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Semiconductor

LvQ174

54LVQ/74LVQ174
Low Voltage Hex D Flip-Flop with Master Reset

General Description Features

The 'LVQ174 is a high-speed hex D flip-flop. The device is = M Ideal for low power/low noise 3.3V applications
used primarily as a 6-bit edge-triggered storage register. ® Guaranteed simultaneous switching noise level and

The information on the D inputs is transferred to storage dynamic threshold performance
during the LOW-to-HIGH clock transition. The device hasa  m Guaranteed pin-to-pin skew AC performance
Master Reset to simultaneously clear all flip-flops. m Guaranteed incident wave switching into 759

Ordering Code: see section8
Logic Symbols ' Connection Diagrams

Pin Assignment for DIP,

IEEE/IEC Flatpak and SOIC
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Pin Names Description ng °5°°
Do-Ds Data Inputs C 7
CP Glock Pulse Input [ [ @ @
MR- Master Reset Input O3 @ NC D b
Qo-Qs Outputs TL/F/11353-4
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Functional Description Truth Table Q
The 'LVQ174 consists of six edge-triggered D flip-flops with Inputs Output a
individual D inputs and Q outputs. The Clock (CP) and Mas- —
ter Reset (MR) are common to all flip-flops. Each D input's MR cp D Q
state is transferred to the corresponding flip-flop’s output L X X L
following the LOW-to-HIGH Clock (CP) transition. A LOW H Ve H H
input to the Master Reset (MR) will force all outputs LOW H s L L
independent of Clock or Data inputs. The 'LVQ174 is useful
for applications where the true output only is required and H L X Q
the Clock and Master Reset are common to all storage ele- H = HIGH Voltage Level
ments. L = LOW Voltage Level

X = Immaterial
—/~ = LOW-to-HIGH Transition
Logic Diagram
w e O Dy Dy Dy o Do
o Q D Q 0 Q D Q 0 Q D Q
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e 1 e | - | - 1 e 1
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TL/F/11353-5

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 (vote 1)
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Recommended Operating

it Military/Aerospace specified devices are required, ‘Conditions
please contact the National Semiconductor Sales :
Office/Distributors for availabllity and specitications. S”,E%V°"a99 Veo)
Supply Voltage (Vce) —0.6Vto +7.0V Input Voltage (V)
DC\:/ Ilrrut_ Iglgse Current (lx) oA Output Voltage .(Vo)

V| = Vcc + 0.5V +20 mA Operating Temperature (T4)

DC Input Voltage (V)
DC OQutput Diode Current (Iok)

—0.5V to Vg + 0.5V

74LVQ
54LVQ

Minimum Input Edge Rate (AV/At)

3.0Vto 3.6V
0VtoVgo
0V-to Voo

—40°Cto +85°C
—55°Cto +125°C

Vo = —0.5V —20mA
_ V|n from 0.8V to 2,0V
Vo = Vgg + 0.5V +20 mA Voo @ 3.0V 125 mV/ns
DG Output Voltage (Vo) —0.5VtoVgg + 0.5V
DC Output Source
or Sink Current (lo) +50 mA
DG Vg or Ground Current
per Output Pin (Icc or Ignp) +50 mA
Storage Temperature (Tstg) —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 clreuits outside databook specifications.
DC Characteristics _
74LVQ 54LVQ 74LVQ
Symbo! Parameter Vee Tp = +25°C Ta= Ta = Units Conditions
(\)] —55°Cto +125°C | —40°Cto +85°C
Typ Guaranteed Limits
ViH Minimum High Level Vour = 0.1V
Input Voltage 30 15 20 20 20 v orVeg — 0.1V
ViL Maximum Low Level Vout = 0.1V
Input Voltage 3.0 15 0.8 08 08 v orVgg — 0.1V
Vou Minimum High Level 30 | 299 20 29 29 Vv loutr = —50 pA
Output Voltage
*VIN = ViLor Viy
3.0 2.56 24 2,46 \ lon = —12mA
VoL Maximum Low Level a0 | 0002 | o1 0.1 04 v lout = 50 pA
Output Voitage ’ ’ : ' ’
*VIN = ViLor Vig
3.0 0.36 0.50 0.44 Vv oL = 12 mA
N Maximum Input 3.6 £0.4 £1.0 £1.0 pA Vi = Voo, GND
~Leakage Current

*Alf outputs loaded; thresholds on input associated with output under test.
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DC Characteristics (continued) o
N
74LVQ 54LVQ 74LVQ N
Vee - Ta = Ta= "
Symbol Parameter W Ta = +25°C _B5°C to +125°C | —40°C to +85°C Units Conditions
Typ Guaranteed Limits
loLp ‘tMinimum Dynamic VoLp = 0.8V Max
Output Current 36 36 mA (Note 1)
loHD _ Voup = 2.0V Min
3.6 25 mA (Note 1)
lcc Maximum Quiescent Vin = Voo
Supply Current 36 5.0 100 50 rA or GND
VoLp Quiet Output (Notes 2, 3)
Maximum Dynamic VoL 33 07 08 v
Vov Quist Output 23 —06 —08 v (Notes 2, 3)
Minimum Dynamic VoL ’ ' '
ViHD Maximum High Leve! 33 18 20 v (Notes 2, 4)
Dynamic Input Voltage ’ ' :
ViLb Maximum Low Level (Notes 2, 4)
Dynamic Input Voltage 33 16 08 v

‘tMaximum test duration 2,0 ms, one output loaded at a tims.

Note 1: Incident wave switching on transmission lnes with impedances as low as 75Q 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; ono 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 (Vy p), OV to threshold (Viyp),
= {1 MHz.

AC Electrical Characteristics: see section 1.2 for waveforms

74LVQ 54LVQ 74LvQ
Tp = —55°C T = —40°C
* =
Symbol Parameter V((";,(); 1;‘2‘ _ -;:s;c to +125°C to +85°C Units I;lg
L=30p CL = 50pF CL = 50 pF -
Min Typ Max Min Max Min Max
fmex | MaximumClock | 55 | 4 100 65 70 MHz
Frequency
teLH Propagation Delay | 4 4 20 9.0 115 1.0 14.0 1.5 125 | ns | 1.284
CPtoQ,
tPHL PropagationDelay | 55 | 54 85 110 | 10 180 | 15 120 | ns | 1.234
CPto Qn
HL | PropagationDelay | o4 | L5 90 115 | 10 135 | 20 125 | ns | 12384
MRtoQ,
tosHL: Output to
tosLH Output Skew** 3.3 1.0 1.5 1.5 ns 1.2-19
Data to Output

*Voltage Range is 3.3Y +0.3V

**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, sither HIGH to LOW (tosH1) or LOW to BIGH (tgsH). Parameter guarantesd by design.
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AC Operating Requirements: see section 1.2 for waveforms

74LVQ 54LVQ 74LVQ
Ta = —55°C Ta = —40°C
* = 0,
Symbol Parameter v&‘; Té‘ =:: 5|:: to +125°C to +85°C Units ':g
L=30p CL=50pF | C_=50pF -
Typ Guaranteed Minimum
ts Setup Time, HIGH or LOW 34 25 6.5 75 7.0 ns 1.2-7
Dy to CP k . . . f .
th Hold Time, HIGHor LOW | 44 1.0 3.0 3.0 3.0 ns 127
D, to CP
tw MR Pulse Width, LOW 3.3 1.0 55 7.0 7.0 ns 1.2-3
tw CP Pulse Width 3.3 1.0 5.5 7.0 7.0 ns 1.2-3
trec Recovery Time '
WH to CP 3.3 0 2.5 3.0 2.5 ns 1.2-3,7
*Yoltage Range is 3.3V +0.3V
Capacitance
Symbo! Parameter Typ Units Conditions
Cin Input Capacitance 4.5 pF Voo = 3.3V
Cprp Power Dissipation _ .
(Note 1) Capacitance 23 PF Voc = 3.3V

Note 1: Cpp is measured at 10 MHz.
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