SN54390, SN54LS390, SN54393, SN54LS393,
SN74390, SN74L8390, SN74393, SN74L8393
DUAL 4-BIT DECADE AND BINARY COUNTERS

OCTOBER 1976 — REVISED MARCH 1988

SDLS107

SNE4390, SN54LS330 . . . J OR W PACKAGE - o
SN743390 ... N PACKAGE
SN74L5390 . . . D OR N PACKAGE

+ Dual Versions of the Popular '90A, 'LS90
and ‘93A, 'LS93

® 390, 'LS390.. . Individual Clocks for Aand B - {TOP VIEW)
Flip-Flops Provide Dual ~ 2 and ~ 5 Counters’ 1cka [7 Ursl] vee
e 393, ’'LS393... Dual 4-Bit Binary Counter 1WA ]z 1s[]2CKA
with Individual Clocks 10as  wafJ2ctR
1CKkB [Ja  13[] 204
e All Have Direct Clear for Each 108 {5 12[]2CKB
4-Bit Counter acle 11208
¢ Dual 4-Bit Versions Can Significantly improve (1323 E; 'g ] igg
System Densities by Reducing Counter Package -
Count by 50% SN54LS390 . . . FK PACKAGE
*  Typical Maximum Count Frequency.. .. 35 MHz (TOP VIEW)
- =g T
e Buffered Outputs Reduce Possibility of Collector § § Qo0
Commutation G § A - ) g
3 2
104 04 18} 2CLR
1ICKB [} 5 17{] 204
description NC D6 160] ne
1o 07 15(] 2cKkB

Each of these manolithic circuits contains eight
master-slave flip-flops and additional gating to imple-
ment two individual four-bit counters in a single
package. The ‘390 and ’'LS390 incorporate dual
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divide-by-two and divide-by-five counters, which can SN54393, SNS4LS393 . . . J OR W PACKAGE

be used to implement cycle lengths equal to any
whole and/or cumulative muitiples of 2 and/or 5 up
to divide-by-100. When connected as a bi-guinary
counter, the separate divide-by-two circuit can be

SN74393 ... N PACKAGE
SN74.5393 . . D OR N PACKAGE

{TOP VIEW)
1A 1 'Idb Vcc

used to provide symmetry {a square wave) at the final 1CLR '35 2A
. ‘ \ 1QA 2CLR
output stage. The ‘393 and ‘LS393 each comprise 10 0 204

two independent four-bit binary counters each having 10¢
a ciear and a clock input, N-bit binary counters can 1ap
be implemented with each package providing the GND
capability of divide-by-256. The "390, 'LS390, ‘393,
and ‘LLS393 have parallel outputs from each counter
stage so that any submultiple of the input count

[ 205
0 2a¢
[120p

SN54{5393 . .. FK PACKAGE

frequency is available for system-timing signals. (TOP VIEW)

Series 54 and Series B54LS circuits are characterized f—[j < © 84

for eperation over the full military temperature range --Z=a

s} o C T JU ]

of -56°C to 125°C; Series 74 and Series 74LS 321

circuits are characterized for operation from 0°C 104 18 [] 2CLA

to 70°C. NC )5 17 NC
1ag 6 6] 204
NC ] 7 15 {] NC
Q¢ |18 w4 [] 208
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NC - No internal connection
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. SN54390, SN54LS330, SNb4393, SN54LS393, .
~__SN74390, SN74LS390, SN74393, SN74L8393
“DUAL 4-BIT DECADE AND BINARY COUNTERS

FUNCTION TABLES

‘390, 'LS380
BI-QUINARY (5-2)

‘393, 'L8393
COUNT SEQUENCE
(EACH COUNTER)

‘390, L5380
BCD COUNT SEQUENCE

{EACH COUNTER!} {EACH COUNTER) QUTPUT
{See Note A} {See Note B) COUNT 9p oo Qg O
QuUTPUT QUTPUT
COUNT FoYr v — COUNT o on Gn O 0 L L L L
D I._(: B YA A Yp LC LB 1 L L L H
i I 2 fLoL oML
1 L H L L & H L 3 L L oHoH
2 |t o on 2 Coa ol 4 L A Lo
; l|: ll:l L L . X H L 5 Low LoH
: t H L H . l: L t L 6 LoAohot
6 L H H L : H 7 L H H H
7 L H H H : : :: ::l L & H - L L
H L L L . H H 9 HoLoLoh
g H i, 8 oL 10 H L H L
L L 9 H H L L 11 H L H "
MOTES: A, Output Qp is connacted 1o input B for BCD count. 12 H H L L
8. Qutput Qp is connected to Input A for bi-quinary 13 H H L H
count,
C. H = high leval, L = low lavel. 14 H H H L
15 H H H H
logic diagrams (positive logic) logic symbolst__
- *390, ‘L 5390 '390, L5390
TR
115y s n g:TPUT e
INPUT & T — —
CLean |cui-l=->‘ o2 _(L\Q,q
Ve r ol 5 1oy
(S, 113 ‘c‘5h>‘ CT{ ::: 1ac
12,121 Os gUwUT 2| 100
INPUT B —D—Qb T 8
g |- CTR
CLEAR om Joro
oAb, DIVZ 0%
' 6, oIV an
a 12 outeyr a2t 10
¢ ac KR L+ e Tm‘;
T 2 pb—20p
Ge b
CLEAR |
‘393, ‘Ls393
3
ap % puTtPUT CTROV 18 -
:D—\ 9o wh =t cT-u ° 0
S DL R
ﬁ - = cr
dp ¢ 161
CLEAR 19)
INPUT D T L .
. R | 2a
a2 L) zo:
o
[PLE T - :‘CD

TThese symbols are in accordance with ANSI/IEEE Std. 91-1984 and
1EC Publication 617-12.
Pin numbers shown are for B, J, N, and W packages.
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SN54390, SN54L5390, SN54393,5N54L5393,
SN74390, SN74LS390, SN74393, SN74L5393
DUAL 4-BIT DECADE AND BINARY COUNTERS

logic diagrams (continued) 393, 'LS333
o o311 outeuT
(3 A 0,
INPUT A -
CLEAR
—_—
ag j-¢4: 19 outeuT
Qg
b T
CLEAR
5.9 quTPuUT
G ac
b T
CLEAR
—27
ap]_ 16.8! auTPuT
Qp
b T
CLEAR
CLEAHA (2 12)
INPUT —DO-"———Y

Pin numbers shown are for D, J, N and W packapges.

schematics of inputs and outputs -390, 393

EQUHVALENT OF EACH INPUT TYPICAL OF ALL OUTPUTS
Vece -
- v
R cc
o 100 §1 NOM
INFUT - .
OuUTPUT
INPUT Feq NOM
A (3000 ..., 3k
B {390 . ... .15kil
A (*390) . 3 ks$2
Any clear ... ... 8k

‘L5390, ‘LS393

EQUIVALENT OF EACH ~
A ANDB INPUT
Vee _
Req

INPUT --
INPUT Req NOM
A (L8390}, ... 4.3 ki
8 "Ls3gdh . . 27 k82
AULEIEDY. L. 4.3 ks

EQUIVALENT OF EACH
CLEAR INPUT

.

£ 18 kil NOM

Vee

INPUT --

TYPICAL OF ALL OUTPUTS

B

P— - V¢o
120 $* NOM

QUTPUT
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SN54LS390, SN54LS393, SN74LS390, SN74LS393
DUAL 4-BIT DECADE AND BINARY COUNTERS

switching characteristics, Voc =58V, Tao=25°C

PARAMETER FROM To TEST CONINTIONS L3390 15393 UNIT
{INPUT} {OUTPUT) MIN TYP MAX MIN TYP MAX
; A Qp, 75 36 25 35 MM
max B Og 125 20 z
1 12 20 12 20
PLH A Qa ns
PHL 13 20 13 20
tPLH A Qe of ‘LS390 Cp =16 pF, 37 60 40 [
ns
tPH L Qpof "LS393 | R =2kQ, 39 60 40 60
tPLH 8 ag See Note 4 and Figure 2 13 1 ne
PHL 14 |
t 24 39
PLH B ac ns
tPHL 28 39
t 13 21
PLH B ap ns
tPHL 14 21
tPHL Ciear Any 24 39 24 39 ns

NOTE 4: Load circuits and voltage waveforms are shown in Section 1.
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SN5415390, SN541S393, SN7415390, SN741$393
DUAL 4-BIT DECADE AND BINARY COUNTERS

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

Supply voltage, Vo (see Note 1) T A ')
Clear input voltage . . . . Y .
Any A or B clock input voltage ... . . e e e e e e e . ... ... ... . BBV
Operating free-air temperature range: SN54L5390 SN54L5393 e e . . . . . . ... .. .-55Ct0125°C

SN74LS390,8M7418393 . . . . . . . . .. .. ... 0°Cw70°C
Storage temperature range . . . . e e e e . ... ... ..., .-B5Cta180°C

NOTE 1: Voltage values are with respact 10 network ground terminal,

recommended operating conditions

SN54L5390 SN74LS5390
SN54L5393 SN7415393 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Voo 4.5 5 5.5 | 4.76 5 5.2% v
High-level output current, Iy —400 —400 [17.Y
Low-level output current, I 4 Bi mA
A input [} 25 Q 25
Count frequency, feaunt B input 0 125 0 TN R
A input high or low 20 20
Pulse width, t,, B input high or low 40 40 ns
Clear high 20 20
Clear inactive-state setup time, 1, . 25} 254 ns
Operating free-air temperature, T —55 125 0 0| °¢C

1 The arrow indicates that the felling edge of the clock pulse is used for rafarence.

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

PARAMETER TEST CONDITIONS T SNSALS SN74LS UNIT
MIN TYPI MAX [MIN TYPI MAX
ViH Hagh-level input valtage 2 2 Ay
Vi Low-level input voltage 07 0B V
Vik Inout clamp voltage Ve = MIN, Iy = ~18 mA -1.5 -15 v
v = MIN, v =2V
Vo High-level cutput voitage “c IH ! 25 3.4 2.7 3.4 v
VL = ViLmax, 'OH = —400 uA
Ve = MIN, Vig =2V, gL =4 ma¥ 025 04 025 0.4
Vo Low level cutput voltage v
ViL =08V, 1oL - 8 ma¥ 035 05
' Clear V=7V 0.1 0.1
Nput current at
11 Input A [Vee = MAX 0.2 0.2
Maximurm inpul vo!tage V=55V mA
Input 8 . 0.4 0.4
Clear 0.02 002
HH High-level input current | Input A Voo = MAX, V=27V 0.1 D1 mA
Input B Q.2 0.2
Clear h -0.4 -04
L Low-leve! input current [ Input A Vee T MAX, V=04V - 16 —~-1.6] MmA
input B -2.4 —2.4
!lpg  Shori-circuit output current ¥ Vee - MAX 20 —1001 -20 —1001 mA
- R VGG = MAX, L5390 i 26 15 26
lec Supply current mA
Ser Note 2 'LS393 15 26 15 Z6

! For conditions shown as MIN or MAX, use the appropriate vajue specified under recommended operating conditions.

L All typical values are at Voo = 5V, Ta = 25°C.
Not more than one output should be shorted at a time, and duration of the short-circuit should not exceed one second.

1 The Q4 outputs of the ‘LS390 are testad at Ig =~ MAX plus the limit value for [ tor the clack B inpu This permits drrving the clock B input
while maintaining full fan-out capability.

NGTE 2. I is measured with all outputs apen, both clear inputs grounded following momentary connection to 4.5 V., and all ather inputs

grounded.
{i’
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PARAMETER MEASUREMENT INFORMATION

DUAL 4-BIT DECADE AND BINARY COUNTERS

SN54390, SN54393, SN74390, SN74393
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SN54390, SN54393, SH7435I]. SN74393
DUAL 4-BIT DECADE AND BINARY COUNTERS

switching characteristics, Vg =6V, Ta = 25°C

PARAMETER FROM To TEST CONDITIONS 3%0 393 UNIT
{INPUT) (QUTPUT) MIN TYP MAX | MIN TYP MAX
A Q 25 35 25 35
fmax A MH2
8 Qg 20 30
t 12
PLH A Qa 12 20 Cadll -
tPHL 13 20 13 20
tPLH A Qg of "390 C{ = 15pF, 37 60 40 60
ns
tPHYL Qp of “383 Ry =400 0, 39 60 40 60
1:
‘?LH 8 g See Nzte 3 :2 21 e
FHL an
t Fi 4
PLH 8 Qe igure 1 2 39 s
PHL 26 39
t 13 21
tPLH 8 2o 14 21 i
PHL
IPHL Ctear Any 24 -2} 24 39 ns

NOTE 3: Load circuits and veltage waveforms are shown in Section 1.
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SN54390, SN54393, SN74390, SN74333
DUAL 4-BIT DECADE AND BINARY COUNTERS

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

Supply voltage, Vi {see Note 1) . L. P . 7V
lnputvoltage . . . . . . . . . . e e e e e e e e e e e v .. . . . BBY
QOperating free-air temperature range: SN54390, SN54393 e e e e e e e e e e e e —55°C 10 125°C
SN74350, SN74393 e e e P . ce e . 0°C to 70°C
Storage temperature Tange . . . . . . . o o 4w e e e e e e e e e e —65°C 1o 150°C
NOTE 1: Voltage valuas are with respect to network ground termingl. ’
recommended operating conditions
SNS54390 .SN743%0
SN§4393 SN74383 UNIT
MIN NOM ™MAX | MIN NOM MAX
Supply voltage, Voo 4.6 5 5.5 | 4.75 5 525 | V
High-level output current, 1gH 800 —800 | pA
Low-level output current, Iy 16 16 | mA
A input 1] 25 4] 25
Count frequency, feount B input o 7 o 20 MHz
A input high or tow 20 20
Pulse width, 1, B input high or low 25 256 ns
Clgar high 20 20
Ciear inactive-state setup time, 15, 254 251 ns
Operating free-air temperature, T 4 —55 125 ] 70 | °C

! Tne arrow indicates that tha falling edgs of the ¢lock pulse is used for reference.

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

‘390 ‘393
PARAMETER TEST CONDITIONS ! uNIT
MIN TvPi max |MIN TYPI MAX
ViH  High-level input voltage 2 Z v
Vi Low-level input voltage 0.8 0.8 \
.VFK tnput clamp valtage Ve =MIN, [ =—-12mA -1.5 —1.5 v
VoH High-level gutput voltage Voo mMIN. Vip =2V, 24 34 24 34 vV
V||_ =08V, 'OH = —800 uA
VoL Low-level output voltage Voo TMIN. Vg =2V, 0.2 0.4 0.2 0.4 v
VIL=08YV, Ig_=t6mAf
lnput current at
by i Ve =MAX, V=565V 1 1 mA
maximum tnput voltage
Clear 40 a0
ltH  High-level input current Input Al Weoe = MAX, V=24V B0 80 [ wA
Input B | 120
Clear —1 —1
I Low-level input current Input A Vee = MAX, V=04V -3.2 ~3.7 mA
Input B —4.8
. . SN54’ —20 ~57 20 —57
los  Shortcircuit output current § Voo =MaX ST 8 o7 | —18 = mA
lco Supply current Voo = MAX, See Note 2 42 69 38 64 | mA
! For conditions shown as MIN or MAX, use the appropriate value specified under recommended aperating conditions.
T Al typicat values are at Vog = 5V, Ta = 25°C.
& Not more than one output should be sharted at a time.
1 The Cp outouts of the “380 are tasted at IpL = 18 mA plus the limit value for I for the B input. This permits driving the B input while maintaining

full fan-out capability.

NOTE 2: fc¢ is measur:d with all outputs open. both clear inputs grounded following momentary connection to 4.5 V, and all nther inputs

graunded.
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DUAL 4-BIT DECADE AND BINARY COUNTERS

SN54LS390, SN54LS393, SN74LS390, SN74L5393

PARAMETER MEASUREMENT INFORMATION
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IMPORTANT NOTICE

Texas Instruments (TI) reserves the right to make changes to its products or to discontinue any semiconductor
product or service without notice, and advises its customers to obtain the latest version of relevant information
to verify, before placing orders, that the information being relied on is current.

Tlwarrants performance of its semiconductor products and related software to the specifications applicable at
the time of sale in accordance with TI's standard warranty. Testing and other quality control techniques are
utilized to the extent Tl deems necessary to support this warranty. Specific testing of all parameters of each
device is not necessarily petformed, except those mandated by government requirements.

Certain applications using semiconductor products may involve potential risks of death, personal injury, or
severe property or environmental damage (*Critical Applications”).

TI SEMICONDUCTOR FRODUCTS ARE NOT DESIGNED, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPFPORT APPLICATIONS, DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS.

Inclusion of TI products in such applications is understood to be fully at the risk of the customer. Use of Tl
products in such applications requires the written approval of an appropriate Tl officer. Questions concerning
potential risk applications should be directed to Tl through a local SC sales office.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards should be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance, customer product design, software performance, or
infringement of patents or services described herein. Nor does Tl warrant or represent that any license, either
express or implied, is granted under any patent right, copyright, mask work right, or other intellectual property
right of Tl covering or relating to any combination, machine, or process in which such semiconductor products
or services might be or are used.

Copyright ©@ 1996, Texas Instruments Incorporated



IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



MECHANICAL DATA

MPDIO02A — JANUARY 1995 — REVISED OCTOBER 1995

N (R-PDIP-T**) PLASTIC DUAL-IN-LINE PACKAGE
16 PINS SHOWN
PINS 14 16 18 20
DIM
0.775 0.775 0.920 0.975
A A MAX (19.69) | (19.69) | (23.37) | (24,77)
16 9 A MIN 0.745 0.745 0.850 0.940
T e e e e = (18,92) (18,92) (21,59) (23,88)
:) 0.260 (6,60)
0.240 (6,10)
N N N VLS I N
1 8

0.070 (1,78) MAX

0.310 (7,87)

—>| ’« 0.035 (0,89) MAX 0.020 (0,51) MIN — 0260 (7.37)

| | t

0.200 (5,08) MAX

l Seating Plane

—> ¢

0.125 (3,18) MIN

0.100 (2,54)

0°-15°
\’ \‘/

0.021 (0,53)
— M 015039 | ] 0.010 (0,25 W]

0.010 (0,25) NOM

14/18 PIN ONLY

4040049/C 08/95

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Falls within JEDEC MS-001 (20-pin package is shorter than MS-001).
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