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> ﬂNational Semiconductor
Low Voltage Octal D Flip-Flop with TRI-STATE® Outputs
General Description Features
The LVQ374 is a high-speed, low-power octal D-type flip- B Ideal for low power/low noise 3.3V applications
flop featuring separate D-type inputs for each flip-flop and  ® Implements patented Quiet Series EMI reduction
TRI-STATE outputs for bus-oriented applications. A buff- circuitry
ered Clock (CP) and Output Enable (OE) are common to all  m Available in SOIC JEDEC, SOIC EIAJ and QSOP
fiip-flops. packages
m Guaranteed simuitaneous switching noise level and dy-
namic threshold performance
& Improved latch-up immunity
® Guaranteed incident wave switching into 750
| 4 kV minimum ESD immunity
m Buffered positive edge-triggered clock
m TRI-STATE outputs drive bus lines or buffer memory
address registers
H MIL-STD-883 54ACQ Products are available for Mili-
tary/Aerospace Applications
Logic Symbols Connection Diagram
Pin Assignment for
IEEE/IEC SOIC and QSOP
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Pin Names Description
Do-D7 Data Inputs
cP Clock Pulse Input
OE TRI-STATE Output Enable Input
Op-07 TRI-STATE Outputs
SOIC JEDEC SOIC EIAJ SOIC JEDEC
Order Number 74LVQ374SC | 74LVQ374SJ | 74LVQ374QSC
74LVQ374SCX | 74LVQ374SJX | 74LVQI74QSCX
See NS Package Number M20B M20D MQA20
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Functional Description Truth Table 9
The LVQ374 consists of eight edge-triggered flip-flops with Input Outout ~
individual D-type inputs and TRI-STATE true outputs. The nputs utputs -
buffered clock and buffered Output Enable are common to Dn CP OE On
all flip-flops. The eight flip-flops will store the state of their H s H
individual D inputs that meet the setup and hold time re- L
quirements on the LQN-!O-HIGH Clock (CP) transition. With L e L L
the Output Enable (OE) LOW, the contents of the eight flip- X X H 4
flops are available at the outputs. When the OE is HIGH, the H = HIGH Vohage Level
outputs go to the high impedance state. Operation of the L = LOW Voltage Level
OE input does not affect the state of the flip-flops. X = Immaterial
Z = High Impedance
-~ = LOW-to-HIGH Transition
Logic Diagram
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Please note that this diagram is provided only for the understanding of logic opsrations and should not be used to estimate propagation delays.
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S| Absolute Maximum Ratings (ote) Recommended Operating
3 IfI Mllltary/A'm;sﬁahce ;pflclﬂeltl gevl::es :ret reqt;i:led, Conditions
please conta e National Semiconductor es
Office/Distributors for availability and specifications. Suf\?g Voltage (Vcc) 2.0V 0 3.6V
Supply Voltfage (Vco) —-0.5Vto +7.0vV Input Voltage (V)) OVito Voo
D‘i/l'"j”‘_g'gse Current (i) o0mA Output Voltage (Vo) 0Vto Voo
V| = Vgg + 0.5V +20 mA Operating Temperature (Ta)
DC Input Voltage (V)) —0.5V 10 Vg + 0.5V M_7f‘LV°| ¢ Edas Rate (AV/aD —40°Cto +85°C
) inimum Input Edge Rate
I:)C\/Ol‘i—tmit(;j 150\;19 Current (lo) —20mA V|n from 0.8V to 2.0V
Vo = Voo + 0.5V +20 mA Ve @ 3.0V 125 mV/ns
DC Output Voltage (Vp) —0.5VtoVge + 0.5V
DC Output Source
or Sink Current (o) +50 mA
DC Ve or Ground Current
(Icc or lanD) +400 mA
Storage Temperature (TsTg) —65°Cto +150°C
DC Latch-Up Source or
Sink Current +300 mA

Note: The “Absolute Maximum Ratings” are those values
beyond which the safety of the device cannot be guaran-
teed. The device should not be operated at these limits. The
parametric values defined in the “Electrical Characteristics”
table are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define
the conditions for actual device operation.

DC Electrical Characteristics

74LVQ374 74LVQ374
Vee Ta=
= 4 2§°
Symbol Parameter ) Ta 25°C _40°C 1o +85°C Units Conditions
Typ Guaranteed Limits
ViH Minimum High Level Vour = 0.1V
Input Voltage 3.0 15 20 20 v orVge — 0.1V
Vi Maximum Low Level Vour = 0.1V
Input Voltage 3.0 5 0.8 0.8 v orVgg — 0.1V
VoH Minimum High Level 3.0 2.99 29 29 \" louT = —50 pA
Qutput Voltage . -
3.0 258 2.48 v ViN = Vi, o Vi
IoH = —12mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 v louT = 50 pA
Qutput Voltage . —
3.0 0.36 0.44 v Vin = Vi or Vig
loL = 12 mA
N Maximum Input . V| = Ve, GND
. £0. *1.
Leakage Current 3.6 0.1 1.0 KA

*All outputs loaded; thresholds on input associated with output under test.
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DC Electrical Characteristics (continusq)

v.E0A1

74LVQ374 74LVQ374
Symbol Parameter \('3;: Ta = +25°C _a0° g ?°=+ 85°C Units Conditions
Typ Guaranteed Limits
loLp TMinimum Dynamic VorLp = 0.8V Max
. 36

Qutput Current 3.8 mA (Note 1)

loHD _ VoHp = 2.0V Min

3.6 25 mA (Note 1)

lcc Maximum Quiescent ag 40 40.0 A VIN = Voo or GND
Supply Current ' ) . i

loz Maximum TRI-STATE VI(OE) = Vy, ViH
Leakage Current 3.6 +0.25 +2.5 pA Vi = Vg, GND

Vo = Voo, GND

VoLe Quiet Output 33 05 08 v {Notes 2, 3)
Maximum Dynamic Vo ’ ’ ’

VoLv Quiet Output a3 —03 _o8 v (Notes 2, 3)
Minimum Dynamic Vo : . .

ViHD Maximum High Level 33 1.7 20 v (Notes 2, 4)
Dynamic Input Voltage ) ' :

ViLp Maximum Low Level (Notes 2, 4)
Dynamic Input Voltage 3.3 18 0.8 v

‘TMaximum test duration 2.0 ms, one output loaded at a time.

Note 1: Incident wave switching on transmission lines with imp as low as 750 for cial range is g d 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 ViLp). OV to threshold
(Vibp), f = 1 MHz.

AC Electrical Characteristics: see Section 2 for Test Methodology

74LVQ374 74LVQ374
Ta = —40°C
= +
Symbol Parameter ‘(’3;: Té‘ s : f'? to +85°C Units
L CL = 50 pF
Min Typ Max Min Max
fmax Maximum Clock Frequency 27 55 50 MHz
3.3 £0.3 75 70

tPLH, Propagation Delay 27 3.0 11.4 18.3 3.0 19.0 ns
tpHL CP 10 Op 33 103 3.0 8.5 13.0 3.0 13.5
tpzL, Qutput Enable Time 2.7 3.0 11.4 18.3 3.0 19.0 ns
tpzH 3.3 0.3 3.0 9.5 13.0 3.0 13.5
tpHz, Output Disable Time 2.7 1.0 11.4 20.4 1.0 21.0 ns
tpLz 3.3 £0.3 1.0 9.5 14.5 1.0 15.0
tosHL. Output to Output Skew* 2.7 1.0 1.5 1.6 ns
tosLH CPto O 3.3 £0.3 1.0 1.5 1.5
*Skew is defined as the absolute value of the difference b 1 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 (iogH) or LOW to HIGH (tgg) 1). Parameter guaranteed by design.
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AC Operating Requirements: see Section 2 for Test Methodology

LVQ374

74LVQ374 74LVQ374
Ta = —40°C
=+
Symbol Parameter \(,3;: Té‘ _ 5: 59: to +85°C Units
L P CL = 50 pF
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 27 0 4.0 45 ns
Dp to CP 3.3 +0.3 (] 3.0 3.0
tH Hold Time, HIGH or LOW 2.7 0o 1.5 15 ns
Dnto CP 3.3 03 0 1.5 1.5
tw CP Pulse Width, 2.7 2.4 5.0 6.0 ns
HIGH or LOW 3.3 103 20 4.0 4.0
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Vo = Open
Cpp Power Dissipation a9 F Ve = 3.3V
(Note 1) Capacitance P

Note 1: Cpp is measured at 10 MHz.
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