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High-Speed CMOS Logic
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The RCA-CD54/74HC242, 243 and CD54/74HCT242, 243
silicon-gate CMOS 3-state bidirectional inverting and
non-inverting buffers are intended for two-way
asynchronous communication between data buses. Thay
have high drive current outputs which enable high-speed
operation when drlving large bus capacitances. These
circults possess the low power dissipation of CMOS
circuits, and have speeds comparable to low: power
Schottky TTL circuits, They can drive 15 LSTTL loads.

The CD54/74HC242 and CD54/74HCT242 are inverting
buffers; the CD54/74HC243 and CD54/74HCT243 are
non-inverting buffers.

The states of the output enables (OEB, OEA) determine
both the direction of flow (A to B, B to A), and the 3-state
mode.

The CD5§4HC242, 243 and CD54HCT242, 243 are supplied
in 14-lead hermetic-dual-in-line ceramic packages (F
suffix). The:CD74HGC242, 243 and CD74HCT242, 243 are
supplied in 14-lead dual-in-line plastic packages (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),
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Family Features:
8 Fanout (Over Temperature Range):
Standard Outputs - 10 LSTTL Loads
Bus Driver Outputs - 15 LSTTL Loads
® Wide Operating Temperature Range:
CD74HC/HCT: -40 to +85°C
s Balanced Propagation Delay and Transition Times
@ Significant Power Reduction Compared to
LSTTL Logic ICs
w Alternate Source. is Philips/Signetics
8 CD54HC/CD74HC Types:
2to 6 V Operation
High Noise Immunity: Nw = 30%, N = 30% of Vec
@Vee=5V
® CD54HCT/CD74HCT Types:
4.5t0 5.5 V Operation
Direct LSTTL Input Logic Compatibility
Vu=0.8 V Max., Vi =2 V Min.
CMOS Input Compatibility
h=1pA @ Voo Vou
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Flg. 1 - Loglc dlagram for the CD54/74HC/HC T242, 243.
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TRUTH TABLE
HC, HCT242 Serles HC, HCT243 Serles
CONTROL DATA PORT DATA PORT
INPUTS STATUS STATUS
. OEB OEA A, Bn A Bx
H H T I o I
L H ¥4 4 z z
H L z z 4 4
L L ! 0 I 0
H = High
L =Low
.= Input

O = Output (Same Level as Input)
O = Output (Inversion of Input Level)
Z = High Impedance

To prevent excess currents in the
High Z modes all I/0 terminals
should be terminated with 10 k2
to 1 MQ resistors.
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Technical Data

CD54/74HC242, CD54/74HCT242 T-52-31, ‘
CD54/74HC243, CD54/74HCT243
.MAXIMUM RATINGS, Absolute-Maximum Values: -
DG SUPPLY-VOLTAGE, (Vee): .
(Voltages referenced to ground) ..... e 44t tasaetaseoeatasoasantosasantastortenctrsaorronasstatastarntserans P ~05to+7V

DC INPUT DIODE CURRENT, lix (FOR Vi< -0.5 VOR V,> Ve +0.5V) ..

DC OUTPUT DIODE CURRENT, lox (FOR Vo < -0,5 V OR V, > Vee +0.5 V) . . ceveee vevas . N
DC DRAIN CURRENT, PER QUTPUT (lo) (FOR 0.5 V< Vo K Ve +0.5 V) it vuunreenereetnareroioronssseiasacennnressessonsnas
DC Vec OR GROUND CURRENT, (fce)ivvveeces et et reest et iereanres Ceresereiinniencaeny tessruenaes veesnee
POWER DISSIPATION PER PACKAGE (Po):
For Ta=-4010 +60°C (PACKAGE TYPEE) ...0vvivrenverrvrenresancnns erserariaserstaneennanes Pereneraarressistnerasanas 500 mwW
For Ta = +60 to +85°C (PACKAGE TYPEE)..........0s Ceeedsieeieratrireras Derate Linearly at 8 mW/’C to 300 mW

FOrTa==5510 #100°C (PACKAGE TYPE F) 11uuiiuititimaaeercaeroreorernneerssassossonessossossonsssnssssennaronassannon 500 mW
ForTa = +100 to +125°C (PACKAGE TYPE F) Derate Llnearly at 8 mW/°C to 300 mwW

FOr Ta=-4010 +70°C (PACKAGE TYPEM) tiitirtiiiiiiiiiitittioniennnostesetnannnneseseresoronsssnnrosssseesnnnnen 400 mwW

For Ta= +70 10 +125°C (PACKAGE TYPEM) +euvtereereennrneenrennrennonnenss e, Derate Linearly at 6 mW/°C to 70 mW
OPERATING-TEMPERATURE RANGE (Ta): . .

PACKAGETYPEF. H ....0.cvvvnnnes Crerenrenireranes e eraeaseeteteateonntbtteetrenetrearraes Ceevees -55to +126°C

PACKAGE TYPE B, M 1uittetietirienseirieeisueesinensiseceeiosssntoenaserassasnssnrnsserossssassssssnnssosessans . ~40to +85°C
STORAGE TEMPERATURE (Tatg) v vvvuvverineierarecranneerannns . P N -85 to #150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 + 1/32 in. (1.59 £ 0.79 mm) from case for 10 s max. ...,.... Ceeeeseinescaanen Veseeereeerenneteiinnrrrae vere +2685°C

Unit Inserted into a PC Board (min, thickness 1/16 In., 1.59 mm) )

with solder contacting lead tipS ONlY v .evvvevevrineeenirernrensens s v e e ue e et et enea ettt ey veves ¥300°C

27E D EE 4302271 0017713 b EEHAS

RECOMMENDED OPERATING CONDITIONS:
For maximum rellabliity, nominal operating conditions should be selected so that operation Is always within the
following ranges:

g LIMITS ,
— CHARACTERISTIC ) UNITS |
U MIN. MAX.
Ll - -
“ Supply-Volitage Range (For Ta = Full Package Temperature Range) Vec:*
=Y CD54/74HC Types 2 6 \
2 CD54/74HCT Types 45 55
’_"_J, DC Input or Output Voltage V,, Vo - 0 Vee
E Operating Temperature Ta:
t1 CD74 Types -40 +85 °C
% CD54 Types -55 +125 °C
& | InputRise and Fall Times, t, t
5 at2v 0 1000 ns
T at4s5vVv 0 500 ns
até V. 0 400 ns

*Unless otherwise specified, all voltages are referenced to Ground.
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STATIC ELECTRICAL CHARACTERISTICS

_Technical Data

CD54/74HC242, CD54/74HCT242
CD54/74HC243, CD54/74HCT243

CD74HC242/243/CD54HC242/243

CD74HCT242/243/CDS4HCT242/243

TEST 74HC/S4HC 74HC S4HC TEST 74HCT/54HCT | 74HCT | S4HCT
CONDITIONS TYPE TYPE TYPE | CONDITIONS TYPE TYPE TYPE
CHARACTERISTIC UNITS
o -40/ -85/ . -40/ -55/
v, o lve| € swsee | vz | oy |y | FC +85°C | +125°C
v mA v v v
Min | Typ |Max | Min |Max [ Min |Max Min | Typ [Max [Min [Max |Min ]Max
High-Level 2 |15 —}—~|18]— 15| — 45
" Input Voltage Vin 45 315 — | — |3.15] — 13.15] — — to 2 —l—-t2}—-J2|— v
’ 6 |42 — | —|d2] — |42]| — 55
Low-Level 2|~ —|05]—}05]— 05 45
input Voltage Viu 45| — | — |1.35| — [1.35] — |1.35 — to| -} —|0o8|— 08| — |08 v
6 |—|— |18 —([18}—[18 55
Righ-Level Vi 23191 — |~ 19| —|19]|— Vo
Output Voltage Vo or -0.02 45144~ — |44 | — |44 | — or 45144 | — | — |44 | — |44} — v
CMOS Loads Vin 6 |69} —|— 159 — |59 — Ve
Vi Vi
TTL Loads or -8 45398 — |'— [384) — [3.7 | — or 45 398 — | — |384) — |37 | — v
{Bus Driver} Vin -78 6 |548| — | — |534| — |52 — Ve
Low-Level Vi 2 —ft—j01 ] =01} — 01 '
Qutput Voltage Vo or 0.02 45| — | = ot | = fo1} = [0n or 45| — | — |01 | —|o1 | — JoO1 v
CMOS Loads Vi 8 —-|—=-1{01 |~ |01 | — |01 Vin
Vi Va
TTL Loads or 6 '4.5 — | — |02 — |[0.33] — |04 or 45| — | — [0.26]| — (033} —- |04 v
{Bus Driver) Viu 7.8 6 | — | — |026] — ]0.33] — |04 Vi
Input Leakage Vee Any
Voitage .
Gurrent I or 6 | — | — 101 — | 2t | — | #1 |Between |55 [ — | — [s00 | — |21 [ — [ £1 | pA
’ VCC
Gnd & Gnd
Quiescent Vee Vee
Device or 0 6 |—|—| 8| — |8 |— |t60 or 85| —f—~[8 | — 80 |~=]160 HA
Currént lec Gnd Gnd
Additionat 45
Quiesceént
Device Current Vee21 | to | — 1100|360 | — 450 — |490 | pA
per input pin:
1 unit load Alec” 55
- 3-State Vi V, = Vee Vi
Leakage or or 6 | — ]~ |#05] — |+50] — [+10 or 85| — | — [#05| — [#5.0 — (#10] A
Current loz Vin Gnd Vin -
*For dual-supply systems theoretical worst case (Vi =24V, Vce = 5.5 V) specification is 1.8 mA.
HCT. Input Loading Table
Input Unit Loads *
An, Bn 1.1
OEA, OEB 0.6

*Unit Load is Alcc limit specified in Static Characteristic Chart,

e.g., 360 yA max. @ 25°C.
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T 5 2_ 3 1
CD54/74HC242, CD54/74HCT242 ,
CD54/74HC243, CD54/74HCT243
SWITCHING CHARACTERISTICS (Vec =5V, Ta=25°C, Input t,, t; = 6 ns)
- Typlcal
CHARACTERISTIC SYMBOL C. UNITS
pF HC242 | HCT242 | HC243 | HCT243
Propagation Delay tene
15 7 8 7 9 ns
Data to Output teLn -
Enable to High 2 teuz, teLz 15 12 14 12 14 ns.
Enable from High-Z tezn, trz 15 12 14 12 14 ns
Power Dissipation Capacitance® Cro - 85 90 80 91 pF
*Cro Is used to determine the dynamic power consumption, per channel.
Po = Vcd fi (Cen + Cy) where: .
fi = input frequency.
C. = output load capacitance.
Vee = supply voltage.
SWITCHING CHARACTERISTICS (C. = 50 pF, Input t,, & = 6 ns)
25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC SYMBOL | Vee HC HCT 74HC 74HCT 54HC §4HCT |UNITS
Min. [Max. Min. {Max. [Min. |Max.|Min. ‘;lax. Min. [Max. Min. [Max.
Propagation Delay tewn 2 | -1 | —-—|—=—|—|115{—|—|—[185| — | —
Data to Outputs teHL 45| — |18 — 120 | — {283 — |25 | — |27} — | 30 ns
HC/HCT242 — |15 =-}=}t—-—t1t200]|~-|—|—-}28|—]|—
Propagation Delay teLn — ]9 | —-—}|—-—t—|118{—-—1—-|—1135]| =] =
Data to Outputs truL 45| — |18 | — |22 | — |28} — |28 — |27 | — | 33 ns
for HC/HCT243 —{|—--|—-]J20}|-]|—-{—]23}|—=]|-
Output High-Z: tezn —_ 150 | — | — | —J190| — | -1 — |225| — | —
to High Level; trzL 45 — 130 | — |84 | — 138 | — |43 |~ 45| — |51 ns
7 to Low Level — |26 | —-|=-}—-—|1883|—-—|—-—|—138|~|—
. Output High Level; tehz — (150 — | — 1 — 190 — | — | — 1225| — | —
Output Low Level tez 45| — |30 | — |8 | — |38 | — |44 ] — |45 | — | 53 ns
to High-Z — | -] =|=]|83}|—| |~ ]3] —|—
Output Transition ten — |60 |-t —-—|=—]75 |~ —-—fj—]9% |-
Time true 45| — |12 | — |12 | — |16 — |16 | — |18 | — |18 ns
7 6 |l=—Jwo]—-]=1=]13|=|=|=]151—-]—
Input Capacitance C - {100 ]|—-—]l10|—|10O}—|10|—|10]—]10 pF
3-State Output . 20 2 F
Capacitance Co — |- 21— 12— — |20 | —j20, pF

308




T-52-31

—Technical Data

HARRIS SEMICOND SECTOR

TIED HIGH
OR LOW

OUTPUT
ENABLE

O—1
o—

O—

OTHER
INPYTS {O—-

CD54/74HC242, CD54/74HCT242
CD54/74HC243, CD54/74HCT243

27E D EA& 4302271 001771k 1 EAHAS

IC WITH
3-STATE
OUTPUT

OUTPUT Ry_=ikq ;Vcc FOR 1prz AND tpy

GND FOR tpyz AND ipzH

G
< Sorr

92C€S8~-37900RI

Fig. 2 - Three-state propagation delay test circuit.
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Flg. 3 - Transition times and propagation delay times.
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TERMINAL ASSIGNMENT

ORDERING INFORMATION

RCA CMOS device packages are identified by letters indi-
cated in the- following chart. When ordering a CMOS
device, it is important that the appropriate suffix letter be
affixed to the type number of the device.

Package Suffix Letter
Dual-In-Line Plastic E
Dual-In-Line Frit-Seal Ceramic F
Dual-In-Line Surface Mount Plastic M
Chip H

The CD54HC/HCT series is supplied in dual-in-line frit-seal
ceramic packages (F suffix). The CD74HC/HCT series Is
supplied in dual-in-line plastic packages (E suffix) and in
dual-in-line surface mount plastic packages (M suffix).
Both series are supplied In chip form (H suffix).

For example, a CD54HC242 will be identified as the
CD54HC242F. The CD74HC242 will be Iidentified as the
CD74HC242E.
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