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Low Voltage 8-Input Multiplexer

General Description

The 'LVQ151 is a high-speed 8-input digital multiplexer. It
provides, in one package, the ability to select one line of
data from up to eight sources. The 'LVQ151 can be used as
a universal function generator to generate any logic function
of four variables. Both true and complementary outputs are
provided.

Features
B |deal for low power/low noise 3.3V applications

® Guaranteed simultaneous switching noise level and
dynamic threshold performance

® Guaranteed pin-to-pin skew AC performance
® Guaranteed incident wave switching into 759

Ordering Code: see section s
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Functional Description

The 'LVQ151 is a logic implementation of a single poie, 8-
position switch with the switch position controlled by the
state of three Select inputs, Sg, S1, Sz. Both true and com-
plementary outputs are provided. The Enable input (E) is
active LOW. When it is not activated, the complementary
output is HIGH and the true output is LOW regardiess of all
other inputs. The logic function provided at the output is:
Z=Ee(lp*5;*51¢5, + |4 eSpe5 e85, +

1505505, e5; + 398503105, +

l4*SpeS1*Sp+ 15050055, +

lg*Sp®S10Sy + 1705925103y

Logic Diagram

The 'LVQ151 provides the ability, in one package to select
from eight sources of data or control information. By proper
manipulation of the inputs, the 'LVQ151 can provide any
logic function of four variables and its complement.
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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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LvVQ151

Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales
Office/Distributors for avaliability and specifications.

Supply Voltage (Vce)

DC input Diode Current (ljk)
Vi= —05V
Vi = Vge + 0.5V

DC Input Voltage (Vi)

DC Output Diode Current {Iok)

Recommended Operating

Conditions
Supply Voltage (Vco)
‘Lva
—0.5Vto +7.0V Input Voltage (V})
—20mA Output.VoItage (Vo)
+20mA Operating Temperature (Ta)
74LVQ
—0.5Vto Vg + 0.5V 54LVQ

Minimum Input Edge Rate (AV/At)

3.0Vto 3.6V
0V toVce
OVto Voo

—40°Cto +85°C
—-55°Cto +125°C

Vo = —0.5V —20 mA
_ V|n from 0.8V to 2.0V
Vo = Voo + 05V +20mA Ve @ 3.0V 125 mV/ns
DC Output Voltage (Vo) —0.5VtoVgg + 0.5V
DC Output Source
or Sink Current (lp) +50 mA
DC V¢ or Ground Current
per Output Pin (Icc or IgND) 150 mA
Storage Temperature (TsTg) —65°Cto +150°C
DC Latch-Up Source or
Sink Current + 100 mA
Junction Temperature (Ty)
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 = +25C Ta= Ta = Units Conditions
V) —55°Cto +125°C | —40°C to +85°C
Typ Guaranteed Limits
ViH Minimum High Level Vout = 0.1V
i . 8 i 2.0 \"
Input Voltage 3.0 18 20 20 orVgec — 0.1V
ViL Maximum Low Level Vourt = 0.1V
X . . k 0.8 \
Input Voltage 3.0 15 08 08 orVec — 0.1V
VoH Minimum High Level 3.0 2.99 2.9 2.9 2.9 v lour = —50 pA
Output Voltage *ViN = ViLOr Vi
3.0 2.56 24 2.46 \" lon = —12 mA
VoL Maximum Low Level | 3.0 [ 0.002 0.1 0.1 0.1 \ lout = 50 pA
Output Voltage *ViN = ViLorVin
3.0 0.36 0.50 0.44 Vv oL = 12 mA
i V| = Voo, GND
N Maximum Input 3.6 £0.1 £1.0 +1.0 pa | V1= Veo @
Leakage Current

*Ali outputs loaded; threshoids on input associated with output under test.
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DC Characteristics continued)

LSLOAT

74LVQ 54LVQ 74LVQ
Symbol Parameter Vee Ta = +25°C Ta= Ta= Units Conditions
V) A —55°Cto +125°C | —-40°Cto +85°C
Typ Guaranteed Limits

loLo ‘tMinimum Dynamic 3.6 36 mA | VoLp = 0.8V Max
Qutput Current (Note 1)

loHD 3.6 -25 mA | Vonup = 2.0V (Note 1)

Icc Maximum Quiescent ViN = Ve
Supply Current 3.6 5.0 100 50 KA or GND

VoLp Ou@t Output . 33 08 v (Notes 2 & 3)
Maximum Dynamic Vo

Vorv Oﬂet Output ‘ 33 —o08 v (Notes 2 & 3)
Minimum Dynamic VoL

ViHD Maxnmgm High Level 13 17 20 v (Notes 2 & 4)
Dynamic Input Voltage

ViLp Maximum Low Level (Notes 2 & 4)
Dynamic Input Voltage 33 17 08 v

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

Note 1: Incident wave switching on transmission lines with impedances 8s low as 7511 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 (V) p), OV to threshold
(VD). £ = 1 MHz.

AC Electrical Characteristics: see section 1.2 for Waveforms

74LvQ 54LvQ 74LvQ
. _ Ta= —55C | Ta= —40°C .
Symbol Parameter V&‘; 1;; - ;:5‘:: to +125°C to +85°C | Units :'ﬁ'
L p €L = 50 pF CL = 50pF -
Min Typ Max Min Max Min Max
teLH gmgagztg Delay 33 | 30 115 180 | 10 220 | 30 200 | ns | 1234
n
teHL gmt‘;agf;? Delay 33 | 25 120 180 | 10 220 | 25 200 | ns | 1234
n
- ,
toLH E’;P;Q(:‘;’” Delay a3 | 25 80 130 | 10 155 | 20 140 | ns | 1.2:34
- 4
tPHL Eg’;%i’;’” Delay 33 | 15 85 130 | O 155 | 15 140 | ns | 1234
teLH r’t’:;gﬁf:';” Delay 33 | 25 95 140 | 10 160 | 20 155 | ns | 1.2-34
n
torL IF"?OPZQ;“‘Z’" Delay 33 | 25 95 150 | 10 180 | 20 160 | ns | 1.234
n
togHL, | Output to Output Skew**
oot | Datato Output 3.3 1.0 15 15 | ns | 1.2-19

*Voitage range is 3.3V +0.3v

**Skew is defined as the absolute value of the difference b the actual propagation delay for any two separate outputs of the same device. The specification
applies 1o any outputs switching in the same direction, sither HIGH to LOW (togn) or LOW to HIGH (tos 1). Parameter guaranteed by design.
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LVQ151

Capacitance
Symbol Parameter Typ Units Conditions
CiN Input Capacitance 4.5 pF Ve = 3.3V
Cprp Power Dissipation 45 pF Voo = 3.3V
(Note 1) Capacitance

Note 1: Cpp is measured at 10 MHz,




