HD74LS90 eoeca counters

The HD74LS90 contains four master-slave flip-flops and addi- S@BLOCK DIAGRAM
tional gating to provide a divide-by-two counter and three-

stage binary counter for divide-by-five. This device has a gated 3 or————
zero reset and also has gated set-to-nine inputs for use in BCD 7 ]
nine’s complement applications. To use this maximum count Input & O cK
length of this counter the B input is connected to the Q4 out- K -
put. The input count pulses are applied to input A and the L____
outputs are descrived in the appropriate function table. A ) Q ow
symmetrical divide-by-ten count can be obtained from HD- Input B O cK
741590 counter by connecting the Qp output-to the A input X
and applying the input count to the B input which gives a ( j
divide-by-ten square wave at output Q.. ]
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Item Symbol Ratings Unit
(Top View) Supply voltage Vee 7.0 \'
R
Inputs 7.0 v
Input voltage Vin
A B 5.5
Inputs .
Operating temperature range | Topr —20~+75
Storage temperature range Toe —65~+150 C
HEFUNCTION TABLE
Reset/Count Function Table BCD Count Sequence{(Notes1) Bi-Quinary Count Sequence{Notes2)
Reset Inputs Qutputs QOutputs Qutputs
Count Count
Roy | Roz» | Ren | Rey | Qo Qc Qs Qa Qv | Qc | Qs | Qa Qa | Qv | Qc | QB
H H L X L L L L 0 L L L L 0 L L L L
H H X L L L L L 1 L L L H 1 L L L H
X X H H H L L H 2 L L H L 2 L L H L
X L X L Count 3 L L H H 3 L L H H
L X L X Count 4 L H L L 4 L H L L
L X X L Count 5 L H L H 5 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 L L

Notes)1. Output Q4 is connected to input B for BCD count.
2. OQutput Qp is connected to input A for Bi-quinary count.
3. H;high level, L; low level, X; irrelevant.
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HD74LS90

EBRECOMMENDED OPERATING CONDITIONS HTIMING DEFINITION

Item Symbol | min | typ | max | Unit T"
- v
0 - 32
Count A fnput Jeomnt = MHz
frequency | B input ° - RiReRs! 13V 1,3v\
A input 15 - - ov
Pulse B input | 4. 30 - — ns
width Reset 1s B - v
inputs AorB
Setup time teu 25 - — ns Input
ov

HMELECTRICAL CHARACTERISTICS (Ta=-20~+75C)

Item Symbol Test Conditions min typ* max Unit
I ! Vi 2.0 - - v
nput voltage Vi — — 08 v
Vou Vee=4.75V, Vin=2V, Vi =0.8V, lon= —400uA 2.7 - - v
Ior=4mA"* = - 0.4
Output voltage Vou Vec=4.75V, Via=2V, V;L=0.8V oLTAm A
lo.=8mA"*"* - - 0.5
Any Reset - - —0.4
A input Iie Vec=5.25V, Vi=0.4V — - —2.4| mA
B input - - —-3.2
Any Reset - - 20
Input - _ _
current A input Iin Vee=5.25V, V;=2.7V - - 40 HA
B input - - 80
Any Reset Vi=7V - - 0.1
i =5.25V - - . A
A input It Vee=5.25 Vi=5.5V 0.2 m
B input - - 0.4
Short-circuit output current Ios Vec=5.25V —20 - —100 | mA
Supply current % * % Icc Vee=5.25V - 9 15| mA
Input clamp voltage Vik Vec=4.75V, Iin=—18mA - - -1.5 \
*Vee=5V,Ta =25°C *** [cc is measured with all outputs open, both R, inputs grounded
** Q, output is tested at specified Iy plus the limit value of Iyy, 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.
BSWITCHING CHARACTERISTICS (Vcc=5V, Ta=25C)
Item Symbol Inputs Outputs Test Conditions min typ max Unit
A —
Maximum count frequency Jmax B g: ?z 4_2 — MH:
tPLH - 10 16
1PHL A N - 12 | 18 "
tPLH - 32 48
B
tPHL W - 34 50 s
[ - 16
PLH B Qe 10 ns
tPHL - 14 21
, . CL=15pF,
Propagation delay time teLH - 21 32
B Qc RL=2kQ ns
tPHL. - 23 35
PLY - 21 32
B
e @ - 3| % "
tPHL Set-to-0 | Qa~Qp = 26 40 ns
tPLH Qa, Qo = 20 30
T e T — [ 2% | & "
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HD74LS90

EBTESTING METHOD
1) Test Circuit

Qa

P.G.

Zout =502

See Testing Table
0
s

L

»

Notes) 1. Input pulse; t77y<15ns.

S Same us Load Ciecuit 1.
Qc

5]  Seme ss Load Cirenit 1.

Same as Load Circuit 1.

t7H1<6ns,

PRR=1MHz, duty cycle=50%
2. Cy includes probe and jig capacitance.
3. All diodes are 152074 @

Waveform-1 fee. tein, teur(Clock—Q)

fren

aT—?klrnL
| o
13V
Clock 10% 10%
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mu (Measure at
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115
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Notes) 1. Input pulse; t77 S 1508, tTHLSSns, PRR= 1MHz,

duty cycle=50% and: for fma
2. tpis reference bit time when
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x, ITLH= THLS2-505.
all outputs are low.

2) Testing Table

| From input Inputs Outputs
tem
€ to output A | B |Ro{Ro | Qa|Qu}QciQu
/ A—Q IN {to Qo|GND|GND| Out | Out | Out | Out
** | B-Q [4.5V] IN |GND|GND| — | Out | Out | Out
A—Qa | IN ito Qs|GND|GND| Out | — - -
A—Qn | IN |to Qa{GNDIGND| — - — | Out
B—Qx [4.5V| IN |GND|GND| — [Out| — -
' .
" |"'B5Qc|4.5v| IN |GND|GND] - Out | —
tPHL
"t B=aqu|4.5v] IN |GapjGND| — [ = | = | out
R$>Q | IN* |[to Qs| IN |GND| Out | Out | Out | Out
R$3%Q | IN* {to Q1GND} IN | Out | Out | Out | Out
*; For initialized
**. Measured with each input and unused inputs at 4.5V.
Waveform-2 ‘euilRo—Q)
trin ‘—lfll
] v
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Waveform-3  tre. tenc(R—Q)
trLn fem—trHL
l v
| foo% 0%
Rs ! 13V 13V
10% 10% ov
[t & 15ns
IPHL
‘ Vox
QeQc 1.3V
Vor
tPiLx
Vo
|
Qo 13V
Vor
Notes) 1. t7Lgg15ns, 1Ty <508,
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HITACHI/ LOGIC/ARRAYS/MEM

M 4495203 0014913 C

PACKAGING INFORMATIONS 7-90-20

Factory orders for circuits described in this databook should
include a three-part type number as explained in the follow-
ing example.

BPlastic DIP

HD 74LS00 P

L— Package ; Plastic DIP ; letters P

Cerdip ; non-letters
Circuit description
Prefix : HD : Hitachi Digital IC
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HITACHI/ LOGIC/ARRAYS/MEM 29€ D BM 4u9e203 0014914 2 ™

PACKAGING INFORMATIONS

T-90-20

RCerdip
@14 Pin @16 Pin
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14] il §
24 pIE &
3] (12 <
44 Bn " g ]
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74 [ 8
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0.20~0.38 0'~15" 0'~15 0.20~0.38
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