Product '\_ Order Technical 2 Tools & Support & ZS%%‘?H

Folder o e Now Documents #N Software Community
I ’{Elg?gUMENTS SN74LVC2G02
JAJSHE7N —APRIL 1999-REVISED MAY 2019
SN74LVC2G02 a7 JV 2 AHDIERE NOR 7'— k
1 B 3 #HE
s TFYR-AVRAYIVAYD ZOF TN 2 ASIOEH#HE NOR 7 —hZ, 1.65V~
NanoFree™/\w o — 2 Tifa 5.5V O Ve TEIWET LI FENTL \i@*

s 55V ETOANBREICHE
o ERAKty:4.9ns (3.3V H)

SN74LVC2G02 A A, 77— /LB Y =A+B %
771X Y = Ax B A ERPECIITLET,

o {KEBEEN. &K lcc: 10pA B A lr— LU CE$ 5 NanoFree™ /Ry /r—
o 3.3V ICHT+24mA D HERENRE Hffiid, 1IC o r =V O aa KRESETHO T,
+ BRE Vo (AT E - NI Q) ZOF AL | M T D W ST — 27 T 7Y
< 08V (Ve = 3.3V, Ty =25°C) fr—s a RICSERICBERBES U TOE T, loglil e
© BEVou (A Vou 72 I —2a—h) N ET =T AT BT, BRI 7 /3o
>2V (Vec =3.3V. Tp= ?SOC) AIZEFRBPWHEL THRIBICEAZEERIBETEET,
o o ICKYBERGRHINT—F D - E— R TOEEZE
HR—k B RFERY
« JESD 78. Class Il ##LT 100mA BBD S v F T v A =¥ AEY AR (AF5)
TR SN74LVC2G02DCT | SSOP (8) 2.95mm x 2.8mm
o JESD 22 ##82% 2 ESD %% SN74LVC2G02DCU | VSSOP (8) 2.3mm x 2.0mm
— 2000V, AMEET L (A114-A) SN74LVC2G02YZP | DSBGA (8) 1.91mm x 0.91mm
— 1000V, F A A#BET L (CL01) (1) SR TODT TS — DN T, BRI
SR TLTZ&N,
| _— S

e AV ILI—N 1

- F—Fa4A-Rys R—5TN 1A ZD077 1y
e Th—LA - F—FELVK—b - 2T7H— 18

o #HHAIAH PC 5

¢ MP3 FL—¥HLUL I~ @EAL—F 1 F) A IDoi?’ ov
e R=YFI-FIHN-TFLRE b+ (PDA) 2B

e BE:FLAAY—N—ODACIDCERE: 5

WA bA=-3 : 7FATELVTIHI

s YUYR-RF—=b:RSL4T(SSD): 4547
YhBLUVIVHS-TSA4X

« TULE:LCD. T4, SfE&E (HD)

e YTy b IVHI—TS54X

e EFA-TFUTAOR Y=~

e TAYLR - Ay Rty bk, F-FK—K TUX

PR OTIRZ OV COR AR U ZOREENT, R OB BEZ R T2 B CHEBEAICRIEL T DL 0T, %4 35 IERA SEEEM O BB T, www.ti.com TRITEC&, ZDW
BRFIBESNET, TICIHROEMMEB LU YIS OEEL UL RGEVW L £ A, EERORF2E OFTIL, T BHIROTGHNE Z S RLIZSWET IS BV LET,

English Data Sheet: SCES194


http://www-s.ti.com/sc/techlit/SCES194.pdf
http://www.tij.co.jp/product/jp/sn74lvc2g02?qgpn=sn74lvc2g02
http://www.tij.co.jp/product/jp/SN74LVC2G02?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/SN74LVC2G02?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/SN74LVC2G02?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/SN74LVC2G02?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/SN74LVC2G02?dcmp=dsproject&hqs=support&#community

I3 TEXAS
INSTRUMENTS
SN74LVC2G02
JAJSHE7N —APRIL 1999—REVISED MAY 2019 www.ti.com
BR
L R e 1 8.1 OVEIVIEW ...ocviiiicciee e 9
e g2 8.2 Functional Block Diagram.
2 TFVr—var g
3 B e 8.3 Feature Description...........
4 WETIBRE 8.4 Device Functional Modes
5 Pin Configuration and FUNctions ........................ 3 9 Application and Implementation ........................ 10
6 Specifications 4 9.1 Application Information............cccccvevvvrenreeriicine e, 10
6.1 Absolute Maximum Ratings ........cccocceeeviieeenieeennnnn. 4 9.2 Typical Application .
6.2 ESD RAUNGS .oeoveoeereeieeseeseeeeeeseeeeeeee s 4 10 Power Supply Recommendations
6.3 Recommended Operating CoNditions ..veeeeeeo 5 11 Layout ............. e
6.4 Thermal Information ................. ...5 11.1  Layout Guidelines
6.5 Electrical CharacteriStics ... 6 £12 Layout E?<e}mple ................. e
6.6 Switching Characteristics ..............cccceeveereevrereeirnanas 6 12 TAABIORF 2 A ROY R = 12
6.7  SWitching CharaCteristics ............coceeriveerereeerrennnns 6 121 232274 UV A, 12
6.8 Operating CharaCteristics. ............cocoevveverrverrrnnnn. 6 122 BB 12
6.9 Typical CharaCteristiCs.........ccceevrvrveereerererensinens 7 12.3 HESKAEICETHERTE .. 12
7 Parameter Measurement Information ................ 8 12.4 Glossary........... s 12
8 Detailed DeSCrIPtioN ........cooovvvereeereeeeeaa, 9 13 A=div Xyl =V IO R v 12
4 HETREE
ERR B RBOEFIIYETZR L COET, ZOUGETBEIIEGEMIIHEC TOVET,
Revision M (November 2013) 25 Revision N IZZ & Page
o RFaAUREH LTI T =0T = M I ittt 1
o THLEIE TR 122 T oottt ettt bbbt bbb A bt bbbt b bt b et seas 1
¢ Added T;(Max) spec to ADS Max RaAtiNGS TADIE.......cooi ittt e e e e e e e e aeneeas 4
*  Moved T spec to Abs Max Ratings table. ...t 4
Revision L (April 1999) %5 Revision M [ZZE & Page
o RSB TR FRAHIBR oot 1
e Updated operating teMPEIALUIE FANGE. .......ueirrieiirierteeeireee et e st e e sne e e s te e e ste e e s ne e e s te e e ate e e s beeeabeeeabs e e s neeesneeestneenneeesnnees 5

2 Copyright © 1999-2019, Texas Instruments Incorporated


http://www.ti.com/product/sn74lvc2g02?qgpn=sn74lvc2g02
http://www.ti.com

13 TEXAS

INSTRUMENTS

www.ti.com

SN74LVC2G02
JAJSHE7N —APRIL 1999-REVISED MAY 2019

5 Pin Configuration and Functions

DCT Package

DCU Package

8-Pin SSOP -
TOp View 8-Pin VSSOP
Top View
TALCTT 1 8 [T 1Vee 1AL 1 8 [TVee
1B [T 2 7 [y 1BLL 2 7Y
2Y[q 3 6 11128
Y113 6 1 12B GND 1] 4 5 L T12A
GND[ T34 51T 12A
YZP Package
8-Pin DSBGA
Bottom View
GND | 0450 | 2A
2Y | 0360 | 2B
1B 10270 1Y
1A 10180 | Ve
Pin Functions
PIN
le} DESCRIPTION
NAME NO.
1A 1 Input Channel 1 input A
1B 2 Input Channel 1 input B
2Y 3 Output | Channel 2 output Y
GND 4 - Ground
2A 5 Input Channel 2 input A
2B 6 Input Channel 2 input B
1y 7 Output | Channel 1 output Y
VCC 8 - Positive supply

Logic Diagram (Positive Logic)

Copyright © 1999-2019, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings®
over operating free-air temperature range (unless otherwise noted)
MIN MAX | UNIT
Vee Supply voltage range -0.5 6.5 \%
\V Input voltage range® -0.5 65| V
Vo Voltage range applied to any output in the high-impedance or power-off state ® -0.5 6.5 \%
Vo Voltage range applied to any output in the high or low state®® —05 Vec+05 Y
Ik Input clamp current V, <0 -50 mA
lok Output clamp current Vo <0 -50 mA
lo Continuous output current +50 mA
Continuous current through Vcc or GND +100 mA
T, Junction temperature 150 °C
Tstg Storage temperature —65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The input negative-voltage and output voltage ratings may be exceeded if the input and output clamp-current ratings are observed.

(3) The value of V¢ is provided in the Recommended Operating Conditions table.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2500
VEsp) | Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22- +1500 \
c101® 15

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

4 Copyright © 1999-2019, Texas Instruments Incorporated


http://www.ti.com/product/sn74lvc2g02?qgpn=sn74lvc2g02
http://www.ti.com

13 TEXAS

INSTRUMENTS
SN74LVC2G02
www.ti.com JAJSHE7N —APRIL 1999—REVISED MAY 2019
6.3 Recommended Operating Conditions®
MIN MAX | UNIT
Vee Supply voltage Operating 1.65 55 v
Data retention only 15
Vec=1.65Vt01.95V 0.65 x Ve
. . Vec=23Vto27V 17
Viy High-level input voltage \%
Vec=3V1io36V 2
Vec=45Vito55V 0.7 X Vcc
Vec=1.65Vt01.95V 0.35 x Ve
. Vec=23Vto27V 0.7
Vi Low-level input voltage \%
Vec=3V1io36V 0.8
Vec=45V1to55V 0.3 x Ve
\ Input voltage 0 55 \%
Vo Output voltage 0 Vee \%
Vec =165V -4
Vec =23V -8
loH High-level output current Vee =3V -16 mA
-24
Vec =45V -32
Vec =165V
Vec =23V 8
loL Low-level output current 16 mA
Vee =3V
24
Vec =45V 32
Vec =18V +0.15V,25V+02V 20
At/AV Input transition rise or fall rate Vec=33V+03V 10| ns/V
Vec=5V+05V 5
Ta Operating free-air temperature -40 125 °C

(1) Allunused inputs of the device must be held at V¢ or GND to ensure proper device operation. Refer to the Tl application report,
Implications of Slow or Floating CMOS Inputs, literature number SCBA004.

6.4 Thermal Information

SN74LVC2G02
THERMAL METRIC® DCT (SSOP) | DCU (VSSOP) | YZP (DSBGA) UNIT
8 PINS 8 PINS 8 PINS
Rgia Junction-to-ambient thermal resistance 182.8 201.8 99.9 °C/W
Rojctop) Junction-to-case (top) thermal resistance 87.8 93.3 1.0 °C/W
Rgis Junction-to-board thermal resistance 97.9 124.0 27.8 °C/W
WIT Junction-to-top characterization parameter 20.7 32.3 0.4 °C/W
Vi Junction-to-board characterization parameter 96.6 123.6 27.8 °C/W
Roscbot) Junction-to-case (bottom) thermal resistance N/A N/A N/A °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
report.

Copyright © 1999-2019, Texas Instruments Incorporated 5
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6.5 Electrical Characteristics

over recommended operating free-air temperature range (unless otherwise noted)

—40°C to 85°C —40°C to 125°C
PARAMETER TEST CONDITIONS Vee UNIT
MIN  TYP®  MAX MIN  TYP®  MAX
lon = —100 pA 1.65Vt055V Vee - 0.1 Vee-0.1
lon = —4 MA 1.65V 1.2 1.2
lon = -8 MA 23V 1.9 1.9
Vou | 16 mA 24 2.4 v
=-— m, . .
OH 3V
lon = —24 mA 2.3 2.3
lon = —32 MA 45V 3.8 3.8
loL = 100 pA 1.65Vt055V 0.1 0.1
loL = 4 MA 1.65V 0.45 0.45
loL = 8 MA 23V 0.3 0.3
VoL v
loL = 16 mA 0.4 0.4
3v
loL = 24 MA 0.55 0.75
loL = 32 MA 45V 0.55 0.75
L [A%B V=55V orGND 01055V 15 5| pA
inputs
Tt ViorVo=55V 0 +10 10| pA
lec V,=5.5V or GND, Ib=0 1.65Vt055V 10 10| pA
One input at Ve — 0.6 V,
Alec Other inputs at Ve or GND 3V 55V 500 500 HA
o V| = Ve or GND 33V 5 5 pF
(1) All typical values are at Ve = 3.3V, Tp = 25°C.
6.6 Switching Characteristics
over recommended operating free-air temperature range (unless otherwise noted) (see Figure 3)
—40°C to 85°C
FROM TO Vee =18V Vee =25V Vee =33V Vee =5V
PRI SIS (INPUT) (OUTPUT) +0.15V +02V +03V £05V UINInr
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
to AorB Y 3.2 8.9 1 5.4 1 49 1 4.4 ns
6.7 Switching Characteristics
over recommended operating free-air temperature range (unless otherwise noted) (see Figure 3)
—40°C to 125°C
FROM TO Vec =18V Vee =25V Vec =33V Vee =5V
PARAMETER (INPUT) (OUTPUT) +0.15V +02V +03V +05V UNIT
MIN  MAX MIN  MAX MIN  MAX MIN  MAX
tod AorB Y 3.2 10.9 1 6.4 1 5.9 1 5.4 ns
6.8 Operating Characteristics
Ta=25°C
Vec =18V | Vec =25V | V=33V Vec =5V
PARAMETER TEST CONDITIONS = & & & UNIT
TYP TYP TYP TYP
Cpd Power dissipation capacitance f=10 MHz 18 18 19 22 pF
6 Copyright © 1999-2019, Texas Instruments Incorporated
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6.9

Typical Characteristics

Von, High-level output voltage (V)

5 =T
45 R ]
4 E—— -
3.5
3
2.5
~
2 P~
~N
1.5 AN
N — Ve =18V
1 — Vec =25V
0.5 Vcc =33V
h— VCC =5V
0
0 -5 -10 -15 -20 -25 -30 -35 -40 -45 -50

lon, High-level output current (mA)

Figure 1. Simulated typical high-level output voltage (Vou)
across high-level output current (loy) at common supply
values

VoL, Low-level output voltage (V)

2
_— VCC =18V
1.8 — Vec =25V
1.6 VCC =33V
— Vcc =5V
1.4
1.2
l 1 |
08 =
1
0.6 —
L~
04 |~
0.2 —
—
NZ=
0 5 10 15 20 25 30 35 40 45 50
loL, Low-level output current (mA)
Figure 2. Simulated typical low-level output voltage (Vo)
across low-level output current (Ig ) at common supply
values
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7 Parameter Measurement Information

O VLOAD
From Output © Open TEST S1
Under Testc GND todton Open
L
(see Note A) R, toiolten Viono
I tPHZ/tPZH GND
LOAD CIRCUIT
INPUTS
Vec v 0t Vu | Vi c. R, v,
1.8V=+015V Ve <2 ns V../2 2%V, 30 pF 1kQ 0.15V
25V=+02V Ve <2 ns V../2 2%V, 30 pF 500 Q 0.15V
33V=+03V 3V <2.5ns 15V 6V 50 pF 500 Q 0.3V
5V:05V Vee <2.5ns V../2 2%V, 50 pF 500 Q 0.3V

Timing Input
——t, —>
| |
| | Vv,
Input XVM XVM Data Input
ov
VOLTAGE WAVEFORMS
PULSE DURATION
Vv,
V Output
Input X " XVM oy Control
| . — >
tPLH ' ' : | tPHL
: Output
Waveform 1
|
Output | S1atV,,,
(see Note B)
Output
Waveform 2
Output S1at GND
(see Note B)
VOLTAGE WAVEFORMS
PROPAGATION DELAY TIMES
INVERTING AND NONINVERTING OUTPUTS
NOTES: C, includes probe and jig capacitance.

VOLTAGE WAVEFORMS
SETUP AND HOLD TIMES

VOLTAGE WAVEFORMS
ENABLE AND DISABLE TIMES
LOW- AND HIGH-LEVEL ENABLING

. Waveform 1 is for an output with internal conditions such that the output is low, except when disabled by the output control.
Waveform 2 is for an output with internal conditions such that the output is high, except when disabled by the output control.
. All input pulses are supplied by generators having the following characteristics: PRR < 10 MHz, Z, = 50 Q.

. t., and t,,, are the same as t,..
t-,, and t.,, are the same as t,,.
.ty @and t, are the same as t..
. All parameters and waveforms are not applicable to all devices.

A.
B
C
D. The outputs are measured one at a time, with one transition per measurement.
E
F.
G
H

Figure 3. Load Circuit and Voltage Waveforms
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8 Detailed Description

8.1 Overview

The SN74LVC2G02 device contains two 2-input positive-NOR gates and each gate performs the Boolean
function Y = A+ B or Y = A« B. This device is fully specified for partial-power-down applications using Iy The Iy
circuitry disables the outputs, preventing damaging current backflow through the device when it is powered
down.

8.2 Functional Block Diagram

8.3 Feature Description

Wide operating voltage range.

— Operates from 1.65 V to 5.5 V.
Allows down voltage translation.
Inputs accept voltages to 5.5 V.

I feature allows voltages on the inputs and outputs, when V¢ is 0 V.

8.4 Device Functional Modes

Table 1. Function Table
(Each Gate)

INPUTS OUTPUT
A B Y
H X L
X H L
L L H

Copyright © 1999-2019, Texas Instruments Incorporated

SN74LVC2G02
JAJSHE7N —APRIL 1999-REVISED MAY 2019



http://www.ti.com/product/sn74lvc2g02?qgpn=sn74lvc2g02
http://www.ti.com

13 TEXAS
INSTRUMENTS

SN74LVC2G02
JAJSHE7N —APRIL 1999—REVISED MAY 2019 www.ti.com

9 Application and Implementation

9.1 Application Information

The SN74LVC2GO02 is a high-drive CMOS device that can be used for implement NOR logic with a high output
drive, such as an LED application. It can produce 24-mA of drive current at 3.3 V making it Ideal for driving
multiple outputs and good for high speed applications up to 100 Mhz. The inputs are 5.5-V tolerant allowing
translation down to V¢c.

9.2 Typical Application

NOR Logic Function Basic LED Driver

uC or Logic uC or Logic
uC or Logic

uC or Logic uC or Logic

9.2.1 Design Requirements

This device uses CMOS technology and has balanced output drive. Care should be taken to avoid bus
contention because it can drive currents that would exceed maximum limits. The high drive will also create fast
edges into light loads, so routing and load conditions should be considered to prevent ringing.

9.2.2 Detailed Design Procedure

1. Recommended Input Conditions:
— Rise time and fall time specs. See (At/AV) in the Recommended Operating Conditions table.
— Specified high and low levels. See (V|4 and V,,) in the Recommended Operating Conditions table.
— Inputs are overvoltage tolerant allowing them to go as high as (V, max) in the Recommended Operating
Conditions table at any valid V¢c.
2. Recommend Output Conditions:

— Load currents should not exceed (I max) per output and should not exceed total current (continuous
current through Vcc or GND) for the part. These limits are located in the Absolute Maximum Ratings
table.

— Outputs should not be pulled above Vc.

10 Copyright © 1999-2019, Texas Instruments Incorporated
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Typical Application (continued)
9.2.3 Application Curves

10

— lcc 1.8V
—— |cc 2.5V /
8 lcc 3.3V
— lcc BV /
6
<
1S
: //
8 e
2
/
é
0 /
-2
-20 0 20 40 60 80

Frequency - MHz
Figure 4. Icc vs Frequency

10 Power Supply Recommendations

The power supply can be any voltage between the min and max supply voltage rating located in the
Recommended Operating Conditions table.

Each VCC pin should have a good bypass capacitor to prevent power disturbance. For devices with a single
supply, a 0.1-uF capacitor is recommended. If there are multiple VCC pins, then a 0.01-uF or 0.022-uF capacitor
is recommended for each power pin. It is ok to parallel multiple bypass capacitors to reject different frequencies
of noise. A 0.1-uF and 1-uF capacitors are commonly used in parallel. The bypass capacitor should be installed
as close to the power pin as possible for best results.

11 Layout

11.1 Layout Guidelines
When using multiple bit logic devices inputs should not ever float.

In many cases, functions or parts of functions of digital logic devices are unused; for example, when only two
inputs of a triple-input AND gate are used or only 3 of the 4 buffer gates are used. Such input pins should not be
left unconnected because the undefined voltages at the outside connections result in undefined operational
states. Specified below are the rules that must be observed under all circumstances. All unused inputs of digital
logic devices must be connected to a high or low bias to prevent them from floating. The logic level that should
be applied to any particular unused input depends on the function of the device. Generally they will be tied to
GND or VCC, whichever makes more sense or is more convenient.

11.2 Layout Example

e e
Unused Input ———— Output Unused Input —— Output

Input

Copyright © 1999-2019, Texas Instruments Incorporated 11
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121 AZaz=7574-UVVY—2X

The following links connect to Tl community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see Tl's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.2 B&E

NanoFree, E2E are trademarks of Texas Instruments.

123 BHESMEICEAT S EEEIA
T ARTOEEMIKIL, BEI2RESDIRFE F1EZ VT, BV EREEZATIIOIZL T FEN,

m FESUBEILD T DVRIEREDIE T ﬁ}?)%:\ﬂafi?‘f{X@i:ﬁZI‘ﬁiiEéi’(‘\ 4%%{{7&%;%{%%5%&%\ TR FE O SEREIRI BT, RIS LT
THY, 1D THOT DR TGA=ZDEAITEIY , T A ATHE SN IAARIGE S L2255 G R HVET,

12.4 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

13 AhZAhI, RNyo—2, BLVENEEHR
PUEDR—2iE, A =Jiv, o —  BIOWE ST AR P GEEH SN TOET, ZOFRIT. TOT AR

OWTHIH ATRER R HT DT — 2T, ZOT —ZIFERSERINDILDNHY, R X PRSEETSHLHEALHYE
T o KT =2 = OT TUYRRAAE NS TODEE 13, B A MO Z2ZR7EI0,
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
SN74LVC2G02DCTR Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (2wi5, C02)
(R, 2)
SN74LVC2G02DCTR.B Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 (2wi5, C02)
R, 2)
SN74LVC2G02DCTRE4 Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 C02
R, 2
SN74LVC2G02DCTRE4.B Active Production SSOP (DCT) | 8 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 Cc02
R.2
SN74LVC2G02DCUR Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (C02J, C02Q, CO2R)
SN74LVC2G02DCUR.B Active Production VSSOP (DCU) | 8 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 (C02J, C02Q, CO2R)
SN74LVC2G02DCUT Active Production VSSOP (DCU) | 8 250 | SMALL T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 (C02J, C02Q, CO2R)
SN74LVC2G02DCUT.B Active Production VSSOP (DCU) | 8 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 (C02J, C02Q, CO2R)
SN74LVC2G02DCUTG4.B Active Production VSSOP (DCU) | 8 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 CO2R
SN74LVC2G02YZPR Active Production DSBGA (YZP) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 CBN
SN74LVC2G02YZPR.B Active Production DSBGA (YZP) | 8 3000 | LARGE T&R Yes SNAGCU Level-1-260C-UNLIM -40 to 125 CBN

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.
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https://www.ti.com/product/SN74LVC2G02/part-details/SN74LVC2G02DCUR
https://www.ti.com/product/SN74LVC2G02/part-details/SN74LVC2G02DCUT
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https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
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® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF SN74LVC2G02 :
o Enhanced Product : SN74LVC2G02-EP

NOTE: Qualified Version Definitions:

e Enhanced Product - Supports Defense, Aerospace and Medical Applications
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 [¢ KO [« P1L—>
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
SN74LVC2G02DCTR SSOP DCT 8 3000 180.0 12.4 3.15 | 435 | 155 4.0 12.0 Q3
SN74LVC2G02DCTRE4 | SSOP DCT 8 3000 177.8 12.4 3.45 4.4 1.45 4.0 12.0 Q3
SN74LVC2G02DCUR VSSOP DCU 8 3000 178.0 9.0 225 | 335 | 1.05 4.0 8.0 Q3
SN74LVC2G02DCUT | VSSOP | DCU 8 250 178.0 9.0 225 | 335 | 1.05 | 4.0 8.0 Q3
SN74LVC2G02DCUT | VSSOP | DCU 8 250 178.0 9.5 225 | 335 | 1.05 | 4.0 8.0 Q3
SN74LVC2G02YZPR | DSBGA | YZP 8 3000 178.0 9.2 102 | 202 | 0.63 | 4.0 8.0 Q1
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PACKAGE MATERIALS INFORMATION

I} TEXAS
INSTRUMENTS
www.ti.com 2-Jul-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
SN74LVC2G02DCTR SSOP DCT 8 3000 190.0 190.0 30.0
SN74LVC2G02DCTRE4 SSOP DCT 8 3000 183.0 183.0 20.0

SN74LVC2G02DCUR VSSOP DCU 8 3000 180.0 180.0 18.0
SN74LVC2G02DCUT VSSOP DCU 8 250 180.0 180.0 18.0
SN74LVC2G02DCUT VSSOP DCU 8 250 202.0 201.0 28.0
SN74LVC2G02YZPR DSBGA YZP 8 3000 220.0 220.0 35.0

Pack Materials-Page 2



PACKAGE OUTLINE
DCUOOOSA VI VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

3.2
-
3.0 TYP

PIN 1 INDEX AREA SEATING
PLANE
" 7 N 8 ox[05]
- IRE
—C =
i
NOTE 3
1
— . o=
- - 1 5 0.25
04 8X 017
[B— 22 - [# [0.08@ [c|A[B]

.
GAGE PLANE

/7SEE DETAIL A
/' (AN

(’ ]
: ,, N {
\*\,,/"/ j o"-e"yﬁ J

(0.13) TYP

DETAIL A
TYPICAL

4225266/A 09/2014

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-187 variation CA.
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EXAMPLE BOARD LAYOUT
DCUOOOSA VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

SEE SOLDER MASK
DETAILS

(R0.05) TYP

T
]

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 25X
SOLDER MASK METAL METAL UNDER SOLDER MASK

OPENING | SOLDER MASK\ OPENING

(N

EXPOSED METAL | *~——EXPOSED METAL
0.05 MAX # 0.05 MIN

ALL AROUND ALL AROUND

NON-SOLDER MASK SOLDER MASK

DEFINED DEFINED

(PREFERRED) 50| DER MASK DETAILS
4225266/A 09/2014

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

DCUOOOS8A

VSSOP - 0.9 mm max height

SMALL OUTLINE PACKAGE

|

8X(0.3) 1 | I ]
|
{

8X (0.85)
SYMM
R
|
|
|

(RO.05) TYP
Gj

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 25X

4225266/A 09/2014

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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DCTOOO8A

PACKAGE OUTLINE
SSOP - 1.3 mm max height

SMALL OUTLINE PACKAGE

f——————

4.25
3.75

TYP

AREA

PIN 1 1D

- 2X
]

1t

\

SEATING PLANE———_ |

(2 Joi[c]

gin

e i :
5
4 Lage kﬁj
2.9 . |9 [0.13@ [c[A[B] 13
2.7 1.0
NOTE 4

—T

1
N

SEE DETAIL A

1
T (0.15) TYP

GAGE PLANE

DETAIL A
TYPICAL

4220784/C 06/2021

NOTES:

1. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.15 mm per side.
4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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EXAMPLE BOARD LAYOUT

DCTOOO08A SSOP - 1.3 mm max height

SMALL OUTLINE PACKAGE

j 8X (1.1) T SYMM R008)
1 ¢ TYP

| 8
e

6X (0.65)

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK\ METAL

OPENING
EXPOSED METAL
J 0.07 MAX

SOLDER MASK
METAL UNDER
SOLDER MASK\ /OPENING
— =
TS EXPOSED METAL

|
(— !
J L 0.07 MIN

ALL AROUND

NON SOLDER MASK
DEFINED

ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4220784/C 06/2021

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCTOOO08A SSOP - 1.3 mm max height

SMALL OUTLINE PACKAGE

8X (0.4) —

| L1 )
Sy S —

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4220784/C 06/2021

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.
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% PACKAGE OUTLINE
YZPO0008 DSBGA - 0.5 mm max height

DIE SIZE BALL GRID ARRAY

BALL Al/ﬂ s

CORNER

D: Max = 1.919 mm, Min =1.858 mm
E: Max = 0.918 mm, Min =0.857 mm

4223082/A 07/2016

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YZPO0008 DSBGA - 0.5 mm max height

8X (3 0.23)

DIE SIZE BALL GRID ARRAY
ﬁ (0.5) TYP
1 4 )
(0.5) TYP
ele
e
|
|
|
|
|
|
|
|
\
M

SYMM

O
O

LAND PATTERN EXAMPLE
SCALE:40X

©0.23)
SOLDER MASK
OPENING

SOLDER MASK: 0.05 MAX 0.05 MIN
OPENING .-

(©0.23) \
METAL METAL UNDER

SOLDER MASK

NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS
NOT TO SCALE

4223082/A 07/2016

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SNVA009 (www.ti.com/lit/snva009).

Texas
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EXAMPLE STENCIL DESIGN

DSBGA - 0.5 mm max height
DIE SIZE BALL GRID ARRAY

YZP0008

= (0.5) TYP W
8X (10.25) T (R0.05) TYP
1

- —f— + —

? N
(0.5)
TYP

SYMM
¢

METAL
TYP

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:40X

4223082/A 07/2016

NOTES: (continued)
4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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