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Quality Overview
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TYPES SN5490A, SN5492A, SN5493A, SN54L90, SN54L93, SN54L.590, SN54LS92,
SN54LS93, SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

MARCH 1974 — REVISED DECEMBER 1983

‘90A, 'L90, 'LS90 .. . DECADE COUNTERS
'92A,°'LS92 ... DIVIDE-BY-TWELVE
COUNTERS
'93A, 'L93, 'LS93 ... 4-BIT BINARY
COUNTERS
TYPICAL
TYPES
POWER DISSIPATION
'90A 145 mW
'Lgo 20 mw
'LS90 45 mw
‘924, '93A 130 mW
'LS92, 'LS93 45 mw
'L93 16 mw

description

Each of these monolithic counters contains four master-
slave 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
'S0A, 'L90, and 'LS90, divide-by-six for the '92A and
‘LS92, and divide-by-eight for the "93A, ‘L93, and
‘LS93.

All of these counters have a gated zero reset and the
‘90A, ‘'L90, and 'LS90 also have gated set-to-nine in-
puts for use in BCD nine’s complement applications.

To use their maximum count length {decade, divide-by-
twelve, or four-bit binary) of these counters, the CKB in-
put is connected to the Qa output. The input count
pulses are applied to CKA input and the outputs are as
described in the appropriate function table. A sym-
metrical divide-by-ten count can be obtained from the
‘80A, 'L90, or 'LS90 counters by connecting the Qp
output to the CKA input and applying the input count to
the CKB input which gives a divide-by-ten square wave
at output QA.

SN5490A, SN54LS90 . .. JOR W PACKAGE
SN54L90 ... JPACKAGE
SN7490A ... JORN PACKAGE
SN74LS90 ... D, JORN PACKAGE

(TOP VIEW)

cke O Ui cka
Ro(1) 2 1300 NC
ro@ s 120 qp

NC s 1 ap
vee s 10[] GND
Ra(11 s o] Qg
R9(2) (7 8] Q¢

SN5492A, SN54LS92 . .. J OR W PACKAGE
SN7492A ... J ORNPACKAGE
SN74LS92 ... D, JORNPACKAGE

(TOP VIEW]
cks O U cka
NC 2 13[] NC
Nc O3 1200 ap
NC (4 1] Qp
vee Os 10[J GND
ro(ifde  sfQc
RO{2) {7 s8[]Qp
SN5493A, SN54LS93 . . . J OR W PACKAGE 3
SN7493A ... JORN PACKAGE
SN74LS93 ... D, JORN PACKAGE
(TOP VIEW) 75}
L
cke [+ W[l cka T
RO(1) (]2 13[1 NC —
ro@ O 12paa >
NC (4 1] Qp )
vee s 10[J GND
NC(s oflQm I'_"
NC - 8[] Q¢ -

SN54193 ... JPACKAGE

{TOP VIEW}
rotty v Ul cka
RrRo2) 02 130 aa
Nc (3 2Pop
vee O 11[J GND |
Nc s 1opQc
NC Os o[l QB
NC [O7 8[] CKB

NC - Ne intesnal connection

For new chip carrier design, use
‘LS290. ‘LS292, and 'LS293.
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TYPES SN5490A, '92A, ’93A, SN54L90, ’L93, SN54LS90, "L S92, °LS93,
SN7490A, ’92A, ‘93A, SN74LS90, ’LS92, °'LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

S30IA3A 111 s

'90A, 'L90, 'LS90
B8CD COUNT SEQUENCE

{See Note A)
OoUuUTPUT
COUNT
Gp Oc Q Qa
) L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H t H
6 L H H L
7 L H H H
8 H L L t
{_9 H L L H
'92A, "LS92
COUNT SEQUENCE
{See Note C)
OUTPUT
COUNT
Qp Oc Qg Qp
0 L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 H L L L
7 H L L H
8 H L H L
9 H L H H
10 H oW LU
11 H H L H

'92A,°LS92, '93A, 'L93, 'LS93
RESET/COUNY FUNCTION TABLE

RESET INPUTS OUTPUT
Ro(1)  Roi2) |9p Qc Qg Qa
H H L L L L
t X COUNT
X L COUNT

NOTES: A.

Output Qp is connected to input CKB for BCD count.

count.

. Output Q4 is connected to input CK8.

. Output Op is cannected to input CKA for bi-quinary

. H = high level, L = low level, X = irrejevant

'S0A, 'L90, "L.S90
B1-QUINARY (5-2)

(See Note B)
COUNT OUTPUT

Qp Qp Q¢ Qg
[} L L L L
1 L L L H
2 L L H L
3 L L H H
4 L H L L
5 H L L t
6 H L L H
7 H L H L
8 H L H H
9 H H L L

'90A, 'L90, ‘'LS90

RESET/COUNT FUNCTION TABLE

RESET INPUTS

OuTPUT

Ro(1) Roi2) Ra(1) Rg(2)

QOp Q¢ Qg Qa

H H L X L L L L
H H X Lt Lo
X X H H H L L H
X Lt X L COUNT
L X L X COUNT
L X X L COUNT
X L L X COUNT
‘93A, 'L93, 'LS93
COUNT SEQUENCE
{See Note C)
OUTPUT
COUNT
Qp Oc G Qp
o L L Lt v
1 L L L H
b2 T R T R
3 L L H H
4 L H L L
5 | L H L H
6 L H H L
7 L H H H
8 H L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
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TYPES SN5490A, '92A, "93A, SN54L90, ’L93, SN541.S90, °LS92, °LS93
SN7490A, '92A, "93A, SN74LS90, 'LS92, °LS83
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic diagrams

'90A, ‘L90, 'LS90 ‘92A, 'LS92 '93A,'L93, 'LS93
('93A1('L93}
12)
J QF——aQa
cka B4 cK o U2 131 o
« cKa 81114
(11]
+ Q) og
cxe oK : P RIS
9 cxp U8 oK
K
8]
N ac 811101
CK K} ac
K cK
K
[ olanil o
cK
Romb , K
Rog) 212
The J and K inputs shown without connection are for reference only and are functionally at a high level. 3
Pin numbers shown in { } are for the ‘LS93 and “93A and pin numbers shown in | | are for the 54L93.
schematics of inputs and outputs n
3]
‘90A, '92A, '93A ;
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS w
Vee -- (@]
R - vee
eq 100 2 NOM —d
INPUT —- __ -
OuUTPUT
INPUT Rog NOM
CKA 2.5 k&2
CKB ('90A, ‘92A)  1.25 k{2
CKB ('93A) 2.5 kit
All resets 6 ki
TeExas lvu
3-359

INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54190, °L93, SN54L590, 'LS92, "LS93

SN74LS90, ’L892 'L 593

DECADE, DIVIDE- BY-TWELVE, AND BINARY COUNTERS

schematics of inputs and outputs (continued)

‘L90, 'L93

EQUIVALENT OF EACH INPUT
EXCEPT A AND B OF 'L93

Vee -
Reg
INPUT --
INPUT Req NOM
CKA ("'L90) 13.3 kil
CKB {'L90) 6.67 k&)
All resets 40 k§2

EQUIVALENT OF AANDB
INPUTS OF 'L93

Vee

15 k§2
NOM
INPUT

TYPICAL OF ALL OUTPUTS

500 £ NOM
ouUTPUT

'LS90, 'LS92, 'L.S93

EQUIVALENT OF EACH RESET INPUT

Vee—— 94—~
3 $20kINOM
= INPUT {¢ ——
- DR’
o 'y
2 - y
3 ”
m
w

EQUIVALENT OF A AND B INPUTS

vVee 1
S

R R3

A 4

lNPUT—v—7 --

o
4
NOMINAL VALUES
INPUT R1 R2 R3
CKA 10kl 10k 10kQ
CKB {‘LS90, 'LS92) 6.7kl 6.7kl 5kQ
CKB ('LS93} 15k 15k 10kQ

TYPICAL OF ALL OUTPUTS

- Vee

120 QNOM(
P

—]¥- OUTPUT
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TYPES SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

Supply voltage, V¢ (see Note 1)

nput voltage

Interemitter voltage (see Note 2)
Operating free-air temperature range: SN5490A SN5492A SN5493A
SN7490A, SN7492A, SN7493A

Storage temperature range

NOTES:

1. Voltage values, except interemitier voltage, are with respect 10 network ground terminal.

7V
55V
55V

_55°C t0 125°C
0°C to 70°C
—65°C to 150°C

2. This is the voltage between two emitters of a mulitiple emitter transistor. For these circuits, this rating applies between the two Rp
inputs, and for the "90A circuit, 1t also applies between the two Rg inputs.

recommended operating conditions

SNB4A90A, SN5492A | SN7490A, SN7492A
SN5493A SN7493A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vi 4.5 5 55 | 4.75 5 5.25 A\
High-level output current, Igy —800 —800 | uA
Low-level output current, Iy 16 186 | mA
A input Q0 32 0 32
Count frequency, f {see Figure 1) MHz
Y. feount ’ B input 0 6] o 16
A input 15 15
Pulse width, 1, B input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, tgy 25 25 ns
Operating free-air temperature, T 55 125 [} 70 | °¢C
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted) 3
PARAMETER " TEST CONDITIONS? 204 924 234 UNIT
MIN TYPT MAX | MIN TYPi MAX | MIN TYPi MAX 7
ViH High-level input voltage 2 2 2 \4 wi
Vi Low-evel input voltage Q.8 0.8 0.8 A" o
ViK Input clamp voltage Ve = MIN, 3= —-12mA -1.5 —-1.5 -1.5 v s
Voc=MIN, Vig=2V, T
VoH High-level output voltage 24 34 24 34 24 34 v
Vi =08V, Igy - —800 uA o)
Vee - MIN, V 2v,
Vop Low-level output voltage cc i « 0.2 0.4 0.2 0.4 Q.2 0.4 \% —
Vi =08V, IgL = 16mA -
tnput tat
N nput current a Vee - MAX, V 4 T 11 ma '.—
maximum input voltage
Any reset 40 40 40
High-level L
HH ) CKA Voo MAX, V=24V 80 80 80 | mA
nput current KB 720 120 80
Any reset -1.6 —1.6 -16
Low-tevel
i CKA | Vce MAX, V) 3.2 -3.2 -3.2| mA
N T —48 —48 32
: Short-circuit v MAX -20 ~57 | 20 -57 | 20 ~57 mA
OS5 sutput current® ce” T8 “57 | 18 57 —18 -57
Ice  Supply current Ve = MAX, SeeNote 3 29 42 26 39 26 39 | mA
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typicai valuesareat Voo "5V, Ta - 25 C
\Not more than one cutput should be shorted at a time
“QA outputs are tested at I = 16 MA plus the limit vaiue for I for the CKB input. This permits driving the CKB input while maintaining
fuil fan -out capability.
NOTE 3: ig¢ is measured with ail outputs open, both Ry inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded
TeExas .d 3-361
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TYPES SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

switching characteristics, Vecc =5V, Ta = 25°C

| FROM TO ‘90A ‘92A ‘93A
PARAMETER TEST CONDITIONS UNIT
{INPUT) (OUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
CKA Q 32 42 32 42 32 42
fmax A MHz
CcKB Qg 16 16 16
1 1 1 10 1
tPLH CKA G 0 16 Q0 6 & s
PHL 12 18 12 18 12 18
32 48 3 48 46 70
PLH CKA g 2 ns
tPHL 34 50 34 50 46 70
1 Cp -1 F, 1 1 1 10 16
PLH CKB Qg L 5p 0 16 0 i ns
PHL R =4009, 14 21 14 N 14
1 See F 1 21 32 10 16 21 32
PLH CKB oc¢ gure ns
tpHL 23 35 14 21 23 35
1 pal 3 21 32 34 5
PLH cKB ap 2 ns
PHL 23 35 23 35 34 51
tpHL Set-to-0 Any 26 40 26 40 26 40 ns
t Q. Q 0 30
PLH Set-10-9 A D : ns
tPHL Qg. Q¢ 26 40
ﬂ’max maximum count frequency

tpLy Propagation delay time, low to-high Jevel output
tpH| © Propagation defay time, high to tow-level output

S30IA3A 111 g
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TYPES SN54L90, SN54L93
DECADE AND BINARY COUNTERS

absolute maximum ratings over operating free-air temperature range {unless otherwise noted)

Supply voltage, VGG (see Note 1)
Input voltage (see Note 2)

Operating free-air temperature range:

Storage temperature range

NOTES: 1.

Voltage values are with respect to network ground terminat

2. Input voltages must be zero or positive with respect to network ground terminal.

recommended operating conditions

8V
55V

—55°C to 125°C
—65°C to 1560°C

SN541L90, SN64L93
UNIT
MIN NOM MAX
Vee Supply voltage 45 5 5.5 \"
feount Count frequency 0 3| MHz
1OH High-fevel output current —0.1 | mA
oL Low-level output current 2} mA
twicount) Width of input count pulse 200 ns
tyw(reset) Width of reset pulse 200 ns
Ta Operating free-air temperature — 55 125 °c
electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
SN54180 SN54193
PARAMETER TEST CONDITIONST UNIT
MIN TYPi MAX | MIN TypPi MAX
Viyq High-level input voltage 2 2 N
VL Low-leve! input voltage 0.7 0.7 \
Vee=MIN, Vip=2V,
VoH High-level output voitage cc tH 24 3.3 2.4 3.3 A\
ViL=07V, IgH=MAX
Vee=MIN, Vig=2V, 3
\ Low-level output voltage X . 0. 03| Vv
oL el outp ag ViL =07V, loL = MAXY 0.15 0.3 15
Any reset input 100 100
input current at
" ) - . CKA Vee = MAX, V=55V 300 200| eA 7]
maximum input voltage Ke 500 200 ul
. . Any reset input 10 10 O
High-level input -—
H CKA Vee =MAX, V=24V 30 20| wA >
current
CKB 60 20 [T}
i Any reset input -0.18 —0.18 Q
Low-level input
L8 CKA Voo = MAX, V=03V —0.54 —0.36 | mA |
current
CKB —1.08 —0.36 [
lps  Short-circuit output current § Ve = MAX -3 —156 -3 —15| mA '-
lcc  Supply current Vee = MAX, SeeNote3 4 7.2 3.2 6.6] mA
TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions,
fai typical values are at Ve =5 V, Tp = 25°C.
SNot more than one output should be shorted at a time.
QOA outputs are tested at Ig | = MAX plus the limit value for iy for the CKB input. This permits driving the CKB input while maintaining full
fan-out capability.
NOTE 3: Igc is measured with all outputs open, both Ry inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.
switching characteristics, Vcgc =5V, Tao=25°C
SN54190 SN54L93
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX | MIN TYP MAX
tmax Maximum count frequency 3 6 3 6 MHz
—_ Propagation (.!elay time, low-to-high-level Qp 230 240 280 450 ns
output from input CKA Cp =50 pF, R =4k,
- Propagation delay time, high-to-low-level Qp See Figure 1 230 340 280 250 ns
output from input CKB
T U
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S30IA3A 111 g

TYPES SN54LS90, SN54LS92, SN54LS93,
SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

Supply voltage, Vcc (see Note 1)
Input voltage: R inputs N
AandBinputs . . . . . . . ..
Operating free-air temperature range: SN54LS’ Circuits
SN74LS’ Circuits
Storage temperature range

NOTE 1: Voltage values are with raespect to network ground terminal.

recommended operating conditions

7V
7V

.. 55V
~56°C to 125°C
0°C to 70°C
—~65°C to 150°C

SNS4LS90 SN74L590
SN54L592 SN74L592
SN54L593 SN74L593 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.5 S 55| 4.75 5 5.25 \"
High-level output current, Ign —400 —400 | uA
Low-level output current, g 4 8 mA
Count frequency, fcouny (see Figure 1) A input 0 32 0 32 MHz
B input 4] 16 0 16
A input 15 15
Pulse width, t, B input 30 30 ns
Reset inputs 30 30
Reset inactive-state setup time, tg, 25 25 ns
Operating free-air temperature, Ta —55 125 o 70 [

electrical characteristics over recommended operating free-air temperature range (uniess otherwise noted)

SN54L590 SN74LSS0
PARAMETER TEST CONDITIONS! SN54L.592 SN74LS92 UNIT
MIN_TYPE mAax | MIN  TYP Max
ViH High-level input voltage 2 2 \
Vi Low-level input voitage 0.7 08 \"
VK Input clamp voltage Vee = MIN, I = -18 mA —-1.5 -1.5 \
Ve = MIN, Vig=2V,
VOH High-level output voltage cC H 25 34 27 34 v
Vi = Vi max, IpoH=—400uA
Vee = MIN, ViH=2V, i =4 mal 0.25 0.4 0.25 0.4
VgL Low-level output voltage cc tH oL v
Vi = Vi max, loi =8 mAY 0.35 0.5
Input current | Any reset Vee = MAX, V=7V 0.1 0.1
Iy at maximum CKA Q02 02| mA
Vee = MAX V=85V
input voltage CKB cc ‘ ! 04 0.4
. Any reset 20 20
High-level
hH CKA Veg = MAX, V=27V 40 40| wA
Input current
CKB 80 80
Any reset —0.4 —0.4
Low-level
L input cu " CKA Ve = MAX, V=04V —2.4 —24| mA
i curren
CKB —-3.2 —3.2
ipg Short-circuit output current§ Vee = MAX —-20 -100 | —20 -100| mA
‘LSS0 9 15 9 15
! Supply current Veg = MAX, See Note 3 T A
cc supply ce ["Csez 315 3 ]
TFor conditions shown as MIN or MA X, use the appropriate value specified under recommended cperating conditions.
¥AIl typical values are at Vee =5V, Ta = 25°C,
§Not maore than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,
ﬁQA outputs are tested at specified |5 plus the limit value of 1} for the CKB input. This permits driving the CK8 input while maintaining
full fan-out capability.
NOTE 3: Icc is measured with all cutputs open, both R inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.
’
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TYPES SN54LS90, SN54LS92, SN54LS93,
SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN54L593 SN74L5893
PARAMETER TEST CONDITIONST uNIT
MIN TYPi MAX | MmN TYPI max
Vi Highlevel input voltage 2 2 vV
Vi Low-level input voltage a7 0.8 v
Vik  Input clamp voltage Vee = MIN, = 18 mA —-15 —~1.5 A\
Ve = MIN, Vig =2V,
VoH High-level output voltage 2.5 3.4 2.7 3.4 v
Vi = Vi max, g = —400 A
Ve - MIN, ViR =2V, IoL =4 mA® 025 04 025 04
Vo Low-level output voltage cc 'H oL T A
VL = Vi max lgL =8 mA 0.35 0.6
Inputeurrent | any aser [vee  MAX, V=7V 0.1 0.1
1 at maximum mA
input voltage | CKA or CKB Vee = MAX, Vi=55V 0.2 0.2
High-feve! Any reset 20 20
™ Voo = MAX, V=27V uA
input current | CKA or CKB 40 80
Any reset -0.4 —0.4
Low-level
L CKA Ve = MAX, V=04V —2.4 —24 | mA
to t
input curren KB B - - 16 1%
lgs  Short-circuit output current? | Ve = MAX —20 —100 |-20 —100 | mA
\cc Supply current Voo T MAX, Sex Note 3 9 15 9 16 | mA

T Eor conditions shown as MIN or MAX, use the appropriate vaiue specified under recommended operating conditions

YAl typical values are at Ve ~ 5 V, Ta - 25 C.

S Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

904 outputs are tested at specified {g | plus the limit value for || for the CKB input. This permits driving the CKB input while maintaining
full tan out capability.

NOTE 3: Icg is measured with alf outputs open, both Rg inputs grounded foltowing momentary connection to 4.5 V, and all other inputs

grounded. 3
switching characteristics, Vgc =5V, TA=25"C
FROM 10 ‘LS80 'LS92 ‘1593 n
PARAMETER' TEST CONDITIONS UNIT [17]
(INPUT) (QUTPUT) MIN TYP MAX|MIN TYP MAX[MIN TYP MAX O
CKA Qa 32 42 32 42 32 42 I~
T N . MHz >
CKB Qg 16 16 16 ot
PLH 10 16 0 18 10 16
LM 1 cka ap ns 0O
PHL 12 18 12 18 12 18
T 32 48 32 48 a6 70 -
LR CKA ap ns [
IPHL 34 50 34 50 46 70 -
tPLH CL = 15pF, 10 16 10 16 10 18
CKB Qg ns
tPHL Ry =2k M 2 19N 14 21
' See Figure 1 21 32 10 18 21 32
Pt CKB ae ee Figure ne
1PHL B i 23 35 19 21 23 3%
t 21 32 21 32 34 51
UL CKB Qp —~ ns
PHL 23 35 23 35 34 51
tPHL Set 1o 0 Any 26 40 26 40 26 40 | ns
L Qa. Q 0 30
—PLH ! sei09 A D 2 s
L. tpPHL Qg. Q¢ s 26 40
CHn rexpmoi . aant frequency
thi 1y Propagabon deiay e low to fugh tevet outpot
LITeNY propagation velay frma Bigh 1o low tevel ontpes
Texas WP
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, SN74LS83

, SN74L592

SN54L93, SN54LS90, SN54L592,
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

SN7493A, SN74LS90

SN5492A, SN5493A, SN54L90

SN54L593, SN7490A, SN7492A,

TYPES SN5490A,

Y1 34Noid

‘A gL =3PIA ‘g6s, PUE ‘Z6ST, ‘0651, 'E67, 067, 104 A §°L = #*A Ivee, Pue 'YZ6, 'V 06, 104

‘saul] PAYSEP LU1IM UMOYS 318 SLLIOLRARM 2JUdId4ey -

‘A G'p 1B 18504 JBYI0 3Y1 UM Aj@3eiedas paisel st anduy 1esal yoeq

"juajeAINbe JO PQOEN | 948 S3POIP NIV -~

'£67, Pue 0671, Bulisal 1oy siqeaydde st (4d OF) 1D

“pouelioedes Bl pue aqoid sepnjsul 13
SWIYO 0G & NOZ '%0G = 8104 ALNP ‘ZHW | = HHd 'SU 6§ 31 'sU 6L S 1) 'E6571. ‘2657, ‘065, 104
1swlo 0G ~ Y192 ‘%05 = 81940 AINP ‘ZHX DG = HHd 'SU GL > 31 'su gL = 11’67, 067, 404
1sWY0 0G = M0Z %406 = 219AD AINP ‘ZHW L = HHd 'SU § 3 4 'SU g = Y1 'VEE, 'VZ6. 'YOB, 104
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TYPES SN5490A, SN5492A, SN5493A, SN54L90, SN54L93, SN54L.890, SN54LS92,
SN54LS93, SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

(See Note D}
FROM OUTPUT
UNDER TEST

cL /_L\ PRl
(See Note B) I (seaNoteC)

LOAD CIRCUIT

NOTES: A. Input puises are supplied by a generator having the following characteristics:
for '90A, ‘92A, ‘93A, t; < 5 ns, 15 < 5 ns, PRR = 1 MHz, duty cycle = 50%, Z,,,¢ ~ 50 ohms;
for L8O, 'LS3, t, < 15 ns, ty < 16 ns, PRR = 500 kHz, duty cycle = 50%, Zg,t = 50 ohms;
for 1S90, ‘LS92, ‘LS93, t, < 15 ns, ty < 5 ns, PRR = 1 MHz, duty cycla = 50%, Z5,¢ = 50 ohms.

B. C_includes probe and jig capacitance.
C. C1 (30 pF) is applicable for testing 'L90 and 'L93.
D. All diodes are 1N3064 or equivalent.
E. Each reset input is tested yeparately with the other reset at 4.5 V.
F. Reference waveforms are fhown with dashed lines.
G. For '90A, ‘92A, and '93A; V ¢ = 1.5 V. For ‘LO0, 'L 93, 'LS90, ‘LS92, and 'LS93; Vgt = 1.3 V.
FIGURE 1B
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