
OUT_A

PWM_C

OUT_B

MOC

MOB

OTW~

FAULT~

M1

RESET_B~

VREG

AGND

OUT_C

PWM_B

PWM_A

RESET_C~

RESET_A~

V1+

I-TOTAL

V2+

IC-FB

ADC-Vhb3

ADC-Vhb2

ADC-Vhb1

MOA

V3+

IA-FB

V4+

IB-FB

IS-IhbC

IS-IhbA

IS-TOTAL

IS-IhbB

GND

GND

GND

LED5

GND

LED6

GND

/OTW

/FAULT

PWMA

PWMB

PWMC

GND

GND

GVDD

GND

GVDD

GVDD

GND

GND

GNDGND

0.1000uF

C37

0.1000uF

C43

0.1000uF

C46

392.0000ohms

R46

392.0000ohms

R47

+3.3V

+3.3V

30.0000Kohms

R37

0.1000uF

C33

1.0000uF

C35

1.0000uF

C34

1.0000uF

C30

L2

4.7000uH

L3

4.7000uH

L4

4.7000uH

47.0000uF

C31
+

1.0000uF

C32

PVDD

PVDD

PVDD

1.0000ohms

R36

0.1000uF

C36

0.1000uFC42

0.1000uFC45

OUT_C

OUT_B

OUT_A

10.0000mohms

R50

U1

DRV8312DDW

44

43

42

41

40

39

38

37

36

35

34

33

32

31

30

29

28

27

26

25

24

2322

21

20

19

18

17

16

15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

U1

PowerPad

GND
M1
3

2

1

PBC03SAAN

10.0000mohms

R53

10.0000mohms

R52

Q1

ZXM62P03E6TA

ZXM62P03E6TA

SG

D

Q2

ZXM62P03E6TA

ZXM62P03E6TA

SG

D

IC-FB

I-TOTAL

2
3

1 RSTC

RSTA
2

3

1

1

3
2

RSTB

57.6000Kohms

R48

C19

220.0000pF

1.0000Kohms

R28

49.9000Kohms

R40

GND

2

1

5

4

3

OPA365AIDBV

OA1
+IN

-IN V-

VOUT

V+

GND

GND

0.1000uF

C23
33.0000ohms

R18
+3.3V+2.5V

C25

220.0000pF

1.0000Kohms

R32

0.0010uF

C57

0.0000ohms

R20

38.3000Kohms

R24

5.0000mohms

R51

GND

28.7000Kohms

R49

C20

220.0000pF

1.0000Kohms

R29

49.9000Kohms

R41

GND

OA2

OPA365AIDBV

3

4

5

1

2

+IN

-IN V-

VOUT

V+

GND

GND

0.1000uF

C24 33.0000ohms

R19
+3.3V+2.5V

C26

220.0000pF

1.0000Kohms

R33

0.0010uF

C58

0.0000ohms

R21

19.1000Kohms

R25

95.3000Kohms

R38

4.9900Kohms

R39

GND

0.0470uF

C50

GND

4.9900Kohms

R43
0.0470uF

C56

GND GND

95.3000Kohms

R42

4.9900Kohms

R45
0.0470uF

C55

GND GND

95.3000Kohms

R44

1

2

3

4

MOTOR

GND

IB-FB

IA-FB

28.7000Kohms

R54

C21

220.0000pF

1.0000Kohms

R30

49.9000Kohms

R16

GND

OA3

OPA365AIDBV

3

4

5

1

2

+IN

-IN V-

VOUT

V+

GND

GND

0.1000uF

C29
33.0000ohms

R63
+3.3V+2.5V

C27

220.0000pF

1.0000Kohms

R35

0.0010uF

C59

0.0000ohms

R22

19.1000Kohms

R26

28.7000Kohms

R55

C22

220.0000pF

1.0000Kohms

R31

49.9000Kohms

R62

GND

2

1

5

4

3

OPA365AIDBV

OA4
+IN

-IN V-

VOUT

V+

GND

GND

0.1000uF

C39
33.0000ohms

R64
+3.3V+2.5V
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220.0000pF

1.0000Kohms
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0.0010uF
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0.0000ohms
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GND

C12

0.1000uF

GVDD

GVDD

IS-IhbA

IS-TOTAL

IS-IhbB

IS-TOTAL

Shielded GND

IS-TOTAL
IS-IhbC

IS-TOTAL

IS-IhbA

IS-TOTAL

IS-IhbB

Shielded GND

IS-TOTAL

IS-TOTAL

IS-IhbC

FROM J1

DRV8312 EVALUATION BOARD

DRV8312 EVALUATION BOARD

HIGH VOLTAGE WARNING
FOR VOLTAGE POTENTIALS OF
50V OR GREATER

1

ROUTED GROUND
(SHIELDED FROM GND PLANE)

STUFF OPTION

TO J1

TO J1

TO J1

TO J1

TO J1

OUTPUTS

TO J1

TO J1

STUFF OPTION
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STATUS

DAC_PWM1DAC_PWM2DAC2

VDCBUS

QEPA

CAP3

CAP1

OTW~

I-TOTAL

IB-FB

RESET_B~

DAC_PWM3

QEPB

QEPI

CAP2

CAN-RXCAN-TX

SPI-CLK

SPI-SIMOSPI-SOMI

ADC-Vhb3

IC-FB

PWM_A

DAC3

DAC1

E1A

E1B

E1C

E2C

E2A

E2B

SPI-STE

IA-FB

ADC-Vhb1ADC-Vhb2

PWM_B

PWM_CRESET_C~

FAULT~

RESET_A~

START

STOP

TSI

LED-2

LED-1

+3.3V

GND

+3.3V

GND

C41

0.1000uF

+3.3V

GND

C44

0.1000uF

100
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1

J1

V33-ISO

NC

NC

NC

GND-ISO

NC

ADC-B1

AGND

AGND

ADC-B0

NC

ADC-B5

ADC-B6

GPIO-50

AGND

ADC-B4

ADC-B3

AGND

ADC-B2

GPIO-60

ADC-B7

GPIO-62

GPIO-02

GPIO-00

DGND

GPIO-08

GPIO-06

GPIO-04

GPIO-15

GPIO-24
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GPIO-26

GPIO-86

GPIO-12

GPIO-84

GPIO-48

GPIO-10

GPIO-16

GPIO-18

GPIO-20

GPIO-87

GPIO-22

GPIO-32

GPIO-34

GPIO-30

GPIO-28
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TMS

TCK
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V33-ISO

NC
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NC
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AGND
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ADC-A1
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GPIO-59
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ADC-A4

ADC-A3

AGND
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TDO
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TDI
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C47

0.0010uF

C48

0.0010uF

C49

0.0010uF
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GND
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+5VD
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J10
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R66
10.0000Kohms

2

1
JP3

P
B

C
02

S
A

A
N

P
B

C
02

S
A

A
N

JP5
1

2

R70
4.9900Kohms

+3.3V

GND

C70

0.1000uF

STOP

TL1015AF160QG

GND

R71
4.9900Kohms

+3.3V

GND

C71

0.1000uF

C72

1.0000uF

GND

SN74LVC2G17DBV

BUF1
6

5

43

2

1

2A

GND VCC

1A 1Y

2Y

+3.3V

GND

GND

C73

0.1000uF

+3.3V

R72
330.0000ohms

R73
330.0000ohms

LED11LED10

GND GND

GPIO-28

CAP

ENCODER

STUFF OPTION

SPI-CLK

SPI-STE

SPI-SIMO

SPI-SOMI

CAN-TX

CAN-RX

TO ISOLATION CIRCUIT

2DRV8312 EVALUATION BOARD

DRV8312 EVALUATION BOARD

ADC-Vhb3

ADC-Vhb2

ADC-Vhb1

FROM U1

I-TOTAL

IC-FB

IB-FB

IA-FB
TO U1

TACH/SPEED
INPUT

STATUS

QEPA

CAP1

CAP3

DAC_PWM1

DAC_PWM3

PWM_C

ADC-Vhb2

ADC-Vhb3

PWM_A

ADC-Vhb1

TSI

QEPB

QEPI

CAP2

IB-FB

IA-FB

VDCBUS

IC-FB
PWM_B

I-TOTAL

DAC_PWM2
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GND

GND

LED1

GND

0.1000uF

C2

3.3000ohms

R1

0.0100uF

C3

PVDD PVDD

4.9900Kohms
R2

PVDD

GND

GND

LED3

GND

GND GND

GND

GVDD

2.4900Kohms
R4

+3.3V

47.0000uF

C15
+

0.1000uF

C16

GND GND

GND

GVDD

47.0000uF

C13
+

0.1000uF

C14

+5V

LED2

GND

4.9900Kohms
R3

GVDD

VR1
PowerPad

GND

GND GND
GND

180.0000pF

C8

GND

GND

GND

39.0000uH

L1

12.0000pF

C9

442.0000Kohms

R8

GND

PVDD

0.1000uF

C7

10.0000Kohms

R9

205.0000Kohms

R7

10.0000Kohms

R10

681.0000ohms

R11

348.0000Kohms

R5

33.2000Kohms

R6GND

CR1
30BQ100

GND

100.0000uF

C10
+

GND

GND

VR2

UA78M05CDCY

3
2

1

GND

VIN
VOUT

VR3
1

2
3

TL1963A-33DCY
GND

VIN
VOUT

GND

VR4

3
2

1

REF3025AIDBZ

VOUT
VIN

GND

+3.3V

0.4700uF

C38

GND

+2.5V

VR1
1

2

3

4

5 6

7

8

9

10

TPS54160DGQ

GND

PH

SS/TR

BOOT

VIN

EN

PWRGD

VSENSE

COMP

RT/CLK

+5VD

PVDD

PBC02SAAN2

1
J2

+5V +3.3V

J3
1

2 PBC02SAAN

GND GND

GND

0.0150uF

C5

22.0000uF

C4
+

0.0150uF

C6
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AUX-12V
1

2

GVDD
PBC03SAAN

3

1

2JP1

GND

470.0000uF

C1
+

GND

470.0000uF

C11
+

GND

1

2

PVDDIN

J9

2

1

3SHUNT

SIGNALS
H

IE
LD

MAIN POWER IN

1-2: GVDD = VR1
2-3: GVDD = AUX 12V

JP1

EXTERNAL
12V INPUT

3POWER INPUTS AND SUPPLIES

DRV8312 EVALUATION BOARD

EMI
SNUBBER

HIGH
VOLTAGE
WARNING

PVDD
NOM = 50V
MAX = 52.5V

BOM ONLY
STANDOFFS GROUND TESTPOINTS

USER POWER ACCESS

a0272901
Typewritten Text
TIDM-THREEPHASE-BLDC



CAN-L

CAN-RX

CAN-TX

CAN-H

+5VI

iSD-I

SPI-SOMI

iSD-O

iCLK-O

iGPIO

SPI-SIMO

SPI-CLK

SPI-STE

U3
1

2 5

7

DCH010505S

+VO

-VO-VI

+VI

U4
1

2

3

4 5

6

7

8

ISO1050DUB

VCC1

RXD

GND2

VCC2

TXD

GND1

CANL

CANH

+5V
R100

1.0000ohms

GND

J7

PBC03SAAN

1

2

3

C100

1.0000uF

GND

C101

2.2000uF

VR5

TPS73633MDBVREP

5
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2

1
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0.1000uF

C103

2.2000uF

+3.3VD

GND

C105
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C104
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+3.3V

GND
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120.0000ohms PBC02SAAN

JP4

J8
1

3

4

2

5
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0.1000uF

+3.3V

GND

+3.3VD
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+3.3V

U5
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13

12
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9

1

2

3

4

5

6

7

8GND2

EN2

IND

OUTC

OUTB

OUTA

GND2

VCC2 VCC1

GND1

INA

INB

INC

OUTD

EN1

GND1

GND

GND

+3.3VD
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GND IGND

IGND

IGND

IGND

IGND

IGND IGND

IGND
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iGPIO

iCLK-O

iSD-O

iSD-I

TO J1

DRV8312 EVALUATION BOARD

ISOLATION CIRCUIT 4
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B

1. DELETED OUTA, OUTB, OUTC.
2. ADDED OUTPUT CONNECTOR, TITLED MOTOR.
3. CONNECTED L2-2, L3-2 AND L4-2 TO MOTOR-1,2 AND 3, RESPECTIVELY.
4. DELETED PVDD, GND, +12V AND GND(GND2).
5. ADDED POWER CONNECTOR, VIN.
6. CONNECTED VIN-4 TO C1-1.
7. CONNECTED VIN-2,3 TO GND.
8. CONNECTED VIN-1 TO +12V.
9. ADDED TESTPOINTS TO IA-FB, IB-FB, IC-FB AND I-TOTAL.
10. ADDED 2 PIN HEADERS J2 AND J3 FOR USER POWER ACCESS.
11. CONNECTED J2-1,2 TO +5V AND GND.
12. CONNECTED J3-1,2 TO +3.3V AND GND.
13. COMBINED ENCODER AND CAP INTO ONE 2x5 HEADER, TITLED J4.
14. ADDED 3 PIN HEADER, JP3, LABELED TACH/SPEED INPUT.
15. CONNECTED JP3-1,2,3 TO +3.3V, J1-7 AND GND, RESPECTIVELY.
16. RENAMED S1 TO RSTA.
17. SWAPPED U1-29 AND U1-30.
18. ADDED 40 PIN HEADER, J5 AND CONNECTED PINS TO ACTIVE PINS OF J1.
19. ADDED SWITCHES, S1 AND S2 TO U1-76 AND U1-78.
20. COPIED DAC1 CIRCUIT, CALLED DAC3, AND CONNECTED TO J1-28.
21. CHANGED R24-R27 TO 33.0K OHMS.
22. CHANGED R28-R35, R56-R61 TO 1.00K OHMS.
23. CHANGED R48, R49, R54 AND R55 TO 49.9K OHMS.
24. ADDED ISOLATION CIRCUITS.
25. ADDED 12V CONNECTOR, J9.
26. CHANGED C4 TO 22UFD/100V.
27. CHANGED C5 AND C6 TO 100V.

MARCH 23, 2011 RK

5REVISION HISTORY

MLMAY 4, 2010INITIAL RELEASEA

APPROVALDATEDESCRIPTIONREVISION

REVISION HISTORY
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(a) modify the Materials (including any associated warranties, conditions, limitations or
notices)  or use them for any commercial purpose, or any public display, performance, sale or
rental;
(b) decompile, reverse engineer, or disassemble software Materials except and only to the
extent permitted by applicable law;
(c) remove any copyright or other proprietary notices from the Materials;
(d) transfer the Materials to another person. You agree to prevent any unauthorized copying
of the Materials.  TI may terminate this license at any time if you are in breach of the terms
of this Agreement. Upon termination, you will immediately
destroy the Materials.

TEXAS INSTRUMENTS DISCLAIMER

TI

7.) Resale of TI's products or services with statements different from or beyond the parameters stated by TI for that product or service in official TI data books or data sheets
voids all express and any implied warranties for the associated TI product or service, and is an unfair and deceptive business practice, and TI is not responsible for any such use.

6.) Performance tests and ratings, to the extent referenced in the Materials, are measured using specific computer systems and/or components and reflect the approximate
performance of TI products as measured by those tests.  Any difference in system hardware or software design or configuration may affect actual performance.  Buyers should
consult other sources of information to evaluate the performance of systems or components they are considering purchasing.

5.) No license is granted under any patent right or other intellectual property right of TI covering or relating to any combination, machine, or process in which such TI products or
services might be or are used.  Except as expressly provided herein, TI and its suppliers do not grant any express or implied right to you under any patents, copyrights,
trademarks, or trade secret information.

4.) TI currently deals with various customers for products, and therefore our arrangement with the user will not be exclusive.  TI makes no representations regarding the
commercial availability of non-TI components that may be referenced in the Materials.

The information and materials ("Materials") provided here are provided by Texas Instruments Incorporated ("TI") as a service to its customers and/or suppliers, 
and may be used for informational purposes only, and only subject to the following terms.  By downloading or viewing these Materials, you are signifying your assent to these terms.

1.) These preliminary evaluation schematics are intended for use for PRELIMINARY ENGINEERING DEVELOPMENT AND EVALUATION PURPOSES ONLY and are not considered by
Texas Instruments to be fit as a basis for establishing production products or systems.  This information may be incomplete in several respects, including but not limited to information
relating to required design, marketing, and/or manufacturing-related protective considerations and product safety measures typically found in the end-product incorporating the goods.
2.) Accordingly, neither TI nor its suppliers warrant the accuracy or completeness of the information, text, graphics, links or other items contained within the Materials.  TI may make
changes to the Materials, or to the products described therein, at any time without notice.  TI makes no commitment to update the Materials.
3.) TI assumes no liability for applications assistance, customer product design, software performance, or services that may be described or referenced in the Materials. The user
assumes all responsibility and liability for proper and safe design and handling of goods.  Accordingly, the user indemnifies TI from all claims arising from its use of the Materials.

8.) The Materials are copyrighted and any unauthorized use may violate copyright, trademark, and other laws. You may only download one copy for your internal use only,
unless you are specifically licensed to do otherwise by TI in writing.  This is a license, not a transfer of title, and is subject to the following restrictions:  You may not:

9.) THE MATERIALS ARE PROVIDED "AS IS" WITHOUT ANY EXPRESS OR IMPLIED WARRANTY OF ANY KIND
INCLUDING WARRANTIES OF MERCHANTABILITY, NONINFRINGEMENT OF INTELLECTUAL PROPERTY, OR
FITNESS FOR ANY PARTICULAR PURPOSE. IN NO EVENT SHALL TI OR ITS SUPPLIERS BE LIABLE FOR ANY
DAMAGES WHATSOEVER (INCLUDING, WITHOUT LIMITATION, DAMAGES FOR LOSS OF PROFITS, BUSINESS
INTERRUPTION, LOSS OF INFORMATION)  ARISING OUT OF THE USE OF OR INABILITY TO USE THE
MATERIALS, EVEN IF TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.



IMPORTANT NOTICE FOR TI REFERENCE DESIGNS
Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate TI semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.
TI reference designs have been created using standard laboratory conditions and engineering practices. TI has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. TI may make
corrections, enhancements, improvements and other changes to its reference designs.
Buyers are authorized to use TI reference designs with the TI component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, 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 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 TI under the patents or other intellectual property of TI.
TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER’S USE OF TI REFERENCE DESIGNS.
TI reserves 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 JESD48, 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 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 for TI components are used to the extent TI
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.
TI 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.
Reproduction of significant portions of TI information in TI data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. TI is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.
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 that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify TI and its representatives against any damages arising out of the use of any TI components in
Buyer’s 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 TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.
Only those TI components that TI 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 that
have not been so designated is solely at Buyer's risk, and 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, TI will not be responsible for any failure to meet ISO/TS16949.
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