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Data Sheet :

54/14 FAMILIES OF COMPATIBLE TTL C!RCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2.INPUT
POSITIVE-NAND GATES
WITH OPEN-COLLECTOR OUTPUTS

03

po:iliv‘u togic:

Y « AB
\
SNL403 15 SN7403 (J, NI
SM54103 1) SN74L03 (J N}
See page 84 SNSALS03 14, W1 SN74LS03 {4, N}
SNDISOI 1, W) SN74503 (J. N}
. IA‘ -tl » e .. ".‘ l.. :- '.:
HEX INVERTERS e A S TS R ( (M, N, Y

04 i NS TLINY !

positive logic: i ‘ . . }
v-& MaCld7 NG :
P e S anrtatian
ba v a1 PRI, e e dn st et b=
. SNS404 {41 SN7404 (J, NI SNB404 (W) |
SNSAHO4 () SN74HO4 (J N} SNSSHO4 W)
SNS4L04 (2 ' SN73L04 ) N SN5ALO4 (T]
See page 8-2 SNS4LSO04 11, W1 SNJALSO4 (3. Ni ! |
SN5AS04 (4, W) SN74504 (4, NI l
- l
) o, Tha [‘.‘A“ R L T S T 11 GN0 y
HEX INVERTERS ;,f:‘!el‘ﬂ:lf‘nl,ix".‘l “H"H“H HTFLH
WITH OPEN-COLLECTOR QUTPUTS ! : “~ o
ik AR 8 oA <}{

05 I A

. positive logic: l D [/’- { J i‘ ; \f} D
v-& : :11_*1» et -ﬂ rm_n_m

" ~

JAN

SN6405 (5} SN7405 1J. N} SNS405 (W)

SNSIHOS () SNT4HOS 1), NY SNS4AHOS (W) .
See page 84 SNSALS0S (J, W1 SNTALSOS 11 N) l

SNSAS05 tJ°Wl  SN74S05 (J N1 -

g w i e
HEX INVERTER BUFFERS/DRIVERS i} Lﬂflf"

WITH OPEN-COLLECTOR '

HIGH-VOLTAGE OUTPUTS i

o N ;
positive logic: )( 1{>1 ] |{>-] ‘ ]
veR i'.ﬁ.',ﬁ,-ﬁgﬁzﬂ?@

See page 8-22

SN5406 {J. W) SN7406 {4, N

TEXAS INSTRUMENTS
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54/14

FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

HEK BUFFERS/DRIVERS
WITH OPEN-COLLECTOR
HIGH-VOLTAGE OUTPUTS

01

posltlv- logle:
Y =A

See pege 6-24

SN5407 {J, Wi

SN7407 (J, N}

3
}
i
QUADRUPLE 2.INPUT
POSITIVE-AND GATES

o

positive qui::

SN5408 (J, W)
SNS54LS08 (J, W)
SNB4S08 J, W)

s
SN7408 (J, N}

SN74L508 (J, N}
SN74508 (J. NI

GUADRUPLE 2INPUT
POSITIVE-AND GATES

09

potitive logic:
Y « A8

See page 812

WITH OPENCOLLECTOR 0‘U' ryUTS

SNS41.S09 (J, W)
SN54509 {J, W}

® v TA

snios 11, W)

78 v awo
SN7409 (J, N}
SN74LS09 (4, N}
SN74508 (J, N}

TRIPLE 3-INPUT
POSITIVE-NAND GATES

10

poallliu logic:
¥ - AgC

:' ' l". . l»
et e
SN5410°1))
SNEIHAD (N
SNSALIO (N
SN5S4LS10 1), W)
EN64S10 LI, W)

U

L

A
IZ
i
10p 0 '
e td
SN7410 (4, NI
SN74AH10 {3, NI
SN24LI0 (I N}
SN74LS10 U N)
SNY4aSI0 I N)

L

31

A TR WV Vee

SNS410 (W)
SNS4H10 (W)
SNSAL10(T)

TEXAS INSTRUMENTS
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

TRIPLE 3-INPUT
POSITIVE AND UATLE

1

posiuve logic:
Y » A8C

See page 6-10

.t N
- s AL T R
K oy » s ' -“q“-..in'”ll i.f”fi
S
I l‘ i
'
H ¢
\ Ll
: N !l
.k
sl R ' wi U
0 . 1] 'l H
SMEAHIT (0 SN74HY 3 Ny SKN5IH11 W) i
SNSALSIE I W SNIALSTY g A

SN54S11 11 v §873811 4 N

TRIPLE J-INPUT
POSITIVE-NAND GATES

WITH OPEN-COLLECTOR QUTPUTS

12

positive logic:
Y - AHC

See page 64*

1
SRR

i . o

SNLAI2 10 v SNT412 14, N)
SNSILST2 10, W) SNT7AL312 (I, NI

i

DUAL 4-INPUT
POSITIVE-NAND
SCHMITT TRIGGERS

13

positive logic:
Y~ ABCD -

See page 6-14

i x.‘.'x lgl ﬁ“gl_ﬁlﬁll
. {D | -
B
t,
O WIRGT

SNSIIT (I W SN7413 (J, N)
SHH4LSII (4 W) SNTRLST3{J, N}

oo

fel v onternal cannection

HEX SCHMITT-TRIGGER
INVERTERS

4
14
positive logic:

Y-A

See page 6-14

i 9 LY
R

v
SNBAI4 {3 Wi SN7414 {1 N)
SNSALS 14 {J W) SN74L§!4 4. N}

|

TEXAS INSTRUMENTS

Ve a
POBT OFFeCE MON 3012 - CALuat TEads 19142

58



.
- “PUODAS BUD PBDINS JOU PNOYS 11AXND1I0US 1NAINC JU VOaTIND ‘ZC1S. PUT STPINS/ASIFGNS 101 PUT “usi €18 PILIOYL =i PINOUS 1hAI NG BUD UYL BI0W JON
- .
v SZELS. PUE TZCLST, TELST, "E1SY. 99) v gL - DUF PINSLYSNS #0) vw Zi- o big
p ‘D% Yi'As- DA 10 asw wanpea EndAY -m<~
w S3U0 NPV 3 BUNFISO0 PAPUSIWO XD SSOUN PRI 0L #nITa @ITLIOC IO Byl 830 XYV 10 NIV T8 UMOYUS $UONIPU0Y 03,
m vw |00t~ or- { 0ot o |58 Bt 56 xve IDA s JIuesn> Indino pnand Lous  SO)
LA s t pory P o c v = JIA 3 TLRIIND SRR JHAR) MDY Iy
1 1 1
> - - - - - P —
3 I
= v 195 L - 4 = wwr - 99a v 1watiny 1ndur pasy wys N
1o A )OO W T
vw - ———— Ee LRRER) 3 }
= . 2 S - _
L
<t o 1 Ho won w0 ia b Ay Taa ' ooy s
s SR C > | B Y e ]
S vw 6 i ) [ T T
o "ne et 70 b 4 " .1
YY) AR \ /] ' . 3 A h 19 1werms 1nouy !
= Lv0 Slo Nie, e, vy v h ,
b \ AL Do vy
o . A 50 S0 sC0 v n 2 i kR 74 . werpis irebivs pasag o) 108
- k \ T T Yan e
180 *o ».»uo v t r n gy, ‘
. . 3 18 i .
o] N LA SN S-S hA po— vt g < z w34 ] ) ) wwrers 1Sy ey diene MO
= ve X vy RE e ri r vi v fewsm Py L G L AL
A 2t~ ol y 1 y o
M A | 55 O 0 RO T 7/ Rt re v re - LI voe
T A twd it 1yt KO 239 e (N7 yE 1 PR 9 . . otmaars priwe s Bunds snites, Ia
W A _16¢ W 91 Qb 6 fif | 0 . X ot s Mea ® P T L I Y
ST LI . o : . —r]
> | xvw TAAL  NIW ? XWHY  14Al NIW O XVRL 1AL NImC XYR AL NIm ' :
— B 50 2 -
- i zais, Zrisy wisy cisa. . . unog
[t o NN H rrex . 1 = L SNOLIIONGD 1511 uILITVYYE
n“v. . SvL SINYIS SIr SHUIS . resuIs 2531 N
b4 .—...Hlu . sv5 53143 _ s sauds | v sINIS y .
SR el o=t LAY 4 : [P -
ao * {PII0V PIIMIZYIO TIHUN) sbuCs ArMEISdUI3) 1ie-0as) SUNITIHG0 POPUIILLCIAS 1940 DIHIS1I1I8IR1[D (1112810
[= o3 =)
W = o o lo 0w o Jo o | m=avi | N\ y 4 -
(o) (on )] 2. ¥ 1o asniessaLes ) w-aai] DRt 8100
by o. 4 §5- | st 55 (4 55 521 S5 | Mmmges | .
— ! ] vw e L 9 Ll : av | TO| Isa1nd IV paarpma
T e or v 91 9 | g | J
(ST V44 000t - 0or- e 00g- | HO) Jwesno 10 o oAty B
e = ek G ——5'v] BT— JP-rE 5 G 1 A = . N s - i
—_—p—— x z 5¢ 5I°6—-5 S¢ 5 -—§ sty iy S 3 R 995 a1k AgaOng
"“ o $'S S Sy 1SS 3 sy _|SS S . sv |Ss S Sy Lo g ¥ |
= XYW WON  NIW | XYW WON  NIW | XYW WON NI | XYW mON  NIW
"M - LNn ZELs. ZC18Y, "PISY LS. zeL. ‘vt 8.
= o $¥L 831435 SIVL$Ii¥3S YL 53143S ANV VL
«
ty =~ $¥S $3143S SIS $IY3IS 5 SIIUIS ANIYI ¥
w w 1puod bunesedo pep

st att O

TEXAS INSTRUMENTS

POIST OFEICE Rive 22001) @ DALLAG TEXAS I926%

8-14



“4

i
!
1
)
l

1

ATERS

}
5

SCHMITT-TRIGGER PUSITIVE-RAND GATES AND INVE

WITH TOTEM-POLE QUTPUTS
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54/74 FAMILIES OF COMPATIBLE TTL CIRCUITS

PIN ASSIGNMENTS (TOP VIEWS)

QUADRUPLE 2 INPUT
HIGH.VOLTAGE INTERFACE
POSITIVE-NAND GATES
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54/14 FAMILIES OF COMPATIBLE TTL CIRCUITS

| PIN ASSIGNMENTS (TOP VIEWS)

ANO.GATED J.K MASTENSLAVE FLIP.FLOPS WITH PRESET AND CLEAR

vge 18
2 FUNCTION TABLE L“j—
INPUTS . QUTPUTS

PRESET CLEAR CLOCK J K O [¢]

L H X x x | w L
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Sea pefas 848, .50, and 654
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DUALS-K FLIP.FLOPS WITH CLEAR

13

‘73,°H73,°L73 ‘LST3A
FUNCTION TABLE FUNCTION TABLE
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See pages 6 46, 1 650, 8 54, and 6 (G
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TYPES SN5486, SN54186, SN54LS86, SN54S86,

SN7486, SN74186, SN74LSB6, SN74586
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

BULLETIN NO, DL-S 7611826, DECEMBER 1972~REVISED OCTOBER 1976

’chematics of inputs and outputs

SN54', SNBALS’, SN54S’ ,,.J OR WPACKAGE
SN74°, SN74LS", SN745" .. .J OR N PACKAGE

‘86 (TOP VIEW)
— " EQUIVALENT OF TYPICAL OF vee @ 44 v w3 3
EACH INPUT ALL OUTPUTS wltnlntingntls ]
- \Y
vee - 130 T NOM cc Ef>] E%J
4 kfl NOM =
INPUT -
QUTPUT @‘l &‘D_-l
- | H 3 { S H 1
ALY 1w w A k] 2y oND
positive logie: Y =A@ B~ AB+AB
SN541.86...J PACKAGE
e < A SN74L86 .,.J OR N PACKAGE
'L86 (TOP VIEW)
o EQUIVALENT OF TYPICAL OF vee 4 aa e 3 W m
EACH INPUT ALL OUTPUTS ul o]l [v] (el Tel 7]
Vee - 500 N NOM o5
20 «2 NOM
S/ ()
\ QuUTPUT
¥ RabaEiakeinkinii
= i [ [32 REREL ™ aND
positive fogic: Y = A () B « AB + AB
SN54186 ... T PACKAGE (TOP VIEW)
: <
°LS86 ;
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
_QUa B GLE
250 2 NOM
Vee Al _c .
12,6 kL NOM -
INPUT —e¢ = OUTPUT ]
Y b 4
b 4
m positive logic: Y= A @ B=AB + AB
s FUNCTION TABLE
586 INPUTS | ouTPUT
EQUIVALENT OF “TYPICAL OF A_'B Y
EACH INPUT ALL OUTPUTS Lot L
————————¢—-Vge
50 1 NOM L H H
Vee ! H L H
—_ JH OH L
H = high level, L = low level
INPUT ouTPUT TYPICAL AVERAGE TYPICAL
- TYPE PROPAGATION TOTAL POWER
DELAY TIME DISSIPATION
‘86 14 ns 150 mW
‘L86 55 ns 15 mW
‘LS86 10 ns 30.5 mW
: 's86 Tns 250 mwW

TEXAS INSTRUMENTS

INCORPORATED
POST OFFICE BOX 3017 + DALLAS, TUXAS 78322
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TYPES SN54LS86, SN74LSBS
QUADRUPLE 2-INPUT EXCLUSIVE-OR GATES

YOBER 1070

REVISED OC

absolute rfaximum ratings over operating free-air tempe

¥ voltoge, Ve (sce Note 1) o4
voltage
Ing free-air temperat

Suppt .
Input

Opero;

ure rangn: SM541.586
SN741.586

t

Stora tempcrmurie range

NOTE 1: Voltage values are with raspeet 1o netwaork groynd terminal,
'

recommerjded operating conditions

rature ronge {unless otherwise noted)

.

—~B5°C to 125°C
0°C 10 70°C
—~65"C to 160°C

SN541500 SN74LS80 'JNW.
MIN NOM MAX [MIN NOM MAX
Supply vottdge, Vce a5 5 55 |4.75 5 625 \Lﬁ
Migh-level optput current, Ign ~400 -400 | pA {1
Low-tavel patput currond, to| 8 | mA
Operating frep-alr temperajuro, Ta ~-5% 125 0 70 | 'C
slectrical bharacteristics over recommended operating free-air tompérature range (unless otherwise noted) ,
SNGALSEEG SN74L586
, PANAMETER AL 1EST CONDITIONS! NIV T AR | MIN YRl MAX UNIT
Vi Mighdeval input voltwge ? 2 v
ViL  LowHevel input voliage = 1/ 0.7 08} V'
Vik it clamp voltoge T T T iR mA ~-1.5 -15 [V,
Vo1 High-lavel oumut voltaoe A Y 25 34 2.7 34 V4
| Ton = 400 A
Japeola 075 04 025 04 >
vVou Low leval output voahiage v!
' Vi vy eae | TOL BimA 03 os|
h Ingret curtant at maxarnom inpt voltue: N v\;a ;..\t{;. S VI—. A 0.2 0.2 "'_Aj’
Y] High-tevel fnput cusrent Veg MAX, V- 21V 40 40 | #A |
i Lowdavel inpit current - \ '\7:(? TMAX. T Vy 04V -08 -08 | mA
1gs  Short-circuit output Curreni ¥ . Ve WAX T ALY P L™ -40 | -5 —42 [ mA
Icc  Supply cureent "—” ': R V) .F.i;\ X, Su‘w‘N()lr 2 6.} 10 6.1 10 | mA -l

f
e the Aapprogttate v

Mo

LRor conditions shoan as MIN or RIAN
AN typicat valpas mre at Ve BV T A
§ MOt more Than one oUTDUT thaukt e Srartes At n fee

NOTE 2: Ipc s mansuradawvith 1w Toapvar (s grannndued mesd THe ntpnIs oo

At 08¢ it iaedae racanimendad onerating conditions for the applicsblet

switching characteristics, Vcc = 5 vV, Ta=25C
1 .- ~ ]
l . r nOM
ARAMETER® o TEST CONDITIONS MIN  TYP MAX JuNIT
! HINT
K T B ; FEEE
| PLH A ) Other imput Yow C =15 pf, n i
t E
PHL R . I 10 17 1
1 7
PLH A it (hre nput igh | See Note 7 20 304
L - 13 22
TipLn  plopsgation delay time i 1o g et prdg ot , !
AITER plopagation delay Ve, high 1 IR LU T ]
NOTE 7: Loat cireult and voltege wavalog g hea s wwor prege 190 , &

——— e £
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TYPES SN54121, SN54L121, SN74121, SN74|1y
MONOSTABLE MULTIVIBRATD
WITH SCHMITT-TRIGGER INPYT -

—
. SN54121,,.JOR WPACKAGE :
e Programmable Output Pulse Width §N54L121...J OR T PACKAGE .
With R, ... 35 ns Typ S$N74121, SN74L121,..J OR N PACKAGE . .
With Rgyuq/Cayy - - - 40 N5 t0 28 Seconds . - —
. R \ N c R
e Internal Compensation for Virtual cc NC  NC  Coxt Cext Rimt —NC
Temperature Independence _.[—“ B{ynpw 9 8

e Jitter-Free Operation up to 90% 1—&—'

Duty Cycle :l
e Inhibit Capability ..

FUNCTION TABLE

INPUTS OUTPUTS
Al A2 B a . O .
C x w® | v =# iHefafefsef] .
H
X L ! L 8 N A A2 8 a GND
X X L L H
H H X L H —
H 1 H f | positive logic: See function teble -
i H H g e e ———
' 1 H JL I NC--No !ntérnal conngction
L X 1 JL LTI NOTES: 1. An external capacitor may be U betwees
% L [ Ao P Coxt (positive) and Rgxt/Coxt. .
For expimnation of function table 2. To use ths internal timing resistor, connect Apg
10 Vgg. For improved pulse width accurscy eng
symbols, see pape 3-8,
repestnbifhty, connect sn external resistor betwem
.. Rext/C and V with R open<cireut
description . oxt/Coxt cc int revhed,
.
These multivibrators feature dual negative-transition-triggered inputs and a single positive-trarisition-triggered inpg

which can be used as an inhibit input. Complementary output pulses are provided.

Pulse triggering occurs at a particular voltage level and is not directly related to the transition time of the input pule,
Schmitt-trigger input circuitry {TTL hysteresis) for the B input allows jitter-free triggering from inputs with transitior
rates as slow as 1 volt/second, providing the circuit with an excellent noise immunity of typically 1.2 volts, A hig’
immunity to Vcc noise of typically 1.6 volts is also provided by internal Jatching circuitry.

Once fired, the outputs are independent of further transition{ of the inputs and are & function only of the h'm'qJ
components. Input pulses may be of any duration relative to the output pulse. Output pulse length may be varied fron
40 nanoseconds to 28 seconds by choosing appropriate timing components. With no external timing componersy
{i.e., Rint connected to VCC. Cext and Rext/Cext open), an output pulse of typically 30 or 35 nanoseconds is achiews
which may be used as a d-c triggered reset signal. Output rise and fall times are TTL compatible and independent'@

pulse fength. N

Pulse width stability is achieved through internal compensation and is virtually independent of VCC and tempersnas
In most applications, pulse stability will only be limited by the accuracy of external timing components.

Jitter-free operation is maintained over the full temperature and Vg ranges for more than six decades of timieg
capacitance (10pF to 10uF} and more than one decade of timing resistance (2kf2 to 30 k2 for o
SN54121/SNBAL121 and 2 k§1 to 40 k2 for the SN74121/SN741L121). Throughout these ranges, pulse widh$
defined by the relationship tw{out) = CextRTIN2 0.7 CextRT. In circuits where pulse cutoff is not critical, timig
capacitance up to 1000 pF and timing resistance as low as 1.4 k§2 may be used. Also, the range of fitter-free outod
pulse widths is extended if VCC is held to 5 volts and free-air temperature is 25°C. Duty cycles as high &5 90% »
- achieved when using maximum recommended Ry. Higher duty cycles are -available if a certain smount of pulsewide
jitter is allowed.

TEXAS INSTRUMENTS

6-64 INCORPORATED
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TYPES SN54121, SN54L121, SN74121, SN74L121
MONOSTABLE MULTIVIBRATORS
WITH SCHMITT-TRIGGER [INPUTS

.schomntics of inputs and ocutputs

EQUIVALENT OF EACH INPUT TYPICAL OF HOTH OUTPUTS
Vce _- “Vee
ST
INPUT -
i
OuIPUT
|
H
Req NOM
INPUT by
‘121 L121
Al Al gan
A2 4k 80 U2 ey 130 0 HOM
B 2kl 4wy A Ry, 2601 NOM
recommended operating conditions
VL T T b ranney SNBAIZT SNEAL121
74 FAMILY SN74129 SNT4L12T UNIT
! MIN  NOM MAX |MINT NOM  MAX
s ) l v W4 Famuly 45 5 55 4.5 5 8.5 v
1 . 11
Supply veliege. VCC 24 Farmly | 475 5 6525(495 6 8.25
Highdevel output current, IoH ~-400 i -R0O0C | wA
RS Low-tevel output current, 1QL 16 : 8] mA
| R . foll of I o7 Schmitt Input, B 1 1 Vis
4 { T 14 t 10, 1
{ ste of rlse or (sl of Inout PR Logic inputs, Al, A2 [ © 1 Vips
} Input pulie width. tw(in) i 50 100 n
€ !t ; A [ 54 Foruly 1.4 0] 1.4 LI
xternal timing resistance. Hex [ 74 Fomily 1.4 40 1.4 40
. External timing cepacitance, Caxt 0 1000 o 1900 { pF
AT~ 2k 67 187
Outy cycle %
v ev A = MAX PAoxy 20 [ . 80
Oparating fres-ol : 54 Fomily | —65 125 | =86 ECH S
pereting free-slir 1ornpersture, Ta 4 Fomily o 70 0 70

TEXA'SI‘In ORI AT Y

NSTRUMENTS '

DAL LAS tenaw 73222
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TYPES SN54121, SN54L121, SN74121, SN741121
MONOSTABLE MULTIVIBRATORS
WITH SCHI\{HTT-IRIGGER INPUTS

slectrical charact

eristics over rocommended operating free-alr temperature range {unless otherwise noted)

’ - ) SN5a121 SNGAL 121
PARAMETER TEST CONDITIONS' SN74123 sN7aL121  {uNiT
X . MIN TYPl MAX|MIN TYPE MAX
Vs Positive-golng thrashoid vdliege a1 A input Ve - MIN . 1.4 2 1.4 2 v
VI- Ncnalivn-qo'lnq threshold voltage 8t A inputl Ve = MIN £ 0.8 1.4 0.8 1.4 v
VTs  Posltive-goipg threshold voltage at B Input 1,55 2 1.55 2| v
VT. Negative-gging threshold voltage at 8 input 08 115 08 135 v
Vik Inpu!clnm& voltoge Iy = =12 mA -15 -18] Vv
Vo High-lave! output voltnge Vee = MIN, toH = MAX |+ 2.4 34 24 3.4 v
Vot Lowdsvel dutput voltage vge » M, g = MAX ‘0.2 04 02 04| V
1] tnput current at maximum Inpu; vo'l.;: “|v Vi=855V 1 t| mA
' Highdeva! Input [P g 2 A
tlaval ihpu t —
M sva! Input curren 5 o =l *
Al or A2 -1.6 -08
] Lowdavel thput current = mA
"' sy & 4 8 32 Y]
| Shor t-circuit output ' <29 ~55]-10 =27
ort-c th] U IPUT Curren m
0s ~ry ! T ~55] -9 =77
¥ Supp! rent v MAX I i u 12 A
U urren m
cc Y <G 73 40 9 20
T Eor conditions shawn as MIN or MAX, wis the anntcurinte atun wees Hliwbusder ter peimandad orocating condilon,
$AN typlcel volues sra at Veg = BV, T4 = 25°C. :
CNot more than one oumut thoutd he shoriad at s thme,
[ i
switching charm.!mrislics, vee=5V, Ta=.25 C -
' N ol 21 EXE
PANAMETEN TFST CONDITIONS uUNIT
) MIN  TYP MAX [MIN  TYP MAX
Pr tlon delay tima, fow 10 hig
oo R a5, 10 1ol m
leve! O outpul from elther A input *
Propagation delay thna, low to-high
PLH v v 35 55 110} ns
level O output from O input Cowy = NODF,
PHL Proo?nllnn deley tima, hiph-to Jow. 1,y 2 VeC s B0 10‘0 s
lave! Q oufput from elther A input
Propngatian delay tirma, high-10lo CL=15npf
1ML w9 IR ™, L= 40 B85 130] ™
1eve! Q output from B input Ay = 400 11 T 12,
Pulse widih obtalned usin My = BOD S tar "L129,{ Cquy = BOOF,
twlout) 9 L i i 70 1o 60| 70 225 260] m
interna! Uming resistior See Note 3 Riny to Voo
Pulse width cbtainsd with Caur 0. - .
twlout) " ot 30 50 35 70| ™
zero timing capachionce Ring 10 VL .
' Cayy = 100 OF, N
. 600 700 800§ 600 700 850 ™
Pulse width obleined using iy = 10 41
twiout) extgrnnl (iming resistor Cext = 1 &F,
[ 7 8 [:] 7 Bl m™
, Ay~ 1002 .
NOTE 3: Loasd clrcyh snd voltage wtv-ﬂ"rnll mte sthown on pages 3-10 snd J. 11,
™~

TEXAS INSTRUMENTS
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TYPES SNb4121, SN54[12| SN74121, SN74LI21
MONOSTABLE MU}.TIVIBRATOHS
WITH SCHMITT-TRIGGER INPUTS
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TTL TYPES SN54164, SN541164, SN54LS164, SN74164, SN74L164, SN74Lg),

msl

8-BIT PARALLEL-OUT SERIAL SHIFT REGlsTER;

BULLETIN NO, DL-5 761 1835, MARCH 1074 -REVISED OCTOBEN
'y

e Gated (Enable/Disable) Serial Inputs
SN54164, SNS4ALS164 ... J OR W PACKAGE
e Fully Buffered Clock and Serial Inputs SN541164, SN74L164 ... J, N, OR TPACKAGe ¢
SN74164, SN74LS164 ... J OR N PACKAGE  -"
e Asynchronous Clear (TOP VIEW)
outruts T
TYPICAL TYPICAL vee Oy QOg U Qg ‘cLEARCLOCK
TYPE MAXIMUM
POWER DISSIPATION !
CLOCK FREQUENCY
‘164 36 Mtz 23 mW per bit 3
"L16a 18 MHz 11 mW per bit ¢ cuean
‘LS164 36 MHz 10 mW per bit A ex d
description
N ; o % % % %
These 8-bit sRift registers feature gated serial inputs l l ' [
and an asynchronous clear. The gated serial inputs (A
and B) permit complete contro! over incoming data as 2 314 5 8 1
2 low at either {or both) input(s) inhibits entry of the . %a % S %, ono
new data and resets the first flip-flop to the low leve! SERIAL INPUTS OuTPUTS
al the next clock pulse. A high-level input evlwablcs the positive logic: see function table R
other input which will then determine the state of the —
first flip-flop. Data at the serial inputs may be changed while (lge clock is high or low, but only informstion meet;
setup requirements will be entered. Clocking oceuirs on the low-to-high-lgvel transition of the clock input. Al inpuy
diode-clamped to minimize transmission-line effects. < bl
3
-
Series 54, 54L, and 54LS devices are characterized for operation over the full military temperature range of “55.[;
125°C: Series 74, 74L. and 74LS devices are characterized for operation from 0°C 10 70°C.
N
FUNCTION TABLE ':_’
INPUTS OUTPUTS o
CLEAR [CLOCK | A 8 Qa Qg . Qy H = high fevel (3steady statel}, L = low tevel (steady state) 5
L X X X s L L X = irretavant {sny input, Including trensitions) _v
H L X % 1Qag Oso QHp 1 = transition from low to high level. .
Qap. Qpo- OHo = the tevel of Qa, Qg. of Q. respectively, before the ing.
H 1 H H H Qan QGn stendy-state input conditions were astablizhed. -
H 4 L X L Qan QGn Qan. QGn ™ the levei of Qa ©F Qg before the most-recant | "‘"“l‘n‘-du‘
: Indi ’ .
H t X L L Qan OGn clock: Indicetes o one-bit shift w2
g
..

7-206

schematics of inputs and outputs

‘164,L164

‘LS164

EQUIVALENT OF EACH INPUT| TYPICAL OF ALL COUTPUTS

:
Ve "

INPUY

QUTPUT

Req = 4 kI NOM
Rea « 8 k1 NOM

"164
‘L1Ga
R * 200 §I NOM
A = 400 1 NOM

‘164
‘L1164

EQUIVALENT OF EACH INPUT

Veo o | -
R.Q'
INPUT +4 -
¥ Y
) 4
”r

Clear, clock: 17 k2 NOM
Serial In: 25 k2 NOM

TYPICAL OF ALL OUTRURD

120 §1 NOM

TEXAS'

POST OFFICE BOX 3012

TNSTRUMENTS

NCORFORATED

« DALLAS, TEXAS 73232
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. TYPES SNb54164, SN541164, SN541S164, SN74164, SN741164, SN741LS164
g 8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS

REVISED OCTOBER 1976

pical clear, shift, and clear sequences
L

‘;'( ClLEAR l l I '
I

CLEAR CLEAR

g"é."‘wional block diagram i

Q A 0 Q s} Q LL
CLEAR cLean CLEAR CLEAR CLEAR CLEAR CLEAB cLean
¥ a Gp R &g TR Qe l~T{® ©o A Og R Ger—R Ogp-T-jr Gy
-op oK D> CK <> cx Lo K b eK b cx —cp>CKr ook

S Qa s og 95 ocl-Pds op s Qg s o[PS Q¢ s ou

3 L] > Jisy 161 L] 1 1t 13)

ouTPUTY ouTPUT ouTPUT ouTPUT ouTPUT ouTPUT ouTPuT ouTeyT

Qa 0 Qc Op Qg Op Qg oy
TEXAS INSTRUMENTS 7-207
1

NCORPQRATED
POST ORFICE BOX 3012 +« DALLAS, TEXAS 78222
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TYPES SN541S154, SN741S164 .

- . i}
8-BIT PARALLEL-OUT SERIAL SHIFT REGISTERS \
REVISED OUTOBERN 1976

!
sbsolute maximum rdtings over operatihg free-air temperature range (unlass otherwise notedl) :
Supply voltage, Ve [see Note il) ' . . Y A"
Input voltage . 1 ., ., . .- PN R A"/
Operating free-air {emperature range: SNGALSIGA T . P ~55"C to 125°C
SN7ALSIGA . .. 0°C10°C
Storage temperatufe range . : -B65"C to 150°C
NOTE 1: Voltage velunss are with PRI EeL 1O mathwnrd grauet Terenngt
recommerided operat'ng conditions
] / _SNSALS164 SN74LS164 . uNIT
' MIN  NOM MAX I MIN NOM MAX
Supply voltege, Vo NN T A 5 55|45 5 5325 Vv
High-leve! output curront, {gy P, == ¥ = 400 - 400| puA
Low-lavel output current, Igy S mA
Clock froauency, fojgek | A NE 0 25 0 25{ MHz
Width ol clock or clear inpsft putse, b, ; i 70 20 m 1
Data setup time, 1y, {see Flgure 1} Y c N 15 ns
Data hold time, 1y, [sea Fig aill O = y :v ] 5 nt
Oparating free-nie toimpernture, 14 i RS m‘;;!’.) 0 0] "¢
g -
slectrical choractaristics over recommendad operating lree an temperature tange (unfess otherwise nated)
! 1 7 snsacsina SN74LS 164
PARAMETER TEST CONDITIONS T il UNIT
: MING TYPT MAX [ MmN Typl max
ViH  Highlevel input voltage =TT i S : > v 2 v
ViL  Lowdeval input voliage L o7 08| Vv
Vik  !pputclamp votinge i LI MTY 'I 5 ~1.5¢f V
Vor  Highdevel outprut vitinge ;.' ::: N R an 77 15 v
Vot Lowlevel autput voltage (" 2 ;v.(, 04 p 04 'S
0,35 05
Input cunrent at ' Al ’ -
I : Ayt 0 0.1} mA
maximum input voltage g . -
(1Y) Highulevel ioput current B ' - YA 1 0 20| wA
hL Low-level input cureent .';“ 0, T n4 04! mA
los Short circuit outpul currrnt ¥ ’ 100 20 - 100] mA:
Ice Supnty current AT TP G i 16 kel 16 27 mAA

tEor conditions thown as AUN 0r MANR Girthe appieenr 4% o0t v gpe f et Ase ee, cnifies ed opreratieg enmtt{tinng

AN typirat values arm ar Vel e Bv 1, 2 g

.GN(II more Than 0ne gutput Jhout e 1hersa v e 4« b ] . . AR AN oot e Al e aae ]

NOTE 3 tee s measuced dbith outhity veer songt 3 e R N B T ey rary genand, then 4.% V appiied

e elens,
switching characteristics, Vg 5V, 1a 26C .,
i PARANLTT N TEST CONDITIONS MIN TV MAX JUNIT

Tmax  Maximum ik Geuency 2% R Mz
PHEL Pronsgation delay fane, Rl (o dive e et 0t ot ¢ om0 e [T ny 2en 74 36 | nsg
1pLH Propasgation detay v‘-mv, Fonw to haghy Tom et 1) l'u:;‘ vt R Core b v 27 ny
UL Fronmgatmn deiny b hegh 10 o et O aodn 5 0o cae 21 32 {m

7-210
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TYPES SN54164, SN541164, SN541S164, SN74164, SN741164, SN7418164
8-BIT PARALLEL-QUT SERIAL SHIFT REGISTERS
M E‘ARAMETER MEASUREMENT INFORMATION
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SN54198 and SN74198

T TYPES SN54198, SN54139, SN7419p oo oo
MS] B-BIT SHIFT pry N

- BULLETIN NO. DL-S 7711841, DECEMBER 1922_pg, m
~REV|
SEDN .

description
SN54198 ., .

These B-bit shift registers are compatible with most SN74198 . ..,
other TTL, DTL, and MS! logic families. Al inputs
are buffered to lower the dkive requirements to one
normalized Series 54/74 load, and input clamping
diodes minimize switching’ transients to simplify
system design. Maximum input clock frequency is
typically 35 megahertz and power dissipation is
typically 360 mW.

A
SEmIAy YT
ey M

Series 54 davices are characterized for operation over
the full military temperature range of ~55°C to
125°C: Series 74 devices are characterized for
operation from 0°C to 70°C.

NFYE
These bidirectional registers are designed to incorpo- - . ~
positive logic: ses function aby

rate virtually all of the features a system designer may
\
want in a shift register. These circuits contain 87

equivalent gates and feature parallcl inputs'. parallel outputs, right-shift and left-shift serial inpyys v
control inputs, and a direct overriding clear line. The register has four distinct modes of operation nam' 3‘%

Parallel {Broadside) Load P
Shitt Right {In the direction Qp toward Qy) R
Shift Left {In the direction QY toward Qa) )
tnhibit Clock (Do nothing)

Synchronous parallel loading is accomplished by applying the eight bits of data and taking both mod.,__" ‘;«,‘
S0 and $1, high. The data is loaded intQ the associated flip-flop and appears at the outpuis affer the positag i }
of the clock input. During loading, serial data flow Is inhibited, - _M

Shift right is accomplished synchronously with the rising edge of the clock pulse when S0 is high and 14 ey [ ‘
data for this mode is entéred at the shift-right data input. When S0 is low and S1 is high, data shifws et srach ll“;
and new data is entered at the shift-left serial input. \

Clocking of the flip-fiop is inhibited when both mode cont inputs are low. The mode controls shoukd By § :
w ]
. Y

7.338

only white the clock input is high.
‘198 .
FUNCTION TABLE
INPUTS OUTPUTS
.| MODE SERJAL PARALLEL
CLEAR CLOCK Qa Qg ... O Qyu
Sy $§g LEFT RIGHT| A...H .
L X X X X X X L L L L
H X X L X X X Cag Qo QGgo QHo
H H H t X X 8...h : b g h S
H L H L X H X H Qap Qfn Ogn
H L H t X L X L Qan Qe QGn .
H H L H H X X Qgn Qcn Q, H H
H -H L 1 L X X Ogn QCn Qyn L -
H LoL X X X X Qao Qo QGo OHg :
- . .
H = high level (steady stote), L = low leve! {steady state) 5 .
X = Irrelevant tany input, including transitions) - e "
t = wransitlon from low to high leve! B “
a...h = the leve! of steady-state input at Inputs A thru H, respectively, . - -
Qag. Gpo. OG0, QHp = the tevel of Q4. Op, Og. or Oy, respactively, batare the indicstad steady-state input conditiors
Qan. Qgn. o1c. = the level of Qp4, Qg, etc,, respectively, before the.most-recent 1 wransition of the clock, : ~
* 23
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TYPES SN54198, SN54189, SN74198, SN74138
8-BIT SHIFT REGISTERS

functional biock diagrams
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schematics of inputs and outputs
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E£QUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

- Vees
Vee - 100 2 NOM
“no
INPUT -
OUTPUT

Clanr, A thru H: Rgq = 6 k§I NOM
All others: Req = 4 k1 NOM
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TYPES SN54198, SN74198
8-BIT SHIFT REGISTERS

o

SN54198, SN74198

7-341

Bv3

load, right-shift, left-shift, inhibit, and clear sequences
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8-BIT SH
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TYPES SN§4198, SN54188, SN74198, SN74198
IFT REGISTERS

REVISED AUGUST 1977

ghsolute maximum ratings over operating free-air temperature range {unless otherwiso 1

o mew e -

Supply voltage. Vg (see Note 1}
Input voltage
Operating free air wm;mramn range:

Storage temperature range

recommended oporating conditions

> 4 NN SN54198 SN74198
c SNEA4199 SN74108 UNIT

. o & Ll MIN_ NOM_ mMaAX IN NOM MAX

Supply voltage, Ve 4.5 5 6.6 {475 5 5.25 v
% High-level output current, gy -~ 800 § -800 BA
H Low-level outpul current, Ig| 16 16 | mA
i Clock fraquency, lerock [} 25 ‘0 26 | MHz
s Width of clock or clear pulse, 1, | + 20 T 20 ng
‘i Mode-control siup timg, 1, B o v i 30 30 ns

Dats setup tune, 1y, fsee Figure 1} 20 20 nt
:s Hold tine at any input, ty, {1 A 0 0 “ns
> Operating lree av temperature 14 56 128 (4] 70 *C
|
?cloctrical characteristics over rocommundod oporu(mg {roe.air temperature range (unless otherwise noted)

;
@
;

i
. For conditions ghown a1 MIN o MAX,

SNS 4 Cucuns
SMNI4" Crrants

FNOTE 1: Voltsye vatues are wilh re1nect ta nebwark grousnd terounst

)

oted)

.1V
. . BBV

——55 Cto 126°C

0°Cto 70°C

—65°C 1o 160°C

PARAMETER

Vi High-level input vollnw

ViL Lowlevel input voltage

ViK Input ctamp voliage

Vor High level ouiput voltege

Voo Low-leval output vottege

i High-devel input currrent

I Lowdevel input current -

o5 Short.cicurt output current

fce  Supply current.

LAt tvpical valuas srm st Ve = 6V T4 30 C

Iy Toput current et manimum mnput voltage |V

Veg - Mt
Vee - M,
Vi - 0BV
Ve - Mt
Vi 08V,
LAAX,

Ve = MAX,
Vee - MAX,
\'/tc - MAX
Vee - Mnx.

|Nu| more than ond OuIputshould bre thuf fed 2t o Tute

TEST CONDITIONS!

sN54108 SN74108
SNG4199 { _SN7T4198 UNIT
_ . |min_TYet MAXTMIN TYPE MaX
’ |2 i
) 08 o8
QA = K]
Ving -2V, “
ton = 000 LA 24 S H 74 34
o 02 o4, 02 oalV
gL = 16 mA
TR J 7 e
JCAT AQT Y 40 | pA
Vi . A AL XL 18] mA
<20 ~57| =18 —67 | mA
Gee Tatiie Below — T P

TEST CONDITIQNS FOR Icc
{ALL OUTPUTS ARE OPEN]

118 the apranisle vatas e, o Lrider ce Omimandend operating conditions.
{

i
t
|

FIASY GROUND,

GROUND

< [<igi<

SNEA109, SNT4109}J, K 1oputs A thid H

TYFE APPLY 45V f
X THEN APPLY 46V
SNBA198, SN74198]Sarat 1oput, S 8 Ctoch Crear, Inpuis A thru H
Clack Clock inhibit, Cloar, Shift/Load

|
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TYPES SN54198, SN54i99, SN74198, SN74189 ;
8-BIT SHIFT REGISTERS o
switching characteristics, Vcg =5V, Ta =25 C ’ 13
l‘:Aﬂf_\l}\f! E-ll . TEST CONOITIONS “M’N' TYP MAX{WN|
tmax  Maximum tlack lruuuiﬂ_cy - 25 35 i
Propsgatiopn datay tme ighto ’
1PHL tow-ltevel output rom :'rm 3 %
o C{ 150F, = 400 11, r
Propagatioh delsy time, h-q" LN Gon F e § 20 20
'PHL low-leve! oumul from clock . " "
Pmnnq"mn delny time, low m
tPLu high tevel entput feoem clon h 7 2 i
. : v
) PARAMETER MEASUREMENT INFORMATION A
SNSA198, SN74198 : SNEA199, §474190 -

TEST TADLE FOR SYNCHRONOUS INPUTS

TEST TABLE FON SYNCHRONOUS INPUTS é

DATA INPUT ; : TPUT TESTED | DATA INFUT ) OUTPUT TESTED,
S1 S0 ougy &Q SHIFT/LOAD g
FOR TEST [SEE NOTE E) FOR TESTY (SEE NOTE Ef
p— e, e T S e
A ASV A5V A ov Qp rt i)
8 A5v a5V Qg Aty " ov Og oty
c 45V 45V Q¢ Mty c ov Oc 8t tay|:
g o] A6V A5V Qp ot 1y 0 ov Qp et tef?
E 46V AGV OF 1 1oy E ov Qg ot tyif!
F 45V a5V Or mt 1.y r ov OF ot toif
. ]
G A5V asv [STERTI I ' ov 0g min]
H A5V 45y Opynt 1.y H ov Oy sty 1K
L Serint tnpun a5V gv QA 1 1ap daa R . Asv Oy 0t tafl
A Seein! Input ov A5V Oy ot t,.py
] P ! "
i i
| g T b wees S
) i :
Nl A - __N e o = NN 3
) Taet A f they Jd
ouTrurt Ve ; " '  ; v
nyf - 400 1 : 1 1§ i -
EROM CLOCK PL T ey 7 1Ay Tswv . Lrsv 1\
cuiryt e '\
Onorn P HE-S- MR _.: W ;._ —} — L e
TSy {es Note CI "i shoa) ot .__.1.", . »
OATA ) 1 1
Cy =150 Terit 1 LR RCR I SRR 1av- 1 Frev b
iSex Nate 1) 0 TEse ! f — L -
= i TAnLEY t | i I"‘
LOAD FOR OUTPUT UNDER TEST ey _,,' _ ' 1
s g0 s . ANKAW o tcux ol !.
, | cen ol -
autryr g LR 18y ""I-,
i
o
VOLTAGE WAVEFORMS . r‘
. ‘l
1

pulta hay the {olipadng tharacterstgy LT PY eI

(03100 gy Aty the glnet PN

The cloc
charnctnrifiics Twteleart * 20 b nnel 1y g = 0 e

HOTES: A

Vitva.

£ 20w ans PR = 1 M The clear pulse has IT

8. C Inclurths nrobe and |ip rapacitance,

C. AN dlodrg are 1N30GA . -
O A ctear pullym (v sontied preor 10 wach tesy L
€ Pranagntlen delay thmes ttpy gy and 1ppo ) are svrasurest a1 1,0y Praper ntnng of data i veritiae st Tnag with a fundl

F oty = hit t1ne betarn clnck ing transtiin 4

thay * B tme aftar ang clochimg trarrme _

taeg = DI thme aftae right cineking transitarrey

,' FiIGURE 1 A

!
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TYPES SN54390, SN5415380, SN54333, SN54LS383,
SN74390, SN7415380, SN74393, SN74LS3393
DUAL 4-BIT DECADE AND BINARY COUNTERS

BULLETIN NO. OL-§ 7612000, OCTOBER 1926

SN54390, SNS4L8300 ... J OR WPACKAGE

, Dus! Versi?ns of the Poputar '90A, "L.S90 GN74390, SN74LS390 . .. J OR N PACKAGE
and "934A, 'L593 {TOP VIEW)
, ‘390, 'LS390. . .Individual Clocks for A and B - ouTPUTS
FliP-Flops Provide Dual +2 and +5 Counters vee 24 ClEAm 20,4 20 ‘208  20c  20p
, 393, 'LS393. . Dual 4-Bit Binary Counter ~ Ll S ‘l’ ‘Z ‘]' ‘I" ’]'
with Individual Clocks e e %
‘s All Have Direct Clear for Each g
4-8it Counter ¥
. Dual 4-Bit Versions Can Significantly Improve ——1
System Densities by Reducing Counter Package %
0,
Count by 50% SN 8 o o ap
¢ Typical Maximum Count Frequency . .. 35 MHz r T | { | J|
NatisEaabaDnkiali
. Buffered Outputs Reduce Possibility of Coliector B R o a8 _JEc 100/ ono
Commutation oUTPUTS
positive logic: High Input to clesr resets al! four
autputs low
description
3 SNB4393, SN54LS393 ... J OR W PACKAGE
Esch of these monolithic circuits contains eight SN74393, SN54L§393 ... J OR N PACKAGE
master-slave flip-flops and additional gating to imple- (TOP VIEW)
ment two individual four-bit counters in a single OUTPUTS
package. The '390 and ‘LS390 incorporate dual : N \
divide-by-two and divide-by-five counters, which can Vec 24 CLEam f20a 208 20c 20D
be used to implement cycle lengths kqual to any 14 13 12 )] 10 9 8
whole and/or cumulative multipies of 2 and/or 5 up Q‘ 0‘ oE QT
to divide-by-100. When connected as a bi-quinary CLEAAR . < 4
counter, the separate divide-by-two circuit can be :
used to provide symmetry {a square wave) at the final
output stage, The ‘393 and ‘L5393 each comprise
two independent four-bit binary counters each having l
a clear and a clock input. N-bit binary counters can &
be implemented with each package providing the CLEAR A
capability of divide-by-256. The ‘390, ‘LS390, 393, [_— QA Op Qc Op
and ’'L.S393 have parallel outputs from each counter T - L . L
stage so that any submultiple of the input count ! 2 3 4 5 6 1
frequency is available for system-timing signals. 1) o Lo \10 o v'°C 90, GND
Series 54 and Series B4LS circuits are characterized OUTPUTS
for operation over the full military temperature range pasitive fogic: High input to clesr resets all fo
T Fig ar sa
of —=55°C to 125°C; Series 74 and Series 74LS out v
X i - K X ° puts low
circuits are characterized for operation from 0°C .
to 70°C.
TEXAS INSTRUMENTS 7-489

INCORDPORAYFD
POST OFFICE ROX 8012 + DALLAS TENAR 73272
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TYPES SN54380, SN541LS390, SN54393, SN5415393,
SN74380, SN741S390, SN74383, SN741S393 1
DUAL 4-BIT DECADE AND BINARY COUNTERS

FUNCTION TABLES ‘.‘
‘390, L5390 *390, ‘L5390 . 7
B8CD COUNT SEQUENCE B8I.QUINARY {6.2) ‘393, ‘Lsagg ¥
{EACH COUNTER} {EACH COUNTER) COUNT SEQuENc, 3
{See Note A) {Ses Note B) (EACH CQUNTER;
count |2YTMT count |——2YTPUT » | count OUTPGT
Op Oc O Oa Oa 9p 8¢ 0p Lm
[ [ o L L C C oI = ‘ia N
1 L L L H 1 L L H 1 Loy L
2 L L H L 2 L L H L 2 {1 o g H
3 t L H H 3 L L H H 3L Ly L
4 L K L L 4 L H L .t a Lon o, H
5 L H L H 5 H L L t CO I, :
6 L H K L 6 H L L H 6 L W ou .
7 L H H H 7 H L H L 7 T
8 H L L L 8 H L H H 8 oL, L
9 H L L H ] H H L L 9 HoL oy o,
NOTES: A. Output Qp Is connected to input B for BCD count, 10 H Ly L
8. Ouput Op ks connected 10 Input A for bl-aulnsry 1t H L " "
C. oo e level, L= 16w leval, 12 |H oo
13 H H H
14 H H y L
15 H HM

functional block diagrams

aalBn ourrur
LY el Qa
11, 15) T
INPUT &
Py PUALR LIV
CLEAR INPUT A *@n' 13 b v %
N
or L5 ourpur A%ﬂ!—i
14, 123 . Om
NPUT 8 D_c,,,
Op ag 14,30 outhur
SLEAR b v %
CLEAR
| >
18,
10! ourrur
oe 2L
< oc ac 15.9)_oureur
Y Qc
- ‘> T
8¢ HA
SLesn CLEAR
o,
op |48l ouTPuT -
%o op |65} outeur
T _ b o
r Gp 4 .
@, 5‘-{[5“ CLEAR
CLEAR “’D CLEAR (7 mD v
INPUT INPUT
‘390, ‘L5390 *393,°'L5393
7-490 TEXAS INSTRUMENTS
INCORPORATED ,

POIY OFFICE BOX 8012 « DALLAS, TEXAN 79222
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TYPES SN54380, SN54LS390, SN54393, SN5418393,
SN74390, SN7415390, SN74393, SN74L5393
DUAL 4-BIT DECADE AND BINARY COUNTERS

ad

!

I
schematics of inputs and outputs

‘

‘390,393 .

Vee

INPUT

INPUT
A {390}
8 (390!
A {393)

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS

Aoy clear |

h Vee
100 1! NOM

= .
L ouUTPUT

‘L $390, 'LS393

EQUIVALENT OF EACH
A AND B INPUT

EQUIVALENT OF EACH
CLEAR INPUT

+ TYPICAL OF ALL O\

TPUTS

Vee -- o I l«——- ] Vee
1o VA NOM NOM
INPUT - INPU ——f4 —-- s
b ) 4 .
¥
uTPuT

m
INPUT Mgy NOM
A (°'LS390). ., . 43kn
8 'L5390) N R AT
A {"LS303) .43 k02

TEXAS INSTRUMENTS
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TYPES SN54LS390, SN5415393, SN7415330, SN7415393
DUAL 4-BIT DECADE AND BINARY COUNTERS

AEVISED DECEMBER 1980 !

|

sbsolute maximum ratings over operating free air temperature range (unless otherwise noted)

Supply voltags, Vg [fses Note 1) R .. . R R A
Clear Input voltagn L. . . . . . RN RPN [N A A
Any Aor B clock Input voltage . . . . . . R . R . e .. .. .. .. BBV
Operating frag-air tomperature range: SN541.5190, SN54L5393 e e e e . =85ClO128°C
! SN741.5300, SN74LS303 Co .. ... 0°Ctw70°C
Storage temporature Jangc e . e . . .. ... . .-65"C1o150°C
NOTE 1° Volings valuss ara'w|th remiect 10 netwne b groung termdnat
recommended operating conditions
] T T — SNG4LSI90 SN74LS390
2 SN5415393 SN741.8393 uNIT
\ MIN 'NOM MAX | MIN NOM MAX
Supply voltage, Vog I \ “TWs T 5 55 |ar5 s  nas| v
High-feve! gutput curgnt, gy 1, NIT17/77 .7 -100 400 | pA
Lowlcvel output current, g NN (/Y 7,7 e A 8| mA
A vept 0 75 0 25 ,
Count fraquancy, feguht K= & -——. 3 125 P "2.5 MH;
Ainput hegh o tow | 20 20
Pulse width, 1, 40 40 ns
Eirac hagh ] 20
Clear Inactive-state setup tima, tg,, 251 251 ns
Operating (ren-rir tomplrature, Ta Y 125 (¢} 70| °C
1 The arrow Indicates that the ptilng sdge of The clar funtts s nand foe referce '
electrical characteristics|over reconumended operating free-air temperatura range (unless otherwisa noted) [
PARAMETER . TEST CONDITIONS! WAWL L SHES UNIT
y ) o W __[MIN_TYPL MAXIMIN TYP! MAX
Viy ' High-devel input voltage ? 2 v
Vi, Lowdevel Input voltage| T e 1 07 08| Vv
Vi Input clamp voltege V(‘_-E.' s, 1y 1A 15 ~-15} Vv
EYXTLY] Vi W
Vos Hiah leve! outpit voltnge TV A P . N Fs v
e TR e ot Lo A Al
Vor Lowiavet output voitade

vig oBv APYETITY N

[Ciear
Inpui cursant nt
i o ' Vg MAY
Mmaximum input voltage 7 -— g
Clenr
3TH High.evel input cutrent [tnput A jVeer BaX AU IR Y
fnput i1
Clepar
I Lowdevel input cureent finpit A Ve RIAX Vy hAav
Hinput Q1
- s N
ips  Shortcircult gutpul cuf|n-n| vee !.u‘\}
. Ve Max
' Supoly currant v e s
cc  Sveely Sre Notw 7 PR
: ) i
tEor conditions thown a1t MIN de MAX (e the annenpriata s atpe geacfie fipdae cncnsvnandad otacating conditions k
ki

- e~ (33

LA iypivei veluss sre st Vg = SV, T

1The Qp outbuts of the "LSIOP are tested at IgL MAX etus Tie lnutwgdos ton dyg for e ek [ enput This primite driving the clock B
tnput white matntaining full fan ot capnlltity, ‘

BNt rmors than ona outnut shoirld T sharTed a1 & tite arsd dheratann 08 he thoart Clo e shoht 0ot reo sact ona sacond,

NOTE 2° 1gc s measured with atf 0utnuts opan, Lot claar snrauts grounssen tattaming /omantary eonnection 16 4,5 V, and alt othar Inpute

grounded. i

TeEXAS INSTRUMENTS
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TYPESSN54LS390.SN54L8393.SN74L339d,SN74LS393
DUAL 4-BIT DECADE AND BINAR

[

Y COUNTERS

REMISED DECEMBER 19680

switching characteristics, Vcc =5V, TaA=25'C

FROM 10 ‘LS390 LS
PARAMETER Y TEST CONDITIONS LS 393 UNIT
(INPUT) (QUTPUT) MIN TYP MAX MIN TYP MAX
. A Qap . 25 35 25 35 MH:
Lo 8 Qg 126 20
1 12 2 12 0
PLH A On o 2 ns
PHL 13 20 ; 13 20
_ ——d s
LN A Qg ot'Lsn | ¢ 150f a7 GO 40 60
- e & oo 4 - —e s
IPHL Qp ol "LSINT | AL 24 a9 GO ! 40 ) '
t T e Mot 4 and 1 oapore 2 N
PLI 4 Oy " il } ns
P |
. _I‘_‘E____~_ 4] Q¢ ns
UL _ L.
t
PLH s 0y ng
PHL | of L ]
PHL Cluas Any 87 39 24 39 ns
\ PSRN maxmum count traquency
tpLH - propuagation delay tine Tow 10 tugh tev sl oulirat
"tppaL PTOPAgALION dalay tma il 10 lov levul Gutpl
NOTE 4  Load clecutt is shovn on page 3 11,
PARAMETER MEASURTMENT INFORMATION
!
i

1
! I
| [ | gt P
! | i | - — — =13V
a
eyy : | tav 1y e 13V
i I 1 -
! k———q Wi Measre l<.] A O | ”
wul i, || "ty | i
QUTFUT Ua A0, ——}—-V(m
wHD 1 |
15390 | | !

‘18390

"RIGY | 1 !
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