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SN5490A, SN54LS90 . . . J OR W PACKAGE
SN7490A . .. N PACKAGE
SN74LS90 ... D OR N PACKAGE

‘90A, ‘LS90 . . . Decade Counters
‘92A, 'LS92 . . . Divide By-Twelve Counters
‘93A, 1LS93 ... 4-Bit Binary Counters
TYPES TYPICAL
POWER DISSIPATION
‘90A 145 mW
‘92A, '93A 130 mW
‘LS90, ‘L.S92, 'LS93 45 mW

(TOP VIEW)
cxB [ CKA
Ro(1) NC
RO(2) QA
Nc [ Qp
vee O GND
R9(1) [ Qg

R9(2) ]

Qc

description

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 "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 complement
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 Qa
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
‘90A 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.

SN5492A, SN54LS92 . . . J OR W PACKAGE
SN7492A ... N PACKAGE
SN74LS92 ... D OR N PACKAGE

(TOP VIEW)
cke v U 1ad cka
NC 2 13 NC
NC[3s  2DaQa
NC (4 1] Qg
vee Os 10[] GND
ro(1) s s[J Qc
RO(2) (]7 8[] Qp

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

{TOP VIEW)
cks (v U400 cka
RO(1) (2 13[] NC
RO(2) (33 123 Qa
NC (J4 1J Qp
vVee ES 10[J] GND
NC (s 9(]1 QB
NC 7 s[J Qc
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logic symbolst

‘90
(2) & CTR
RO(1}———ro
(3) CT=0
RO(2)
Re(n—E! &
R B
| |
14 Div2
C'(A(—">>+ (12)
$ 3cT=1
DIV ® o
- 8
CKe——Sp> + °r (1 o
43cT=4 2 | Qp

‘92
& CTR
Ro(1)__(—6)_—
a2 |0
CKA (14): >+ DIV2
DIV3
{1
CKB——— 0}
8 P>+ cr{
124

- DIV2
t a+

(12)

Qa

(11)
(9
(8)

Qp

‘93A, ‘LS93
@ & CTR
RO(I)———(:‘n cT=0
RO(2) ———
T r
Div2
CKA (14) >+ {12) aa
9
Divs o {9) g
8
cxa-‘l&>+ CcT —u—
2 11) ap

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and IEC Pubtication 617-12.
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‘90A, ‘LS990 ‘90A, ‘LSS0
BCD COUNT SEQUENCE BI-QUINARY (5-2)
(See Note A) {See Note B)
COUNT OuUTPUT COUNT ouTPUT
Qp Q¢ Qg Qp Qp Qp Q¢ Qg
0 L L L L 0 L L bt
1 L L L H 1 t L L H
2 Lt L H L 2 L L H L
3 Lt L H H 3 L L H H
4 L H L L 4 L H t L
S L H L H ) 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
g9 H L L H 9 H H L L
‘92A, ‘'L§92 ‘90A, ‘LS90
COUNT SEQUENCE RESET/COUNT FUNCTION TABLE
(See Note C) RESET INPUTS ouTPUT
COUNT OuTPUT Ro(1) Ro(2) Re(1) Rg(2)|Ap Qc Qg Qa
Qp Qc Qg Qa H H L X L L L L
¢ L L L L H H X L L L L L
1 L L 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 L H L L L X X L COUNT
5 L H L H X L L X COUNT
6 H L L L
7 H L L H
H ‘93A, ‘LS93
8 |H L L COUNT SEQUENCE
9 H L H H (See Note C)
10 H H L L OuUTPUT
COUNT
11 H H L H
Qp Q¢ Qg Qpa
0 L L L L
1 L L L H
‘Q2A, 'LS92, ‘93A, ‘LS93 2 L L H L
RESET/COUNT FUNCTION TABLE
RESET INPUTS TPUT 3 - . HoH
v ou 4 L H L L
Ro(1)  Rog(2) |Qp Oc Qg Qa 5 L 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
B. 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 {eve!, 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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logic diagrams (positive logic)

s o2 o,

(9) os

(8)

‘90A, ‘LS990
Rg(2) U
cka 14 abCK
K
[:J Q
cks M &K
K
‘F_ﬁ
J Q
P> CK
K
S a
cK
R Q
Ro(1) (i)
RO(2) (3)

(11)00

‘92A, ‘LS92

3 T a2,
cka 88 ek

(‘l'l)08

(%)) c

CK8

Ro(2)

‘93A, ‘LS93
(93A)['L93]
a2,
CKA L‘ﬂ!’l—.—q>cx
K
A RUTO P
cks MBI L gek
A RCTEI P
‘o> CK
K
P GAITEEIPNS
lobck
K
OarETeS
Ro(2)

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

‘S0A, '92A, '93A

Vce

INPUT

INPUT
CKA

All resets

EQUIVALENT OF EACH INPUT

Req

CKB (‘90A, '92A)
CKB (‘93A)

Req NOM
2.5 kQ
1.25kQ
2.5 k2
6 kS

TYPICAL OF ALL QUTPUTS

100 2 NOM

Vee

OUTPUT
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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 Vce
>
Vce - - R3 120 2 NOM 3
20 k2 NOM ‘K——‘r
INPUT — i:
INPUT -
’ OUTPUT
NOMINAL VALUES
INPUT R1 R2 R3
CKA 10k 10k 10k
CKB (‘LLS90, ‘LS92) 6.7k 6.7k 5k
CKB ('LS93) 15 k2 15 k1 10k
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, V¢ (see Note 1) 7V
fnput voltage . . . S . 55V
Interemitter voltage (see Note 2) e e e e s . 55V
Operating free-air temperature range: SN5490A SN5492A SN5493A . . . . .. .... -5B5Cto125°C

SN7490A, SN7492A, SN7493A C e 0°C to 70°C
Storage temperature range . . . . . .« . . . . e e e e e e e e e e e —65°C 10 150°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 applies between the two Rg

inputs, and for the ‘Q0A circuit, it also applies between the two Rg inputs.
recommended operating conditions

SNS480A, SN5492A | SN7490A, SN7492A

SN5493A SN7493A UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.75 5 625 v
High-level output current, IQH —800 —800 uA
Low-level output current, Q| 16 16 | mA
Count frequency, feount (see Figure 1) A .inpu( = 32 0 32 MHz
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, T -85 125 0 70 °C

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

pARAMETER ¥ TEST CONDITIONS? 208 '92{\ '93A. UNIT
MIN TYPE MAX | MIN TYPE MAX | MIN TYPE MAX
V4 High-level input voltage 2 2 2 \%
VL Low-level input voltage 0.8 0.8 08| V
Vik Input clamp voltage Vee = MIN, 1j=—12mA -1.5 -1.5 -15| V
Vo High-level output volitage Vee = MIN, ViH =2 V. 24 34 24 34 24 34 \
ViL=08V, IgHy = 800 uA
Vo Low-level output voltage Vee = MIN, Vig =2V, 0.2 0.4 0.2 0.4 0.2 04| V
Vi =08V, gL =16 mAY
by lnpu-t Cu"ént at Vee = MAX, Vi = 5.5V 1 1 1] mA
maximum input voltage
. Any reset 40 40 40
| anlevel CKA | Vee=MAX, vy=24V 80 80 80 | wA
input current KB 150 70 80
Eowlavel Any reset -1.6 -1.6 -1.6
e . CKA Vee = MAX, V=04V -3.2 -3.2 -3.2 | mA
input current CKB a8 28 3.2
168 Short-circuit . Vee = MAX SN54’ -20 -57 | —20 -57 | -20 -57 mA
output current ¥ SN74° -18 -57 | —18 -57 | —18 -57
tcc Supply current Vee = MAX, See Note 3 29 42 26 39 26 39 | mA

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

[t Y
{'OA outputs are tested at g = 16 mA plus the timit value for | for the CKB input. This permits driving the CKB input while maintaining

full fan-out capability.

NOTE 3: Igc 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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switching characteristics, Vcc =5 V. TA = 25°C

t FROM To TEST CONDITIONS 204 =4 937 UNIT
RARAMESER (INPUT) {ouTPUT) MIN TYP MAX|{MIN TYP MAX|MIN TYP MAX
CKA Q 32 42 32 42 32 42
frmax i MHz
cKs8 Qg 16 16 16
1 16 10 16 10 16
tPLH CKA Qa B ns
PHL 12 18 12 18 12 18
32 48 32 48 46 70
'PLH CKA Qp ns
tPHL 34 50 34 50 46 70
=15 pF, 10 16 10 16 10 16
tPLH —_ ag CL P ns
PHL Ry =400 £, 14 21 14 2 14 21
Y See Figure 1 2t 32 10 16 21 32
PLH cKB Q¢ 9 ns
PHL 23 35 14 21 23 35
1t 32 34 51
PLH cKke ap 21 32 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-to-9 A -0 ns
tPHL Qg. Q¢ 26 40

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

Supply voltage, Vo (see Note 1) . . . . . .« . o . . Lo oo e e e e e e e e e e 7V
Inputvoltage: Rinputs . . . . . . . . . . . 0t 0 e e e e e e e e e e e e e e e e e 7V
AandBinputs . . . . . . . . . . . i i e e e e e e e e e e i e s . ... BBV

Operating free-air temperature range: SN54LS’ Circuits e e e e e e e e . ... ... -B5°Ct0125°C
SN74LS'Circuits . . . . . . . . . .. . ... ... 0°Cto70°C

Storage temperature range . . . . . .+ . 4 . e 4 e e e e e e e e e . ... . —65°Cto150°C

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

recommended operating conditions

SN541.S%0 SN74LS90
SN541592 SN74LS92
SN54LS93 SN74LS93 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 S 6.5 | 4.75 5 625 \"
High-level output current, Iy —400 —400 uA
Low-level output current, 1o 4 8 | mA
Count frequency, fcgynt {see Figure 1) A Mpux 0 32 0 32 MHz
B input 0 16 0 16
A input 15 15
Pulse width, t,, B input 30 30 ns
Reset inputs 30 30
Reset inactive-state setup time, tgy, 25 25 ns
Operating free-air temperature, Tp =55 125 0 70 °C

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

SN541.590 SN741LS90
PARAMETER TEST CONDITIONSt SN541L.592 SN741.592 UNIT
MIN TYPE mMAX | MIN TYPl MAX
ViH High-fevel input voltage 2 2 \4
Vip Low-level input voltage 0.7 0.8 Y
Vik Input clamp voltage Ve = MIN, fl==18 mA -1.5 -1.5 A\
) Vee = MIN, ViH=2V,
VoH High-level output voltage 25 3.4 2.7 34 \%
Vip = Viumax, IgH =—400 uA
Vee = MIN, ViH=2V, loL =4 mAS 025 0.4 025 04
VoL Low-level output voltage cc L oL \%
VL = VL max, toL =8 mAY 035 05
Input current jAny reset Ve = MAX, Vi=7V 0.1 0.1
iy at maximum CKA Ve = MAX Ny = BBV 0.2 02| mA
input voltage CcKB cc= ’ 1= 0.4 0.4
X Any reset 20 20
High-tevel
WH . CKA Ve = MAX, V=27V 40 40| uA
input current
CKB 80 80
Any reset -0.4 —0.4
Low-level
T . . CKA Vce = MAX, V=04V —2.4 —24] mA
input curren
P CKB —32 —3.2
los Short-circuit output current8 | Vo = MAX —20 —100 | —20 —100| mA
f Supp! ent Y MAX See Note 3 L5390 2 15 9 = A
u curren = , ee No m
GG SHPEN cc ¢ "L592 9 15 915

TFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
tan typical valuesareat Ve =5V, Ty = 25°C.
§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
Y Qp outputs are tested at specified Ig_ plus the limit value of I for the CKB input. This permits driving the CKB input while maintaining
full fan-out capability.
NOTE 3: Igc is measured with all outputs open, both R inputs grounded following momentary connection to 4.5 V, and all other inputs
grounded.
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electrical characteristics over recommended operating free-air temperature range (unless otherwise noted)

SN541.593 SN741.593
PARAMETER TEST CONDITIONS? uUNIT
MIN TYPE MAX { MIN TYPE MAX
Vi High-level input voltage 2 2 \J
ViL Low-level input voltage 0.7 08 \"
Vik input clamp voltage Ve = MIN, 1| =—18 mA -1.5 -15{ V
. Ve = MIN, ViH=2V,
VoH High-level output voitage 25 34 2.7 3.4 \%
VL= VL max, IgH = —400 uA
Vee = MIN, ViH=2V, 1oL =4 mAfS 025 04 025 04
Vor Low-level output voltage cc L oL \"
Vi = VL max I0L=8mA1! 0.35 0.5
Inputcurrent | Aoy reset  |Veo = MAX, V=7V 0.1 0.1
I at maximum mA
input voltage CKA or CKB | Ve = MAX, V=55V 02 0.2
High-level Any reset 20 20
I Ve = MAX, V=27V uA
input current | CKA or CKB 40 80
Any reset -0.4 -0.4
Low-level
T . . CKA Ve = MAX, V=04V —2.4 —-2.4 ] mA
curren
e CKB 16 16
los Short-circuit output currentd | Vee = MAX -20 -100 }-20 —100 | mA
lcc  Supply current Ve = MAX, See Note 3 9 15 9 15| mA

tFor conditions shown as MIN or MA X, use the appropriate value specified under recommended operating conditions.
fAN typical values are at Voo =5 V, Tp = 25°C.
SNot more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.
q Qp outputs are tested at specified 1 plus the limit value for 1y for the CKB input. This permits driving the CKB input while maintaining
full fan-out capability.
NOTE 3: Igg 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

PARAMETER? FROM o TEST CONDITIONS 1S90 1502 'L593 UNIT
(INPUT) (QUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
CKA Qa 32 42 32 42 32 42
fmax MHz
CKB Qg 16 16 16
t 10 16 10 16 10 16
PLH CKA Qa ns
PHL 12 18 12 18 12 18
t 48 32 48 46 70
PLH CRA %K 32 ns
tPHL 34 50 34 50 46 70
t CL =15 pF, 10 16 10 16 10 16
PLH CKB Qg L P ns
PPHL RL=2k& 14 21 14 21 14 21
1 i 1 10 16 21 e
PLH CKB ac See Figure 1 2 32 s
tPHL 23 35 14 21 23 35
t 21 32 21 32 34 51
52 CKB Qp ns
PHL 23 35 23 35 34 51
PHL Set-to-0 Any 26 40 26 40 26 40 ns
t Qpa, Q 20 30
PLH Set-10-9 A D ns
PHL Qg. Q¢ 26 40

#tmax ™ maximum count frequency
tppH = propagation delay time, low-to-high-level output
tpHL = propagation delay time, high-to-low-level output
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NOTES: A.

nmoow

PARAMETER MEASUREMENT INFORMATION

TEST
POINT Vee

Ry
{See Note C)

FROM OUTPUT
UNDER TEST

CL
{See Note B)

LOAD CIRCUIT

input pulses are supplied by a generator having the following characteristics:
for ‘90A, '92A, ‘93A, t; < 5 ns, tf < 5 ns, PRR = 1 MHz, duty cycle = 50%, 2oyt = 50 ohms;

for ‘LS90, ‘LS92, ‘LS93, t, < 15 ns, tf =5 ns, PRR = 1 MHz, duty cycle = 50%, Zyyt = 50 ohms.

C 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 ‘90A, '92A, and '93A; V,ef = 1.5 V. For 'LS90, 'LS92, and 'LS93; V(ef = 1.3 V.

FIGURE 18
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