
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

1 2

11/10/2015

TIDA-00699_Schematic.SchDoc

Sheet Title:

Size:

Mod. Date:

File:
Sheet: of

B http://www.ti.com
Contact: http://www.ti.com/support

Automotive Wide Vin Power FrontendProject Title:
Designed for:Public Release

Assembly Variant:[No Variations]

© Texas Instruments 2015
Drawn By:
Engineer: Ian Cathey

Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not 
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its 
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

Version control disabledSVN Rev:
TIDA-00699Number: Rev: E1

TID #: TIDA-00699
Orderable: N/A

GND

GND

10k
R12

5.1

R13

2.2µF
C27

GND GND

SW 1

SW 2

CBOOT 3

VCC4

BIAS 5

SYNC6

FPWM7

RESET8

FB 9

AGND 10

EN11

VIN12

VIN13

NC14

PGND 15

PGND 16

PAD 17

U3

LM536035QPWPRQ1

0.47µF

C18

22µF

C22

22µF

C23

22µF

C24

GND

0.1µF
C21

10µF
C20

10µF
C19

GND

VBST

VSYS

VBAT_PROTECT

VCAPL1

GATE PULL DOWN 2

NC 3
ANODE4

NC 5

GATE DRIVE 6
VCAPH7

CATHODE8

U1

LM74610QDGKRQ1

D2
SMBJ26A-13-F

D3
SMBJ14A-13-F

GND

VBAT

Transient & Reverse Polarity Protection

4

7,81,2,3
5,6,

60VQ3 12A

2.2µF
C9

WVIN Buck

3A @ 5V

0.1µF
C8

0.1µF
C11

9V min @ 2A, assumes 85% efficiency

GND GND

19.1k
R10

GND

470kHz

GND

0.68µF

C17

GND

0.047µF
C16

GND

4.7µF
C12

49.9k
R6

49.9k
R5

5.6V
D5

GND

VBAT_FILT

VBST

1

2

3

D1

VBST

10.0k
R11

64.9k
R7

GND

GND

4

7,81,2,3
5,6,

Q2

4

7,
8

1,
2,

3
5,

6, Q1

VBST

2.2µH

L1

0.008

R2

100

R4 100

R3

100pF
C10

28.0k
R9

GND

0.47µF
C13D4

8.2

R1

470pF

C1DNP

GND

10µF

C5

1µF
C7

GND

10µF
C3

GND

24.3k
R8

2200pF
C14

330pF
C15

WVIN Boost

2A @ 9V

47µF

C4

0.1µF
C28

CS_P CS_N

0

R14

TP1

TP2

GND

TP4

TP6

GND

TP3

2.2µH

L2

GND

GND

J1

575-8
J3

575-8

J4
575-8

J2
575-8

0

R15

EMI Filter

VBAT_PROTECT VBAT_FILT

2.2µH

L3

GND

10µF
C25 47µF

C2

GND

TP5

TP7

GND

SVS & Header

GND GND

RST 1

GND 2MR3

CT4 SENSE 5

VDD6

U4

TPS3808G01QDBVRQ1

SVS_OUT

VSYS VSYS

10k
R16

0.1µF
C6

0.1µF
C26

VSYS

DNP

10.0k
R17

102k
R18

GND

RST_OUT

0
R21

SY
N

C
_B

U
C

K

SY
N

C
_B

ST

0R20
GND

541 2 3 6

J5

SV
S_

O
U

T

R
S

T_
O

U
T

GND

SHT_BST

S
H

T_
BS

T

SY
N

C
_B

U
C

K

SY
N

C
_B

ST1

2

3

DSHT

S
H

T_
B

C
K

SHT_BCK

SYNCOUT1

OPT2

CSN 3

CSP 4VIN5

UVLO6

SS7

SYNCIN/RT8

AGND9

FB10

COMP11

SLOPE12
MODE 13

RES14

PGND 15

LO 16

VCC 17

SW 18

HO 19

BST 20

PAD 21

U2

LM25122QPWPTQ1

0 R19

0R23

0R22

PIC101PIC102

COC1

PIC201
PIC202

COC2

PIC301

PIC302
COC3

PIC401

PIC402

COC4 PIC501

PIC502

COC5

PIC601
PIC602

COC6

PIC701

PIC702
COC7

PIC801

PIC802
COC8

PIC901
PIC902

COC9

PIC1001

PIC1002
COC10

PIC1101 PIC1102

COC11

PIC1201PIC1202

COC12

PIC1301 PIC1302

COC13
PIC1401
PIC1402

COC14

PIC1501

PIC1502
COC15

PIC1601
PIC1602

COC16
PIC1701
PIC1702

COC17

PIC1801PIC1802

COC18

PIC1901

PIC1902
COC19

PIC2001

PIC2002
COC20

PIC2101

PIC2102

COC21

PIC2201

PIC2202

COC22 PIC2301

PIC2302

COC23 PIC2401

PIC2402

COC24

PIC2501
PIC2502

COC25

PIC2601
PIC2602

COC26

PIC2701

PIC2702
COC27

PIC2801
PIC2802

COC28

PID101

PID102

PID103

COD1

PID201

PID202
COD2

PID301

PID302
COD3

PID401PID402
COD4

PID501
PID502COD5

PIDSHT01

PIDSHT02

PIDSHT03

CODSHT

PIJ101

COJ1

PIJ201

COJ2

PIJ301

COJ3

PIJ401

COJ4

PIJ501 PIJ502 PIJ503 PIJ504 PIJ505 PIJ506COJ5

PIL101 PIL102

COL1

PIL201 PIL202

COL2

PIL301 PIL302

COL3

PIQ101PIQ102PIQ103
PIQ104

PIQ105PIQ106PIQ107PIQ108PIQ109 COQ1

PIQ201PIQ202PIQ203

PIQ204

PIQ205PIQ206PIQ207PIQ208PIQ209

COQ2

PIQ301PIQ302PIQ303

PIQ304

PIQ305PIQ306PIQ307PIQ308

COQ3

PIR101 PIR102
COR1

PIR201 PIR202
COR2

PIR301PIR302
COR3

PIR401PIR402
COR4

PIR501

PIR502
COR5

PIR601

PIR602
COR6

PIR701

PIR702
COR7

PIR801

PIR802
COR8

PIR901

PIR902
COR9

PIR1001

PIR1002
COR10

PIR1101

PIR1102
COR11

PIR1201

PIR1202

COR12

PIR1301 PIR1302
COR13

PIR1401 PIR1402
COR14

PIR1501 PIR1502
COR15

PIR1601

PIR1602
COR16

PIR1701

PIR1702
COR17

PIR1801

PIR1802
COR18

PIR1901PIR1902 COR19

PIR2001PIR2002
COR20

PIR2101

PIR2102
COR21

PIR2201PIR2202
COR22

PIR2301PIR2302
COR23

PITP101COTP1

PITP201 COTP2

PITP301COTP3

PITP401COTP4

PITP501COTP5

PITP601 COTP6

PITP701 COTP7

PIU101

PIU102

PIU103

PIU104

PIU105

PIU106

PIU107

PIU108

COU1

PIU201

PIU202

PIU203

PIU204PIU205

PIU206

PIU207

PIU208

PIU209

PIU2010

PIU2011

PIU2012

PIU2013

PIU2014

PIU2015

PIU2016

PIU2017

PIU2018

PIU2019

PIU2020

PIU2021

COU2

PIU301

PIU302

PIU303

PIU304

PIU305

PIU306

PIU307

PIU308

PIU309

PIU3010

PIU3011

PIU3012

PIU3013

PIU3014

PIU3015

PIU3016

PIU3017

COU3

PIU401

PIU402PIU403

PIU404 PIU405

PIU406

COU4

PIC1002

PIR301

PIU203

NLCS0N

PIC1001

PIR401

PIU204

NLCS0P

PIC202

PIC302

PIC402 PIC502

PIC602

PIC702

PIC1102

PIC1201

PIC1602 PIC1702

PIC1902 PIC2002 PIC2102

PIC2202 PIC2302 PIC2402

PIC2502

PIC2602

PIC2702
PIC2802

PID301

PID502

PIJ301

PIJ401

PIJ506

PIQ101PIQ102PIQ103

PIR601

PIR901 PIR1001
PIR1101

PIR1801

PIR2001

PIR2101

PITP201

PITP601

PITP701

PIU202

PIU209

PIU2015

PIU2021

PIU3010

PIU3015

PIU3016

PIU3017

PIU402

PIC102PIR102

PIC301 PID101

PIR201

PIR402

PIR502

PIR1402

PITP101

PIC701
PID103

PIU205

PIC802
PIC1101

PIC901 PIU107

PIC902
PIU101

PIC1202

PID402

PIR1901

PIU2017

PIC1301

PID401

PIU2020 PIC1302

PIL102

PIQ105PIQ106PIQ107PIQ108PIQ109

PIQ201PIQ202PIQ203

PIR101

PIU2018

PIC1401

PIC1501

PIU2011

PIC1402

PIR802
PIC1502

PIR701 PIR801

PIR1102

PIU2010

PIC1601

PIU207

PIC1701

PIU2014

PIC1801

PIL201PIU301

PIU302

PIC1802PIU303

PIC1901 PIC2001 PIC2101

PIR1201PIR1502

PITP401

PIU3012

PIU3013

PIC2601
PIU404

PIC2701

PIU304

PIU307 PIC2801
PIR1301PIU305

PID202

PID302

PIDSHT03

PIJ505

PIL101PIR202

PIR302

PIQ104

PIR2201

PIQ204

PIR2301

PIQ304

PIU102

PIU106

PIR902

PIU2012

PIR1701

PIR1802

PIU405

PIR1902

PIR2002PIU2013

PIR2202PIU2016

PIR2302

PIU2019

PIU103

PIU105

PIU201

PIU3014

PIU403

PIJ503

PIU308

PORST0OUT
PIDSHT02

PIR1202 PIU3011

POSHT0BCK

PID501

PIDSHT01

PIR501

PIR602
PIU206

POSHT0BST

PIJ501

PIR1601

PIU401 POSVS0OUT

PIJ504

PIR1002

PIU208

POSYNC0BST
PIJ502

PIR2102
PIU306

POSYNC0BUCK

PIC801

PID201
PIJ101

PIQ301PIQ302PIQ303

PIU104

PIC201

PIL302

PIR1401

PIC2501

PIL301

PIQ305PIQ306PIQ307PIQ308

PITP501

PIU108

PIC101

PIC401 PIC501
PID102

PIQ205PIQ206PIQ207PIQ208PIQ209

PIR702

PIR1501

PITP301

PIC601

PIC2201 PIC2301 PIC2401

PIJ201
PIL202

PIR1302

PIR1602

PIR1702

PIU309

PIU406

PORST0OUT

POSHT0BCK

POSHT0BST

POSVS0OUT

POSYNC0BST POSYNC0BUCK



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 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 (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 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.
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 TI under the patents or other intellectual property of TI.
Reproduction of significant portions of TI information in TI data books or data sheets 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.
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.
TI 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 TI and its representatives against any damages arising out of the use
of any TI 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 TI components are authorized for use in FDA Class III (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.
Only those TI components which 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
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, TI will not be responsible for any failure to meet ISO/TS16949.
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	U2-10


	NetC16_1
	Pins
	C16-1
	U2-7


	NetC17_1
	Pins
	C17-1
	U2-14


	NetC18_1
	Pins
	C18-1
	L2-1
	U3-1
	U3-2


	NetC18_2
	Pins
	C18-2
	U3-3


	NetC19_1
	Pins
	C19-1
	C20-1
	C21-1
	R12-1
	R15-2
	TP4-1
	U3-12
	U3-13


	NetC26_1
	Pins
	C26-1
	U4-4


	NetC27_1
	Pins
	C27-1
	U3-4
	U3-7


	NetC28_1
	Pins
	C28-1
	R13-1
	U3-5


	NetD2_2
	Pins
	D2-2
	D3-2


	NetDSHT_3
	Pins
	DSHT-3
	J5-5


	NetL1_1
	Pins
	L1-1
	R2-2
	R3-2


	NetQ1_4
	Pins
	Q1-4
	R22-1


	NetQ2_4
	Pins
	Q2-4
	R23-1


	NetQ3_4
	Pins
	Q3-4
	U1-2
	U1-6


	NetR9_2
	Pins
	R9-2
	U2-12


	NetR17_1
	Pins
	R17-1
	R18-2
	U4-5


	NetR19_2
	Pins
	R19-2
	R20-2
	U2-13


	NetR22_2
	Pins
	R22-2
	U2-16


	NetR23_2
	Pins
	R23-2
	U2-19


	NetU1_3
	Pins
	U1-3


	NetU1_5
	Pins
	U1-5


	NetU2_1
	Pins
	U2-1


	NetU3_14
	Pins
	U3-14


	NetU4_3
	Pins
	U4-3


	RST_OUT
	Pins
	J5-3
	U3-8

	Ports
	RST_OUT
	RST_OUT


	SHT_BCK
	Pins
	DSHT-2
	R12-2
	U3-11

	Ports
	SHT_BCK
	SHT_BCK


	SHT_BST
	Pins
	D5-1
	DSHT-1
	R5-1
	R6-2
	U2-6

	Ports
	SHT_BST
	SHT_BST


	SVS_OUT
	Pins
	J5-1
	R16-1
	U4-1

	Ports
	SVS_OUT
	SVS_OUT


	SYNC_BST
	Pins
	J5-4
	R10-2
	U2-8

	Ports
	SYNC_BST
	SYNC_BST


	SYNC_BUCK
	Pins
	J5-2
	R21-2
	U3-6

	Ports
	SYNC_BUCK
	SYNC_BUCK


	VBAT
	Pins
	C8-1
	D2-1
	J1-1
	Q3-1
	Q3-2
	Q3-3
	U1-4


	VBAT_FILT
	Pins
	C2-1
	L3-2
	R14-1


	VBAT_PROTECT
	Pins
	C25-1
	L3-1
	Q3-5
	Q3-6
	Q3-7
	Q3-8
	TP5-1
	U1-8


	VBST
	Pins
	C1-1
	C4-1
	C5-1
	D1-2
	Q2-5
	Q2-6
	Q2-7
	Q2-8
	Q2-9
	R7-2
	R15-1
	TP3-1


	VSYS
	Pins
	C6-1
	C22-1
	C23-1
	C24-1
	J2-1
	L2-2
	R13-2
	R16-2
	R17-2
	U3-9
	U4-6



	Ports
	RST_OUT
	RST_OUT
	SHT_BCK
	SHT_BCK
	SHT_BST
	SHT_BST
	SVS_OUT
	SVS_OUT
	SYNC_BST
	SYNC_BST
	SYNC_BUCK
	SYNC_BUCK




