
GENERAL DESCRIPTION 
The W74LVC2G74 is a single positive-edge triggered D-type flip-flop with individual data (D) inputs, 
clock (CP) inputs, set (SD) and reset (RD) inputs, and complementary Q and Q outputs. 
This device is fully specified for partial power-down applications using IOFF. The IOFF circuitry disables 
the output, preventing damaging backflow current through the device when it is powered down. 
The set and reset are asynchronous active LOW inputs and operate independently of the clock input. 
Information on the data input is transferred to the Q output on the LOW-to-HIGH transition of the clock 
pulse. The D inputs must be stable, one set-up time prior to the LOW-to-HIGH clock transition for 
predictable operation. 
Schmitt-trigger action at all inputs makes the circuit highly tolerant of slower input rise and fall times. 

FEATURES 
 Wide supply voltage range from

1.65V to 5.5V
 5 V tolerant outputs for interfacing

with 5 V logic
 ±24mA output drive (VCC=3.0V)
 CMOS low power consumption
 Latch-up performance exceeds

250mA

 Direct interface with TTL levels
 Inputs accept voltages up to 5V
 Specified from -40℃ to +85℃
 Packaging information information:

TSSOP8 /VSSOP8

BLOCK DIAGRAM 

Figure 1. Logic symbol 

Figure 2. IEC logic symbol 
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Figure 3. Logic diagram 

PIN CONFIGURATION 

Pin Description 
Pin No. Pin Name Description 

1 CP clock input (LOW-to-HIGH, edge-triggered) 
2 D data input 
3 

—

Q complement output 
4 GND ground (0V) 
5 Q true output 
6 R

—

D asynchronous reset-direct input (active LOW) 

7 S
—

D asynchronous set-direct input (active LOW) 
8 VCC supply voltage 
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Function Table 
Function table for asynchronous 
operation Input Output 

S
—

D R
—

D CP D Q —

Q 
L H X X H L 
H L X X L H 
L L X X H H 

Note: H=HIGH voltage level; L=LOW voltage level; X=don’t care. 

Function table for synchronous operation 
Input Output 

S
—

D R
—

D CP D Qn+1 Q
—

n+1

H H ↑ L L H 
H H ↑ H H L 

Note: H=HIGH voltage level; L=LOW voltage level; ↑=LOW-to-HIGH CP transition; 
Qn+1=state after the next LOW-to-HIGH CP transition. 

Electrical Parameter 
Absolute Maximum Ratings  
(Voltages are referenced to GND(ground=0V), unless otherwise specified.) 

Parameter Symbol Conditions Min. Max. Unit 
supply voltage VCC - -0.5 +6.5 V 
input clamping 

current IIK VI < 0V -50 - mA 

input voltage VI - -0.5 +6.5 V 
output clamping 

current IOK VO > VCC or VO < 0V - ±50 mA 

output voltage VO 
Active mode -0.5 VCC+0.5 V 

Power-down mode; VCC=0V -0.5 +6.5 V 
output current IO VO=0V to VCC - ±50 mA 
supply current ICC - - 100 mA 
ground current IGND - -100 - mA 

total power 
dissipation Ptot - - 300 mW 

storage 
temperature Tstg - -65 +150 ℃

Soldering 
temperature TL 10s 250 ℃

Note: 
[1] For TSSOP8 package: above 55℃ the value of Ptot derates linearly with

2.5mW/K.
[2] For VSSOP8 package: above 110℃ the value of Ptot derates linearly at

8mW/K.
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Recommended Operating Conditions 
Parameter Symbol Conditions Min. Typ. Max. Unit 

supply voltage VCC - 1.65 - 5.5 V 
input voltage VI - 0 - 5.5 V 

output voltage VO Active mode 0 - VCC V 
Power-down mode; VCC=0V 0 - 5.5 V 

ambient 
temperature Tamb - -40 - +85 ℃

input transition 
rise and fall rate Δt/ΔV 

VCC=1.65V to 2.7V - - 20 ns/V 
VCC=2.7V to 5.5V - - 10 ns/V 

Electrical Characteristics 
DC Characteristics  
(Tamb=-40℃ to +85℃, voltages are referenced to GND (ground=0V), unless otherwise specified.) 

Parameter Symbol Conditions Min. Typ. Max. Unit 

HIGH-level 
input voltage VIH 

VCC=1.65V to 1.95V 0.65× 
VCC - - V 

VCC=2.3V to 2.7V 1.7 - - V 
VCC=2.7V to 3.6V 2.0 - - V 

VCC=4.5V to 5.5V 0.7× 
VCC - - V 

LOW-level 
input voltage VIL 

VCC=1.65V to 1.95V - - 0.35× 
VCC V 

VCC=2.3V to 2.7V - - 0.7 V 
VCC=2.7V to 3.6V - - 0.8 V 

VCC=4.5V to 5.5V - - 0.3× 
VCC V 

HIGH-level 
output 
voltage 

VOH VI = VIH or VIL 

IO=-100uA; 
VCC=1.65V to 5.5V 

VCC- 
0.1 - - V 

IO=-4mA; VCC=1.65V 1.2 1.54 - V 
IO=-8mA; VCC=2.3V 1.9 2.15 - V 
IO=-12mA; VCC=2.7V 2.2 2.50 - V 
IO=-24mA; VCC=3.0V 2.3 2.62 - V 
IO=-32mA; VCC=4.5V 3.8 4.11 - V 

LOW-level 
output 
voltage 

VOL VI = VIH or VIL 

IO=100uA; 
VCC=1.65V to 5.5V - - 0.10 V 

IO=4mA; VCC=1.65V - 0.07 0.45 V 
IO=8mA; VCC=2.3V - 0.12 0.30 V 
IO=12mA; VCC=2.7V - 0.17 0.40 V 
IO=24mA; VCC=3.0V - 0.33 0.55 V 
IO=32mA; VCC=4.5V - 0.39 0.55 V 

input leakage 
current II VI=5.5V or GND; 

VCC=0V to 5.5V - ±0.1 ±1 uA 
power-off 
leakage 
current 

IOFF VI or VO=5.5V; VCC=0V - ±0.1 ±2 uA 

supply current ICC VI=5.5V or GND; IO=0A; 
VCC=1.65V to 5.5V - 0.1 4 uA 

additional 
supply current ΔICC per pin; VI=VCC-0.6V;  

IO=0A; VCC=2.3V to 5.5V - 5 500 uA 
input 

capacitance CI - - 4.0 - pF 

Note: All typical values are measured at Tamb=25℃. 
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AC Characteristics   
(Tamb=-40℃ to +85℃, voltages are referenced to GND (ground=0V), unless otherwise specified.) 

Parameter Symbol Conditions Min. Typ. Max. Unit 

propagation 
delay tpd 

CP to Q, Q
—

; 
see Figure 5 

VCC=1.65V to 1.95V 1.5 6.0 13.4 ns 
VCC=2.3V to 2.7V 1.0 3.5 7.1 ns 

VCC=2.7V 1.0 3.5 7.1 ns 
VCC=3.0V to 3.6V 1.0 3.5 5.9 ns 
VCC=4.5V to 5.5V 1.0 2.5 4.1 ns 

S
—

D to Q, Q
—

; 
see Figure 6 

VCC=1.65V to 1.95V 1.5 6.0 12.9 ns 
VCC=2.3V to 2.7V 1.0 3.5 7.0 ns 

VCC=2.7V 1.0 3.5 7.0 ns 
VCC=3.0V to 3.6V 1.0 3.0 5.9 ns 
VCC=4.5V to 5.5V 1.0 2.5 4.1 ns 

R
—

D to Q, Q
—

; 
see Figure 6 

VCC=1.65V to 1.95V 1.5 5.0 12.9 ns 
VCC=2.3V to 2.7V 1.0 3.5 7.0 ns 

VCC=2.7V 1.0 3.5 7.0 ns 
VCC=3.0V to 3.6V 1.0 3.0 5.9 ns 
VCC=4.5V to 5.5V 1.0 2.5 4.1 ns 

pulse width tW 

CP HIGH or 
LOW; 

see Figure 5 

VCC=1.65V to 1.95V 6.2 - - ns 
VCC=2.3V to 2.7V 2.7 - - ns 

VCC=2.7V 2.7 - - ns 
VCC=3.0V to 3.6V 2.7 1.3 - ns 
VCC=4.5V to 5.5V 2.0 - - ns 

S
—

D and R
—

D 
LOW; 

see Figure 6 

VCC=1.65V to 1.95V 6.2 - - ns 
VCC=2.3V to 2.7V 2.7 - - ns 

VCC=2.7V 2.7 - - ns 
VCC=3.0V to 3.6V 2.7 1.6 - ns 
VCC=4.5V to 5.5V 2.0 - - ns 

recovery time trec S
—

D or R
—

D; 
see Figure 6 

VCC=1.65V to 1.95V 1.9 - - ns 
VCC=2.3V to 2.7V 1.4 - - ns 

VCC=2.7V 1.3 - - ns 
VCC=3.0V to 3.6V +1.2 -3.0 - ns 
VCC=4.5V to 5.5V 1.0 - - ns 

set-up time tsu D to CP; 
see Figure 5 

VCC=1.65V to 1.95V 2.9 - - ns 
VCC=2.3V to 2.7V 1.7 - - ns 

VCC=2.7V 1.7 - - ns 
VCC=3.0V to 3.6V 1.3 0.5 - ns 
VCC=4.5V to 5.5V 1.1 - - ns 

hold time th D to CP; 
see Figure 5 

VCC=1.65V to 1.95V 1.5 - - ns 
VCC=2.3V to 2.7V 1.0 - - ns 

VCC=2.7V 1.0 - - ns 
VCC=3.0V to 3.6V 1.0 0.6 - ns 
VCC=4.5V to 5.5V 1.0 - - ns 

maximum 
frequency fmax CP; 

see Figure 5 
VCC=1.65V to 1.95V 80 - - MHz 
VCC=2.3V to 2.7V 175 - - MHz 
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VCC=2.7V 175 - - MHz 
VCC=3.0V to 3.6V 175 280 - MHz 
VCC=4.5V to 5.5V 200 - - MHz 

Power 
dissipation 
capacitance 

CPD VCC=3.3V; VI=GND to VCC - 15 - pF 

Note: 
[1] Typical values are measured at Tamb=25℃ and VCC=1.8V, 2.5V, 2.7V, 3.3V and 5.0V

respectively.
[2] tpd is the same as tPLH and tPHL.
[3] CPD is used to determine the dynamic power dissipation (PD in uW).

PD=(CPD×VCC2×fi×N)+∑(CL×VCC2×fo) where:
fi=input frequency in MHz;
fo=output frequency in MHz;
CL=output load capacitance in pF;
VCC=supply voltage in V;
N=number of inputs switching;
∑(CL×V CC2×f o)=sum of outputs.

Testing Circuit 
AC Testing Circuit 

Figure 4. Test circuit for measuring switching times 

Definitions for test circuit: 
RL=Load resistance. 
CL=Load capacitance including jig and probe capacitance. 
RT=Termination resistance; should be equal to the output impedance Zo of the pulse 
generator. VEXT=External voltage for measuring switching times. 
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AC Testing Waveforms 

Figure 5. The clock input (CP) to output (Q, Q
—

) propagation delays, the clock pulse width, the D to CP 

set-up, the CP to D hold times and the maximum frequency 

Figure 6. The set (S
—

D) and reset (R
—

D) input to output (Q, Q
—

) propagation delays, the set and reset pulse 

widths and the R
—

D to CP recovery time 
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Measurement Points 

Supply voltage Input Output 

VCC VM VM 

1.65V to 1.95V 0.5×VCC 0.5×VCC 

2.3V to 2.7V 0.5×VCC 0.5×VCC 

2.7V 1.5V 1.5V 

3.0V to 3.6V 1.5V 1.5V 

4.5V to 5.5V 0.5×VCC 0.5×VCC 

Test Data 

Supply voltage Input Load VEXT 

VCC VI tr = tf CL RL 
tPLH, 

tPHL 

tPZH, 

tPHZ 

tPZL, 

tPLZ 

1.65V to 1.95V VCC ≤ 2.0ns 30pF 1kΩ open GND 2×VCC 

2.3V to 2.7V VCC ≤ 2.0ns 30pF 500Ω open GND 2×VCC 

2.7V 2.7V ≤ 2.5ns 50pF 500Ω open GND 6V 

3.0V to 3.6V 2.7V ≤ 2.5ns 50pF 500Ω open GND 6V 

4.5V to 5.5V VCC ≤ 2.5ns 50pF 500Ω open GND 2×VCC 
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Outline Drawing TSSOP8

Rev.A

Symbol 
Dimensions In Millimeters Dimensions In Inches 

Min Max Min Max 

A 1.1 0.043

A1 0.000 0.150 0.000 0.006 

A2 0.75 0.95 0.03 0.037

A3 0.25 Typ. 0.01 Typ.

bp 0.22 0.38 0.009 0.015

c 0.08 0.18 0.003 0.007

E(1) 2.90 3.10 0.114 0.122 

e

3.90 4.10 0.154 0.161HE

0.650(BSC) 0.026(BSC) 

L 

Lp 0.33 0.47 0.013 0.019

θ 0° 8° 0° 8° 

v

w 0.13 0.005

y 

Z(1) 0.35 0.70 0.014 0.028

0.50 0.020

0.20 0.008

0.10 0.004
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Outline Drawing         VSSOP8

Rev.A
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Ordering Information: 
Device PN  Packing 

W74LVC2G74O(4)‐T(1)H(2)‐WS   Tape&Reel: 6 Kpcs/Reel 

Note: (1) Packing code, Tape & Reel Packing

***Disclaimer*** 
WILLAS reserves the right to make changes without notice to any product 

specification herein, to make corrections, modifications, enhancements or other 
changes. WILLAS or anyone on its behalf assumes no responsibility or liability 
for any errors or inaccuracies. Data sheet specifications and its information 
contained are intended to provide a product description only. "Typical" parameters 
which may be included on WILLAS data sheets and/ or specifications can 
and do vary in different applications and actual performance may vary over time. 
WILLAS does not assume any liability arising out of the application or 
use of any product or circuit. 

         This is the preliminary specification. WILLAS products are not designed, intended or 
authorized for use in medical, life-saving implant or other applications intended for 
life-sustaining or other related applications where a failure or malfunction of component 
or circuitry may directly or indirectly cause injury or threaten a life without expressed 
written approval of WILLAS. Customers using or selling WILLAS components for use in 
such applications do so at their own risk and shall agree to fully indemnify WILLAS Inc 
and its subsidiaries harmless against all claims, damages and expenditures. 

(3)

(2) Halogen free product for packing code suffix “H”

(3) WS : Willas brand abbreviation, Label Type does not display

(4) O : TSSOP8 , V  :  VSSOP8

W74LVC2G74V(4)‐T(1)H(2)‐WS(3) Tape&Reel: 3 Kpcs/Reel 

2021.11 www.willas.com.tw Rev.I110101H0
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