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74LVQ74
Low Voltage Dual D-Type Positive 
Edge-Triggered Flip-Flop
General Description
The LVQ 74 is a dual D -type flip -flo p  w ith  A synchronous 
C lear and S et inputs and com plem entary (Q, 0 )  outputs. 
In form ation a t th e  input is transfe rred  to  the  ou tpu ts  on the  
positive  edge o f the  c lo ck  pulse. C lock triggering occurs a t a 
vo ltage  level o f th e  c lock  pulse and is no t d irec tly  re lated to  
the transition  tim e o f the  positive-go ing pulse. A fte r the  
C lock Pulse input th resho ld  vo ltage  has been passed, the  
Data input is locked ou t and in fo rm ation  p resen t w ill no t be 
transfe rred  to  th e  ou tpu ts  until th e  next rising edge o f the  
C lock Pulse input.

A synchronous Inputs:
LOW  input to  (Set) se ts  Q  to  HIGH level 
LOW  input to  U p  (C lear) se ts  Q  to  LOW  level 
C lear and S et are independen t o f c lock  
S im ultaneous LOW  on S q  and S q m akes both  Q and Q 
HIGH

Features
■ Ideal fo r low  p o w e r/lo w  no ise 3 .3V  app lica tions
■ G uaranteed sim ultaneous sw itch ing noise level and dy­

nam ic th resho ld  perfo rm ance
■ G uaranteed p in-to-p in  skew  AC  perform ance
■ G uaranteed inc iden t w ave  sw itch ing in to  75(1
■ M IL-STD -883 54AC  products  are  ava ilab le  fo r M ilita ry / 

A erospace  app lica tions

Ordering Code: see section n

Logic Symbols Connection Diagram
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Pin N am es D escription

D i , d 2 
C P i,C P 2  
C d 1 .C d 2 
S d 1«J*D2 _  
Q-|, Q-|, Q 2, Q 2

Data Inputs 
C lock Pulse Inputs 
D irect C lear Inputs 
D irect S e t Inputs 
O utputs

S O IC  JEDEC S O IC  E IAJ

O rder N um ber 74LVQ 74SC
74LVQ 74SC X

74LVQ 74S J
74LVQ 74S JX

See NS Package N um ber M 14A M 14D
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Truth Table (Each Half)
Inputs Outputs

S D C D CP D Q Q

L H X X H L
H L X X L H
L L X X H H
H H _ y~ H H L
H H _y~ L L H
H H L X Qo Qo

H =  HIGH Voltage Level 
L =  LOW Voltage Level 
X =  Immaterial
S~ = LOW-to-HIGH Clock Transition
Qo((5o) =  Previous Q(Q) before LOW-to-HIGH Transition of Clock

Logic Diagram
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Absolute Maximum Ratings (Note)
If M ilitary /A e ro s p a c e  specified  devices are  required, 
please c on tac t the  N ational S em iconductor Sales  
O ffic e /D is trib u to rs  fo r  availability  and specifications.
Supply V oltage  (Vc c ) -  0.5V to  +  7.0V
DC Input D iode C urrent (Iik )

V| =  - 0 . 5  V  - 2 0 m A
V| =  VCc  +  0 .5V  + 2 0  m A

DC Input Vo ltage  (Vj) - 0 .5 V  to  V Cc  +  0.5V
DC O utput D iode C urrent (Iq k )

V0  =  —0.5V - 2 0 m A
Vo  =  VCc  +  0.5V  + 2 0  m A

DC O utpu t V o ltage  (VQ) - 0.5V to  to  VCc  +  0.5V
DC O utpu t Source

or S ink C urrent ( lo ) ± 50 m A
DC V c c  o r G round Current

O cco rlQ N D ) ± 2 0 0  m A
Storage T  em pera tu re  (T s t g ) -  65°C to  + 1 50°C
DC Latch-U p S ource or
S ink C urrent ± 100 m A
Note: The “Absolute Maximum Ratings”  are those values 
beyond which the safety o f the device cannot be guaran­
teed. The device should not be operated a t these limits. The 
parametric values defined in the “Electrical Characteritics”  
table are not guaranteed at the absolute maximum ratings. 
The “Recommended Operating Conditions”  table w ill define 
the conditions for actual device operation.

DC Characteristics

Sym bol P aram eter Vcc
(V )

74LVQ 74 74LVQ 74

Units C onditionsT a  =  + 2 5 °C T a  =
— 40°C to  + 8 5 °C

Typ G uaranteed  Lim its

V|H M inim um  High Level 3.0 1.5 2.0 2.0 V VoUT — 0.1V 
o r VCc  “  0.1V

V|L M axim um  Low  Level 
Input V oltage 3.0 1.5 0.8 0.8 V VoUT =  0.1V 

o r VCc  ~  0.1V

VOH M inim um  High Level 
O utpu t Voltage

3.0 2.99 2.9 2.9 V •o u t  =  - 5 0  jaA

3.0 2.58 2.48 V *V |N =  V IL o rV |H 
Io h  =  — 12 m A

VOL M axim um  Low  Level 
O utpu t V oltage

3.0 0.002 0.1 0.1 V •o u t  =  50 jxA

3.0 0.36 0.44 V *V,N =  V |L o rV ,H
•OL =  12 mA

*IN M axim um  Input 
Leakage C urrent 3.6 +  0.1 ± 1 .0 juA V| =  V cc , g n d

*AII outputs loaded; thresholds on input associated with output under test.

Recommended Operating 
Conditions
Supply Voltage (VCc)

LVQ 2.0V to  3.6V
Input V oltage  (V|) 0V  to  V c c
O utpu t Voltage (V©) 0V to  V c c
O perating Tem perature  (Ta )

74 LVQ — 40 °C to  + 8 5 °C
M inim um  Input Edge Rate (A V /A t)

V |n  from  0.8V to  2.0V
V Cc @ 3.0V 125 m V /n s
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DC Characteristics (Continued)

Sym bol P aram eter Vcc
(V)

74LVQ 74 74LVQ 74

Units C onditionsTa =  + 2 5 °C t a =
—40°C to  +  85°C

Typ G uaranteed  Lim its

•o l d tM in im u m  D ynam ic 
O utput C urrent

3.6 36 mA V0 LD =  0 .8V  M ax (N ote  1)

lOHD 3.6 - 2 5 mA VoHD =  2 .0V  M in (N o te l)

lee M axim um  Q u iescen t 
Supply Current 3.6 2.0 20.0 /jlA

V in =  VCC 
or GND

VoLP Quiet O utpu t 
M axim um  D ynam ic V q l

3.3 0.2 0.8 V (N otes 2 and 3)

VOLV Q uiet O utpu t 
M inim um  D ynam ic V q l

3.3 - 0 . 2 - 0 . 8 V (N otes 2 and 3)

V|HD M axim um  High Level 
D ynam ic Input V oltage 3.3 1.7 2.0 V (N otes 2 and 4)

V|LD M axim um  Low  Level 
Dynam ic Input V oltage 3.3 1.6 0.8 V (N otes 2 and 4)

tMaximum test duration 2.0 ms, one output loaded at a time.
Note 1: Incident wave switching on transmission lines with impedances as low as 75H for commercial temperature range is guaranteed for 74LVQ.
Note 2: Worst case package.
Note 3: Max number of outputs defined as (n). Data inputs are driven 0V to 3.3V; one output at GND.
Note 4: Max number of Data Inputs (n) switching, (n -  1) inputs switching 0V to 3.3V. Input-under-test switching: 3.3V to threshold (Vild . 0V to threshold 
(V,HD> f =  1 MHz.

AC Electrical Characteristics: See Section 2 fo r Tes t M ethodo logy

Sym bol P aram eter Vcc
(V)

74LVQ 74 74LVQ 74

UnitsT a  =  + 2 5 °C  
C L =  50 pF

T A =  -4 0 ° C  
to  +85°C  

C L =  50 pF

Min Typ M ax Min M ax

fmax M axim um  C lock 2.7 50 100 40 M U ?
Frequency 3.3 ± 0 .3 100 125 95 i v i n z

tpLH Propagation Delay 2.7 3.5 9.6 16.9 3.5 19.0 ns
Con or Spn to  Q n 3.3 ± 0.3 3.5 8.0 12.0 2.5 13.0

tpHL Propagation Delay 2.7 4.0 12.6 16.9 3.5 19.0
n c

Cpn or Spn to  Q n 3.3 ± 0 .3 4.0 10.5 12.0 3.5 13.5 1 ID

tpLH Propagation Delay 2.7 4.5 9.6 19.0 4.0 23.0 ns
CPn to Q n o rQ n 3.3 ± 0 .3 4.5 8.0 13.5 4.0 16.0

tpHL Propagation D elay 2.7 3.5 9.6 19.7 3.5 21.0 ns
CP pi to  Q n o r Q n 3.3 ± 0 .3 3.5 8.0 14.0 3.5 14.5

tOSHL, O utput to  O utpu t S kew * 2.7 1.0 1.5 1.5 ns
tQSLH Data to  O utpu t 3.3 ± 0 .3 1.0 1.5 1.5

"Skew is defined as the absolute value of the difference between the actual propagation delay for any two separate outputs of the same device. The specification 
applies to any outputs switching in the same direction, either HIGH to LOW (tosmJ or LOW to HIGH (tosm)- Parameter guaranteed by design.
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AC Operating Requirements: See S ection 2 fo r Tes t M ethodo logy

74LVQ 74 74LVQ 74

Sym bol P aram eter Vcc
(V) p

?
H 

" +  25°C 
50 pF

T a  =  — 40°C 
to  + 8 5 °C  

C L =  50 pF
Units

Typ G uaranteed  M inim um

ts S et-up T im e, HIGH or LOW 2.7 1.8 5.0 6.5 ns3.3 ± 0 .3 1.5 4.0 4.5

tH H old T im e, HIGH o r LOW  
Dn to C P n

2.7
3.3 ± 0 .3

o
C\j 04
I 

I

0.5
0.5

0.5
0.5 ns

tW Pulse W idth 2.7 3.6 7.0 10.0 ns3.3 ± 0 .3 3.0 5.5 7.0

tree R ecovery T im e 2.7 3.0 0 0 ns3.3 ± 0 .3 - 2 . 5 0 0

Capacitance
Sym bol P aram eter Typ Units C onditions

C|N Input C apacitance 4.5 PF V c c  =  O pen

CpD 
(N ote 1)

P ow er D issipation 
C apacitance 25 PF VCC =  3.3V

Note 1: Cpo is measured at 10 MHz.
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