TYPES SN5490A, SN5492A, SN5493A, SN54190, SN54L93, SN54LS90, SN54LS92,
SN54LS593, SN7490A, SN7492A, SN7493A, SN74LS90, SN74LS92, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

MARCH 1974 — REVISED DECEMEBER 1983

"90A, 'L90, 'LS90 . ..
'92A, 'LS9Z ...

DECADE COUNTERS
DIVIDE-BY-TWELVE

SN5490A, SN54LS590 ... JOR W PACKAGE
SN54L90 ... JPACKAGE
SN7490A ... JORNPACKAGE
SN741S90 ... D. JORNPACKAGE

COUNTERS (TOP VIEW)
‘93A, 'L93, 'LS93 . .. 4-BIT BINARY cks O Uah cka
COUNTERS RO ]2 wfINC
Ro(2) (3 1211 Qp
TYPICAL NC [J4 1[Jap
TYPES
POWER DISSIPATION vee Os 0[] GND
'90A 145 mW R${1} s a[J 0
90 20 mW Ro{2)(]7 8] Q¢
'L590 45 mW
924, 938 130 mw SNG492A, SN541S92 ... J ORW PACKAGE
1392, 7L.593 45 mw SN7482A ... J ORN PACKAGE
193 16 mw SN74LS92 ... D, JORN PACKAGE

description

Each of these monoiithic 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 tength is divide-by-five for the
‘90A, 'L80, and 'LS90, divide-by-six for the ‘92A and
‘1592, and divide-by-eight for the '33A, ‘L93, and
'LS93.

All of these counters have a gated zero reset and the
'S0A, 'L90, and 'LS90 also have gated set-to-nine in-
puts 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 in-
put 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 sym-
metricat divide-by-ten count can be obtained from the
"90A; ‘L90, 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.

PRODUCTION DATA
This decument contains information current as
of publication date. Products conform to
specifications per the terms of Texas Instruments
standard warranty. Praduction ?rocessing does
nat necessarily include 1esting of all parameters.

(TOP VIEW)
cks v Ul cka
NC 2 13{I1NC
NC O3 1201 Qgp,
NC (4 1] Qg
vec Qs 19[] GND
Rro(1) [Je af] Q¢
RO(2) 07 g[] Qp
SN5493A, SN54L593 ... JORW PACKAGE ‘ 3
SN7493A ... J OR N PACKAGE
$N74LS93 ... D, JORN PACKAGE
{TOP VIEW) (7))
Ll
cke (1 Ul cka O
RO(1}Y (2 130] NC ;
RO(2) (] 1207 Qp !
NC (4 1] Qp 0
vee Os 10[] GND w
NC (s s{]1 QB =
NC Oy g1 Qc [
SN54L93 . .. J PACKAGE
(TOP VIEW)
rot) 01 Uhad cka
ro@2) 02 130 Qa
ne s 2pop
vee 04 1111 GND
nc s  ofJac
NC (s 9{]1 Qg
NC []7 a[] CKB
NC - No internal connection
For new chip carrier design, use
‘LS290, ‘L5292, and ‘LS293.
o
ip
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TYPES SN5490A, '92A, "93A, SN54L90, 'L93, SN54LS80, 'LS92, L.S93,
SN7490A, '92A, ‘93A, SN74LS90, ’LS92, 'LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

S3JIA3A 111

3-358

'90A, 'L90, "L S80
BCD COUNT SEQUENCE

(See Note A)
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‘92A, 'LS92

COUNT SEQUENCE

{See Note C)
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‘924, 'LS92, "93A, 'L93, 'LS93
RESET/COUNT FUNCTION TABLE

RESET INPUTS

ouTPUT

Rp(1)

Roi2)

Qp Q¢ Qg Qa

H L L L

X COUNT
L COUNT

L

NOTES: A.

. Output Qp is connected to input CKB.

. H = high levei, L = low lavet, X = ifrelavant

‘80A, "L90, 'LS80

B{-QUINARY (5-2}

{Ses Note B)
COUNT QUTPUT

Qp Qp Q¢ Og
g Lt L L L
1 L L L H
2 L L H L
3 Lt L H H
4 L H L L
5 H L L L
6 H L L H
7 H t H L
8 H L H H
9 H H L L

‘G0A, 'L90, 'LS90

RESET/COUNT FUNCTION TABLE

Output Qp is connected to input CKB for BCD count,
. Output Qp is connected to input CK A for biquinary
count,

RESET INPUTS QUTPUT
Rott) Ro(2) Ra(1) Re(21|Tp Oc Ge Oa
H H L X L L L L
H H X L L L L L
X X H H|H L L H
X L X L COUNT
L X L X COUNT
L X X L COUNT
X L L X COUNT
‘934, 'L93, ‘'L593
COUNT SEQUENCE
{See Note C}
ouUTPUT
COUNT
Qp Oc Gg Qa
0 | L L Lt
1 L L oLu W
2 L v oH oL
3 L L H H
O T T
5 L H L H
6 L H H L
7 v H HoH
g |H b L L
9 |H L L H
10 {H L H &
11 H L H H
12 |H oH oLt
13 |H H L H
14 IH H H L
5 |H H H H

1Em&s‘y
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TYPES SN5490A, '92A, '93A, SN54L90, °L93, SN54L.S90, 'LS92, °LS93

SN7490A,

"92A, °93A, SN74L590, 'LS92, 'LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

logic diagrams

‘90A, 'L90, "LS90 ‘924, 'LS92 '93A,°0L93, '1.593
RQMJED‘)—‘
Ro2} {7} __‘]
o s o2 g, 93A1'1.33]
CKA (14} ——————ab» CK i a (12)
= an
K cra 04 ek s oftnsl,
n « cra AMA cK
s o2 o 7 X
cke M cK 15 a4, —
K ckg - e s aleldlol o,
. JEPTILLILT N I
¥ X
@) {-J aHe¥ o
J Q 1
| o ac Lok s alel8ilq,
K K Qp CK
= =y
¢ o—lap 2
> CK o ofl IOD
CK
(11} K
S ap 6
Ro(1 K
2) Roy2)
Ro(1) 3l
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 ‘L5883 and '93A and pin numbers shown in { ] are for the 54L93. .
schematics of inputs and outputs n
11
"90A, "92A, '93A S
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS i
- a
R - Ve
eq 100  NOM —t
INPUT —9 —_— - t
X
QUTPUT
INPUT Req NOM
CKA 2.5 ki
CKB {90A, 924) 1.25 kil
cK8 ('93A) 2.5 kil
All resets 6 kil
S
,
i Texas X 3-359
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TYPES SN54L90, 'L93, SN54LS90, °LS92, 'LS93

SN74LS90, °LS92, 'LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

schematics of inputs and outputs (continued)

‘L90, 'L93

EQUIVALENT OF EACH INPUT
EXCEPT A AND B OF ‘193

Yee T
Req
INPUT -=
INPUT Req NOM
CKA ("L90) 13.3 k§1
CKB ("L.90) 6.67 k1
Ail resets 40 k§2

EQUIVALENT OF A AND B
INPUTS OF 'LO3

15 k&2
NOM
INPUT

TYPICAL OF ALL OUTPUTS

- Vee
500 {2 NOM
OUTPUT

‘L890, 'LS92, 'LS93

EQUIVALENT OF EACH RESET INPUT

EQUIVALENT OF A AND B INPUTS

TYPICAL OF ALL OUTPUTS

Vee *+—Vee
120 {2 NOM
Vcc —_— R3
3 20 k2 NOM
INPUT . R
j tNPUT -
OUTPUT
-
2
NOMINAL VALUES
8 INPUT "1 R2 R3
CKA 10k 10k 10kQ
m CKB {'LS90, 'L592) 6.7k 6.7kl 5k
w CKB ("L 593) 15k 15k 10k
]
Tex {l’
3-360 EXAS
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TYPES SN5490A, SN5492A, SN5493A SN7490A, SN7492A, SN7483A
DECADE DIVIDE-BY- TWELVE AND BINARY COUNTERS

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

Supply voltage, Vi (see Note 1) 7V
tnput voltage . H5V
Interemitter voltage {see Nole 2) . 585V
Operating free-air temperature range: SN5490A SN5492A SN5493A 55“6 1o 125'C
SN7490A, SN7492A, SN7493A 0'Cio70°C
Storage temperature range -657C 10 1507C
NOTES: 1. Voltage values, except interemitter voltage, are with respect to network ground terminal.
2. This s the voltage between two emitters of a multiple emitter ransistor. For these circuits, this rating applies hetween (the two Rg
inpuls, and lor the "80A circuit, it also applies between the two Rg inputs
recommended operating conditions
SNG5490A, SN5492A [SN7490A, SN7492A
SN5493A SN7493A UNIT
MIN NOM MAX | MIN NOM MAX
Suppty voitage, Voo 4.5 5 55 | 4.75 5 525 v
High-tevei output current, oy —-800 ~800 | wA
t ow-level output current, lgp 16 16 | mA
Count frequency, fequnt {see Figure 1) A -'mput 9 32 0 32 MHz
B input Q 16 0 16
A input 15 135
Puise width, ty, B input 30 30 ns
Reset inputs 15 15
Reset inactivesiate setup time, g 25 26 ns
Qperating {ree-air temperature, T —55 125 0 70 “C

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

W

PARAMETER ' TEST commnbms‘f — 924 234 UNIT
MIN TYPE MAX | min TYPE mAX | MIN_ TYPI MAX 0
V|H High-level input voitage 2 2 2 \Y LLJ
ViL Low-level input voltage 08 0.8 08| V o
Vi Inputclamp voitage Voo =MIN, )= —-12mA -1.5 -1.5 15| V S
. Veg=MIN, Vig=2V, 1Y
VoH High-level output voltage 2.4 3.4 2.4 34 24 3.4 \Y
Vi =08V, lgy = —800 LA Q
V =MIN, V=2V,
VoL Lowlevel output voltage ce 1H 0.2 0.4 0.2 0.4 0.2 04| Vv —
ViL=08YV, IoL =16 mafl I_
" Input current at
I P _ Vee = MAX, V=55V 1 1 1lma | F
maximum input voltage
Any reset 40 40 40
High-tevel
iy CKA Voo = MAX, V=24V 80 80 80 | uA
fnput current
CKB 120 120 80
Any reset -1.6 -1.6 -1.6
Low-ievel
he . CKA Vee = MAX, V=04V -3.2 -3.2 —3.2 | mA
input current
CK8 —4.8 -4.8 -3.2
| Short-circuit v MAX SNbB4” —20 —57 | =20 -57 | 20 —57 A
05 Gutput currentd cc sN74° | 18 “57 | —18 57| -18 57
lpe Supply current Ve = MAX, See Note 3 29 42 26 39 26 39 | mA
t Eor conditions shown as MIN or MAX, use the approgpriate value specified under recommended operating conditions,
1|_3A|I typical valuesareat Ve =6V, Ta = 25°C.
YNot more than one output should be shorted at a time. R
‘iOA outputs are tested at 1y, = 16 mA plus the limit value for {jy for the CKB input. This permits driving the CKB input white mauntaining
full fan-cut capability.
NOTE 3: lgg is measured with ail outputs open, both Rg inputs grounded following momerntary connection 1o 45 V. and all other inputs
grounded,
TEXAS Jt-‘ 3-361
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TYPES SN5490A, SN5492A, SN5493A, SN7490A, SN7492A, SN7493A
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

. FROM TO "90A '92A 93A ]
PARAMETER" TEST CONDITIONS umMIT
. {(INPUT} {OUTPUT) MIN TYP MAX|(MHIN TYP MAX|MIN TYP MAX
CKA Qa 32 42 32 42 32 a2
frmax < : ~ MH;
CKkB Qg 16 16 16
t 10 i6 10 16 10 16
PLH CKA Qga —1 ns
tPHL 12 18 12 18 12 18
t 32 4 32 48 46 70
PLH CKA Qp 8 ns
PHL 34 50 34 50 a6 70
t Ct = t5pfF, 10 1 10 16 10 16
PLH cKB Qg L P 5 ns
tPHL R = 400 O, 14 21 14 2 14 21
t See Figure 1 21 32 10 16 21 32
PLH oK ae igur s
1PHL 23 35 14 21 23 35
t 21 . 32 21 32 34 51
PLH cKB ap e
1PHL 23 35 23 356 34 51
tPHL Set-to-0 Any 26 40 26 40 26 40 ns
oL Qp. Q 30
PLH Set-10-9 A D 20 ns
WPHL Gg. O¢ 26 40

ﬂfmax maximum count frequency
tp 4 7 propagation detay time, low-to-high-level output

. Py T propagetion defay time, high-to-low-level output

W

S30IA3A 111
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TYPES SN54L90, SN54L93

DECADE AND BINARY COUNTERS

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

Supply voltage, Vi (see Note 1)

tnput voltage (see Note 2)

Operating free-air temperature range:

Storage temperature range

NOTES:

1. Voltage values are with respect to netwark ground terminat.

2. Input voitages must e zero or positive with respect to netwaork ground terminal.

recommended operating conditions

3V
55V

~55°C 1o 125°C
-65"C to 150°C

SN54190, SN54193
UNIT

MIN NOM  MAX

v Supply voltage 45 5 5.5 v
cC

feaunt Count frequency 0 3 MHz
i0H High-level output current ~ 0.1 mA
oL Low-level autput current 2 mA
twicount) Width of input count pulse 200 ns
tw(reset) Width aof reset pulse 200 ns
Ta Operating free-air temperature - 55 125 oC

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

SN54190 SN54193
PARAMETER TEST CONDITIONSY UNIT
MIN TYPT MAX ]| MIN TYPE MAX
Viyq High-level input voltage 2 2 \Y
ViL Low-leve! inpul voitage 0.7 07| V
Vee = MIN, V=2V,
VoH High-level output voltage cC H 2.4 3.3 24 3.3 \%
VL =07V, lgy=MAX . y
Ve Loselavel ' Voo = MIN, Vi =2V, o 03 o1s o3l v 3
ow-level output voltage .19 R 3 . -
oL P 9 Vie=07V, IOL:MAX'J
Any raset input 100 100
Input current at
b i . L volt CKA Voo = MAX, V=565V 300 200 wA (s
maximum input voltage
um input veliag cKB 600 200 L
i . Any reset input 10 10 O
High-tevel input —
I CKA Voo = MAX, V=24V 30 20| wA >
current g
CKB 60 20 Ll
) Any reset input ~0.18 -0.18 Q
Low-fevel inpit
L CKA Voo = MAX, V=03V —0.54 —~0.36 1| mA |
current
cKB -1.08 —0.36
Igg  Shortcircuit output current Veg = MAX -3 —15 -3 —15| mA b~
icc  Supply current Viee = MAX, See Note 3 4 7.2 3.2 6.6 mA

TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended operating conditions.
YAN typical values are at Voo =5 V. Ta = 257C.

§th maore than one cutput shouid be shorted at a time.
9C 5 outputs are tested at ! = MAX plus the timit value for Iy for
A P oLr 1L

fan-out capability.
NOTE 3: icg is measured with all outputs open, both Rg inputs grounded tollowing momentary connection to 4.5 V. and all other inputs

grounded,

switching characteristics, Vggc =5V, Ta = 256°C

the CKB input. This permits driving the CKB input while maintaining full
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SN5490 SNS4L93
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX | MIN TYP MAX
fmax Maximum count frequency 3 6 3 6 MH2z
Pro tion detay time, low-to-high-levet (G
PLH ropagation : ay time, low-to-high-levet Qp ) } 230 340 280 450 | s
cutput from input CKA Cy = 50 pF, R =4 k{2,
P tion delay t , high-to-low-level ¢ See Figure 1
tPHL ropagation delay time, high-to-low D L] 230 340 280 450 | s
output from input CKB
’
TEXAS b

3-363



