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SN54290, SN54L5290, SN54293,

290, 'LS290 . . . DECADE COUNTERS S N2 et o

'293, 'LS293 ... 4-BIT BINARY COUNTERS SN74290, SN74293 . . . N PACKAGE
SN74LS290, SN74LS293 ... D OR N PACKAGE
® GND and Vg on Corner Pins (TOP VIEW)
(Pins 7 and 14 Respectively) 20 23
ro(n) O U vee ne v U vee
description Nc (2 13(] RO(2) NC 2 13(] RO(2)
rRo2) O3 120 Ro(1) Nc O3 120 Ro(1)
The SN54290/SN74290, SN54L.S290/SN74LS290, ac O 110] CKB ac O+ 110 CKB
SN54293/SN7429:_3, and SN54l._8293/S.N74I..8293 ag Os 10[] CKA 0g s 10[] CKA
counters are electrically and functionally identical to NC (s o] QA NC (s o[l QA
the SN5490A/SN7490A, SN54LS90/SN74LS90, GND (7 8] Qp GND []7 s[J Qp
SNB5493A/SN7493A, and SN54LS93/SN74L593,
respectively. Only the arrangement of the terminals
has been changed for the ‘290, 'LS290, 293, and SN54LS290, SN54LS293 . . . FK PACKAGE
'LS293. {TOP VIEW)

Each of these monolithic counters contains four
master-slave flip-flops and additional gating to pro-
vide a divide-by-two counter and a three-stage binary
counter for which the count cycle length is divide-
by-five for the ‘290 and ‘L.S290 and divide-by-eight
for the ‘293 and 'LS293.

All of these counters have a gated zero reset and the
290 and ‘'LS290 also have gated set-to-nine inputs for
use in BCD nine’s complement applications.

To use the maximum count length (decade or four-bit
binary) of these counters, the B input is connected to
the Qa output. The input count pulses are applied to
input A and the outputs are as described in the
appropriate function table. A symmetrical divide-by-
ten count can be obtained from the ‘290 and 'LS290 'LS233
counters by connecting the Qp output to the A input
and applying the input count to the B input which
gives a divide-by-ten square wave at output QA.

S SIS
222
. -
3 21

NC[]4 1g [JRO(1)
NC[l5 17 [JNC
Qclle 16 [|CKB

9
OO0 0 og
22200

NC - No internal connection
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logic symbolst

‘290, 'LS290

& CTR
Ro(S 2
(13) CT=0
RO(2)———
Ro(—] &
Ra(21—SL B
{10) L DI
10 V2
CKA——h + (9) o
———Qa
1 3cT=1
DIVS (5) o
(4)
CRLLTS cr '—(8')—0‘:
43cT=4 2 Qp
‘293, 'LS293
& CTR
RO('I)“L CcT=0
ro(2) 3
—
DIV2
cka-oels ®  an
DIvs 0 (5) 0
4
CKBM-b>+ CT (4) Qc
(8)
2 Qp

T These symbols are in accordance with ANSI/IEEE Std 91-1984 and IEC Publication 617-12.
Pin numbers shown are for D, J, N, and W packages.

*9 TeEXAS
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290, 'LS290 ‘290, ‘'LS290 ‘293, 'LS293
BCD COUNT SEQUENCE BI-QUINARY (5-2) '290, 'LS290 COUNT SEQUENCE
(See Note A) (See Note B) RESET/COUNT FUNCTION TABLE (See Note C)
COUNT OUTPUT COUNT OUTPUT RESET INPUTS ouTPUT COUNT OUTPUT
Qp Qc Qg Qa Qa Qp Qc Qg Ro(1) Rot2) Ro(1) Ro(2)| Gp Oc Qg Qa Qp Qc Qp Qa
0 L L L L 0 L L L L H H L X L L L L 0 L L L Lt
1 L L L H 1 L L L H H H X L L L L v 1 L L L H
2 L L H L 2 L L H L X X H H{H L L H 2 L L H L
3 [t L H H 3 L L H H X L X L COUNT 3 L L H H
4 |L H L L 4 |L H L U L X L X COUNT 4 |L H L L
5 |t H L H 5 |H L L L L X X L COUNT 5 |lL H L H
6 [L H H L 6 |[H L L H X L L X COUNT 6 |lL H H L
7 L H H H 7 H L H L 7 L H H H
8 H L L L 8 H L H H 8 H L L L
9 H L L H 9 H H L L ‘293, °'1L.S293 9 H L L H
RESET/COUNT FUNCTION TABLE 10 H L H L
NOT for BCD RESET INPUTS OUTPUT n H L H H
OTES: A. Output Qg4 is connected to input B for count. R :
. ) Lo o) Ro2) |Gp Q¢ Qg Qp 12 H H L L
f - !
B. (C:)::::t Qp is connected to input A for bi-quinary " " L T T T 13 H oW oL H
C. Output Qp is connected to input B. L X COUNT 14 H H H L
D. H = high level, L = low level, X = irrelevant X L COUNT 15 H H H H
logic diagrams (positive logic)
290, 'LS290 ‘293, 'LS293
(1)
Rol2) . & (9)
10 ) o—-oa (10) o B
inpuT A 19 ek meuta 0 ek
K K
g ¥
(5
s ofertag (1) ) a ~a
(11 INPUT B —op CK
INPUT B ->CK
K K
4
J a (4) ac
) LopCK
4
J ofetl oo K
¢——b>CK ?
K <
(8)
J Qf— Qp
o> CK
* K
Ro(1 12) T
(8) ( {13)
S a ap Ro(2)
opCK
R GH-
12
R0(1):13) I
Ro(2)

Pin numbers shown are for D, J, N, and W packages.
The J and K inputs shown without connection are for reference only and'are functionally at a high level.

%‘ TeEXAS
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schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee -
Req -= Vee
100 2 NOM
INPUT --
QUTPUT
INPUT Regq NOM -
A 2.5 k2
B ('290) 1.25 k2
B (*293) 2.5 k§2
All resets 6 k§2

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

Supply voltage, V¢ (see Note 1) 7V
Input voltage . e e 55V
interemitter voltage (see Note 2) e e e e e e e e e e .. . bbV
Operating free-air temperature range: SN54’ Clrcults e e e e e e e e e e e —55 Cto 125°C

SN74'Circuits . . . . . . . . . . o . ... 0°Cto 70°C

Storage temperature range

NOTES: 1. Voitage values, except interemitter voitage, are with respect to network ground terminal.

—65°C to 150°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 ‘290 circuit, it also applies between the two R9 inputs,

recommended operating conditions

SN54’ SN74’'
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 55 | 4.75 5 5.25 \Y)
High-level output current, IoH —800 —800 | pA
Low-level output current, 1o 16 16 | mA
A input 0 32 0 32
Count frequency, fcount B input ) 6 o s MHz -
A input 15 15
Pulse width, ty B input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, ty 25 25 ns
Operating free-air temperature, Ta -55 125 0 70 °C

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

PARAMETER TEST CONDITIONS? 290 293 uNIT
MIN TYPI MAX | MIN TYPI MAX
Vi High-level input voltage 2 2 \
ViL Low-leve! input voltage 0.8 08| Vv
Vik Input clamp voltage Vee=MIN, 51=—-12mA -1.5 -15| V
] Vec=MIN, Vig=2V,
VoH High-level output voltage ViL=08V. IgH =—800uA 24 3.4 24 34 Y
VoL Low-level output voltage Vee = MIN, - Vig=2V, 02 04 02 04|V
Vi =08V, IgL=16mAf
I Input current at maximum input voltage Vee =MAX, V=55V 1 1| mA
Any reset 40 40
hH  High-level input current A input Ve =MAX, V=24V 80 80 | A
B input 120 80
Any reset —-1.6 —1.6
lf.  Low-level input current A input Voo =MAX, V=04V -3.2 -3.2 | mA
B input —-4.8 —3.2
. SN54‘ | —20 -57 | —20 -57
log  Short-circuit output current§ Vee = MAX sn7a =8 T8 57 mA
lcc  Supply current Ve = MAX, See Note 3 29 42 26 39 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
fan typical values areat Ve =5V, Ta = 25°C.
INot more than one output should be shorted at a time.
“QA outputs are tested at 1o = 16 mA plus the limit value of || for the B input. This permits driving the B input while maintaining full
fan-out capability.
NOTE 3: I¢c is measured with all outputs open, both Rg inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.

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

- FROM TO ‘290 ‘293
PARAMETER# TEST CONDITIONS UNIT
(INPUT) (OUTPUT) MIN TYP MAX [|MIN TYP MAX
A Q 42 32 42
fmax A 32 MHz
B 0g 16 16

1 16 10 16

PLH A on 10 ns
tPHL 12 18 12 18
1 32 48 46 70

PLH A Qp ns
tPHL 34 50 46 70
Y CL=150F, 0 16 10 16

PLH 8 Qg Ry =400 ©, ns
PHL 14 21 14 21

See Note 4
tPLH 5 a 21 32 2132 |
s

tPHL ¢ 23 35 23 35
t 21 32 34 51

PLH B o ns
tPHL 23 35 34 51
tPHL Set-to-0 Any 26 40 26 40 ns
t Qa,Q 20 30

PLH Set-t0-9 A D ns
tPHL 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
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.

%‘ TeEXAS
INSTRUMENTS
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schematics of inputs and outputs

EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A AND B INPUTS TYPICAL OF ALL OUTPUTS
Vee Vee
Vee - R1 R2 $R3
20 k$2 NOM ]
INPUT —¢ --
INPUT - ¢ OUTPUT
‘JF
NOMINAL VALUES
INPUT R1 R2 R3
A 10k§2 10k§2 10k
B('LS290) 6.7k26.7kQ2 5k
B('LS293) 15k&2 15kS2 10k
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, V¢ (see Note 5) 7V
Input voltage: R inputs 7V
55V

A and B inputs

Operating free-air temperature range: SN541.5290, SN541.5293

Storage temperature range

SN741.5290, SN74L5293

NOTE 5: Volitage values are with respect to network ground terminal.

recommended operating conditions

—55°C to 125°C
0°C to 70°C
—65°C to 150°C

SN54LS’ SN74LS’
MIN NOM WAX | MIN NOM MAX| o
Supply voltage, Voo 4.5 5 55 | 4.75 5 5.25 \
High-level output current, ioH —400 —400 | wA
Low-level output current, lgp 4 8 | mA
A input 0 32 0 32
Count frequency, feount B input o 16 o 6 MHz
A input 15 15
Pulse width, ty, 8 input 30 30 ns
Reset inputs 30 30
Reset inactive-state setup time, tgy 25 25 ns
Operating free-air temperature, Ta —55 125 0 70 | °C

*9 TeEXAS
INSTRUMENTS
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electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)

SN54LS’ SN74LS’
PARAMETER TEST CONDITIONST UNIT
MIN TYPF MAX [mIN TYP mAX
Vi High-level input voltage 2 2 \
Vi Low-level input voltage 0.7 08| V
Vik Input clamp voltage Vee = MIN, Ij=—18 mA -1.5 -1.5 \%
) Vee = MIN, ViH=2V,
VoH High-level output voltage 2.5 34 2.7 34 V'
ViL=VLmax, gy =—400puA
VoL Low-level output voltage Vee = MIN, ViH=2V, loL=4 mA S 0.25 0.4 0.25 0.4 v
ViL = VL max loL=8mAf% 035 0.5
Input current Any reset Vee = MAX, V=7V 0.1 0.1
I at maximum A input 9.2 9.2 mA
input voltage B of ‘LS290 | Voo = MAX, V=55V 0.4 0.4
B of 'L.S293 0.2 0.2
Any reset 20 20
H High-level A input Ve = MAX Vi=27V 40 40 A
input current |B of ‘LS290 ’ ’ 80 80
B of '.5293 40 40
Any reset —0.4 —0.4
Low-level A input —2.4 —2.4
L inputcurrent [Bof ‘Lszgo | VCCTMAX.  VI=04V —3.2 32| ™
B of 'LS293 —1.6 —1.6
1og  Short-circuit output current§ | Ve = MAX -20 -100 |20 —100| mA
'LS290 9 15 9 15
lcc  Supply current Vee = MAX, See Note 3 L5293 9 15 o 15 mA

TFor conditions shown as MIN or MA'X, use the appropriate value specified under recommended operating conditions.
FAll 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.
ﬂQA outputs are tested at specified |g plus the limit value of || for the B input. This permits driving the B 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 =5V, Ta = 25°C

. FROM TO 'LS290 ‘LS293
PARAMETER# TEST CONDITIONS UNIT
(INPUT) (OUTPUT) MIN TYP MAX |MIN TYP MAX
A Q 32 42 32 42
fmax A MHz
B Qg 16 16
t 10 16 10 16
PLH A Qa ns
PPHL 12 18 12 18
t 32 48 46 70
PLH A QD ns
tPHL 34 50 46 70
CL = 15pF,
tPLH 10 16 10 16
B Qg RL = 2kQ, ns
tPHL 14 21 14 2
See Note 4
PLH B a 21 32 21 32
ns
PHL ¢ 23 35 23 35
t 21 32 34 51
PLH B Qp ns
tPHL 23 35 34 51
tPHL Set-to-0 Any 26 40 26 40 ns
t Qa. Q 20 30
PLH Set-10-9 A D ns
tPHL 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
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.

%‘ TeEXAS
INSTRUMENTS
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) 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.

TI 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
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is hot 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 TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD 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.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any 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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