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TAS5805M Evaluation Module

This user's guide describes the operation of the TAS5805M Evaluation Modules (EVM). The
TAS5805MEVM is a stand-alone EVM. Use the PurePath™ Control Console 3 GUI (PPC3) to initialize
and operate this EVM. The main contents of this document are:

1. Hardware descriptions and implementation
2. TAS5805MEVM operations

Required equipment and accessories:

1. TAS5805MEVM
2. A USB micro type-B cable
3. Power Supply Unit (PSU)
4. Speakers and cables
5. Desktop or laptop running Windows 7, Windows 8 or Windows 8.1
6. Audio source: This can be a DVD player with a coaxial cable or Playback Media from Windows 7,
Windows 8 or Windows 8.1.
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1 Hardware Overview

The TAS5805MEVM showcases the latest Tl digital input Class-D closed loop amplifier. The TAS5805M is
a digital input stereo Class-D audio amplifier with enhanced processing and low idle power dissipation.
The TAS5805MEVM is a stand-alone EVM, which has a single power supply input, USB control via
PurePath Control Console 3 (PPC3) and flexible audio input options.
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1.1 Features
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Figure 1. TAS5805MEVM

*  96-kHz Input Sample Rate Support
e 2.0, Mono and 2.1 Capable
* Operates in BTL or PBTL

» Provides flexible input signal routing (USB, Coax and external I12S)

« Demonstration, Evaluation and Development environment via the PurePath Console 3 software (GUI)

1.2 Functions

The digital audio data input to the TAS5805MEVM is selectablefrom USB audio, coaxial SPDIF and PSIA

(external 12S).

1.3 Detailed Operations

The TAS5805MEVM only requires a single supply to operate. Three different audio sources can be

selected:

1. If XMOS is selected manually by toggling the S1 switch, the Windows Media Player can be used to

stream audio.

2. If SPDIF is selected manually by toggling the S1 switch, a DVD player with a coaxial cable can be
used to provide audio stream.

3. If external digital audio source such as Programmable Serial Interface Adapter (PSIA) from Audio
Precision, jumpers can be used to insert external I2S signals.

2 TAS5805M Evaluation Module
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The USB connection is also used to provide 1°c communications with the two TAS5805M devices on the
EVM. The Pure Path Console 3 (PPC3) is the software tool which can initialize and operate this EVM.

2 Hardware Setup

1. Connect speakers to TAS5805MEVM.
2. Connect a PSU to the TAS5805MEVM and turn on the power. The 3.3-V LED (Green) is illuminated.

3. Plugin a USB cable from the PC to the TAS5805MEVM. The USB READY LED (Blue) is also
illuminated.

4. If a coaxial SPDIF source is used, the blue SPDIF LOCK LED is illuminated.

2.1 I°C Device Addresses

The default 7-bit 12C addresses on the EVM are set to 0x2c for the top device (U1) and 0x2d for the
bottom one (U2).

3 Schamatics, Board Layouts, and Bill of Materials
This section includes the EVM schematics, board layouts and bill of materials.

.1 Schematics
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Figure 2. TAS5805MEVM Schematic (1 of 5)
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Figure 4. TAS5805MEVM Schematic (3 of 5)
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Figure 5. TAS5805MEVM Schematic (4 of 5)
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Figure 6. TAS5805MEVM Schematic (5 of 5)
3.2 Board Layouts
Figure 7 and Figure 8 illustrate the board layouts for the EVM.
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Figure 7. TAS5805MEVM Top Overlay

6 TAS5805M Evaluation Module SLOU510-May 2018

Submit Documentation Feedback
Copyright © 2018, Texas Instruments Incorporated


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=SLOU510

13 TEXAS

INSTRUMENTS

www.ti.com

Schamatics, Board Layouts, and Bill of Materials

3.3 Bill of Materials

Figure 8. TAS5805MEVM Bottom Overlay

Designator Quantity Value Description PackageReferen | PartNumber Manufacturer
ce
C1, C10, C11, 4 1000pF CAP, CERM, 0603 GRM188R72A10 | MuRata
C18 1000 pF, 100 2KA01D
V,+/- 10%, X7R,
0603
C4,C5,C8,C9, |8 22uF CAP, CERM, 22 | 0805 C2012JB1V226 | TDK
C26, C27, C30, WF, 35V, +/- M125AC
C31 20%, JB, 0805
C6, C7, C28, 4 0.1uF CAP, CERM, 0.1 | 0402 C1005X7R1H10 | TDK
C29 UF, 50V, +/- 4K050BB
10%, X7R, 0402
C12, C33 2 4.7uF CAP, CERM, 4.7 | 0603 C0603C475K8P | Kemet
UF, 10V, +/- ACTU
10%, X5R, 0603
C13, C34 2 0.1uF CAP, CERM, 0.1 | 0603 C0603C104K4R | Kemet
UF, 16 V, +/- ACTU
10%, X7R, 0603
Cl6, C19,C21, |8 0.22uF CAP, CERM, 0603 C1608X7R1H22 | TDK
C22, C35, C38, 0.22 uF, 50 V, 4K080AB
C40, C41 +/- 10%, X7R,
0603
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C17, C20, C37, |4 1uF CAP, CERM, 1 | 0603 CO0603C105K4P | Kemet
C39 WF, 16 V, +/- ACTU
10%, X5R, 0603
C23, C32,C36, |4 0.68uF CAP, CERM, 0805 CO0805C684K5R | Kemet
c42 0.68 WF, 50 V, ACTU
+- 10%, X7R,
0805
C24, C25 2 390uF CAP, AL,390 | 10x10 UCL1V391MNL1 | Nichicon
WF, 35V, +/- GS
20%, 0.08 Q,
SMD
C43 1 0.1uF CAP, CERM, 0.1 | 0603 GCM188R71H10 | MuRata
WF, 50 V, +/- 4KA57D
10%, X7R, 0603
C44 1 4.7uF CAP, CERM, 4.7 | 1210 GRM32ER71H4 | MuRata
WF, 50 V, +/- 75KAS88L
10%, X7R, 1210
C45, C61, C62, |39 0.1uF CAP, CERM, 0402 GRM155R71C10 | MuRata
C70, C71, C72, 0.1UF, 16V, +/- 4KA88D
C73, C74, C75, 10%, X7R, 0402
C76, C77, C78,
C79, C80, C81,
C82, C89, C90,
C91, C92, C93,
C94, C95, C96,
€97, C98, C99,
€100, C101,
C102, C105,
€106, C108,
C109, C110,
C111, C112,
C114, C117
C46 1 22uF CAP, CERM, 22 | 0603 GRM188R60J22 | MuRata
WF, 6.3 V,+/- 6MEA0J
20%, X5R, 0603
C47, C60 2 10uF CAP, CERM, 10 | 0603 C1608X5R1A10 | TDK
WF, 10 V, +/- 6MOSOAC
20%, X5R, 0603
c48 1 8200pF CAP, CERM, 0402 GRM155R71H82 | MuRata
8200 pF, 50 2KA88D
V,+/- 10%, X7R,
0402
C49 1 27pF CAP, CERM, 27 | 0402 GRM1555C1H27 | MuRata
pF, 50 V,+/- 5%, 0JA01D
COG/NPO, 0402
C50 1 1000pF CAP, CERM, 0402 GRM155R71H10 | MuRata
1000 pF, 50 2KAO1D
V,+/- 10%, X7R,
0402
C51, C52, C66, |11 0.1uF CAP, CERM, 0.1 | 0402 GRM155R71C10 | MuRata
C67, C68, C69, WF, 16 V, +/- 4KA88D
C85, C103, 10%, X7R, 0402
€104, C115,
C116
C53, C54 2 0.047uF CAP, CERM, 0402 GRM155R71C47 | MuRata
0.047 pF, 16 3KAO1D
V,+/- 10%, X7R,
0402
C55, C56 2 12pF CAP, CERM, 12 | 0603 GRM1885C1H12 | MuRata
pF, 50 V,+/- 5%, 0JA01D
COG/NPO, 0603
C57,C58,C59 |3 10pF CAP, CERM, 10 | 0402 GRM1555C1H10 | MuRata
pF, 50 V, +/- 5%, 0JA01D
COG/NPO, 0402
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C63 4700pF CAP, CERM, 0402 GRM155R71E47 | MuRata
4700 pF, 25V, 2KA01D
+/- 10%, X7R,
0402

C64 0.068uF CAP, CERM, 0402 C1005X7R1H68 | TDK
0.068 pF, 50 V, 3K050BB
+/- 10%, X7R,
0402

C65 1uF CAP, CERM, 1 | 0402 C1005X5R0J105 | TDK
uF, 6.3V, +/- MO050BB
20%, X5R, 0402

C83, C84 22uF CAP, CERM, 22 | 0805 GRM21BZ71A22 | MuRata
pF, 10 V, +/- 6ME15L
20%, X7R, 0805

C86 1uF CAP, CERM, 1 | 0603 GRM188R71E10 | MuRata
uF, 25V, +/- 5KA12D
10%, X7R, 0603

c87 1uF CAP, CERM, 1 | 0402 GRM155R70J10 | MuRata
uF, 6.3V, +/- 5MA12D
20%, X7R, 0402

C88 0.01uF CAP, CERM, 0402 GRM155R70J10 | MuRata
0.01 pF, 6.3V, 3KAO01D
+/- 10%, X7R,
0402

Cc107 2.2uF CAP, CERM, 2.2 | 0603 GRM188R71A22 | MuRata
uF, 10 V, +/- 5KE15D
10%, X7R, 0603

C113 470pF CAP, CERM, 0402 GRM1555C1E47 | MuRata
470 pF, 25V, +/- 1JA01D
5%, COG/NPO,
0402

D1 30V Diode, Schottky, | M-FLAT CMSO01(TE12L,Q | Toshiba
30V, 3A, M- M)
FLAT

D2 60V Diode, Schottky, | SMA B360A-13-F Diodes Inc.
60V, 3 A SMA

D3 Green LED, Green, LED_0603 150060GS75000 | Wurth Elektronik
SMD

D4 Blue LED, Blue, SMD | Blue LED SMLP12BC7TT8 | Rohm

6

D5 Blue LED, Blue, SMD | LED_0603 150060BS75000 | Wurth Elektronik

H1, H2, H3, H4 MACHINE PMS 440 0038 B&F Fastener
SCREW PAN PH Supply
PHILLIPS 4-40

H5, H6, H7, H8 ROUND ROUND 2027 Keystone
STANDOFF 4-40 | STANDOFF 4-40
ALUM 1/2" ALUM 1/2 inch

Ji1, J3, J6, J8 Header (friction | Header, 2x1, B2PS- JST
lock), 3.96mm, 3.96mm, R/A VH(LF)(SN) Manufacturing
2x1, Tin, R/A,
TH

J2,J5 JUMPER TIN 6.85x0.97x2.51 | S1911-46R Harwin
SMD mm

J4,J7, J15, J18, Header, 100mil, | Sullins 100mil, PBC02SAAN Sullins

J19 2x1, Gold, TH 1x2, 230 mil Connector

above insulator Solutions

J9 Binding Post, 11.4x27.2mm 7006 Keystone
RED, TH

J10 Binding Post, 11.4x27.2mm 7007 Keystone
BLACK, TH

J11 RCA Jack, PC Mount Phono | 970 Keystone
White, R/A, TH | Jack-White, TH
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J12,J13, J14 3 Header, 100mil, | PBCO3SAAN PBCO3SAAN Sullins
3x1, Gold, TH Connector
Solutions
J16 1 Receptacle, 6x1 Receptacle | LPPBO61NGCN- | Sullins
50mil, 6x1, Gold, RC Connector
R/A, TH Solutions
Ji7 1 Connector, Connector, USB | DX4R205JJAR1 | JAE Electronics
Receptacle, Micro AB 800
Micro-USB Type
AB, R/A, Bottom
Mount SMT
L1, L2, L3, L4 4 300 Q Ferrite Bead, 0806 NFZ2MSM301S | MuRata
300 Q @ 100 N10L
MHz, 3.1 A,
0806
L5, L6, L7, L8 4 4.7uH Inductor, 6.3%x4.5x6.3mm 1255AY- MuRata Toko
Shielded, 4.7 4AR7M=P3
UH, 4 A, 0.023
Q, SMD
L9 1 6.8uH Inductor, 4.0x3.1x4.0mm XAL4030- Coilcraft
Shielded, 682MEB
Composite, 6.8
HH, 3.6 A,
0.0674 Q, SMD
L10 1 120 Q Ferrite Bead, 0402 MMZ1005Y121C | TDK
120 Q @ 100
MHz, 0.4 A,
0402
L11 1 470nH Inductor, Inductor, VLS2012ET- TDK
Shielded Drum 2x1.2x2mm R47N
Core, Ferrite,
470 nH, 2 A,
0.059 Q, SMD
L12 1 600 Q Ferrite Bead, 0805 MPZ2012S601A | TDK
600 Q @
100MHz, 2A,
0805
Q1 1 40V Transistor, PNP, | SOT-23 MMBT3906 Fairchild
40V, 0.2 A, Semiconductor
SOT-23
R5 1 4,70k RES, 4.70 k, 1%, | 0402 RC0402FR- Yageo America
0.0625 W, 0402 074K7L
R6, R8, R67 3 10.0k RES, 10.0 k, 1%, | 0402 CRCWO040210K0 | Vishay-Dale
0.063 W, 0402 FKED
R7 1 15.0k RES, 15.0 k, 0402 ERA-2AEB153X | Panasonic
0.1%, 0.063 W,
AEC-Q200
Grade 0, 0402
R9 1 249k RES, 249 k, 1%, | 0603 RCO603FR- Yageo America
0.1 W, 0603 07249KL
R10 1 169k RES, 169 k, 1%, | 0603 RCO0603FR- Yageo America
0.1 W, 0603 07169KL
R11 1 10.2k RES, 10.2 k, 1%, | 0603 RCO603FR- Yageo America
0.1 W, 0603 0710K2L
R12 1 73.2k RES, 73.2 k, 1%, | 0603 RCO0603FR- Yageo America
0.1 W, 0603 0773K2L
R13 1 2.43k RES, 2.43 k, 1%, | 0603 RCO603FR- Yageo America
0.1 W, 0603 072K43L
R14 1 26.7k RES, 26.7 k, 1%, | 0603 RCO0603FR- Yageo America
0.1 W, 0603 0726K7L
R15, R30 2 360 RES, 360 Q, 5%, | 0402 CRCWO0402360 | Vishay-Dale
0.063W, 0402 RJINED
R16 1 1.00Meg RES, 1.00 M, 0402 ERJ-2RKF1004X | Panasonic
1%, 0.1 W, 0402
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R17 7.50k RES, 7.50 k, 1%, | 0402 CRCWO04027K50 | Vishay-Dale
0.063 W, 0402 FKED

R18 100 RES, 100, 1%, 0603 CRCWO0603100 | Vishay-Dale
0.1 W, 0603 RFKEA

R19 2.00k RES, 2.00 k, 1%, | 0603 CRCWO06032K00 | Vishay-Dale
0.1 W, 0603 FKEA

R20 75.0 RES, 75.0, 1%, |0603 CRCWO060375R | Vishay-Dale
0.1 W, 0603 OFKEA

R21, R22, R24 49.9 RES, 49.9 Q, 0402 CRCWO040249R | Vishay-Dale
1%, 0.063W, 9FKED
0402

R23 470 RES, 470, 1%, 0603 RCO0603FR- Yageo America
0.1 W, 0603 07470RL

R25, R27, R32, 4.99k RES, 4.99k Q, 0402 CRCW04024K99 | Vishay-Dale

R33 1%, 0.063W, FKED
0402

R26 100 RES, 100, 1%, 0402 ERJ-2RKF1000X | Panasonic
0.1 W, 0402

R28 681 RES, 681, 1%, 0402 CRCW0402681 | Vishay-Dale
0.063 W, 0402 RFKED

R29 100k RES, 100k Q, 0402 CRCWO0402100K | Vishay-Dale
1%, 0.063W, FKED
0402

R35 40.2k RES, 40.2 k, 1%, | 0402 ERJ-2RKF4022X | Panasonic
0.1 W, AEC-
Q200 Grade 0,
0402

R36 1.00Meg RES, 1.00 M, 0603 RCO0603FR- Yageo America
1%, 0.1 W, 0603 071ML

R37 162k RES, 162 k, 1%, | 0603 RCO0603FR- Yageo America
0.1 W, 0603 07162KL

R38 1.0k RES, 1.0 k, 5%, |0402 CRCWO04021K00 | Vishay-Dale
0.063 W, 0402 JNED

R39, R40 2.2k RES, 2.2 k, 5%, | 0402 CRCW04022K20 | Vishay-Dale
0.063 W, 0402 JNED

R41, R42, R43, 0 RES, 0, 5%, 0.1 | 0603 RCO0603JR- Yageo America

R44, R66, R68 W, 0603 070RL

R45 4.7 RES, 4.7, 5%, 0603 CRCWO06034R7 | Vishay-Dale
0.1 W, 0603 0JNEA

R46, R56, R57, 10.0k RES, 10.0 k, 1%, | 0201 CRCWO020110KO0 | Vishay-Dale

R60, R62, R69 0.05 W, 0201 FKED

R47, R49, R50, 33.2 RES, 33.2, 1%, |0201 RC0201FR- Yageo America

R53, R58, R59, 0.05 W, 0201 0733R2L

R61

R48 10k RES, 10 k, 5%, | 0402 CRCWO040210KO0 | Vishay-Dale
0.063 W, 0402 JNED

R51 680 RES, 680, 1%, 0603 RCO0603FR- Yageo America
0.1 W, 0603 07680RL

R52 10.0k RES, 10.0 k, 1%, | 0402 ERJ-2RKF1002X | Panasonic
0.1 W, 0402

R54 0 RES, 0, 5%, 0201 ERJ-1GEOROOC | Panasonic
0.05 W, 0201

R55 43.2 RES, 43.2, 1%, |0402 CRCWO040243R | Vishay-Dale
0.063 W, 0402 2FKED

R63 25.5k RES, 25.5 k, 1%, | 0201 RCO0201FR- Yageo America
0.05 W, 0201 0725K5L

R64 47.0k RES, 47.0 k, 1%, | 0402 RC0402FR- Yageo America
0.0625 W, 0402 0747KL

R65 51.0k RES, 51.0 k, 1%, | 0201 RCO0201FR- Yageo America
0.05 W, 0201 0751KL
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S1

1

Switch, Toggle,
SPDT 1Pos, TH

7 X 11 X4.5 mm

G12AP

NKK Switches

SH1, SH2, SH3,
SH4, SH5, SH6

1x2

Shunt, 100mil,
Gold plated,
Black

Shunt

SNT-100-BK-G

Samtec

TP1, TP2, TP3,
TP4, TP11,
TP12, TP13,
TP14, TP15,
TP16, TP17,
TP18, TP19

13

Test Point,
Miniature,
Orange, TH

Orange
Miniature
Testpoint

5003

Keystone

TP5, TP6

Red

Test Point,
Multipurpose,
Red, TH

Red
Multipurpose
Testpoint

5010

Keystone

TP7, TP8, TP9,
TP10

Black

Test Point,
Compact, Black,
TH

Black Compact
Testpoint

5006

Keystone

U1, U2

20W Inductor-
Less, Digital
Input, Stereo,
Closed-Loop
Class-D Audio
Amplifier with
Enhanced
Processing and
Low Idle Power
Dissipation,
PWPO0028E
(TSSOP-28)

PWPO0028E

TAS5805MPWP
R

Texas
Instruments

u3

3.5V to 28V
Input, 3.5A,
1MHz Step-
Down Converter
with Eco-mode,
DDAOO008H
(SOIC-8)

DDAO00O8H

TPS54332DDAR

Texas
Instruments

u4

Single Output
Fast Transient
Response LDO,
1A, Fixed 3.3V
Output, 2.7 to 10
V Input, with Low
1Q, 8-pin SOIC
(D), -40 to 125
degC, Green
(ROHS & no
Sb/Br)

DO0O8A

TPS76833QDR

Texas
Instruments

U5, U6

Single Inverter
Gate,
DRLOOO05A,
LARGE T&R

DRLOOO5A

SN74LVC1GU0O4
DRLR

Texas
Instruments

U7, U9, U10

Single 2-Line to
1-Line Data
Selector
Multiplexer,
DCTO008A
(SSOP-8)

DCTO008A

SN74LVC2G157
DCTR

Texas
Instruments

us

Automotive
Catalog 96-kHz
24-Bit Digital
Audio Interface
Receiver, 50 ps
Jitter, 3.3V, -40
to 85 degC, 28-
Pin TSSOP
(PW), Green
(ROHS & no
Sh/Br)

PWO0028A

DIR9001IPWQ1

Texas
Instruments
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Uil

Single Output
Low Noise LDO,
400 mA, Fixed
1.8 V Output, 1.7
to 5.5 V Input,
with Reverse
Current
Protection, 5-pin
SOT-23 (DBV),
-40 to 85 degC,
Green (RoHS &
no Sh/Br)

DBVO00O5A

TPS73618DBVR

Texas
Instruments

ui2

IC MCU 32BIT,
TQFP-128

TQFP-128

XEF216-512-
TQ128-C20

XMOS
semiconductor

U13, U20

Single 2-Line to
1-Line Data
Selector/Multiple
xer, DCUOOO8SA
(VSSOP-8)

DCUOO008A

SN74LVC2G157
DCUR

Texas
Instruments

u14

2-BIT
UNDIRECTIONA
L VOLTAGE-
LEVEL
TRANSLATOR,
DQMO008A
(X2SON-8)

DQMO008A

SN74AVC2T244
DQMR

Texas
Instruments

u15

Programmable
1-PLL VCXO
Clock
Synthesizer With
1.8-V, 2.5-V, and
3.3-V Outputs,
PWO0014A
(TSSOP-14)

PWO0O014A

CDCE913PWR

Texas
Instruments

ui6

DUAL
BUFFER/DRIVE
R WITH OPEN
DRAIN
OUTPUTS,
DSFO006A

DSFO006A

SN74LVC2G07D
SFR

Texas
Instruments

u17

Single-Channel,
Adjustable
Supervisory
Circuit in Ultra-
Small Package,
DRYOQO006A
(USON-6)

DRYO0O06A

TPS3897ADRYR

Texas
Instruments

uis8

Low-Voltage 8-
Bit 12C and
SMBus /0
Expander, 1.65
to 5.5V, -40to
85 degC, 16-pin
QFN (RGT),
Green (ROHS &
no Sh/Br)

RGTO0016A

TCAG6408ARGT
R

Texas
Instruments

u19

3-A Step-Down
Converter with
Hiccup Short
Circuit Protection
in 2x2 QFN
Package,
RLTO007A

RLTOO07A

TPS62085RLTR

Texas
Instruments

Y1

Crystal, 12.288
MHz, 12 pF,
SMD

3.2x2.5mm

ABMBAIG-
12.288MHZ-12-
2Z-T3

Abracon
Corporation
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Y2 1 OSC, 24 MHz, 2x1.6mm ASTMLPA- Abracon
2.25-3.63V, 24.000MHZ-EJ- | Corporation
SMD E-T

C2, C3, C14, 0 1000pF CAP, CERM, 0603 06035A102KAT2 | AVX

C15 1000 pF, 50 V, A
+/- 10%,
COG/NPO, 0603

FID1, FID2, 0 Fiducial mark. N/A N/A N/A

FID3, FID4, There is nothing

FID5, FID6 to buy or mount.

R1,R2,R3,R4 |0 68 RES, 68, 5%, 0603 CRCWO060368R | Vishay-Dale
0.1 W, 0603 0JNEA

R31, R34 0 4.99k RES, 4.99k Q, 0402 CRCW04024K99 | Vishay-Dale
1%, 0.063W, FKED
0402

14
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IMPORTANT NOTICE FOR TI DESIGN INFORMATION AND RESOURCES

Texas Instruments Incorporated (‘TI”) technical, application or other design advice, services or information, including, but not limited to,
reference designs and materials relating to evaluation modules, (collectively, “Tl Resources”) are intended to assist designers who are
developing applications that incorporate TI products; by downloading, accessing or using any particular TI Resource in any way, you
(individually or, if you are acting on behalf of a company, your company) agree to use it solely for this purpose and subject to the terms of
this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its TI Resources.

You understand and agree that you remain responsible for using your independent analysis, evaluation and judgment in designing your
applications and that you have full and exclusive responsibility to assure the safety of your applications and compliance of your applications
(and of all TI products used in or for your applications) with all applicable regulations, laws and other applicable requirements. You
represent that, with respect to your applications, you have all the necessary expertise to create and implement safeguards that (1)
anticipate dangerous consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that
might cause harm and take appropriate actions. You agree that prior to using or distributing any applications that include TI products, you
will thoroughly test such applications and the functionality of such Tl products as used in such applications. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular TI Resource.

You are authorized to use, copy and modify any individual TI Resource only in connection with the development of applications that include
the Tl product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE TO
ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TlI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING TI RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS.

TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY YOU AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS EVEN IF
DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL TI BE LIABLE FOR ANY ACTUAL, DIRECT, SPECIAL,
COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN CONNECTION WITH OR
ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER TI HAS BEEN ADVISED OF THE
POSSIBILITY OF SUCH DAMAGES.

You agree to fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of your non-
compliance with the terms and provisions of this Notice.

This Notice applies to TI Resources. Additional terms apply to the use and purchase of certain types of materials, Tl products and services.
These include; without limitation, TI's standard terms for semiconductor products http://www.ti.com/sc/docs/stdterms.htm), evaluation
modules, and samples (http://www.ti.com/sc/docs/sampterms.htm).

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
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