File Number 1653

High-Speed CMOS Logic

CD54/74HC393
CD54/74HCT393

ead [l Dual 4-Stage Binary Counter
2] COUNTER 42 10,

6
— 123 Type Features:

" o Fully static operation
—— 2Gg @ Buffered inputs
P ginany 2 204 # Common reset

12| | COUNTER 9 w Negative-edge clocking

2MR ~S— T 202 ; hd = ogo
L 18 2oy B Typical fuax = 60 MHz @ Vee = 5V, CL= 15pF, Ta=25°C
GND»7
Vecet4 92€5-38367R2
FUNCTIONAL DIAGRAM

The RCA-CD54/74HC393 and CD54/74HCT393 are 4-stage
ripple-carry binary counters. All counter stages are master-
sfave flip-fiops. The state of the stage advances one count
on the negative transition of each clock pulse; a high
voltage fevel on the MR line resets ali counters to their zero
state. All inputs and outputs are buffered.

The CD54H(C393 and CD54HCT393 are supplied in 14-lead
hermetic dual-in-line ceramic packages (F suffix). The
CD74HC393 and CD74HCT393 are supplied in 14-lead
dual-in-line plastic package (E suffix) and in 14-lead dual-
in-line surface mount plastic packages (M suffix). Both
types are also available in chip form (H suffix).

Family Features:
® Fanout (over temperature range).

Technical Data

Standard outputs - 10 LSTTL loads
Bus driver outputs - 15 LSTTL loads
Wide operating temperature range:
CD74HC/HCT: -40to +85°C
8 Balanced propagation delay and

transition times

= Significant power reduction compared to

LSTTL fogic ICs

® Alternate source is Philips/Signetics
CDS54HC/CD74HC types:

2 to 6 V operation

High noise immunity: Ni= 30%, Niu=30% of Vcc

@ Vee=5 V

CDS54HCT/CD74HCT types:

4.5 10 5.5 V operation

Direct LSTTL input logic compatibility
Vie=0.8 V max., Viu=2 V min.

CMOS input compatibility
IN< 1 uA @ Voo, Von
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Fig. 1 - Logic diagram, one-halt of HC/HCT393.
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Technical Data

CD54/74HC393
CD54/74HCT393

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vec):
(Voltages referenced to ground)

...................................................................................... -05t0+7V
DC INPUT DIODE CURRENT, I (FORV, < -05 VORV, > Voo +0.5 V) ..ottt ittt e e e e 120 mA
DC OUTPUT DIODE CURRENT, fok (FOR Vo <<-0.5 VOR Vo > Vee T0.5 V) ..ottt ittt et e e e e eaes +20 mA
DC DRAIN CURRENT, PER QUTPUT (lo) (FOR -0.5 V< Va<Vee #0.5 V) L oottt e e +25 mA
DC Vec OR GROUND CURRENT . {1C) - oottt et e et et e e e e e e et e e e +50 mA
POWER DISSIPATION PER PACKAGE (Po):
FOrTa=-4010 +60°C (PACKAGE TYPE E) ... ... .t e e e et 500 mW
For Ta = +60 to +85°C (PACKAGE TYPEE)........ Derate Linearly at 8 mW/°C to 300 mW
ForTa=-5510 +100° C {PACKAGE TYPE F, H) ... . i e e e e 500 mw
For Ta = +100 to +125°C (PACKAGE TYPE F, H) Derate Linearly at 8 mW/°C to 300 mW
For Ta=-4010 +70°C (PACKAGE TYPE M) ... . i i e e ettt et 400 mW

For Ta = +70 to +125° C (PACKAGE TYPE M}
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPE F, H -55to +125°C
PACKAGE TYPEE, M ~40 10 +85°C
STORAGE TEMPERATIURE (Tatg) - -« vttt einetttt ittt et et e et e e e ettt a vt e e et et e e e e -65t0 +150°C
LEAD TEMPERATURE {DURING SOLDERING):
At distance 1/16 + 1/321in. (1.59 £ 0.79 mm) from case for 10S Max. ... ... i +265°C
Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm}
with sotder contacting lead tips OMly ... ... i i e ittt e e e +300°C
RECOMMENDED OPERATING CONDITIONS
For maximum reliablifity, nominal operating conditions should be selected so that operation is always within
the following ranges:
LIMITS
CHARACTERISTIC NN, NMAX. UNITS
Supply-Voltage Range (For Ta=Fuli Package Temperature Range)
Vee®
CD54/74HC Types 2 6
CD54/74HCT Types 4.5 55
DC Input or Output Voltage, Vi, Vo 0 Vee v
Operating Temperature, Ta:
CD74 Types -40 +85 o
CD54 Types -55 +125
Input Rise and Fall Times, t,t:
atz2Vv 0 1000
atd4.5V 0 500 ns
at6 Vv 0 400

*Unless otherwise specified, ali voltages are referenced to Ground.
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TERMINAL ASSIGNMENT
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STATIC ELECTRICAL CHARACTERISTICS

Technical Data

CD54/74HC393
CD54/74HCT393

CD7T4HC383/CDS4HC393 CD74HCT393/CD54HCTIg3
TEST T4HC/54MC TAHC S54HC TEST T4HCT/54HCT | 74NCT S4HCT
CONDITIONS TYPE TYPE TYPE CONDITIONS TYPE TYPE TYPE
CHARACTERISTIC UNITS
-40/ -85/ -40/ -55/
aste 85°C 125°C e 8! [
+85° +126° +85°C | +125°
Vi lo  [Vec \ 2 Ve
v mA |V y v
Min [Typ Max [Min Max |Min Max Min Typ [Max |[Min |Max |[Min [Max
High-Level 2 |15 |— |~ |15 |~ |15 ]| — 45
tnput Voltage Vin 45 B15| — | — PBas|— Bt15| — — to 2 | —|—-12(—-12 |- W
6 |42 |— |— [42 | — |42 | — 55
Low-Level 2 — |- |05|~ |05]— |05 45
input Voltage Vi 45 |~ |~ |1.35] — |135) — |1.35 — to |~ |-~ jo8 |- |08]— |08 y
6 |— {— |18]— |18]— |18 55
High-Level Vie 2 118 |— |— |19 |— |19 ]|— Vi
Qutput Voitage Van or 002 145 |44 | — | — |44 | — |44 | — or 45 |44 | — — 44| ~ (44| — v
CMOS Loads Vin 6 |59 |— |— {59 |— |59 |~ Vie
Vi Vi
TTL Loads or -4 45 Bo8s| — | — B4 | — [37 ]| — or 45 |398| — | — (384 — |37 | — 7 !
Vin 52 |6 548 — | — 534~ [52 | — Vin
Low-Level Va 2 |-1—=101|~— [o1 |~ (01 Vi
Output Voltage Voo or 002 |45 |— |~ |01 | — |O.¥v | — |O1 or 45 — =01 |- |01 | — |01 /
CMOS Loads Vin 6 |— |— |01 |~ |O1 }— j01 Vin
Vi Vi
TTL Loads or 4 45 |— | — {026 — 033 — |04 ar 45 — | — [026]| — |033| — (04 v
Vin 5.2 6 - |— 26— |033[~ |04 Vin
Input Leakage Any
Curremt h Vee Voltage
or 6 | — |- ROt — |21 | — |1 | Between 55 — |- o1 = lxr ] = |2 LA
Gnd Vee and
Gnd
Quiescent Device
Vee
Current lee Vee
or o 6 - | = 8 — |80 | — |160 or 55 - | = 8 — (80 | — (160 LA
Gng Gna
Additional
Quiescent Device 45 ; |
Current per Vee -2.1 to — |100 1360 | — {450 | — |490 ; A
Input Pin: 55
1 Unit Load Alec®

*For dual-supply systems theoretical worst case (V\ = 2.4 V, Vec = 5.5 V) specification is 1.8 mA.

HCT Input Loading Table

Input Unit Loads*
nCP 0.4
nMR 1

*Unit load is A lcc limit specified in Static Characteristics

Chart, e.g., 360 uA max. @ 25°C.
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Technical Data

CD54/74HC393
CD54/74HCT393

TRUTH TABLES
[+ 4 QUTPUTS
COUNT| Qo Q1 Q2 Q3
0 L L L L
1 H L L L
2 L H L L
— 3 H H L L
T 4 L L H L
» 5 H L H L
+ —o<]~~ i 6 L H H L
l, ‘; 1 7 H H H L
’ 4 8 L L L H
Ll n 9 H L L H
'; | 10 L H L H
¢ 11 H H L H
- 12 L L H H
[} n
b T 13 H L H H
T 92CS-38369R2 14 L H H H
15 H H H H
CP MR OUTPUT
Fig. 2 - Flip-flop logic detail A" NO CHANGE
| . COUNT
X H LLLL
X = Don't Care
SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C, Input t,, t, = 6 ns)
C, Typical
CHARACTERISTIC SYMBOL oF HC HCT Units
— t
Propagation Defay nCP to nQ0 Output ‘:L" 15 12 13
ML
Propagation Delay Qn to Qn + 1 :P‘“ 15 4 4 ns
PHL
Propagation Delay MR to Qn Qutput tonL 15 11 13
Power Dissipation Capacitance” Cro — 20 21 pF
*Cro is used to determine the power consumption.
PD=Cpp Voc? 1i + 3 (Cu Vee® 1i/M) where: M=2',2%2% 24
Ci=output ioad capacitance
fi=input frequency
Pre-requisite for Switching Function
25°C -40°C {0 +85°C -55°C to +125°C
CHARACTERISTIC | SYMBOL vee HC HCT T4HC T4HCT 54HC 54HCT |UNITS
Min. [Max. [Min. [Max. |Min. [Wax. [Min. [Max. [MiIn, [Max. |MIn. |Max.
Maximum Clock 2 6 - -] = 5 — | =] = 4 — | —1-=
Frequency fmax 4.5 0| —|27 | — |24y — (2 |— |20 — |18 | — MHz
] BH|—|~-|—~]28]-—|—]28| -] =1
Clock Pulse Width tw 2 8[| —|—]—-J0]—-—]—-—f{=1120] -] — 1 —
45 6| — (19|~ ]20]|—|24]|—-]24 |~ |20 | —
6 “H|l—|-|=-|]-]=-]—-—]20}|-]—-]|-
Reset Recovery Time trec 2 5 - —1- 5 = 5 —_ ] - | -
4.5 5 - 5 — 5 - 5 — 5 - 5 — ns
6 s | —|-[-!5]|-]-]-]85]|—]—]|-
Reset Puise Width tw 2 8 |[— |-~ [100]—]—[—[120] ~ | — | —
45 6| — (16| ~|20] — 20| — |24 | — |24 | —
[ ‘¥ |- 17]—-—]=-|-—120|~]|—=|=
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Technical Data

CD54/74HC393
CD54/74HCT393

SWITCHING CHARACTERISTICS (C.=50 pF, input 1,1=6 ns )

25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC | SYMBOL | V¢ HC HCT TAHC | 74HCT | 54HC | 54HCT |UNITS
n. [Max. |Min. [Max. |Min. [Max. [Min. [Max. |[MIn. [Max. |Min. [Max.

Propagation Delay teLn 2 — [ | —[—T=T[55]—=—1T—=—T1T—770] =1 —
Time: temL 45 | — |9 |—=J12| |11 |=]15]|—= 14| — |18
Qn to Qn+1 6 - 8 - | -1 - 9 —- -] —112| =] -
tein 2 — [150 | — — [ — [190 | — — [ = 1226 — | —
nCP to nQO tent 45 | — |30 |~ |32 | — |3 | — |40 |— 45| — | 48
6 —|s|—-|—-|-|8|—-|—-|—{38|—|-=
trcn Z — 1190 | — | — | — |28 | — | — | — |295 | — | —
nCP to nQ1 tene 45 | — |8 | — |32 | — |49 | — |55 | — |59 | — |66
6 — | |=-|-|—-|4|-|=]|~]|50]|~|~-
tecn 2 ~ 280 | — | — [ = |30 | = [ = ] — |360] — | —

nCP to nQ2 temL 45 | — |48 | — |50 | — |60 | — |70 | — |72 | — |84 | ns
6 — ||| - |1 | =] =|=1]61]=|=
Ton 2 — (285 | — | — | — |35 | — | — | — |430| — | —
nCP to nQ3 tere 45 | — |s7 | — |62 | — |71 | — |8 | — |8 | — [102
6 — |48 —|—|—t60|=|=|=]713| = |~—
toen 2 — [ — [ = | — [0 = | — | = [205] — | —
MR to Qn tore 45 | — |27 | — |32 | — |34 | — |40 | —|a1|— |48
6 —|lal—-|—-|—-|28|—=|—-|—=|3]|—]|—-
Output Transition truL 2 —[7nnl—-1T—-—1—-—19%]—-—1—1-=11100] —1—
Time trew 45 | — |15 |~ |15 | — |19 | =119 | — |22 | — |22
6 — 3= =]|=|16|=|=|=1]19]=|-

fnput Capacitance C — — [l —-—Twl[—-—T7TW0O[—-—JTW0]—J1W0]—1T10 pF

INPUT LEVEL —— —-
t, M
INPUT LEVEL — =~

cp
INPUT LEVEL ——

'PHL
Qo0
54/T4HC | 54/74HCT

INPUT LEVEL Vee 3v S4/T4HC | 54/7aHCT
SWITCHING VOLTAGE, Vg 50% Vee 13V INPUT LEVEL Vee av

92CS —38370R2 SWITCHING VOLTAGE, Vg 50% 13V

22C5-38371R2
Fig. 3 - Clock pre-requisite, propagation-delay, and Fig. 4 - Master-Reset pre-requisite and propagation-delay times.

oultput-transition times.
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