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TYPES SN7490A, SN74L890, SN74LS92, SN74LS93
SN5490A, SN54LS90, SN54LS92, SN54LS93

DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

MARCH 1974 - REVISED DECEMBER 1983

'S0A, 'LS90 . . . DECADE COUNTERS
’'LS92...DIVIDE-BY-TWELVE

COUNTERS
‘LS93... 4-BIT BINARY
COUNTERS
TYPES TYPICAL
POWER DISSIPATION
"90A 145 mW
'L590 45 mw
'LS92, 'LS93 45 mW

description

Each of these monolithic counters cohtains 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 'LLS90, divide-by-six for the 'LS92,

and divide-by-eight for the '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 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-
metrical divide-by-ten count can be obtained from the
'90A, or ‘LS90 couriters 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 i

This document contains information current as
of publication date. Products conform to
specification:

er the terms of Texas Instruments
standard warranty. Production rnmumg doss
al) parameters,

SN5490A, SN541.590 ... J PACKAGE

SN7490A ... N PACKAGE
SN74LS90 ... D OR N PACKAGE

(TOP VIEW)
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SN54L592 ... J PACKAGE

SN74LS92 ... D OR N PACKAGE
(TOP VIEW)
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SN54LS93 ... J PACKAGE
SN74LS93 ... D OR N PACKAGE
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. TYPES SN7490A, SN74LS90, 1592, LS93
SN5490A, SN54L590, 'L.592, 1593
 DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

NOTES:

) -'90A, 'LS90
' BCD COUNT SEQUENCE
" (Sesa Note A}
“OUTPUT
COUNT oo Oc Gg GA
0 L L C
1 L L L H
.2 L L H L
3 L L H H
4 L H L L
5 L H L H
6 L H H L
7 L H H H
8 H Lt L L
9 H L L H
1892
COUNT SEQUENCE
{See Note C)
COUNT OUTPUT
Qp Q¢ Qg Qp
0 L L L L
1 L L L H
2 L L H L
! 3 | v How
4 L H L oL
5 L H L H
6 H L L L
7 H L L H
- 8 H L H L
9 H L H H
10 H H L L
11 H H L H

. 'LS92, 'L.S93
~ BESET/COUNT FUNCTION TABLE

'90A, 'LS90
B1-QUINARY (5-2)
(See Note 8)

COUNT

OUTPUT

Qs Op Q¢ Qg

0

W E VO WU b WN -
I I Irxrrxrrr--rrrr

Irrrer T -r

[ S S ool ol e S S gl
rIr-rIrC-rcICIrC

'80A, 'LS90

RESET/COUNT FUNCTION TABLE

RESET INPUTS

OUTPUT

Roi1)_Ro(2) Re(1) Rg(2)

Gp Oc Qg Qa

H

X rr x x I

H L

r X X M Xx I
mrxrm x I Xx

X

x rr xr Ir

[
Lt L oL
H Lt L H
COUNT
COUNT
COUNT
COUNT

RESET INPUTS OUTPUT
Roi) Ro2) |Qp Q¢ Qg Qa
H H L L L L
L X COUNT
X L COUNT

A Output Qg is connected to input CKEB for BCD count.

B. Output Qp is connected to input CKA for bi-quinary

count.

C. Output Qg is connected to input CKB,

D. H = high level, L = low level, X = irreisvant

'LS93
COUNT SEQUENCE
{See Note C)

OUTPUT

COUNT

Qp Qc Qg Qa

L

W W v dWN ~O

I I rrIxrrrxrrrcrrrHrorr

L

IIxTIrrrc XTI~

L

IIrrFIIFCrIICCIIC
IrIrTr-rIC-IcCcIrC-IxITIcCITr
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TYPES SN7490A, SN74LS90, 'LS92, 'L.S93
SN5490A SN54L590, 'LSQ2 'LS93
DECADE, DIVIDE BY-TWELVE, AND BINARY COUNTERS

logic diagrams

Rorz 12

cka D4 |

cke

'90A, LS80

;) ol 120 ('IZI

Ro(1) :;
Ror2)

e
cx
K
s olet M ap
K
R &

‘LS92

(934}
y P L
cxa 118 cK
- _ " cka 4]
o —‘J af-¢ag
cKe ! | K )18
K ckp A8l |
J 0--0-@0‘;
cK
® O
s of—L8lqy
cK
k

Rot2)

'L8$3

Roi2}

The J and K inputs shown without connection are for reference only and are functionally at a high levet.

schematics of inputs and outputs

'80A,
EQUIVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vee —_—
] - Vce
ed 100 22 NOM
INPUT hadad g
QUTPUT

INPUT Regq NOM
CKA 2.5 k§2 -
CKB (‘9DA, ‘92A)  1.25 k&2
CKB {'93A) 2‘57 kS
All rasets 6 kil

e
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TYPES SN74LS90, 1.592, 'L693

‘BN54LS90, 1.892, 1.593

\

- DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

v séheﬁ\atibs of inputs and outputs (continued)‘

‘LS00, 'LS62, 'L883

+ |EQUIVALENT OF EACH RESET INPUT

Veg——9 -
cc —

$ 20 KSINOM

L
INPUT —o-¢ -

id

EQUIVALENT OF A AND B INPUTS

3
|NPu*r—r__7 14._7

+
NOMINAL VALUES
INPUT R1 Rz  R3
CKA 10kT 10k 10kQ
CKB {'LS90, ‘LS92) 6.7k 6.7k§ SkN
CKB {'1.593} T 15kl 15k 10k

TYPICAL OF ALL OUTPUTS

— 4
120 QNOM‘

P—Vce
4
4

OUTPUT

3208
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TYPES SN7490A, SN5490A

DECADE COUNTERS

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

Supply volitage, Vcc {see Note 1) R e e e e e e e
Input voltage e Lo
Interemitter voltage (see Note 2) N e e e e
Operating free-air temperature range: SN5490A e e e .

SN7490A, . . . ... .. ...

Storage temperaturerange . . . ... . L L L,

NOTES 1 Voltage values, except imterenutier voltage, are with respect 1o network ground tecminal,

A%
55V
. .. 55V

—55 Cto 125°C
0'Cto70'C
. -B5"Cto 150"C

2 This is the voltage between two emitiers of a multiple emitter transistor. For thase clrculls, this ranng applies between the two Ry

mputs, and for the '90A circuit, 1t also applies between the two Rg inputs

recommended operating conditions

SNG5490A SN7490A
UNIT
MIN NOM MAX | MIN NOM MAX

Supply voltage, Voo 4.5 5 65 | 4.75 5 525 \
High-level output current, g -800 ~800 | uA e
Low-level output current, oy 16 16 | mA
Count trequency, feount (see'Fsgure 1) :::::: : ::Z g ?: MH2

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 tree-air temperature, T -85 125 0 70 C

1 ‘90A
PARAMETER TEST CONDITIONSY MIN_ TYP' MAX UNIT
ViH High-level input voltage 2 \
Vi Low-level input voltage 0.8 \'
Vg Input clamp voltage Voo = MIN, 1y - -12mA -16| V
Vou High-level output voltage z:;f-— ::'\:/" :’(;: ?ZO'O uA 24 34 v
VoL Low-level output voltage :/’::I.C 0“2“\‘/'. \ll('f)‘: . 36";11}\' 0.2 04| Vv
jy  nputcurrentat Vee MAX, Vy: 55V 1] ma
maximum input voltage
' Any reset 40
g ohlevel kA |vec Max, v, 2av [ 80 | uA
tnput current KB G )
Low-level Any reset -1.6
he mput ;u'"em CKA | Vee MAX, Vi 04V ~32 | mA
CKB —-4.8
Short-circuit [snsa: 1 -20 —57
los output current * Vee MAX ! SN74° | —18 -57 mA
{ce « Supply current Veo - MAX, Sec Note 3 29 42 | mA

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

VEor conditions shown as MIN or MAX, use the appropriate value specified under recommaended operating conditions,

'AII typicai valuesare at Ve 5 V. Ta 25 C
¥Not more than one output should be shorted at a time.
¢ Qp outputs are tested at I - 16 mA plus the limit value for 1} for the CKB input,
full fan out capabitity.
NOTE 3:
grounded.

This permits driving the CKB input while maintaining

lcc is measured with ail outputs open, hoth Rg inputs qroumle«l following momentary connection 10 4.5 V, and all other inputs

‘V TeEXAS

INSTRUMENTS

3-209



"TYPES SN7490A, SN5490A

switching characteristics, Vec =5V, TA=25 C
FROM TO . - ‘90A
PARAMETER" TEST CONDITIONS UNIT
(INPUT) {OUTPUT) U TMING TYP mMAX
cKA Q 32 42
Tmax A MHz
cks Qg 3 16
1 1
PLH cKA aa L L
PHL ) ) 1218
t
PLH ckA ap 32 48 | o
1PHL . . 34 50
t c 15 pF, 0
PLH cKk8 ag L P ! LI
PHL Ry 4002, 14 21
1 See F el 21 32
PLH K8 Qe o6 Tgur — ns
tPHL N ~ . 23 35
> &)
WLH KB ap CAN. L
wHL o 23 35
tPHL | Set10:0 Any 7 26 40 ns
lPLH_ * Set-10-9 Ga. Op - 20 30 ns
PHL - Qg, Oc . 28 40

. Tmax l‘n‘avkvlnuvv\_rounl frequency
tpL  Propagation delay time, tow 1o high tevel outpul
TpHL  propagation delay time, high to low level output

* ea10 S 3 Texas
= , ~ INSTRUMENTS



TYPES SN74LS00, SN74LS92, SN74LS93
" SN54L.590, SN54L.592, SN54LS93 -
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

Supply voltage, Ve (see Note 1) . . .+« o v o . e e e e e e e e e e e e e TN
Input voltage: Rinputs . . . . . . . . . ., .. B T T T A A A
AandBinputs . . . . . . . . . .. . . wss s s s e e e v s BBV
Operating free-air temperature range: SN541S’ Circuits e e e e e e ... .. .... . -BBCto125°C —_—
SN74LS'Cireuits . . . . . . . .. . . .., ., . 0°Cto70°C
Storage teMPErature range . . . .. . . .+ . . . 4w e e e e e e e e o . . . . —BB°Cto150°C
NOTE t: Voltege values are with respect to network ground terminal.
recommended operating conditions e
SN541LS90 SN74L590
SN54L.592 SN74L592
SN541.593 SN74L593 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo - - 45 5 55 | 4.75 5 5,25 v
High level output current, lgH 400 —400 | HA
Low-level output current, 19 4 8 mA
Count frequency, fegyng {see Figure 1) :::::::: 2 ?z g ::: MH2z
A nput 15 15
Pulse wadth, ty, B input 30 30 ns
. Reset inputs 30 30 B
Reset inactive-state setup time, tg, - 25 25 ns
Operating free-air temperature, Ta ) S S ~55 125 0 70 C

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

SN54LS90 SN74L590
PARAMETER TEST CONDITIONST * SN54L592 SN74L592 UNIT
MIN_ TYP} MAX | MIN _ TYPi MAX D
ViH High-level input voltage 2 2 \'
V)| Low-level input voltage 0.7 0.8 \"
VK Input clamp voltage Vg = MIN, 1) = —18 mA -1.5 ~1.6| V
Ve = MIN, ViH=2V,
Vo High-level output voltage V|C|.C= ViLmo 'o': - 40 a 25 34 27 34 v
Vge = MIN, Vig=2V, [lg=4mAf 025 0.4 025 04
- v
VoL, Low-level output voltage Vi = Vi max, I'OL B AT 0.35 05
Input current | Any reset Vg = MAX, Vi=7V 0.1 0.1
Iy at maximum CKA 0.2 0.2| mA
Veg = MAX, Vy=55V
input voltage | CKB cc g ! 0.4 0.4
High-level Any reset 20 20
gh-iev -
lIH 9 CKA Ve = MAX, V=27V . 40 401 A
input current CKB - 30 80
Low-levei Any reset -0.4 -0.4
ow-leve . - - -
TR CKA Vee = MAX, V=04V 7 —-2.4 -24| mA
input current CKB R 32 32
Ipg  Short-circuit output current® | Ve = MAX ~20 -100 | —20 —100| mA
‘LSS0 i 9 15 9 15
icc  Supply current . |Veo=MAX, See Note 3 ! L5902 o T 9 15 mA

1 For conditions shown as MIN or MA X, use tha appropriate value specitied under recommended operating conditions.
YAl typicel valuesare at Vo = 6 V, Tp = 25°C. : .

§Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second. —_—
'TQA outputs are tested at specified 1oy plus the limit valus of I} for the CKB input. This permits driving the CKB input whila maintaining

full fan-out capability, - 7
NOTE 3: lgg is measured with all outputs open, both Rg inputs grounded . wing 7 Y ion to 4.5 V, and all other inputs

grounded,
’ T 3-211
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TYPES SN74LS90, SN74LS92, SN74LS93
SN54LS90, SN54L592, SN54LS93
* DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

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

PARAMETER TEST CONDITIONS? SN54L893 SN74L593 UNIT
) ) . MIN _ TYpi max {MIN TYPi max
Vi High-level input voltage 2 2 v
V)| Low-level input voltage 0.7 08| Vv
V(K Input clamp voltage Ve = MIN, iy = -18mA -1.5 -1.5 A\
VoK High-level output voltage \\l/‘.:f:\xlfmax ‘Vo': : :’(;0 " 25 34 27 34 v
VoL Low-level output voltage Vec = MIN. Vin=2V.  io -4 mA* 025 04 025 o4)
T VL = V|| max [IgL = 8 ma¥ 035 05
' Inputcurrent | Aoy reset  |Vog = MAX, vy =7V 0.1 0.1
1] at maximum mA
input voltage cKA or CK? Ve = MAX, \ - 55V 02 02
- High-level Any reset Veg = MAX, V=27V 20 20 wA
nput current | CKA or CKB 40 80
oo Any reset ] - 204 —04
I mput current. |—CFA Voo =MAX,  V(=04V -2.4 -24 | ma
CKB 1.6 1.6
| Short-circurt output current® [V = MAX -20 —-100 [-20 -100| mA
lcc Supply current Ve = MAX, See Note 3 9 15 9 15| mA

TEor conditions shown as MIN or MAX, use the appropriate value specified under recommended oparating conditions
LAl typical values are at Vo = 6 V, To = 25 C.
- ¥Not more than one output should be sharted at a time, and duration of the short-circuit should not excead one second.
Qp, outputs are tested at specified foy. plus the limit value for 1), for the CKB input. This permits driving the CKB input while maintaining
full fan.cut capability. A . . .
»No"I'EY 3 g is measured with alt outputs open, both Rg inputs grounded following momentary connection to 4.5 V, and all other inputs

grounded.

‘sw_i{.ching c‘hvaraq'terisiilcs,_vcc =5V, TA=25"C

FROM TO ‘LSS0 'LS92 'LS93
PARAMETER" TEST CONDITIONS = UNIT
AME {INPUT) {OUTPUT) MIN TYP MAX|MIN TYP MAX|MIN TYP MAX
CKA Qa 32 a2 32 42 32 42
fmax MH2
CKB Qg 16 16 6
teLH 10 16 0 16 10 16
K Q =
TPHL oK A 12 18 12 18 12 8] "
tPLH CKA ap 32 48 32 48 6 70|
PHL ) R 3450 34 50 4670
1] Cp =~ 18 pF, 10 16 10 16 10 16
PLH 1 ks 0g L=iorn ns
tPHL RL=2kR 14 2t 14 2 14 21
Fi 21 3 10 16 pal 32
PLH cKe ac See Figure 1 2 s
PHL . 23 35 14 21 23 35
1 21 32 21 32 34 51
PLH CKB Qp ns
PHL 1 " 23 35 23 35 34 51
1PHL Set 10 0 Any 26 40 26 40 26 40 ns
[l Q
PLH Set109 a. Op 20 20 ns
PH| 0g, Q¢ 26 40
e X ount [
STpp opagation delay Tune, tow 10 high hevel output

LETTTY

sropagation defay tune. high 1o tow level ontpud

W Texas
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SN5490A, SN54LS90, SN54LS92, SN54LS93

TYPES SN7490A, SN74LS90, SN74L.892, SN74LS93
DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS
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" TYPES SNT490A, SN74LS90, SN74LS92, SN74L593
- SN5490A, SN54LS90, SN54LS92, SN54LS93
. DECADE, DIVIDE-BY-TWELVE, AND BINARY COUNTERS

' "
! <

i VPAR'AI{AETER MEASUREMENT INFORMATION

TEST
POINT Vee

FROM OUTPUT
UNDER TEST

CL
{See Note B)

{0AD CIRCUIT

NOTES: A. Input pulses are supplied by a genarator hivinn the following characteristics:
for '9DA, t, € 5 ns, ty < 5 ns, PRR = 1 MHz, duty cycle = 50%, Zout > 50 ohms;
for 'LB90, 1592, 'LSA3, t, < 15 ns, 4 = 5 ns, .PRR = 1 MHz, duty cycle = 50%, Zgyt ~ 50 ohms,
B. Cy_ includes probe and Jig capacitancs.
- D. All diodes are 1N30D64 or aquivalent.
E. Each resat input is tested separately with the other reset at 4.5 V.
. F. Referance waveforms are shown with dashed lines.
G. For '90A, Vpgt = 1.5 V. For 'LS90, 'LS82, and 'LSY3; Vrgr = 13 V.

FIGURE 1B
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