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u Buffered inputs
® 3-State outputs

32CS-38341

& Bus line driving capacity
® Typical propagation delay = 13ns @ Vee =5V, CL=168pF, Ta = 25°C

FUNCTIONAL DIAGRAM (Data to Qutput)

The RCA CD54/74HC/HCT533/563 are high-speed Octal
Transparent Latches manufactured with silicon gate CMOS
technology. They possess the low power consumption of
standard CMOS integrated circuits, as well as the ability to
drive 15 LSTTL devices.

The out_p_ts are transparent to the mputs when the latch
enable (LE) is high. When the latch enable {CE) goes low the
datais latched. The output enable {OE) controls the 3-state
outputs. When the output enable {OE) is high the outputs
will be in the high impedance state. The latch operation is
independent of the state of the output enable.

The CD54/74HC533 and CD54/74HCT533 are identical in
function to the CD54/74HC563 and CD54/74HCT563 but
have different pinouts. The CD54/74HC533 and CD54/
74HCT533 are similar to the CD54/74HC373 and CD54/
74HCT373; the latter are non-inverting types.

The CD54HC/HCTS33/563 are supplied in 20-lead hermetic
dual-in-line ceramic packages (F suffix). The CD74HC/
HCT533/563 are supplied in 20-lead dual-in-line plastic
packages (E suffix) and in 20-lead dual-in-line surface
mount plastic packages (M suffix). Both types are also
available in chip form (H suffix).

o Octal Inverting Transparent Latch
o 3-State Outputs

p—a* & Common latch-enable control
8 Common 3-state output-enable control

Family Features
® Fanout (Over Temperature Range):
Standard Outputs — 10 LSTTL Loads .. - -
Bus Driver Outputs — 15 LSTTL Loads - . -
® Wide Operating Temperature Range: - - ;
CD74HC/HCT: -40to +85°C
® Balanced Propagation and Transition Times -
® Signiticant Power Reduction Compared to
LSTTL Logic ICs - e
8 Alternate Source is Phlllps/Slgnetlcs
8 CD54HC/CD74HC Types:
2to 6 V Operation
High Noise Immunity:
Nu = 30%, N = 30% of Vee!
@Vec=56V
& CDS4HCT/CD74HCT Types: )
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibllity .
Vu_—OBVMaX Vm—?VMIﬂ :
CMOS Input Compatlblllty
I| = 1[IA @ VOL, VOH R
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CD54/74HC533 CDS4/74HCT533
CD54/74HC563 CD54/74HCT563

MAXIMUM RATINGS, Absolute-Maximum Values: N N
DC SUPPLY-VOLTAGE, (Vee): N

(Voltages referenced to QFOUNG) - veiin i e T -
DC INPUT DIODE CURRENT, Ix (FOR V, < -0.5 V OR Vi> Ve +05V) . .
OC OUTPUT DIODE CURRENT, lox (FOR Vo < -0.5 V OR Vo > Ve +0.5 V)

=05t0+7V
o £20mA

o £ 20mA

DC DRAIN CURRENT, PER QUTPUT (lo) (FOR -0.5 V< Vo< Vec +0.5V).. cor 235 mMA
DC Ve OR GROUND CURRENT (l66): ++ -+t evvteeiitivutiscereennanansscnnnnnnesmnnsrnnensen s i +70mA
POWER DISSIPATION PER PACKAGE (Po): - - :

For Ta = -40 10 +60°C (PACKAGE TYPE B e et g o verieastl 500 MW

For Ta = +60 to +85°C (PACKAGE TYPE B e Vesess .. Derate Llnearly at 8 mW/°Cfo 300 mwW

For Ta = -55 to +100°C (PACKAGE TYPE F, HY e YR LSO e -. 500 mW

For Ta = +100 10 +125°C (PACKAGE TYPE F. H) ..ooeueuni i Derate Lmearly at 8 mW/°C to 300 mW

For Ta = -4010 +70°C (PACKAGE TYPEM) .......ovuuineneneeas e L Yadenile 400 MW

For Ta =+7010 +125°C (PACKAGE TYPEM) ....uoviuiniiitiniiinnnieii PN Derate Llnearly at 6 mW/°C to 70-mwW
OPERATING-TEMPERATURE RANGE (Ta): e . :

PACKAGE TYPE FLH ....ouuiiuiiii i e Feeeassiiisrenees ‘.,-55t6+125°0

PACKAGE TYPE E, M .......vviiniiitiiiiin i P ceon 40 to +85°C
STORAGE TEMPERATURE (Tug) ..o eeeovieiiiiiiiiiiiiii e Freviiiaea. ve.0 -85 to +150°C
LEAD TEMPERATURE (DURING SOLDERING): - N - ’

At distance 1/16 £ 1/32in. (1 -59 + 0.79 mm) from case for 10s max. ................ et eneeeen. P P A , +265°C

Unit inserted into a PC Board (min. thickness 1/16 i in., 1.59 mm) with solder contacting Iead hps only. ..... ey Ceassves, +300°C
RECOMMENDED OPERATING CONDITIONS: )

For maximum reliability, nominal operating conditions should be selected so that operation is always wllhlryi
the following ranges: sl E

. umiTs: .
CHARACTERISTIC = —== T UNITS
MiN, . MAX. )
Supply-Volitage Range (For Ta = Full Package Temperature Range) Vce:* : IR -
CD54/74HC Types 02 A R v
CD54/74HCT Types .45 - 5.5" V-
DC Input or Output Voltage Vin, Vour [¢] ) Vee
Operating Temperature Ta: : . -
CD74 Types ‘ -40 +85 _°C
CD54 Types -55 | 125 [ -°C
Input Rise and Fall Times, t,, t : - : o
at2v 0 | -1000 | ns:
at4.5v 0 | -.8500 '} ns.
at6 Vv 0o 400 - ) ns
“Unless otherwise specified, all voltages are referenced to Ground.
o 2 vee oE -4 129, Vo
@ -2 19 & 0o 2 e =
oo 3 18 o7 o1 Y S &
D1 A 17, 06 D2 A R A ’0—2 .
@ -3 1S, 55 08 Y e &5
@ Y S &5 o4 4 15 &3
02 4 2 o5 4 14 55
03 & = os Y B
® Y 12 & or 4 )
anp 2 & anp 1Y - ST
2Cs-Nrm - . -
CDS4/74HC533, CD54/74HCTS33 CD54/74HC569, CD54/74HCT563. -

TERMINAL ASSIGNMENT TERMINAL ASSIGNMENT
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CD54/74HC533, CD54/74HCT533 S SEAE T
CD54/74HC563, CD54/74HCT563 - o |

[%¢}
<
o
- STATIC ELECTRICAL CHARACTERISTICS ’ T LoF
CD74HC533/COS4HC533 CD74HCTSI3/CDSAHCTSAY - . -
l'n‘.-l CD74HC563/CDS4HC563 CD74HCTS63/CDSAHCTSE3. - - -
;‘8 TEST TAHC/54HC | T4HC | S4HC TEST 74HCT/SAHCT | 7AHCT | S4HCT |- . I : 5
- CONDITIONS TYPE TYPE | TYPE |CONDITIONS TYPE TYPE | TYPE |- .
o CHARACTERISTIC et - UNITS - o
o a0 | st a0/ | 88 : '
0 7 N
- Vi o fvec| 125°C +es°c | +125c | v [vee] Y€ | sssec | 425G |
r~ v ma |V v v ~1—1
m Min | Typ [Max { Min {Max | Min [Max Min | Typ [Max | Min |Max [Min Max|- = =
g High-Level 2 |15~ |1s]=|15|= 45
T | inputvoltage Vi asjars| —f—faas] —faas| = | — Juwfz|-|-]2|[~|2 =} v
. 6 (42| — | —ja2] - Ja2]| - 55 :
Low-Level 2| —}—]05]—~}05]— (05 45 i
e | nputvotage  vu 45| — | — |135) — 11.35| — |1.35] — Jw |—|—jo8|— [o8]=— JoB| "V
6 |—]—[18]—]18] |18 55 o ; - -
LJ
[ High-Levet Vo 2 l19|—|=-f18]—-]19]— Vi
n
Output Voltage  Vou or -002 [45i44 | — ] — |44 ] — 144 ] — or 45144 — F— 44| — {44 =] V
CMOS Loads Vi 6 |s9|—|— |59} —{59]—| v ]
Vi Vi
g TTL Loads or 6 |as 38| — | —[s84] — 37| —] or |aslaes|—|— lass|—Jar| -] v
- (Bus Driven) Ve | -78 | 6 |s48] — | — [534]| — |52~ ] vu . N ’
[
L Low-Level Vu 2 | =]=Jorl=tjor]=]o1]| w
M Output Voltage Ve or 002 |45} — | — JO1 | — j01{— |OI or 45| —~ | —-lot]— 1ot — joi v o - - -
; CMOS Loads Vin 61— |=Jor|=tor|—Jor]| v ) ) )
[} Vu Vi -
[ B .
= TTL Loads or 6 |as|— |~ [o26] — [oas] — [04] or [45|—1— [026] — jo33] — foa| v
Z - A -
w (Bus Driver) Vou 78 | 6| — |~ jo2s| — |0o33] — |o4]| v
[ - R
Input Leakage Vee V;\I{%e 1.
U1 | Current W oor 6 | = | — jtoa] = | &1 ] — |21 [P iss | — | = lroa| — (21| = [21] wa
—~
&
1 Gnd Gnd .
<C Quiescant Vee vee - ;
T Device or 0 6 |—|—f{8|—]eo]|—|wo] ° s5|—1—]8|— |8 |—jw6o| wu
Gnd T i
Current lce Gnd
Additional -
Quiescent 45 - .
Davice Current Vee-2.1 | to | — |100°§360 | — [450] — |490. ;yA
pear input pin. 55 . - R T
1 unit load Alec’ .
3-State Leakage Vo | Ve=Vee Vi . I A
Current or or 6 | — | — jx05] — |£5.0] — |x10 or 55| — | — [£0.5] — |50 — |10
fo: | Ve | Gnd Vin .

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

HCT Input Loading Table
Input Unit Loads*
DO — D7 0.15 :
LE 0.30
OE 0.55

*Unit 1oad is Alcc limit specified in Static Characteristic
Chart, e.g., 360 #A max. @ 25°C.
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T-46-07-11 - Technical Data
CD54/74HC533, CD54/74HCT533
CD54/74HC563, CD54/74HCT563

SWITCHING CHARACTERISTICS (Vec=5 V, TA=25°C, Input t,4=6 ns) - S i

TVPICAL VALUES | :
CHARACTERISTIC Cu. “HG | HCT__|UNITS|- )
(PF) - [533 | 563 | 533 | 663 |

Propagation Delay Data to Qn Output trLn 15 1a . 1'2 14 19

Fig. 3 el g - NE N
Propagation Delay LE to Qn Output [ 15 i4 13| 16 "14

Fig. 4 teHL 5 I S SR
Output High Z to High Level, Fig. 6 tozn 15 T AN S S
Output High Z to Low Level, Fig.7 tezL 15 42 [ 12 |14 114 ’
Output High Level to High Z, Fig. 8 tenz 156 12 12 12 -1 14
Output Low Level to High 2, Fig. 7 terz 5 |12 | 12 |12 f-t4 |-
Power Dissipation Capacitance Cep" ] - 42 | 42 142 |42 pF -

*Cpo determines the no-load dynamic power consumption per latch. Itis obtained by the following relationship:
Po (total power per latch) = Cro Vec? fl + I Cu Vec? fo where fi = input frequency . '
f, = output frequency -
C. = output load:capacitance .
Vee = supply voltage.’ .

27E D H 4302271 0017828 1 EEHAS

PRE-REQUISITE FOR SWITCHING FUNCTION

LIMITS el
TEST 25°C -40°C 10 +85°C | 55° 0 +125°C o
o CHARACTERISTIC CON‘[I)ITION HC HCT 74HC 74HCT 54}_‘0' B4HCT UNITS |- -
o) cc 1 " - :*'= - -
= v Min. [Max. | Min. |Max. | Min. |Max. | Min. |Max. | Min. Max. | Min. jMax.
U x al ’
W LCE Pulse Width tw 2 80| —{—|—f{100| === 1120} = = F—
“ (Fig. 4) 45 6| — 16| —|20|—|20|— |24 — 24 | = ns B
Z Set-up Time tsu 2 ol —[=les|=|=|=lmBl=|=|~1I"
'} Datato LE 45 wl=twol=|wf—-|1]—{15}|=118|=]"ns
; (Fig. 5) 6 9 N R B B U R Kt B 1B = = -.- '
L Hold Time_ tu 2 sl — | —l—|e|-|—-|—|8]|=]=\—] -
il Data to LE 533 45 71—1s|l=fo|—=f1w0]— |1 |—|12p—|.ns.
m (Fig. 5) 6 P I R [ [ O R et Tl B Bt il el '
) =T =T=ls|=|=|-1al=1=]"
oz 563 45 41— —14|—|8]—]4 = |- 6| — | ns
< 6 PR [ N R O e Tt B D Bl Ml M O
I N -
TRUTH TABLE
Output Latch Q Note:. S
Enable Enable Data Output L = Low voltage fevel
H = High voltage leve! -
L H H L | = Low volags level one set-up time : : :
L H L H prior to the high to-low lateh enable transition. .~
h = High voltage level one set-up time " - ' B
L L ! H prior to the high to low latch enable transition
L L h L X = Don't care e S T
Z = High impedarice state
H X X Y4 L
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CD54/74HC533, CD54/74HCT533
CD54/74HC563, CD54/74HCT563
SWITCHING CHARACTERISTICS (Cg = 50 pF, Input ty,ty = 6 ns)
LIMITS .
TEST +25°C ~40°C to +85°C -55°C to +125°C :
CHARACTERISTIC CONDITIONS HC HCT 74HC 74HCT 54HC §4HCT |UNITS
Vee (V) Min, [Max.]Min. {Max.| Min. [Max.| Min. |Max.| Min. [Max.|Min, [Max| - |
Propagation Delay  teun 2 — (166 | — [ — | — |208| — | — | — |280} — | — L
Data to Qn tery 4.5 - || - |4 |—|41 | —143 ]| — ]850 | — | 51 ns
533 6 — |28 -] —-—}—-i{8|=-—|—-—]|—-{43[=1]=
teLn 2 - |178| - |- —]220{ — | — | — |265{ — |} — -
TEtoQn tom 45 — (3| —|3|~]44 | — 48| — 83|~ |57} ns
533 ] — (30| - |- | =137 ]| =] =] =14 | = | -
Enable Times tezn 2 — |80 — | — | — |190| — } — | — |226 | — | —
teaL 45 — |3 |- |3 | —]38|~|4|—145 |~ |53]| ns
533 6 — 26| -] =] —|8B | =—| =] —]3]|=]— -
Disable Times tenz 2 — |50 — | — | — |190} — | — | — |226| — | = i
teiz 45 — |3 | —|3|—]38|~|38]| — 14 |~ |45 |.ns -
533 6 — (26| - | =} —-}38|—]~]—1]388 ]| == :
Propagation Delay  tewn 2 — |15 -1 -1 =190} —}— | —|225]|—|— o
Data to Qn tene 4.5 —|%}|— (3| —|3|~|38|—]46 | — 145 ns -
563 6 — || —-—|—-]1—=18|—-—|—[—]88}—|— -
teLn 2 — 166 | — | — | — |206| — | — | = [280} — | — |
LEto On {8 45 — |33 | —-|38] —]4 | — 44| —|80|—183] ns
563 6 — (28] -] —1—[]38]|—-—1—}|—]43]|— ]| =
Enable and tezn. traL 2 —[180| — |~ | — |90} — | —|—|226]| — ] — R
Disable Times tenz, truz 45 — |3 | —}3|— ]3| — |4} — 45| — [53} ‘ns
563 6 —jeel—|—-|=Js3|—|—=|~l88|—-{—=] -
Input Capacitance Ci —J1o|=-J1wo]=Jw]~—-{10]—=]1w0[—=110] pF _
3-State Qutput Co ~l2o| |20 —|20|=|20]— 20| —|z20] p&
Capacitance ] A
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CD54/74HC533, CD54/74HCT533
 CDS54/74HC563, CD54/74HCT563

INPUT LEVEL Bl
LE

tPHL

Qn _ o X
92C5-38344 - - . 920538343
S4/714HC | sarmamer ] 54/74HC - 7574174:1671‘
Input Lavel Vee av Input Level Vo | avil.
Ve 50% Voo 13V Vs 50%Vee |° fav

Fig. 3 — Data to Q. output propagation delays and

Fig. 4 — Latch enable bropagation delays. .
output transition times. ' R -

INPUT LEVEL

c?7E D EE 4302271 0017830 T EEHAS

o Oul'r:ur
o MIOII)'_llg Inputs P i,
tpzn " fenz . orlow
- OF
INPUT
Qn
oz
92C5-37135
(=] 2C$
- 92€S$-38345
[ .
a s4/TaHC | sarraMer S4/74HC - | s4/7aHeT
Input Leval Vee 3v Input Level Ve | av
; Vs 50% Vee 13V Vs. 50% Vee 13V
Py oo 50%'»Vcr, _ 13V
(o Ve H%Vee | 415V
H B
E Fig. 5 — Latch enable pre-requisite times. Fig. 6 - 3-state propagatlon delays.
= S j
I .
—
1 INPUT LEVEL . "
<t — S
x LT3 Vs Vs o . °'-’I¥UT :
Al Other ‘Iin'gul’s' > Voo
Tied Hig
tpzL tpLz or Low ~50 pF
R 3
v Vy INPUT
92CS-37136 )
84/74HC 54/T4HCT i
Input Leve! Vee 3v
Vs 50% Veo 13y
v 50% Veo 13v
V. 10% Vee 0.45V

Fig. 7 — 3-state propagation delays. 7 ’ S R




