HD74LS90 eoe coen

The HD74LS90 contains four master-slave flip-flops and addi-
tional gating to provide a divide-by-two counter and three-
stage binary counter for divide-by-five. This device has a gated
zero reset and also has gated set-to-nine inputs for use in BCD
nine's complement applications. To use this maximum count
length of this counter the B input is connected to the O, out-
put. The irput count puises are applisd to input A and the
outputs are descrived in the appropriste function table. A
symmstrical divide-by-ten count can be obtained from HD-
741590 counter by connecting the Qg output to the A input
and applying the input count to the B input which gives a
divide-by-ten square wave at output O .
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BABSOLUTE MAXIMUM RATINGS
Item Symbol Ratimgs Unit
Supply voltage Vee 7.0 A%
R i
Inputs 1.0 i v
Input voltage Vi +
A B 55 | v
Inputs : |
Operating temperature range | Ty ~20~+75 E T
Storage temperature range Toia ~65~+150 | T

Reset, Count Function Table B8CD Count Sequence{Notes1) Bi-Quinary Count Sequence{Notes2)

Reset Inputs Outputs Outputs i Qutputs
T Count Count ¢ v
Rei - Repj Run | Rea| Qv | Qe | Qo | Qa Qv | Qc | Qs | Qa Q4 Qu Q| Qs
H v L[ x| LicoLr Lt o (LlLfLlL 0 [ LiL,L|L
H H x| L | L L L L 1 L|L|[L[H 1 L L L|H
x . x H | K| L]L]|H 2 LjL]HlL 2 i L:L H|L
x L x| L Count 3 lLfL|ulH 3 L L H!|H
L x | L | x Count « [LiHfL]lL ¢ L H L L
L x | % L Count 5 L{H[L H § | H L 'L, L
x L ¢ L x Count 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 8 H!L H|H
9 |H|[L|[L|H 9 |H[{H LIL
Notes)1. Output Q4 is connected to input B for BCD count.
2. Qutput Qp is connected to input A for Bi-quinary count.
3. H;high level, L; low level, X; irrelevant.
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HD74LS90

@RECOMMENDED OPERATING CONDITIONS [{TIMING DEFINITION

ltem Symbol | min | typ | max | Un't
i o | - | 32

Count A !mg ferna i -
frequency | B input o | - 16 -

A input , 15 - — 7 (Ro. Re)
Pulse B input | PYS — - .
width Reset

i 15 - -

.“pu‘. U
Setup time b 25 - - e ;i;; ‘a

MELECTRICAL CHARACTERISTICS (Ta=—20—~ +75C)

Item Symbol Test Cenditions min typ® max Unit
Iaout volt v | - 20| - - v
hpu ree ViL - - 0.8 v
Vou Vee=4.75V, Vin=2V, Vi.=0.8V, Jos = —400uA 2.7 - - v
Qutput voltage Jor=4mA** - - 0.4
Vi Vee =4.75V, =2V, Vin=0. v
oL cc=4.75 __,‘V:j‘ ,_z__w_" 0.8V oL BmA~ - - 05
Any Reset - - —0.4
A input I Vee=5.28V, Vi=0.4V - - —~2.4| mA
B input - - -3.2
Any Reset - - 20
Input - .
current A input In Vee=5.25V, Vi=2.7V - - 0 uA
B input - = 80
Any Reset Vi=7V - - 0.1
A fnput I Vee=5.25V Vi=5.5V - - 0.2 mA
B input - - 0.4
Short-circuit output current los Vee=5.25V - 20 - - 100 mA
Supply current & # % Icc Vee=5.25V - 9 15 mA
Input clamp voltage Vix Vee=4.75V, Iix=—18mA - -~ ~1.5 v
* ¥ooSV, Ta=25°C *** Icc is measured with all outputs open, both R, inputs grounded
** Q4 output is tested at specified /oy plus the limit value of J;; for following momentary connection to 4.5V, and all other inputs
the B input. This permits driving the B input while maintaining grounded.
full fan out capability. -
WSWITCHING CHARACTERISTICS ( Vec=5V, Te=25C)
Item Symbol Inputs Outputs Test Conditions min typ max Unit
A Qs 2 42 -
Maxi t {r s
count {req y J B Q 1% — - MH:
tPLN - 10 16
A
tou Q‘ - |1z | 1 | ™
tPLn - 2 48
B
teuL @ | - M 50 "
el e e
Propagation delay ti xm CL=15F. — | a [
opagation delay time LN B Qc RL=2t0 o s
Pt -~ 23 35
ey ‘ - 21 32
B
truL @ — 25 | "
tent Set-te-0 ! Qa—~Qo - 26 0 ns
trLn Qs Qo - 20 30
-to-9
teaL Set-to Qs, Q¢ - 26 4@ e
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HD74LS90

BTESTING METHOD

1} Test Circuit
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Notes)1. laput pulse; rr 1S, 114 <6ns,
PRR=1MHz, duty cycle=50%
2. €y includes probe and jig capacitance.
3. All diodesare 152074 @.
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Notet) 1. input pub;l%lins, tryLS5ns, PRR=1MH2,
duty cycles50% and: for freex, ITLH*tTHLS1SNs
2. 1, s reference bit time when all cutputs are .
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Notes)1. t1rys1Sne, fryyr <Sns.

2) Testing Table
1 From inpat Inputs Cutputs
em
to output A B JRo[Re | Qa | Qs | Qc| Qv
/ A—Q | IN |to Q\|GND|GND| Out | Out | Out | Out
- B—Q [4.5V] IN |[GND|GND| — ! Out| Out | Out
A—Qa| IN [to QA|GND|GND{ Qut { - - -
A—Qu| IN |to Qi{GND|GND| - - - | Out
. B—Qx |4.5V] IN |GNDI{GND| ~ | Out| - -
"
‘“' B—Qc [4.5V] IN |GND|GNB| ~ | ~ |Out| -
¥
" [B=Qu|4.5v| IN [GNDlGND| — | = | - | Owt
R#2-Q | IN* |to Qx| IN |GND| Out | Out | Out | Out
R82+Q | IN* Jto Q1/GND] IN | Out | Out | Out | Out
*; For initialized
*¢. Measured with each input and unused inputs at 4.5V,
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