'\! Sample &
o0 BUy

Product
'-._ Folder

13 TEXAS
INSTRUMENTS

Technical
Documents 4

2 Tools &
Software

Support &
Community

SN74LV4052A
SCLS429K ~MAY 1999 —REVISED NOVEMBER 2016

SN74LV4052A Dual 4-Channel Analog Multiplexers and Demultiplexers

1 Features

2-V to 5.5-V V¢ Operation

Fast Switching

High On-Off Output-Voltage Ratio
Low Crosstalk Between Switches
Extremely Low Input Current

Latch-Up Performance Exceeds 100 mA Per
JESD 78, Class I

ESD Protection Exceeds JESD 22:
— 2000-V Human-Body Model (A114-A)
— 1000-V Charged-Device Model (C101)

Applications
Telecomunications
Infotainment

Signal Gating and Isolation
Home Appliances
Programmable Logic Circuits
Modulation and Demodulation

3 Description
The SN74LV4052A device

is a dual,
CMOS analog multiplexer and demultiplexer that is

designed for 2-V to 5.5-V V¢ operation.

The SN74LV4052A device handles both analog and

digital signals. Each channel permits signals with
amplitudes up to 5.5 V (peak) to be transmitted in
either direction.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM)
SN74LV4052AD SOIC (16) 9.90 mm x 3.91 mm
SN74LV4052ADB | SSOP (16) 6.20 mm x 5.30 mm
SN74LV4052ADGV | TVSOP (16) 3.60 mm x 4.40 mm
SN74LV4052ANS | SO (16) 10.30 mm x 5.30 mm
SN74LV4052AN PDIP (16) 19.30 mm x 6.35 mm
SN74LV4052APW | TSSOP (16) 5.00 mm x 4.40 mm
SN74LV4052ARGY | VQFN (16) 4.00 mm x 3.50 mm

(1) For all available packages, see the orderable addendum at

the end of the data sheet.

Logic Diagram (Positive Logic)
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4 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision J (October 2012) to Revision K Page
« Added ESD Ratings table, Feature Description section, Device Functional Modes, Application and Implementation

section, Power Supply Recommendations section, Layout section, Device and Documentation Support section, and

Mechanical, Packaging, and Orderable INformation SECHON ...........ociiiiii it e e 1
« Deleted Ordering Information table; see Package Option Addendum at the end of the data sheet..............ccccovieiiincee 1
¢ Deleted SNS4LVAOS52A from Ata SNEEL .......eeeiiiiiii e e et e e e e e e e e e e s s e s ata e e e rarereeaaaeaeeaeasaasannnnes 1
« Changed Package thermal impedance, Ry;a, values in the Thermal Information table From: 73 To: 90.9 (D), From:

82 To: 102.8 (DB), From: 120 To: 125.7 (DGV), From: 67 To: 54.8 (N), From: 64 To: 89.7 (NS), From: 108 To:
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5 Pin Configuration and Functions

D, DB, DGV, N, NS, or PW Package
16-Pin SOIC, SSOP, TVSOP, SO, PDIP, or TSSOP

RGY Package
16-Pin VQFN With Thermal Pad

Top View Top View
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Pin Functions
PIN
o) N I/0 DESCRIPTION
1 2Y0 I/O Port 2 channel 0
2 2Y2 I/0 Port 2 channel 2
3 2-COM I/O Port 2 common channel
4 2Y3 I/O Port 2 channel 3
5 2Y1 I/0 Port 2 channel 1
6 INH | Inhibit input
7 GND — Device ground
8 GND — Device ground
9 B | Logic input selector B
10 A | Logic input selector A
11 1Y3 I/O Port 1 channel 3
12 1Y0 I/O Port 1 channel 0
13 1-COM I/O Port 1 common channel
14 1yl I/O Port 1 channel 1
15 1Y2 I/O Port 1 channel 2
16 Vee — Device power
Copyright © 1999-2016, Texas Instruments Incorporated Submit Documentation Feedback 3

Product Folder Links: SN74LV4052A


http://www.ti.com/product/sn74lv4052a?qgpn=sn74lv4052a
http://www.ti.com
http://www.ti.com/product/sn74lv4052a?qgpn=sn74lv4052a
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCLS429K&partnum=SN74LV4052A

13 TEXAS

INSTRUMENTS
SN74LV4052A
SCLS429K —MAY 1999—REVISED NOVEMBER 2016 www.ti.com
6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT
Supply voltage, Vcc -0.5 7 \%
Input voltage, V,@ -0.5 7 \Y
Switch 1/O voltage, V,o@® -0.5 Vee + 0.5 \Y
Input clamp current, | V<0 -20 mA
I/O diode current, l,ok Vio <0and Vg > Ve 50 mA
Switch through current, I+ Vio =0to Vce +25 mA
Continuous current through Ve or GND +50 mA
Junction temperature, T, 150 °C
Storage temperature, Tgyg —65 150 °C

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

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

(3) This value is limited to 5.5 V maximum.

6.2 ESD Ratings

VALUE UNIT
o Human body model (HBM), per ANSI/ESDA/JEDEC JS-001(® +4000
Vesp) Electrostatic discharge - — 2 \%
Charged-device model (CDM), per JEDEC specification JESD22-Cc101®@ +2000

(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. Tested on D
package

6.3 Recommended Operating Conditions

see®
MIN MAX UNIT
Vee Supply voltage 2@ 55 \Y;
Vec=2V 15
. . . Vec=23Vto27V Vee % 0.7
Vi High-level input voltage (control inputs) \%
Vee=3Vto3.6V Ve % 0.7
Vec=45Vto55V Vee x 0.7
Vec=2V 0.5
. . Vec=23Vto27V Vee x 0.3
Vi Low-level input voltage (control inputs) \%
Vee=3Vto3.6V Vee x 0.3
Vec=45Vto55V Vee % 0.3
\ Control input voltage 0 55 \Y
Vio Input or output voltage 0 Vee \%
Vec=23Vto27V 200
At/Av Input transition rise or fall rate Vec=3V1to36V 100 ns/V
Vec=45Vto55V 20
Ta Operating free-air temperature -40 85 °C

(1) All unused inputs of the device must be held at Vcc or GND to ensure proper device operation. See Implications of Slow or Floating
CMOS Inputs (SCBA004).

(2) With supply voltages at or near 2 V, the analog switch on-state resistance becomes very nonlinear. TI recommends that only digital
signals be transmitted at these low supply voltages.
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6.4 Thermal Information

SN74LV4052A
THERMAL METRIC® (SgIC) (sggp) (T\E/)ggP) (PDNIP) (gg) (TSI;SVéP) (\/RQGFT\J) UINITr
16 PINS 16 PINS 16 PINS 16 PINS | 16 PINS 16 PINS 16 PINS
Rosa Junction-to-ambient thermal resistance 90.9 102.8 125.7 54.8 89.7 113.2 48.9 °CIW
Roscopy  Junction-to-case (top) thermal resistance 51.9 53.3 50.9 42.1 48.1 48.2 46.9 °C/W
Ross Junction-to-board thermal resistance 48 53.4 57.5 34.8 50.1 58.3 25 °C/W
T Junction-to-top characterization parameter 18.6 16.5 5.6 26.9 16.7 6.3 2 °C/IW
Vi Junction-to-board characterization parameter 47.8 52.9 57 34.7 49.8 57.8 25 °C/IW
Roscioy ~ Junction-to-case (bottom) thermal resistance — — — — — — 11.7 °CIW

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

6.5 Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN  TYP MAX | UNIT
Ta=25°C 43 180
VCC =23V
Ta =—40to 85°C 225
_ _ Ir=2mA, V;=Vcc Ta=25C 34 150
fon On-state switch resistance or GND, ViN\u=V)L | Veec=3V " Q
(see Figure 2) Ta =-40 to 85°C 190
Ta=25°C 25 75
VCC =45V
Ta =—40to 85°C 100
Ta=25°C 133 500
VCC =23V
Ta =—40to 85°C 600
. l+=2mA. V, =V, Ta =25°C 63 180
r Peak on-state resistance T T TCC e =3V Q
on(e) to GND, Vg = VL ce Tp = —40 to 85°C 225
Ta=25°C 35 100
VCC =45V
Ta = —40 to 85°C 125
Ta=25°C 15 30
VCC =23V
Ta =—40to 85°C 40
Difference in on-state It =2mA, V, = Vce _ Ta=25°C 11 20
Aron . . _ VCC =3V Q
resistance between switches | to GND, Viyy = V)L Ta = -40 to 85°C 30
Ta=25°C 0.7 15
VCC =45V
Ta =—40to 85°C 20
. Ta=25°C +0.1
I Control input current V=55V orGND, and Vcc=0to 5.5V HA
Ta = —40 to 85°C +1
OFF-state switch Ieakage V= Vcc_and Vo = G_ND, orV,= GND Ta =25°C +0.1
IS(Off) current and Vo = Vcc, VlNH. = VIH y and _ o . LIA
Vce = 5.5 V (see Figure 3) Ta=-401085°C £l
| ON-state switch leakage V| = V¢e or GND, Viny = Vi, and Ta=25°C 0.1 A
Sen)  current Vce = 5.5 V (see Figure 4) T, =40 to 85°C | M
lcc Supply current V| =Vcc or GND, Vec =5.5V, and Tp =—40 to 85°C 20 HA
Cic Control input capacitance f=10 MHz, Vcc = 3.3V, and Tp = 25°C 21 pF
Common terminal _ oo
Cis capacitance Vee =3.3Vand Tp = 25°C 131 pF
Cos Switch terminal capacitance | Vcc =3.3V and Tp = 25°C 5.6 pF
Ce Feedthrough capacitance Vcee =3.3Vand Ty =25°C 0.5 pF
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6.6 Switching Characteristics: Vo =25V 0.2V
over recommended operating free-air temperature range and Ve = 2.5 V £ 0.2 V (unless otherwise noted)

FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT
tpy  Propagation C_=15pF Ta=25°C 1.9 10
tor.  delay time COMory | YorCOM | (see Figure 5) [T, = 40 to 85°C 6]
tpzH . C_=15pF Ta=25°C 8 18
Enable delay t INH COMorY :
toat nable delay time or (seeFigure 6 ) T, =40 to 85°C 2 ns
vz i C_=15pF Ta=25°C 8.3 18
Disable delay t INH COMorY ;
tors isable delay time or (see Figure 6) A= 4010 85°C 3 ns
tpy  Propagation C_ =50 pF Ta=25°C 3.8 12
tor.  delay time COMory | YorCOM | (see Figure 5) [T, = 40 to 85°C 1] ™
tozn , CL =50 pF Ta=25°C 9.4 28
Enable delay t INH COMorY )
toat nable delay time or (see Figure 6) T, =40 to 85°C 5 ns
tpHz . . C_ =50 pF Ta=25°C 12.4 28
Disable delay t INH COMorY )
tors isable delay time or (see Figure 6) A= 4010 85°C 35 ns
6.7 Switching Characteristics: Vo =3.3V 0.3V
over recommended operating free-air temperature range and Vc = 3.3 V + 0.3 V (unless otherwise noted)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX UNIT
i = Ta=25°C 1.2 6
tuy - Propagation coMorY | Yorcom |SL=1SPF A ns
tpy.  delay time (see Figure 5) Ta = —40 to 85°C 10
= Ta=25°C 57 12
PZH  Enable delay time INH comory |CL=15pF A ns
tpzL (seeFigure 6) Ta = —40 to 85°C 15
= Ta=25°C 6.6 12
PHZ  pisable delay time INH comory |CL=15pF A ns
tpz (see Figure 6) Ta =—40 to 85°C 15
i = Ta=25°C 25 9
tuy - Propagation coMory | Yorcom |SL=50pF A ns
tpy.  delay time (see Figure 5) Ta = —40 to 85°C 12
= Ta=25°C 6.7 20
PZH  Enable delay time INH comory |CL=50pF A ns
tpzL (see Figure 6) Ta =—40 to 85°C 25
= Ta=25°C 9.5 20
PHZ  pisable delay time INH coMmory |CL=50pF A ns
tpLz (see Figure 6) Ta = —40 to 85°C 25
6.8 Switching Characteristics: Voc =5V 0.5V
over recommended operating free-air temperature range and Voc =5 V £ 0.5 V (unless otherwise noted)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT
tpy  Propagation C_=15pF Ta=25°C 0.7
tpHL delay time COMorY Y or COM (see Figure 5) Ta = —40 to 85°C ns
tpzH . C_=15pF Ta=25°C 4
Enable delay time INH COMorY : ns
tpzL i (seeFigure 6 ) Ta = —40 to 85°C 10
tpyz  Disable delay C_=15pF Ta=25°C 5 8
- INH COMorY : ns
tpz  time (see Figure 6) Ta = —40 to 85°C 10
tpy  Propagation C_=50pF Ta=25°C 15
tpHL delay time COMorY Y or COM (see Figure 5) Ta = —40 to 85°C ns
tpzH . C_=50pF Ta=25°C 4.7 14
Enable delay time INH COMorY . ns
tpzL y (see Figure 6) Ta = —40 to 85°C 18
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Switching Characteristics: Vo =5V £ 0.5V (continued)

over recommended operating free-air temperature range and Voc =5 V £ 0.5 V (unless otherwise noted)

FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN TYP MAX| UNIT
. _ Ta = 25°C 6.9 14
tpHz I_Dlsable delay INH COM or Y CL 5_0 pF A ns
tpz  time (see Figure 6) Ta = —40 to 85°C 18
6.9 Switching Characteristics: Analog
over recommended operating free-air temperature range (unless otherwise noted)
FROM TO
PARAMETER (INPUT) (OUTPUT) TEST CONDITIONS MIN  TYP MAX| UNIT
Vee =23V 30
C_ =50 pF, R_ = 600 Q, cc
(Fsrvev?tgﬁno% response COM or Y YOorCOM | fin=1MHZ (sine wave) | Voo =3V 35 MHz
see Figure 7
(see Figure 7) Vec =45V 50
Vee =23V —45
C_ =50 pF, R, = 600 Q, cc
gv:/?tiit:!; (betweenany | o or v YOrCoM |fn=1MHz (sinewave) | Vec=3V —45 dB
see Figure 8
( gure 8) Vec =45V —45
Vee =23V 20
. C_ =50 pF, R, = 600 Q, cc
Crosstalk (control input INH COMorY |f,=1MHz (sinewave) |Vec=3V 35 mv
to signal output) (See Figure 9)
Vec =45V 65
Feedthrough C_=50pF, R =6000Q, |Ycc=23V —45
attenuation COMorY Y or COM fin =1 MHz (sint(ez)wave) Vec =3V —45 dB
switch off see Figure 10
( ) ( 9 ) Vec =45V -45
Vi=2Vppand o
CL=50 pk)F, Vee =23V 0.1%
R, = 10 kQ, _
Sine-wave distortion COMorY Y or COM fin =1 kHz Vi= %‘5 Vp-p and 0.1%
) Vee =3V
(sine wave)
(see Figure 11) |V|=4V,,and o
Vee =45V 0.1%
(1) Adjust fi, voltage to obtain 0 dBm at output. Increase fin frequency until dB meter reads —3 dB.
(2) Adjust f, voltage to obtain 0 dBm at input.
6.10 Operating Characteristics
Ta = 25°C
PARAMETER TEST CONDITIONS TYP| UNIT
Cpd Power dissipation capacitance C,_ =50 pF and f = 10 MHz 11.8 pF

6.11 Typical Characteristics

3.9
3.6
3.3

3
2.7
2.4
2.1
1.8
15
1.2
0.9
0.6

Tep typ (ns)

25 275 3

—— C_ =15pF
—— C_=50pF

~

|

—

325 35 375 4

Vce (V)

425 45 475 5

Figure 1. Typical Propagation Delay vs V.
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7 Parameter Measurement Information
Vee
Vine =ViL
Vee
Vi=Vccor GND —@— (ON) @ Vo
GND
r —V'_vo Q
L °n 2 103
2 mA
(D
(V)
Figure 2. ON-State Resistance Test Circuit
Vee
VINH = VIH —| |
Vee

Vi 4@7 (OFF)

GND

L

Condition 1: V| = 0, Vg = V¢
Condition 2: V| =Vgg, Vo =0

Figure 3. OFF-State Switch Leakage-Current Test Circuit

Vee

Vinue = ViL ]
Vee
V| —@7 (ON) —  Open
GND

V| =V¢c or GND

Figure 4. ON-State Switch Leakage-Current Test Circuit
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Parameter Measurement Information (continued)

Vee
ViNH = VI —I |
Vee
Input (ON)
50 Q

GND

Figure 5. Propagation Delay Time, Signal Input to Signhal Output

Vee
50 Q
VINH
= = Vee
v, Vo RL=1kQ
S1T —O0——— S2
j GND T Cu j
TEST CIRCUIT
Vee
VINH Sﬁ 50% VINH
e
> tpz
|
:VCC |
Vo Sk 50% Vo
Vo ———————
(tpzL, tpzH)
Vee ————
VINH 7; 50% VINH
ov i
1
|4—i|f— tpLz
~VNeg¢c—————— +—
Vo % VoL +0.3V Vo
VoL
(tpLz, tPHZ)
VOLTAGE WAVEFORMS

Figure 6. Switching Time (tpz, tpLz, tpzn tpuz), Control to Signal Output

TEST S1 S2
tpLz/tpzL GND Vee
tpuz/tezn Vee GND
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Parameter Measurement Information (continued)

Vce
VINH =GND —— ‘
0.1 yF Voo
fin H (ON) Vo
GND

RL = 600 Q %cﬁsow

NOTE A: f;, is a sine wave.

Figure 7. Frequency Response (Switch ON)

Vee
VINH=GND — |
fin |—ww, (ON) Voi
600 Q GND
50 O l RL=600Q ICL=50|c>F
Vee
VinH=Vcc — |
Vee
(OFF) Vo2
GND

600 O l RL=600Q % CL =50 pF

Figure 8. Crosstalk Between Any Two Switches
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Parameter Measurement Information (continued)

50 Q Vee
= —  ViNH
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Figure 9. Crosstalk Between Control Input and Switch Output
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Figure 10. Feedthrough Attenuation (Switch OFF)
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Figure 11. Sine-Wave Distortion
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8 Detailed Description

8.1 Overview

The SN74LV4052A device is a dual, 4-channel CMOS analog multiplexer and demultiplexer that is designed for
2-V to 5.5-V V¢ operation. It has low input current consumption at the digital input pins and low crosstalk
between switches. The active low Inhibit (INH) tri-state all the channels when high and when low, depending on
the A and B inputs, one of the four independent input/outputs (nYO - nY3) connects to the COM channel. The
SN74LV4052A is available in multiple package options including TSSOP (PW) and QFN (RGY).

8.2 Functional Block Diagram

PRl {>GL[>Q

[

13 4com

5 ° DOL%

J U0

INH _8 {>o

2

3

2-COM
Copyright © 2016, Texas Instruments Incorporated

Figure 12. Logic Diagram (Positive Logic)

8.3 Feature Description

* The SN74LV4052A operates from 2-V to 5.5-V V¢ with extremely low input current consumption at the

CMOS input pins of A, B and INH.

e The SN74LV4052A enables fast switching with low crosstalk between the switches. 5.5 V peak level
bidirectional transmission allowed with the either analog or digital signals.

8.4 Device Functional Modes

Table 1 lists the functional modes of SN74LV4052A.

Table 1. Function Table

INPUTS

ON

INH

B

CHANNELS

1Y0, 2Y0

1Y1, 2Y1

1Y2, 2Y2

1Y3, 2Y3

T|r|r|r|ir

X|T|T|rr|rr

X|T|r|ZT|r|>

None
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9 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

9.1 Application Information

Typical applications for the SN74LV4052A include signal gating, chopping, modulation or demodulation (modem),
and signal multiplexing for analog-to-digital and digital-to-analog conversion systems.

9.2 Typical Application

3.3V
SN74LV4052A s~ L~ Lba Lo Do To 0o Lo
= = = = = = = N
5 e} ) ) ) ) 5 )
1Y0
1 _SDAL
1 SDA2
12
SDAX_ | 1com SDA3
1vs SDA4
SCLX_ | 2com 2Y0 SCLL
2t SCL2
2Y2
SCL3
2Y3
A B INH SCL4
MCU

Copyright © 2016, Texas Instruments Incorporated

Figure 13. Typical I1°C Multiplexing Application

9.2.1 Design Requirements

Designing with the SN74LV4052A device requires a stable input voltage between 2 V and 5.5 V (see
Recommended Operating Conditions for details). Another important design consideration are the characteristics
of the signal being multiplexed which ensures no important information is lost due to timing or incompatibility with
this device.

9.2.2 Detailed Design Procedure

The SN74LV4052A dual 1- to 4-channel multiplexer is ideal for 1°C selection. The 1°C data and clock lines are
selected using A,B select lines from the MCU. The pullup resistors are selected based on the capability of the
driver. Low pullup resistor results in faster rise time; however, it generates additional current during the low state
into the driver. See to the Recommended Operating Conditions of the datasheet for the input transition rates (V4
and V,)) of the CMOS inputs.
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Typical Application (continued)

9.2.3 Application Curve
18

— CL:lSpF

17 N — C_ = 50pF
16

NN
TN\

12 WA
\

A\

Tpp Max (ns)

11
10 AN

9 T~ I~
\

8 ~
7

25 275 3 325 35 375 4 425 45 475 5
Vee(V)

Figure 14. Maximum Propagation Delay vs V.
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10 Power Supply Recommendations

Most systems have a common 3.3-V or 5-V rail that can supply the V¢ pin of this device. If this rail is not
available, a switched-mode power supply (SMPS) or a low dropout regulator (LDO) can supply this device from a
higher-voltage rail.

See the Recommended Operating Conditions for operating voltage range for this device. Having bypass
capacitors of 0.1 pF is highly recommended.

11 Layout

11.1 Layout Guidelines

Tl recommends keeping the signal lines as short and as straight as possible (see Figure 15). Incorporation of
microstrip or stripline techniques are also recommended when signal lines are more than 1 in. long. These traces
must be designed with a characteristic impedance of either 50-Q or 75-Q as required by the application. Do not
place this device too close to high-voltage switching components because they may cause interference. Not all
PCB traces can be straight and therefore some traces must turn corners. Figure 16 shows progressively better
techniques of rounding corners. Only the last example (BEST) maintains constant trace width and minimizes
reflections.

11.2 Layout Example

Pinl ¢ Ground Plane

Figure 15. Layout Schematic
WORST BETTER BEST

7
/1W min.

w
Figure 16. Trace Example

Copyright © 1999-2016, Texas Instruments Incorporated Submit Documentation Feedback 15
Product Folder Links: SN74LV4052A


http://www.ti.com/product/sn74lv4052a?qgpn=sn74lv4052a
http://www.ti.com
http://www.ti.com/product/sn74lv4052a?qgpn=sn74lv4052a
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SCLS429K&partnum=SN74LV4052A

13 TEXAS
INSTRUMENTS
SN74LV4052A

SCLS429K —MAY 1999—REVISED NOVEMBER 2016 www.ti.com

12 Device and Documentation Support

12.1 Documentation Support

12.1.1 Related Documentation

For related documentation, see the following:
Implications of Slow or Floating CMOS Inputs (SCBAQ04)

12.2 Receiving Notification of Documentation Updates

To receive naotification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

12.3 Community Resource

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect TI's views; see TI'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 TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

12.4 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

12.5 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
“:'\ during storage or handling to prevent electrostatic damage to the MOS gates.

12.6 Glossary

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

13 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, enhancements, improvements and other
changes to its semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest
issue. Buyers should obtain the latest relevant information before placing orders and should verify that such information is current and
complete. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

TI warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques are used to the extent Tl deems necessary
to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not necessarily
performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI components or services are used. Information
published by TI regarding third-party products or services does not constitute a license to use such products or services or a warranty or
endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property of the
third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of significant portions of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration
and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such altered
documentation. Information of third parties may be subject to additional restrictions.

Resale of TI components or services with statements different from or beyond the parameters stated by TI for that component or service
voids all express and any implied warranties for the associated TI component or service and is an unfair and deceptive business practice.
Tl is not responsible or liable for any such statements.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Ill (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

TI has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications
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Microcontrollers
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