5 6
VIN +5V
= —_—C1
verT ——c4 —c3 22uF —c2
VOUT PLACE OUTSIDE 1uF 2.2uF 1uF
1 TP2 '1?30 R U1 TPS53647RTAR
V_CON VREF
= 1] TR3 R4 i 2V Co L vs VREF |13 VREF >
Wy AV R5
—Lcs J_CG (V3R3 22 V3R 14 | y3Rs Isum 12 ISUM
R6 T ! R7 : . 2.43k
Vs Oy 22pR | 220F R w— ENABLE 23} enpgLe IMON -2 IMON o
R10 —LCS = [ENABLE 10,0k RESET# 21 11 COMP R9 Il
100 220F RESET COMP 4‘.gzk 11
= = [PVB_OLR >~ Ayt PMB_CLK Pt o
L - PMB_ALERT# I e 251 PMB_ALERT PWM2 37 M I
= 2.l PMB_DIO PWM3 38 (1
= 35 PWM4
TAO 40 Pwm4 22pF
TAO TSEN
[ VREF O vsN VR FAULT 2= VRO { VR_FAULT#
cspl VR_HOT p——=220 [VR HOT#
S GsP1
LR IR12 IR13 $R14 4R15 lr16 4 csp2 SkiP_Nvm -39 SKIPE NVM SKIP#_NVM)>
$78.7k $22.6k $26.7k 39.31k <16.5k 3 5.1 cspP3 N
$61.9k 5 7
CSP4 NC e
) NC —— \R17
3
[ SLEW-MODE — - /gfg\f;]&g‘g; 28 ADDR_TRISE Ne 32 $20.0k
GUSRD OUSK 55" SLEW-MODE NC —=
[VBOOT — VBOOT | 31 Sé%SORT GND 17
- FIMAX] 32,0 FvaAx GND gg
[ OCP-R — GND IMON__]
OCP-R 1 OCPR PAD 41
¢ SR20 LR21 $R19 sR18
:ER23 3:2R()2%k ::39k 3150k 3243k 2243k ——C10 ::R24
$24.3k . 3300pF 348.7k
sR2 - Lcyy
3121k T
1000pF
Orderable: EVM_orderable Designed for: Public Release [Mod. Date: 9/16/2015
TID #: N/A | Project Title: TPS53647-TPS40428 4+1+1 1V/120A/30A/30A Pol| {f Texas
Number: PMP11184 Rev: A | Sheet Title: controller section INSTRUMENTS
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 | SVN Rev: Not in version control Assembly Variant: [No Variations] [Sheet:1 of 5
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 Drawn By:Tiger Z File: TPS53647_Controller.SchDoc [Size: B http://www.ti.com
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. Engineer: Tiger Z Contact: http://www.ti.com/support © Texas Instruments 2015

2 3 4




+5V
R26
VIN v U2
T 7 o R27
VIN BOOT w TAO
J—C12 —LC14 —LC15 —LC16 —LC17 2] pm cis
22uF 22uF 22uF 47uF | 4.7uF | 4.7uF BOOT R |8 1] ——C19
20} Feem o 0”1 . 1000pF VOUT
TAO/FAULT W 1 L1
= 5 | vop vsw 8 ’ YN
150nH
[ VaR3 »——t 3| ENABLE REFIN [<2 +C20 +C21
PGND 4 co4 2R28 ==C22 =—=C23 ~470uF ::47()“,:
1 our e G4 F $1.00 100uF 100uF
L5 CSD95372BQ5M | | L
4.7uF = = =
——C26
e 1000pF
+5V
R29
VIN o U3
T 7 9 R30
VIN BOOT - TAO
1w Lo Lo dcar dca 2. pam C33
22uF 22uF 4.7uF | 4.7pF 4.7uF BOOT R 8 || ——C34
10, FCCM - " 0| |1 . 1000pF VOuT
TAO/FAULT 2L 1 L2 7
5 | vop vsw 8 ’ 20008
150nH
[ VaRs »——+t 3 ENABLE REFIN (<2 +C35 +c36
4 <R31 ——C37 —=—C38 ~470uF “T~470uF
(cspP2 ————1< 1out PonD |12 g?iF oo 100uF 100uF '
_L_40 CSD95372BQ5M 1 L 1
4.7uF = = =
——C41
e 1000pF
+5V
R32
VIN v U4
R33
7 VN BOOT (<2 o TAO
—LC43 —LC44 —LC45 —LC46 12 C47
2UF | A7uF | 47uF | 47pF [ PWM3 ——T—=05 PWM BooT R L8 T —Lcas
20 Feem | 0”1 . 1000pF VOUT
TAO/FAULT L 1 13
5 | vop vsw 8 ’ LYY
= 150nH
[VaRs 3| ENABLE REFIN +cd0 +C50
PGND 4 c53 2R34 ==C51 =—=C52 ~470uF ::47()“,:
(cspP3 ————1< 1ouT PGND ﬁ PRI R 100KF | 100uF
(54 CSD95372BQ5M | | L
4.7uF = = =
——C55
e 1000pF

Orderable: EVM_orderable

Designed for: Public Release [Mod. Date: 9/16/2015

TID #: N/A

Project Title: TPS53647-TPS40428 4+1+1 1V/120A/30A/30A Pol|

Number: PMP11184

[Rev: A

Sheet Title: power stage section

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.

SVN Rev: Not in version control

Assembly Variant: [No Variations] [Sheet:2 of 5

Drawn By:Tiger Z

File: CSD95372B_Power Stage.SchDoc [Size: B

i3 TEXAS

INSTRUMENTS

http://www.ti.com

Engineer: Tiger Z

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

© Texas Instruments 2015

2 3 4




5 6
+5V
VIN Q R35
2.2 us
7 VN BOOT (<2 aey] TAO
1 esr Lcsg Lego L 1.00
——C56 C57 C58 C59 C60 12 pwMm Cc61
22uF 22uF 47uF | 4.7uF | 4.7uF BOOT R |8 1] ——C62
0.1 Fcom - 0”1 . 1000pF VOUT
TAOFAULT = TWF | | L4
== 5 | vop vsw -8 . Y
= 3 2 150nH
[ V3R3 »——1—2c ENABLE REFIN (< +ce3 _l+ces
rovo |4 o Toaes e T
(cspa ——1— 14 out PGND —13 0.1uF :
—L_cpg CSD95372BQ5M .
4.7uF = = =
——C69
1 1000pF

Orderable: EVM_orderable Designed for: Public Release [Mod. Date: 9/16/2015
TID #: N/A Project Title: TPS53647-TPS40428 4+1+1 1V/120A/30A/30A Pol] {f Texas
Number: PMP11184 [Rev: A | Sheet Title: power stage section INSTRUMENTS

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 | SVN Rev: Not in version control Assembly Variant: [No Variations] [Sheet:3 of 5

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 Drawn By:Tiger Z File: CSD95372B Power Stage2.SchDoc [Size: B http://www.ti.com

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. Engineer: Tiger Z Contact: http://www.ti.com/support © Texas Instruments 2015

2 3 4




1 2 3 4 5 6
+1VA TP3 TP4
R38 $R39
10.0 3511
R40
LRa1
$10.0k Cc70
——C71 11
= B 1500pF Il
GND 220pF Cc72
R42 [l
I
IRa3 IRa4 4.9% 2200pF
$15.0k SDNP
£:73 GND GND
00p [CSEN Y
R45 - s> U6 CSD95378BQ5M
40.2k T P ————— 1% ! >
0 1000pF — PWM5 PWM I0UT CS5P
TAO5 1| TAO/FAULT REFIN CS5N >
gl 8 g B 8§ 8 fv%é 9 o 5 ors 20} Fcem ENABLE > ¢ VA
E = = = = = - z o = ==cre ’—m—|R46 | 9.1 BOOT PGND 2 T
x 9 2 2 2 p 5 5 5 2 0.1uF VIN 1.00 I
w
i 223 8 8 5 0.1uF 8 | BOOTR o vop 2 L5
4 —_—
—1o syne ISH1 (<30 7 VIN 4 vsw 8 ] ’YOYV\
150nH
2 29
gl (U 76l | g —Lc77 =Lcrs =c79o —L—cs0 e c81
3 28 22uF | 22uF | 47uF 1000pF 1000pF _I+cs2  _I+cs3
IEERE) CNTLY PwM!1 ——ca4 —cg5 TT4704F TT~470pF ==C86 ——=C87 ——C88 =—C89
CNTL2 L 4. ONTL2 PGND |—2L 4.7pF 0.1uF a7 100uF | 100pF | 100pF | 100uF
PMB_ALERTE L5 SMBALERT VAR BP3 |28 . 1.00
[PMBDIO  >—|— 6| PMBDATA BP5 |25 T £
[PMB_CIK _>———T&f PMBCLK vop |24 GND
& AGND Pwmz -2 [TPwie > kY
9 | o o2 22 us CSD95378BQ5M
0 ’1 PWMb 2.0 pwm IoUT P! CS6P >
—— NC ISH2 <+=—
TAOG 1| TAO/FAULT REFIN k2 CS6N >
— o o o~ N o
¥x x 9 o L Z o O 10 3
a 6 z 2z = &« M & & 2 g 9.0 Fecem ENABLE >—¢
2 28 2 38 2 ¢ 8 8 2 7 Ra8 c?o ) .
] o] o] [ w o N o o o VIN 1.00 I BooT POND +1VB
b R R I R N IR R B 0.1k 8 | BOOTR g vbD 2 L6
TA06 | L cgi —Lco2 ——co3 7| un 5 vsw L8 A
cseP > TWE | A4TuE | AuF 150nH
——C94 ——C95 ——=C9% ——C97 e C98
Srag  LRs0 C99 GS6N 22uF | 22uF | 47pF 1000pF 1000pF +c100 _l+c1o1
$38.3k  $53.6k 00pF ——c102 | ==c103 TTN470uF TT~a70uF ==C104==C105==C106==C107
4.7yF 0.1uF 100pF | 100pF | 100pF | 100pF
R51 R52
DNA 1.00
1
——C108 ——=C109 —
0.1pF 1000pF| GND
GND
+1VB R53
TP5  TP6 51
? R4 $R55
A $10.0k ==C110 c111
10.
00 1500bF I
R%6 1]
220pF
Re220P c112
= iRss  IRs9 V9V9*—|k |_
GND 150k SDNP : 2200pF
Designed for: Public Release [Mod. Date: 9/16/2015
Project Title: TPS53647-TPS40428 4+1+1 1V/120A30A/30A Poll  Jj3 Texas
Number: PMP11184 [Rev: A Sheet Title: INSTRUMENTS

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.

SVN Rev: Not in version control

Assembly Variant: [No Variations]

[Sheet:4 of 5

Drawn By:Tiger Z

File: TPS40428 SHEET1.SchDoc

[Size: B

http://www.ti.com

Engineer: Tiger Z

Contact: http://www.ti.com/supp:

ort

© Texas Instruments 2015

2

3

4




5 6
7V-13.2V v
VIN VOUT
o) o)
+1VA +1VB
J200
1 ] J201 J202 J205 J206
215 ) J203 ] J204
316 ) J207 ) 208
a3 J209 ) J210 J211 J212
1715747
FID200  FiD201  FiD202 GND GND GND GND
sy ENABLE CNTL1 CNTL2
Use PMP11184 REVA J213 J214 J215 J216
1 1 1 1
PCB PCB 2 : PR PR 2 :
LOGO LOGO
Texas Instruments Pb-Free Symbol
GND GND GND GND
VOUT +1VA +1VB
VOouT +1VA +1VB
A LV, 1v]
_1*c200 _chm _choz Jiczos +C204 +C205 J217 J218 R201 J219 R202
“T~470uF 470uF 470uF 470uF 470uF 470uF
(206 207 ——C208
° ° N | 0.1pF N | 0.1uF N | 0.1uF
s U.FL*R-SMT-1 U.FL*R-SMT-1 U.FL-R-SMT-1
GND GND GND = = =
GND GND GND
VIN VIN
_l+c209 _Lc210 Jiczn _l+c209 Jiczm
“T~220uF 220uF 220uF “T~47yF A7uF
H T M T M H T M v TRANSIENT LOAD TEST FIXTURE VOUT
! J220
= = %—' "%
= = e o
GND GND Lol 5 TS T ERTIS o] Q200 ISTEP
ENABLE ; o o ?O PMB_ALERT# 4221 , 4 ‘%=t FoMcT7e60
PMB_CLK o O PMB_DIO O f }
el I =
N2510-6002-RB o)
Y —=c212
= LR204 0.1yF
GND = 310.0k b
GND —1
<R205 =
20.01 GND
GND

Orderable: EVM_orderable

Designed for: Public Rel

[Mod. Date: 9/16/2015

TID #: N/A Project Title: TPS53647-TPS40428 4+1+1 1V/120A/30A/30A Pol| % Texas
Number: PMP11184 [Rev: A Sheet Title: Hardware INSTRUMENTS
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 | SVN Rev: Not in version control Assembly Variant: [No Variations] [Sheet:5 of 5
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 Drawn By:Tiger Z File: Hardware.SchDoc [Size: B http://www.ti.com
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.

Engineer: Tiger Z

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

© Texas Instruments 2015

2 3 4




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 Tl 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.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. Tl may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl 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 Tl 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.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, 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.

Tl 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 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.

Reproduction of significant portions of Tl information in Tl 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. Tl 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 Tl 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 Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that 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 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.

Tl 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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