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1eoH  Supply current e e max Total, Outpuls tugh 2.0 4| mA z i (2 i~y ] ) PN anmt
ooy Supply cuirent 63 Total, wulputs low 3.4 6.8] mA (o : - v » '
# Average per gale 1 [0 K S
P
—Icc Se ly current P cm SV (50% duty cyclo) 0.9 mA ‘ 19 .
Propagaton detay time. N ¢
w5V, Ti=2s ]
PLH ow-1o-tugh-level Output lvcc 5 1 =25C i (1] 15 ns ,J.
Prooaganan deiay tune, %
PHL ) opqgeigw-level output |c‘- LA ] 0o 15 g >
. N . # . The portion of the schamatic within the deshed
4i
Pin Assi ant (Top rlev, ) I ines is repasted far the C input of the ‘LS27,
® i, 1527 CIRCUIT
Voo 1¢ tv 3G 3B JA 3Y .
| .
"
2
1A 1B IA 28 2C Y OND
positive logic: .
Y -ATBIC Resistor values shown are nominal and in ohms
t For condtons shown as MIN or MAX. use (Ne appropriate vale specihed hder operating

$AD typcal values are 2t Voo =SV, M3 =25C.
eNot mare (han one ouiput should be shorted at A tima,
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Schottky TTL High-Speed TIL | Low-Powar Schottky TTL RS Gard TTL Tow-Power TTL
Package Package Packsge § Packego Package
Device Type Device Type Device T Pevige T Device Type
cP[m[cH YPe ICTRIMICH P IcTRImice """ " [cTPmicF YPe e TR ImcH
o smgg I [
Tl = NI TN
oo M -
FAIRCHLD T FIi517s P ol . -
—
MOTOROLA 3 SNTLS1TS b <
< DML 5125 [) N
NS.C. * i DM74L 5128 ® DMI4125 = N
o ad .1
PHLIPS I WILE12s ) {
» b - oy - |
SIGNETICS - o -
SIEMENS
o T
FUJITSY .
o =t .
HTACH + 4
. | { HO 4125 P T
TSUBISH! |— - d L1
Ll P = M74125 P I
NEC _
TOSHIBA
T -+ -
Electrical ,Charistics SN54LS125/SN74LSi25
h ratings ever op ing free-air 1 [’ renge
Sun vonage. VCC w Operaing Voo av I aLs —=5C w BT 4
s vonagt ™ omperane 1 NTILY @ w W
. Swrege Mmperslae (ONgR -8 w IWC
454 eperaung cond Pin Assignment (To~ "‘iew)
SNB4L5 128 SN7ALS 125 et
- N NOM wAx [ N oM AL A
Sunly v, VOO s 3 LX) an 1) N v
vl et aurrent. oK -1 ~2.8 L ® -
Low-Rve! AR Gurrem, 10| ” 0 "A 'Y
Joetaing Poe-ae temseratwe T, -9 [is] 1] n X Voo o el 3 oy
electrical characteristics over recommended operating he it i) [ W e [T
free-air temperature range i
PARAMETER TEST CONDITIONS t MIN_ TYP § MAX TUNT
Vin Hhigh-level nputl  vollage 2 Vv
Vi Lowsteve! npol voltage o8| v
vy Input clamp voilage VCC=MIN, | =~ i{0mA -1.5] v
VoG e MIN,
vcc. 2v ]s«.s Famiy; 2.4 R ~
Vo  High-evs! outpul voitage b W —— —_1 v -
. ViL=08v, i
MULS Famiy| 2.4
1on=MAX | p
VEeo=MIN, V=2V, . H
7 .
0L  Low-evs! culput voitage VIL=F BV, 1o =MAX 0.33 0.9 V :.-u:vo logic:
Ott-state(ngnmpedance Voo =MAX, !Vo'MV 20 Output 18 off (dioabled) when C i3 g,
0l ey output current Vin=2v. SVO=0 4V o
| Vi, =0.8V y ~\JO
put ourrent at
] 0.1
! maxmum oyt voltage VCEEMAX. Vi =V i .
W Highdevel mput current VoC=MAX My = 2.V 201 4a Schematic  (each gats)
n Lowsigvel npul current Voo =MAX -V =0.4v 0.4 ma t—e— Vo
TeaUSFamiy; 90 225 pull g " ®
! amily
[
0S  Short-orcut outpul current @ | Vg =MAX aCsFamy! @ 27 mA
Ve =MAaX, N -
'CC Swpty current DATA INPUT =0V, W o20] ma - _‘__W""W
OUTPUT CONTROL =4.5V oL
Prapagaion selay time, H . by b o.l
1p; .
Lh low-tough-ievel output li ! i - l b buid GNZ
Propsgaton da' y Lime. Cy = 45PF, DATA o h
9, 1 1 —
e hegn-to-low-evel output YoC=sv 1R =861 o T"
121 Output snadle time 10 high level . 12 20} ns .
| 12, Outpur_enatie tme 10 leve! Ta=25c T 25| ns 125 CIRCUIT
142 Outpud @isabie time tromhegh leve! Cu=5¢F, | 20! ns
112 Outpur arsapie Lme trom low level Ry =660 ! 20) ns
Resistur values shown are nominal and w onms
—
;‘0' congiions shown 85 MIN o MAX, ust the appropribte vawe hed unoder oner atng

Al typical vatues are 8t Voo =5V, Ta=25°C.

$No more han one output should De shoried a1 & time

-
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5486 / T486 Quadriple 2-Input Exclusive-OR Gate _

Schattky TTL High-Speed TTL Lou-Pour Schottky TTL {° Stendard TTL Low-Power TTL
Package Package Package Package Packa,
Oevice Typ- Device Type Devics Type Dovice T Device T LU
4 Y I eTPIM[CH P TP M]CH P rCTPM[cH YPe TP mIcH P [cTPImcH
T SNS4SE6 pa| | wq SNsLSE6 i W] ERsed J SNSL 06 ) Ty ]
e SNIESH6 T SNIKS8s . I OINGY Wi ... PO SN1dse IgNETa
FIE4S04./ Sarwsa ) neacat s 1 7 TP MSust/F Mines @
FAIRCHLD I8 105 | FCTaLSM. FOLS | [FCraan/FCMs D
MOTOROLA SNTAL S86 Pp) = MC 1486 PO
NSC OMSIL S 86 P OMs486 J Q) W(T{OMS4Lss TG
OM 14586 NGO OM74L 386 e DM7486 J OINGE OM7at. 86 b DN F
PHLIPS | " 12SEE T NI4LS86 [ FJH27Y/1488 E_
v Ssasé F WQ
SIGNENCS oS NTILS06 AT N1486 F AT
SIEMENS FTFCran ®
T LS8 »q_ [ [MBas [0
. o S
HTACH HDT4S 86 TP HO 4L S86 0 HOV436/HD2526 PO
RYSUBISH : ] M74L 588 P | - Ms3288 IF@
NEC 74586 C 1] «Bh2086 DAY
TOSHBA - ToTis T
Electrical Characteristics SN54LS86/SN74LS86 l
absolute maximum ratirgs over operatimg free-air temperature range @
vt Voo = 7V Towrsting ire-ar | SN3IS] _ —95C 10 125C
gt voltage ™ temperatre sange | SHT4LS oC 10 T0C " L A
Slorage temperaiure rangs —=65C to 150°C
recommended operating conditions L( E_,
SNS4LS8e SN74LS86
MIN NOM MAX| M NOM WAX | T
Supply voltaga Voo s s Sslas s 5.25) V
Hightlevel autout current, oy ~ 800 — 00| #A
Cow-levll outpat cureent, lop 0 NG @ m b
Opersting froe-3r temparstre, Tp —5% 125 [\ 0| C VW
o T - positie loge: Y= A (D B = Xp
slactrical characteristics over recomrendad operating free-sir tenperatre rarge @ +AB
SNZSLESHE: Function T.
! 13 a
PARAMETER o TEST CONOITIONS [ s war ble
Vi Mgirievel ingut_voltage 2 v
viL  Lowlovel irgut vollage 0.8 V ;NPU;S wf'pu‘r
vy Inout clamp voltage VoG =MIN © 1= - 18mA —1.5] v — T
Vo  Hgievel outpt voltage VEC=MIN.  Viy =2V 21 14 v L H N
Vi ®Vig mas. fgp = = 400kA . Y "
VoL,  Lowlevel output voltage Voo =MIN, IoL =4mA 0.25 0.4 H H L
Vip =2V, v
T t :
L] \;:“.;““"“ e ot Vi =V, mas [igy =0nA 635 0.5
it Fighvlevel input current VGG aMAX, Vi=IV 0.2] ma H = High-level L = Low-level
[ Low-level Input current Voo =MAX, | V=21V 40| pA
" Veg =MAX., V=04V ~0.8] mA 4
Ios Short-circuit, output Current o VoC “MAX. e T o lemn \
Icc Supply current VCC =MAX. See Note 2 6.1 o7 ma
tPLn | from A or B Voo=5V. 13 23| o0s
[
TPHL | 1nput Otber input low Tamz5C- 91|
1PLH | frm A o B o Cy = 59F, 20 30f s '
PRL | inbwt Othar input hugh R = 2 0 2] m
)e
Pin Assignments (Tep View)
VOC 48 . 2A av 3B A Y k1)
mangnoinin! {14 ]
Y ! ‘
|27 L [
" AT T GITRIEL ‘ v
18 1 =T 2 GND W18 0Y v 2 28 0N NOTE : IcC i3 measwed with 1he inputs grounded and the outputs open.
eati wf=iYeA(5 30 A8 ¢ AB pesitive 1oge’ Y = AD § » AB + AB -
1 For condtions shesrn ds M2 or MAX, use the appropriate value specified under d operating conditions for the apph Type,

3 A typecal v e ara st VoCw SV, TA=25°C.

® Not more than one cutput should be shorted at 8 time.

« 1P x propagation delay time, low- to-tugh-level output
1PHLY propagation delsy ume, Pigh= to- low- level oupat
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5408, /7408  Quadruple 2-Input Positive-AND Gate

Schottky TTL High-Speed TTL Low-Power Schottky TTL Standard TTL Low-Power TTL
Package .| Package Package | Package | Package
Device Type Device Type Device Type (ievice Type Device Type
YPe I TrImIcF YPe I TR McH YPe TP imicr]! YP¢ [cTP[M[EF c[PImIcF
Tt SN54S08 it " : 3NSAL S08 Sl - m“@sm ;"L .l
‘T 3N74508 J N SNIILSO08 PIA AN (NT408 - NG
FAIRCHILD ISR, PS8 (3 F1[FMS4H08 FMmsros O D | nasos res.sos o FD | FM5408/F MINGS_{OKTL £L
FEISON FCYS0N of |0 £1 [FCr4H08F Canos [T [P FI4.508/ Fou 500 op| M #D 4 F C1408/F CINOS_|OT P+
MCII01 (X0 F oL . a
MOTOROLA G001 CLPi] 17 ] snrewses i MCTe08 & -
N.S.C OM54H08 3TN DMS4L S08 P ). OM5°08 3lst  [wil omsaLos
. DM 74H03 10 |ND OM74L S08 P i OM 1408- ' D|NC DM?74L08
0] -
PHILIPS N74508 : N 7408 | N14L S08 [ Nus | D)
S34H08 Fpfapl  [w 55408 sl wo
SIGNETICS N14508 a1 NT4H08 FT.{AD N4L S08 A+ N71408 FJ: AT
N .
SIEMENS FLrs T,
FUNITSY e ™ —
HITACH HO 74L S0 -5 HOTa08 /H02550 | TP
MITSUBISHI ML Ser P M53208 P
NeC L S08 I *. uPB234 ok
TOSHIBA - -
- Electrical .Characteristics SNS41L.SO8/S5N74L.508 .
bsolut ratings over Sre-air rande Pl
Sy o Voo ~ e bame [ aoas “WT_w e ) Sc ~matics (each gate)
panl elam w 1omons slure 1an_ | smias L .
teeremiter sntisr 3.9V B1orage lamoerahre (S50 B e 10C i -
= . f
SNS4L508 SN74LSO8
. NOM MAR MIN NOM MAX Cial] .
Suoey wutsge VOO o8 [] (K] an 3 LE:] v WPYUTS
Hghe et ASDI Gaten. 10, -0 -0 ul A —-"J
Loe-mvti Lidul Currant Lo 4 [} ~a 8
Orwe g o7 terrer Ay Th T v s 0 ) < L 3
electrical characteristics over recommended operating
frae- air temperature range A *
PARAMETER TEST CONDITIONS t MIN TYP $ MAX | UnT . t8 CiRCUIT
ViH Hign-ievel ingut vollage 2 v
Vg Low-level wpul voltage 0.8 Vv
Vi input clamp voitage Voo =Mirt,  ==14mA -1.5{ v
Voo =i AN, V= 2V, ?
VOH  Hughdevel output voitage toH = MAX 1 34 v i
y VCo=MIN, v e2v N [
VoL Low-level output voltage 1oL = 4mA 6.2: 0.4; V
W input current .l. VCC=MAX. Vi=v A 0.1 ] ma- [
@axmum nput voitage
Vi High-level input current Voo =MAX Vig =2,V 200 ua
hy Low-level wput current Voo =MAX Vi =0.4v -0.4| mA
Shart creut $41 5 Famiy | ~20 =100
. = A .
05 uput current vee =MAX 74LS Family | —20 ~wo| ™
tcchH  Supply curcent * Voe=MAX Total, outputs mgh 2.4 4.3 mA
1cCL,  Supply cusrent Total, outpuls low 4.4 8.8 mA
Average pergats
1 P .
CC  Supply current Vee=SV. |ico5 uty cycie) 0.85 4 ses CIACUIT
Prooaganon delay time,
1
PLH  jgu-to-ugn-tevel output Vog= 54,  Ta=25C. 8, B ™ .
. Propagation delay time, CL=I%F, R =24 '
PHL  pohetb-low-level output | 0 0] e .
. Pin Assignment (Top View) ? A
.2 [0 L] [ %)
4
s ams
PO » ' :
. . [ *
[N EY
. k
[ ]
-
" . . ‘L5080 cwcur
.
positive logic: Resistor values shown are nominal and in ohms.
Y=AB A .
1 For conditions shown a3 MIN or MAX, use the a0proprials values under opernng

$ AN typical values are it Vo =SV,

* Not

Ta=25C.

more than one output should be shorted at & time, and for SNS4S'/SN4S’, duration of output short oot should NSt ex0eed One Second.
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5490 /7490

Decade Counter

Schottky TTL High-Speed TTL Low- Power Schottky TTL Standard TTL l.ow-Power TTL
. Package . - Package Package Package Package
Device Tyre Device Type Device Type Device Type Device Type
YEe IS TP IMEF ype IeTPIMIcF CTR IMECF P rCTPTMICF YPe FeTRMIcF
- SNSAL 10 i L fao ] snsasga sl ¢ ] SNSaL30A 2 afne]r
Tl SNT4LI0 N - 384994 5 Nl | $:474L 908 3 Tty
a0 feak L] LJF I Frase90 FM330 e o] 1 IF e
FAIRCHILD e frraw L D111 v tPFCT43) ©CY350 O - P N .
A0 T ) L. F
MOTOROLA . T 1 K 57 14L 550 G *2C 1330 RCEEEE |
NS C T R Coavl T poMsn. [T w7l OMS4L90 JiNT}
_ M| v a5 LN 50 1) N DML 90 RN IG
: 1 1 | T T * : T
, | PHILIPS T T Il ™ e v 1 n
T v T AN Py O
s ' 1 53490 1F e W
SIGNETICS Y H i CRTELT) T a1 Inns0 Folat] o
L 1 T I T ) T
SIEMENS - T ™ - 0 L T TR T
g T T T T ]
| FUJITSY — —+ ! T 7 7 ]
” T pm— T ] Y T T 4 T
e e b . 3 =
HITACHI ; rot T N EERE T pT ° |nD74%0a HO9 . 1P| . :
= [ 3 1 ! : . L
.| MITSUBISH Tt t T w590 - TR g EVTTPY T | ¢
T L i |
NEC 1 . ] T luPB2ty T paje it i
TOSHIBA ! Attt ; -
. N [ T 1L 34904 e ] . .
Electrical Charactéristics SN54!.S/SN74LS90A Pin Assignment (Top View)
. Neur .
. N . o cno Og O
absolute maximum ratings over opurating free-air temparature range @ - ‘(3? 31 3
Supply veitage. Voo v Operating frae-aw | SNSALS| ~55'C 10 125°C
input_voitage v lemoerature range | SNILS 0C_ o 10°C % 9o %8
Intargmitier voitage {see Nota 1) 5.5V Storage tempersture fange -65C o 150°C l.q,.; o
Yy " g NC-Ro nternel CInnecIIN
recommended onqrating conditions ba | Ay
Rony Ao 2, Ry b ‘
SNS4LSD0A SN74L.590A |
unt 1 | .
WIN _NOM _MAX | MiN_NOM_MAX | !
Suonly vorage, Voo KR 55l4Is s 528 V —Tpﬂj' pkiptigiini
Highzlever oulput current. 1gp - 400 —400 | uA N2 Rou, Raizy NG Vee Puer Azl
¢ ow-level Oulput current, | y 4 1| mA =
aieve) Qulpy o > =1 ~ -Function Table
1. . b MHZ 8CD COUNT SEQUENCE B-OUINARY (21} RESLTCOUNT
Count fraquency. ! count B8 wput 0 6 [ 16 904, LS LIS (See Note 3} A, LSIL'LI0 (Seo Note 3} HA LN LI (See Note §)
A wput ) 18] 15 Loty [coumluTPUT RESLY 'NOUTE oUTAUT.
Puise widih, 1y - 8 «pul |ED) 20 na Gp G Ga 0 Qa Op Oc Q] (Pal _Rpz _n #pnigD o< Q8 QA
Rasst nputs 1% [} L, O L N, [0 N N N S Lo ) L T L L L b
- - [ (R S . LLoL " " X Lot
Reaet nactive-state etud. Tsgtip Lt i) £ t L e FI S IS T ow omlec .
Operating fres-ar {amperaturs, Ta -~ 55 125 0 10 C 3o Lowow ) L L HR x L X L COURT
slectrical characteristics over recommended operating L S Lo L [ T S counrt
free-air temperature range PSS b oA counr
L I (S I N L] noL Lo % L 8 x counT
PARAMETER ¢ [ TEST COROITIONS t MiN TYP 3 MAX |UNIT LA SR I ? LN L -
[7 High-ieen1 nput vollage ] = 2 v S et ST Lghgn
[] . 3 [ s |nowL L
ViL Low-level nput voitage 3.8] V
I = = - B - . .
V) put clamp vaitage ,:cc :: :: ;:IM UL Functional Block Diagram
| . CC=MN, H=2V. v 3 . (Bos 0w &2
VoW Hwhlevel culput vollage Vi, =0.8V. 1oy =:-400uA 2.1 34
) VoO=MIN,  Viu=2V,
VoL  Lowrievel outpul voitage Vi =0.8V, g =8mA 0.3 081 V X
Input current 8 Any reset Vg #MAX, V=1V } 0.1 -
W manmum nput { A 1Dyt : 0.2 ma
Voo =MAX. V= t.___———-
vo.tage B8 wout ce=MAX R 0.4
Aqay reset 20
. e Y
g ol A _wput VCGEMAX, V=2V 0] A
wpul current
8 wput (]
Low-iovet Any reset -0.4
i °~"l o EY VCoRMAX. V=04V “2.4] mA
nput cwrr! 3 womt T2
Shoct-cacurt [snsaLs | -20 -~ 100
s MA A
105 o iput curent ® Vo =MAX [sniecs | -» ol ™
Icg Supply current VecwMAX, See Notel 1) IS mA
from A 10 output Qa N "32 42 :
fmax from 8 to outout Q 16 Mr
- om [ m 5 NOTES: 1. Tivg 1a (he voutige Latwean two emiterd of & multipie-smutter Uanusior. For
PLM thes circust, s rating sopliss Deiween the twa AQ Npute, and it also apphes
'y o
o trom A to output Qg 12 18 A batween the two Ry inputs.
0 Y 2. 1CC 18 maswred wilh alf outputs open, both nputs grounded OwINg Mo~
'::: trom A o output Qp ¥:°:;;,C ;ﬁ 5; ns aentary cunnection B 4.5 V. ané ak dther 3. rounded. "
® CuL = 150F, ) 16 3. Output Op 18 Gumected 1o nput B for BCO coumt.
LH from 8 10 ouput Qg Ry =2ei ns Output QQ s, cONNECTed 10 MUt A for Di-quinary oount.
1PHL / 18 21 Hungh tevel, Lekw level, X =arelevant. .
PLH : 21 32 N &, The J and K inputs shown without cannection are for reference oni
L] ly and are
'PHL trom 8 1o culpul O¢ 23 38 functionally at 8 Mgh tavel.
W] wom 8 10 ouiput Op 28 324 . ~ :
oL . 23 35 fFor conditons shown as QM“:; MA'.:. use ‘the appropriste value spacified unde’
— v y o conditons for the applicable type. :
1PuL from Set-t0-0 to-Any :wul 26 40 { n3 $AS typcat values are at VoGeSV, Ta=25C
tPLH | rom Sei-to-d 1o output Qa. Qo 20 30 ns & Not more than one oulput should be shorted at o time.
TPHL | rom Set-10-9 to output Og. Cg 26 & §QaOutputs are tested at 'OL =16mA plus the linit value for by for the 8 wput The ¢

muis

driviag e B inpyt while maintsining Nl fanout capability.

xmum count treq y
Wiy ®Prosagation delay ime, low ta hghavel output
LPHL *® Hropagetiuut deisy me, ‘wgiv-io-taw-level outait






