Technical Data

CD54/74HC75 File Number 1666
CD54/74HCT75

Dual 2-Bit Bistable Transparent

2(6) 18(10) o0 Latch
S,
3(7) " o Type Features:
o — ® True and Complementary Outputs
g o s Buffered Inputs and Outputs

9205 -38852

FUNCTIONAL DIAGRAM

The RCA-CD54/74HC75 and CD54/74HCT75 are duai 2-bit Family Features:
bistable transparent latches. Each one of the 2-bitlatches s ® fanout (Over Temperature Range):

controlled by separate Enable inputs (TE and 2E) which are Standard Outputs - 10 LSTTL Loads
active LOW. When the Enable input is HIGH data enters the Bus Driver Outputs - 15 LSTTL Loads
iatch and appears at the Q output. When the Enable input ® Wide COperating Temperature Range:
(7€ and 2E) is LOW the output is not affected. CD74HC/HCT; —40 to + 85°C

® Baianced Propagation delay and Transition Times
The CD54HC/HCT75 are supplied in 16-lead hermetic duai- s Significant Power Reduction Compared to LSTTL
in-line packages (F suffix). The CD74HC/HCT75 are sup- Logic ICs

plied in 16-lead dual-in-line piastic package (E suffix) and ® Alternate Source is Philips/Signetics
in 16-lead dual-in-line surface mount plastic packages (M 8 CDS54HC/CD74HC Types:

suffix). Both types are also available in chip form 2 to 6 V Operation
(H suffix). High Noice immunity: N = 30%, N = 30% of Vec,
@Vcc=5V

® CDS4HCT/CD74HCT Types:
4.5 to 5.5 V Operation
Direct LSTTL Input Logic Compatibility

LATCHO Vi =0.8 V Max., V=2V Min.
2(6) _ 16{(10) CMOS Input Compatibility
D0 O—{ > a > 0o h = 1UA@ Vou Vou
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Fig. 1 - Logic Diagram Fig. 2 - Latch Detail

114




Technical Data

CD54/74HC75
CD54/74HCT75

MAXIMUM RATINGS, Absolute-Maximum Values:

DC SUPPLY-VOLTAGE, (Vec):
(Voltages referenced to ground)
DC INPUT DIODE CURRENT, Ik {FOR Vi <-0.5 V OR V> V¢ +0.5V)
DC OUTPUT DIODE CURRENT, lox (FOR Vo < -0.5 OR Vo > Vce +0.5 V)
DC DRAIN CURRENT, PER QUTPUT (lo) (FOR -0.5 V < Vo <Vce +0.5 V)

POWER DiSSIPATION PER PACKAGE (Po):
For Ta = -40 to +60° C {(PACKAGE TYPE E)
For Ta = +60 10 +85°C (PACKAGE TYPE E}
ForTa=+100t0 +125°C (PACKAGE TYPEF H} ... . ... .. ... i ...

For Ta = -40 to +70°C (PACKAGE TYPE M)

-05t0+7V

+20 mA

.+ 20 mA
. S0 225 mA
BC Vee OR GROUND CURRENT (lec): ..ot

* 50 mA

500 mW

............................................ Derate Linearly at 8 mW/°C to 300 mw
For Ta=-5510 +100°C (PACKAGE TYPE F. H) ... o e

500 mw

Derate Linearly at 8 mW/°C to 300 mw
................................................................ 400 mW

For Ta=+7010+125°C (PACKAGE TYPE M) .. ... .. i e Derate Linearly at 6 mW/°C to 70 mW

OPERATING -TEMPERATURE RANGE (Ta)
PACKAGE TYPE F. H

-5510 +125°C

PACKAGE TYPE E.M . . -4010+85°C
STORAGE TEMPERATURE (Tsg) -65 +18C<C
LEAD TEMPERATUARE (DURING SOLDERING).

At distance 1/16 £ 1/32in. (158 + 0.79 mm) from case for 10s max. ... .. ... . ... ... i i +265°C

Unit inserted into a PC Board {min. thickness 1/16in., 1.59 mm)

with solder contacting lead tipsonly ........... .. .. OO DR +300°C

RECOMMENDED OPERATING CONDITIONS:

For maximum reliability, nominal operating conditions should be selected so that operation is always within the following

ranges:
LIMITS
CHARACTERISTIC NITS
MIN. MAX. u
Supply-Voltage Range (For Ta = Full Package-Temperature Range) Vee:*
CD54/74MC Types 2 6 v
CD54/74HCT Types 45 55
DC input or Qutput Voitage Vi Vo 0 Ve Y
Operating Temperature Ta:
CD74 Types -40 +85
CD54 Types -55 +125 °C
input Rise and Fall Times t,, t
at 2V 0 1000
at4b5Vv 0 500 ns
at 6V o 400
“Unless otherwise specified, all voltages are referenced to Ground.
Te0 1 p_g_mo TRUTH TABLE
2 1
100 PR inputs Outputs
10132 ALSEY.Y D E a 5
sE_ 4 13 7¢
2€ iE
5 12 L H L H
ee— 77 GND H H H L
200~ Mo 290 X L Qo &o
201 —— 2Q0
3578 9
Bl l 2a1 H = High Level

TERMINAL ASSIGNMENT

L = Low Level
X = Don’t Care

QG0 = The level of Q before the transition of E.
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Technical Data

CD54/74HCT75
CD54/74HCT75

STATIC ELECTRICAL CHARACTERISTICS

CD74HC7S/CDS4HCTS CD74HCT75/CDSAHCTYS
TEST 74HC/54HC 74HC S4MC TEST T4HCT/S4HCT| 74HCT | S4HCT
CONDITIONS TYPES TYPES | typgs | CONDITIONS| TYPES TYPES | TYPES
CHARACTERISTIC UNITS
-40/ -55/ -40/ -85/
vy lo |vec *5°C vosec | c12see| V1o |Veo rascc . 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 2115 —|— |15 —|15]) — 45
Input Voltage Vin 451315 — | — |315| — {315 — 1o 21—-1—-12 -l 21—
6 |42 | — | — |42] ~ |a2]| — — 55 v
Low-Level 2 — |- ]05)~ |05] — |05 45
Input Voltage Vie 45| — | — |1.35] — [1.35] — |1.35 to |- |— jos8| —~ |08 — |08 v
6 — |- ]18]— 18]~ |18 55
High-Level Vi 219~ 1—=|r9]—-]1198)— viL
Qutput Voitage  Vor ar -0.02 45|44 — | — |s4] — |44) — ar 45 |44 | — | — 44— |a4]| — \
CMOS Loads VIH 6 |59 —|— |59 —|59]| — Vin
Vi Vi
TTL Loads or -4 45398 — | — 384 — j37| — or 4501398 — | — [384) — 37| ~ v
VIH -5.2 & |548| — | — |534] — | 52| — Vin
Low-Level Vin 2|l—-]—Jor}]— |01} ~]O1 Vie
Qutput Voltage Vou or 0.02 45| — | — ot |-~ |JO1}| 0O or 45| - | — 0] — O] — O v
CMOS Loads Vi 6 f—|—to1{— Qo] —]0o1 ViK
Vi ViL
TTL Loads or 4 45| — | — |026] — |033] — | 0.4 or 45— | — 026 — {033] — |04 v
ViH 52 6 | — |— |o26) — {033] — |04 Vin
input Leakage Vee Vcﬁ?ayge
Between
Current I or 6 — |- o] - | # — 1 Vce 851 — | — [201] — |21 ]| — | ¥
Gnd G&d uA
Quiescent Vce Vec
Device or 0 61— 4 | — 40| — | 80 or 55| — | — | 4 — J40| —| 80 uh
Current lcc | Gnd Gnd
Additional quiescent 45
g’:r":f‘iﬁ‘g{:"‘ vee-21 | 1o | — }ioo faeo| — [aso| — | 490 DA
1 unitioad Alec” 85

*For dual-supply systems theoretical worst case (V. = 24V, Vec = 5.5 V) specitication is 1.8 mA.

HCT Input Loading Table

Input Unit Loads™
DO, D1 0.8
1E, 2 1.2

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

SWITCHING CHARACTERISTICS (Vcc =5V, Ta = 25°C, Input t,, t = 6ns)
C.. TYPICAL
CHARACTERISTIC E ' SYMBOL UNITS
(pF) HCTS HCT75
Propagation Delay Dto Q 15 teun 9 11 ns
DtoQ | 15 10 11 ns
Enable to Q 15 tenL 10 11 ns
Enable to @ 15 11 12 ns
Power Dissipation Capacitance® — Ceo 46 46 pF
*Cro is used to determine the dynamic power consumption per latch.
PD = Vec® fi {Cep + Cu)
fi = input Frequency
C. = Load Capacitance
Vee = Supply Voltage
PREREQUISITE FOR SWITCHING FUNCTION
TEST LIMITS
CONDITION 25°C -40°Cto+85°C | -55°Cto+125° C
Vee HC HCT 74HC T4HCT 54HC 54HCT
CHARACTERISTIC v UNITS
Min.| Max. | Min. |Max.| Min.| Max.| Min. | Max. [Min. | Max.| Min. | Max.
Pulse Width tw 2 80 — 100 _ 120 —_
Enable Input 45 16 16 20 20 24 24 ns
6 14 — 17 — 20 —
Setup Time tsu 2 80 — 75 — 90 —
D to Enable 4.5 12 12 15 15 18 18 ns
6 10 — 13 — 15 —
Hold Time th 2 3 — 3 - 3 _
Eneableto D 45 3 3 3 3 3 3 ns
B 3 — 3 — 3 —_
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Technical Data

CD54/74HC75
CD54/74HCT75
SWITCHING CHARACTERISTICS (C. = 50 pF, Input t,, t,= 6 ns)
25°C -40°C to + 85°C -55°C to + 125°C
HC HCT T4HC 74HCT 54HC S4HCT
CHARACTERISTIC SYMBOL | Vcc UNITS
Min. |Max. |Min. |Max. [Min. [Max. |Min. |Max. |Min.|Max. Min.| Max.
Propagation Delay toun 2 — MM}~ - |- |10 -]~ |—1]165] — ]| —
Datato Q tore 45| —- |22 | -~ 28 |- |28 | — | 35| — | 33 | — | 42 ns
6 | —-{ 9| —|—|—|24]|—|—|—]28|—] —
Propagation Delay teLn 2 | — |10 - —|—|B5]| =] —|— 1195 —| —
Datato Q tor 45| — |26 | — | 28 | — |33 — 13 | —|38|~]|42]| ns
6 | —-l2|—-]—-—-|—]28]{—-—]|]—|—|38]|—]—
Propagation Delay toun 2 - 1130 — | — | — |65 —{ — | —|195| — | —
Enable to Q tont 45| — | 26 | — | 28 [~ |33 | — |35 | — {39 | — | 42 ns
6 | ~-|2}|—-|—-—|[—-|28}—]|] —]—]3]—]|—
Propagation Delay teun 2 | -0 —|—|—|16} =} —|—|15]|— | —
Enable to Q tone 45| — |26 | — |30 | — |33 | — |38 | — |3 | — |45 ns
6 [ —]2|—-|~—~—|—-]28]—]—1—1]133]—]|—
Output Transition tron 2| =1l —-|=-|=-]9%]|~-]—]|—|10] -] -
Time oL 45 — | 15| — |15 | —|19|—]|19}—]|22|—] 22 ns
6 | —| 3] —| —~-|—-]®]—]—]—]19]—]|—
Input Capacitance Ci -l |~]J10|—]10O|—]|]10]—]|]10]|—]10 pF
D vs
1
— tTLH tTHL feu w—_: o
ANY 90 % vs
OUTPUT 10 % ENABLE
92CS- 138558 92CS~ 38ES 7RI
54/74HC 54/74HCT
Input Level Vee v
Switching Voltage, Vg 50% V¢e 13V
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