%National

Semiconductor
54LVQ/74LVQ74

Low Voltage Dual D-Type Positive

Edge-Triggered Flip-Flop

General Description

The 'LVQ74 is a dual D-type flip-flop with Asynchronous
Clear and Set inputs and complementary (Q, Q) outputs.
Information at the input is transferred to the outputs on the
positive edge of the clock pulse. Ciock triggering occurs at a
voltage level of the clock pulse and is not directly related to
the transition time of the positive-going pulse. After the
Clock Pulse input threshold voltage has been passed, the
Data input is locked out and information present will not be
transferred to the outputs until the next rising edge of the
Clock Pulse input.

Asynchronous {nputs:
LOW input to Sp (Set) sets Q to HIGH tevel
LOW input to Tp (Clear) sets Q to LOW leval
Clear and Set are independent of clock
Simultaneous LOW on Tp and Sp makes both Q and Q@
HIGH

Features

& Ideal for low power/low noise 3.3V applications

® Guaranteed simultaneous switching noise level and dy-
namic threshold performance

8 Guaranteed pin-to-pin skew AC performance

® Guaranteed incident wave switching into 750

Ordering Code: see Section s
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Pin Names Description
Dy, Dy Data Inputs
CPy, CPy Clock Pulse Inputs
Cp1., Cpz Direct Clear Inputs
Sp1, Sp2 Direct Set Inputs
Q4,1 Q2. Q2 Outputs

Connection Diagrams

Pin Assignment
for DIP, Flatpak and SOIC
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LvVQ74

Truth Table Each Half

Inputs Outputs
Sp Cp CcP 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 e L L H
H H X Qo Qo

= HIGH Voltage Level

= LOW Voltage Level

X = Immaterial

-/~ = LOW-t0-HIGH Clock Transition

Qo(Tg) = Previous Q(Q) before LOW-to-HIGH Transition ot Clock

I

Logic Diagram
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Please note that this diagram is provided only for the understanding of logic operations and should not be used to estimate propagation delays.
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Absolute Maximum Ratings (ote 1) Recommended Operating Q2
If Military/Aerospace specified devices are required, Conditions >
please contact the National Semiconductor Sales Supply Voltage (V.
Office/Distributors for availability and specifications. uﬁ/é ge (Veo) 3.0V 10 3.6V
Supply Volt?ge (Veo) —0.5Vio +7.0V Input Voltage (V) 0V to Voo
D(\I/In_put lglgiﬂ/e Current {1 )x) 20 mA Output Voltage (Vo) OV to Vo
1= =0 - )
Vi = Ve + 0.5V +20mA Operating Temperature (Ta)
| rec 74LvVQ —40°C 1o +85°C
DC Input Volt'age (D] —0.5VtoVge + 0.5V 54LVQ _55°Cto +125°C
DG Output Diode Current (lok) Minimum Input Edge Rate (AV/At)
Vo = —0.5V —20mA
Ve = Ve + 0.5V L o0mA VN from 0.8V to 2.0V
o=Vec+ 0. m Vee @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5Vtoto Ve + 0.5V
DC Qutput Source
or Sink Current (o) +50 mA
DC Vg or Ground Current
per Output Pin (Icc or Ignp) +50 mA
Storage Temperature (TgTg) —65°Cto +150°C
DC Latch-Up Source or
Sink Current +100 mA
Junction Temperature (T )
CDIP 175°C
PDIP 140°C
Note 1: Absolute maximum ratings are those values beyond which damage
to the device may occur. The databook specifications should be met, without
exception, to ensure that the system design is reliable over its power supply,
temperature, and output/input loading variables. National does not recom-
mend operation of 'LVQ circuits outside databook specifications.
DC Characteristics
74LVQ 54LVQ 74LVQ
Symbol Parameter Vee Ta = +25°C Ta= Ta = Units Conditions
V) —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
L N = 0.1V
VIH Minimum High Level 9.0 15 20 20 20 v Vout = 0.1
orVog — 0.1V
ViL Maximum Low Level Vourt = 0.1V
. . . . . \
Input Voltage 30 15 08 08 08 orVgg — 0.1V
VOH Minimum High Level 3.0 2.99 2.9 29 2.9 \ loyr = —50 ].LA
Output Voltage Wy = V
3.0 2.56 24 2.46 v | YINZViLorViy
loy = —12mA
VoL Maximum Low Level | 3.0 | 0.002 0.1 0.1 0.1 \ lout = 50 uA
Output Voltage * = vV,
3.0 0.36 05 0.44 Vin = Vi orVig
loL = 12mA
N Maximum Input V| = V¢c, GND
+ + +
Leakage Current 36 =01 =10 £10 pA
*All outputs loaded; thresholds on input associated with output under test.
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DC Characteristics continued)

74LVQ 54LVQ 74LvVQ
Vee Ta= Ta=
b P = o
Symbol arameter W Ta = +25°C _55°C to +125°C | —40°C 10 +85°C Units Conditions
Typ Guaranteed Limits

loLp FMinimum Dynamic 3.6 36 mA [ Vorp = 0.8V Max (Note 1)
lowp | CUtPut Current 3.6 —25 mA | Vomp = 2.0V Min (Note 1)
lce Maximum Quiescent ViN = Vce

Supply Current 36 25 50 25 pA or GND
VoLp Quiet Output 23| o2 08 v (Notes 2 and 3)

Maximum Dynamic Vo | ' ’
VoLv Quiet Output 33| 02| —os v (Notes 2 and 3)

Minimum Dynamic Vo | ’ ’
ViHD Maxlml.Jm High Level asl| 17 20 v (Notes 2 and 4)

Dynamic Input Voltage
Vo |Maximumlowlevel |44 4g | 44 V | (Notes 2 and 4)

Dynamic Input Voltage

‘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 75 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 OV to 3.3V; one output at GND.

Note 4: Max number of Data Inputs (n) switching. (n — 1) inputs switching OV to 3.3V. Input-under-test switching: 3.3V to threshold (Vi p, OV to threshold
(Vinp, f = 1 MHz,

AC Electrical Characteristics: see Section 1.2 for Waveforms

74LVQ 54LVQ 74LVQ
Ta= —55C | Ta= —40°C
* = 0,
Symbol Parameter v(“:;; TCA _ J;: 5: to +125°C to +85°C Units ':g
L P CL = 50 pF CL = 50 pF :
Min Typ Max Min Max Min Max
frnax ﬁiﬁ'ﬂlﬁflmk 33 | 100 125 70 95 MHz
tPLH ;’°p::-’gt'°"tfga‘gr§ 33 | 35 80 120 | 10 130 | 25 130 | ns | 1234
Dn Dn n n
teHL gmp:fgtw"tfga‘gra 33 | 40 105 120 | 10 140 | 35 135 | ns | 1234
Dn Dn n n
tPLH g;’p:)g?;w:r%e'ay 33 | 45 80 135 | 10 175 | 40 160 | ns |123.4
n n n
teHL Z’;’F’f(a;w:r%e'ay 33 | 35 80 140 | 10 135 | 35 145 | ns |1234
n n n
tosHL, [ Output to Output Skew** 33 10 15 1.5 ns 1.2-19
tosth | Datato Output ) ) ) ) ’

*Voltage range is 3.3V 0.3V

**Skew is defined as the absolute value of the ditference between the actual propagation delay for any two separate outputs of the same device. The specification
applies 1o any outputs switching in the same direction, either HIGH to LOW (togh|) or LOW to HIGH (log| ). Parameter guaranteed by design.
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AC Operating Requirements: see Section 1.2 for Waveforms

¥Z0A1

74LvVQ 54LVQ 74LVQ
Ta=—55C | Ta= —40°C .
* = 0 Fig.
Symbol Parameter Vg;; Té\ _ J;: 5: to +125°C to +85°C Units N'g
L= 0P CL=50pF | CL=S50pF -
Typ Guaranteed Minimum
ts Set-up Time, HIGH or LOW
. . . . . 1.2-7
Dy to CP, 3.3 1.5 4.0 5.0 4.5 ns
ty Hold Time, HIGH or LOW a3 _20 05 05 05 ns 127
Dp to GPp, ’ ’ ’ ) ' ’
tw CP,, or Cpp or Sppy
Pulse Width 3.3 3.0 5.5 8.0 7.0 ns 1.2-3
trec Recovery Time
X —2. K 1.2-3,
ﬁpnor§ontoCP 3.3 25 0 0.5 0 ns 23,7
*Voltage Range is 3.3V £0.3V
Capacitance
Symbol Parameter Typ Units Conditions
CiNn Input Capacitance 4.5 pF Vog = 3.3V
Cpp Power Dissipation 25 F Voo = 3.3V
(Note 1) Capacitance P

Note 1: Cpp is measured at 10 MHz.




