Technical Data

CD54/74HC533, CD54/74HCT533 File Number 1599
CD54/74HC563, CD54/74HCTS563

High-Speed CMOS Logic

Octal Inverting Transparent Latch,

Do 0
o1 'H
o @ 3-State Outputs
Q3

o =
oS Qs
e 13 Type Features:
o7 & 8 Common latch-enable control
a 8 Common 3-state output-enable control
14 2¢s-38341 ® Buffered inputs

® 3-State outputs

8 Bus line driving capacity

® Typical propagation delay = 13ns @ Vec =8 V, CL =15 pF, Ta =25°C

FUNCTIONAL DIAGRAM (Data to Output)

The RCA CD54/74HC/IHCT533/563 are high-speed Octal Family Features
Transparent Latches manufactured with silicon gate CMOS 8 Fanout (Over Temperature Range):

technology. They possess the low power consumption of Standard Outputs — 10 LSTTL Loads
standard CMOS integrated circuits, as well as the ability to Bus Driver Outputs — 15 LSTTL Loads
drive 15 LSTTL devices. 8 Wide Operating Temperature Range:

The outputs are transparent to the inputs when the latch CD74HC/HCT: -40 to +85°C .
enabie ((%') is high. When the latch enabie (LE) goes lowthe ' Balanced Propagation and Transition Times
data is latched. The output enable [OE) controis the 3-state ™ Significant Power Reduction Compared to
outputs. When the output enable {UE} is high the outputs LSTTL LogiclCs

will be in the high impedance state. The latch operation is B Alternate Source is Philips/Signetics

independent of the state of the output enable. ® CD54HC/CD74HC Types:

. — 2 to 6 V Operation
The CD54/74HC533 and CD54/74HCTS33 are identical in

: - High Noise Immunity:
function to the CD54/74HC563 and CD54/74HCT563 but N = 30%, N = 30% of Vee,

have different pinouts. The CD54/74HC533 and CD54/ @Vee=5V
74HCTS33 are similar to the‘005§/74HC373 and CD54/ m CD54HCT/CD74HCT Types:
74HCT373; the latter are non-inverting types. 4.510 5.5 V Operation
The CD54HC/HCT533/563 are supplied in 20-lead hermetic Direct LSTTL Input Logic Compatibility
dual-in-line ceramic packages (F suffix). The CD74HC/ Vi = 0.8 V Max., Vin = 2 V Min.
HCT533/563 are supplied in 20-lead dual-in-line plastic CMOS Input Compatibility
packages (E suffix) and in 20-lead dual-in-line surface h<1uA @ Voo, Vou
mount plastic packages (M suffix). Both types are also v
available in chip form (H suffix). (c)c
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Technical Data

CD54/74HC533, CD54/74HCT533
CD54/74HC563, CD54/74HCT563

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

(Voltages referenced 10 round) . ......... . .iui it -05t0 +7V
DC INPUT DIODE CURRENT, Ik (FOR Vi <<-0.5VOR VI >Vee +0.5V) oo + 20 mA
DC OUTPUT DIODE CURRENT, Jox (FOR Vo <<-0.5 VOR Vo > Vec +0.5 V) ... o oo o + 20 mA
DC DRAIN CURRENT, PER QUTPUT (lo) (FOR-0.5V < Vo <<Vec +0.8 V) .. oot e + 35 mA
DC Vec OR GROUND CURRENT (100): -1t vt ttiitettte ettt ettt e ettt et e e e e e et e + 70 mA
POWER DISSIPATION PER PACKAGE (Po):

For Ta = -40 10 +60°C (PACKAGE TYPE E) ... oottt e e e 500 mW

For Ta = +68010 +85°C (PACKAGE TYPE E) .. ..o it i, Derate Linearly at 8 mW/°C to 300 mW

For Ta = -85 10 +100°C (PACKAGE TYPE F, H) ... .o 500 mW

For Ta = +100 10 +125°C (PACKAGE TYPE F, H) . ... ..o e Derate Linearly at 8 mW/°C to 300 mW

For Ta=-40t0 +70°C (PACKAGE TYPE M) L. . i e e e e e e e i 400 mW

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

PACKAGE TYPE F, H .. -55to +125°C

PACKAGE TYPE E, M .. . -40 to +35°C
STORAGE TEMPERATURE (Tatg) - ... oottt e -65 t0 +130°C
LEAD TEMPERATURE (DURING SOLDERING}:

At distance 1/16 £ 1/32in. (1.59 + 0.79 mm) from €ase for 10 5 MAX. ... ... oottt e +255°C

Unit inserted into a PC Board (min. thickness 1/16 in., 1.59 mm) with solder contacting lead tipsonly _.............. ... .. +330°C

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

LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range (For Ta = Full Package Temperature Range) Vcc:*
CD54/74HC Types 2 6 v
CD54/74HCT Types 45 5.5 v
DC Input or Output Voltage Vin, Vour 0 Vee v
Operating Temperature Ta:
CD74 Types -40 +85 “C
CD54 Types -55 +125 “C
Input Rise and Fall Times, t,, t
at2Vv 0 1000 ns
atd4s5v 0 500 ns
atév 0 400 ns
*Unless otherwise specified, all voltages are referenced to Ground.
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Technical Data

CD54/74HC533, CD54/74HCT533
CD54/74HC563, CD54/74HCT563

STATIC ELECTRICAL CHARACTERISTICS

CD74HCS33/CDS4HCS33 CD74HCTS33/CDS4HCTS3d
CD74HC563/CDS4AHCS63 CD74HCTS563/CDS4AHCT563
TEST T4HC/S4HC T4HC 54HC TEST TAHCT/54HCT | T4MCT | S4MCT
CONDITIONS TYPE TYPE TYPE |CONDITIONS TYPE TYPE TYPE
CHARACTERISTIC UNITS
-40/ -55/ -40/ -58/
o o
v, o |vee] Y€ sesec [ +12sec | v fwe|  TPC +a5°C | +125%
v mA v v v
Min | Typ |Max |Min |Max | Min |Max Min | Typ [Max | Min |Max | Min {Max
High-Level 2 15—~ |-—-|15]—- 15|~ 45
Input Voltage Vi 45 315 — | — [3.15] — |3.15]| — — 10 2|l—1—-12]1—12 - v
6 (42|~ |~ |42 - |s2] —~ 55
Low-Level 2 | —-|—~]05]—|05] ~ |05 45
Input Voltage Vi 45| — | — |1.35] — |138] — |1.35 — to|l—|—losl -~ |os]| - o8 v
6 | —|~]18]— 18]~ |18 55
High-Level Vie 2 19|~ |~ 19— j19]|— V.
Output Voltage Vo or -002 45144 ) — | ~ |44 ]| — |44 | — or 45044 — | — |44 ] — |44 — \'
CMOS Loads Vin 6 [58] ~ |~ |59] — ]58]— Vin
Vi Vi
TTL Loads or -6 45 |398] — | — |384| — |37 | — or 45 |398] — | — [384] — |37} — v
{Bus Driver) Vin -78 6 |548| — [ — [534] — |52 | — Vin
Low-Level Vi 2 |~ 11— (01| —}]o1|— Ot Vi
Output Voltage Voo or 002 {45 — |- o1 | — |Ot]— |O1 ot 45— —Jor|—|or ]| — |0 v
CMOS toads Vin 8 {~}—Jot}]—-1for]—Jon Vi
VIL vll.
TTL Loads or 6 451~ | ~ |o26| — [0.33] — |04 or 45| — | — |0.26| — |033{ — |04 v
{Bus Driver) Vin 7.8 6 ~ | ~ [026] — [033]| — |04 Vin
Any
input Leakage Vee Voltage
t
Current Wl oo 5 | = | = ros] = L= | — |ar [Boree ss | =} — lroa| — [21 [ = |20 wm
&
Gnd Gnd
Quiescent Vec vee
Device or [ 6| —|~]8)—]8!— 0] ss| —|—-18]|—1s |~ [160] wA
Gnd
Current lec Gnd
Additional
Quiescent 45
Device Current Vec-21 | to | — [100]360) — |450| — [490 pA
per input pin: 5.5
1 unit foad Alcc’
3-State Leakage Vi |Ve=Vec Vi uA
Current or or 6 | — | — |05} — x50/ — |x10 or 55| — | — |r05] — |£50) — |10
loz Vix Gng Vin

*For dual-supply systems thecretical worst case (Vi = 2.4 V, Ve = 5.5 V) specification is 1.8 mA.

HCT Input Loading Table

input Unit Loads*
DO — b7 0.15
LE 0.30
OE 0.55

“Unit load is Alec limit specified in Static Characteristic
Chart, e.g., 360 yA max. @ 25°C.
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Technical Data

CD54/74HC533, CD54/74HCT533
CD54/74HC563, CD54/74HCT563

SWITCHING CHARACTERISTICS (Vcc=5V, Ta=25°C, Input t,t:=6 ns)

c TYPICAL VALUES
CHARACTERISTIC L HC HCT UNITS
(pF) 533 | 563 | 533 | 563
P -
r9pagatlon Delay Data to Qn Output teun 15 13 12 14 12
Fig.3 temL
B -
rf)pagatlon Delay [E to Qn Output teLn 15 14 13 16 14
Fig. 4 tere ns
Qutput High Z to High Levei, Fig. 6 tezn 15 12 12 14 14
Qutput High Z to Low Level, Fig.7 tez 15 12 12 14 14
Output High Level to High Z, Fig. 6 tonz 15 12 12 12 14
Output Low Level to High Z, Fig. 7 teLz 15 12 12 12 14
Power Dissipation Capacitance Crp* — 42 42 42 42 pF
*Cro determines the no-load dynamic power consumption per latch. It is obtained by the foilowing relationship:
Po (total power per latch) = Cpo Vec? fi + £ Cu Vec® fo where f, = input frequency
o = output frequency
C. = output load capacitance
Vee = supply voltage.
PRE-REQUISITE FOR SWITCHING FUNCTION
LIMITS
TEST 25°C -40°C to +85°C -55° fo +125°C
CHARACTERISTIC CON‘I’)ITION HC HCT 2aHC 7aHCT 54HC S4HCT UNITS
cc
v Min. |Max. | Min. |Max. | Min. |Max. | Min. [Max. | Min. |Max. | Min. [Max.
CE Pulse Width tw 2 80| — |- ~J]100|—-}—|—=|120] =]~ |~
(Fig. 4) 45 6| — |16~ |20 — |20 — |24}~ |24 ]| — ns
6 “u|—|—-]1—=|17|l-=-1—=j20| ===
Set-up Time tsu 2 O|—|—|—|86|—|—|—175|—|~]|—
Data to LE 45 10|—|10]—=]13|—=]|13]—]15]~]15]—1 ns
(Fig. 5) 6 9 | —-]=-|-fM1y -] —=-11B}{—=1—1—=
Hoid Time tH 2 B | -] -~ |45 -] —=—|—=—|55|—|—|-
Data to LE 533 45 7({—|8|—-]9|—|10]— 11| —]12]— ns
{Fig. 5) 6 6 | —|—|—| 8| —|—|—7T|—|—|-
I e B B B e R e B T el e
563 45 4 | — 5| —j4 | —| S |—14]|— 5 | — ns
6 4 |~ | - =4 |- -84 |—|—|—
TRUTH TABLE
Oulput Tatch Q Note:
Enable Enable Data Output L = Low voltage level
H = High voltage level
L H H L | = Low voltage level one set-up time
L H H prior to the high to low latch enable transition
h = High voltage level one set-up time
L L | H prior to the high to low latch enable transition
L L L X = Don't care
Z = High impedance state
H X X z
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Technical Data

CD54/74HC533, CD54/74HCT533
CD54/74HC563, CD54/74HCT563

SWITCHING CHARACTERISTICS (Ct_ = 50 pF, Input t,t¢ = 6 ns)

LIMITS
TEST +25°C -40°C to +85°C -55°C to +125°C
CHARACTERISTIC CONDITIONS HC HCT T4HC TAHCT 54HC 54HCT |UNITS
Vee (V) Min. |Max.| Min. [Max.| Min. [Max.| Min. [Max.| Min. [Max.|Min. [Max.

Propagation Delay trn 2 o~ |15 | — [ — | — |205| — | — | — |250 | — | —
Data to Qn tomL 45 —~ |33} — (34| — |41t ]| —~ 43| — |50 )] — | 51 ns

533 6 - |28 | -}~ |-|3B|~]~-]—=—]143]|—-]—

teLn 2 -1l -]-| |20 -~ { - —|265]| — | —
TEtoQn terL 45 —~ |35 | ~ |38 —]44| ~]4a8| —|83]— |57 ns

533 6 - |0} -] ~-{ =37 | -]~ —]45]—1{—

Enable Times tezn 2 - || -|—-|—1|19|~|~]~-]225| — | —
trzL 4.5 - |3 ]| — 13| —|38| )44} — |45 | — | 53 ns

533 6 ~ || —-|-]-|8|~]| -] ~]38]| |-

Disabie Times tenz 2 -~ |80 — |-~ |190| ~—|—]225] — | —
teLz 4.5 — (3| — |30 |~ (38| ~— (38| — |45 | — | 45 ns

533 6 —~ |2 | -] —-|—-—138 |~ —138]| |~

Propagation Delay teim 2 — |50 -} - | — 19| -] —-]—1225; — | —
Data to @n teuL 45 — |3 | — |3 |—|38|—~|38| —]45 | — | 45 ns

563 | 5] ~— |2 ] ~-|-}—-|33] -~ —]—1388]—|—

teun 2 — |65 — | —|—]205]| - |~ | —|280| — | —
CEto Qn tent 45 — (33| —|3|—-|41| -4 | -8 ]| —|53]| ns

563 6 ~ (28| - | -] —|38|~{—]—]143|—|—

Enable and tezw. teze 2 — (150} — | — | — 190 | — | — | — |226| — | —
Disable Times teuz, triz 4.5 — (30— (3| — |38 — |44~ [45]| — |53 ns

563 6 L e e e L e e e - e
Input Capacitance Cy —~ |11 ~}t10|—}10| ~[1W0]|~]10]| — [ 10 pF
3State Output Co ~ 20| —f20|—f20]~]2|—|20]|—|20] pF

Capacitance
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Technical Data

CD54/74HC533, CD54/74HCT533
CD54/74HC563, CD54/74HCT563

iNPUT LEVEL — = =
LE

teHL
Qn
92CS- 38343
92€S-38344 83
54/T4HC S4/7T4HCT 54/74HC S4/TAHCT
Input Levet Ve v Input Levet Vee v
Vs 50% Vce 13V Vs 50% Vec t3v
Fig. 3 — Data to Q. output propagation delays and Fig. 4 — Latch enable propagation delays.
output transition times.
INPUT LEVEL o OUTEUT
5% 1K
OF Vs Vs Al Other Inputs
Tied High Ak
YozH tonz _orLou Ii pF =
OE ~— L
INPUT =
en
92CS-3T135
92CS—-30348%
sa/7aMC | saramct 54/T4HC | sa/7amcT
Input Level Vee v tnput Level Vec v
Vs 50% Voo 13v Vs 50% Vee 1.3V
Vi 50% Vee 13v
Ve 90% Ve 415V
Fig. 5 — Latch enable pre-requisite times. Fig. 6 - 3-state propagation delays.
INPUT LEVEL
5E vs vs a, ou‘rx PUT
All Other Inputs Voo
Tied High
tezL tpLZ or Low 50 oF
Gn o€
V, V' INPUT
92CS~37136
S4/74HC | se/7amcT
Input Level Vee 3V
Vs 50% Vo 13V
vy 50% Vee 13V
Ve 10% Ve 045V

Fig. 7 — 3-state propagation delays.
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