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‘90A, ‘LS90 . . . Decade Counters
‘92A, 'LS92 . . . Divide By-Twelve Counters
‘93A, 1LS93 ... 4-Bit Binary Counters

SN5490A, SN54LS90 . . . J OR W PACKAGE
SN7490A . .. N PACKAGE
SN74LS90 . .. D OR N PACKAGE

TYPICAL
TYPES
POWER DISSIPATION
‘90A 145 mW
‘92A, '93A 130 mW
‘LS90, ‘L.S92, 'LS93 45 mW

{(TOP VIEW)
cke CKA
RO(1) [ NC
RO(2) O QA
Nc ([ Qp
vee O GND
R9(N [ Qg
R9(2) O Qc

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 ‘90A and 'LS90,
divide-by-six for the ‘92A and ‘LS92, and the
divide-by-eight for the '93A and ‘LS93.

All of these counters have a gated zero reset and
the ‘90A and ‘LS90 also have gated set-to-nine
inputs 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 input is connected to the Qp
output. The input count pulses are applied to
CKA input and the outputs are as described in
the appropriate function table. A symmetrical
divide-by-ten count can be obtained from the
‘90A 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.

SN5492A, SNS4LS92 . . . J OR W PACKAGE
SN7492A ... N PACKAGE
SN74LS92 ... D OR N PACKAGE

(TOP VIEW)
cks v U140 cka
NC 2 13(JNC
NCO3  12DQa
NC (4 1] Qg
vee Os 10[] GND
RO(1) 06 o] Qc
RO(2) (7 8[]1 Qp

SN5493A, SN54LS93 . . . J OR W PACKAGE
SN7493 . . . N PACKAGE
SN74LS93 . .. D OR N PACKAGE

(TOP VIEW)

cke [+ U0 cka

RO(1) (]2 13[J NC

RO(2) O3 1203 Qa
NC (4 1[J Qp
Vccgs 10[] GND
NC (e o[] Q8
NC ([~ g[J Qc
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logic symbolst

‘90 ‘92 ‘93A, ‘LS93
2) o ¢ (6) & CrR & TR
RO(1}—— ro(n &L Ro(n 2
(3) cr=0 (0] cT=0 - cT=0
RO{2) RO(2)—=L REG
RI(1) L] & 1 — -
7 z3 14 DIvV2 2
R9(2] 7 CKA_L_)m> + Qa CKA (14)c >+ Div2 12) an
o3 Bive 9
cxa 4 >i DIV2 L - cka—eshs . 5 (1 - o 0 ‘—(-8-)——03
1 cT | 8
A 1242 ¢ CKB ——b5 + cr -
e 5, DWw2 (8) 2 Qp
T 9) 4+ L A— OD
DIVS ( - ‘E
m (8)
cKe——5p ¢ “ (1 o
43cT=4 2 pb——0p

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.
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‘90A, ‘LSS0 ‘90A, ‘'LS90
BCD COUNT SEQUENCE BI-QUINARY (5-2)
(See Note A) {See Note B)
COUNT ouUTPUT COUNT ouTPUT
Qp Q¢ Qg Qp Qp Qp Q¢ Qg
0 L L L L o Lt L t
1 L L L H 1 t L L H
2 t L H L 2 L L H L
3 Lt L H H 3 L L H H
4 L H L L 4 L H t 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 ‘S0A, 'LS90
COUNT SEQUENCE RESET/COUNT FUNCTION TABLE
(See Note C) RESET INPUTS ouTPUT
COUNT o dli Al Ro(1) Ro(2) Ro(1) Rg(2){Ap Qc Qg Qa
Qp Qc Qg Qa H H L X L L Lt L
Y L L t L H H X Lt jJL Lt L L
1 L L 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 L H L L L X X L COUNT
5 L H L H X L L X COUNT
6 H L L Lk
7 H L L H
‘93A, 'LS93
8 ot Hot COUNT SEQUENCE
9 H L H H {See Note C)
10 H H L L OUTPUT
11 H H L H COUNT oo Oc Qp Oa
(o] L L L L
1 L L L H
‘92A, 'LS92, '93A, ‘'LS93 2 L L H L
RESET/COUNT FUNCTION TABLE
3 L L H H
RESET INPUTS ouTPUT M L H L L
Ro(1)  Ro(2) [Qp Qc Qg Qa 5 |L 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 connected to input CKB for BCD count. 9 H L L H
B. Output Qp is connected to input CKA for bi-quinary
count. 10 H oL 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
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logic diagrams (positive logic)

‘90A, 'LS90 ‘92A, ‘LS92 ‘93A, ‘'LS93
Clatmtl
9(2)
s o2 o, ('93A)['L93]
cka 14 op CK 5 a2 o
K cka B ek b of0203) 5
J K CKA L"_”I_‘l__q>c.(
[:J aletel ag Y K
(1 1
cre K a oo AR R
K cKs cK i Ja og
g; K cKB L obcK
K
. !
T alel @ I:.n aHe+2ac
. % Labck 3 ofel8ll10%lg.
) T(CK K QF la>CK
- s
(8)
) o G (1112
Labck J a ap
lobcK
(11} K
S a Qp
e Ro(nj%D_o__T BT K
B Ro(2) Ro(1)
R O 3112)
2 Ro(2)
Ro(2) !

The J and K inputs shown without connection are for reference anly and are functionally at a high level.
Pin numbers shown in () are for the ‘LS93 and ‘93A and pin numbers shown in { ] are for the 54L93.

schematics of inputs and outputs

‘90A, '92A, '93A

EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
Vcc e
R - Vee
eq 100 Q2 NOM
INPUT e -
OUTPUT

INPUT Raq NOM
CKA 2.5 kQ2
CKB (‘90A, "92A)  1.25kQ2
CKB (“93A) 2.5 k§2
All resets 6 k2
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schematics of inputs and outputs (continued)
"LS90, ‘LS92, 'LS93

EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A AND B INPUTS TYPICAL OF ALL OUTPUTS
Vee +—Vce
R/3 120 2 NOM
Vce - =
20 k2 NOM
INPUT i
INPUT - ouTPUT
o —1’
P 2
NOMINAL VALUES
INPUT R1 R2 R3
CKA 10k 10k 10k
CKB {‘LS90, ‘LS92) 6.7k 6.7k 5k
CKB8 (‘'LS93) 15k 15 k2 10kN
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1) A"
inputvoltage . . . . . . . . . . . . . . 55V
Interemitter voltage (see Note 2) o B M E m [ R 5w om o e e om m s mowm s s s B B o@ £ B 55V
Operating free-air temperature range: SN5490A, SN5492A, SN6493A . . . . . . . . . . . —55°C to 125°C

SN7490A, SN7492A, SN7493A 0°C to 70°C

Storage temperature range

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.

... ... =-65°Cto150°C

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

inputs, and for the 'Q0A circuit, it also applies between the two Rg inputs.

recommended operating conditions

SNS490A, SN5492A | SN7490A, SN7492A

SNS5493A SN7493A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 625 \
High-fevel output current, IgH —-800 —800 uA
Low-level output current, lg| 16 16 | mA
Count frequency, fcoynt (see Figure 1) g::s:: g ?2 g ?g MHz
A input 15 15
Pulse width, t, 8 input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, tgy 25 25 ns
Operating free-air temperature, T a —55 125 0 70 °c

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

PARAMETER 1 TEST CONDITIONST 204 '926 '93A, UNIT
MIN TYPE MAX [ MIN TYPT MAX | MIN TYPi MAX
Viy High-level input voltage 2 2 2 Vv
ViL Low-level input voltage 0.8 0.8 08| V
Vik Input clamp voltage Vgee = MIN, 1j=~12mA -1.5 -1.5 -15| V
Vou High-level output vol tage Vee = MIN, Vin =2 V. 24 34 24 34 24 34 v
VL= 08V, IgH = -800 uA
Vo Low-level output voltage Vee = MIN, Vin =2V, 0.2 0.4 0.2 0.4 0.2 04| V
Vi =08V, lgL =16 mAY
j,  Meutcurrentat Vee = MAX, V) =55V 1 1 1| ma
maximum input voitage
) Any reset 40 40 40
gy el kA | Voo = MAX, vy=24V 80 80 80 | wA
input current T = 50 50
Any reset -1.6 -1.6 —1.6
Low-level
1T inputcurrent CKA Voo = MAX, V=04V -3.2 -3.2 -3.2 | mA
CKB —-48 4.8 -3.2
Short-circuit ~ SN54° -20 -57 | =20 -57 | —-20 -57 mA
05 sutput current Vg = MAX SN7a” | —18 “57 | —18 57| —18 —57
lcc Supply current Vee = MAX, See Note 3 29 42 26 39 26 39 | mA

' For conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
T Al typical values areat Ve =5V, T =25 C.
Y¥Not more than one output should be shorted at a time.

i
*‘OA outputs are tested at lg_ = 16 mA plus the timit value for 1| for the CKB input. This permits driving the CK8 input while maintaining

full fan-out capability.

NOTE 3: lcc is measured with ail outputs open, both Ry inputs grounded following momentary connection to 4.5 V, and all other inputs

grounded.
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switching characteristics, Vcc =5 V. TA =26°C

FROM T0 "90A ‘924 "93A
UNIT
PARAMETERT (INPUT) ouTeuT) | TEST CONDITIONS o P MAX|MIN TYP MAX|MIN TYP MAX
f CKA Qa 32 42 32 a2 32 42 .
max cKB Qp 16 16 16
tPLH oA o 10 16 10 16 06|
PHL A 12 18 12 18 12 18
7
tPLH KA o 32 48 32 48 70|
PHL b 3a 50 34 50 46 70
toLH c o Cy = 15pF. 0 16 10 16 016
PHL i Ry =400 2, 12 21 12 21 14 2
tPLH See Figure 1 21 32 10 16 2132
WPHL cre e 23 35 12 21 23 35
34 51
PLH ke R 21 32 21 32 -
tPHL 0 23 35 23 35 34 51
tPHL Set-to-0 Any 26 40 26 40 26 40 ns
PLH Set-to-9 9a. %0 - oo ns
tPHL Qg. Q¢ 26 40

tfma,( = maximum count frequency
tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, VcC (see Note 1) N 7V
Input voltage: Rinputs . . . . . . . . . . . . . Vv
A and B inputs e e e e e e e e - . e v < - . .. 585V

Operating free-air temperature range: SN54LS’ Circuits . . . . —55°Cto 125°C
SN74LS’ Circuits . .. . ... 0Ct70°C

Storage temperature range . . . . . . . . . . . . . .. —65°C to 150°C

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

recommended operating conditions

SN54LS90 SN74LS90
SN541592 SN74LS92
SN54LS93 SN74L583 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 65 | 475 5 625 v
High-level output current, 1o —400 —400 | uA
Low-level output current, 1o 4 8 { mA
Count frequency, foqunt {see Figure 1) : ::::: g ?2 g ?2 MHz
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 e

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

SN541.S90 SN74LS90
PARAMETER TEST CONDITIONS? SN541.592 SN74L592 UNIT
MIN TYPE MAX | MIN TYPT MAX
V|iH High-ievel input voltage 2 2 \
Vip Low-level input voltage 0.7 08! V
Vig Input clamp voltage Vee = MIN, ff=—18mA -1.5 -1.5 \
\Y = MIN, ViH=2V,
Von High-level output voltage cc th 25 3.4 2.7 3.4 \
ViL = ViLmax, Igy =—400uA
Vee = MIN, VIH=2V, | =4 mAY 0.25 0.4 0.25 0.4
VoL Low-level output voltage CC_ Lo oL = v \
ViL = Vi max, oL =8 mA 0.35 0.5
Input current j Any reset Vee = MAX, V=7V 0.1 0.1
I at maximum CKA M BA e 0.2 0.2 mA
input voltage CKB cc™ g 1= 0.4 0.4
Eighelive] Any reset 20 20
igh-leve
2 CKA Vee = MAX, Vy=27V 40 40| uwA
input current
CKB 80 80
I, Any reset ~0.4 -0.4
ow-leve
" A — CKA Vee = MAX, V=04V —2.4 —2.4| mA
i CKB —32 8.2
10s Short-circuit output current§ | Voo = MAX —20 —100 | —20 —100] mA
‘LS90 ] 15 9 15
tcc  Supply current Vee = MAX, See Note 3 1592 ) 5 P 15 mA

TFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
tAII typical values are at Vee =5V, Ta= 25°C.

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
QA outputs are tested at specified Ig ) plus the limit value of | for the CKB input. This permits driving the CKB input while maintaining

full fan-out capability.

NOTE 3:
grounded,

lcc is measured with all outputs open, both R( inputs grounded following momentary connection to 4.5 V, and all other inputs
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS? SHbAlage ikie Sk UNIT
MIN TYPE MAX | MIN TYPE MAX
Vi High-level input voltage 2 2 \
ViL Low-level input voltage 0.7 08| V
ViK input clamp voltage Ve = MIN, 1y =—18 mA -1.5 -15{ V
) Ve = MIN, ViH=2V,
VoH High-fevel output voitage 25 34 2.7 3.4 v
VL= Vi max, gy =—400uA
Ve = MIN, ViH=2V, [ =4mAfS 0.25 0.4 0.25 04
Vot Low-level output voltage VCC_ tH ol — T \
1L = Vi max loL =8 mA 0.35 0.5
Inputcurrent | 5 reet |V =MAX, V=7V 0.1 0.1
1 at maximum mA
input voltage CKA or CKB | Ve = MAX, V=55V 0.2 0.2
High-level Any reset 20 20
[FYT I Vee = MAX, V=27V uA
input current | CKA or CKB 40 =
o Any reset —-0.4 -0.4
G e CKA Vec =MAX, V=04V ~2.4 24| mA
nput t
input curren CKe 16 16
los Short-circuit output current$ | Ve = MAX -20 -100 |—20 —100 | mA
{ Supply current Vee = MAX, See Note 3 9 15 9 15| mA
CcC CC

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fAN typicat values are at Voo =5 V, T4 = 25°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
! Qp outputs are tested at specified 1o plus the limit value for 1} for the CKB input. This permits driving the CK 8 input while maintaining

full fan-out capability.
NOTE 3: Icg is measured with all outputs open, both Rg inputs grounded following momentary connection to 4.5 V, and all other inputs

grounded.

switching characteristics, Vcc =5 V. Ta = 26°C

PARAMETERF FROM T0 TEST CONDITIONS ‘L.S90 'LLS92 ‘LS93 UNIT
(INPUT) (QUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
CKA Q 32 42 32 42 32 42
fmax it MHz
CKB Qg 16 16 16

t 10 16 10 16 10 16
FLH CKA Qa ns
PHL 12 18 12 18 12 18

32 48 32 48 46 70
SPLH CKA Qp ns
tPHL 34 50 34 50 a6 70
t CL =15 pF, 10 16 10 16 10 16
PLH CKB Qg L P ns
PPHL R =2k& 14 21 14 21 14 21
t i 1 10 16 21 32
PLH cK8 Qc See Figure 1 2 32 s
PHL 23 35 14 21 23 35
t 21 32 21 32 34 51
Ei 4 CKB Qp ns
PHL 23 35 23 35 34 51
tPHL Set-t0-0 Any 26 40 26 40 26 40 ns
t Qa. Q 20 30
PLH Set-10-9 By D ns
PPHL Qg. Q¢ 26 40

#fmax = maximum count frequency

tppH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
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NOTES: A.

mmoom

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Ve

Ry
{See Note C)

FROM OUTPUT
UNDER TEST

CL
{See Note B)

LOAD CIRCUIT

input pulses are supplied by a generator having the following characteristics:
for ‘90A, '92A, '93A, t; < 5ns, ty < 5 ns, PRR = 1 MHz, duty cycle = 50%, Z5yt = 50 ohms;

for ‘'LS90, ‘LS92, ‘LS93, t; < 15 ns, tf <5 ns, PRR = 1 MHz, duty cycle = 50%, Zyyt = 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 ‘90A, '92A, and '93A; Ve = 1.5 V. For 'LS90, 'LS92, and 'LS93; V(e = 1.3 V.

FIGURE 1B
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (T) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

Tl warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI’s standard warranty. Testing and other quality control techniques are utilized to the extent
Tldeems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS ISUNDERSTOOD TO
BE FULLY AT THE CUSTOMER’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tlassumes no liability for applications assistance or customer product design. Tl does not warrant or represent
thatany license, either express or implied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.
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