SN54290, SN54233, SN54LS290, SN54LS293,
SN74280, SN74293, SN74LS290, SN74L5293
DECADE AND 4-BIT BINARY COUNTERS

SDLS097 MARCH 1974 — REVISED MARCH 1988

SKN54290, SN54L5290, SAE4293,

'290, 'L.S290 . . . DECADE COUNTERS SNBALE293 . . . J OR W PACKAGE
'293, 'LS293 ... 4-BIT BINARY COUNTERS SN74290, SN74293 . . . N PACKAGE
SN74L5290. SNT4L5293 . . . D OR N PACKAGE
& GND and Ve on Corner Pins (TOP VIEW)
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rot) ' U vee ne Ot e vee
description NG (2 1301 ROI2) NC 2 1307 RO(2)
rowz) 02 2PRoN) NC O3 12D R
The SN54290/SN74290, SNS4LS290/SN74L5290, ac O+ mDcke acOs 10 cke
SN54293/SN7429§. and SN54L‘3293!S.N74I‘.5293 og Os 100] CKA ag Os ‘og CKA
counters are electrically and functionally identical to NC s 9 g aa NC (s o] Ca
the SNS490A/SN7490A, SNB4ILS90/SN741S90, GNo O g GND 7 g[] Qp

SNBA93A/SN7493A, and SNBALSI3/SN741.593,
respectively. Only the arrangement of the terminals
'has teen changed for the 290, 'LS290, ‘293, and SNE4LE290, SNE4LS293 . . . FK PACKAGE
LS293. {TOP VIEW)

Each of these monolithic counters contains four
master-siave flip-flops and additional gating 10 pro-
vide a divide-by-two counter and a three-stage binary
counter for which the count c¢ycle length is divide-
py-five for the ‘290 and 'LS290 and divide-by-gight
for the 293 and '1.5293.

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-hit
binary} of these counters, the B input is connected to
the Qp output. The input count pulses are applied to
input A and the outputs are as described in the
appropriate funpction table. A symmetricat divide-by-
ten count can be obtained from the 290 and 'LS290 ‘Ls2w3
counters by connecting the QQ output to the A input

oo
and applying the input count to the B input which '-ZJ % g ;J =
gives a divide-by-ten sguare wave at output Qa,. e ) e ) g
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SN54290, SN54293, SN54LS5280, SN54L5283,
SN74290, SN74293, SN74LS290, SN74L8293
DECADE AND 4-BIT BINARY COUNTERS

logic symbolsT

‘290, 'L§290
& 534
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Rmztlﬂ-—-m CT=0
ROt 11— &
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CKA (10l= >+ Div2
19)
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& CTR
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| —
oAUl pivz i aa
Divs o {5) Qg
CKB ..!.1_1_}..b> + CcT L Qe
2 8) Qp

T These symbols are in accardance with ANSKIEEE Std ©1-1984 and IEC Publication 617-12.
Pin numbers shown are for D. J, N, and W packages.
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SN54290, SN54293, SN54L5290, SN54L5293,
SN74290, SN74293, SN74LS290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

*290, 'LS290 "290, ‘L5290 ‘293, 'LS293
BCD COUNT SEQUENCE BI-QUINARY {5-2) 280, 'LS290 COUNT SEQUENCE
{Sae Note A) {See Note B) RESET/COUNT FUNCTION TABLE (See Note C}
guUTPUT OUTPUT RESET INPUTS ouUTPUT DUTPUT
COUNT COUNT COUNT
Qp Oc Qg Qa Qs Gp G¢ Qp Roi1l Potzs Re1l Reiz)| Gp Q¢ Qg Qa Qp Qc 9 Qn
Q L L L ¢ Q it L L i H H L x L L L v 0 L L L L
1t L L L H " L L L H H M X L L L L L [ T
2 L L H ¢ 2 'L L OH L X X H  H IH L L H > v v H L
3 | L L H H 3 'L L H H X L X L COUNT 3 L L H H
4 vl H oLt 4 L H L oL L X L X COUNT 4 L H L L
| |
5 |L H L H 5 | H L L L [ S S COUNT 5 L MW L H
8 'L H H L 6|HLLH X L L % COUNT 6 |t H H t
7 L H H H 7 OIH L oMW L 7 L H H H
g8 H L L bt ] . H L H H 8 H L L L
9 H L L M 9 |H H L '293,'LS293 g H L L H
RESET/COUNT FUNCTION TABLE 10 H L H L
. RESET INPUTS OUTPUT 1 H L H H
NOTES: A. Qutput Qp is connected to input B for BCD count. R a or Gr Q 1 H H L
8. Qurput QGp is connected to input A for bi-guinary 041} olz) | 9o 1 8 A 2 -
count. j H H L L L L 13 H H L H
i
C. Ourput Qg is connected to input B. LoL * COUNT 14 H o H H L
D. H = high tevel, L = law level, X = irrelsvant X L COUNT 15 H H H H
logic diagrams (positive logic)
) ’290, '1.5290 ‘293, ‘L5293
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J QF— ap
Lob C K
o oy g
5 Q L op RoI2)
o CK
R O
(12)
Roi2)
Pin numbers shown are for 0, 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
vee .
R
INPUT -
INPUT Regq NOM
A 2.5 k§2
8 {'290] 1.25 kit
B {'293) 2.8 kil
All resets B kil

TYPICAL OF ALL OUTPUTS

100 1 NOM

Vco

OVTRPUT

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

Supply voitage, Vg (see Note 1)

Input voltage

interemitter voltage (see Note 2}

Operating free-air temperature range: SNS4° Clrcuuts
SN74° Circuits

Storage temperature range

NOTES: 1.
2. This is the voltage betwaeen two emitters of a multiple-amitter transistor,

Rg inputs, and for tha "290 circuit, it also applies petween the two R inputs.

recommended operating conditions

Y
5V
55V

—55°C t0 125°C

0°Cto 70°C

—B5°C 10 160°C

Vopltage values, except interemitter voltage, are with respsct to netwark ground terminal.
For these circuits, this rating applies hetween the two

SN54° SN74°
unNIT
MIN NOM MAX | MIN NOM MAX
Supply valtage, Ve 4.5 b 5.5 | 4.75 5 525 \Y%
High-level qutput current, loy —800 --800 Iy
Low-level autput currant, lgp 16 16 mé
A input [¢] 32 a 32
Count hrequency. legunt B mput o 16 0 o MMz
| A input 15 15
Pulse wadth, 1, B input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, ey 25 25 s
Operating lree-air remperature, Ta —Bb 125 O 70 C
s
: 4
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SN54290, SN54293, SN74290, SN74293
DECADE AND 4-BIT BINARY COUNTERS

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

‘290 ‘293
PARAMETER TEST CONDITIONST MIN_ TYP MAX |MIN_ TYPI MAX | "
V4 High-tevel input voltage 2 2 v
VL Low-level input voltage 0.8 0.8 v
Vik  Inputclamp volrage Vee=MIN, H=—12mA -1.5 -1.5 v
Vee = MIN, Vig=2V,
VaoH High-level output vol tage 2.4 3.4 24 3.4 v
Vi =08V, lgy=—800uA
VccffMlN, ViH=2V,
VoL  Low-leve! output vallage Q.2 04 .2 0.4 v
kv,L:u.sv, oL = 16 mAT
!| Input current at maximum input voltage Ve =MAX, V=55V 1 1 { mA
ANy reset 40 40
IIH High-lavel input current A rnput Voo T MAaX, V=24V 80 80 | uA
B input 12¢ 80
Any reset —1.6 —1.6
Ny Low-level input current A input Vee = MAX, V=04V -32 3.2 | mA
8 input —-4.8 —-3.2
ing  Short-circuil butput current & Vee = MAaX SN54' | -20 =57 | =20 -7 mA
SN?74' (18 —-57 | —-18 —~57
lce 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 recammended aperating conaitions.

Fan typical values are at Voo = S5V Tph - 25°C.
Mot more then ane dutput should be shorted at a time

‘DA outputs are tested at iq) = 16 mA plus the limit value of Iy for the B input. This permits driving the B input while maintaimng full

fan.out capability .

NOTE 3 lcg is measured with all outputs apen, both Rg tnputs grounded foilowing momentary connection ™ 4.5 ¥V, and all other inputs

grounded.
switching characteristics, Vec =5V, Ta = 25°C
FROM TO ‘290 ‘293
PARAMETER¥ TEST CONDITIONS UNIT
(INPUT) {QUTPUT) MIN  TYP MAX [MIN TYP MAX
; A Qp 3z 42 32 42 MH
max 8 Qg 16 16 ‘
LM 10 16 1 16
PL A 0p 0 ns
TP L 12 18 12 18
PLH 3z 48 a6 70
L A Qp ns
tPHL 34 50 46 70
1 CL =19 pF. T ) g
tPLH B Qg R =400 %, 3 = 14 ! ns
PHL See Note 4 ! 2!
P 21 32 21 32
B Qe ns
tPHL 23 35 23 35
T 21 32 34 a1
PLH 8 ap ns
tPHL 23 35 34 51
tPHL Set-te-0 Any 26 40 26 40 ns
t Cp.Q 20 30
PLH Set-to-B A D ns
tPHL Qg. Q¢ 26 40
-
#'max = maximum count frequency
tpL = propagation delay time, low-ta-high-level output
tpHL = propagation delay time, high-to-low-level output
NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
-
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SN54LS290, SN541LS293, SN74L5230, SN74L5293
DECADE AND 4-BIT BINARY COUNTERS

schematics of inputs and outputs

-

S
> R3

Vee —-—-—1!—-—-—-—— —

L
$ 20 kS2 NOM

La P
INPUT T4 ——

EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A AND B INPUTS

{NPUT R1 R2 R3

NOMINAL VALUES

A 10k{2 10k} 10D
Bi'LS290) 67k{26.7kS2 5k
B{'L8293) 15k£ 15k{2 10«82

TYPICAL OF ALL DUTPUTS

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

Supply voltage, Vg see Note 5)
Input voltage: R inputs
A and B inputs
Operating free-air temperature range: SN54LS290, SN541.5293
SN74L5290, SN7415283
Storage Temperature range

NQOTE 5: Vvoltage values are with respect t0 network ground ter minal.

recommended operating conditions

7V

7V

.. .. . BBY
—565°C 10 125°C
0°C to 70°C
—65°C to 150°C

SN54LS' SN74LS' B
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Vo 4.6 5 5.5 | 4.75 5 5258 Y
High-tevel ourput current, lgH —400 —400 7y
Low-level output current, lg 4 8 mA
Caunt freguency, fegunt A nput g 3 0 52 MHz
B input 0 16 a 16
A input i5 15
i Pulse width, 1, B input 30 20 ns
Reset inputs 30 30
{ Reset inactive-state setup lime, tg, 2b 25 ns
lT)peralmg tree-air temperature, Ta -55 128 0 70 C
I
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SN5415290, SN54L5293, SN74L5290, SN74L8293
DECADE AND 4-BIT BINARY COUNTERS

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

PARAMETER TEST CONDITIONS? SNIALY SN7ALY UNIT
MIN TYP! MAX | MIN TYPE MaX
ViH High-level input voltage 2 2 A"
VL Lowlevel input voltage 0.7 0.8 v
Vik Input clamp voltage Vee = MIN, Iy = —18mA ~1.5 —-15( Vv
Voo = MIN, ViIH=2V,
High-level output volt 2.5 3.4 2.7 34 v
VoH High-level output voltage ViL= V)L max, top = —400 kA
Ve = MIR, ViH=2V, lo =4 maY 0.26 04 026 0.4
VoL Low-evel output voltage VCC= v H IOL r—y 595 1%
L 1 max oL m 5 0.5
Inout N Any reset Ve = MAX, V=7V 0.1 0.1
n ren
\ “"‘ eur A mput 0.2 0z}
b m“‘r:""m B of 'LS200 | Voo = MAX, V=65V 0.4 04} ™
t volt
NRUTYOTIRO® I8 of 'L5293 0.2 0.2
Any reset 20 20
High-tevet A input 40 40
1 \Y = MAX, V= 2.7V A
M inputcurremt [Bof 'LS280 | ©C : ) @o| ®
B of 'LS203 44 40
Any reset -0.4 —0.4
Low-igvel A input -2.4 —~2.4
| Voo = MAX, V=04V
" input current  [B of ‘L5200 cc ! —3.7 -3.2 mA
B ot 'L5203 -1.6 —-1.6
Igg  Short-circuit output current ¥ | vpp = MAX -20 —100 | -26 ~100| maA
'LE220 9 15 9 15
lcc  Supply current Voo = MAX, See Note 3 “Lsz03 P P P 15 ma

TFor conditions shawn as MIN ar MA X, use the appropriate value specified under recommended operating conditions.
':;AII typicatvalues areat Vo =5V, Ta = 25°¢.
2 MNot more than one output shauld be shorted at a time, anc duration of the short-circuit should not exceed ane sécond.
qQA outputs are tested at specified I o plus the limit value of 1) for the B input. This permits driving the B input while maintaining full

fan-out capability.

NOTE 3: |cp is measured with all outputs opan, both Rg inputs grounded fallowing mamentary connection to 4.5 V, ano all other inpu1s

grounded,

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

FROM TO 'LS290 L5293
PARAMETER¥ TEST CONDITIONS UNIT
(INPUT) (QUTFPUT) MIN  TYP MAX |MIN TYP MAX
. A Qp 32 az 32 42 MH
man B Qg 16 16 ‘
PPLH 10 16 0 16
L A Qp ns
TFHL 12 12 12 18
PLH 32 48 A6 70
A Qp ns
IPHL 34 50 a6 LY
b= 150k, 10 6 T
t
o B “e AL=2ke 1w 1w @™
1
- ) See Nore & 21 32 21 32
PLH
B Q¢ ns
PHL 23 35 23 35
t
1 ! 21 32 4 51
PLH B i Qp 3 ns
tPHL ; 23 35 34 61
PHL Ser10-0 Any 26 40 26 40 ns
t Qa, 0 20 30
sl Set-10-9 A D ns
PPHL - Qg Q¢ 26 40
#fmax = maximum count frequency
1pLH = propagation delay time, low-to-high-level output
tpyL = propagation delay time, high-to-low-levet output
NOTE 4: Load circuits and voltage wavetorms are shown in Section 1,
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with Tl'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 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, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

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

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl 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.

Copyright ® 1996, Texas Instruments Incorporated



