Rochester
Electronics- REI Datasheet

SN54290, SN54293, SN54L.S290, SN54L.S293

SN74290, SN74293, SN74LS290, SN74LS293

Decade and 4-Bit Binary Counters

The SN54290/SN74290, SN54LS290/SN74LS290, SN54293/SN74293, and SN54L.S293/
SN74LS293 counters are electrically and functionally identical to the SN5490A/SN7490A,
SN54LS90/SN74LS90, SN5493A/SN7493A, and SN54LS93/SN74LS93, respectively. Only the
arrangement of the terminals has been changed for the ‘290, ‘LS290, ‘293, and ‘LS293.

Each of these monolithic counters contains four master-slave flip-flops and additional gating to
provide 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 ‘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.
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SN54290, SN54293, SN54L5290, SN54L5293,
SN74290, SN74293, SN74L5290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS
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SN54290, SN54L5290, SN54293,

'290, 'LS290 . . . DECADE COUNTERS s e W PACKAGE
'203, 'LS293 ... 4-BIT BINARY COUNTERS SN74290, SN74293 . . . N PACKAGE
SN74LS290, SN74LS293 . . . D OR N PACKAGE
e GND and Ve on Corner Pins 1O ViEW)
(Pins 7 and 14 Respectively) Lo 3
roc) (' Uiavee ne O Unad vee
description nc 2 130 R0(2) NC[J2 13 RO(2)
re2) O3 12D Ro(1) nc O3 12D Ro(1)
The SN54290/SN74290, SN54L.5290/SN74LS290, Qc Oa 1] CKB ac s 1[] cKB
SN54293/SN74293, and SN54LS293/SN74LS293 0g s 10[] CKA ag 05 10{] CKA
counters are electrically and functionally identical to NeC (s 3 :| oA NC (s o[] Qa
the SN5490A/SN7490A, SN54LS90/SN74LS90, GND []7 sf) Qp GND (7 s(] Qp
SNB493A/SN7493A, and SNBALS93/SN74LS93,
respectively. Only the arrangement of the terminals
has been changed for the ‘290, 'LS5290, ‘293, and SN54LS290, SN54L8293 . . . FK PACKAGE
'LS293. (TOP VIEW)
Each of these monolithic counters contains four 18290 2
master-siave flip-flops and additional gating to pro- - _
vide a divide-by-two counter and a three-stage binary o ;_- o 8 g 7
counter for which the count cycle length is divide- ZorzZ>C Q
by-five for the 290 and 'L S290 and divide-by-eight T 0
for the '293 and "LS293. R9(2)[] 4 18 [|RO(1) q>,
All of these counters have a gated zero reset and the NCUs 17(JNC (a]
200 and 'LS290 also have gated set-to-nine inputs for g'g : f :: : EEB -
use in BCD nine’s complement applications. opls va ] CKA I‘:
To use the maximum count length (decade or four-bit 9
binary) of these counters, the B input is connected to
the Qp output. The input count pulses are applied to 2z200d0
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
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,.
NC - No internal connection
e ——
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SN54290, SN54293, SN54LS290, SN54L8293,
SN74290, SN74293, SN74LS290, SN7418293
DECADE AND 4-BIT BINARY COUNTERS
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jogic symbols?
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CKB =it 4 Q¢
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-] ‘293, '1.8293
: {12} & CTR
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o RO{2)——
s. I C
vz
8 cxa-tlebs . P -Lq“
v
DIV8 o {5) g
cxg&h>+ CcT -—Lac
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, SN54LS290, SN54L5293,
SN74290, SN74293, SN74LS290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

'290, 'LS290 ‘290, 'LS290 '293, L5293
BCD COUNT SEQUENCE BI-QUINARY (5-2) ‘290, 'LS2%0 COUNT SEQUENCE
{See Note A) {See Note B) RESET/COUNT FUNCTION TABLE (See Nota C)
COUNT OUTPUT count OUTPUT RESET INPUTS OUTPUT COUNT OUTPUT
Qp O¢ Op Qa Qa Qp Oc 9g| [Rp(1) Rozr Re(1) Rs(z2)|9p Oc 98 Qa Qp Q¢ Qg Qp
0 L L L L ] 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 b 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|lH 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
a L H L 4 L H L L L X L X COUNT a L H L L
5 L H L H 5 H L L L L X x L COUNT 5 L H L H
& L H H L -] 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 t 8 H L H H 8 H L L L
9 H L L H 9 H H L L ‘293, 'LS293 a H L L H
RESET/COUNT FUNCTION TABLE 10 H L H L
. B for BCD RESET INPUTS OUTPUT 11 H L H H
NOTES: A. Output Qp is connected to input B for count.
8. :)ouut::t Qp is connected to input A for bl-quinary RlLII] Ro’.:zi ?_D C:-c (:_a 1“ :; : : t II—_|
C. Output Qp is connected to input B. L X COUNT " H H H L
D. H = high lavel, L = low level X = irrelevant X__ __L_ L COUNT 15 H H H H 2
. . 2]
logic diagrams (positive logic) )
Q
- 290, ‘LS290 '293,'LS293 S
T I e 3
Ro(2) <2 @ (a]
o s o8 g, 01 J o}——aa -l
ineuT A L9 ab CK INPUT A —————pCK b=
K K =
¥ Y
I 5
o aletlce (1) ) =0
{11) INPUT B CK
INPUT B —CK
K K
[
{4)
‘,._‘9 J Q ac
o> CK
—CK
K uJ
{8)
J o——0op
Lop-CK
+ K
s a (8) ap Ro(2) (13)
CK
R OH-
12)
Rom:,I3
Ro(z)
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.
TExAs ‘!’.’
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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
Vee -
Rea - Vee
100 £2 NOM
INPUT -
QUTPUT
INPUT Req NOM -
A 2.5 kil
B ("290) 1.25 kil
B ("293) 2.5 kil
All resets 6 kil

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

2 Supply voltage, V¢ (see Note 1) iV
Input voltage s 55V
Interemitter voltage (see Note 2) . .o 55V

j Operating free-air temperature range: SN54’ Circuits o —55°C to 125°C

- SN74’ Circuits . . . . . . . . .~ 0°C to 70°C

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

(4] NOTES: 1. Voltage values, except interemitter voltage, are with respact to network ground tarminal.

< 2. This is the voitage between two emitters of a mulitiple-emitter transistor. For these circuits, this rating applies between the two

5" Rg inputs, and for the ‘290 circult, it also applies between the two RS inputs.

1]

v . .

recommended operating conditions
SN54" SN74'
UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Veo 4.5 5 55 | 4.75 5 525 v
High-level output current, lgH —B0O —B0OD | uA
Low-level output current, lgp 16 16 | mA
Count frequency, feount A input 0 32 0 32 | s
. 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 ns
Operating free-air temperature, Ta -55 125 0 70 | “C
TEXAs {9
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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 UNIT
s MIN TYPi mAX |MIN TYPI MAX
V|H High-level input voltage 2 2 v
ViL Low:-level input voltage 0.8 08| Vv
Vik  Input clamp voltage Ve =MIN, |j=-12mA -1.5 -15| V
X Voo =MIN, Viy=2V,
VoM High-level output voltage 24 34 24 3.4 \'
ViL=08V, IgH=-800uA
Vcc=M|N, ViR=2V,
Vor Low-level output voltage 02 04 02 04| V
ViL=08V, IgL=16mAf
Iy 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 | uwA
B input 120 BO
Any reset -1.6 —-1.6
e Low-level input current A input Vee=MAX, V=04V -3.2 —3.2 | mA
B input -4.8 -3.2 2
o . SN54' | -20 =57 | =20 =57
lgps  Shortcircuit output current§ Vee = MAX mA
SN74' | -1B -57 | —18 -57
Icc  Suppty current Ve = MAX, See Note 3 29 42 26 39 | mA 3
IE
tEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions. >
Tan wypical valuesareat Voo =5 V, T = 25°C, Q
#MNot more than one output should be shorted at a time. o
10A outputs are tested at g = 16 mA plus the limit value of Iy for the B input. This permits driving the B input while maintaining full
fan-out capability. A
NOTE 3: Igg is measured with all outputs open, both Rg inputs grounded following momentary connection 10 4.5 V, and all other inputs I—
grounded, !—
switching characteristics, Vg =5V, Ta =25°C
FROM TO ‘290 ‘293
PARAMETER* TEST CONDITIONS UNIT
(INPUT) {OUTPUT) MIN TYP MAX |[MIN TYP MAX
A Qpa a3z 42 32 42
f MH
max B Qg 1% 6 ‘
t 10 16 10 16
PLH A QA ns
IPHL 12 18 12 18
1 32 48 46 70
tPLH A % 34 50 46 70 ne
tPHL Co =15pF, 0 16 0 16
PLH B Qg R =400, ns
PPHL 14 21 14 21
See Note 4
tPLH 21 32 pd 32
B Q¢ s
tPHL 23 35 23 35
tPLH 2 32 24 51
8 Qp ns
tpHL 23 35 34 51
PPHL Set-to-0 Any 26 40 26 40 ns
t Qp, Q 20 30
FLH Set-t0-9 A D ns
PHL Qg. Q¢ 26 40
#fmax = maximum count frequency
ipLH = eropagation 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, SN541S293, SN74LS290, SN74L5293
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

r—+—r— | "o —Vce
R2 SR3 1202 NOM §
y

Vee
R1

<

Vee - -

20 k§1 NOM LJ
, INPUT —4 -

INPUT -— »f OuTPUT

H

NOMINAL VALUES
INPUT R1 R2 R3
A 10kS2 10k§2 10k
B('LS290) 6.7k§26.7k{2 5k
B ('Ls293) 15k} 15kE) 10k8D

2

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

r

() Supplyvoltage,Vcc(seeNoteS}........‘A....................7\!

o Inputvoltage: RINPUS . . . . « v« & o o o e e e e e e e e e e e e e e A"

S. AandBinputs........................‘......5.5\!

0 Operating free-air temperature range: SN54LS290, SN54LS293 . . . . . . . . . . . . . —55°C 10 126°C

g SN74LS290,SN74LS203 . . . . . . . . . . . . ... 0Ct70°C
Storage teMPErature FANGE . . . « « « . . . . = e e e e e e e e e —65°C 10 150°C

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

recommended operating conditions

SN54LS’ SN74LS’
MIN NOM MAX | MIN NOM MAX
4.5 5 5.5 | 4.75 5 526 Vv

UNIT

Supply voltage, Vcc

High-level output current, IgH —400 —400 | pA

Low-ievel output current, lg| 4 8 | mA

Count frequency, fegunt : ::;:: g ::i g ?: MHz
A input 15 16

Pulse width, t, B input 30 30 ns
Reset inputs 30 30

Reset inactive-state setup time, tg, 26 25 ns

Operating free-air temperature, Ta -656 125 1} 70| “C

*

TEXAS
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SN54L5290, SN5415293, SN74LS290, SN74LS293
DECADE AND 4-BIT BINARY COUNTERS

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

PARAMETER TEST cONDITIONS! SNSALS SN7aLS UNIT
MIN TYPE MAX |MIN TYP MmaX
ViH High-level input voltage 2 2 v
ViL Low-level input voltage 0.7 08| Vv
Vik Input clamp voltage Ve = MiN, Ij=—18 mA -1.5 -15| V
Ve = MIN, ViH=2V,
Vo High-level output voltage cc tH 25 3.4 2.7 34 Vv
VL = VL max, lgy =—400uA
Ve Lowdevel cvolt Ve = MIN, ViH=2V, loL =4 mAY 025 04 025 04 v
w-level output vo
oL pu 0 VL = V| max oL = 8 mAT 0.35 0.5
Any reset Voo = MAX, V=7V 0.1 0.1
Input current -
| . . A input 0.2 0.2 A
at maximu "
P . ™ [Bof 'LS200 | Veg=MAX, V(=55V 0.4 04
input voltage
putvoltee® [g of 15293 0.2 0.2
Any reset 20 20
High-level A input 40 40
I Ve = MAX, V=27V A
IH  input current [Bof 'LS290 | ' CC ! 80 go| *
B of 'LS283 40 40 2
Any reset -0.4 -0.4
Low-level A input —2.4 —2.4
| Ve = MAX, V=04V ma
'L nputcurrent [Bof 'LS290 | °C : -32 —32 7]
B of 'L5293 —1.6 —-1.6 8
lgg Shortcircuit output current$ | Vg = MAX —20 ~100 {20 —100| mA ‘S
‘L5290 9 15 g9 15 Q
I Supply current Vee = MAX, See Note 3 mA
cC Supely ey cc L5293 9 15 9 15 O
t For conditions shown as MIN or MA X, use the appropriate value specified under recommended opaerating conditions. —
?AII typical values are at Vg =6V, Ta = 25°¢C. |—
§Not more than one output should be shorted at a time, and duration of the short-circuit should not excaed one second. |—
'?QA outputs are tested at specified g plus the limit value of 1) for the B input. This permits driving the B input while maintaining full
fan-out capability.
NOTE 3: lee is measured with all outputs open, both Rg inputs grounded following momentary connection to 4.5V, and all other inputs
grounded.
switching characteristics, Vgc =5V, TA =25"C
FROM TO ‘LS290 ‘L5293
PARAMETER¥ TEST CONDITIONS UNIT
{(INPUT} (OUTPUT} MIN TYP MAX |MIN TYP MAX
A Qp 32 42 32 42
f H
miax 8 Qg 16 16 MHz
1 10 16 10 16
PLH A o ns
IPHL 12 18 12 18
t 32 48 46 70
PLH A Qp ns
tPH| 34 50 46 70
 en i CL = 150F, 10 16 0 16
- 1 8 8 AL = 2k, 21 w 2| "
1
PHL See Note 4
pPLH 21 32 21 32
B Qe ns
tPHL 23 35 23 35
t 2 32 34 51
PLH 8 ap ns
PHL 23 35 34 51
1PHL Set-to-0 Any 26 40 26 a0 ns
Tt ’ Qa. 0 20 30
PLH Set-10-9 A D ns
tPPHL Qg.Qc 26 40
{
#fmax = maximum count frequency
tpLH = Ppropagation 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.
TEXAS ‘Q’
2-797
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