TYPES SN54290, SN54293, SN54LS290, SN54L.5293,
SN74290, SN74293, SN74L5290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

MARCH 1974-REVISED DECEMBER 1983

' ' 4290, SN54LS290, SN54293,
290, 'LS290 . . . DECADE COUNTERS o KA
293, 'LS293. .. 4-BIT BINARY COUNTERS SN74290, SN74293 ... J ORN PACKAGE
SN74L5290, SN74LS293 ... D, JORNPACKAGE
e GND and Vcc on Corner Pins (TOP VIEW)
(Pins 7 and 14 Respectively) 290 =
roe) v U1aflvee ne O Ul vee
description Nc 02 1301 RO(2) Nc 2 13 RO(2)
ro2) O3 12DRo(1) - Nc O3 120 Ro(1)
The SN54290/SN74290, SN54L.5290/SN741L.5290, ac 04 1] cKB Qc E 4 ”D CKB
SN54293/SN74293, and SN54LS5293/SN74LS203 ap s 100 ckA apOs 100 ckA
counters are electrically and functionally identical to , NC (16 9 :] QA NC C 6 9 :] Qa
the SN5490A/SN7490A, SN54LS90/SN74LS90, enod?  shap eNoOr  spap
SN5493A/SN7493A, and SN54LS93/SN74LS593,
respectively. Only the arrangement of the terminals
has been changed for the ‘290, 'LS290, ‘293, and SN5415290, SN54LS293 . . . FK PACKAGE
'L§293. SN74LS290, SN74LS293 . .. FN PACKAGE
(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 'LS290 and divide-by-eight
for the 293 and '1.S293.

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 od
and applying the input count to the B input which _ 8 g 2 é’ 2
gives a d‘ivide-by-ten square wave at output Qa. g
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PRODUCTION DATA :
This document contains information current as U
of pfqblitti:atinn tzgtet. Pmd'ufts clnnform to TEXAS
specifications per the terms of Texas Instruments
standard warrpanty. Production rrncessing does lN STRU M ENTS
not necessarily include testing of all parameters. POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265

3-927



TYPES SN54290, SN54293, SN54L.5290, SN54L.5293,
SN74290, SN74293 SN74LS290 SN74L5293
DECADE AND 4-BIT BINARY COUNTERS

290, ’'LS290 ‘290, 'LS290 ‘293, 'LS293
BCD COUNT SEQUENCE BI-QUINARY (5-2) *290, '1.S290 COUNT SEQUENCE
{See Note A) (See Note B) RESET/COUNT FUNCTION TABLE (See Note C)
UTPUT
COUNT OUTPU COUNT ouTPUT RESET INPUTS ouTPUT COUNT OUTPUT
Qp Qc Qg Qp Qa Qp Qc Qg Ro(1) Rot2) Rg(1) Rg(2)|Qp Q¢ Qg QA Qp Qc Qg Qa
0 L L L L 3} L L L L H H L X |L L L L 0 L L L L
1 L L L H 1 L L L H H H X L |L L L L 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 L 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 . L X L X COUNT 4 L H L L
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
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, 'LS293 9 H t L H
RESET/COUNT FUNCTION TABLE 10 H L H L
NOTES: A. Output Qa i ted 1o inout B for BED RESET INPUTS OUTPUT 1 H L H H
H . utpu A IS connecte: o INpu or count. \
B. Output Qp is connected to input A for bi-quinary oty Rofz) | 90 QAc Qs Qa 12 HoHoLot
count. H H L L L L 13 H H L H
C. Output Qp is connected to input B. L X COUNT 4 H H H L
D. H = high level, L = low level, X = irrelevant X L COUNT 15 H H H H
logic diagrams
1) 290, 'LS290 293, 'LS293
Ro(2) 2L o
. 9
(10) ) o0 (10) U
3 INPUT A —ab CK : INPUT A . 1
i K K
-] 5)
- : J afetEl o a1 J ale—2Lag
- (11) INPUT B ——————-a>CK
INPUT B — ﬁ>cn<
=) K X
o -
4
2 i b e
(7] cK
(4)
J Q Qc K
PCK . .
1L_"*’K L3
(8)
R J Q Qp
0 "
& " K
S (8) (13) '——j
Q Qp Ro(2)
y‘i?cx
12
Ro(1) 2L T
RO(Z)(13

Pin numbers shown on logic notation are for D, J or N packages.
The J and K inputs shown without connection are for reference only and are functlonally at a high level.
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TYPES SN54290, SN54293, SN74290, SN74293
DECADE AND 4-BIT BINARY COUNTERS

schematics of inputs and outputs

EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee -
Req = Vee
. 100 2 NOM -
INPUT -
OUTPUT
INPUT Req NOM -
A 2.5 k)
8 {'290) 1.25 k§2
B ('293) 2.5 k§2
All resets 6 k2

i

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

Supply voltage, Vi (see Note 1) 7V
Input voltage 55V
Interemitter voltage (see Note 2) . . .. bbbV
Operating free-air temperature range: SN54’ Clrcuns e e e e e e e —55 Cto 125°C

SN74'Circuits . . . . . . . . .% . . .. ... ... 0°Cto70°C

Storage temperature range —65°C to 150°C

NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal,
2. This is the voltage between two emitters of a multiple-emitter transistor. For these ‘circuits, this rating applles between the two

Rg inputs, and for the ‘290 circuit, it also applies between the two R9 inputs,

recommended operating conditions ; 3
SN54’ SN74’
MIN NOM MAX | MIN NOM MAX uNiT 8
Supply voltage, Vo 45 5 55[475 5 525| V O
High-level output current, IoHy —800 —-800 uA S
Low-level output current, 1g|_ . 16 16 | mA L
Count frequency, feount . A Amput 0 32 9 32 MHz Q
B input 0 16 0 16 =
A input 15 15 =
Pulse width, t, B input 30 30 ns I—
Reset inputs 15 15
Reset inactive-state setup time, tu 25 25 ns
Operating free-air temperature, TA -55 125 0 70 | °C
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TYPES SN54290, SN54293, SN74290, SN74293
DECADE AND 4-BIT BINARY COUNTERS

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

PARAMETER TEST CONDITIONS? 290 293 UNIT
- MIN TYPi MAX | MIN TYPI MAX
ViH High-level input voltage 2 2 \
ViL Low-level inputvoltage 0.8 08| V
Vik Input clamp voltage Vee=MIN, §)=—12mA -1.5 -15]| V
VoH High-level output voltage Vec =MIN. - ViH=2V, 24 34 . 24 34 \Y
ViL=08V, IgH=-800uA
VoL Low-level outputvoltage Vec=MIN, Vi =2V, 0.2 0.4 02 o4 v
VIL=08V, IgL=16mAS .
. I Input current at maximum input voltage Vee =MAX, V=55V 1 1| mA
Any reset 40 40
hH High-leve! input current A input Vee=MAX, V=24V 80 80 | A
B input 120 ) 80
Any reset —1.6 —-1.6
it  Low-level input current A input Vee =MAX, V=04V -3.2 -32 | mA
B input —-4.8 —3.2
o SN54' | -20 —-57 | —20 —57
los  Short-circuit output current§ Ve = MAX s =8 57 "8 ) mA
lcc  Supply current Vce = 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 are at Voo =5 V, Ta = 25°C.

§Not more than one output should be shorted at a time. .

ﬂOA outputs are tested at Ig; = 16 mA plus the limit value of ||| for the B input. This permits driving the B input while maintaining futl
fan-out capability. .

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

3 . grounded.
switching characteristics, Vcg =5V, Ta =25°C
—
-] FROM TO '290 293
- PARAMETER® TEST CONDITIONS UNIT
(INPUT) {OUTPUT) MIN TYP MAX |MIN TYP MAX
O . A Qn 32 42 32 42 H
r4
g max ) Qg 16 16
— t 10 16 10 16
PLH A Qa ns
(@] tPHL 12 18 12 18
m tPLH 32 48 a6 70
()] A Qp ns
tPHL 34 50 46 70
1 CL=150F, 0 16 0 16
tPLH 8 G RL=4009, 1421 1w a1 ™
PHL See Note 4
tPLH 21 32 21 32
B Q¢ ns
tPHL 23 35 23 35
1 21 32 34 51
PLH B Qp ns
tPHL 23 35 34 51
tPHL Set-to-0 Any 26 40 26 40 ns
1] Qp, Q
PLH Set-to-9 A D 20 30 ns
tPHL Qg, Q¢ 26 40

Ofmax = maximum count frequency *

tp| 4 = propagation delay time, low-to-high-level output
tpH L = propagation delay time, high-to-low-level output
NOTE 4: See General Information Section for load circuits and voltage waveforms.

. *l’
3.930 TEXAS
INSTRUMENTS

POST OFFICE BOX 225012 ® DALLAS, TEXAS 75265



TYPES SN54LS290, SN54L.5293, SN74L.S290, SN74L5293
DECADE AND 4-BIT BINARY COUNTERS

REVISED OCTOBER 1976 |

schematics of inputs and outputs

EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A AND B INPUTS TYPICAL OF ALL OUTPUTS
Vee
Vee ——1'—-—' - -
S
$20k2 NOM
INPUT - - OUTPUT
NOMINAL VALUES
INPUT R1 R2  R3
A 10k 10kQ2 10k
B {'LS290) 6.7k{26.7k§2 5kS
B ('LS293) 15k&2 15k 10k
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)
Supply voltage, Voo (seeNote B) . . . . . . . . L L L o L e e e e e e e 7V
Inputvoltage: Rinputs . . . . . . « . .« L o e e e e e e e e e e e e e e e e e e e 7V
AandBinputs . . . . . . . . . . . . . . i e e e ... bbYV
Operating free-air temperature range: SN54LS290,SN54LS293 . . . . . . . . . .. .. —55°Cto125°C fg=ls
SN74LS290,SN7418293 . . . . . . . . . . ... .. 0°Cto70°C 3
Storage temperaturerange . . . . . . . . . . . . . . . . . . . . .. .. .... =—65Cto150°C FENNES
NOTE &5: Voltage values are with respect to network ground terminal. w
L
recommended operating conditions QO
—-—
SN54LS’ SN74LS’ T a
MIN NOM MAX | MIN NOM MAX Q
Supply voltage, Vco 4.5 5 6.5 ] 475 5 5.25 \}
High-level output current, 1o ! —400 —400 | uA |__l
Low-level output current, lgp 4 8 | mA l'_
c ¢ ¢ . A input 0 32 0 32 MH
Y4
ount frequency, feount B input 0 6] o 16
A input 15 15
Pulse width, ty, . 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 0 70 °C

i .
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TYPES SN54LS290, SN54L.5293, SN74LS290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

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

PARAMETER TEST CONDITIONS? SNSALS' SN74LY UNIT
MIN TYPI MAX |MIN TYPE maX| "
ViH High-level input voltage 2 2 \"
V)L Low-level input voltage 0.7 0.8 \Y
ViK [Input clamp voltage Vee = MIN, I|=—18 mA ~-1.5 -15| V
i Ve = MIN, VIH=2V,
VoH High-level output voltage 25 3.4 2.7 3.4 \"
ViL=ViLmax, lgH =—400uA
Vee = MIN, ViH=2V, | =4 mAfS 0.25 0.4 0.25 04
VoL Low-level output voltage VCC_ tH oL, - = ] \
. 1L = VL max lor. =8 mA 0.35 0.5
Any reset Vee = MAX, Vi=7V 0.1 0.1
! t current
| :pu e e input 0.2 02|
maxi m
e f :I’t” _ [Bof’Ls200 | veg=MAX, V=55V 0.4 o4l ™
input volta
P % 8 of 'Ls203 0.2 0.2
Any reset 20 20
' High-level A input Ve = MAX Vi=27V . 40 40 A
"H input current |B of ‘'LS290 cc ’ =< 80 80| ¥
B of 'LS293 40 40
Any reset -0.4 —-0.4
Low-level A input -2.4 —2.4
| Vee = MAX, V=04V A
L input current |B of ‘1.S290 cc 1=0 -3.2 -3.2 m
. [Bof’Ls293 ‘ 1.6 ~1.6
log Short-circuit output current§ | Voo = MAX —20 —100 | —20 —100| mA
'LS290 9 15 9 15
lcc  Supply current Vge = MAX, See Note 3 ‘ "LS293 3 15 ° p mA

TFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.

}All typical values are at Vec =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. .
fa outputs are tested at specified | plus the limit value of 1) for the B input. This permits driving the B input while maintaining full
A oL L .
fan-out capability.
F
<
-
n

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. v

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

FROM TO ‘'LS290 . ‘LS293
PARAMETER® TEST CONDITIONS UNIT
{INPUT) (OUTPUT) MIN TYP MAX |MIN TYP MAX

A ap 32 42 32 42
f MHz
max . B Qg 16 16
t ) ' 10 16 10 16
PLH A Qa ns
tPHL : 12 18 12 18
t . 32 48 46 70°
PLH A ap ns
tPHL c F 34 50 46 70

L= pF,

t 10 16 10 16
tPLH 8 Qs AL = 2k, - e 21 a2 ™
PHL See Note 4
tPLH » 21 32 21 32

B Q¢ ns
PHL 23 35 23 35
tPLH 21 32 34 51

B Qp ns
tPHL ‘ 23 35 34 51
tPHL . Set-to-0 Any 26 40 26 40 ns
t Qp, Q . 20 30
PLH Set-10-9 A D ns
tPHL Qg. Qc 26 40

ofmax = maximum count frequency
tpLH = Propagation delay time, low-to-high-level output
tpHL = Propagation delay time, high-to-low-level output
NOTE 4: See General Information Section for load circuits and voltage waveforms.
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