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1 4
duSeglil exulszneuludrudmvesdunnuenddlhions(nput  Amplifier), 2t93Warden
91, VCO (Voltage Control Oscillator) , Decoder Matrix | 295adenglunszuuild
dM3U Audio Muting %30 Stereo Lamp Switching Ua& Power Supply Regulator fada

' A o AHqyo a a4 A4 o ¢ ol o ' o
sgawlu msidenTagildvhleduilail eifendagunsainansamnulusisveusaiu

[]
~

] b4
fsunaeiasulaslugnndhelsdudr leddwmoanilssidadaduwuuvne 14 vie 16
4 a o o o 4 °
v unzwelimsndadudomnn wililinmgn waswdeuiivsih o 1doslae
9/ [y Ao ] éa g a o A ] 9o 1 q’l ]
i ldawudnimingunsaididnnseiind vieviludiu 9 Tasdimivdudauves
a @ t 14 [} 1 °
ang wio Insviend wesdwulngildon eeliidudszneusinon aeducoi uaz
<& 4 4 ¢ y e g A
gunseiau @ Imdeldnn gunsalmarll sududduiiuizdeslddugunseiluns
avasHaA(Descrambler) WT1zlmsiuilianandduunsiSes(Subcarrier) 15, 31, 40 ¥3e 62

Aladsad eldlussuuinadan(Gated Synch), lafiav(Sine Wave) tiaz SSAVI lunns



i P e

[ I ]

5 TR e e R

PPN Y

T BT TSR T W =

- [ T L TR

o pom v aevem W 38 xw amem

at

i T

ragm

17

o 4 ar s 4 o . . u 0’1‘
Wl lFnuniinisAueganDemodulate) dyaadunnsiso? vos Hidden Audio SaiTuSs

¥y
Fumsimauiiaesesiandousiy

= &
2.4 ngugueeunadengl

(Y o o = < o d‘d = 5
'nanmwauwszﬂﬁaaﬂaﬂnzmmuhumnﬂmumtm'cmmnmwummnﬁ'mm p]

L o
l

4 a da v .
sulndudrnzldnn  veo  ffldwmstSuudstune)  aniidmuadudygiadie

L4
8/ a

- a o o @ = o @ o =
B3(Reference) lavynAudadoyanadieds ﬂﬁaammmauvgnuuma NdyIudUNNIa

v v Q

LY 4 4 & '4
vco szgnilouldfiuesafmames(Phase Detector) 931 2.16 Faraesameainod

4

4 { J 3 ar a o o’:’
v Ifdygaueniyniidunaasvouna(Phase) SMINAYRIUDUNNINTDY  9IAUU

‘"aumunmmmwm“lﬂmmansxﬂaﬂmﬂmasuﬂvnnww uazwldiuees veo veo ez

Huwuaaummn'lﬂ‘lu‘nﬁma'nnzm‘lﬁmmuﬁﬂmaswmaatyapmﬁﬁuwwﬁ'uﬁqmmﬁxﬁﬂ
14 [ ] 1 4

1nAiLeIanas AT nIzderhnuiuauGduyniitauduvats q ohluwuiies

1n15192995115AU8 (Frequency Devider) @28 N i1l Iudwiidlunistlounsy

- @

o 4 { o ar ar ar o
wisladmameiszndndyanauemiynindudygranszuraduddyanadum
a8 s/ a a oo o 9 1Y) I'd a = t
ﬂﬁQUIﬂTNTﬂﬂ'JTNﬂlﬂTﬂu ﬂﬁziﬁlL'J’Qﬂu!.ﬂ']ﬂ?!ﬂﬂizllﬁﬂ'i\l_ﬂLlﬁﬂ\'iﬂ\iﬂ')']ﬂﬂ'lqwdfﬁlﬂq

as [ 0’1‘ o {a i a 3 0
dyanauny muuaﬂ(Loop) 220N amﬂaﬁwﬂwmﬂ(Lock Phase Error) Mnavueziia

«

¥
ST ar

BYIT 'Howauwﬂmﬁawa‘luwunmmw muummnwwﬂwmﬂ(Frequency Error) IMAY

h.

gudluneanduiu 52Uy Automatic Frequency Control (AFC) 9ZifaanuanfawaIaeye
ﬁ'«fwmﬁwmm Discriminator 92i8Juusedu DC thide msi‘fuatjﬁnmmé (Frequency
Dependent)  @enmiuznuiluglii 216 shinssuenldiniosoriinessuiinsaod
(Integrator)  ogn10ludiudY éaﬁmmﬁuﬂuLﬁaﬁmszﬂﬁ'ﬂuuﬂaammNaiumsﬁﬂﬂh’f'
AU B FYYUTUAIU(Noise Rejection) 5nyuanusﬂmmmsuunuazﬂmﬁum‘lums

foaunz Capture Fufludosriamasssuna ua*vuJummwammﬂumaumﬂ‘mmNmaq
igiioves1od (Data Sheet)
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vCO

ERROR CONTROL
SIGNAL GE
PHASE AMPLIFIER pOLTA OUTPUT
————*  DETECTOR AND VCOo . —
INPUT INTEGRATOR
FREQUENCY
(REFERENCE)

]

FEEDBACK
LOOP

IN
(OPTIONAL})

i g
UM 2.16 uamevfienlaesunsuvearnnsiadongyl

FILTER

vd

F(s)

do
o -——0= KoVe

\\ Ve
VCO |«

2.17 lassadevesszummladenygd

=n.

il

eant

nnglit 2.17 Fyanasunnmle @ uazewinnves Vo e e auudd

° .

o @ = o = ° o a Y . =y
SZUUﬂ']ﬂQ'V]'N"Iu'E)gTNﬁﬂ'1'33ﬂlmﬂﬁ@ﬂlﬂﬂ‘ﬂzl’ﬂ’]i'ﬂTQTuLﬂuLLUUL‘INLﬂu (Linear) uaztﬂﬁﬂ

o 1Y o 4 t 3 o = z LY 3
maunoiee I dganauemiyniiduruaainiumaravesdyanusunnisaesdaiy

Vy=K,(e —¢;)

4 & & o P '
iis K, fio amos(Factor) 30 ABUIIBTFUN(Conversion Gain) Svaediu Virad
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W B T w eme m WL

o @ 3 . 8 o0 o w
useeu v, szgnnsesdayenclaeilamesqu(Filter Loop) iNefiadaygusunay
[] @ - o o [~ @ o .
wazdmlsznevvesdyanaiiiiuniudqeesn lulasiameswidudatvua  Dynamic

_ 4 .
Perfortance Function ¥93QUasimunlay F(s)

a

1 o o :; é 03 4 d’
ANNDUeY VCO azdmuaninussiunuguiidunmv) Fwildanuddeauy

(Deviate) 1anAnudna1e (£) Awvua Aw =K.V,

3 P - ' 4 = @ J
e K, Amnumameives veo Imisuilu radsecn iisvnanutidueyiug

v
(Derivative) Y9uWa A9YUHNITMINUYDY VCO 91915811910

dey/dt=K)V,
Taonms 1y Laplace Transform wld

1%O]_ -k

eots) = 22

d’
° Pl a Qs e T— P} v o o a
TuhueuReriumavesdagnarOfput vos veo sefinnuduwusuumFadu

AUMIBUNNTAVBWTIAUAIUAY (Vo) 391938 Laplace Transform iy 9g'ld
Vi($)= K, le;(s)—e,(s)]
Ve(s) = F(s)V,(s)
e,(s) =

KV (s)
S

] v
MNauMIsi 1 895 a¢ ldaunsiuguvesgife

038323
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) KKF@)
o) POTSTR K FG)

2 .
%q B(s) fl0 Transform Function %84 Closed Loop

a6, (De(s) s
e,(s) e (s) s+ K, K, F(s) -

1- B(s)

_ SK,F(s)e,(s) _ 5e,(5)B(s)
T s+KK,F(s) K

[

Ve(s)

1 SCR +1  sTh+1

PO = eR T175C(R + Ry +1 - 5T +1

R1
[ 2 AN L
PD I C VCO
- I .
R1
[ A * <
R2
PD VCO
C
*— I <
R2 C
}__
R1
PD , eVCO

1N 2.18 uamsHawesqy

v AR o 4 & o o wa . ' P
wnandlawesguaziludidmusguautianig Dynamic vesszuy foufie:

3 N P 0 4 Y ~
wnsanmsihauvesglde’ll Ramesildezeglugiluuuiug 3 31 daguii 2.8
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T,=(R+R)C=T, = R,C

~A(sCR, +1)

F(s)= SCR, +1+ (1+ A)(sCR,)

4
i A Tvualvgnn 9 e ldaumsdeil

—SCR+1  —sT, +1

Fls)= sCR, sT,

T,=RC, T, =R,C

Re

@M3Y Passive Filter ¥1afl 2 921¥ Transfer Function 489 Closed Loop #9H

K,K,(sT, +1)/T

B =
)= S KK, T) I T +(KK, I T)

) b 4
woudlymsndumauds 9218 Transfer Function 489 Closed Loop 4]

K,K,(sT, +1)/T,

B =
YO KT, 1)+ (KK, 1T

b4
=1

b4
Transfer Function 9a®9%a aunsadisudnuuy lAnel

sCQon—awn® | K, K,) + wn®

B, (s) =
1(9) s* +2swn+ wn®

2swm + on®

B, (s)=
2(5) s* 4+ 2sam+ on®



Ao wn e TG TS

o omr wTmLEm  mmw xe s ax arme me o omEe wETmE o e

A Seffow e g Mo B EEIUTR SRR Ewt ke feme M o8 am w

e g Ty worT G MR W

d 4 . ;
aumsi 11 uez 12 Feuloueyluguues Feedback Control latld @, ununawd

22

533UHA (Natural Frequency) vosQUuazldiny Damping Factor ¥83gy

Passive Active
KK, n2 —[ KK, 12
on = T wn = T
I[KOK,, J‘”F T,+1] _z‘z_[KoKd 1" La,
=277 | lxx] 2l | 77
L=(R+R)C I, =RC
I,=R,C T, =R,C

2010f, | O1e)} 10B)

.

PRINT

+6 T
6 | =03
.
T4 = iy g 83 —
., { 7.':7? /A_m\ \(. ali/oltawe
0 - 1 N N

-2 ;\“‘4\*&~ m"”"-f\“‘ﬁ'o
- INNNANNERA

-6 \ N\ L‘ = lf _L__
e A AN SN
i RSN

Y ]
-12 _E‘Y‘B\.—_NNJ
15 N TN
-1€ \\ \4»\ LN
e NITND
-20
Q.1 0.2 01 0405 07 1.0 2 3 4 5 ? 10
frequency ufu,
2.19 LAAINANTABUAUBIANNDYOIQUBUAL 2 High Gain)
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1 4
%ztﬁuﬁ1 Transfer Function vaaﬁmmuumﬁ'wnumn 5uflu°luﬂsm11m Passive

ui 1KK, <<T, uoznnaumsfidagegafio 2 g1 SeSend qUsusy 2 (Second Order)

VANGHRUOITZUVAILAUUUY Type Smngl  szodusumesasuRAnsnes
(Perfect Integrator) waun1u1uaﬂ muusxumﬂﬂaaﬂaﬂiﬂ 9 nmuamauauwﬂuaﬂw 1
weavind veo thudhumesmnsudinsimed uazdfawmessznoudis mesimadudin
sweson 1 dgufveiusuduil 2 mﬁmwﬂaaﬂqﬂﬁuﬁu 2 il Active Filter fifie 14
dugruuud 2 msw’ﬂamafﬁtﬁus%m%zsﬂuﬁuﬁmsmaﬂwmzﬁMaﬁaﬂgﬂﬁﬁ Passive

Filter Huguuuuii 1

/)

S

a1 02 0s 1.0 .0 5.0 10
P

1eQuenty wfug,

Error rapuasc of Lugh-guu loop, [ =0.207.

1171 2.20 urmewaneUAUBIMMMAANMATUHaYDY High Gain Loop C=0.707

MIABUAUBIAINDYDY Loop Gain g9 (High Gain Loop) 1009 Loop

KK.T,>> 1 @W35U Passive Filter uag ,A l T>>T, @M3U Active Filter (iof

Damping Factor t/aguulasty fwanedugif 220 sesfudiidnuasdy Low Pass
‘é o o 1 =)

Fiter  gaoulasordorla Input ¥89 Loop momouauesdenwfianaIn  (Error

Response) Y94 Loop BUAL 2 High Gain fi®
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e,(s) s

e (s) ~ §* +2san+an’

VULV Loop Low Gain fo

e, (s) (s + on* /K, K,))+s(s+1/T)
e,(s) 5% +2son+an’s® + 2son+ on’

raseuaLBABmIMHANI RGN uaAslugili 220 d1M3U Loop Gain g s
=0.707 ssiudilguautiadiy High Passing Ao Loop ?mnsaaaaumsilasulasves

e 1 1 - a a P dan o
AINDA) Lm"lnmmsﬂm:ﬂﬂmumstﬂauuuﬂawaaﬂ'smﬂqq"lﬁ' HUUAIAS Y09 Loop

fnua 1a lag1d

172

|BGiao)|” =05

Wygp

Oimpiny, [

317 221 werRUUAIATYBY Loop SuM 2
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wazA O oonutee laan
/2
©3dB = wn2* + 1,22 + 17) + ]

2.5 Loop Gian
Transfer Function 499 Closed Loop vwwﬁé‘aﬂgﬁﬁmumm

Transfer Function %94 Closed Loop A1HUADIN

__G(s)
B =176

ttag DC Loop Gian MUUADIN

K, =K,K,F(o)

=) [ = oo {1 v
VAUATND radis AuauiiAves Loop fiadesliin K, q9 wor Fs) vee

Filter L'ﬂu Rational Function

() 8(s=Z)(s=2Z,).(s~Z,)
(5= PB)(s=B)(s-B).(s- B,)

o o < v o a . = o YN ra o b4
dmsvnesadengd SuAUR n Fiter szlidwoy m I8 WAUS Y 01 81 men-
Y

{Ha

g= F(a)

o

) 4
Wienszie Fis) Iihumydudes Gain o Loop azi@on'Idasi
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auuAN Pole 9 9 Pole (iU Simple Pole toziiAusTa7 (Residue) a+l fimua
o o t
W K @y Loop Gain ud a, sxiiuguéd $1 m foonh ol uaz o, fhi1 &1 m=n1
< s ° o ° 1o
lumsesnuuuszuumadengiinszdmuald al = 1 fufesuau Pole vy Zero

1w Filter daumladiongiszuusiudy 2 14 Passive lag-lead Filter 310 2.22 9213

P sT, +1
(s)_sTl+1
KK,0[1+(/T)-(1/T)
G(s)=
s, | s+1/T,
K[ 1
.—.—L1+i—J
s s+1/7T,
K,K,T, 1 1
K= T ;a, =1 ,az—Tz—Y;
§1M3Y Active Filter
F()_ST2+1
5) = ST
K K,T K (a+a,)
G(s)=—"F-(1+1/5L) =—-"—-2-
()= =277 =(+1/sL) = 2=
K. KT
KZT say =1 a,=1/1T,
i
on = ,/Ka,

Loop Gain 9giimanodimisvesIna (Ploe) Yy Complex Plan laoTwaszi/Sou

o ¥ 4 R a = Bl ac
Awmisly) e Loop Gain nfaeuly uazannsodniewlddae5% Root Locus plot 1A

[ a Iy ac Y
ITVTDUATITUAIWIT Bode plot "lﬂ'anma
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2.6 AaENlRResdanaIsunIu

v o
¥
(%

-1 as o o 1 A a
Weseaengy aunsademstudyanasuniusmunnidednd fedyaa

IUNIUNINAWUBN Loop 4azn1wlu Loop

Loop Description Noise Bandwidth , B/L(Hz)

First Order 1/4K
Second Order :
Simple Lag Filter 1/4K

Passive Lag-Lead Filter
1/4K+a, +1/7,

K+1/T,

=1/4K(1+a, | K)
e K>>1/T 8, >>1/T,

Additive Lag-Lead Filter

1 K(1+a,)
Third Order: 4 K

Two Zero ; All Open-Loop
la,K+a,-a,

Pole at Origin
4 a,K-a,

A15797 2.2 WA Noise Bandwidth 489 Loop ¥HAR1

lagfi N, fio A2wMuwY Spectrum $19f69909 White Noise W10 (V/HZ)

Vs fle mgegavesdaynia Input e, Miidy (V)
= o a

P, fip Masvesdya i vuw (W)

®, A9 ANUMHIMUY Spectrum VB413Y Noise 1Y (W/Hz)

B, = [ H(,af] dr
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81 Input vesdyanmsunaudy White Noise mlawes veo szgnsunauldunieda
YUIA

2N0 H/I‘BL
eZnO = VSZ P

2
rad

2.7 Lock Range
o ' ' E 4
fAlodmANuaH Loop swisadamumsilasunilasniudves Input UNASIBID

v v
(3N Tracking Range %30 Hold-in Range Ns@iian1IssuduYe Loop 3z0yluanig

Lock fual@e1n DC Loop Gain law
®, =K, = KX,F(0) (rad/s)

g " "o a ' d d . . A
witu bivwegiumsifiimesvesflamesetielsinu Fs) 489 Passive Filter &0
1 uazYB9 Active Filter A9 A Tatfl Filter (Integrator) Uuy Active 9219 0, finSand

uaz AmNuAANAAFUNT (Phase Emor) Tuan1Ie Steady State Yiosndn fannuiia

wawFana Ao

_ se, (s)
&)= K KR

i)'lﬂ‘ﬂf]'yf]ﬂ"l’q&alﬁl‘lﬂ (Final Value Theorem of Laplace Transforms)

ll_im Y(£) = limSY(s)

50

2
s7e (s)
lime (f) = lim—————
1>a 0 =05+ K K, F(s)
y ' v
dinsanluaniy Stad State vesszuuEleTmsasunlas Input (Huaiiady
(Step) M1 e, Asmnlasldoving Ae uazvos mput vzl e,(s) = Ass unumlu

aums 4) w'lédn
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I O =1i sAe
— l - =
ma " T ST KK, F(s)

° b1 A:h:iy J =4 @ @ 1t
@muald FO) > 0) nsdifisgwunlummquiudssuududy 2 uoy 2 w'liil

ANUAANAIATUANIIE Stead State (Stead State Error ) tfiegninilanlaonldlugnyns

4
Ity
dmosananuAanaIaluanIe Stead State Hivsnnmslasunlasniug Input

dwuina Ao avesdygnar Input szlfouutamuuBma (Ramp)

e, (t)=Awr
/
e,(s)=Aw/ s

unua e, Tuaums (24) wldh

 lime, (1) = lim——=2
o TSR, FG)

__Aw
KK, F(s)

Ty KK F©) Soniuilumnefinnuds (Velocity Constant) uaz K, A DC Loop Gain

e,=Aw/ K,

NNAUMTN (26) AU A® via@eaty Active Filter 9zl vu1anuia
¥
wmaFuraluaniz Swead State WOUNTWMUY Passive S0f109 A 1 Saiiuch

v
. = o w 1 3 .
Passive Detector 3zUnis@ulinafmdaiooniidr Fes) Wuuuy Active
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2.8 Capture Range (ﬁammzﬁamﬁ Lock inrange)
< e ' 2, 4:’ a v
L"Ll'Llffﬂ‘l’J%‘UE]\‘IE%UULNE]E]QiUﬁﬂTw Lock #UW0Y ANUD* Input HﬂTiﬂalﬂU\‘lﬂ‘}l’m

2 vco nnniumla Loop 339¢ Lock 14 Capture Range (0, winvdesiumniimes

YDA Filter a28 1qo
o, =0, (R, /R, +R,)

18 Active Filter
o, =0,(R,/R))

Y L% .
2.9 MAAMINSHA(Scrambling)
Y v Ao o w 4 v a < a £y
msnsdaldiinannuhanwn  lasdnavingds  msuldouuilasdeyauuy
= 1 = A 1 [ = d'
Unaldeglugifiey  Felimmsaivlddssunnd  uazaunsanlasuulasdoyann
a H a ' a & 4 9 ' a v o
stnvyiei MWndumneglugduuudndld Fasmuldududnsifasuniulumsded
o 1 v o Yy o n’;‘ ° S/ [} o 9 [
onvsgdaiuilumadudaldddygasuniui i liamnsesudamendyyianin
< 4 o v o H Y
ld  wezmusafissdhimsddadygnasuanniueen il ldnuammuisagan’d

o A = y LY Qs :/‘ ° b [ Y dy
Fanumieulnalumsdisia dyananiwiui ldvaisuuy dail

2.9.1 MINAUTYYIUNN (Video Inversion)

a1t wihmsndudyaunmn, dygnedlaslud, dyarudiadBus) s
ﬁqﬁm&nmumﬁaﬁ wisnanlalndudyananadanns Tassznduninuindluay e
ndunnaudiuyan

madansdhsfaund 1465uduld sy wuiiaf(Cable TV) uazdaldiuiu

o o o ad tet o ¥ as Ao
msistanuvidusssunanga myz hifimsdsuiilasgluuuvesdyanaiiiogiy

Q

v b4 L
s @

dygrunmswaiswanduivesdygiaminiy - Anfussausnneasiadymia

4 « s 3 ]
ndumnggluuuidnldie  Wowaldasesaduivesdyapainiessumniy  udmsd

v v

s

t4 t4
qunsaneasialddol A Emsdsfauoiiiniinmnauaoadsvesdeyaly
[ ] » 3 v,
ssAufidmn  mazdidfdesmsgdoyanndyananmi {idmadamsdhsiauunin

o o . w4 a & a o o
us0nIInenIialé. 1YY UAY %‘1NailmmsWmﬂuﬂﬂ‘azuwamuﬁﬂﬂugﬂ‘ﬂ 2.22
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PELIO0
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31N 2.22 ueatwaveInA TR AUMNI Y

granmswszgandunaundiuay wozaudhian vh

o

s

{ < Ve

1NgUi 2.22 ssund
~ 4 o ] o

IWansesduliamnsadada

) 4 U v
padalasludld  uazdeyavesnm  szegluzilan
. dyu ad o A
0U(Negative) uaﬂfu1ﬂuﬁtyty1mmsﬁﬂﬂzgﬂmamﬂﬁ’lﬂ 180 ©aFMA7Y
¥
dwmiuszuInsiminuauiion  wlismnsaldmadanisdswauoui 4
@ 0’: ;Y a b PR & 1 A Y
mswuseduIvesszuy  esgnudanisdhsiiquuazdiendl  Fammneanuhlumsesdy
o o = o’: o LI u‘: s 19 ° Y o ~ 9/
Insvimiruenuiiomiu - eligUnsdadutvesdyaiaeguds  wihlddyapaiigadh
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@J\'ational Semiconductor

June 1989

54L.504/DM541.504/DM741.504 Hex Inverting Gates

General Description Features
This device contains six independent gates each of which

performs the logic INVERT function. aole. Contact a National Semiconductor Sales Office/

Dislributer for specifications.

b

® Alternate Military/Aerospace device (54LS04) is avail-

Connection Diagram

Dual-in-Line Package

VYee Ab Y6 AS YS Ad Y¢

|
it ||J ,n i

NEN

I 1 l 2 ,J Ja , 5 ‘6 lv
1 v

Al Yi a2 v2 23 %) GND

TUIF/6345-1

Order Number 54LS04DMQB, 54LS04FMQB, 54LS04LMQB, DM54LS04J, DMS4LS04W, DM74LS04M or DM74LS04N
See NS Package Number E204, J14A, M14A, N14A or Wi4B

Function Table

Y=A
Input Output
A Y
L H
H L

H = High Logic Levs!
L = Low Lcgte Laval

|

AHD-RHOMI03/Frovear £ S A

%1855 N .tenal Samzerccor Comorkson TLFsE5ES

seiep bunteau) xay VOSTVLNG/¥6STYSINA/v0STYS
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Physicai Dimensions inches (milimeters) (Co

ntinued)

0335 -0342

18.503 ~ 2. 54

14-Lead Molded Dual-In-! ‘ne Package (N)
Order Number D} 4L.S04N
NS Package Numoer N14A

LTI T I TR I
A N H
S
. . !
0728-0.24 .
CEIEEE AN -
LN/ >’
LEAD HO. 1 /If . A
A T ” \
ivent Y d d U U U /—-—————-1.}_ -
T2z ) 4 08 6 3
L8 yax
9.234)
0.150-0.157
™| Faio=3.089)
0.053 ~0.059
0.010-0.020 ., _0.053-0 €59
mzsa—eson <45 3561153
i - 9 MAX TYP 0.004-2.010
ALL LEADS r y  {0.102-0.254
)
A SEATING '__ i! .
f l l IA‘ PLANE ? l l l
0.014 ]
0.008 —0.010 ——= 0080 | 0014-2.020
2.0 %010 - L —] 001£-0.020 ;yp
{670 -0.254) — 0.01¢ ~0.050 035 S o a8c.503)
TYP ALL LEADS 000 (0.406 - 1.270) h) | 0.008
oy TYP ALL LEADS im0z
ALL LEAD TIPS V1 gt e
14-Lead Small Qutline Molded Package (M)
Order Number DM74LS04M
NS Package Number M14A
\ 0.740-0.170
(18.80 13.5%) ‘
- L 0090
’f I 7285
| -
i :
: 0.25020.010
O ECETES
PN e Y PINMNO 1 pie 2
m(m T GITT L_(:Lrl [63] 1OENT i
0092 9.030 MAX /
237 762 bermy
OPTION 1 CPTION 02
9.133.20.005 6.300-0.328
13.4920.927) 620~-0.128)
145 -0.200 o080 . (T0-R.128  gogy
2145 -0.200 — u‘ 42T s
(2.£23-3.080) . 5“! i OPTIONAL :
L [ —
Y J__Q U ,
[} 4 'f - f,. 0.008 .01
2.020 Y ! |so~n- " o - {C:203=2.108)
[ E—— i
NN $.12-0.1%0 o QmzoEs !
{3078 -2.3101 i l H “ m-n..au (?‘f::,
0.010 .0.63 H” ’ re—{1. 12—
ass-ssey T f _l o LM0z0e i
' f 005040 nm SR Yt
— | 2 9 UM X
> -t " ””::.:::
+1.018}
(’ g3y e
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Physical Dimensions inches (milimeters)

15.083 £0.127)
heid

Fe ;‘T

vy D015 E0.00
.33 =0.259)

14-Lead Ceramic DuakIn-Line Package (J)
Order Number 54LS04DMQB or DM54LS04J
NS Package Number J14A

0.2502 0,003 _oms_
;*_”T.;‘-m . 0.567 - 0.078 3 20007 -0.081
B 30209 B T I oy v ,f.?,,?",’," U ! . —mmietan
R -y / RTYP
0.022-0.028
— —{0.558~0.111)
0.077-0.033 4 v
{1.959~2.362) ;
i LA
P 0.045-0.055 1
—— a-1.367) AV
- ]
Lomu e / 0.067-0.083 |- A ois—noss
(1.702 - 2.108) ~43 1397
) / v (113 -1.397)
Top Yiew Side View TP
° Z_“.,( 0.040 0,600
(.N6=0.254)
3ACS
Bottom View
0013
0.003
{0.076) 10.381)
o n’P—Y MaX TYP
0.022 1 "y
10.559) | =i 0005
HAX TYP +——|0.152)
MINTYP
Detall A
EN& DY Y
Ceramic Leadless Chip Carrier Package (E)
Order Number 54L.S04LMQB
NS Package Number E20A
0.185
{19,839
MAX
pal (3 (] 7 Lol [3] (9
0.025 T
{0.635) !
RAD 0.220-0310
(5.593-1.872)
{
Gl Ll BlIal 2]
0.290-0.320 0005 0.200
{1.366~8,128) (U-Fm) | GLASS 0.060 20.005 {5.080)
— e -
- l i ISE“L““T 5200 ] ¢ MAX §.020-0.050
. J.020-0.08%
CEETRA 7 1 {0.508-1.528)
“sn) —l:j t
f J 86°04° rv—\i ‘ .____r
sl 10° MAX 0.008-0.012
0.310-0.410 {0.203-0305) 0.018 10,001 _“_. ' s 02
(1478-1041) 0058 | (0.457 :0.076)
@an 1.175-5.080)
MAX BOTH ENDS 0.169 =0.010 0.{50
{2.540 z0.254) aam
MiN J1aA AEY &)
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Absolute Maximum Ratings (note)
If Military/Aerospace specified devices are required,
please contact- the National Semiconductor Sales
Oftice/Distributors for availability and specifications.
Supply Voitage 7v
Input Voitage v
Operating Free Air Temperature Range
DMS4LS and 54L.S
DM74LS
Storage Temperature Range

—55°Ctlo +125°C
0°Cto +70°C

~-65'Cio +150°C

Note: The "Absolute Maximum Raltings” are those values

gyend which the safety of the cevice cannot be guaran-
teeo The device should not ke cperaied at these limits, The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
Tha “FAlscommended Operaiing Condfiions” iable wik csine
the corditions Jor actual dsvice operation.

} Recommended Operating Conditions
4 Symbol Parameter DM54LS04 DM74LS04 Units
H Min Nom Max Min Nom Max
' Vee Supply Voltage 45 5 55 475 5 I 525
j ViH High Level Input Voltage 2 2 v
} ‘V"_ Low Level input Voltage 0.7 0.8 \]
. High Level Output Current —0.4 ~0.4 mA
oL Low Level Output Current 4 8 mA
E Ta ree Alr Opsrating Temperature —55 125 0 70 ‘C
t
' Electrical Characteristics over recommended operating free air temperature range {unless otherwise rioted)
: Symbol Parameter Conditions Min (Nz¥:1) Max Units
LY Input Clamp Voltage Vcc = Min, = —18 mA -1.5 v
¢ Vou High Level Output Vee = Min, lon = Max, | DMs4 25 3.4 v
: Voltage ViL = Max DM74 27 3.4
Y VoL Low L'evel Output Voo = Min, lg, = Max, | DMs4 0.25 0.4
51 Voltage Vin = Min DM74 0.35 0.5 v
L IoL = 4 MA, Vg = Min DM74 0.25 0.4
% I ::Zux: S;rtr:;;@ Max Voo = Max, Vy = 7V 0.1 mA
E - High Level Input Current Vee = Max, V) = 2.7V 20 BA
i L Low Level Input Current Voo = Max, Vy = 0.4V —0.36 mA
E los Short Gircuit Ve = Max DMs4 | —20 —100 oA
i Output Current {Note 2) DM74 —20 —-100

leck Supply Current with Vee = Max 1.2 24 mA

Outputs High
lecL Supply Current with Ve = Max a6 6.6 mA
Outputs Low

Switching Characteristics atvec = 5Vand T, = 25°C (See Section 1 for Test Waveforms and Output Load)

RL = 2kn
Symbol Parameter Cp = 15pF C_ = 50 pF Units
Min Max Min Max
tPLK Propagation Delay Time
. 3 10 4 15
Low 1o High Level Qutout ns
oL Propagatien Delay Time . _
ho 4 1
High to Low Lavel Qutzut > 10 5 ns

Note 1: All typicals ara at Vog = 5V, Ty = 25'C.

Note 2: Not more than one output should be shorted at a time, and the duration should not exceed one second.

R o ccx Ty i T

L T S—

2




T G e e

eriing Gates

-

FRgps e

= R

741504 Hex Inv

L R L A op——

54L.S04/DM541L.S04/DM

Sl T e

[ i S S U [r—

L T - -

am

Dl R —

10 A e . STy

88

Ph ysical Dimensions inches (millimeters) (Continuad)

3.08¢8°
[~ s8¢

[XTLN

6.039£2.003 7
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ILi4 1" ”
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T
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0,019
el

0.008
4.004
g

[2r T Y

e
0.120
0.250

7
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14-Lead Ceramic Flat Package (W)
Order Number 54LS04FMQB or DM54LS04W
NS Package Number W14B

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN ULIFE SUPPCRT
DEVICES OR SYSTEMS WITHCOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
*SEMICONDUCTOR CORPORATION. As used herein:

1.

Lile support devices or systems are devices or
systemns which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure 1o perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected 1o cause the failure of the iife
support device or system, ¢r to affect its safety or
effectiveness.

Natdoral Semiconductor
Ewope
Fo (-29) 0-180-330 05 83
Ergt crpge Atavm2asc.com
Dewutsch Tak [+ <9) 0-180-530 85 65
Engiish  Tek (—<3) 0-180-522 78 32
Frangais Tel {+42) 0.180-532 83 58
ftaliano  Tet: (*~49) 0-180-53¢ 16 80

Natonal Semmiconductor
Corporation

1171 Wast fiernin Road
Arlingron, TX 76017

Tel: 1{800) 272-3353
Fax: 1(80C) 737.7018

N

National Semftonductor
Horg Kong Ltd.

19% “ieor, Straight Bleck,
Ocezn Canvre, 5 Canton Ad.
Tsimsnatsu, Kowioon

Hong Kong

Tet (£52) 2737.1600

Fex: (852) 2735-3960

National Semiconductor
Japan Lid. |

Tab 21.045 3222002
Fax: u1043-243.2208
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541.508/DM541.508/DM741.S08 Quad 2-Input AND Gates

General Description Features

This device contains four independent gates each of which W Alternate Military/Aerospace davice (54LS08) is avail-
performs the logic AND function. able. Contact a National Semiconductor Sales Office/
Distributor for specifications.

Connection Diagram
Dual-In-Line Package

Vee Ba A4 4 g3 43 Yl

‘4 13 {2 1" 0 9 L]

o

) lz 'J la 5 5 | ]
81 1 A2 82 v2 GND

Al
TUF/8347-1

Order Number 54LS08DMQB, 54LS08FMQB, 54L.S08LMQB, DM54LS08J, DM54LS08W, DM74LS08M or DM74LS08N
See NS Package Number E20A, J14A, M14A, N14A or W14B

Function Tabie
Y =AB

Inputs Output
A B Y
L L L
L H L
H L L
H H H

H = High Logic Level
L = Lcw Logic Level

11595 \sionu Semzorcuzor Comouton  TLs=i6547
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FAbso!ute Maximum Ratings iote)

If Military/Aerospace specitied devices are required,
please contact the Matioral Semiconducter Sales
ROffEce/Distributor:z for availability and specifications.
Supply Voltage 7V
Input Voltage v
Operating Free Air Temperature Range

Note: The “Absolute Maximum Ratings™ a-e those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operzr2d at these fimits. The
parametric values defined in the “Electrica/ Characteristics”’
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Concitions* table will deiine
the conditions for actual device operation.

; DM54LSand 54LS
I DM74LS
3

Storage Temperature Range

—-55°Cto +125°C
0°Cto +70°C

—65°Cio +150°C

_Recommended Operating Conditions

y Symbol Parameter DMS41.508 DM74LS08 Units
i Min Nom Max Min Nom Max

fVee Supply Voltage 45 5 5.5 4.75 5 5.25

Vi High Level input Voltage 2 2

:V|L Low Level Input Voltage 0.7 0.8

{ |Q(H High Level Output Current -0.4 —0.4 mA
iloL Low Level Qutput Current 4 3 mA
L TA Free Air Cperating Temperature —55 125 0 70 °C

iElectrical Characteristics over recommended operating free air temperature range (unless

otherwise noted)

1

! - . Typ .
LSyrnbol Parameter Conditions Min (Note 1) Max Units
Vi Input Clamp Voltage Vee = Min, I = —18 mA -1.5 v
:VOH High Level Output Vee = Min, lgy = Max, DM54 2.5 3.4 v

Voitage ViH = Min oM7a_ | 27 3.4
;\/OL Low Level Output Voc = Min, loL = Max, | DMs4 0.25 0.4
Voltage Vi, = Max DM74 035 | 05 v

J . loL = 4 mA, Vge = Min DM74 0.25 0.4
1’!| Input Current @ Max Vee = Max, V| = 7V 0.1 mA
i Input Voltage

vI|H High Level Input Current Ve = Max, Vy = 2.7V 20 HA

L Low Leveil Input Current Voo = Max, V| = 0.4V ~—0.36 mA
“los Short Circuit Voe = Max DMS4 | —20 ~100 A
5 Outgut Current (Note 2) DM74 —20 I —00

3 id i =

EICCH gﬁf:i\;'sc';:; :m with Vee = Max 04 : 5 A
E’CCL Supply Current with Vce = Max a4 58 mA

. Outputs Low

‘

:Swntchmg Characteristics at Ve = 5V and Ty = 25°C (See Section 1 for Test Waveforms and QOutput Load)
' AL = 2kQ
i: Symbol Parameter CpL = 15pF C_ = 50 pF Units
E Min Max Min tiax

: toLH Propagatjon Delay Time . 13 6 .8 ns
1 Low to High Level Output R

f tpHL Prepagation Dalay Time ..
' Hich o Low Level Qutput 3 ' 5 18 ne

"Note 1: All ypicals are at Voo = 5V, Ta = 25°C.
1 Note 2: Not more than one cuimtt should be shorted at a time, and the duratcn shoukd not axcsed cne secand.

i
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Physical Dimensions inches (milimeters)

029110.005
1905018127)
TYP

5oy BO1530.00
¥ ‘f‘ — e e =0.283)
03892900 . 0.015 4
-4 2 e - i 0.947 -0.011
(¥ST 2220 l 0.452-00:3 10.381) ;N | P
1.600—1.605) v . , —(0.178-0.279)
l | l ( MIN TYF Y - | ' / gt
0.022-0.028
‘ ~—(0.539 =~ G.717)
077 -0.093 4 ¥ v
(1959-2.052) —_
E 3 P 0.045-6.055 A
S~ (1143 1.397) A .
anuu ne ,/.2____-""’7 083 1T K o ngss
{1.762 —2.109) .
) TV —{t353-1.397)
Top View Slde View TYp
_age o DOME0.000
{1.6°6 28.254)
Iaes
Botiom View
0.015
0.003 e
e —{0.281)
{0.076)—
Bt Y maxTre
0.022 3
0.555)—=| [t 0006
MAX TYP {0.152)
MIN TYP
Detail A
gty r
Ceramic Leadless Chip Carrier Package (E)
Order Number 54L.S08L.MQB
NS Package Number E20A
0.785
} {19.839)
' MAX
0025 i [ [ [l el 091 (5]
{0.635)
RAD—\\ 0220-0,310
(5.586~7.874)
g BgaRaEaRe]
0.290-0.320 0005 . 0200

| {7.366-3.128) (0-{;2"7‘1 GLASS 0.060 =0.005 {5.080)

} ' ’ E“"‘"T {i526:0027) MAX g 520-0.050
oas T 1 (0.508-1.524)
e j 1

P Jos s 85°34° TVP‘-‘ ;

| 10 MAX £.008—-0.012 U ’
0.310-0.410 {0203-0.305)
23100410 anes 0018 £0.003 ‘_”‘ 425-0.260
(1.874-10.41) - 10,457 =0.076) P
(2.439) ' 13.175-5.083)
MAX BOTH ENOS 9.100 :0.010. of50
{2.548 2D.254) (Ts—,)
MIN a8 REY Q)

14-Lea‘d Ceramic Dual-In-Line Package (J}
Order Number 54L.S08DH1QB or CM54LS08J
NS Package Number J14A
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Physical Dimensions inches (milimeters) (Continued)

0335 -0.244

_| 12 509 -3 733)

NP aq

15 791=5.138)
P N

L

N
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LELDND. 1 =
weNt Y U H U
FRY

1

':E
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I
N ‘X}

0.010 pax
{0.258)
0.150 -0.157
{3.310-3.989)
0010-0.020 .
© Toass-ogog T
B MAX TYP 0.604~0.510
AU LE..us . v (0.102-0.234)
‘ A i { — \ +
Sl R TR TUSS ;o W oy s A oy v 8w A7 S 4
LU f
é b oo | ?
0.008 —0.010 ! g LS i 0014-0.020 yp
{t.203-0.550) 0.016-0.05 w38 T S T T 35— 0.504)
TYP ALL LEADS 0.004_ 004 m 406 —1.270) TYP 0.005
.02y TYP ALL LEADS ek ey re
. ALL LEAD TIPS Mhan ey
14-Lead Small Outline Moided Package (M)
Order Number DM74LS08M
NS Package Number M14A
0.740-0.773 |
110,20 19 55
- ] £.L82
H 12255
¢
(i1 (3] @) (%) 5 (7] (67 wotx
I ] i AREA
- 1250=: 00
;O <y VIS G
<
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0097 o, 0030 max _/
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panzeun Tem—iim
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~2.60
-5.035
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14-Lead Molded Dual-in-Line Package (N}
Order Number D!74LS08N
NS Package Number N14A
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Ph ysical Dimensions inches {millimeters) (Continued)
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14-Lead Ceramic Flat Package (W)

Order Number 54L.S08FMQB or DM54L.S08W
NS Package Number W14B

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES CR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL

SEMICONDUCTCR CCRPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or {b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can

be reasonably expected to result in a significant injury

to the user.

OF THE PRESIDENT OF NATICNAL

2. A critical component is any component of a Fife
support device or system whose failure to perform can
be reasonably expected to cause the failure of the ke
support device or system, or to affect its safety or
effectiveness,

National Sesmiconducior
Corporation Ewope
1113 West Bardin Read
Askagion, TX 76017
Tel: 1(800) 272.9953
Fax 1(B00) 737-7018

Fax {~£35) C-160.530 85 €8

Exgit cnpvg
Dewsch Tet {~¢Z) 0-18

E’lg@ Tak (+23) 0-180-532 78 32

Natonal Semiconductor

Frangais Tek {~<9 0-180-532 €3 58
talano  Telk (+29) 0-180-532 16 BO

National Semiconductor
Hong Xong Ltd,

13th Floor, Straight Efock,
Ccean Cerve, S Casten Rd.
Temshatsu, Kowicon

Hong Kong

Tet (852) 2737-1602

Fax: (852) 2736-996C

Natfonal Semiconductor
Japan Lid.

Ta 81.043.225
Fex 810
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= | 541.802/DM54L.S02/DM741.S02
' | Quad 2-input NOR Gates
General Description Features
This device conlains four independent gates each of which W Aiternate Military/Aerospace device (S41.5€2) is avail-
! performs the logic NOR function. able. Contact a National Semiconductcr Sales Office/
} Distributor for specifications
! .
Connection Diagram
Dual-In-Line Package
,5, v,y v Bt Al v1 L] Al
" 1 1” " IW l’ ll
i
i
e !
i
:]
i
3
H
E lv ‘1 ‘: s Y ] l)
§ vi a 9 v A7 114 oo
TUF/6441-1
% Order Number 54LS02DMGB, 54LS02FMQB, 54L.S02LMGR, DM54LS02J, DM54L.S02W, DM74LS02M or DM74LS02N
§ See NS Package Number E20A, J14A, M14A, N14A or W14B
{ Function Table
i Y=A+8B
E Inputs Output
§ A B Y
L L H
| L H L
i H L L
i H H L
H = Hign Logic Level
¥ L = Low Lcpc Level
4
f z
]
I
]
]
]
|
)
€:1595 Naliona: SaTracrauzicr CoTamton TL/E/6480 SREXVIE/Faredin U S A

so1en HON induj-g pend Z0S 1y 2INA/20STYSINA/20S TS
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Absolute Maximum Ratings (ote)

if Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
p Office/Distributors for availability and specifications.

{ Supply Voltage 7v
-t
-i-*n,éul Veltage v
Operating Free Air Temperature Range
DM541S and 54LS —55'Cto +125°C
¥ DM74LS 0°Cto +70°C

: Storage Temperature Range —65'Cto +150°C

Note: The “Absolute Maximum Ratings” are these velues
beyona which the.safety of the Gevice cannot be guaran-
teed. The device should not be operated at these limits. The ~
parametric values dsfined in the “Electrical Charscteristics”
table are not guaranised at the ebsclute maximum ratings.
The “"Recommended Cpereting Conditions” tabie will define
the conditions for actual device operation.

i Recommended Operating Conditions

’ 4741502
j Symbol Parameter DMs4LS02 DM74LS Units
i Min Nom Max Min Nom Max
} Vee Supply Voltage 4.5 5 5.5 4.75 5 5.25 vV
e High Level input Veltage 2 2 v
‘ ViL Low Level Input Voltage 0.7 0.8 \%
¢ loH High Level Cutput Current -0.4 —-0.4 mA
§ oL Low Level Output Current 4 8 mA
i oaTp Free Air Operaling Temperature -55 125 0 70 *C
Electrical Characteristics over recommended operating free air temperature range {uniess otherwise noted)
: Symbol Parameter Conditions ) Min Typ Max Units
(Note 1)
Vi Input Clamp Voltage Vce = Min, || = —18 mA -1.5 \
VoH High Level Output Vce = Min, Igq = Max, DMS54 2.5 3.4 v
! Vcltage Vi, = Max DM74 7 24
VoL 1 Low Level Output Vee = Min, g, = Max, DM54 0.25 0.4
] Voltage Vin = Min DM74 0.35 0.5 v
E loL = 4mA, Ve = Min | DM74 0.25 0.4
LI crens 4 = M =
g N m?uiCu‘rsn. 2 Max Vee = Max, Vy = 7V 0 mA
H input Voltage .
3 hH High Level Input Current Vce = Max, V; = 2.7V 20 pA
Lo Low Level input Current Vcc = Max, Vi = 0.4V —0.40 mA
" los Short Circuit Voo = Max DMs4 | -20 —100
Output Current (Note 2) mA
4 put Gur DM74 | —-20 —-100
: lceH Supply Current with Vee = Max
8 Outputs High 18 32 mA
L Supply Cuirent with Vee = Max
CcCL pply cc
¢ Cutputs Low 28 54 mA
E Switching Characteristics atvee = svand Ta = 25°C (See Section 1 for Test Waveforms and Output Load)
cCc
Ry =2k
Symbol Parameter Cp = 15pF Cp = 50pF Units
Min Max Min Max
Py Propagation Delay Time
. Low to High Level Output 13 8 ns
oAl P:opagation Delay Time .
Hich to Low tevel Output - 10 15 ns

Hote 1: All typicals ara at Voo = 5V, Ty = 25°C.

Note 2: Not mors than cna cutput should be shorted at a tme, and tha duration should not excesd one sscond.
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Physical Dimensions inches (milimeters)

1

e

0.007 ~0.011

,-—Tn'me
RTYP

/ 0.022-0.029

‘ (0 559 G )

|

- |
> !
8.25040.003 ,_ [YSTPANN i !
{8.390+0.203) _..] e 0:063--2.075 wan—" N\ | '
Then ey N
A
. 5
—-
9.677-0083. Z
2N 01
. [EERFX:a ; OEX
0.045-0.05 |
(P N N —— i 1346 -1.397)- 397}
v 0.057-0.083 l
DE'IA'L A D.057-0.083
M rcz-2.108
Top View Side View e
L 4gey D02330.000
in. oi 0.254)
FLCs
Bottom View
. 10.076— ;
Pk MAX TY?
0022 A Y
{0.559)— 4 0008
wTP [0.152)
MIN TYP
Detail A

Ceramic Leadless Chip Carrier Package (E)

Order Nurmbar 54L.502L.MQB
NS Package Number E20A

—— t 0.045 —0.055

1.123 -1,297)
TYP

015 +0.010

452
Ve 0.

2817 0.259)

£ jaev

w
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| Physical Dimensicns inches (millimeters) {Continued)
0.785
. ! {13.833)
MAX ”
3 fal Gl (o) [} [l [3] I%1
. 0.025 - T
3 |
w2 (“':isg—\\k 0120-0310
15.588-1.424
3
i D e G T s 1sf i
i
» .
: 0.290-0.320 0005 . 0.209
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Physical Dimensions inches (millimeters) (Continued)
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LIFE SUPPORT POLICY
v NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT

DEVICES OR SYSTEMS WITHOUT THE EXFRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Lite support devices or systems are davices or 2. A critical ccmponent is any component of a life
systems which, (a) are intended for surgical implant support device or system whose failure 1o perform can
into the body, or (b) support or sustain life, and whose be reasonably expected to cause the failure of the ife

' failure to perform, when prooerly used in accordance support device or system, or to affect its safety or
i with instructions for use provided in the labsling, can effectiveness.
i be reasonably expected to result in a significant injury
I to the user.
]
L & Natonal Sm-lr,om‘waot National Semiconductor National Sermiconductor National Semiconductor
Corporation Europe Hong Kong Ltd. Japan Ltd.
1111 West Bardin Aoed Fac {-: 12th Fixcr, Swaight Block, Tab 81.0473.299-2508
Arangion, TX 7e17 Emait c: Ceaan Sanve, § Camon F2 Fax; 81-0¢3-233.2408
Tel: 1(800) 272-93959 Dautsch Tet ( Tsimshatsu, Kowioon
Fax: 1{800) 737-7018 English Tat { Hong Kong
Frangais Tel Tak (852) 2737-1500
§ ltaiano  Tel: (- %) 0-180-53¢ 16 80 Fax: (852) 273€-3950
i
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ﬁNational Semiconductor

-541.620/DM54LS20/DM74L.S20 Duaj 4-Input NAND Gates.
Geneial Description Features

This device contains two independent gates each of which B Alternate Military/Aerospace device (54L820) is avail-
performs the logic NAND function. akle. Contact a National Semiconductor Sales Oitice/

Distributor for speciiications

Connection Diagram

Dual-In-Line Package

Vr 02 €2 RC 82 | A2 Y2

18 13 12 L’ 10 ls ll

1 2 lJ a 5 3 [7
Al 51 He [} Dt Yi GyO
TUF/6356-1
Order Number 54LS20DMQB, 54LS20FMQB, 54L320LMQB,
DM541.520J, DM54LS20W, DM74LS20M or DM74LS20N
See NS Package Number E20A, J14A, M14A, N14A or W14B
Function Table
Y = ABCD
Inputs OQutput
A B o] D Y
X X X L H
X X L X H
X L X X H
L X X X H
H H H H L
> H = High Logic Level
L = Low Logic Level
X = Either Low or High Logic Leve!
F930 N:E?arw Semicorauaryr Coporanon TUFiLess RAD-330M105/Pdedin L, 5. A

sa1en gNVN Indul-y [eng 02S172INA/02S VST 0ZS TS
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please contact

Suppiy Voltage

=ginput Voltage

Cperating Free Air Temperature Range
DM354LS and 54LS
DM74LS

Storage Temgerature Range

Absolute Maximum Ratings note)
If Military/Aercspace specified devices are required,
the Neational Semiccnductor Sales

Office/Distributors for availatility and specifications.

v
v

“Electrical Characteristics

the conditions for actual device operation.

—55°Cto +125°C

0°Cto +70°C

—-65'Cto +150°C

Recommended Operating Conditions

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device canriot be guaran-
leed. The device should not be operated at these limits. The
parameiric values defined in the
table are not guaranteed &t the ebsolute masimum ratings.
The “Recommendad Cperating Concitions” t2bls vwill define

”

DM54LS20 CM74LS2
Symbol Parameter 0 Units
Min Nom Max Min Nom Max
Ve Supply Voltage 4.5 5 5.5 4,75 5 5.25 v
ViH High Leval Input Voltage 2 2 3
Vi Low Level Input Voltaga 0.7 0.5 v
loH High Level Output Gurrent —-0.4 . -0.4 mA
oL Low Level Cutput Current 4 8 mA
;T'A_ Free Air Operating Temperature -55 125 0 70 *C
Electrical Characteristics over recommended operating free air temperature range (unless otherwise noted)
Symtol Parameter Conditions Min Tvp Max Units
(Note 1)
Vi Input Clamp Voltage Vee = Min [j = —18 mA -1.5 \
VoH High Level Output Vce = Min, loq = Max, DM54 2.5 3.4 v
Voltage VL = Max DM74 27 3.4
VoL Low Level Output Vee = Min, oy = Max, DMs4 0.25 0.4
Voltage Viy = Min DM74 0.35 0.5 "
lcL = 4 mA, Ve = Min DM74 0.25 0.2
4 Input Current @ Max Voo = Max, V= 7V 01 A
Input Voltage
[ High Level Input Current Veg = Max, vy = 2.7V 20 nA
he Low Level Input Current Voo = Max, V) = 0.4V ~0.38 mA
los Short Circuit Vce = Max DM54 -20 -100
Qutput Current {Note 2) mA
P DM74 —20 -100
iccH Supply Cu‘rrent with Vee = Max 0.4 0.8 A
Quiputs High
lccL Supgly Current with Vee = Max 12 2.2 (A
QOutputs Low

SWItChlng Characteristics at Voo = 5Vand Ta = 25°C (Sea Section 1 for Test Waveiorms and Qutgut Load?}

RL =2k
Symbol Parameter CL = 15pF Cp = 50 pF Units
Min Max Min Max

tpLH Propagation Delay Time

Low to High Level Outzcut 3 10 4 15 ns
tPHL Propagation Delay Time . ]

v 4 .
High 1o Low Level Catzut 3 10 ' ns

e

A T N Saemr e WO g TR

MNote 1: Al typicals are at Vo = 5V, Tp = 25°C.
Note 2: Not mora than cne output shcukd be sncried ai a tme. and tha dwrauon should not exceed one second.

2
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Physical Dimensions inches (miimeters)

0.2700 x0.605
5. caa oan)

5oy 0015z0.010
10.38V = 0.259)

0.015
—_ 2080072 038 08870011
" ez N Trp ¥ 4/“ o]
/" 0.022-0.02
T - 0.553 ~0.71%,
oomr-o0s 4 r‘ v !
[1.989 ~2.352)
{ 4 0.045-0.055
S~ Z M13= 1:97)
DETARL A / 0.087 0,083 0.045-0.055_
1z L‘“'-’l -~ Ln m =
Top Yiew Sice YView /
£ isex 00020010
{1.01620,254)
TRLCS
Bottam View
0.015
0.003
o e
MnTr ¥
0022 3 T
L— {a. 559)—"» ,4__+_ 0005 %
MAXTYP T P15
MIN TYP
Detail A
EXVA v 1
Ceramic Leadless Chip Carrier Package (E)
Order Number 54L.S20LMQB
NS Package Number E20A
0.785
{19.939)
MAX
- fia] fa] f5z] [ivl De} fo (31
{26351
RAD 6.220-0.310
{5.588—-1.874)
cllpr el
0.290-0.320 0.005 0200
{7.356-8.128} (0.,:‘2';) ’TLASS 0.060 =0.005 {5.080)
= }5“‘;“"7 mszez00zn | 1= MAX pgyg_gaso
0.18 : Ll n
D180, MA)(l N {0.508-1.524)
. es12) ff f
| 95° +5° 36°94° TYP Y T
10° MAX 0.002-0.012
o3i0-0410 ) ‘“‘m;":g’f’ } L B Y
{7.874-10.41) . T e | 0125-0200
] e (0457 :0.076) (.175-5.280)
MAX BOTH ENDS - 0.100 20.010 0.150
{2.540 0254} A
MIN JUA(REY G)

14-Lead Ceramic Dual-In-Line Package (J)
Order Number 54L.S20DMQB or DM54LS20J
NS Package Number J14A

I



T

- eGE  mempe e

L

— e

TR m o e s w

103

Physical Dimensions inches {miltiraters) (Continued)
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14-Lead Small Qutline Molded Package (M)
Order Number DM74LS20M
NS Fackage Number M14A
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14-Lead Molded Dual-in-Line Package (N)
Order Number DM74LS20N
NS Package Number N14A
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PhYSl cal Dimensions inches {millimeters) (Continued)
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14-Lead Ceramic Flat Package (W)
Order Number 541.520FMQB or DM54LS20W
NS Package Number W14B

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICCNDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or

2. A critical component is any component of a life

systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain fife, and whose
failure to periorm, when property used in accordance
with instructions for use provided in the labeling, can
oe reasonably expected to result in a significant injury

support device or system whose failure to perform can
be reasonably expected to cause the failura of the fife
support device or system, or to affect its safety or
effectiveness.

to the user.

Natioral Sermiconductor
Corporation

1101 Waest Bardn Foxd
Arlingion, TX 75017

Tel: 3{200) 272-5559
Fax: 1(800) 737-7018

N

National Semiconductor
Europe
Fax (—£9) 0-180-530 65 65
Eral criwgeRisamE nsc.com
Deutsch Tat [~43) 0-7€3-£30 B5 85
English  Tet (~43) 0-180-532 78 32
Frangds Tek {+49) 0-185-532 93 £8
Hakano Tek (+29) 0-183-53Z 16 €0

Natlonal Serniconductor
Hong Kong Ltd.

12th Fiooe, Sraght Slock,
Caean Centra, 5 Zunton Ad.
Tsimsnatsui, Kowioon

Hong Kong

Tek {852) 2737-1600

Fax: (852) 2735-9560

National Semiconauctor
Japan Litd.

Tat £1.043.203.2533
Fex: 81.047-255-2406
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DM74LS90/DM741.593
Decade and Binary Counters

General Description

Each of these mongclithic counters contains four master-
siave flip-flops and additional gating to provide a divide-by-
two counter and a three-stage binary counter for which the
count cycle length is divide-by-five for the 'LS90 and divide-
by-eight for the '.S93.

All of these counters have a gated zero reset and the LS90
also has gated set-to-nine inputs for use in BCD nine's com-
plement applications. -

To use their maximum count length (decade or four bit birna-
ry), the B input is connected to the Qa output. The input

Nh’ational Semiconductor

June 1989

ceunt cuises ara appiied to input A and the outzuts are as
described in the appropriate truth table, A symmetrical di-
vide-by-ten count can be obtained from the 'LS90 counters
by connecting the Qp output o the A input and applying the
input count to the B input which gives a divide-by-ten square
wave at output Qa.

Features
m Typical power dissipation 45 mW
B Count frequency 42 MHz

8 INPUT
r A NC Qa Qp GND Qg Qc
14 ' 13 12 " J 10 9 8
—CP o
—Cp —
1 2 3 l4 l5 6 7
INFUT RO{1) RO{2) NC vce R9(1) R9(2)
8
TL/F/6581~1

Order Number DM74LS90M or DM74LS30N
See NS Package Number M14A or N14A

Connection Diagrams (puatin-Line Packages)

INPUT

A NC 0a 0Qp GND Qg Q¢
14 13 12 1 ]10 9 i 8
—
—op
) 2 s o s RE
INPUT RO{1) RO(2) NC Ycc RC NC
8

TU/F/6381-2

Order Number DM74LS93M or DM74LS93N
See NS Package Number M14A or N14A

si9juno Aleuig pue speoeq £6S1v2INA/06S TV LING

%1058 Nanonat Seicondictor Carparsdcn T., 77838

AR0-3500105/Pnnisd R U.S A
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Absolute Maximum Ratings note)

jf Military/Aerospace specified devices are required,
Dlease contact the National Semiconductor Sales
‘Otifice/Distributors for availability and specifications.

Supply Voltage v
Input Veltage (Reset) v
5.5V

“Inpet Voltage (A or B)

HOperating Free Air Temperature Range
DM74LS

EStorage Temperature Range

‘Recommended Operating Conditions

0°Cto +70°C
—65°Cto +150°C

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety cf the device cannot be guaran-
teed. The device should not be operaied at these limits. The
parametric values defined in the “Electiical Characteristics”
table are not guarenteed at the absolute maximum ratngs.
The "Recommended Opereting Conditions” tabje will define
the conditions for actual device operation.

i Symbol Parameter DM74LS90 Units
Min Nom Max

. Vce Supply Voltage 4.75 5 5.25 \

J Vi High Level Input Voltage 2 \
Vie Low Level input Voltage 0.8 \
lon High Level Output Current ~0.4 mA

;oo Low Level Output Current 8 mA

ook Clock Frequency (Note 1) AtoCy 0 32 MHz

i e BtoQg 0 16

"ok Clock Frequency {Note 2) Al Qp 0 20 MHz
BtoQg 0 10
) Pulse Width (Note 1) A 15

4 B 30 ns

! Reset 15
| ] Pulse Width (Note 2) A 25

5 8 50 ns

£ Reset 25

b, ‘REL Reset Release Time (Note 1) 25 ns
i tae Reset Release Time {Note 2) 35 ns
Te Fres Air Operating Temperature 0 70 | *C
Nete 1:Cy = 15pF, R = 2k, Ty = 25°C and Vgg = 5V.
! Note 2: C_ =~ 50 pF, P = 2 ki, Ta = 25°C and Veg = 5V,
LS80 Electrical Characteristics

4 over recommended operating free air temperature range (unless otherwise noted)

i Symbol Parameter Conditions Min Typ Max Units

! . (Note 1)

:J Input Clamp Voltage Vee = Min, h = —18mA —1.5 v

.VOH High Level Quiput Vee = Min, lgy = Max 27 a4 v

§ Voltage ViL = Max. Vig = Min '

§ VoL Low Level Output Vee = Min, lo = Max

; Voltage ViL = Max. Vig = Min 0.35 0.5 v

(Note 4}
i ioL = 4 mA, Vo = Min 0.25 0.4
oy Input Cumrent @ Max Ve = Max, V= 7V | Reset 0.1
Input Voltage Ve = Max ! A 0.2 mA
V) = 55V ] B 0.4

—

ey
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'LS90 Electrical Characteristics

over recommended operating free air temperature range (unless otherwise notzd) (Continued)

Symbol Parameter Conditiohs Min (N?t’:ﬂ Max Units
Wy High Level input Vee = Max, v} = 2.7V Resat 20
Current A 40 A
B 80
h Low Level Input Vee = Max, V| = 0.4V Reset "—0.4
Curcent A --2.4 mA
8 —-3.2
los Short Circuit Vce = Max (Note 2) —20 —~100 mA
Output Current
lec Supply Current Vce = Max (Note 3) 9 15 mA

Note 1: All typicals are at Voo = 5V, Tp = 25°C.

Note 2: Not mora than one autput should be shorted at a timae, and the duration shouid not excesed one secand.
Note 3: icg is measured with all cutputs cpen, both RO inputs greunded following momentary connection to 4.5V and all other inputs grounded.
Note 4: O, outputs are tasted at Ip = Max plus tha imit vaive of Iy for the B input. This permits driving the 8 input white malntaining fu!l tan-out czpability.

’LS90 Switching Characteristics

at Vog = 5V and Tp = 25°C (See Section 1 for Test Waveforms and Output Load)

RL = 2kN
From (Input)
Symbol Parameter . To (Qutput CL = 15pF Cp = 50 pF Units
(Output)
Min Max Min Max
fmax Maximum Clock Ato Qp 32 20 MHz
Frequency BtoQg 16 10
P Propagation Delay Time
Low to HighLevel Output AtoQa 16 20 ns
tPHL Propagation Delay Time .
High to Low Level Output AtoQa 18 24 ns
oty Propagation Delay Time ~
Low to High Level Output AtoCo 48 52 ns
tPHL Propagation Delay Time
High to Low Level Output AtoCp 50 80 ns
PLH Propagation Delay Time
Low 1o High Level Output BloQg 18 23 ns
tprL Propagation Delay Time
High to Low Level Output BtoCy 21 30 ne
teLH Propagation Delay Time
Low to High Level Output BtoQc 32 37 ns
tPHL Propagation Delay Time
High to Low Level Output BtoQc 35 44 ns
oLy Propagation Delay Time -
Low to High Level Output BloQo 82 36 ns
tomL Propagation Delay Time
High to Low Level Output BtoCo 35 44 ns
tpLH Propagation Delay Time SET-9to 20 as ns
Low to High Level Output Qa, Qn
PhL Propagation Delay Time SET-9to 0 8 ns
High to Low Levei Output Qg, Q¢
tepL Fropagation Dalay Time SET-0 to
High to Low Level Output Any C 40 52 ns
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Recommended Operating Conditions

TRATIe w7 e et wm o

+
' Symbol Parameter DM741.593 Units
' Min Nom Max
li Veo Supply Vcitage 475 5 525 v
= Vg High Level lnput Voitage 2 Ve
v Vi Low Level input Voltage 0.8 v
I loH High Level Qutaut Current ~-0.4 mA
. oL Low Leval Qutzut Current 8 mh
L Clock Frequency (Note 1) AtoQy 0 52
§ BtoQg 0 16 MHz
1 fox Clock Frequency {Note 2) AtoQp 0 20
' BtoQp 0 10

tw Pulse Width (Note 1) A 15
: B 30 ns

Reset 15

, tw Pulse Width (Note 2) A 25
; B 50 5 ns
i Reset 25
' TREL Reset Release Time (Note 1) 25 ns
v iREL Reset Release Time (Note 2} 35 ns
| Ta Free Air Operating Temperature 0 70 °C
" iNote 1:C_ = 15pF, R = 2kf), Tp = 25°C and Vg = 5v.
{ Note 2: C|_ = 50 pF, Ry, = 2kf), Tp = 25°C anc Vg = 5V.
v 'LS93 Electrical Characteristics
i over recommended operating free air temperalture range (unless otherwise noted)

! f Symbol Parameter Conditions Min (szn Max Units
PV Input Clamp Voitage Vee = Min, I = —18 mA —1.5 \
b Vou High Level Output Veg = Min, lop = Max 27 ot v
¥ Voltage ViL = Max, V| = Min
’ VoL Low Level Output Vee = Min, lg = Max

Voltage ViL = Max, Viy = Min 0.35 0.5 v
(Note 4)
. loL = 4 mA, Vee = Min 0.25 0.4

5 b input Current @Max Vg = Max, V) = 7V Resat 0.1
v Input Voliage . Vee = Max A 0.2 mA

| V) = 5.5V B 0.

a; fin High Leve! Input Veg = Max Reset 20

: Current V=27V A £0 A
] E 80
1

4
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’LS93 Electrical Characteristics

over recornmended operating free air temperature range (unless otherwise noted) (Continuad)

Symbol Parameter Conditions ’ Min Typ Max Units
(Note 1)
hL Low Level Input Vee = Max, V) = 0.4V Reset -0.4
Current A —24 mA
B —-1.6
o Ven =
los Short Cf:cun cc = Max (Note 2) —20 —100 mA
Output Current
lcc Supply Current Vee = Max (Note 3) 9 15 mA
Note 1: All typicals are at Vg = 5V, T4 = 25°C.
Note 2: Not more than one output should be shorted at a tme, and the duration should not exceed Gne second.
Note 3: Icc is measured with all outputs open. both RO Inputs grounded following momentary connection to 4.5V and all other inputs grounded.
Note 4: Qp outputs are tested at io = max pius the imit value of lj_ for the B input. This permits driving the B Input while '3 tull fan-out capability.
’LS93 Switching Characteristics
atVge = 5V and Ty = 25°C (See Section 1 for Test Waveforms and Output Load)
RL = 2k
From (input) L= 2k
Symbol Parameter To (Output) CL= 15pF C_ = 50 pF Units
Min Max Min Mex
fMAX Maximum Clock AtoQp 32 20
F MHz
requency BtoQp 16 10
teLH Propagation Delay Time -
Low to High Level Output Ato Qg 16 2 ns
tPHL Propagation Delay Time
. AtoQ 1 24
High to Low Level Output oA 8 ns
teL4 Propagation Delay Tire
Low to High Level Output AtoQo 70 85 ns
tpHL Propagation Delay Time
N AtoQ 0 5
High to Low Level Output oMo 7 90 ns
tpLH Propagation Deiay Time
Low to High Level Output BloQg 16 3 ns
tPHL Propagation Delay Time N
High to Low Level OQutput BloQg 2 g0 ns
PL Prcpagation Delay Time
X -BtoQ
Low to High Level Output ot 2 % ns
tPHL Propagation Delay Time
) BtoQ 5 44
High to Low Level Output otc % ns
tPLH Propagation Delay Time
5
Low to High Level Output B1oQo ! &0 ns
PHL Propagation Delay Time
Bto Q 51 0
High to Low Level Output ot 7 ns
[{ j i R
PHL Propagation Delay Time SET-0to 40 52 ns
High to Low Level Qutput Any Q
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' Function Tables
. .
L. LS90 L.s96
¥ BCD Count Sequence Bi-Quinary (5-2)
i (See Note A), {See Note B)
i
Count  }— Cutput Count Qutput
Qp Qc Qp Qa Qa Qp Q¢ Qg
' 0 L L L L 0 L L L L
: 1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
. 4 L H L L 4 L H L L
5 L H L H 5 H L L L
{ 6 L H H L 6 H L L H
¢ 7 L H H H 7 H L H L
' 8 H L L L a H L H H
! 9 H L L H 9 H H L L
]
i
v 1593 LS90
¥ Count Sequence Reset/Count Truth Table
E (See Note C) Reset Inputs Qutput
tput
. | Count Outpu RO(1) RO(2) R9(1) RS(2) [Gp Qc Qs Qa
O QG QU Ga H H L X | L L L L
0 L L L L H H X L L L L L
i 1 L L L H X X H H|H L L H
i4 2 L L H L X L X L COUNT
1 3 i L H H L X L X COUNT
i 4 L H L L L X X L COUNT
i 5 L H L H X L L COUNT
y 6 L H H L
E 7 L H H H
8 H L L L 1LS93
I.! <] H L L H Reset/Count Truth Table
; :? 3 t : : Reset Inputs Qutput
1 12 H H L L RO(1)  RO(2) | @p Qg Qs Q4
; i H H L H H H L L L L
14 H H H L L X COUNT
15 H H H H X L COUNT
Note A: Output Qp is connacted to nput B tor BCC count.
Note B: Cutput Op is connectad to input A for bi-quinary count,
Note C: Output Qp is connectad to input B,
Hote O H = High Levei, L = Low Level, X = Don’t Care,
l - A
’ [}

=
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Logic Diagrams

LS90 LS93
{5) .
ot S 12
Arm —D" s 0 oa
A9(2) —= l 114
(7} INPUT A =P CLOCK
(12)
4 Q et Gp X
[34)
INPUT A 3 CLOCK ?
K
Y 9)
J o] Qg
————— {3
‘ INPUT B~ b CLOCK
(9
J Q Qp K
1
WUt B A p CLOCK j5
K 4
(&
J 0 Gc
P> CLOCK
[ S ®
. S
J Q ol Qc
&———--Cp CLOCK
(1Y
K ooy
bcLOCK
K
[£4) T
= o ——
| RO(2)
{3
TUF/6381-4
1;
J a { ia
—-CLOCK
X a8
(2; X
S :
R
0(2) @
TUF/6381-3

The J and K «nputs shown vathout connaction are for reference only and are functionally at a high leval.
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14-Lead Small Outline Molded Package (M)
Order Number DM741.S90M or DM741.S93M
NS Package Number M14A

Physical Dimensions inches (milimeters)
SR £ % TR
i ter-ei ’]
oo o owo§ 3
i b] &N { |
R L: i G _q { Ql
D728-3240 :a
%1 -3
B |~ e,
P e
LEAD NG, § T T — v
st G730 0 6L vt
12 03 45 57 N
0.010 40
F)
2,150-0,187
F0-2.98)
0.010-0.020 8.652-0.058
2sesoson X ™ (O RET)
8° MAX TYP " 6.004—0.010
' AL les . 1 {.102-0250)
L 1
'—,f \ SEATING [ SR £ = N s el g ¥
Il 1 = PLANE ? I i : At
0.0% -0.010 ! b £.us) ! 0.014-2.020
{0.203-0.250) 20150050 10.355) ‘-—2,-0—,__»] -~ ) — R
TYP AL LEAGS 20 {0306 ~1.270) e DL
X TIP ALL LEADS - e
ALL LEAD TIPS uras ey

w
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[ mLE o 63 51 e !

Physical Dimensions inches (millimeters) (Continued)

40 0370
188319 55)

i

F

0 25020019
163502 0.254)

PYND. | T
DENT

jue
"EIEE'D’?J’U'

\La—-

0232 4. 003 Max /S
@37 7" 7€) SR
0PN 1 #T0M 52
0.13320.008 0.300-0.32
Bz 7520-8.129 0068
0.445-0.200 ne | i 4" 1YP b By T
B =) I n ‘2‘) 2V tenow o681
¥
d |
£ [ .
.t g ifalal )
—_—t A oL 1
v I ; st 3o LRI
2.02¢ Y | | j%0"kac e - - {8.263 - 0.408}
T " a

10.588)
nx

01250150

Aan-Lan

C 03-0.023
— T TYP
10.356 - A584)

LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHCUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

|
e

H 075 0. :
| | g .
I 0.100 0,010 l MiN E

(2.540 £0.254)

[ 2.05020,613
<« 40502001 oyp +0.0%0
I~ Bmacamm 0328 " g5
+1016)
("’” Loan) Ry

14-Lead Molded Dual-In-Line Package (N)
Order Number DM74LS90N or DM74LSS3N
NS Package Number N14A

SEMICCNDUGC

TOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a} are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance

2. A critical component is any component ¢f a life
support device or system whose failure to peticrm can
be reasonably expected to cause the failure of the ks
support device or system, or to affect its safely or

13th Ficor, Stracht Block,

Fax: (+49) 0-180-530 85 €6

Tet 81-0£3-299-2309

with instructions for use provided in the labeling, can effectiveness.

be reasonably expected to result in a significant injury

to the user.
National ; | Semiconductor Natonal Semiconductor National Semiconductor
Corporation Ewrope Hong Kong Ltd Japan Lid.

1111 West Bardin Road

Aringion, TX 75017
Tal 1{200) 272.9359
Fax: 1{800) 737-7018

Emait cojogadtavim2.nse.com

Fex: 81143-293-2408

Dassch Teb {—29) 0-186-520 85 65
English  Tek {+29) 0-180-532 78 22
Frangais Tek {+49) 0-180-532 23 58
fabano Tek {+<29) 0-180-53< 16 8O

Hong Kong
Tet {£52) 2737-1600
Fex- (852 2726-9950
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