2 3 4 5 6
Revision History
Rev ECN # Approved Date Approved by Notes
Designator Designator N/A N/A N/A N/A N/A
PMP20292_2xTPS546C20.SchDoc PMP20292_TestInterface&HDWR.SchDoc
Vin
e T [
[ ]
|- = - | -
& [am = &
W ::; :1-:"
Ay - e
i m
L 7]
2L L
7 [
—] au
_r'v'ﬁ-'-r'* T Yy
TPS546C20A [ > : TPS528C204
& <
| g ¥ Y BF3 B
4 [ ] [

FdE
PR

Copyright & 2018, Texas Instruments Incorporated

2

3

Orderable: N/A Designed for: Public Release [Mod. Date: 9/20/2016
TID #: N/A Project Title: Two phase Inductor on Top DC/DC TPS546C20 60. % TEXAS
Number: PMP20292  [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 | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:1 of 3
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: File: PMP20292_CoverSheet.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: Josh Mandelcorn Contact: http://www.ti.com/support © Texas Instruments 2016
4 5 6




1 2 3 4 5 6
For remote voltage sense at main target load Vout
VoutTP VIN = 4.5 - 16.5 VDC
Vin
R7 RAl“ ® T P o ® Py Vin R2
51 VVv¥ A4 T
1.0 Py Py Py ® Py A
= 1 1 1, L. 1, 1 :
o] 1uF c2 c3 ca c5 C6 C7
- 1 1000pF 1pF 22uF 22uF 22uF 22uF C8 C9 C10 C11 Ci12 C13 C14
22uF 22uF 22uF 22uF 1pF 1000pF 1uF
ED555/2DS R27 hd ® A L 4 L _
51 e & e e} e
MASTER =
SLAVE =
Ul
GndTP ” Y2
PVIN
22 c15 21
= 23 mm BoOT -7 R3 VLB10090HT-R33K-B2 c16 mz 22
GND 24 R4 7 23
PVIN 0 —w\o—| BOOT PVIN
25 {pyiN 0.1pF 0 PVIN |—22
c17 L1 0.1uF PVIN |—25
_| 53 29 sw g 8
1.50k AVIN sw sw
1500pF sw |10 330nH 9 fsw AVIN [—22
R6 aw 1L 10 |ow
Ay 35 J bIFFo sw |12 1L lsw
10.0K VLB10J90HT-R33K-B2 a 12 |ow DIFFO L35
36 .l re L2 % RS
FB
c20 37 C18 C19 10.0k
' ro comp 1000pF 330nH 1000pF comp |-—2L .
20.0k (SYNC_}——38] syne
Ca1  1500pF STNE RSP R10 SYNC |32 SYNC
———— onTL
BP3M R11 1.0 40
! oxtL
PF by 27 {gp3 RSP |33 1.0
c36 33 | rsp BP3 27
BP6M 28 | apg RSN |34 22pF
EESI{JZP %0 Gﬁ) —34-RsN BP6 |—28
) " R14 Vv 100km RESET/PGD RSN GND . RESET/IPGD 30 R};
3 = 10.0k
ss R15 :
—_ R16 ISHARE |31 GND ss |2
= 2 31
N @ VSEL 10.0k ISHARE
GND 10.0k VSHARE 32—| R18 w VSEL |2
PMB_CLK A VSHARE 5
To get 1.2Vout with default TPS546C20 configuration: 4 PMB_CLK lR19 oo Loz Lcos
T PVB_DATA LR17 28.66k T a7uF | 0.1pF | 47pF
VSEL pin 2 pulled to 3.3V for programmable Vout e PMB_DATA b3 i e - e
4.7pF L |y $10.0k
——C26 2R20 RT kL
R25 & R26 placeholders for resistor programmed Vout 4TuF ==C2r _ 7866k R25 6 SMB_ALRT PGND |13
P ) O-1uF DNP PGND |—4 13 | pGND SMB_ALRT |2
SR21 15 14 = _Alert
EXTY PGND [ —2 15— PGND
PGND [—2 76 | FGND LR22 LR26
e 2 PGND [—-2 17— PGND a7 ek $onp
R12 only needed for Vout >1.5V where divider needed DRGND PGND 19 8 PGND 2
PGND PGND DRGND
® 38 | AGND PGND —22 19 _fpeND
20 | pGND AGND [—38
pPAD 4L “
Fow = 490 khiz TPSB46C20ARVFR PAD Fsw = 420kHz
- TPS546C20ARVFR
O
{__ PGood |} PGOOD
1 °
GND =
GND
T --a _—|:—
1.2V at 50A 18 efe o
Vout : 2 , ~CEnRBLE g o o ?0 SMB_Alert_>
o—— {PMB_CLK 0 O PMB_DATA |
e
J1
PECO02SAAN
c33 c34 35 4700F A704F A704F A704F = R23 sroa PMBUS  lgog $R29 BP3M
100pF DNP DNP ) ) GND $10.0k $10.0k $10.0k $10.0k
jumper to disable
e} —r e e o
GND
C34 & C35 not populated first build
Orderable: N/A Designed for: Public Release [Mod. Date: 9/20/2016
TID #: N/A Project Title: Two phase Inductor on Top DC/DC TPS546C20 60. % TEXAS
Number: PMP20292  [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 | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:2 of 3

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: File: PMP20292_2xTPS546C20.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: Josh Mandelcorn Contact: http://www.ti.com/support © Texas Instruments 2016
1 2 3 4 5 6




77201

Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.
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Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.
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These assemblies are ESD sensitive, ESD precautions shall be observed.

licensors do not warrant that the desig

n is production worthy. You should completely validate and test your des

ign implementation to confirm the system functionality for your application.

target 33A off 1.2V Vout
BP6M
$R505 2R506 $R507 SJR508 JR509 $R510 LR511 SR512 SR513 JR514 JR515
. . ——C500 303 303 303 303 303 303 303 303 303 303 303 Vout
jumper to turn on internal clgck 0.14F
int_clk_EN
| 2| L
LR500 1 —
3 ] - ®
T PBCO2SAAN orp U501 R528 g Q50
Jumper to select internal dyn load clock 750 4 © ™ | CSD16408Q5C
. 0—|
8 3
Re02 | vee @ur —I nt_clk_sel R <
- M N
4 1
D500 LRs01 100k ] RESET — 1" D502 249
BAT54WS-7-F  $200k = 7__[ee— hd
30V GND . CONT L2 PBC02SAAN AT 1
o [ THRES . GRD
30-40Hz L—2c TRIG GND L 351?1?: exte D503
C501 —Lcs02 Us02 ¢
0.1uF 0.1uF TLC555CD hd 1 A N |8 MBRO530T1G
GND 2 7 )
INA OUTA BPEM R528 & R529 values shown for current rise & fall 200-300nsec
5% load duty cycle to keep load from overheating
=L S GND vDD 8
GND 4 5
1R503 INB OUTE C506
28.06k < UCC27324D 1pF
10v
GND ®
exc_rtn -
X
¢
<} D501
D!ﬁRed
Q R504
n
5 330
GND
Vout
Signal Generator Dynamic Test Load
S| Q540
R540 4 “’l" CSD16325Q5
1.0 |»;
N,
TP503 J540 :;R54l ’ J541
- ; 3$10.0k p
[
TSW-102-0%-G-S < C540
CB70-14-CY 3 0.1uF U.FLR-sMT-1
C510 ¢ ¢
DNP =
GND
To see both Vout & Dynamic | on same scope:
J506
*—9 @ Ground of J541 must be very near ground of J502
I TP504 CB70-14-CY
GND
H200 H201 H202 H203
T vt B
NY PMS 440 0025 PH NY PMS 440 0025 PH NY PMS 440 0025 PH NY PMS 440 0025 PH
Label Table H204 H205 H206 H207
Variant Label Text @ @ @ @
001 ChangeMe! PCB Number: PMP20292 1902C 1902C 1902C 1902C
002 ChangeMe! el L7 Y PCB Rev: A Orderable: N/A Designed for: Public Release [Mod. Date: 9/16/2016
gete: TID #: N/A Project Title: Two phase Inductor on Top DC/DC TPS546C20 60. % TEXAS
Number: PMP20292  [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 | SVN Rev: Version control disabled | Assembly Variant: 001 [Sheet:3 of 3
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: File: PMP20292_TestInterface&HDWR.SchDoc [Size: B http://www.ti.com

Engineer: Josh Mandelcorn

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

© Texas Instruments 2016

1

2

3

4

5




IMPORTANT NOTICE FOR TI REFERENCE DESIGNS

Texas Instruments Incorporated (‘TI") reference designs are solely intended to assist designers (“Designer(s)”) who are developing systems
that incorporate Tl products. Tl has not conducted any testing other than that specifically described in the published documentation for a
particular reference design.

TI's provision of reference designs and any other technical, applications or design advice, quality characterization, reliability data or other
information or services 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 reference designs or other items.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its reference designs and other items.

Designer understands and agrees that Designer remains responsible for using its independent analysis, evaluation and judgment in
designing Designer’s systems and products, and has full and exclusive responsibility to assure the safety of its products and compliance of
its products (and of all Tl products used in or for such Designer’s products) with all applicable regulations, laws and other applicable
requirements. Designer represents that, with respect to its applications, it has 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. Designer agrees that prior to using or distributing any systems
that include TI products, Designer will thoroughly test such systems and the functionality of such TI products as used in such systems.
Designer may not use any TI products in life-critical medical equipment unless authorized officers of the parties have executed a special
contract specifically governing such use. Life-critical medical equipment is medical equipment where failure of such equipment would cause
serious bodily injury or death (e.g., life support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such
equipment includes, without limitation, all medical devices identified by the U.S. Food and Drug Administration as Class Il devices and
equivalent classifications outside the U.S.

Designers are authorized to use, copy and modify any individual TI reference design only in connection with the development of end
products that include the TI product(s) identified in that reference design. HOWEVER, 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 Tl 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 Tl products or
services are used. Information published by Tl 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 the reference design or other items described above 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 AND OTHER ITEMS DESCRIBED ABOVE ARE PROVIDED “AS IS” AND WITH ALL FAULTS. TI DISCLAIMS
ALL OTHER WARRANTIES OR REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING THE REFERENCE DESIGNS OR USE OF
THE REFERENCE DESIGNS, 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 DESIGNERS AGAINST ANY CLAIM, INCLUDING BUT NOT
LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF PRODUCTS AS
DESCRIBED IN A TI REFERENCE DESIGN 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 THE REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, AND REGARDLESS OF WHETHER TI
HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

TI's standard terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products. Additional terms may apply to the use or sale of other types of Tl products and services.

Designer will fully indemnify TI and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

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