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MM54HC75/MM74HC75

4-Bit Bistable Latch with Q and Q Output

General Description

This 4-bit latch utilizes advanced silicon-gate CMOS tech-
nology to achieve the high noise immunity and low power
consumption normally associated with standard CMOS inte-
grated circuits. These devices can drive 10 LS-TTL loads.

This latch is ideally suited for use as temporary storage for
binary information processing, input/output, and indicator
units. Information present at the data (D) input is transferred
to the Q output when the enable (G) is high. The Q output
will follow the data input as long as the enable remains high.
When the enable goes low, the information that was present
at the data input at the time the transition occurred is re-
tained at the Q output until the enable is permitted to go
high again.

The 54HC/74HC logic family is functionally as well as pin-
out compatible with the standard 54LS/74LS logic family.
All inputs are protected from damage due to static dis-
charge by internal diode clamps to V¢¢ and ground.

Features

m Typical operating frequency: 50 MHz

# Typical propagation delay: 12 ns

B Wide operating supply voltage range: 2-6V

® Low input current: 1 pA maximum

m Low quiescent supply current: 80 uA maximum
(74HC Series)

B Fanout of 10 LS-TTL loads

Connection and Logic Diagrams
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TOP VIEW

TL/F/5303-1
Order Number MM54HC75* or MM74HC75*

*Please look into Section 8, Appendix D
for availability of various package types.

Truth Table
Inputs Outputs
D G Q Q
L H L H
H H H L
X L Qo Qo

H = High Level: L=Low Level
X = Don't Care
Qp = The level of Q before the transition of G

(1 of 4 latches)
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MM54HC75/MM74HC75

Absolute Maximum Ratings (votes 15 2)

Operating Conditions

If Military/Aerospace specified devices are required, Min Max Units
contact the National Semiconductor Sales Office/ Supply Voltage (Vo) 2 6 \"
Distributors for availability and specifications. DC Input or Qutput Voltage 0 Vee v
Supply Voltage (Voo) -0.5t0 +7.0V (Vin: Vour)
DC Input Voltage (V|n) —15t0 Voo +1.5V Operating Temp. Range (Ta)
DC Output Voltage (Vou) ~0.5t0 Voo +0.5V MM74H8 - gg :18255 g
Clamp Diode Current (lik, Iok) *20 mA | M:'Asf"H FallTi
A nput Rise or Fall Times

DC Output Current, per pin (lout) +25mA Mt Voo=2.0V 1000 ns
DC V¢ or GND Current, per pin (icc) +50 mA Veo=4.5V 500 ns
Storage Temperature Range (TsTg) —65°Cto +150°C Vec=6.0V 400 ns
Power Dissipation (Pp)

(Note 3) 600 mwW

S.0. Package only 500 mwW
Lead Temp. (T) (Soldering 10 seconds) 260°C
DC Electrical Characteristics (ote 4)

Ta=25C 74HC 54HC
Symbol Parameter Conditions Vee A Ta=~-401085°C | Ta= —5510125°C | units
Typ Guaranteed Limits
VIH Minimum High Level 2.0V 1.5 15 1.5 v

Input Voltage 4.5V 3.15 3.15 3.15 V'

6.0V 4.2 4.2 4.2 v
ViL Maximum Low Level 2.0V 0.5 0.5 0.5 V'

Input Voltage** 4.5V 1.35 1.35 1.35 v

6.0V 1.8 1.8 1.8 V'
Vou Minimum High Level | ViN=V|qorV_

Output Voltage [louT! <20 uA 20v | 20 | 19 1.9 1.9 v
4.5V 45 4.4 4.4 4.4 \
6.0V | 6.0 5.9 59 5.9 \

ViIN=Vinor Vi

Hout| <4.0 mA 45V | 42 | 3.98 3.84 3.7 \'%

llout| 5.2 mA 60V | 57 | 548 5.34 5.2 v
VoL Maximum Low Level | ViN=Vqor VL

Output Voltage llout] <20 A 20v| 0 0.1 0.1 0.1 v
4.5V 0 0.1 0.1 0.1 \%
6.0V 0 0.1 0.1 0.1 \Y

VIN=Viq or Vi
llouti<4.0 mA 45V | 0.2 | 0.26 0.33 0.4 v
lloutl<5.2mA 6.0V | 02 | 0.26 0.33 0.4 v
N Maximum Input Vin=VgcorGND | 6.0V +0.1 +1.0 +1.0 nA
Current
Ilec Maximum Quiescent | Viy=Vgcor GND | 6.0V 4.0 40 80 pA
Supply Current loyT=0 pA

Note 1: Absolute Maximum Ratings are those values beyond which damage to the device may occur.
Note 2: Unless otherwise specified all voltages are referenced to ground.
Note 3: Power Dissipation temperature derating — plastic “N” package: —12 mW/°C from 65°C to 85°C; ceramic "'J” package: — 12 mW/°C from 100°C to 125°C.

Note 4: For a power supply of 5V £ 10% the worst case output voltages (Vou, and Vor) occur for HC at 4.5V, Thus the 4.5V values should be used when designing
with this supply. Worst case Vi and V) occur at Voo=5.5V and 4.5V respectively. {The Vg value at 5.5V is 3.85V.) The worst case leakage current (I, Icc, and
loz) occur for CMOS at the higher voltage and so the 6.0V values should be used.

**Vy. limits are currently tested at 20% of Vgc. The above Vy_ specification (30% of V) will be implemented no later than Q1, CY'89.
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=
AC Electrical Characteristics veo-sv, Ta=25C, 0= 15 pF, t,=t—6 ns §
I
Symbol Parameter Conditions Typ Guar‘a n.t eed Units (¢
Limit ?Jn
tpHL, tPLH Maximum Propagation 14 23 ns ot
=
Delay, Data to Q >
tPHL tPLH Maximum Propagation 10 20 ns PN
Delay, Datato Q@ %
tPHL, teLH Maximum Propagation 16 27 ns a
Delay, Enable to Q
teHL teLH Maximum Propagation 11 23 ns
Delay, Enable to Q
ts Minimum Set Up Time 20 ns
v Minimum Hold Time -2 0 ns
tw Minimum Pulse Width 16 ns

AC Electrical Characteristics CL=50 pF, t,= =6 ns (unless otherwise specified)

Ta=25°C 74HC 54HC
Symbol Parameter Conditions | Vce A Ta=—40t085°C | To= —5510125°C | ynits
Typ Guaranteed Limits
tpHL, tpLH | Maximum Propagation 20V | 37 | 125 156 188 ns
Delay, Datato Q 45V | 15 | 25 32 38 ns
6.0v| 14 24 27 32 ns
tpHL tpLH | Maximum Propagation 20V | 29 | 110 138 165 ns
Delay, Datato Q 45v| 12 | 22 28 33 ns
6.0V N 19 24 29 ns
tPHL tPLH | Maximum Propagation 20V | 40 (145 181 218 ns
Delay, Enable to Q 45V | 18 | 29 36 44 ns
6.0V | 16 25 3 38 ns
tpHL, tpLH | Maximum Propagation 20V | 36 | 125 156 188 ns
Delay, Enabie to Q 45V | 15 | 25 31 38 ns
6.0v | 14 22 28 33 ns
ts Minimum Set Up Time 20V | 40 (100 125 150 ns
Data to Enable 45V | 10 | 20 25 30 ns
6.0V 9 17 21 25 ns
ty Minimum Hold Time 20V | —-10| © 0 o ns
Enable to Data 45v| -2 0 0 0 ns
60V | -2 0 0 0 ns
tw Minimum Enable Pulse Width 20v| 40 | 80 100 120 ns
45V | 11 16 20 24 ns .
60V | 9 14 18 21 ns
tTLH, trHe | Maximum Output 20V | 25 | 75 95 110 ns
Rise and Fall Time 4.5V 7 15 19 22 ns
8.0V 6 13 16 19 ns
Cpp Power Dissipation (per commonly 40 pF
Capacitance (Note 5) clocked latched
pair)
CiN Maximum Input 5 10 10 10 pF
Capacitance

Note 5: Cpp determines the no load dynamic power consumption, Pp=Cpg Voc2 1+ 1ce Vi, and the no load dynamic current consumption, Is=Cpp Veg f+Icc.
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