SN54HC390, SN54HC393, SN74HC390, SN74HC393
DUAL 4-BIT DECADE AND BINARY COUNTERS

02684, DECEMBER 1982 REVISED JUNE 1989

® 'HC390...Individual Clock for A and B Flip-
Flops Provide Dual + 2 and + 5 Counters

® 'HC393...Dual 4-Bit Binary Counter with
Individual Clocks

® All Have Direct Clear for Each 4-Bit Counter

Dual 4-Bit Versions Can Significantly
Improve System Densities by Reducing
Counter Package Count by 50%

® Package Options Include Plastic ‘’Small
Outline’’ Packages, Ceramic Chip Carriers,
and Standard Plastic and Ceramic 300-mil
DiPs

® Dependable Texas Instruments Quality and
Reliability

description

Each of these monolithic circuits contains eight
flip-flops and additional gating to implement two
individual four-bit counters in a single package.
The 'HC390 incarparates 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 biquinary
counter, the separate divide-by-two circuit can
be used to provide symmetry (a square wave)
at the final output stage. The 'HC393 comprises
two independent four-bit binary counters each
having a clear and a clock input. N-bit binary
counters can be impiemented with each package
providing the capability of divide-by-256. The
‘HC390 and 'HC393 have parallel outputs from
each counter stage so that any submultiple of
the input count frequency is available for system-
timing signals.

The SN54HC390 and SN54HC393 are
characterized for operation over the full military
temperature range of —~55°C to 125°C. The
SN74HC390 and SN74HC393 are characterized
for operation from —40°C to 85°C.

TContact the factory for D availability.
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SN54HC3I90, SN74HC390
DUAL 4-BIT DECADE COUNTERS

logic symbolt logic diagram, each counter (positive logic)
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1 This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 617-12.
Pin numbers shown are for B, J, and N packages.

FUNCTION TABLES

BCD COUNT SEQUENCE BIQUINARY {5-2)
(EACH COUNTER} (EACH COUNTER)
(See Note A) (See Note B)

oUTPUT OUTPUY
COUNT dp Oc Qg Qg COUNT aa oo Oc o
0 L L L L o] L L L L
1 L L L H 1 L L L H
2 L L H L 2 L L H L
3 L L H H 3 L L H H
4 L H L L 4 L H L L
5 L H L H 5 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
9 H L L H 9 H H L L

Notes: A. Output Qp is cannected to input CKB for BCD count.
B. Qutput Qp is cannected to input CKA for biquinary count.
H = high level, L = low leval.
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SN54HC393, SN74HC393
DUAL 4-BIT BINARY COUNTERS

logic symbol? logic diagram, each counter {positive logic)
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t This symbol is in accordance with ANSI/IEEE Std 91-1984 and
IEC Publication 817-12.
Pin numbers shown are for J and N packages. "q>T
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b T
FUNCTION TABLE
COUNT SEQUENCE
{EACH COUNTER)
COUNT OUTPUT
Qp Gc ag Qa
0 L L L L
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 L L L
9 H L L H
10 H L H L
11 H L H H
12 H H L L
13 H H L H
14 H H H L
15 H H H H
EXAS
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SK54HC390, SN54HC393, SN74HC380, SN74HC393
DUAL 4-BIT DECADE AND BINARY COUNTERS

absolute maximum ratings over operating free-air temperature ranget

SUPPlY VOIaGe, VO -« - o o v e e et e e -05Vto7V
Input clamp current, Ik (Vi < Qor V) > VG . . oo +20 mA
Output clamp current, IgK (VO < 0or VO > VEGQ) - oo oo +20 mA
Continuous output current, I0 (VO = 0to VCC) - ... o oo +25 mA
Continuous current through VCc or GND pins . . . ... ... ... + 50 mA
Lead temperature 1,6 mm (1/16 in) from case for 60 s: FK or Jpackage . .............. 300°C
Lead temperature 1,6 mm {1/16 in) from case for 10 s: Dor Npackage .. .. ........ ..., 260°C
2 Storage temperature fan@e . . . .. ... ...ttt e ~65°C to 150°C
1 Stresses beyond those listed under '‘absolute maximum ratings’* may cause permanent damage 1o the device. These are stress ratings
only. and functionsl operation of the device at these or any other conditions beyond those indicated under ‘‘recommended operating
CI’ conditions’’ is not implied. Exposure to absalute-maximum-rated conditions for extended periods may atfect device reliability.
<€ recommended operating conditions
8 SNS4HC390 SN74HC390
SN54HC393 SN74HC393
o MIN NOM MAX | MIN Nom max |
2 VCC Supply voltage 2 5 5 P 5 6| v
oas Vee = 2V 1.8 1.5
8 V4 High-level input voltage Ve = 4.5V 3.1% 315 v
7] Vee = BV 4.2 4.2
Veg = 2V 0 0.3 0 0.3
ViL Low-ievel input voitage Ve = 45V 0 09 0 0.9 v
Veg = 6V 0 1.2 0 1.2
V) Input voltage 0 vee 0 vee \
Vg  Output voltage 0 vee o] vee \4
Vee =2V 0 1000 0 1000
t Input transition {rise and fall) times Veg = 45V o] 500 0 500 ns
Veg =6V 0 400 0 400
Ta  Operating free-air temperature -85 125 40 85 °C
- EXAS
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SN54HC390, SN54HC393, SN74HC390, SN74HC393
DUAL 4-BIT DECADE AND BINARY COUNTERS

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

noted)
Ta = 26°C SNE4HC390 | SN74HC390
PARAMETER TEST CONDITIONS Vee SN54HC393 | SN74HC393 | UNIT
MIN  TYP MAX | MIN MAX | MIN max
2v [ 19 1.998 1.9 1.9
VI = Vijor Vi, IoH = —20 A as5v | 44 4499 4.4 4.4
Vou 6v | 5.9 5999 5.9 5.9 v
Vi = Vijor Vi, lgH = -4 mA 45V | 398 4.30 3.7 3.84
V] = Viqor V), IgH = -5.2mA 6V | 548 5.80 6.2 5.34 2
2v 0.002 0.1 0.1 0.1
VI = Vigor Vi, loL = 20 xA 4.5V 0.001 01 0.1 0.1 (7))
VoL 8V 0.001 0.1 0.1 0.1 v Q
Vi = Vior Vi, lgL = 4 mA 45V 017 0.26 0.4 0.33 L2
Vi = Vihor Vi, oL = 5.2 mA XY 016 0.26 0.4 0.33 g
I V) = Ve or 0 6V 0.1 +100 + 1000 +1000 | nA a
lce Vy = VegorO,1g =0 6V :] 160 80 wA
Ci 2108V 3 10 10 10| pf 8
timing requirements over recommended operating free-air temperature range (unless otherwise noted) 5
Ta = 25°C SNS4HC390 | SN74HC390
Vee MIN MAX | MiN_max | minmax | M7 T
2v 0 6 0 42 0 5
CKA 45 v 0 31 o 20 o 25
6V 0 36 0 25 o 28
felock Clock frequency 2 v ) 5 ° 4.2 o 5 MHz
CKB 45V 0 31 o 20 o 25
6V 0 36 0o 25 0 28
CKA high 2v 80 120 100
45V 16 24 20
of low
6V 14 20 18
] 2v 80 120 100
tw Pulse duration C':: ::?vh 45V 16 24 20 ns
6V 14 20 18
2v 80 120 100
CLR high a5V 16 24 20
Y 14 20 18
2V 25 25 25
15y Setup time, CLR inactive 45V 5 5 5 ns
6V 5 5 5
i
TEXAS b 2.443
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SN54HC390, SN74HC390
DUAL 4-BIT BINARY COUNTERS

switching characteristics over recommended operating free-air temperature range (unless otherwise
noted), Ci = 50 pF (see Note 1)

N

a SOWOH

S9JIAD

PARAMETER FROM TO vee Ta = 26°C SNS4HC390 | SN74HC390 UNIT
(INPUT) {OUTPUTI MIN ¢ TYP MAX | MIN MAX | MIN MAX
2V 6 10 4.2 5
CKA Qa 45V 31 50 20 25
fmax 6 V 36 80 25 28 MHz
2V e 10 4.2 6
CcKB Qg 45V a 50 20 25
6V 38 60 25 28
2V 50 120 180 150
tpd CKA Qa 45V 16 24 35 35 ns
6V 13 20 31 26
2V 68 130 195 165
tpd CKB Qg 45V 18 26 39 33 ns
:3% 16 22 33 28
2V a3 185 280 230
tpd CKB Q¢ 45V 26 37 55 46 ns
6V 21 32 48 40
. 2V 60 130 196 160
tpd CkB Qp 45V 18 26 39 33 ns
6V 14 22 33 28
2v 45 166 250 208
tPHL CLR Any 45V 17 a3 49 41 ns
6V 14 28 42 35
2V 28 75 110 95
t Any 45V 8 16 22 19 ns
6V 6 13 19 16
de Power dissipation capacitance per counter No load, Tp = 26°C [ 40 pF typ
Note 1. Load circuits and voltage waveforms are shown in Section 1.
i
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SN54HC393, SN74HC393
DUAL 4-BIT BINARY COUNTERS

timing requirements over recommended operating free-air temperature range {unless otherwise noted)

Ta = 256°C SN54HC393 | SN74HC393
Vee UNIT
MIN MAX MIN MAX MIN  MAX
2v Q [ o] 4.2 o] 5
felock  Clock frequency CLK 4.5V o] 31 0 21 0 25 MHz
6V 0 36 [s] 25 0 28
CLK high 2V 80 120 100
of low 4.5V 16 24 20
6V 14 20 18
ty Pulse duration v 80 120 100 ns 2
CLR high 4.5V 16 24 20
6V 14 20 18 7))
2v 25 25 25 Q@
tsu Setup time, CLR inactive 45V 5 5 5 ns -9
6V 5 5 5 g
(a]
switching characteristics over recommended operating free-air temperature range (unless otherwise 17
noted), Cp = 50 pF {see Note 1) o
FROM T0 TA = 25°C SNH4HC393 | SN74HC393
PARAMETER (INPUT) {OUTPUT) vee MIN TYP MAX MIN  MAX MIN  MAX UNIT E
2v 6 10 4.2 5 -
fmax CLK Qa 45V 39 50 21 25 MHz
6V 36 60 25 28
2V 50 120 180 160
tpd CLK Qa 45V 15 24 36 30 ns
6V 13 20 31 26
2V 72 190 285 240
tpd CLK Qg 45V 22 38 57 a7 ns
6V 18 32 48 40
2V 91 240 360 300
od CLK Qc 45V 28 48 72 60 ns
6V 22 41 61 51
2v 100 290 430 360
tod CLK Op 45V 32 58 87 72 ns
6V 24 50 74 62
2v 45 165 250 205
tPHL CLR Any a5V 17 33 49 41 ns
6V 14 28 42 35
2V 28 75 110 95
t Any 45V 8 15 22 19 ns
B8V 6 13 19 16
Cpd l Paower dissipation capacitance per counter No load, Tp = 26°C [ 40 ofF typ
Note 1: Load circuits and voltage waveforms are shown in Section 1.
i
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