«=

~y

Dual D-Type Flip-Flop with
Set and Reset

MC74VHC74,
MC74VHCT74A

The MC74VHC74 and MC74VHCT74A are high speed CMOS
D1 Type FlipTFlops fabricated with silicon gate CMOS technology.
These achieve high speed operation similar to equivalent Bipolar
Schottky TTL while maintaining CMOS low power dissipation.

The signal level applied to the D input is transferred to Q output
during the positive going transition of the Clock pulse.

Reset (RD) and Set (SD) are independent of the Clock (CP) and are
accomplished by setting the appropriate input Low.

The MC74VHC74 inputs are compatible with standard CMOS
levels while the MC74VHCT74A inputs are compatible with TTL
levels. This device can be used as a level converter for interfacing
3.3V 1t05.0V, because it has full 5.0 V CMOS level output swings.

The MC74VHC74 and MC74VHCT74A internal circuits are
composed of three stages, including a buffer output which provides
high noise immunity and stable output. The input structures tolerate
voltages up to 5.5 V, allowing the interface of 5 V systems to 3 V
systems.

The MC74VHCT74A output structures provide protection when
Vce = 0 V. These output structures help prevent device destruction
caused by supply voltage T input/output voltage mismatch, battery
backup, hot insertion, etc.

Features
High Speed: fmax (MC74VHC74) = 170 MHz (Typ) at Vcc =5V

fmax (MC74VHCT74A) = 60 MHz (Typ) at Vee =5 V

Low Power Dissipation: Icc =2 uA (Max) at Ta=25 C

High Noise Immunity: VNiH = VNiL = 28% Ve

Power Down Protection Provided on Inputs

Balanced Propagation Delays

Designed for 2.0 V to 5.5 V Operating Range

Low Noise: Vorp =0.8 V (Max)

Pin and Function Compatible with Other Standard Logic Families
Latchup Performance Exceeds 100 mA

ESD Performance:
Human Body Model > 2000 V
Chip Complexity: 128 FETs or 32 Equivalent Gates

TQ Suffix for Automotive and Other Applications Requiring Unique

Site and Control Change Requirements; AECTQ100 Qualified and
PPAP Capable

These Devices are PbTFree, Halogen Free/BFR Free and are RoHS
Compliant
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MARKING
DIAGRAMS

SOIC-14
TSSOP-14
DT SUFFIX
CASE 948G
1
FUNCTION TABLE
Inputs Outputs
SD RD CP D Q Q
L H X X H L
H L X X L H
L L X X H* H*
H H e H H L
H H va L L H
H H L X No Change
H H H X No Change
H H N X No Change

*Both outputs will remain high as long as Set and Re-
set are low, but the output states are unpredictable
if Set and Reset go high simultaneously.

ORDERING INFORMATION

See detailed ordering and shipping information on page 7 of

this data sheet.

Publication Order Number:

MC74VHC74/D
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MC74VHC74, MC74VHCT74A

RECOMMENDED OPERATING CONDITIONS

Symbol Parameter | Min Max | Unit |
MC74VHC
Vee DC Supply Voltage 2.0 55 \Y,
\ DC Input Voltage (Note 5) 0 55
Vo DC Output Voltage (Note 5) 0 Vee
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MC74VHC74, MC74VHCT74A

AC ELECTRICAL CHARACTERISTICS (MC74VHC74)

Ta=25C Ta=-55Cto+125 C
Symbol Parameter Test Conditions Min Typ Max Min Max Unit
tPLH, Maximum Propagation Delay, Vecc=33 03V C_L=15pF 6.7 11.9 1.0 14.0 ns
tPHL CPtoQorQ CL =50 pF 9.2 15.4 1.0 17.5
Vec=5.0 05V C_L=15pF 4.6 7.3 1.0 8.5
C_ =50 pF 6.1 9.3 1.0 10.5
tpLH, Maximum Propagation Delay, Vec=33 03V C =15pF 7.6 12.3 1.0 145 ns
tPHL SDorRDtoQorQ CL =50 pF 10.1 | 15.8 1.0 18.0
Vec=5.0 05V C_=15pF 4.8 7.7 1.0 9.0
C_ =50pF 6.3 9.7 1.0 11.0
fmax Maximum Clock Frequency Vecc=33 03V C_L=15pF 80 125 70
(50% Duty Cycle) CL =50 pF 50 75 45
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MC74VHC74, MC74VHCT74A

DC ELECTRICAL CHARACTERISTICS (MC74VHCT74A)

Vee Tao=25C Tpo=-55t0125 C
Symbol Parameter Test Conditions \ Min | Typ | Max Min Max Unit
Vig Minimum High-Level Input Voltage 451055 | 2.0 2.0 \%
ViL Maximum Low-Level Input Voltage 451055 0.8 0.8 \%
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MC74VHC74, MC74VHCT74A
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Figure 7. Input Equivalent Circuit
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SOIC-14
CASE 751AT03
ISSUE L
DATE 03 FEB 2016

STYLE 7:
PIN 1. ANODE/CATHODE
2. COMMON ANODE
3. COMMON CATHODE
4. ANODE/CATHODE
5. ANODE/CATHODE
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