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High-Speed CMOS Logic

CD54/74HC540, CD54/74HCT540
CD54/74HC541, CD54/74HCT541
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Octal Bufifer and Line Drivers,

a0—2 18 vo
Al —: AL
16
s v 3-State
[ 14
::Z 13 :: Type Features:
A6 —8] 112 yq 8 540 Inverting
A7—2 11 oy & 541 Non-inverting.
e L ® Buffered Inputs
E1_ 1] 19 ® 3-State Outputs.
oE2 92C5-38502 ® Bus Line Driving Capability
: ® Typical Propagation Delay = 9 ns
FUNCTIONAL DIAGRAM @Vec=5V,CL=15pF, Ta=25°C

The RCA-CD54/74HC540 and CD54/74HCT540 are Invert-
ing Octal Buffers and Line Drivers with 3-State Outputs
and the capability to drive 15 LSTTL loads. The RCA-
CD54/74HC641 and CDS54/74HCT541 are Non-inverting
Octal Buffers and Line Drivers with 3-State Outputs that
can drive- 15 LSTTL loads. The Output Enables (OE1) and

(OE2) control the 3-State Outputs. If elther OE1 or OEZ is
HIGH the outputs will be In the high impedance state. For
data outpyt OE1 and OEZ both must be LOW.

The CD54HC and CD54HCT devices are supplied in
20-lead ceramic dual-in-line packages (F suffix). The
CD74HC and GD74HCT devices are supplied in 20-lead
dual-in-line plastic packages (E suffix) and in 20-Jead
dual-in-line surface mount plastic packages (M suffix). Both
types are also available in chip form (H suffix).

Family Features:
8 Fanout (Over Temperature Range):
Standard Qutputs - 10 LSTTL Loads
Bus Driver Outputs - 156 LSTTL Loads
Wide Operating Temperature Range:
CD74HC/HCT: -40to +85°C )
Balanced Propagation Delay and Transition Times
Significant Power Reduction Compared to LSTTL
Logic ICs
Alternate Source is Philips/Signetics
CD54HC/CD74HC Types:
2to 6 V Operation
High Noise Immunity:
Nu. = 30%, Nm = 30% of Vcc.‘ @ Vcc =5V
CDS4HCT/GD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL input Logic Compalibility
Vie=0.8V Max.. Vu=2VMin.
CMOS Input Compatibility
h=1uA@ Voo Vou

TRUTH TABLE

iINPUTS OUTPUTS
— HC/ | HC/
OE1 | OF2 | An | ots40|HCTS541
C T H L H
H |l x| x| z z
X | 1| x| z z
clo o] n L

H = HIGH Voltage Level

L = LOW Voltage Level
X = Immaterial
Z = High Impedance
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CD54/74HC540, CD54/74HCT540 -
CD54/74HC541, CD54/74HCT541
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE, (Vcc): 7 .-

(Voltages referenced toground) ................ e ettt et et et e e e e e aaeeeiaaes e 05t0+7V
DC INPUT DIODE CURRENT, lx (FORV,<-0.5VORV,>Vec =0.5V) o.iiiinniieiniittin it erin e canannccananann £20mA
DC OQUTPUT DIODE CURRENT, lox (FOR Vo <-0.5 VOR Vo > Vee F0.5V)  oivviiitniireiiiieenensnerncssesssssnesnerssens +20mA
DC DRAIN CURRENT, PER OUTPUT (lo) (FOR -0:5 V < Vo < Ve ~ 0.5V) SR +35mA
DC Vec OR GROUND CURRENT, PER PIN (10e) + 1 vt vtettttntntttitareitntnetasensassesenesasorsssasustessaseeresssssneas +70mA

POWER DISSIPATION PER PACKAGE (Po):
For Ta = -40'to +60°C (PACKAGE TYPE E)
For Ta = #6010 +85°C.(PACKAGE TYPEE) ..vvuvennnenenee e e e aee e e aeans
FOr Ta = -6510 +100°C (PACKAGE TYPE F. H) 1.vvnrnieieeittese it et e tt et e e e et et e et e e e enaraes
For Ta = +100 to +125°C (PACKAGE TYPE F, H)
For Ta = -40 to +70°C (PACKAGE TYPE M)
For Ta = +70 to +125°G (PACKAGE TYPE M)

OPERATING-TEMPERATURE RANGE {Ta):

[N Y I o R -8510 +125°C

PACKAGE TYPEE, M, -40 to +85°C
STORAGE TEMPERATURE (Tatg) v vt v teransunsrutanenssuieennneensnnenisoemsarstoesntosseisaeassoassissesoneres -65to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

At distance 1/16 £ 1/32in. (1.59 3: 0.79 mm) from Case fOr 108 MAX. ... usururureenaeaneesnenruaoenanonsocnserssescsnns +265°C

Unit inserted into.a PC Board {min. thickness 1716 in., 1.59 mm)

with solder contacting 1@ad tiPs ONlY ... riuontiiir it ettt et i tseeanreratrenstenncessonnnsensnernensvnsons +300°C
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Fig. "1 — Logic diagram for the CD54/74HC/HCT 540 & 541
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STATIC ELECTRICAL CHARACTERISTICS

—. Technical Data

CD54/74HC540, CD54/74HCT540
CD54/74HC541, CD54/74HCT541

CD74HC540/CDS4HC540 CD74HCTS40/CDS4HCTS40
CD74HC541/CDS4HC541 CD74HCT841/CDS4HCTS41
TEST 74HC/34HC 74HC S54HC TEST 74HCT/S54HCT | 74HCT | S4HCT N
CONDITIONS TYPES TYPE TYPE |CONDITIONS TYPES TYPE. | TYPE
CHARACTERISTIC UNITS
-40/ -85/ -40/ -55/
+25°C +25°
v, Io Vee +85°C | +125°C v, Vee ¢ +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— —tt5})—l15] — 4.5
Input Voltage Vi 45 [3.16) — [ — |3.158} — [3.15] — - ol2—-|—-]2]|={2]-= v
6 |42 — | — 42| — J42]| —~ 55 z
Low-Level 2|~ —~ |05 —|05|— (05 45
Input Vollage Vi 45 ) — | — {1.35] — [1.35} — {1.35 — to|—-[—=]08|—Jo8|— |os8 v
6 | —|—[18]—118]— |13 55
High-Level Va 2 (19~ —[19]|— 19— \'A
Output Voltage Vg or -0.02 45144 | — | — |44 | — |44 ] — or 45 |44 | — | — |44 | — {44 | — v
CMOS Loads \'™ 6 |59 — | — 59| —js59]|— '
Vo Va,
TTL Loads or -6 45 (398) — | — [384| — {37 | — ar 45 1398 — | — [384]| —~ [37 [ — v
{Bus Driver} Ve -7.8 6 [548| — | — [5.34] — 52| — '
Low-Level Vo, 2 - | —=]0t|{—}o1|— [o1 Ve
Output-Voltage Vo, or 0.02 45 — | —jo1 [ — Jo1}|— o1 or 45 | — | = (01 | — |ot | — o1 '
CMOS Loads Vin 6 -] —|0t]—(01] - foOa Voo
Ve Vi
TTL Loads or ] 45| — | ~ [026) — 033} — |04 or 45 — |- f026f — j033| — |04 v
{Bus Driver) Vi 7.8 6 — | — 1026 — |033| — Jo04 Vo
Input Leakage Vee Any
. Voltage
Current I, or 6 | — [~ |20 — |1 ] ~ |+t IBetween 55 | — | — |01 — | — | s
Vee )
Gnd & Gnd
Quiescent Vee Vee
Device or Q0 6 el 8 — |18 | — |160 or 55| — | — 8 — |80 | — |160 LA
Current - lee Gnd Gnd
Additiona} 45
Quiescent
Device Current Vee-2t | to | — 1100|360 | — [450 | — [490 | pA
per input pin:
funitload - Alee" 55
3-State V.. |V = Ve \'
Leakage Current or or 6 | — | — [#05] — |50] — |210 or 55| — | — [:05] — |50 — [+10]| wA
loz Vin Gnd Vin

*For dual-supply systems theoretical worst case (Vi = 2.4 V, Vee = 5.5 V) spacification is 1.8 mA.
HCT Input Loading Tables

CD54/74 HCT 540

CD54/74 HCT 541

input Unit Loads* ' Input Unit Léads*
AO_:A7 1 . AO_—_A7 0.4

OE2 0.75 OE2 0.75

OE1 1.15 OFl 1.15

*Unit Load is Alcc limit specified in Static Characteristic
Chart, e.g., 360 pA max. @ 25°C.
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Technical Data 1-52-07
v CD54/74HC540, CD54/74HCT540
= CD54/74HC541, CD54/74HCT541 :
0 RECOMMENDED OPERATING CONDITIONS:
For maximum reliability, nominal operating conditions should be selected so that operation is always within
o the following ranges:
m
:e CHARACTERISTIC MiN. LIMITS MAX. qm‘rs ) i
S Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vgc:*
o CD54/74HC Types - 2 6 v
CD54/74HCT Types 45 5.5 V.
. i DC Input or Output Voltage Vi, Vour - 0 Vee Vv
nd Operating Temperature Ta:
n CD74 Types -40 +85 °C
= _ CD54 Types ‘ -55 +125 °c
= Input Rise and Fall Times t,, 4 ’
at2v . 0 1000 ns
! at4.5v : 0 500 ns
até6Vv 0 400 ns
& ‘*Unless otherwise specified, all voltages are referenced to Ground.
L
,‘-: SWITCHING CHARACTERISTICS (Vcc = 5 V, Ta = 25°C, Input t,4=6:ns) ,
' TYPICAL
CHARACTERISTIC Cu 540 _541 [ UNITS
S (PF) Hc [ Wer | AE | HET
o P’°paggg:’a“tgﬂi"’pu t tor tout 15 | o 9 9 | 1 ns |
t Output Enable and Disable to Outputs| tezw, tez, terz, triz 15 13 14 14 14 ns -
Lt Power Dissipation Capacitance* Cep — 50 55 48 55 pF
“ *Cro is used to détermine the dynamic power consumption per channel. )
PD =Vee? fi {Cro + Cu)
2 fi = input frequency,
Py Cy = output load capacitance
) Vee = supply voltage
L)
=
LVLII SWITCHING CHARACTERISTICS (C.=50 pF, Input t,4=6 ns)
25°C -40°C to +85°C -§5°C to +125°C
.(‘:), CHARACTERISTIC | SYMBOL | V¢ HC HCT 74HC 74HCT 54HC 54H_CT UNITS
nz Min, |Max. | Min. [Max. | Min. [Max. | Min. |Max. | Min. [Max. |Min. [Max.
oz Propagation Delay tern 2 — Mot —[—]—=]140|~ =1} —|165] — | —
= |patatooutputs | tew 45 | — 22| —|2a|— |28 — 30| — ]33]~ ]3] ns
HC/HCT 540 6 - |9} —-|—-|—]24]—1=|—128|—=]—=
Propagation Delay teLn 2 — (1165} — | —}—[145] — | — | — |175| — | —
Data to Outputs ten 4.5 — 28| —~ 28| — {29 | — |3 | — |3 | — |4 ns
HG/HCT641 6 — 20 [ ——]—]25 |-} —]—=183]—|—
Propagation Delay ez tez, [ 2 | — |160f — | — | —J200| — | — | — |240| — | —
- Output Enable and teviz, 4.5 — | 32| — 3% | —~|40] — (44| — |48 | — | 53 ns
Disable to Outputs toLz 6 — 27| — | — | =8} | -] =41 —|=
Output Transition . trn 2 — |60 — | —-|=|mB|—]~1 =190 =1-—
Time tri 45 | — |12 —|12|—-|15|—|15|—]|18|—~f18] ns
6 —Jwol—]—-]—=t18[—]—}=1158]—=1—=
Input Capacitance G —J1wo}l—J10]—t10f~—~]10]—]10]=T10] pF
g:::::eitgnuéz " Co = |20} —12|—]20|—}2 |—[20]—f20] pF .
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Technical Data
CD54/74HC540, CD54/74HCT540
‘ CD54/74HC541, CD54/74HCT541

HARRIS SEMICOND SECTOR ¢?7E D EA& 4302271 0017440 2 EX

ty:6ns

INPUT
LEVEL — T yr=—r——=————— —
B 1
INPUT e °°Er
6N = |7 T T — T Oez
OQUTPUT e v
HG/RCT 540 - = 90%
_________ P OUTPUT
lo% LOW TO OFF
Youu
TR
. OUTPUT HIGH
furpur TO OF

HC/HCT 841

QUTPUTS QUTPUTS 6UTFUTS
CONNECTED DISCONNECTED CONNECTED
92C€S-38394R1 92C5-37708
54/74HC §53/74HCT
Input Level Vee 3V
Switching Voltage, Vs 50% Vec 1.3V
Fig. 3 — Transition times and propagation delay times.
o_
b o0—] Jeum OUTPUT Ry 21k [veq for tp 5 00d fpye
TIEDHIGH OR LOW |5 | 3-STATE N GND for tpyyz and fp g0
QUTPUT Imw
GiSABLE - 92CS-35130R3
_ Fig. 4 — Three-state propagation delay test circuit.
a8 2 vee aei - |20 vee
a0 4 12 5ez a0 2 12 552
a3 18 o5 ar 3 18 vo
az 4 7 53 a2 4 1T vy
a3 -3 AL prpcl RS v2
Ay S v a4 S LI
a5 - 4 77 Ra 1L
as 2 13 75 e 2 vg
ar Y 12 75 ar 2 12 vg
10 11 37 10 11
GND —1 b Y7 GND q b— Y7
E- =5 1) $ICS-2356
CD54/74HC, HCT540 Types CD54/74HC, HCT541 Types
TERMINAL ASSIGNMENT TERMINAL ASSIGNMENT
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