteed
Umita

30

30

30

5

20

5

16

-
Unita

MHZ

ns

ns

n.
n.
n.

AC Electrical Characteristics Va; - 5.0V ± 10%. Ct - 50 pF, t, ~ tl ~ 6 ns unle.. otherwise specified

Param.ter

Typ

74HCT 54HCT
TA--4o-Ct085'C TA--55'Ct012S'C Unill

Guaranteed Limit.

41il' tplH ! Maximum Propagation
I Delay from Clear to Q

~l. lplH I Maximum Propagation
Delay from Clock to Q

40 56

44 52

6 7

-
25 30

5 5

25 30

IS

Ma.<imum Operating

I Ff€!QiJelio..J'

Mllwnum Removal

Time Clear to Clock

i M""mum Set,Up Time
i DtoClock

66

22

25

-1

6

-3

10

27

37

35

5

20

5

16

21 18 MHz

r~:

---t--;,. "I
I "

MaJ(lmu;T', Input Rise

a[,J Fai~ flfTh..1, ClOCk
500 I

i I

, I I 15

i. .... _
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r\llll·t'iauORal·-
semiconductor

NMC27C64 65,536-Bit (8k x 8) UV Erasable CMOS PROM

General Description
The NMC27C64 os a high-speed ~k UV erasable and etec
lficaJiy (6programrn.a.bte CMOS' EPROM. ideally suited 'Of
,,-ppiK'aticnS wner e ldo~t turnaround, pattern expenmentauon
and low powe-r consumption are it'nponanl requeements

Ibe NI.lC27Ct4 IS deSo\jnOO to operate With a sing~ + SV
power supply WIth ! 5·..0 or ± 10% tokltance. The CMOS
deSIgn allows the pert to operate over Extended and Military
TOffipe.rature Ranges.

The NMC27C64 os packeged in • 28-pin duaJ·in-1ine pack·
age wIth transparent ltd. The trantParent lid aUows the user
10expose the chip !Oultraviolet!ight to Of.... the bit pattern.
A f'H;loH pattern can then be written eJectricaJIy into the device
by lolio"r'tiog the PfograrTVn6ng procedu'8.

'rms EPROM is tab-cered with National's proprietary, time
proven CMOS cloubleiJOly silocon gate technology whlch
combines high perlo"nance and high denSIty With low pow
or consumption and eeceneot refiabditf

Block Diagram

Features
• Clocked sense amps for fast access llflh:i oown 10

150 ns
• low CMOS ~'j .... cr c(jns\JlT\p~\on

- Active PO'l'oGl- 55 rnw rnd.,(
- Siandby l\h~bl: 0.55 mW max.

• Performance comcaubrc to NSC800 rl.l CMOS ru-crc
peocessor

• Single 5V po ..... "'" supply
• Extended tBOWt;{ature range (NMC27Ct340E), -40'C

to +BS'C, and military ternperetur e ((:iflQIj

(NMC27Ct4QM). -SS'C to + 12S'C, ava,'abiu,

• P,n compat,blu .... ,th NMOS 64k EPROM.

• Fast and rolld-blo programming

• StatiC operation-no clocks required
• Tl'L, CMOS compatible inputs/outputs

• TRI·STATE" output
• Optimum EPROM IOf total CIvK)S systems

• ManufactUf6r':; oenurcauoo code IOf autornauc pro
gfamming conuot

WecO-

... 0--+

AD-All-"IIol'II"

OUTPUT
IUfF£kS

Pin Names
r

Gdd(tjSi.~_.s_·__AO-A12

CE Chip Enable

010 Outp ..! Eni.t~~

00-0, Ovtpvts --_.
rCM Program

NC No Connect
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Connection Diagram

P

27C16 27C32 27CI21 27C256127~'
2116 2732 27121 272~ 2151

f---

Vee Vee Vee
PGM A14 A14

Vee Vee A13 A13 A13

A5 A8 A8 A8 AB

A9 A9 A9 AJ A9

Vpp All AI' All All

OE OE/VPf OE C5E joEiV
Al0 A,O Al0 A,O Al0

~E/PG~ cr cr jcE/"G~ CE

07 0, 07 0, 0,

06 06 06 Ob 06

Os Os Os Os 0,)

0, 0, 0, 0, i 0 4

03 00 03 0, Lo)

NMC27C640
DuM-In-Une Paekaga 2

~,.

~n

7C51l 27C25l1 27C121 27C3l 27Cll

27512 272511 27128 2732 2718

A,5 VPI' VPf'

A12 A12 A,2

A7 A7 A7 A7 A7

A6 A6 A6 A6 A6

A5 A5 A5 A5 A5

A4 A4 A4 A4 A4

I A3 A3 A3 A3 A3
I
i A2 A2 A2 A2 A2
I,

A' Al A' AI AI

M AO AO AO NJ

00 00 00 00 00
0, 01 0 1 0, 0,

i 0, \ 0, 02 0, 02

,GND GND GND GND GND
TL/O/a63A-Z

HoW;Soc:Ut~EPROUpIlIlI~•• lhowninVwbiockJ~Ct:(,llf.lu-w NMC21C64pons.

0nIer Number NMC27C640
See HS Package Number J28AO

CO/nInan:WTemp RlUIll" (O"C to +70'C)
Vee - 5V:l:5%

Access Tune (nl)

150

Vee - 5V :1:10%

Par_ter/Order Number Ace••• Time (nl)

NMC27C&COtSO 150
NMC27C640200 200
NMC27C&402SO 250
NMC27C640300 300

ExtMIIedTempRange(-4O'Cto +85"C)
Vee - IV :I:10""

Pa_/Order Number Ac:ceuTime (nl)

NMC2~lSO 150
~200 200

MIIl1a'y Temp Range (-S5"C to + 125"C)
Vee - 5V :t 10""

Parameter/Order Number Accea. Time (ns)

NMC27C640M200 200
Nt.lC27C64.QM250 25U
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+6.5'1 to -0.6'1

+ 14.0'1 to -0.6'1

-IO'C to +8O'C
Operating Temp. Range

- M"e to + 15O'C

+7.0V 10 - 06'1

lOW

3WC

2000V

O'C 10 t tire
- 4rrC '0 +BS'C

-55'C 10 + 125'C

t5V 110%
t 5V :1.5%

vo: Supply Voltage wIth
Respectto Ground

PowerDissipatiOn

lead Temperatu<e (SoIdeflng. 10 sec.)

ESC Rating
(Md Spec 883C. Method 3015.2)

Operating Conditions (Note 7)

Temperat... Range
NMC27C64015. Q 150. 200, 250, 300
NMC27C640E200
NMC27C640M2oo. 1.1250

Va; P""", Supply
except NMC27C640 I 5

AbsoluUt MilximumRlmftgs lNOi.i)
II MilIlJlry/AO<OSpIlCe .,.-cI __ we requftcI,
conlact lhe "'t_ semiconductor Sllel 0fIIce1
DistributOfi lor IValIabIIIty _ epeclIlc8IIoIlL

Tamper alUfe Under a....
ComlTl8foal
Mtlltat)' and Extended

SIOfage Ten'Pefalufe

Ail Input Vollages except A9 Wllh
Respect 10 Ground (Note 10)

All Output If oltages with
RespecllO Ground (Nole 10) vo:+ 1.0'1 to GND-0.6V

Vpp Supply Voltage and A9
with Respect to Ground
0u<'"9 Programming

READ OPERATION

DC Electrical Characteristics
Symbol Par.meter ConcIitIc>N Min Typ Max Unlt.

\u Input load Cu<1eot 'lIN ~ Va; orGND 10 lOA

'LO Output leakage Cu<1ent 'lOUT - veeorGND, CE =V'H 10 lOA

Icc1 'Icc Current (Active) CE : 'Ill, f : 5 MHz
5 20 rnA

INote 9) ITllnputs Inputs - V'H or V'l' 1/0 = 0 rnA

leC2 'ICC Current (Active) e:l: ~ GND, f ~ 5 MHz
3 10 rnA

(~~ote 9) CMOS Inputs Inputs - 'ICC orGND, I/O ~ 0 rnA --
"'<:581

I
'10;; Cu<1ent(Standby) Cl: - VlH 0.1 1 rnA
ITLlnpuls __ C---.__

'CCS62 r 'ICC CurranllStandby) C£ ~ vee
0.5 100 1'''CMOS Inputs

lpp Vpp Load Cu<1ent Vpp - 'ICC 10 f'A

V'c I"l'utlow Voltage -0.1 0.8 V

V'rl Input Htgh Vollage 20 vee + 1 V

VOLl Output L"""Voltage lot. - 2.1 rnA 0.45 V

VOr11 Output High VoIIage IoH - -400)LA 2.4 V
- ~-~-

VOl2 Output Low Voltage lot. - O/'A 0.1 V

VCll12 Output High Voltage IoH - o lOA Vcc- O. I V
.._'----~

AC Electrical Characteristics

Urllll:,;

-----
!

--'-"-_._._-~-'~--------

Nt.lC27C64Q ,
"

200. E200. 10200I 250,1.1250 r--;:;-;--1Syrncot J Parameter Condition. 15,l50,El50

I -:.T---,--j
Min Max Min Max ""1 ""T'";.':lAce Aooress 10Output Delay CE - N - V'l 150 200 ~50 --}:r

~.VIH

~--::E CE to OutptJt Delay O£ = V•• \5ITM ~ V'H 150 I 200 250 --'300t
CE - VIl.15GM = V,H I

----j

~JE OE 10Outpu' Delay 60 60 70 150

I
- --,

~Q~ CitHl\lh to Output Float CE - Vll.15GM = VlH 0 60 0 60 0 60 0 130

tc~ Cl': High 10OotptJt Float O£= VIl,I5GM = V,H 0 60 0 60 0 60 0 130

toh Outpul Hold from Addresse •• CE = O£- V,l

I 1CE '" 01:, Whicheve< ~:. VlH 0 0 0 0

- Occunad Fu-st
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Functional Description
DEVICEOP£RATlOH
The Iix modes of operationoIlhe NMC21Cll4 _ ....., in
T_ J. h should be IlOI8d IhaI .. q,uIs lor lhe .. modes
81e at TTL leYeis. The __~ required - Yee and
Vpp. The Vpp __ ouppIy be at 13.OY cUing lhe
three programming modes, and be at 5V in ... _
three modes. The Vee __ ouppIy _ be • IN cUing
the \tlIoe programming modes. and al 5V in lhe _bee
modes.

Read MoeM

The Nt.IC27C&4 has two <:onlrOI --. bolh 01 wl1ich
musl be logically active in ordet 10 obIain dMa .... out·
puts. CI1ip Enable let) is !he __ c:onIroI _ IlIouId be

used '''' device selection. 0utpuI Enable lOelia ... oulpuI
control and should be used to gale dale to lhe ClUIpuI pins,
independent 01 device selection. The progr_,."illg pin
(PGM) should be at VIH excepl duringprogrIIIWMlg. Aasum
"'Ilthal .ddlesses &fa slable, __ acceoa _ C\\ccl is
equal 10 !he deJay from Cl: to outpulltcEl·llUllia..
at ttle outputs toe after !he IaIling edge 01 01:. asaMning
that a has been low and addresses have t>e.t _ lor

alleast lACe-toe·
The sense amps are clocked lor IasI -.ss lime. vee
should trereto-e be maintained al opetating-. duling
read and venty. II vee temporatily dropa~ lhe spec.
.00tage (bul nol to ground) an address lransilion musl be
ptortormed alter the drop 10 _a propet 0UlpuI dale.

Standby Mode

The Nt.IC27C&4 has a standby mode wl1ich ""*'ces !he
acliva powerdissipation by 99%. from 55 mW to 0.55 mW.
The NMC27C&4 IS placed in the standby mode by applying
a CMOS high signal 10 the Cl; input. _ in -...., mode,
lhe ootputs are in a high impedance slale. independenl of
the <JE input.

Output OR·Tying

Because NMC27C&4s are OJ$U&Ity used in larger memory
arrays. Natonal has pro_ a 2.tine corwol function that
accommodates this use of muUiple memory connections.
The 2·I,ne control function allows for:

a) the lowest possible mernory power dissipalion, and

b) complete assurance thaI 0U1pu\ bus conlenlion will not
occur.

To moat efficiently use these _two conltol unes, It IS '~Otn

mended..., Cl: (pm 20) be decoded and used as tha pn
Il\8I)' device aelecting function, while OE (pin 22) be mace a
convnon connection to aUdevices in lhe:array and connect
ed 10 lhe READ line frum the syslem control bus. This es
...... that .. desolocted mal110tY de'ltces are in their low
power standby modes and thai the output pins are active
only when data is desired from a partiCular memory device

Progremmlng
CAUTION: EXcee<lmg 14V on pin 1 (Vpp) Will oamaqc tne
NMC27C&4.

InitIaIIy,albilsol the NI,lC27C64 are in the "1" state. Data
Is introduced by salectively programming "Os" mto tho ce
sired billocalions. Although<>nly "Os" will be programrnoa,
both "1." and "Os" can be presented tn the data word A
"0" eatV'OC be changed to a "1" once the bit has been
programmed.

The NMC27C64 is In 100 programming mode wnen thv Vpp

power supptyas at 13.0'1 and OE is at VJH. It is required tnat
at teast a 0.1 )LF capacitor be placed across Vpp, Vee to
ground to suppress spurious voltage transients wtllcn may
damage the device. The data to be programrned is appbco t:l
bits in parallel to the data output pins. The levels uqv,lljd

'01' the address and data inputs are TTL.

For programming. Cf. should be kept TTL low at all tunes
while Vpp is kept at 13.0V.
When the addte~s and data are stable. an acu... a low, TTL
program pulse is appiiad to the J5"(jM input. A program plJl~o

must be apphod at each address location to be pro
grammed. The NMC27C64 is de~ned to be programrnud
with interactive programming, where each address is PIO
grammed with a ser.es of 0.5 ms pulses until it vurJlI~s (up LO
a maximum 0120 pulses or 10 ms). The NMC27C64 rn",sl
not be Pfograrnlll,jJ ....un d OC Signal iJ';-f!,,<:J l., ti,,", 1<..:'
input.

Programming mun.ple NMC27C64s ~ paratler .... ,UI Ute ~<J.iilC

data can be eas,ily accomplished due to tne SimpliCity ul tr,d
programming reqvnernents. Like inputs of HIe pa1i;iiiiJie0

NMC27..C&4s may btl connected together ....hen tnuy arc
programmed with the same data. A low level n L purse ap
plied to the PGM input programs tna paraueleu
NMC27C64s.

TABLE I Mode selection

Pins ~ ~ PGM Vep Vee Outputs
Mode (20) (22) (27) (1) (28) (11-13,15-19)

Read VII. VL VIH 5V 5V Dour

Standby VIH
----

Dan'lCara Dan'ICara 5V 5V I'-1I-Z

Output Disable Dan'ICata VIH VIH 5V 5V HI-Z

Program VIL VIH 13V 6V ,.,
>-'iN

Proqram Venty VIl. VL Viii 13V 6V DOll 1--------
Program Inhibit VIH Dan'Cate Dan'tCara 13V 6V Hj-Z
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Functional Oescrfp'lion (Continued)

SYSTEM CONSIOERATlON

The power switching characteristics of EPROMs reov.re
careful d6c0upling of the devices. The supply current, tee.
has three segments that are of interest to the system ce
signer-the standby current level, the acuve current IEJ vet,
and the transient current peaks thai are produced lii vott
age ltansitions on inp\J1 pins. The magnitude of these tran
sienl current peaks is dependent on the output capacitance
loading of the device. The associated Vee trans.cot vOi'o'Jc
peaks can be suppressed by properly selected duco\..ophng
capacitors. II is recommended that at least a O. 1 }-LF cetarne
capacttO'be used on every device between Vee and GNO
This shoukt be a high frequency capacitor of low inri&renl
inductance. In addItion, al ieast a 4.7 IJ-F bulk electr otytrc
capacitOf should be used betweon Vee and GNO lor eecn
eight devices. The bulk capacitor should be located near
where the power supply is connected to the array. The pur
pose of the buJk capacitor is 10 overcome the voltage drop
caused by lne tnductlva eflects ot the PC board traces.

TM roconroerooc i;;II(i15Ule proceowe lOt It,,,, Ni...lC21Cti .. .s
8XPOSUf'8 to shoft WBIffli ultraviolet Itgl1t wtuch has a ""'d'.e·
length 01 2537 Angstroms (A). The Inlegrat"" dose (, ., UV
intensity .. exposuttj time) lOf W8SUfQ srccno be a mm.mcrn

01 15W-sec/cm2

The NMC27CS4 should be placed within 1 lOCh 01 tho ramp
tubes during erasure. Some lamps have a filter on u.e«
tubes whK::h should be removed befOf8 erasure. r ao:e III
shows the mtNffium NMC27C64 erasure time for .... anous

lighl int8flSllJes.

An erasure system should be calibrated penoccanv. The
dista~ from lamp to unit should be maintained at one Inch
The erasure lime increases as the SQUareof the distance. (ll
distance is doubled the erasure lime increases by a factor of
4.) Lamps k>se intensity as they age. When a lamp 16

changed. the dIstance has changed Of the lamp has aged,
the system should be checked to make certain full erasure
is occurnng. Incomplete erasure will cause symptoms t~\at

can be misleading. Programmers, components/ and even
system designs nave been erroneously suspected when m
complele waSOle was the problem.

Program Inhibit

Programmong muillple NMC27C&CS III parallel With ddferenl
data is also eaS>ly accomplished. c.cept lor cr all like in·
puts (1llCIuding or and Pro;l) 01 the parallel NMC27C&C
may be common. A TIL low level program pulse applied 10
an NMC27C&C'. PGM onputwithCE al Vll and Vpp a113.0V
....1 program that NI.4C27C&C. A TIL high level cr onpul
tnhIbots the olher NMC27C&Cs from being programmed.

Program Varily

A venly should be per10flned on the programmed t>ts 10
del8mllne whether they _e correctly programmed. The
verify may be perfonned with Vpp at 13.0V. Vpp musl be at
Vee, except during progratMling and program verity

MANUFACTURER'S 100HTIFICATION CODE

The NMC27C&C has • manufacturer's idenlifocatJon code to
aid in progr.mming. The code, shown in Table II, is Iwo
byleS wide and is stored in a ROI.I conIJgw.1ionon the chip.
It identifies the manufacturer andthe device type. The code
lor the NMC27C64 is "BFC2", _e "BF" designales that II
is made by NalJonaJ Semiconductor, and "C2" designates.
fAk pan.

The code 'S accessed by applying 12V ± 0.5V to address
pin A9. Addresses At-AB, Al0-AI2, cr,and OE are held
at V". Address AO is held at Vll lor the manufacturer',
code, and .1 VII< lor the device code. The code is read out
on the B cata pins. Proper code access is only guar.nteed
at 2S-C ± S'C.

The pnmary purpose 01 the manuI.eturer'. identificalion
code IS .utomatic progratMling control. When the device is

Inserted "' a EPROM programmer sod<eI. the programmer
reads lhe code and then automatically calls up the specific
programming .Igorilhm lor the part. This automatic pro

grarnrTllOg control is only posSible with P<OlTammers which
heve the capabilrty 01reading the code.

ERASURE CHARACTERISTICS

The efasure characterisbcs 01 the NMC27C64 are such that
erasure begins to occur when exposed to light with wave
lengthS shorter than approximately 4000 Angstroms (A). It
should be noled thaI sunlighI and cer1ain types 01 ftuores,
cent lamps heve ....velenglha in the 3000,1.-4000,1. r.nge.

After programming, opaque labels should be placed over
the NMC27C64's window to prevent unintentional erasure.
Cover"'9 lhe window will also prevent temporary functional
failure due to lhe ge"",.11OI1 of photo """ants.

YA8L£ II Manufaclur..... Idenllllcalion Code

Pine "0 0,- o. Os O. 03 0, 0, 00 Hex

(101 (191 (18) (17) (161 (15) (13) (12) (11) Data

Manufacluter Code Vll 1 0 0 0 1 1 1 1 SF

DeviceCode VIH 1 1 0 0 0 0 1 0 C2

TABLE III Minimum NMC27C84 Era.ure Time-
Ugh,ln_,y Erasure Time

(Mlcto-WatWcm2) (Minules)

15,000 20

10,000 ! 25

5,000 i 50

I
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Penjelasan urnurn
Seri LM 741 adalah penguat
operasi untuk keperluan u
mum yang penampilannya
lebih baik dar; standar indus
tri seperti LM 709. Mereka
dalarn banyak penerapan
dapa! dengan langsung
menggantikan LM 709C, LM
201, MC 1439 dan 748.
Penguat-penguat itu memi
ii;j sitat-sitat yang membuat
penerapannya hampir tak
dapat gagal: proteksi beban
lebih di masukan maupun di
keluaran, tidak macet kalau
jangkah ragam tunggal di
lampaui, dan juga tidak akan
berguncang.
LM 741C/LM 741E adalah
identik dengan LM 741/LM
741A terkecuali bahwa LM
741C/LM 741E penampilan
nya terjamin dalam jelajah
an suhu antara O· C hingga
+700 C, dan tidal<. dalam
-550 C hingga + 1250 C.

Ke:~::n~BariS'be,rd;a IDILI
-- ,-.. --

Kernas an Baris-ber du a (DIL)

g'.. '.
~ ..--' "~- '-
r, '~_'-". .

Tarif Maksimum Mutlak
LM 741A LM HIE LM 741

Tegangan caw ±22 V ±22 V ±22 V
Bor os an cava SOOmW 500mW 500 rnW
Tegi:lngan rnasukan ±30V ±30V ±30 V
o.Ierensial
Te qe nq a n masukan ±lSV ±15 V :! 15 V
lama hUbungslngkat t3k tartentu tak tertentu t3k tertentu
kef uar an
Jef ajahan suhu operas! -55' C hingga O~ C hingga +70' C _55" C hinggd

+125'C .-125' C

.Jcfaj ahan sulou sunpan -SSG C hingga -6Se C hingga -65' C hing9:l
+150' C + 150' C + 150" C

SU;)U nrnsf 300< C 300' C 3('0' C
(Pe nv oide re n 10 det;,)

741
~18 V
SOO mW
~30 V

~15 V

380' C
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PERENCANAAN DAN PKHBUATAN KONTROL OTOHATIS UNTUK EMERGENCY

DAN STANDBY POWER SYSTEMS DENGAN BANTUAN HICROCUNTI<UJ.l.lil(

8031 DIAPLlKASlKAH UNTUK GENERATOR FORD-STAMFORD 25 KVA

1. LATAR BELAKANG PKKILIHAN JUDUL

Pada era Industrialisasi seperti saat sekarang,

kebutuhan akan suplai listrik dirasakan sangat besar

sekali. Kebutuhan yang sangat besar ini tidak dapat se

muanya oleh Perusahaan Listrik Negara. Disamping itu

masih ada problem lain seperti gangguan-gangguan huhung

singkat yang menyebabkan tidak kontinyunya sup1ai 1is

trik bagi perusahaan yang membutuhkan sup1ai listrik

kontinyu. Oleh karena itu diperlukan suplai listrik la

in supaya tetap kontinyu seperti diesel atau generator.

Pengoperasian generator tidak sesederhana yang di

bayangkan, perlu adanya pengecekan

- Yoltase dan frekuensi sebagai pengganti suplai 1i3

trik dari Perusahaan Listrik Negara.

- Undervoltage.

Overvoltage.

- Overload oluh beh~n lebih.

Overspeed oleh beban yang mend adak menjadi keeil.

- Overtemperature oleh gangguan yang terjadi dalam ra-

diator.

- Low Battery Voltage.

- Low Oil Pressure.

Ke1a1aian atau kesalahan dari operator untuk pengecekan

nal diatas dapat berakibat fatal sekali bagi gene rat r.
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Untuk mengurangi kefatalan tersebut dapat memakai alat

deteksi secara otomatis.

Alat deteksi secara otomatis settingnya bermacam-

macam

- PC (memerlukan satu set computer, Kabel diluar pa

nel, tempat untuk computer, biaya mahal ).

- Potensio (ketelitian sangat kurang, menempel pada

panel, biaya murah ).

- Hicrocontroller 8031 ( ketelitian lebih baik dari po-

tensio, menempel pada panel, biaya dibawah PC).

Dari pertimbangan-pertimbangan diatas maka pemakaian a

lat deteksi otomatis secara Hicrocontroller 8031 paling

efektif dan effisien.

2. RUANG LINGKUP PBHBAUASAB

2.1 Teori Otomatis Kontrol untuk Emergency dan Standby

Power Systems dengan bantuan microcontroller 8031.

2.2 Kerja Otomatis Kontrol untuk Emergency dan Standby

Powes Systems.

3. TUJUAB/SASARAN

Hemperkenalkan Otomatis Kontrol untuk Emergency dan

Standby Power Systems yang dapat berguna bagi perusaha

an kecil dan laboratorium STL dengan harga terjangkau.

4. METODE !AHa DIGUNAKAN

tudi Literature, PereDc~I'laan Alat) ~6:!.~

:gujian Alat dan Penulisan Naskah.
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5. ~ KULlA" PKNUNJABG

- Mesin-mesin Listrik.

- Mikroprosessor I.

6. URAIAB SINGKAT

P L N GENERATOR

3 4

1
5 6

r RB1 I MICROCONTROLLER 8031 RB2
I

2 8

1 BEBAN 7
---------~--

,

I

BLaK DIAGRAM

Penjelasan Rl2k Diagram :

1. Beban I mendapat sumber tenaga listrik dari PLN.

2. Microcontroller 8031 memonitor perubahan tegangan dan

frekuensi dari PLN pada setiap phasa pada saluran se-

telah RB1.

3. Microcontroller 8031 memonitor apakah tegangan atau

frekuensi dari PLN pada setiap phasa pada saluran se-

belum RB2 akan kembali normal lagi pada beberapa saat

setelah terjadi gangguan. Jika sudah normal kembali

untuk beberapa saat maka start generator dibatalkan
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4. Jika perubahan tegangan atau frekuensi dari PLN pada

salah satu phasanya telah melewati batas yang diten

tukan, maka microcontroller 8031 memberi sinyal pada

generator untuk start sampai keadaan nominal terca

pai. Jika generator mengalami startfailure ( kega

galan start ) sebanyak tiga kali maka microcontoller

akan memberikan sinyal fail start demikian juga bila

mengalami kekurangan suplai DC akan diberikan sinyal

low battery voltage.

Microcontroller 8031 akan memeriGtahkar: RBI

mutuskan hubungan PLN dengan beban I jika g~ngguan

telah melewati batas atau menyambung kembali dengan

PLN jika keadaan tegangan dan frekuensi dari PLN

sudah normal kembali.

6. Microcontoller 8031 memberi sinyal pada RB2 untuk

menghubungkan beban I secara step by step dalam se

lang waktu 1 menit dengan generator jika generator

sudah dalam keadaan nominal. Disamping itu, RB2 juga

digunakan untuk memutuskan hubungan generator dengan

beban I jika keadaan PLN sudah normal atau jika ter

jadi undervoltage, overvoltage, overload, overspeed,

overtemperature, low oil pressure, low battery volta

ge yang tidak dapat diatasi oleh generator tersebut.

7. Beban I mendapat sumber tenaga listrik dari genera

tor.

3. Microcontroller 8031 memonitor adanya undervoltage,

overvoltage, overload, overspeed, overtemperature.
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- Startfailure keadaan dimana generator mengalami ke

gagalan start.

- Undervoltage keadaan dimana tegangan generator diba

wah tegangan nominal.

- Overvoltage keadaan dimana tegangan generator diatas

tegangan nominal.

- Overload keadaan dimana generator memikul daya lebih

dari daya max generator .

.. Overspeed keadaan dimana generator memikul daya yang

tiba-tiba menjadi keeil.

- Overteuperature : keadaan dimana panas generator me

lebihi panas nominal dari generator.

- Low Oil Pressure keadaan dimana tekanan oli dari ge

nerator sudah sangat rendah.

- Low Battery Voltage : keadaan dimana suplai DC untuk

generator mengalami kegagalan.
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