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SN74390, SN74L8390, SN74383, SN7415383
DUAL 4-BIT DECADE AND BINARY COUNTERS

QCTOBER 1676 — REVISED MARCH 1988

Dual Versions of the Popuiar

and "93A, 'LS93

390, 'LS390.. . Individual Clocks for Aand B

Flip-Flops Provide Dual ~ 2 and ~ & Counters’

‘383, '1.8393 . . . Dual 4-Bit Bin
with individuai Ciocks

All Have Direct Clear for Each
4-Bit Counter

Dual 4-Bit Versions Can Significantly improve

System Densities by Reducing Counter Package

iiomd by ENO7
Count by 50%

SNE4390, SNE54IS330 . . . J OR W PACKAGE - o
SN74350 ... N PACKAGE
SN74LS390 . . . D OR N PACKAGE

{TOP VIEW)
1ckA [ UhelJvee
1CLA [z 1s[]2CKA

10a (I3 i4[J 2CLA
1cke a4 13[T204
10g{s 12[]2¢Ks8
1acl]se 11]]20g
1opz w[d20c
GND[]s  g¢[l20p

SN54LS390 . . . FK PACKAGE

Typical Maximum Count Frequency.. . . 35 MHz (TOP VIEW)

Buffered Outputs Reduce Possibility of Collector

Commutation

description

Each of these monolithic 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
divide-by-two and divide-by-five counters, which can
be used to implement cycle lengths equal to any

whole and/or cumulative multiples of 2 and/or 5 up

to divide-by-100. When connected as a bi-gquinary
counter, the separate divide-by-two circuit can be
used to provide symmetry |a square wave) at the final

output stage, The ‘393 and ‘LS393 each comprise
two independent four-bit binary counters each having
a ciear and a clock input. N-bit binary counters can
be implemented with each package providing the
capability of divide-by-256. The "390, 'LS390, ‘393,
and ‘LS393 have parallel outputs from each counter
stage so that any submultiple of the input count
frequency is available for system-timing signals.

Series 54 and Series 54LS circuits are characterized -

for operation over the full military 1emperature range
of —=55°C  to 125°C; Series 74 and Series 74LS
circuits are characterized for operation from 0°C
2 70°C.
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QLUHEATON CQRLCAICANl CLULCATNT OLULUCAIOSAND
GNJEIINY, JUITLOJIIV, INITHIITI, INIHLIIT I,
SN74390, SN74LS5390, SN74393, SN74LS393
milal A PI'Y MrEnAnNrE AL RISIANRY AARIITEARAA
UUAL 4-Dli{ UVLECLAUL ARNU DINANRTY LUUNIIRO
FUNCTION TABLES ' ‘393, 'L5393
350, "L3380 ' ‘354, 'LS380 B COUNT SEQUENCE
BCD COUNT SEQUENCE BI-QUINARY (5-2) (EACH COUNTER)
(EACH COUNTER} {EACH COUNTER) COUNT QUTPUT
{Ses Nots A) {See Nota B) o0 G 0 O
QUTPUT ouTPUT o A
COUNT ——————m- COUNT f—rr——— 0 L L L L
9p Q¢ 9B 9a __|9a Gp Ug U 1 t L L H
o} L L L L 4] L L L I: 2 L L H L
L Bl L Bl 3 /L L H H
2 L L H L 2 L £ H ; . 4 L H L L
3 L L H H 3 L L H 5 L W L H
4 L H L L 4 L H L L . T
6 1 L (nJ [
& £t H L H 5 H L L ¢
— . s S . . o ‘s ? L H H H
AT A .
’ L ! L 9 H L L H
8 4 L L L 8 H L H H
" 10 H L H L
9 H L L 2 H H L L 11 H L H H
NOTES: A. Outpur Qp is connected to input B for BCD count, 12 H H L L
8, Output QAp is connected 1o input A for bi-quinary 13 H H L H
count,
C. H = high level, L = low lavel, 14 H H H L
16 H H H H
logic diagrams (positive logic) logic symbolst__ . _
- ‘390, ‘LS390 ' ‘380, ;LS390
TR
- 'R {313 co):TPUT La [F.] c1-0
INPUT & T —1 —
cian LIPS 3 aqa
T oive ool 15 1ng
5,31 ket enhy s CT{ :: 19
INPUT B 14,121 —D_a Qg b g:wu'r 2 100
b T
98 1 o TR
CLEAR LA T
JCKAHN . DCivz Ak PR
! T DIVE [§3 1]
a 10 GuTRyT az 1101
c ace KB ¢ cr Tm‘;
T 7 [—20n
ac
CLEAR |
i ‘393, ‘L8393
Ik
ag ¥ outeuT TRV |
ﬁ:DJ_ . 9ote il “ " ac
2 cLEan 14 18t
CLEAR 19) 'i L] 100
INPUT D e an
- RN 20
a2 N9 e
L
20130 - 0
ap

TThese symbols are in accordance with ANSI/IEEE Std. 81-1984 and
tEC Pubdlication 617-12.
Pin numbers shown are for O, J, N, and W packages.
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SN7439{I SH74LS390 3374393 SH74LS393
DUAL 4-BIT DECADE AND BINARY COUNTERS

logic diagrams {continued)

schematics of inputs and outputs

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

‘393, 'LS393
on o212 outePuT
A
(1,13} Qp
INPUT A -
CLEAR
—_—
Qg 13- 1% ouTeuT
Qg
b T
CLEAR
——
15.9) QuTPUT
ac
L QC
b T
CLEAR
ap 16, 8! ouTPUT
Qp
o T
CLEAR
CLEAHR {2 12)
INPUT —Df’-"——“—Y
*390, ‘393
EQUIVALENT OF EACH INPUT| TYPICAL OF ALL OUTPUTS
Vee -
- v
R cc
£a 100 52 NOM
INPUT - .
OUTPUT
INPUT Regq NOM
A (3em L L 3 k&L
B {390) . 1.5 kil
A 1’3831 3 k§2
Arny clesr ... ... 8k

‘L5390, 'LS393

vVee

INPUT

INPUT

8 1'LS390). .
A {7LE393)

EQUIVALENT OF EACH ™
A AND B INPUT

A ("LS390%. . .

EQUIVALENT OF EACH
CLEAR INPUT

—_— VCC S
Feq 318 ks: NOM
-- INPUT --
Req NOM
S 4.3 ki
2.7 k82
...... 4.3 kst

———————4

TYPtCAL OF ALL OUTPUTS

P— Vco

120 £ NOM

QUTPUT

Texas {‘
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CAMRAI €240 SNRAISIqZT SM741S300 SM741819:
WIN W T Wiy OF T N W W WIN P TE MWW LIIEF I EmArAras s
switching characteristics, Voc =8V, TaA=25C
~ ’ st -’ ~ —_—
FROM TO ‘L5390 ‘15393
PARAMETER | | o TEST CONDITIONS —— PV . UNIT
{INPUT} {OUTPUT) MiN TYF MAX | MIN TYP MAX
‘ A Qp, 25 35 25 35
max B g 125 20 MHz
t 12 20 12 20
PLH A Qp ns
TPHL 13 20 13 20
tPLH Qg of 'LS390 | Cp = 15pF, 37 60 40 60
$PiH A Qqc i B 40 60 ns
TPHL Qp of 'L8393 | R =2kN, 39 60 40 60
tpLH 8 og See Note 4 and Figure 2 13 21 ne
tPHL 14 21
tPLH 24 39
B Qe ns
PHL 26 39
P H _ - 13 2t
= B dp ns
tPHL 14 21
PHL Cilear Any 24 39 Z4 39 ns

NOTE 4: Load circuits and voltage waveforms are shown in Section 1.

O
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absolute maximum ratings over operating free-air temperature range

Supply voltage, Vo (see Note 1)

C

lear input voltage .

Any A or B ciock input voitage
Operating free-air temperature range: SN54L5390 SN54L5393
SN74L5390, SN74L5393

btorage temperature range .

NOTE 1:

Volrage values ars with respact 19 natwork ground terminat.

recommended operating conditions

7V
Y AY;
.. . . 55V
—55°C 10 125°C

nr‘.n'rn."
LR L h s LV

—65 C to 150°C

SNG4L5330 SN74LS5390
SN5ALS393 SN74L5393 UNIT
MIN NOM MAX | MIN NOM MAX
Supply voltage, Ve 4.5 5 5.5 | 4.78 5 5.2% v
High-level output current, Iy —400 —400 1729
Low-tevel output current, 1 4 B mA
Count frequency, fegunt : :::;J: g 122:: g 122; MHz
A input high or low 20 20
Pulse width, t, B input high or low a0 40 ns
Clear high 20 20
Clear inactive-state setup time, sy - 254 25} ns
Operating iree-air temperature, T —55 125 0 0| °c

! The arrow indicates that the falling edge of the clock pulse is used far refarence.

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

PARAMETER TEST CONDITIONS T SNS4LS SN7aLs’ UNIT
MIN TYPI MAX [MIN TYPI mMAX
Vg  High-level input valtage 2 2 \Y
Vi Low-level input voltage 07 0B V
V(K Input clamp voliage Voo = MIN, lj=~-18 mA -15 -15| V
\Y = MIN, v =2V
Vo High-level cutput voitage cC IH ! 25 34 2.7 34 v
VL = ViLmax, lgy = —400 uA
Voo = MIN, Vig=2V, 1oL =4 ma¥ 025 04 02 04
v Low level output voltage v
ot 9 ViL =08V, oL -8 mAT 035 05
Bt Clear V=TV 0.1 0.1
nput current at
I Input A|Vee = MAX 0.2 0.2
Maximum inpul vo!tage V=55V ma
Input B a4 04
Clear 0.02 0.0z
Y High-level input current | Input A [V = MAX, V=27V 0.1 D1 ma
Input B Q.2 0.2
Clear h 0.4 0.4
i Low-level input current | Input A vee - MA X, VL 04V 16 ~-186] mA
Input B -2.4 —2.4
"'1og  Shortcircuit autput current Vee - MAX -20 -100) -20 —10G1 mA
— VEG = MAX, L5390 5 26 ENED
lec Supply current mA
See Notwe 2 ‘L8393 15 26 15 26

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

* All typical values are at Voo =

5V, Ta =

259C,

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 'LS290 are testad at gL =

while maintaining full fan-out capability.

NOTE 2.

MAX plus the limit value for () for the clack B inpu:

This permits driving the clock B input

Ice is measured with all outputs apen, both clear inputs grounded following momentary connection to 4.5 V, and all other inputs

grounded.

1tmﬁ;‘y
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ot
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: )(1.5\/

] ot
r‘—“r— 'PHL } 'PLH — Measure at tn4q
] ! [

—_— e . ——— e e . — — s i ——— 3 Y
CLEAR 15V 15V
INPUT d h
J i
| b— 1y,
|
A i
INPUT { |
! 1pLH b b—-'— tPHL ~ Measure |
| PHL Measure | | | Bl la+2 I v
OUTPUT Qp ] | atto,q | ] | ——— — Y(OH
,3‘33’2 I 15V 15V | 15V |
1
INPUT | | " VoL
| |
tPHL | h—o?— tpLH — Maasure at 1,43 | tpHL ~ Maasure at ty44
| |

‘{‘ -
v VoL

tpHL — Massure at th.g

b
L
T

- —
CUTRFUT ag l i— 15v
1

-lz

—— == | | | d [ - - Vo
QUTPUT Q¢ I y 15y | }{1,5 v | I 15V
| \ o | | l | « MoL
b ’ I 1
by 1, pe » i} tpLH — Measurs at 1,5 | I : ::}QPHL — Messure 8t 1410 for 390
] l . .
—— — ..__\' ! 44 o — VoH or ty4 14 for 383
QUTPUT ap X sy 15V 15v
Y -
{ 4 "Vou

VOLTAGE WAVEFORMS

EGEVINS '06EVINS "EGEVSNS ‘D6EVSNS

SY3ILNNGD AHVNIS GNY 3AVI3IA Li8-v TVYnd

NOILVWHO4NI LNIWIHNSYIW HILIWVYHYd

NOTE A: Input pulses are supplied by & genarator having the Tollowing characteristics t, & 5 ns, ty & 5 ns, PRR = 1 MHz, duty cycle = 50%, 254~ 50 ohms,

FIGURE 1




LIA90N OUTAAAAN
SNBA290, SNEA392 SN74330, SN74383
DUAL 4-BIT DECADE AND BINARY COUNTERS
switching characteristics, Vcc =56V, Ta = 25°C
FROM TO 390 393
PARAMETER TEST CONDITIONS UNIT
{INPUT) {QUTPUT) © MIN TYP MAX | MIN TYP MAX
] A Qa 25 35 25 35
nz
max B Qg 20 30
t 12 20 12 20
PLH A Ga — — ns
TP L i3 20 13 20
tPLH A Qc of *390 CL = 1S pF, 37 60 40 60
. —- —a ns
tPHL Qp of '383 fy =400 2, 39 &0 40 60
1 Sea N 1 12 21
PLH g g Sea Note 3 3 21 s
PHL and i4 21
1 Fi
PLH B Qe igure 1 24 39 s
PHL 25 39
t 1 21
PLH B ap 3 ns
tPHL 14 21
tPHy Ciear Any 24 2] 24 39 nsg

NOTE 3: Load circuits and voltage waveforms are shown in Section 1.

1EME5&?
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)

Supply voltage, Vi (see Note 1)
lnput voltage . . . -

Operating free-air temperature range: SN54390, SN54393 e
SN74390, SN74393 e e

Storage temperaiure range . . .

NOTE 1: Voltage valuas are with respect 1o network ground terminal,

. 7V
. b5V

. —55°Cto 125°C

0°C

to 70°C

. —65°Cto 150°C

SNS54390 .SN7439%0
SN54393 SN74393 unNT
MIN  NOM MAX | MIN  NOM  MAX
Supply voltage, Voo 4.5 5 5.5 |4.75 5 5.25 v
High-level output current, 1gH —800 —800 | pA
Low-ievei output current, i) 16 16 | mA
A input 1) 25 o 25
Count frequency, fegunt 8 input 5 70 o 20 MHz
A input high or tow 20 20
Pulse width, t,,, B input high or low 25 25 ns
Clear high 20 20
Clear inactive-state setup time, tg, 25} 25 ns
Operating free-air temperature, T —-55 125 4] 01 °C

I The arrow indicates that tha falling edge of the ¢lack pulse is used for reference.

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

‘390 ‘393
PARAMETER TEST CONDITIONS? UNIT
MiN Tyei max fMIN TYPT MAX
Viy  High-level input voltage 2 2 v
Vi Low-level input voltage 0.8 08| Vv
.VH( tnput clamp valtage Ve =MIN, 1 =-12mA -1.5 —1.5 A"
v =MIN, V =2V,
VoH High-level cutput voltage cc IH 2.4 3.4 2.4 3.4 v
ViL =08V, Igy=—800uA
v =MiN, V =2V,
VoL Low-level output voltage e tH 0.2 0.4 0.2 0.4 v
VIL=08V, Ig_=16mAS
Input current at
h ) ] Vop =MAX, V=65V 1 1| mA
Maximum tnput voltage
Clear 40 40
| rer—]
lfH  High-level input current input A Vee = MAX, V=24V 80 80 [ uA
input B 120
Clear -1 —1
I Leow-level inpat currant Input A Voo = MAX, V=04V -3.2 ~3.2 1 mA
Input B —4.8
SMN54° —20 —57 —20 —57
| Short-circuit output current Voo = MAX mA
o ce SN74° —-18 —57 | —18 —57
lce Supply current Vo = 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.
P Al typical values are at Ve = 5V, Ty = 259C.
§ Not mare than one outpul should be sharted at a time.
1 The Qp cutouts of the "330 are tested at IpL = 16 mA plus the limit value tor I for the B input. This permits driving the B input while maintaining

full fan-out capability.

NOTE 2: fcg is measurad with all outputs open, both clear inputs grounded following momentary cornection to 4.6 V, and all nther inputs

grounded.

TEXAS "9
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INPUT

(TR TR ——

; |
L.-.T_ TPHL — Measure |
IH-—-I—‘P L Measure | I Bt thy |
DUTPUT Qg | [ atin+y | I |
AND
L8300 i 13v 1av | 13v |
B INPUT : | | | Voo
tPHL I h—ﬂ— tPLM — Measure at 142 l | lpHL = Muasure at t g
|
- —— ( i | f {f I - I~ — Vou
OUTPUT ag | i— 13V | }[1.3 v | 13v
LA s | ‘
I | [e—at
rQ—UT- tpL I‘__-‘} PLH - Meﬂsur.e attneg r_m} tPHL — Measure at t,.g
— . —— | o | 4 ——\| —-Vou
OUTPUT O¢ l Mrav [ /1.3\/ ! 13v
| \ " | | |
] S | } | )
"'.—"It— PHL ‘} tPLH — Measure at tng - l "ll} tpHIL — Measure at t,, g for L5390
s . \ tn+1g for L5303
—-——— ) ' 4= — VoH or in+1g for 'LS39
-} 13v 13v 1.3V
44 VoL
VOLTAGE WAVEFORMS
MOTE A: tnput pulses ara supplied by a generstor having the following characteristics 1, € 15 ns, ty << 6 ns, PAR = 1 MHz, duty cygle = 50 %,

Zour™= 50 ohms,

FIGURE 2
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IMPORTANT NOTICE

Texas Instruments (TI1) 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.

Tl warrants 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 TI 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, INTENDED, AUTHORIZED, OR WARRANTED
TO BE SUITABLE FOR USE IN LIFE-SUPPORT 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 00 1996, Texas Instruments Incorporated
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