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Low Voltage Octal Transparent Latch

with 3-STATE Outputs

General Description

The LVQ373 consists of eight latches with 3-STATE out-
puts for bus organized system applications. The latches
appear transparent to the data when Latch Enable (LE) is
HIGH. When LE is low, the data satisfying the input timing
requirements is latched. Data appears on the bus when the
Output Enable (OE) is LOW. When OE is HIGH, the bus
output is in the high impedance state.

Features

m |deal for low power/low noise 3.3V applications

m |mplements patented EMI reduction circuitry

m Available in SOIC JEDEC, SOIC EIAJ and QSOP
packages

m Guaranteed simultaneous switching noise level and
dynamic threshold performance

m |mproved latch-up immunity.

m Guaranteed incident wave switching into 75Q

® 4 kV minimum ESD immunity

Ordering Code:

Order Number Package Number Package Description
74LVQ373SC M20B 20-Lead .Small Outline Integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
74LVQ373SJ M20D 20-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
74LVQ373QSC MQA20 20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150" Wide

Devices also available in Tape and Reel. Specify by appending suffix letter “X” to the ordering code.
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Pin Descriptions
Pin Names Description
Do—D7 Data Inputs
LE Latch Enable Input
OE Output Enable Input
0p—07 3-STATE Latch Outputs

Connection Diagram

_ -/
OE— 1 20 Ve
0— 2 190,
Dp—3 18 =0,
D —4 17)—Dg
0,—5 16 |—0
0,8 1505
0,—7 14]=D5
Ds—{8 130,
0;— 9 12f—=0,
GND=— 10 11=LE
Truth Table
Inputs Outputs
LE OE D, O,
X H X z
H L L L
H L H H
L L X Og
H = HIGH Voltage Level L =LOW Voltage Level

Z = High Impedance

X = Immaterial

Oy = Previous Og before HIGH to Low transition of Latch Enable
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74LVQ373

Functional Description

The LVQ373 contains eight D-type latches with 3-STATE
standard outputs. When the Latch Enable (LE) input is
HIGH, data on the D, inputs enters the latches. In this con-
dition the latches are transparent, i.e., a latch output will
change state each time its D-type input changes. When LE
is LOW, the latches store the information that was present
on the D-type inputs a setup time preceding the

Logic Diagram

Do Dy ) D3

HIGH-to-LOW transition of LE. The 3-STATE standard out-
puts are controlled 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.

D, D D o,

bl

ol

|
a=e

ol
|
—Ol -

ol
|
—Ol o
|
o B

—Ol
|
—Ol o

ol
|
—Of
|
—Of

Y N S S

9 O 0

1 " Al T o
05 0y 05 0 o,

Please note that this diagram is provided only for the understanding of logic operations and.should not be usedto estimate propagation delays.
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Absolute Maximum Ratingsote 1)

Supply Voltage (V)

DC Input Diode Current (I,x)
V, =-0.5V
V| =V + 0.5V

DC Input Voltage (V))

DC Output Diode Current (Iok)
Vg =-0.5V
Vo = Ve + 0.5V

DC Output Voltage (Vo)

DC Output Source
or Sink Current (Ip)

DC V¢ or Ground Current
(Icc or lgnp)

Storage Temperature (Tgtg)

DC Latch-Up Source or

-0.5V to +7.0V

-20 mA
+20 mA
~0.5V 0 Vg + 0.5V

-20 mA
+20 mA
-0.5V to Vg + 0.5V

+50 mA

+400 mA
-65°C to +150°C

Recommended Operating
Conditions (Note 2)

Supply Voltage (V) 2.0V to 3.6V
Input Voltage (V)) 0V to Vce
Output Voltage (Vo) 0V to Vee

Operating Temperature (Tp) —40°C to +85°C

Minimum Input Edge Rate (AV/At)
V, from 0.8V to 2.0V

Vee @ 3.0V 125 mVins

Note 1: The “Absolute Maximum Ratings” are those values beyond which
the safety of the device cannot be guaranteed. The device should not be
operated at these limits. The parametric values defined in the Electrical
Characteristics tables are not guaranteed at the absolute maximum ratings.
The “Recommended Operating Conditions” table will define the conditions
for actual device operation.

Note 2: Unused inputs must be held HIGH or LOW. They may not float.

Sink Current +300 mA
DC Electrical Characteristics
Vee Ta = +25°C T =40°C to +85°G
Symbol Parameter Units Conditions
) Typ Guaranteed Limits
Vin Minimum High Level 20 15 Y » v Vout = 0.1V
Input Voltage ’ ! ' ) or Vee - 0.1V
Vi Maximum Low Level 2 ' a8 08 v Voyt = 0.1V
Input Voltage ' y ' ' or Vge - 0.1V
Vou Minimum High Level 3.0 2.99 2.9 29 \ lout = —50 pA
Output Voltage Vin =V or Vi (Note 3
P ¢ 30 258 2.48 v in=ViL or Vi € )
lon = -12 mA
VoL Maximum Low Level 3.0 0.002 0.1 0.1 \ lout =50 HA
Output Voltage Vin =V or Vi (Note 3
P ¢ 3.0 0.36 0.44 v in = Vi or Vi € )
loL =12 mA
In Maximum Input 26 w01 110 A V| =Vce,
Leakage Current ' o - GND
loLp Minimum Dynamic 3.6 36 mA VoLp = 0.8V Max (Note 5)
loHp ‘ Output Current (Note 4) 3.6 -25 mA Vonp = 2.0V Min (Note 5)
lcc Maximum Quiescent 26 40 400 VA Vin =Vee
Supply Current ' ’ ’ or GND
loz Maximum 3-STATE V, (OE) =V, Viy
Leakage Current 3.6 +0.25 +2.5 HA V;=Vee, GND
Vo = Ve, GND
VoLp Quiet Output
Maximum Dynamic Vo, 33 0.4 0.8 v (Note 6)(Note 7)
VoLv Quiet Output . _
Minimum Dynamic Vg, 33 0.3 0.8 Y, (Note 6)(Note 7)
Vinp Maximum High Level
Dynamic Input Voltage 33 1.7 2.0 v (Note 6)(Note 8)
Vio Maximum Low Level
Dynamic Input Voltage 33 1.6 0.8 Y, (Note 6)(Note 8)

Note 3: All outputs loaded; thresholds on input associated with output under test.
Note 4: Maximum test duration 2.0 ms, one output loaded at a time.

Note 5: Incident wave switching on transmission lines with impedances as low as 75Q for commercial temperature range is guaranteed.

Note 6: Worst case package.

Note 7: Max number of outputs defined as (n). Data inputs are driven OV to 3.3V; one output at GND.
Note 8: Max number of Data Inputs (n) switching. (n - 1) inputs switching 0V to 3.3V. Input-under-test switching: 3.3V to threshold (V| p), OV to threshold

(Vinp), =1 MHz.
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74LVQ373

AC Electrical Characteristics

Tp =+25°C Tp =-40°C to +85°C
Symbol Parameter Vee C_=50pF C_ =50 pF Units

) Min Typ Max Min Max
tpHL Propagation Delay 2.7 25 9.6 14.8 25 16.0 ns
tpLH D, to O, 3.3+03 25 8.0 10.5 25 11.0
tpLH Propagation Delay 2.7 25 9.6 16.9 25 18.0 ns
tpHL LE to O, 3.3+03 25 8.0 12.0 25 125
tpzL Output Enable Time 27 25 10.2 18.3 25 19.0 ns
tpzH 3.3+£03 25 8.5 13.0 25 135
tpnz Output Disable Time 2.7 1.0 10.8 20.4 1.0 21.0
tpLz 3.3+03 1.0 9.0 14.5 1.0 15.0 ns
tosHL Output to Output Skew 2.7 1.0 15 15 ns
tosLH (Note 9) 3.3+03 1.0 15 15

Note 9: 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, either HIGH-to-LOW (togy ) or LOW-to-HIGH (tog ). Parameter guaranteed by design.

AC Operating Requirements

Ty = +25°C T =-40°C to +85°C
Symbol Parameter Vee C{=50 pk C_ =50 pF Units
V) Bp Guaranteed Minimum
ts Setup Time, 2.7 0 4.0 4.5 ns
HIGH or LOW 3.3£0.3 0 3.0 3.0
th Hold Time, 20 0 15 15
HIGH or LOW 813kt 018 0 15 15 ne
tw LE Pulse Width, 2.7 2.4 5.0 6.0 ns
HIGH 3.3+038 2.0 4.0 4.0
Capacitance
Symbol Parameter Typ Units Conditions
Cin Input Capacitance 45 pF Ve =Open
Cpp (Note 10) Power Dissipation Capacitance 39 pF Vee =3.3V

Note 10: Cpp is measured at 10 MHz.
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Physical Dimensions inches (millimeters) unless otherwise noted

0.201-0.299
(7.391-7.595)
0.010-0.028

{0254 —0.737) <" ’ “

| —

0.496—0.512

{12.598 —13.005)

i
0.394 -0.419
{10.008—10.643)

LEADNO 1 ___L—
IDENT

0.093 —0.104
{2.362 —2.642)

- TTTTTIIIT

0.010 MAX
(0.254)

8 MAX TYP
ALL LEADS

] 0.004-0.012

T

{0.102 - 0.305)

SEATING

0.004 /

0.009 -0.013 0z
{0.229-0.330) ALL LEAD TIPS
TYP ALL LEADS

1T

' 4 .1

0.016 —0.050 10.356)
{0.406—1.270)
TYP ALL LEADS

-

{0.203)

20-Lead Small Outline integrated Circuit (SOIC), JEDEC MS-013, 0.300" Wide
Package Number M20B

[
i

—»
‘ 0.008 1yp

? PLANE

0,014 -0.020 yp
{0.356 —0.508)

208 (REV F1
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74LVQ373

Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.40 TYP —amy r
20

12.6+0.10 ——————=t
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PIN #1 IDENT.
ALLLEADTIPS
srvax— [ [2]o1]c]
— 1.8200
] éﬂﬁ Eﬂj@_
— 0.156+0.05

_C-

L "8

DIMENSIONS ARE IN MILLIMETERS

NOTES:

A. CONFORMS TO EIAJ EDR-7320 REGISTRATION,

ESTABLISHED IN DECEMBER, 1998.
B. DIMENSIONS ARE IN MILLIMETERS.

C. DIMENSIONS ARE EXCLUSIVE OF BURRS, MOLD

FLASH, AND TIE BAR EXTRUSIONS.
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LAND PATTERN RECOMMENDATION

/_\/— SEE DETAIL A
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0°-8°TYP

0.60+0.15

DETAIL A

20-Lead Small Outline Package (SOP), EIAJ TYPE II, 5.3mm Wide
Package Number M20D

0.15-0.25 ]

GAGE PLANE

\ SEATING PLANE
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Physical Dimensions inches (millimeters) unless otherwise noted (Continued)

0.341%0.003 [-A-] ———=
0.040 £0.005
2019

L

0.152%0.003(TOP)
0.154 £ 0.003(BOT)

f B 0.23640.005
0.050 £ 0.005
¥ 7
(2)0.03010.002/ |_| |_| |_| |_| |_| |_| |_| |_| |_| |_|
12
0.057 0.002 —
0.058 £0.002 0.026 +0.002 — l——45° X 0.015
f D T
0.063£0.005 ; 1 0.010 1o
N T et
0.025 TYF 50482 VB0 026 + 0.002 TYP —L——I
SEATING PLANE - 0.006 £ 0.002 TYP

0.010 + 0.002 TYP

I$—|0.007®|C|A@|

MQA20 (REV A)

20-Lead Quarter Size Outline Package (QSOP), JEDEC MO-137, 0.150" Wide
Package Number MQAZ20

Fairchild does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and
Fairchild reserves the right at any time without notice to change said circuitry and specifications.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF FAIRCHILD
SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component in any component of a life support

which, (a) are intended for surgical implant into the device or system whose failure to perform can be rea-
body, or (b) support or sustain life, and (c) whose failure sonably expected to cause the failure of the life support
to perform when properly used in accordance with device or system, or to affect its safety or effectiveness.
instructions for use provided in the labeling, can be rea-

sonably expected to result in a significant injury to the www.fairchildsemi.com
user.
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