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54L.S92, 7492, 54193, 5493, 7493
Decade, Divide-By-Twelve AND Binary Counters

Each of these monolithic counters contains four master-slave flip-flops and additional gating to
provide a divide-by-two counter and a threestage binary counter for which the count cycle length
is divide-by-five.
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SN5490A, SN5492A, SN5493A, SN54L590, SN54LS92, SN54LS93,
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE AND BINARY COUNTERS

MARCH 1974 —REVISED MARCH 1988

SN5490A, SN54LS90 . . . J OR W PACKAGE
SN7490A . . . N PACKAGE
SN74LS80 . . . D OR N PACKAGE

‘90A, 'LS90 . . . Decade Counters
‘92A, 'LS92 . . . Divide By-Twelve Counters

'93A, LS93 . . . 4-Bit Binary Counters (ToP ViEw:
cks v Uhdcka
RO(N [z  13QNC
TYPICAL
TYPES POWER DISSIPATION Ro@ s 2P 0a
' NC (4 130 ap
90A 145 mw vee Qs 10{] GND
'92A, ‘93A 130 mwW R9((:1C) s o{J QB
. , . 4
1S90, 1592, 'LS93 5 mw Ro(2) [ s{] Q¢

description
SN5492A, SN54LS92 . . . J OR W PACKAGE
SN7492A . . . N PACKAGE
SN74LS92 . . . D OR N PACKAGE

Each of these monolithic counters contains four
master-siave flip-flops and additional gating to

provide a divide-by-two counter and a three- (TOP VIEW}
stage binary counter for which the count cycle
length is divide-by-five for the ‘90A and ‘LSS0, cks (i Uiddcka
divide-by-six for the "92A and '1L.S92, and the NC2  13fINC
divide-by-eight for the "93A and 'LS93. NCOs  12P0a @ :
NC (4 1] Qg @
All of these counters have a gated zero reset and vee Os 10] GND Q0
the "90A and 'LS90 also have gated set-to-nine rot1 s sl Q¢ S
inputs for use in BCD nine’'s complement RrO(2) (7 8] Qp [-}]
applications. (@]
To use their maximum count length (decade, SN5493A, SN54LS93 . . . J OR W PACKAGE '-_'
divide-by-twelve, or four-bit binary) of these SN7493 . . . N PACKAGE =
counters, the CKB input is connected to the Qp SN74LS93 . . . D OR N PACKAGE
output. The input count pulses are applied to (TOP VIEW)
CKA input and the outputs are as described in e U 140 cKA
the appropriate function table. A symmetrical RO(T) (2 130 NC
divide-by-ten count can be obtained from the ro(2) O3 120 0p
‘G0A or ‘LS90 counters by connecting the Qp NC [ 1 ap
output to the CKA input and applying the input vee ds 100 GND
count to the CKB input which gives a divide-by- NE s s as
ten square wave at output QA. ned- 80 ac
NC—No internal connection
PRODUCTION DATA documents contain information iy
currant as of publicatien lau..'l'rlp.i:.c‘ul :’aﬂm ¢
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SN5490A, '92A, '93A, SN54LS90, 'LS92, 'LS93,
SN7490A, '92A, ‘93A, SN74LS80, 'LS92, 'LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic symbols?

‘90 ‘92 ‘93A, 'LS93
r CTR ) CTR & TR
Ro1—2 o4& Ko
@ cT=0 i cT-0 cT=0
RO(2) ro(2) 2 ro2) 2.
Re(1—2. &
23 DIv2
R9(2) (7) CKA {14), (12) oa cKa (14) L+ DIV2 (12 -
DIV3 - DIvVE (9) Qg
(14] DIv2 ckp—lests o Y g
CKA B (8)
> + | 02 07{124 ® o cke o o cT TOC
1 3¢m= —Div2 ® L . qp
BIvs i9) 7 %o
(8)
CTLLE = cv —(;1_)—0‘3
+43cT=4 2 Qp
2 tThese symbols are in accordance with ANSV/IEEE Std. 91-1984 and IEC Publication 617-12.
-
o
<
pl
(2]
(1]
72}
5
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SN5490A, '92A, ‘93A, SN54LS90, 'LS92, 'LS93,
SN7430A, '92A, '93A, SN74L590, 'LS92, 'LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

‘90A, "LS90 '90A, 'LS90
BCD COUNT SEQUENCE BI-QUINARY (5-2)
{See Note A} (See Note B)
COUNT OUTPUT COUNT OouTPUT
Qp Qc Qg Qp Qa Qp Q¢ Qg
0 L L L L 0 L Lt L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
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
‘92A, 'LS92 '90A, 'LS90
COUNT SEQUENCE RESET/COUNT FUNCTION TABLE
{See Note C) RESET INPUTS ouTPUT
COounT}—QUTPUT Ror1) Ro(2) Ro(1) Reiz)| Gp Qc Qg Qa
Qp Qc Qg Qp H H L X |t L L L
0 L L bt L H H X L L L L L
1 L t L H X X H H{H L L H
2 L L H L X L X L COUNT
3 L L H H L X L X COUNT
4 Lt H L oL L x X L COUNT
5 L H L H X L L X COUNT
6 H L L L
7 Bk kR 93A, 'LS93
‘93A,
8 |H L H oL COUNT SEQUENCE
9 |H L H H {Sea Note C)
10 H H L L OUTPUT
COUNT
1 H H L H ap Qc Og Qa
0 L L L t
1 L L L H
‘924, 'LS92, ‘93A, ‘LS93 2 L L H L
RESET/COUNT FUNCTION TABLE 3 Lol oH o
RESET INPUTS OUTPUT
R R Qp Q¢ Qg Q 4 Lot
0(1) 0(2) | Qo Q¢ Qg Qp 5 L O H L H
H H L L L L
6 L H H L
L X COUNT
7 L H H H
X L COUNT
8 H L L L
NOTES: A. Output Qp is conneacted to input CKB for BCD count. 9 H L L H
B8, Output Qp is connected to input CKA for bi-quinary
count. 10 H L H L
C. Output Qp is connected to input CKB. 1" H L H H
D. H = high level, L = low level, X = irrelevant 12 H H L L
13 H H L H
14 H H H L
15 H H H H

j
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SN5490A, '92A, '93A, SN54LS90, 'LS92, 'LS33,
SN7490A, '92A, '93A, SN74LS90, 'LS92, 'LSI3
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic diagrams (positive logic)

Ro(2) [vd]

CKA {14)

'S0A, 'LS90

‘92A, 'LS92

CKA

CKB

‘93A, 'LS93

(93411193}

CKA

(91191 Qs

CcKB [REIE:1)

81101 g
K
1 Q HHHZJOD
:|'| cK
Ro(1) 48 K
- Romjﬁ[:)'h RO'H%D‘H
U Ro(2) 3)12]
(1}
=,
8 The J and K inputs shown without connection are for reterence only and are functionally at a high level.
n Pin numbers shown in { ) are for the 'LS93 and "93A and pin numbers shown in { | are for the 54L93.
schematics of inputs and outputs
‘G0A, '92A, '93A
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
vee S
R - Yee
eq 100 2 NOM
INPUT - S
OuUTPUT

INPUT Req NOM

CKA 2.5 ki

CKB ('90A, '92A) 1.25 k2

CKB ('93A) 2.5 kil

All resets 6 kil

Texas ¥
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SN54L890, 'LS92, ‘'LS93,
SN74LS90, 'LS92, °LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

schematics of inputs and outputs (continued)

‘LS80, 'LS92, 'LS93

EQUIVALENT OF EACH RESET INPUT

EQUIVALENT OF A AND B INPUTS

TYPICAL OF ALL OUTPUTS

INSTRUMENTS
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vee —Vee
vee -~ SR1 ¢$R2 $R3 120 2NOMS
>
$20k2NOM X v
INPUT—v—7Y—4L——7 - $
INPUT L - ¢
) 4 OUTPUT
[y
F Y -
) 4 R
' 4 NOMINAL VALUES
/Jy INPUT R1 R2 R3
CKA 10k 10k 10k 2
CKB (‘LS90, 'LS92) 6.7kQ2 6.7kf2 5kQ
CKB {'LS93) 15 k2 15kl 10k
(743
1]
Q2
>
a
-
-
-
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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 voitage, Vc( (see Note 1)
Input voltage
Interemitter voltage (see Note 2)
Operating free-air temperature range: SN5490A SN5492A SN5493A
SN7490A, SN7492A, SN7493A

Storage temperature range

NOTES

1. Volitage values, except interemitier voltage, are with respect 1o network ground terminal.

2. This is the voltage between two emitters of a multiple emitter transistor. For these circuits, this rating ap

inputs, and for the "90A circuit, it also applies between the two Rg inputs.

recommended operating conditions

A%
55V
55V

—55°C to 125°C

o°c

to 70°C

—65°C to 150°C

plies between the two Rg

SNS490A, SN5492A |SN7490A, SN7492A
SN5493A SN7493A UNIT
MIN NOM MAX [ MIN NOM. MAX
Supply voltage, Vcg 4.5 5 55 | 4.75 3 5.2 v
2 High-level output current, I —-800 —800 | A
Low-level output current, loy 16 16 mA
X A input 0 32 0 32
_* Count frequency, fcount (see Figure 1] B ot 0 o o 16 MH2z
-] A input 15 15
- Pulse width, t,, 8 input 30 30 ns
(w ] Reset inputs 15 15
3] Reset inactive-state setup time, tgy 25 25 ns
Cs)- Operating free-air temperature, T —55 125 0 70 | °cC
(wb electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER * TEST CONDITIONST IQOA. 'QZA. '93A. UNIT
MIN TYPP MAX | MIN TYPI MAX | MIN TYP® MAX
ViH High-leve! input voltage 2 2 2 \
ViL Low-level input voltage 0.8 08 08 \"2
Vik Input clamp voltage Vee = MIN, 1= —12mA -1.5 -1.5 -156| Vv
Vou High-levet output voltage Vee=MIN, ViH =2V, 24 34 24 34 24 34 v
ViL =08V, lgH = —800 kA
VoL Low-level output voltage Vigg "IN, Wyn=2¥: « 0.2 04 0.2 0.4 0.2 04| Vv
Vi =08V, lgL =16 mA®Y
" Inputicurrentiat Vee = MAX, Vi =55V 1 1 1] ma
maximum input voltage
Any reset 40 40 40
g OEN kA | Vo= MAX, v =24V 80 80 80 | uA
nput current CKB 120 120 80
Any reset -16 —-1.6 —-1.6
i CKA | Vec = MAX, V| =04V —32 32 32| mA
R T —48 a8 32
Short-circuit SN54' | —20 —57 | —20 -57 | —20 -57
05 Gutput current ¢ vee - MAX sN7a | 18 “57 | 18 57| —18 =i
lcc  Supply current Vge = MAX, SeeNote 3 29 a2 26 39 26 39| mA
fFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
E.AII typical values are at Ve = 5 V, Ta=25C
SNot more than one output should be shorted at a time.
! Qp outputs are tested at I = 16 mA plus the limit value for I} for the CKB input. This permits driving the CKB input while maintaining
full fan-out capability.
NOTE 3: Igg is measured with ail outputs open, both Ry inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.
Texas X3
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SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

switching characteristics, Vcc =5 V, TA = 25°C

PARAMETERY FROM o TEST CONDITIONS 908 £2a 93A UNIT
{INPUT) {OUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
CKA Qa 32 42 32 42 32 42
frmax MHz
CKB Qg 16 16 16
10 16 10 16 10 16
PLH KA oA ns
PHL 12 18 12 18 12 18
t 32 48 32 48 46 7
PLH CKA ap ) ns
tPHL 34 50 34 50 46 70
1 Cp = 15pF, 10 16 10 16 10 16
PLH cKka 0p L B ns
tPHL R =400 €, 14 21 14 21 14 21
t See Fi 1 21 32 10 16 21 32
PLH cKe Q¢ gure ns
PHL 23 35 19 21 23 35
t 3l 32 21 3 34 51
PLH cKB Qp 2 ns
tPHL 23 35 23 35 34 51
tPHL Set-10-0 Any 26 40 26 40 26 40 ns
Qp. Q 20 30
‘PLH Set-to-9 A D ns 2
PHL Qg, Q¢ 26 40
Hmax = maximum count frequency
tpLH = propagation delay time, low-to-high-level output 8
tpHL = propagation delay time, high-to-low-level output 1z}
>
8
-d
e
I Texas W 2-283
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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 i o g
A and B inputs v e e e W W s W
Operating free-air temperature range: SNB4LS' Circuits
SN74LS’ Circuits
Storage temperature range

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

recommended operating conditions

7V
7V

.. ... 55V
—55°C to 126°C
0°C to 70°C
—65°C t0 150°C

SN54L890 SN74LS90
SN54L592 SN74L592
SN54LS93 SN74L893 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 4.5 5 55 | 4.75 5 6.25 \"
High-level output current, |oH —400 —~400 | uA
Low-level output current, 1gy 4 8 mA
A input 0 32 0 32
Count frequency, feount (see Figure 1) B input o 6 ° 6 MHz
A input 15 15
:= Pulse width, tyy 8 input 30 30 ns
r- Reset inputs 30 30
Reset inactive-state setup time, tgy, 25 25 ns
g Operating free-air temperature, Ta -55 125 0 70 °C
<. electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)
O
o SN541.590 SN74LS90
«® PARAMETER TEST CONDITIONST SN54L592 SN74L892 UNIT
MIN TYP} MAX | MIN TYP! MAX
ViH High-level input voltage 2 2 \
VL Low-level input voltage 0.7 08| Vv
VK Input clamp voltage Ve = MIN, If=—18 mA -1.5 -15] V
. Vee = MIN, VIH=2V,
Von High-level output voltage 25 34 2.7 34 \4
VyL = ViLmax. IgH = —400 kA
Ve = MIN, ViH=2V, log =4 mAl 025 0.4 025 04
VoL Low-level output voltage cc i oL v
Vi = VL max, 1oL =8 mAY 0.35 0.5
input current | Any reset vee = MAX, V=7V 0.1 0.1
1y at maximum CKA 02 0.2 MA
Vee = MAX V| =55V
input voitage CKB cc ’ ! 0.4 0.4
X Any reset 20 20
High-level
WH . CKA Ve = MAX, V=27V 40 40| sA
input current
CK8 80 80
Any reset —-0.4 —-0.4
Low-level
hie . " s CKA Vee = MAX, V=04V 24 24| mA
input curre
p CKB —32 —3.2
lpg Short-circuit output current® Ve = MAX —20 —100 | —20 -100| mA
| Suppl rrent Vv MAX See Note 3 | L590 - 18 2 5 A
U cu - " m
cei SUeRy ce 592 9 15 5 15
T Eor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
fAll typical valuesareat Voo =5 V, Tp = 26°C.
§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,
‘IQA outputs are tested at specified Ig plus the limit value of I} for the CK8 input. This permits driving the CKEB input while maintaining
full fan-out capability.
NOTE 3: I¢c is measured with all outputs open, both Rg inputs grounded foliowing momentary connection to 4,5 V, and all other inputs
grounded.
’
TEXAS b
2-284 INSTRUMENTS

POST OFFICE BOX 655012 * DALLAS. TEXAS 75265




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)

SN54LS93 SN74LS93
PARAMETER TEST CONDITIONS? UNIT
MIN  TYPE MAX [ MIN TYPI MAX
ViH High-level input voltage 2 2 \
Vi Low-level input voltage 0.7 08] V
ViK Input clamp voltage Vee = MIN, I} = -18 mA -15 -15 v
. Ve = MIN, VIH=2V,
VoH High-level output voltage 25 3.4 2.7 3.4 \
VL= VL max, IgH = —400 uA
Vee = MIN, Vig=2V, | =4 mAY 0.25 0.4 0.25 0.4
Vor Low-level output voitage cc H oL - \Y
V(L = Vjg max IgL =8 mAY 035 05
Inputcurrent | ony reset  |Vog =MAX,  Vy=7V 0.1 0.1
by at maximum mA
input voltage | CKA or CKB | Ve = MAX, V=55V 0.2 0.2
High-leve! Any reset 20 20
T A4 Voo =MAX, V=27V A
input current | CKA or CKB 40 80
— Any reset -0.4 -0.4
e ooviee CKA Voo =MAX, V=04V 24 24| mA 2
input current KB 16 16
log Short-circuit output current® [ Ve = MAX —20 —100 |—20 —100 | mA
Icc  Supply current Voo = MAX,  See Note 3 9 15 9 15| mA ‘q’;
Q
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions ';
1EA|| typical values are at Ve =5V, Ty = 25'C. o
$ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. Q
1 Qp, outputs are tested at specified 1o plus the iimit value for | for the CKB input. This permits driving the CKB input white maintaining
full fan-out capability. -l
NOTE 3: Igc is measured with all outputs open, both Rg inputs grounded following momentary connection to 4.5 V, and all other inputs '_
grounded. P—
- - . - -— - o
switching characteristics, Ve =5V, TA =25°C
FROM TO ‘LSS0 ‘LS92 ‘LS93
PARAMETERY TEST CONDITIONS UNIT
(INPUT) {OUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
CKA Qa 32 42 32 42 32 42
fmax MH2z
CKB Qg 16 16 16
1 10 16 10 16 10 16
L) CKA Qa ns
tPHL 12 18 12 18 12 18
I 32 48 32 48 46 70
PLH CKA ap ns
PPHL 34 50 34 50 46 70
[ Cy =15pF, 10 16 10 16 10 16
PLH CKB Qg L= P ns
PHL R =2kq2 14 21 14 2t 14 20
' See Figure 1 21 32 10 16 21 32
Ll CcKB Q¢ v ns
tPHL 23 35 14 21 23 35
t 21 32 21 32 34 51
BLH CKB Qp ns
PHL 23 35 23 35 34 51
1PHL Set-10-0 Any 26 40 26 40 26 40 ns
1 Qa. O 20 30
ELH Set-t0-9 A D ns
PHL Qg. Q¢ 26 40
#fmax = maximum count frequency
tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level! output
Texas 3 2.285

INSTRUMENTS

POST OFFICE BOX 855012 « DALLAS, TEXAS 75265



SN74LS90, SN74LS92, SN74LS93

, AND BINARY COUNTERS

SN7493A,

SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93,

SN7490A, SN7492A,
DECADE, DIVIDE-BY-TWELVE

Vi 34Nl

‘AL = $PIA '£6ST, PUR 'Z6ST, "06S1. 104 'A G'L = 1¥'A IvEE, PUB 'VZ6, 'VO6, 104 °

‘Saull PAYSEP YIIM UMOYS 2IB SWIOJBABM 0UdIBJaY *

‘A G'p 18 19534 19410 3yl yum Ajgieledas paisal si wndul 1888 yoe3z -

‘JURIRAINDA 10 YQOEN | 218 S3pPOIP Iy °

-gouenaedes Byl pue aqoid sapnjoul 1 -
‘swyo 0g = 97 '%0G = 819A9 AINP ‘ZHW | = HHd 'SU G5 41 'su gL 5 1 '€6ST. 'T6ST. '06ST, 404
‘Swyo 0g = 07 ‘9406 = 3PAS AINP ‘ZHW | = Hid 'Su G 5 N 'su g 5 1°'vEE, 'YZ6. V06, 04
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SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93,
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

RL
(See Note C)

FROM OUTPUT
UNDER TEST

CL
{See Note B) T

LOAD CIRCUIT

NOTES: A. Input pulses are supplied by a generator having the following characteristics:
for '90A, '92A, '93A, t; < B ns, tf < 5 ns, PRR = 1 MHz, duty cycle = 50%, Zgyy =~ 50 ohms;
for ‘LSS0, ‘LS92, *LS93, t; < 15 ns, ty <5 ns, PRR = 1 MHz, duty cycle = 50%, Zgyy = 50 ohms.

. C includes probe and jig capacitance.

. All diodes are 1N3064 or equivalent.

. Each reset input is tested separately with the other reset at 4.5 V.

. Reference waveforms are shown with dashed lines.

For "80A, "92A, and "93A; Vief = 1.5 V. For 'LS90, 'LS92, and ‘LS93; Vief = 1.3 V.

mTMmoO®

FIGURE 18
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