SN54290, SN54293, SN54L5290, SN54L5293,
SN74290, SN74293, SN74LS290, SN74LS293

DECADE AND 4-BIT BINARY COUNTERS

MARCH 1974 — REVISED MARCH 1988

’290, 'LS290 . . . DECADE COUNTERS
293, 'LS293 . .. 4-BIT BINARY COUNTERS

GND and V¢ on Corner Pins
{Pins 7 and 14 Respectively)

description

The SN54290/SN74290, SN54L.5290/SN74LS290,
SN54293/SN74293, and SN54LS293/SN7415293
counters are electrically and functionally identical to
the SN5490A/SN7490A, SN54LS90/SN741S90,
SNB493A/SN7493A, and SNB4LS93/SN74LS93,
respectively. Only the arrangement of the terminals
has been changed for the ‘290, 'LS290, ‘293, and
'L5293.

Each of these monolithic counters contains four
master-siave 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 ‘L5290 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 Qpa output. The input count pulses are applied to
jnput 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
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.

SN54290, SN54L.5290, SN54293,
SN54LS293 . . . J OR W PACKAGE
SN74290. SN74293 . . . N PACKAGE
SN741.S290, SN74LS293 . . . D OR N PACKAGE

(TOP VIEW)
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PRODUCTION DATA documents contain information
current as of publication date. Products conform to
specifications per the terms of Texas Iastruments
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SN54290, SN54293, SN54LS230, SN54L5293,
SN74290, SN74293, SN741.5290, SN741LS293
DECADE AND 4-BIT BINARY COUNTERS

jogic symbols?

‘290, 'LS280
& CTR
ro(1H12
(13) CT=0
RO(2)——
Ro(1—2L &
ns(z)ﬁ’-— s
D1
CKA (10} - V2 ®
LR TY
| 3CT=1
DIVS (5)
——o2~08
{11) cT _L
cxB——Ep> + ac
2 (8)
+3CT=4 -———0p
'293, ‘15293
& CTR
COTTTRLEL S I PR
ro2) 22,
. I
DIv2
CKAﬂm&>+ 9 Qa
DIVS 0 {5) os
c.(g..‘.‘..".’.h> + cT —Lﬂc
2 (8) ap
1 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.
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SN54290, SN54293, SN54L5290, SN54L8293,
SN74290, SN74293, SN74LS290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

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 G¢ Gg Qa Qa Qp Oc Op Rot1) Roi2) Ra(1) Ra2)| Gp Oc OGs Ga Qp Q¢ Qg Qa
0 L L L L o L L L L H H C X |t L L L ) L L L C
1 L L L H 1 Lt L L H H H X LjL L L L 1 L L L H
2 L L H L 2 L L H t X x H H|H L L H 2 L L H L
3 (L L H H 3 {L L H H X L X L COUNT 3 v v o H oH
4 L H L L 4 |L H L L Lt x L X COUNT a L H oL oL
5 L H L H 5 H L L L L X X L COUNT 5 L H L H
6 | L H H L 6 |H L L H X L L X COUNT 6 |L H H L
7 L H H H 7 H L H L 7 L H H H
B H L L t 8 H L H H 8 H L L t
9 H L L _H 9 H H L L ‘293, ‘1S293 9 H L L H
RESET/COUNT FUNCTION TABLE 10 H L H L
é a & for BCD RESET INPUTS OUTPUT 1" H L H H
NOTES: A. Output Qp is connected to input or count.
B. Output Qp is connected to input A for bi-quinary Roin Rofz) |Op Gc Q3 Ca 12 Ho oML
count. H H L L b L 13 H H L H
C. Output Qp is connected to input B. L X COUNT 14 H H H L
D. H = high tevel, L = low level, X = irrelevant X L COUNT 15 H H H H 2
. . . [}
logic diagrams (positive logic) ®
L
" 290, 'LS290 ‘293, 'LS293 >
vaiy 9L 3
Ro{2) — @ o
(10) s of—-oa (10) o o
INPUT A —— | cK INPUTA L ek =
K K -
(5)
o alerap 1y ! a 98
(1 INPUT B o> CK
INPUT B CK
- iy
—
(4
1 5 a (4) ac
@) ‘o> CK
J a Qc K
9 CK
. .y
8
J Q‘———( ) Qp
CK
4 K
s afet& ap Ro(z) {22
CK
R OH-
12)
RO(”:B
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.
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SN54290, SN54293, SN74290, SN74293
DECADE AND 4-BIT BINARY COUNTERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vce -
Rea -= Vee
100 £2 NOM
INPUT --
OUTPUT
INPUT Req NOM —_
A 2.5 k2
8 "290) 1.25 k2
B ('293) 2.5 kS
Al resets 6 kSl

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

2 Supply voltage, Vc( (see Note 1) 7V
Input voltage P 55V
Interemitter voltage {see Note 2) S O R 55V

:'. Operating free-air temperature range: SN54' Circuits . . . . . . . . . . . . - . . . . —55°C to 125°C

- SN74'Circuits . . . . . . . . % .. .. ... ... 0°C070°C

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

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

< 2. This is the voitage between two emitters of 8 muitiple-emitter transistor. For these circuits, this rating applies between the two
a' Rq 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 voitage, Vce 4.5 5 5.5 | 4.75 5 525 v
High-levet output current, |gH —800 —800 HA
Low-level output current, Q) 16 16 | mA
Count frequency, feount A .mput 0 32 0 32 MH2z
. B input 0 16 0 16
A input 15 15
Pulse width, ty, B input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, tg, 25 25 5 ns
Operating free-air temperature, T -55 125 0 70 °C

*p
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SN54290, SN54293, SN74280, SN74293
DECADE AND 4-BIT BINARY COUNTERS

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

‘290 ‘293
PARAMETER TEST CONDITIONS? UNIT
MIN TYPE MAX |MIN TYPE MAX
V|4 High-level input voltage 2 2 \
ViL Low-level input voitage 0.8 08| v
Vik  Input ctamp voltage Ve =MIN, Ij=—12mA -1.5 —15| Vv
Vee=MIN, V=2V,
Vou High-tevel output voltage cc H 24 3.4 2.4 3.4 v
ViL=08V, IgH=-800uA
Voo =MIN, Vig=2V,
Vot Low-level output voltage 0.2 0.4 0.2 04| V
ViL=08V, IgL=16mAl
Iy Input current at maximum input voltage Vee = MAX, V=55V 1 1] mA
Any reset 40 40
lj4  High-level input current A input Voo =MAX, V=24V 80 80 | wA
B input 120 B8O
Any reset -1.6 —1.6
1) Low-level input current A input Vee =MAX, V=04V —-3.2 —3.2 | mA
B input -4.8 ~3.2 2
. SNb54* | -20 —57 | —-20 —57
log  Short-circuit output current§ Ve = MAX mA
SN74' |—-18 —57 | —18 —57
Icc  Supply current Ve = MAX, See Note 3 29 42 26 39 | mA 3
L
tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. >
$All typical values are at Voe =5 V, Tp = 25°C. (]
§Not more than one output should be shorted at a time. Q
quA outputs are tested at Ig; = 16 mA plus the limit value of ty for the B input. This permits driving the B input while maintaining fult
fan-out capability. —l
NOTE 3: Igc is measured with all outputs open, both Rg inputs grounded following momentary connection to 4.6 V, and all other inputs P—
grounded. |—
switching characteristics, Vcc =5V, TaA =25°C
FROM TO ‘290 ‘293
PARAMETER¥ TEST CONDITIONS UNIT
{(INPUT} (OUTPUT) MIN TYP MAX | MIN TYP MAX
A Qa 32 42 32 42
f MH,
max B ag 16 16 i
t 10 16 10 16
PLH A Qa ns
PHL 12 18 12 18
1 32 48 46 70
PLH A ap ns
PHL 34 50 46 70
1 CL=150F, 0 16 0 16
:PLH 8 s AL =400 2, Y R—T ra T
PhL See Note 4
WPLH pil 32 21 32
B8 Qc s
tPHL 23 35 23 35
1 21 32 34 51
PLH 8 ap ns
tPHL 23 35 34 51
tPPHL Set-to-0 Any 26 40 26 40 ns
t Qp.Q 20 3
PLH Set-to-9 A D 0 ns
PHL Qg. Q¢ 26 40
#fmax = maximum count frequency
tpH = 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.
5 2-795
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SN54LS290, SN5415293, SN74LS290, SN741S293
DECADE AND 4-BIT BINARY COUNTERS

schematics of inputs and outputs

EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A AND B INPUTS TYPICAL OF ALL OUTPUTS
Vee Vee
‘D ‘P <P
vcc—_T—— - $R1 2R2 2R3
I
< =
$20 k2 NOM J J
. (NPUT - Y—q -—
INPUT —¢-f - »f ouTPUT
h 4 *
Y i v
,;7 NOMINAL VALUES
INPUT R1 R2 R3
A 10k 10k 10k
2 B(‘'LS290) 6.7k{26.7kQ2 5k
B ('L5293) 15k§ 15k 10k
- . . . . .
-4 absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
-
o Supply voltage, VcC (see Note 5} A"
o input voltage: R inputs . A"
s_ A and B inputs PN .. ... B85V
(9] Operating free-air temperature range: SN541L.5290, SN541L.5293 —55°C to 126°C
& SN74L5290, SN74L5293 0°C to 70°C
Storage temperature range e e e e e e e e —65°C to 150°C
NOTE 5: Voltage values are with respect to network ground terminal.
recommended operating conditions
SN54LS’ SN74LS’
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 6.5 | 4.75 5 525 v
High-level output current, IoH —400 —400 | ®A
Low-tevel output current, igL 4 8 | mA
A input 0 32 0 32
MH
Count frequency, fcount 8 inpat ry 16 ° 16 2
A input 15 16
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 —565 125 V] 70 | °C
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SN5415290, SN5415293, SN74LS290, SN74L5293
DECADE AND 4-BIT BINARY COUNTERS

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

SNE4LS’ SN74LS’
PARAMETER TEST CONDITIONS? UNIT
MIN TYPf MAX | MIN TYP MAX
Viy High-level input voltage 2 2 \"
ViL Low-level input voltage 0.7 08| V
Vik Input clamp voltage Vee = MIN, Iy =—18 mA —-1.5 —-15| V
\ High-level output volt: Vee = MIN. Vin=2V. 25 34 2.7 3.4 v
-level ou voltal 8 X 8 X
On Tigh-ie Py 9 ViL = Vi max, loy =—400uA
Vee = MIN, ViH=2V, 1oL =4 mAS 0.25 0.4 0.25 0.4
VoL Low-level output voltage cc H oL v
V)= V| max oL = 8mAT 035 05
Inout " Any reset Vee = MAX, V=7V 0.1 0.1
n curren
: tp“ R " A input 0.2 0.2 A
Xim m,
P mf ! “‘"" Bof 'LS200 | Voo=MAX,  V{=5.5V 0.4 04
input voltage
PUVeTtas® g of 'LS203 0.2 0.2
Any reset 20 20
. High-level A input Vor = MAX Vi=27V 40 40 A
1 input current |B of 'L.§290 cc ’ = 80 8o| M
B of ‘LS293 40 40 2
Any reset —-0.4 —0.4
. Low-level A input v MAX Vi=04V —2.4 —2.4 A
= , =0. m
It input current !B of 'LS290 cc ! —3.2 —3.2 /]
B of 'LS293 -1.6 —-1.6 8
lgs Short-circuit output current | Vo = MAX —20 -100 { 20 —100| mA ';
'LS290 9 15 9 15 Q
| Supply current Vee = MAX, See Note 3 mA
cc Supplycu cc L5293 9 15 9 15 o)
t For conditions shown as MIN or MAX, use the appropriate value specified under recommended oparating conditions. —J
{FAIl typical valuesare at Vo =5 V, Ta = 25°C. P‘
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. l—
ﬂQA outputs are tested at specified 1o plus the limit value of 1) for the B input. This permits driving the B input while maintaining full
fan-out capability.
NOTE 3: l¢g 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 T0 ‘LS290 ‘LS293
PARAMETER? TEST CONDITIONS UNIT
{INPUT) (OUTPUT) MIN TYP MAX [MIN TYP MAX
] A Qa 32 42 32 42 MH
max B Qp 16 16 ?
t 10 16 10 16
PLH A Qa ns
PPHL 12 18 12 18
t] 32 48 46 70
PLH A Qp ns
tPHL 34 50 46 70
: CL = 150F. 0 16 0 16
‘PLH 8 8 AL = 2k2. 14 21 14 21 ne
PHL See Note 4
tPLH pal 32 21 32
B Qe ns
PHL 23 35 23 35
f 21 32 34 51
PLH B ap ns
PHL 23 35 34 51
P Set-t0-0 Any 26 40 26 40 ns
1] Qp. Q 20 30
PLH Set-to-9 A -D ns
PPHL Qg. Q¢ 26 40
#fmax = maximum count frequency
tp 4 = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voitage waveforms are shown in Section 1.
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