SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93,
SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93

DECADE, DIVIDE-BY-TWELVE AND BINARY COUNTERS

SN5490A, SN54LS90 . . . J OR W PACKAGE
SN7490A . . . N PACKAGE
SN74LS80 . . . D OR N PACKAGE

‘90A, 'LS90 . . . Decade Counters

'92A, 'LS92 . . . Divide By-Twelve Counters

'93A, 'LS93 . . . 4-Bit Binary Counters

TYPICAL
TYPES POWER DISSIPATION

'90A 145 mw
'92A, ‘93A 130 mW
1890, 'LS92, LS93 45 mw

description

Each of these monolithic counters contains four
master-siave 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 ‘90A and 'LS90,
divide-by-six for the "92A and 'LS92, and the
divide-by-eight for the '93A and 'LS93.

All of these counters have a gated zero reset and
the '90A and 'LS90 also have gated set-to-nine
inputs for use in BCD nine’s compiement
applications.

To use their maximum count length (decade,
divide-by-twelve, or four-bit binary) of these
counters, the CKB input is connected to the Qp
output. The input count pulses are applied to
CKA input and the outputs are as described in
the appropriate function table. A symmetrical
divide-by-ten count can be obtained from the
‘S0A or ‘LS90 counters by connecting the Qp
output to the CKA input and applying the input
count to the CKB input which gives a divide-by-
ten square wave at output QA.

(TOP VIEW)

cxe Oy Uhacka
RO(1) (2 1300 NC
Ro(2) O3 1200 Qp

NC 4 1P ap
vee Qs 10f] GND
R9(1) 6 9] ap
R9(2) O/ s[] Q¢

SNE6492A, SN54L592 . . . J OR W PACKAGE
SN7492A . . . N PACKAGE
SN74LS92 . . . D OR N PACKAGE

(TOP VIEW)
cxe v Usdcka
NC 2 13[1NC
Nc Os 120 Qp
NC (4 1] Qg
vee Os 10{3 GND
RO (e a1 Qc
RO(2) Q7 8{] Qp

SN5493A, SN54LS93 . . . J OR W PACKAGE
SN7493 . . . N PACKAGE
SN74LS93 . . . D OR N PACKAGE

{TOP VIEW)
cks v Uhadcka
RO(1) (]2 13(J NC
RO(2) O3 20 QA
NC Q4 1] ap
Vee Os 10[] GND
NC (Je 9(] Qs
Ne g sf Q¢

NC—No internal connection

Exas WP

INSTRUMENTS
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SN5490A, '32A, '93A, SN541S90, 'LS92, ‘LS93,
SN7490A, '92A, '93A, SN74LSS0, 'LS92, 'LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic symbols?t

‘90
& CTR
popmc
CT=0
roz—2
Re(—2. &
o212 23
CKA: {14] - DIV2
4 3CT=
DIVS

kgt

+3CT=4

cT
2

{19}

(12)

[o:1
(8)

————0Qc

1
“an ap

‘92
& CTR
RO
cT=0
roz—2
Divz
cxa e
oIv3
CKBj)—b>* (i}
cT
124
T
b3

112)

(11}

9 _ac

(8}

porr—— QA

Qg

Q0p

‘93A, 'LS93

RO{1) 2

RO{2}

& CTR
CT=0

{14)

DIV2

CKA——Et> +

(1)

o1ve

CKB ——Ln> + CcT

| 02

{8)

{11

tThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Publication 617-12.

Qa

Qg
Qc
Qp



Basurto
Texto tecleado
2


SN5490A, ‘92A, '93A, SN54LS90, 'LS92, 'LS93,
SN7430A, '92A, '93A, SN74LS90, 'LS92, 'LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

‘90A, "LS90 '90A, 'LS90
BCD COUNT SEQUENCE BI-QUINARY (5-2)
{See Note A} (See Note B)
COUNT OUTPUT COUNT ouTPUT
Qp Q¢ Qg Qa Qp Qp Q¢ Qg
0 L L L L [3) L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 H L L L
6 L H H L 6 H L L H
7 L H H H 7 H L H L
8 H L L L 8 H L H H
9 H L L H 9 H H L L
‘92A, 'LS92 ‘90A, 'LS90
COUNT SEQUENCE RESET/COUNT FUNCTION TABLE
{See Note C) RESET INPUTS ouTPUT
CounT}QUTPUT Ror1) Ro(2) Ro(1) Reiz)| Gp Qc Qg Qa
Qp Qc Qg Qa H H L X |t L L L
0 L L bt L H H X L L L L L
1 L t L H X X H H{H L L H
2 L L H L X L X L COUNT
3 L L H H L X L X COUNT
4 t H L L L x X L COUNT
5 L H L H X L L X COUNT
6 H L L L
7 HoLoLoH 93A, 'LS93
‘93A,
8 |H L H oL COUNT SEQUENCE
9 |H L H H {Sea Note C)
10 H H L L OUTPUT
COUNT
1 H H L H ap Qc Og Qa
0 L L L t
1 L L L H
‘924, 'LS92, ‘93A, ‘LS93 2 L L H L
RESET/COUNT FUNCTION TABLE 3 L oL W ow
RESET INPUTS OUTPUT
R R Qp Q¢ Qg Q 4 Lot
0(1) 0(2) | Qo Q¢ Qg Qp 5 L O H L H
H H L L L L
6 L H H L
L X COUNT
7 L H H H
X L COUNT
8 H L L L
NOTES: A. Output Qp is connected to input CKB for BCD count. 9 H L L H
8. Output Qp is connected to input CKA for bi-quinary
count. 10 H L H L
C. Output Qp is connected to input CKB. 1" H L H H
D. H = high level, L = low level, X = irrelevant 12 H H L L
13 H H L H
14 H H H L
15 H H H H
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SN5490A, '92A, '93A, SN54LS90, ‘'LS92, 'LS93,
SN7490A, '92A, '93A, SN74LS90, 'LS92, ‘LSS3
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic diagrams {positive logic)
'90A, 'LS90

Ro(2) [vd]

CKA {14)

cKB (1

I

The J and K inputs shown without connection are for reference only and are functionally at

Ro(2)

‘92A, 'LS92 ‘93A, 'LS93

'93A){'L93}

CKA

CcKB [REIE:D)

)
7

o 2L,
Ro(2)

a high level.

Pin numbers shown in { ) are for the 'LS93 and "93A and pin numbers shown in { | are for the 54L93.

schematics of inputs and outputs

‘G0A, '92A, '93A

EQUIVALENT OF EACH INPUT

vVee -
Req - Vce
100 @ NOM
INPUT - -
OUTPUT

INPUT Rggq NOM
CKA 2.5 k8
CKB ('90A, '92A) 1.25 k2
CKB8 ('93A) 2.5 kil
All resets 6 kSl

TYPICAL OF ALL OUTPUTS

18)\\0|0C

1
01 H12JOD
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SN54LS890, 'LS92, 'LS93,
SN741S90, 'LS92, ‘'LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

schematics of inputs and outputs (continued)
'LS90, LS92, ‘LS93

EQUIVALENT OF EACH RESET INPUT EQUIVALENT OF A AND B INPUTS TYPICAL OF ALL OUTPUTS
vee ——'—jr—Vcc
vee - SR $R2 $R3 120 2NOMS
>
>
$20k2NOM X 4 - F
INPUT r—7 Y—qL—j - b3
INPUT —g-f¢ - ] <
Yy ouTPUT
vy ¥
) 4 h
) d NOMINAL VALUES
” INPUT R1 R2 R3
CKA 10k 10kQ 10k
CKB ('LS90, 'LS92) 6.7 k2 6.7k§2 5k
CKB ('LS93) 15k 15k 10k
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SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

Supply voitage, Vg (see Note 1) 7V
Input voltage . 55V
Interemitter voltage (see Note 2) T 55V
Operating free-air temperature range: SN5490A SN5492A SN5493A P —55°C to 125°C

SN7490A, SN7492A, SN7493A . . . . . . . . . . . . . 0°C to 70°C
Storage teMperature fange . . . . . . . . . s oo s es s —65°C to 150°C

NOTES 1. Volitage values, except interemitier 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 applies between the two Rg

inputs, and for the "90A circuit, it also applies between the two Rg inputs.

recommended operating conditions

SNS490A, SN5492A |SN7490A, SN7492A
SN5493A SN7493A UNIT
MIN NOM MAX [ MIN NOM. MAX
Supply voltage, Ve 4.5 5 55 | 4.75 5 5.2 A\
High-level output current, I —-800 —800 | A
Low-level output current, loy 16 16 mA
Count frequency, fcount (see Figure 1) A input 0 32 0 32 MH2z
B input 0 16 0 16
A input 15 15
Pulse width, ty, 8 input 30 30 ns
Reset inputs 15 15
Reset inactive-state setup time, tgy 25 25 ns
Operating free-air temperature, Ta —55 125 0 70 °C
electrical characteristics over recommended operating free-air temperature range {unless otherwise noted)
PARAMETER ‘ TEST CONDITIONST IQOA. 'QZA. '93A. UNIT
MIN TYPI MAX | MIN TYPE MAX | MIN TYP: MAX
ViH High-leve! input voltage 2 2 2 \
ViL Low-level input voltage 0.8 08 08 \"2
Vik Input clamp voltage Vee=MIN, 1= —12mA ~1.5 -1.5 -156| Vv
Vou High-level output voltage Vee=MIN, ViH=2V. 24 34 24 34 24 34 v
VL =08V, lgH = —800 LA
VoL Low-level output voltage Ve = MIN, Vin =2V, « 0.2 04 0.2 0.4 0.2 04| Vv
Vi =08V, lgL =16 mAY
" Input current at Vee = MAX, Vi =55V 1 1 1] ma
maximum input voltage
Any reset 40 40 40
gy otevel kA | Voo =Max, vy =24V 80 80 80 | uA
nput current CKB 120 120 ')
Any reset -16 —-1.6 -1.6
g owtee CKA | Vec = MAX, V| =04V —32 32 32| mA
R I —48 a8 32
Short-circuit SN54° | —20 —57 | —20 -57 | —20 -57
05 Gutput current ¢ vee - MAX SN74” | 18 “57 | 18 57| —18 5™
lcc  Supply current Vce = MAX, SeeNote 3 29 a2 26 39 26 39| mA

1Eor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAl typical valuesare at Ve 5V, Ta = 25 C
¥Not more than one output should be shorted at a time.

[} L . .
Qp outputs are tested at I = 16 mA plus the limit value for 1} for the CKB input. This permits driving the CKB input while maintaining

full fan-out capability.

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

grounded.
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SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

switching characteristics, Vecc =5 V, TA = 25°C

FROM TO ‘90A ‘92A '93A

PARAMETER' TEST CONDITIONS uNIT
RAMETER {INPUT) {OUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
] CKA Qa 32 42 32 42 32 42 MH
r4
max CKB Qg 16 16 16
1 10 16 10 16 10 16
PLH CKA o ns
PHL 12 18 12 18 12 18
1 4 3 4
PLH KA @ 32 8 2 8 46 70 ns
tPHL 34 50 34 50 46 70
1 Cp = 15pF, 10 16 1 1
PLH ¢ 4:] Qp L P 10 5 10 5 ns
tPHL Ry = 400 12, 14 21 14 21 14 21
t See Fi 1 21 32 10 16 1 3
PLH cke ac ee Figure 2 2 ns
tPHL 23 35 14 21 23 35
t 1 3 1 3 34 51
PLH cKB ap 2 2 2 2 ns
tPHL 23 35 23 35 34 51
tPHL Set-t0-0 Any 26 40 26 40 26 40 ns
t Qp. Q 20 30
PLH Set-t0-9 A D ns
PHL Qg, Q¢ 26 40
Hmax = maximum count frequency

propagation delay time, low-to-high-level output
propagation delay time, high-to-low-level output

tPLH
tPHL

www
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SN54LS90, SN54LS92, SN54LS93,
SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

absolute maximu

Supply voltage, VCC (see Note 1)

Input voltage: R inputs

A and B inputs

Operating free-air temperature range: SNB4LS' Circuits

Storage temperature range

SN74LS’ Circuits

NOTE 1: Voltage values are with respect to network ground terminal.

recommended operating conditions

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

7V
7V

... ..H55V
—55°C 10 126°C
0°C to 70°C
—65°C t0 150°C

SN54L890 SN74LS80
SN54L592 SN74L592
SN54L593 SN74L593 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, VcC 4.5 5 5.5 | 4.75 5 6.25 A\
High-level output current, loH —400 —~400 | uA
Low-level output current, 1oy 4 8 mA
Count frequency, feount (see Figure 1) : ::s:: (OJ ?z g ::z MHz
A input 15 15
Pulse width, tyy 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

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

SN541.890 SN74LS890
PARAMETER TEST CONDITIONS! SN54L592 SN74L892 UNIT
MIN TYP} MAX | MIN TYPI MAX
ViH High-level input voltage 2 2 \J
V|L Low-level input voltage 0.7 08| V
VK Input clamp voltage Ve = MIN, If=—18 mA -1.5 -15] V
i Vee = MIN, VIH=2V,
Vou High-level output volitage 25 34 2.7 34 \4
VyL = Vi max, gy = —400 kA
Ve = MIN, Vig=2V, log =4 mAl 025 04 0.25 04
VoL Low-level output voltage cc tH oL v
Vi = Vi max, 1oL =8 mAY 0.35 0.5
input current | Any reset vee = MAX, V=7V 0.1 0.1
1y at maximum CKA 02 0.2 MA
Vee = MAX V=55V
input voitage CKB cc ‘ ! 0.4 0.4
X Any reset 20 20
High-level
WH . CKA Vee=MAX, V=27V 40 a0| wA
input current
CKB 80 80
Any reset —-0.4 —-0.4
Low-level
he . + current CKA Vee = MAX, V=04V 24 24| mA
input curre
i CKB —32 —3.2
lpg Short-circuit output current$ [ Voo = MAX —20 —100 | -20 -100| mA
‘LS90 9 15 9 15
] Supply current \" = MAX, See Note 3 | A
cc suepl cc [“Lse2 T T

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
$All typical valuesareat Voc =5 V, Tp = 26°C.

§ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second,
‘IQA outputs are tested at specified lg plus the limit value of I} for the CK8 input. This permits driving the CKB8 input while maintaining

full fan-out capability.
NOTE 3: I¢c is measured with all outputs open, both Rg inputs grounded foliowing momentary connection t0 4,5 V, and all other inputs

grounded.
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SN54LS90, SN54LS92, SN54LS93,
SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

SN541L593 SN74L593
PARAMETER TEST CONDITIONS? UNIT
MIN  TYPE MAX [ MIN TYPI MAX
ViH High-level input voltage 2 2 \4
Vi Low-level input voltage 0.7 08| V
ViK Input clamp voltage Vee = MIN, I} = -18 mA -15 -15 v
] Vce = MIN, ViH=2V,
VoH High-level output voltage 25 3.4 2.7 3.4 v
VL= VL max, IgH = —400 uA
Vee = MIN, Vig=2V, | =4 mA" 0.25 0.4 0.25 0.4
Vor Low-level output voitage VCC_ H oL - o T v
1L = Vi max lg =8 mA 0.35 0.5
Inputcurrent | any reset Ve =MAX,  Vy=7V 0.1 0.1
by at maximum mA
input voltage CKA or CKB | Vo = MAX, V=68V 0.2 02
High-ieve! Any reset 20 20
T A4 Voo =MAX, V=27V A
input current | CKA or CKB 40 80
Low-level Any reset -0.4 -0.4
g o oowiee CKA Voo =MAX, V=04V 24 24| mA
input current KB 16 16
los  Short-circuit output currentd | Voo = MAX —20 —100 |—20 —100 | mA
Icc  Supply current Vee = MAX, See Note 3 9 15 9 15 | mA

tFor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions
1EA|| typical values are at Ve =5 V, Ty = 25C.
$ Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
1 Qp, outputs are tested at specified 1o plus the limit value for | for the CKB input. This permits driving the CKB input white maintaining

full fan-out capability.
NOTE 3: I 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 =5 V. TA = 25°C

FROM TO ‘LSS0 ‘LS92 ‘LS93
PARAMETERY TEST CONDITIONS uNIT
(INPUT) {OUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX

CKA Qa 32 42 32 42 32 42

fmax MH2z
CcKB Qg 16 16 16

1 10 16 10 16 10 16

PLH CKA Qa ns

1PHL 12 18 12 18 12 18

t 32 48 32 48 46 70

PLH CKA Qp ns

PPHL 34 50 34 50 46 70

[ Cp = 15pF, 10 16 10 16 10 16

PLH cKB Qg L=15p ns

PHL R =2kf2 14 21 14 2t 14 21

' See Fi 1 21 32 10 16 21 32

FLH CKB ac e Figure ns

tPHL 23 35 14 21 23 35

t 21 32 21 32 34 5

PLH CKB Qp ns

PHL 23 35 23 35 34 5t

1PHL Set-10-0 Any 26 40 26 40 26 40 ns

1 Qa. Q 20 30

PLH Set-t0-9 A D ns

PHL Qg. Q¢ 26 40

#fmax = maximum count frequency

tpLH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
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SN74LS90, SN74LS92, SN74LS93

, AND BINARY COUNTERS

SN7493A,

DECADE, DIVIDE-BY-TWELVE

SN5490A, SN5492A, SN5493A, SN541LS90, SN54LS92, SN54LS93,

SN7490A, SN7492A,

10 I/ )
ASL .2% soip jaip 9o 1ndLno
. u,
“MMM“ .«MM." mnﬁgw H * Hop — -+ 4 $= 1 (vz6s1 'vZe) 9 + “1iei0 !
e _ lo— iy ‘E6SL '06S1 ‘VEE. 'VOE.)
(0857, 'V06.} 0L +'1 18 sinssepy — THd AWHIL_ ! _v 8 + Y1 1e einseepy—H1dy bt & T|'¢| e
HOA : — {
ASL Lo oip o o Joiy T e _ | 3 ooN oes)
(zes1. 'vze) 9 + ! I Ly Ak A 9p 1ndLNO
1e 10 (2681, HOA - — |\t § 4= o =
‘WEG, 'V06.) 8 + U1 3¢ amnseapy - THdy __ p+4y Je asnses— Hdy ATI'L THd Lllv_ THdy |r||L_|
po—el ) . )
on ! " " | o A) | | (3 930N 288}
o _ A _ e S % 1ndIno
HO N o “ I
N 3= Lo ==
p+W1 10 aunseopy—THdy Li.lt. N_...:— 1@ aansespy —Hldy |r|ll " THd .
10 | 1 | L
A R | Y | LNdNI € %3079
| | anv
HOA — ——— ! I vo tnatno
! P | truge | -y |
| Z+UY e ainsesp — Hdy —e—ey fe—oy sinswOly ! A r|'_J Hidy
| Hd
I L0dNI
ity 0 _
SN | weom
e __
A0, — § — i
’ | J01 | {@ 910N 90g)
A
e | | S1NdNI
e T T T T T T T T T T T T | oL
|

|
(g #ioN 2es)
.E>/Hp\l'
AE e e e e S1NdNI

NOILYWHOLNI INIWIHNSYIW HILIWVHVI

6-01-13834



Basurto
Texto tecleado
10


SN5490A, SN5492A, SN5493A, SN54LS90, SN54LS92, SN54LS93,
SN7490A, SN7492A, SN7493A, SN74LS80, SN74LS92, SN741L593
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

PARAMETER MEASUREMENT INFORMATION

TEST
POINT vee

RL
(See Note C)

FROM OUTPUT
UNDER TEST

CL
{See Note B) T

LOAD CIRCUIT

NOTES: A. Input pulses are supplied by a generator having the following characteristics:
for '90A, '92A, '93A, t; < B ns, tf = 5§ ns, PRR = 1 MHz, duty cycle = 50%, Zoyy ~ 50 ohms;
for 'LS90, ‘LS92, *LS93, t; < 15 ns, ty <5 ns, PRR = 1 MHz, duty cycle = 50%, Zg; = 50 ohms.

. Cy includes probe and jig capacitance.

. All diodes are 1N3064 or equivalent.

. Each reset input is tested separately with the other reset at 4.5 V.

. Reference waveforms are shown with dashed lines.

For "80A, "92A, and "93A; Vief = 1.5 V. For 'LS90, 'LS92, and ‘LS93; Vief = 1.3 V.

mTMmoO®

FIGURE 18
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