LVvX373

National

Semiconductor

74LVX373

Low Voltage Octal Transparent Latch
with TRI-STATE® Outputs

General Description

The LVX373 consists of eight latches with TRI-STATE out-
puts for bus organized system applications. The latches ap-

Features
Input voltage translation from 5V to 3V
Ideal for low power/low noise 3.3V applications

pear transparent to the data when Latch Enable (LE) is m Available in SOIC JEDEC, SOIC EIAJ and SSOP

HIGH. When LE is low, the data satisfying the input timing

packages

requirements is latched. Data appears on the bus when the  w Guaranteed simultaneous switching noise level and

Output Enable (OE) is LOW. When OE is HIGH, the bus

dynamic threshold performance

output is in the high impedance state. The inputs tolerate up
to 7V allowing interface of 5V systems to 3V systems.

Ordering Code: see Section 11

Logic Symbols
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Connection Diagram

Pin Assignment for

IEEE/IEC SOIC and SSOP

TL/F/11613-4
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Functional Description

The LVX373 contains eight D-type latches with TRI-STATE
standard outputs. When the Latch Enable (LE) input is
HIGH, data on the Dn inputs enters the latches. In this con-
dition the latches are transparent, i.e., a latch output will
change state each time its D input changes. When LE is
LOW, the latches store the information that was present on
the D inputs a setup time preceding the HIGH-to-LOW tran-
sition of LE. The TRI-STATE standard outputs are con-
trolled by the Output Enable (OE) input. When OE is LOW,
the standard outputs are in the 2-state mode. When OE is
HIGH, the standard outputs are in the high impedance mode
but this does not interfere with entering new data into the
latches.

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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LvX373

Absolute Maximum Ratings (\18

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

Supply Voltage (Vcc) - 0.5Vto + 7.0V
DC Input Diode Current (I|k)

V| = -0.5V -20mA
DC Input Voltage (V]) -0.5Vto 7V
DC Output Diode Current (Igk)

VO = -0.5V -20 mA

VO = VCc + 0.5V +20 mA

DC Output Voltage (VO)
DC Output Source

- 0.5VtoVCc + 0.5V

or Sink Current (lo) +25 mA
DC Vcc or Ground Current

OccorlcND) +75 mA
Storage Temperature (Tstg) —65°Cto +150°C
Power Dissipation 180 mw

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

DC Electrical Characteristics

74LVX373
Symbol  Parameter vycc TA = +25°C
Min  Typ Max
VH High Level 2.0 15
Input 3.0 2.0
Voltage 3.6 2.4
VL Low Level 2.0 0.5
Input 3.0 0.8
Voltage 3.6 0.8
\VoH High Level 2.0 1.9 2.0
Output 3.0 2.9 3.0
Voltage 30 258
VOL Low Level 20 0.0 01
Output 3.0 0.0 01
Voltage 3.0 0.36
0z TRI-STATE 3.6 +0.25
Output
Off-State
Current
“n Input 3.6 +0.1
Leakage
Current
lee Quiescent 3.6 4.0
Supply
Current

Recommended Operating
Conditions

Supply Voltage (Vcc) 2.0Vto 3.6V
Input Voltage (V]) 0Vto 5.5V
Output Voltage (Vo) 0Vto Vcec

-40°C to + 85°C
0 ns/V to 100 ns/V

Operating Temperature 0 a)
Input Rise and Fall Time (At/AV)

74LVX373
Ta = Units Conditions

—40°C to +85°C

Min Max

15

2.0 \%

2.4
0.5
0.8 \%
0.8

19 Vin = V|HOrV|L 1an — * 50 jiA

29 \Y lah = “ 50 fxA

2.48 lon = -4 mA
01 Vin = VihorM[_ 101 = 50 jxa
0.1 \ 11 = 50 jxa
0.44 lar = 4mA
25 fiA  VIN= V|HorV|L

VoUT = Vcc or GND

+1.0 XA VIN = 5.5V or GND
40.0 A Vin = Vcc or GND



Noise CharacteristiCS: see Section 2 for Test Methodology

7T4LVX373
Symbol Parameter \é\(;)c TA = 25°C
Typ Limit
vOLP Quiet Output Maximum Dynamic v q1 33 0.5 0.8
VoLV Quiet Output Minimum Dynamic v q1 33 -0.5 -0.8
VIHD Minimum High Level Dynamic Input Voltage 33 2.0
V|LD Maximum Low Level Dynamic Input Voltage 33 0.8
Note: Inputtr = tf = 3 ns.
AC Electrical Characteristics: see section 2 for Test Methodology
74LVX373 74LVX373
Symbol Parameter \z\cl;: Ta = +25°C _400(; & iggec  Units
Min Typ Max Min Max
tpLH Propagation Delay Time 27 7.7 15.0 10 185 CL=
tPHL bnto On 102 185 10 22.0 cL=
33 403 6.0 9.7 1.0 115 e CL=
85 13.2 1.0 15.0 CL=
tpLH Propagation Delay Time 27 75 145 1.0 175 CL=
tPHL LEto On 100 180 10 21.0 cL=
33 40.3 58 9.3 1.0 11.0 e CL=
8.3 12.8 1.0 145 CL=
tpzL TRI-STATE Output 27 7.7 15.0 1.0 185 CL=
wzw  EnableTime 102 185 10 220 ci=
33 403 6.0 9.7 1.0 115 " CL=
8.5 13.2 1.0 15.0 Ci1 =
Lz TRI-STATE Output 2.7 98 180 1.0 21.0 s C1=
wnz  Disable Time 33103 82 128 10 145 ci=
W LE Pulse Width, HIGH 2.7 6.5 75 ns
3.3 0.3 5.0 50
ts Setup Time, Dnto LE 2.7 6.0 6.0 ns
3.3 £0.3 4.0 4.0
tH Hold Time, Dnto LE 2.7 1.0 1.0 ns
3.3 0.3 1.0 1.0
tOSLH Output to Output Skew 27 15 15 ns CL=
tQSHL (Note 1)

Note 1: Parameter guaranteed by design. tOsLH = ItplHm - tpmnl. bSHL = ItpHLm “ tpHLnl
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Units  CL (pF)
\Y 50
\% 50
\Y 50
\Y 50
Conditions
15 pF
50 pF
15 pF
50 pF
15 pF
50 pF
15 pF
50 pF
15pF, R1 = 1kn
50 pF, RI = 1kfi
15pF, R1 = 1kn
50 pF, Rt = 1kn
50 pF, RI = 1kn
50 pF, RI = 1kfl
50 pF
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LVvX373

Capacitance
74LVX373 74LVX373

_ o ta = i

Symbol Parameter Ta = +25°C 40°C 10 + B5°C Units
Min Typ Max Min Max

CN Input Capacitance 4 10 10 PF
Gout Output Capacitance 6 PF
CpD Power Dissipation 27 PE

Capacitance (Note 1)

Note 1: Cpd is defined as the value of the internal equivalent capacitance which is calculated from the operating current consumption
without load.

Average operating current can be obtained by the equation: lcc(opr.) = ~PP ~ r00,.* * m--CC
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