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BULLETIN NO. DL-§ 7611833, MARCH 1978—-AEVISED OCTOSER 1978

‘290, ‘L5290 ...
‘293, ‘LS293 ...

DECADE COUNTERS
4-BIT BINARY COUNTERS

GND and Ve on Corner Pins
(Pins 7 and 14 Respectively)

description

The SN54290/SN74290, SN54LS290/SN741.5290,
SNB4203/SN74293, and SN54LS203/SN74L5293
counters are electrically and functionally identical to
the SNB5490A/SN7490A, SNB4LSB0/SN741S90,
SNB493A/SN7493A, and SNB4LS93/SN74LS93,
respectively, Only the arrangement of the terminals
hes been changed for the ‘280, 'LS280, '293, and
'LS293.

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 '280 and 'LS290 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 'LS280
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.

SNB4290, SN54L5200...J OR W PACKAGE
SN74290, 8N741.8290 . .. ) OR N PACKAGE
(TOP VIEW)
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SN74293, SN74L.5293 ...J OR N PACKAGE
{TOP VIEW}
OUTPUTS
vee L i A vy
" 1nLj2 n L 9 8
7] 1} T
T T
4 §

NC NC NG , NC GND

OUTPUTS

&
&)

positive logic: see function tables

NC—No internal connection
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TYPES SN54290, SN54293, SN541S290, SN5415293,
SN74280, SN74233, SITA1S290, SN741S293
DECADE AND 4-BIT BINARY COUNTERS

‘200, 'LS290 ‘290, *LS280 ‘293, ‘L5293
BCD COUNT SEQUENCE BI-QUINARY (5-2) '290, ‘LS290 COUNT SEQUENCE
{See Nots A} (Ses Nots B) RESET/COUNT FUNCTION TABLE (See Note C)
OUTPUT OUTPUT AESET INPUTS ouTHUT oyTPUT
COUNT COUNT COUNT
Qp Qc Og Q4 Qa Cp Q¢ Q8| [Rg1) Rorz Retn_Mei2] Op Oc Op Ga Op Oc O Ga
6 L L © L o JL L L L W W L x|t L L ¢t 0 |[L L t t
1 L Lt L H 1 L L L H H ™ X L Lt L L L 1 L L L H
I N T T T 8 2 |v L H b X X W  H|Mm L v M 2 L v H oL
1 |L L H H 3 L t H H X L X L COUNT 3 |L v H H
4q L H L L 4 L H L L L X L x COUNT 4 L H [ L
S |L H L H 5 |H L L L L X x L COUNT s | B L H
6 [L H w1 6 |w t L H X L L _x COUNT 6 |L W H L
7 L H H H 7 H L H L 7 L H H H
B |H L L L 8 |H L H H 8 | L L ot
9 JH L L H 9 |H B L L ‘203, 'L8293 9 [HM L L H
RESET/COUNT FUNCTION TABLE 10 H L H L
NOTES: A. Output Qp i ted to input B for BCD RESET INPUTS OUTRIT S
H . A is connec NPy r count,
B. Output Qp is connected to input A for bi-quinary Roir Foizs |Gp Gc O Ga 12 nowoLoL
caunt, H H | L L t t Ll I T B W )
C. Output Qp is connectad to input B. L X COUNT oM N OHL
D. H = high level, L = low level, X = irrelevent X L COUNT 15 H H H H
functional biock disgrams
(1) ‘290, 'LS280 ‘203, 'LS283
Rgz) 2 o)
{10} ¢ a—la, 10 aa
INPUT A cK INPUT A
K
{5)
b ajedl o an ——ap
an INPUT B op
INPUT B CcK
j
9
4
4 J Q @ Qac
CK
5 alediél oo "
L CK
K
8
i @ {8)
CK
K
Aoy 412
(8} 1
S Q ap Ro(2)
CK
R GH
o
Ro2)

The J and K inputs shown without connection are for refersnca anly end ars functionally at & high levei.
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TYPES SN54280, SN64293, SN74280, SN74283

DECADE AND 4-BIT BINARY COUNTERS

schematics of inputs and outputs
EQUIVALENT OF EACH INPUT TYPICAL OF ALL QUTPUTS
Veo -
Req - Vee
100 2 NOM
INPUT ==
) 4 -=
) 4
P ouTPUT
INPUT R.q NOM -—
A 252
B {*290) 1.25 k1
8 (293) 2.5k
Al ressts 6 k2

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

Supply voltage, Vo (see Note 1)

Input voltage

Interemitter voltage (see Note 2)

Operating free-air temperature range: SN54’ Curcults e e
SN74' Circuits . . . . . . . . .
] Storage temperature range

NOTES: 1. Voitags values, except interemitter voitage, are with respsct 1o natwork ground terminal.
2. This is the voitage b two sof 8 it . For these circults, this rating appliss betwsesn the two

Rp Inputs, and for the ‘290 circult, it also spplies bstween tho two Rg inputs.

recommended operating conditions

A"
65V
55V

—55 Cto 125°C
. 0°Cto70°C
—65°C to 150°C

SNG4’ SN74’
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.75 5 525]| V
' High-level output current, iy —800 —800 | uA
i Low-level putput current, lg) 16 16 | mA
A input 0 32 0 32
Count frequency, fegyunt B input o ry 0 8 MHz
A input 15 15
Pulse width, t,, B input 30 30 ns
Reset inputs 15 15
Reset inactive-state sotup time, t,, 25 25 ns
Operating free-air temperature, T —55 125 4] 70 [
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TYPES SN54280, SN54203, SN74280, SN74293
DECADE AND 4-BIT BINARY COUNTERS

REVISED AUGUST 1977

electrical characteristics over recommended operating free-air temperature rangs (uniess otherwise noted)

‘290 293
PARAMETER TEST CONDITIONS? o Tyt Ak [win Vel max |UNT
ViH High-level input voltage 2 2 v
Vi Lowdevel input voltage 0.8 08| Vv
Vi  Input clamp voltage Vo= MIN, Ij=~12mA —1.5 -16]| Vv
. Vee=MIN, Vig=~=2V,
VoH High-tevel output voltage VIL~0.8Y, IgH =—8004A 24 34 24 34 v
VoL Low-level output voltage :?f_’:;':l" :’c'): i Tsvr'm1 02 04 02 o4 v
[} Input current at maximum input voltage Vec =MAX, Vy=5B8V 1 1| mA
Any resat 40 40
Iiy  High-level input current A input Voe = MAX, V=24V 80 80 | kA
B input 120 80
Any reset —-1.6 ~1.6
hy Low-level input current A input Vec=MAX, V=04V -~3.2 -3.2 | mA
8 input —4.8 -3.2
SN&4' | -20 -57 | ~20 —-57
los Shortcircuit output currentd Voo = MAX N7 e P 18 -] ™
Icc  Supply current Vge = MAX, See Note 3 29 42 26 39 | mA

tFor conditions shown as MIN or MAX, use the appropriate value spacifisd under recommended operating conditions.

TAN typicsl values ars st Ve =5 V, Ty =26°C.
§Not more than one output should be shortes st s tims.

‘QA outputs are tested at i = 16 MA plus the limit value of I for the B input. This permits driving the B input whils maintsining full

fan-out capsbility.

NOTE 3: Icc is memured with »il outputs opsn, both Rg inputs
grounded.

switching characteristics, Voc =5V, TA = 26°C

y connection 10 4.6 V, and all other inputs

FROM To “200 ‘293 )
PARAMETER® TEST CONDITIONS uNIT
(INPUT) {ouTPUT) MIN TYP MAX |MIN TYP MAX
A Qa 2 a2 32 a2
‘ f
max B 0p 6 8 Mhz
toLH 10 16 0 18
A a
HL A 718 e
3248
PLH A Qp 48 L ns
PHL 34 50 46 70
CL=15pF, 0 18 0 16
PLH B Qg RL =400 0, ns
PHL o Now 4 21 S
LA . a 21 a2 0@ |
PR c S B 36
wLn 21 &2 B
PHL 8 o PR G
PHL Set-to-0 Any 26 40 2% 40| ns
; 20 30
PLH Set-to-9 G- %0 ns
PHL Qp. Q¢ 28 4

Of mex = Maximum count frequency
tp|H = propagation delay time, low-to-high-lsvel output
tp L = propagation delay time, high-to-low-level output

NOTE 4: Load circuit and voltege waveforms ars the same as those shown for ths ‘90A and ‘93A, psge 3-10.
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TYPES SN5ALS290, SN54LS293, SNT4LS290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

AEVISED OCTOBER 1976

Storage temperature range

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

schematics of inputs and outputs
EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A AND B INPUTS TYPICAL OF ALL OUTPUTS
Ve = ————VcC
Vee - Sa1fratn 120 52 NOM
20 k€t NOM + [
INPUT - iNnpuT 9 -
"o
x QUTPUT
4
iz » -
ps
NOMINAL VALUES
INPUT Rt R2 R3

10k2 10k 10kG

B(Lszsolenn 67kl  5kQ

B (LS293) 16kfl 15k 10kQ

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

Supply voltage, Vi {see Note 5} 7V
Input voltage: R inputs . . . 7V
A and B inputs . .. . 55V
Operating free-air temperature range: SN54L5290 SN54L5293 —55 Cto 125°C
SN74LS290, SN74LS293 0°C t0 70°C

—65°C to0 150°C

recommended operating conditions
SNS4LS" SN74LS’
MIN NOM MAX | MIN NOM MAX UNIT
Supply voitage, Voc 45 5 55|47 5 828| V
High-level output current, lgy —400 —400 | kA
Low-level output current, Igy 4 8 | mA
A input 0 32 0 32
Count frequency, feount B input 0 T o 6 MHz
A input 15 15
Pulse width, t,, B input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, ty,, 25 26 ns
Operating free-sir temperature, T, —55 125 0 720 | °¢c

T EXAS, INSTRUMENTS

NCORPOR

BOST OFFICE BOX 3012 + DALLAS, TEXAS 73222



TYPES SN5415290, SN5415293, SNMLS290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

REVISED OCTORER 1978

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

SNBALS SNYALS
PARAMETER TEST CONDITIONS' ., ——
MIN_TYP: Max [mun_Tvet max| ™7
Vi High-levet input voitage 2 2 \
Vi towlevet input voltage Q.7 08| Vv
ViK input clamp voltage Vg = MIN, 1| = —18 mA -1.5 -15] v
Vou Highlevel outputvoltage | VG~ MIN- - Vin=2V, 26 34 27 34 v
OH Vi = V)L max, IQH =—400 uA i ) ’
Voe = MIN, VIH=2V, 1gf =4 mAY 025 04 025 04
Vi Low-level output voltage v
oL pu Vi = Vi max IgL = 8 mAT 035 05
- M, -
Input current Ar?y resst Vee AX, V=7V 0.1 0.1
| at imum A input 0.2 0.2 mA
maximud
! ) B of 'LS290 | Vec=MAX, V=65V 04 04
Ut voltage e ot L5203 0.2 02
Any reset 20 20
High-level A input 40 40
I Voo = MAX, V=27V
H input current |8 of ‘LS290 cc =2 80 80 A
8 of 'LS293 40 40
Any resat —0.4 —-0.4
Low-level A input —2.4 -2.4
] Ve = MAX V) =0.
L nputcurrent [B ot Ls200 | ¥ € ’ 1=04V —3.2 a2 ™
B of 'L5293 -1.6 -1.6
\gs Short-circuit output current¥| Ve = MAX —20 —100 | —20 —100| mA
'LS280 g 15 8 15
! Supp! t Voe=MAX,  See Not mA
CC  Supply curren cc R T 815 915

tFor conditions shown as MIN or MAX, usa the appropriste value specified under recommended opersting conditions.
£Al typleal veluss sre st Voo =B V, T = 26°C.
§Not more than one output should be shorted at s time, and duration of the short-circult should not exceed one second.
'OA ocutputs are testsd at specified (o pius the limit vaiue of g for the B input. This permits driving the B input while maintsining full
fan-out capability.
NOTE 3: {cc is messured with all outputs open, both Rg Inputs grounded following momentary connaction to 4.5 V, and all other inputs
grounded.

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

FROM T0 'L5200 ‘6283
PARAMETER® TEST CONDITIONS UNIT
{INPUT} (oUTPUT) MIN TYP MAX [MIN TYP MAX
. A Qa 32 42 32 42 MHs
max B Qg 16 16
& 10 16 0 1
PLH A Qp i ns
PPHL 12 18 12 18
[ 32 48 46 70
PLH A ap . ns
PHL Ci = 18 oF 34 50 46 70
L = 15 pF,
[ 10 16 16 16
PLH 8 ag AL =2 ka2, ns
tPHL N 6 14 21 14 Pal
wLH . o See Note 21 32 21 a3z
ns
TPHL c 23 35 23 35
Y 21 32 34 51
PLH B ap ns
PHL 23 35 34 51
tpHL Set-10-0 Any 26 40 26 40 ns
Y 20
PLH Set-t0-9 Qa. Op 30 ns
PHL Qg. Q¢ % 40

o'max = maximum count frequency
tpy 4 = Propagation deiay time, low to-high level output
1Py = Propagation delay time, high-to-low-tevel output

NOTE 6: Load circuit and voitage waveforms are the same 83 thoss shown for the ‘LSS0 snd ‘LS83, pages 7-80.
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