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R10=23.7k for master sync out TPS543C20RVET
= Ul R .
GND aw R0 6 [ne v P R51 was not populated in original build, added for 2.7Vout target
Output voltage can be adjusted by either current injection into RSP as with LM10011 3240 2k 7237k i— NC :‘— R50
: — NC PGND Wy
or with current draw from RSP if the discrete approach is used lR12 = Inc PGND 12 10 onrevAPCB
3:8 66k PGND ] piggyback C952 on top of R52 R50 (negative side) & R53 (positive side) provide local Vout sense in case remote sense not connected
For “current injection" set VSEL for max desired Vout : PGND 16 E for lead compensation 1304
39 PGND 5 55 3 Remote sense negative R53 can also be used for Bode plot injection
For "current draw" set VSEL for minimum desired Vout MODE PGND |—= 8 > T ®
R11=40.2k for 490kHz PGND e ® | Vout adjust J304 pin 2 allows for current draw or injection at the "RSP" pin to adjust Vout
38 o Rr PGND 13 Py 3 <R51 1.
y " <R14 $590 . . -
For first build R14 open for 1.0V target Vout 38.66k R12=DNP for 4ms; 8.66k for 1 msec 37 27 — '2 C952]| 3300pF Remote sense positive With R52 as shown at 1k; 100uA draw will increase Vout by 100mV
. ss GND o ¢ "—' |_p_0
" " . <R1 5 . L .
For first build R12 open for 4 msec rise 3392k SYNC2 35 29 GND L With R52 at 3.32k; 30uA injection will reduce Vout by 100mV
A 3=39.2k fi 2! i 30A threshold Sy Aerp c1o : R ? o
R30 R13=39.2k for ~125% times 30A thresho 4.7UF > MWy ® M 4 L 4
BP2 5V "W 30 ] iLim Bp |22 - s 1ok o o ® s 4-bit LM10011 injection:
100k R13 updated for 2.7Vout & high inductor ripple BP2_5V k= 1 1000b injects 30uA  0100b injects 15uA
VSEL % For Bode plot use TP105 and / TP106 for-Rlou any change in current injection or draw must be slew rate linpited
R14=DNP for 1V "vref"; 8.66k for 0.7V 34 2 TP107 and / or J304-1 for injection LM10011 injection changes with 40 usec time constant
BP2_5V PGD RSN TP305 for ground
33 1
TP103 EE R
2% 0 R15 TP105 & TP106 for Bode plot run
3 VDD RAMP 1§§I< for internal RAMP cap of 14.1pF target 58A pulse with Lusec rise / fall
25 | pbyiN TP310
J101 y 2 23] PN sw—& = 2| Qa0 VFLRSMTIOD | el reswran
t PVIN sw = R301 w~| CSD16408Q5 FL-R-SMT-1(01)
1 22 10 4 |
| 2 \ 4 21 PVIN sSwW 9 lR16 lR17 Wy I
P PVIN Swi— — 20 %30 1.00 ] Dynamic Load Sense Vout ripple sense
2 Sw GND : TP310 & TP307 for signal generator ] 3309 1319
FI VSHARE Signal generator controlled LR302 L 1 R314
D q
31 7 —_—Ci1 . . $10.0k
< c13 SR31 ISHARE BOOT 1000pF High speed dynamic load
1uF 30 . 2 N ——C319
l u c12 Up to 60A pulses off 2.7Vout withfparts showm 3 0.1uF
R19 Limit 60A test pulses to 2 msec max & 1% duty ’
TP109 L1 ?
0 — @ o OO o
0-1uF Y TP307 TP315
220nH GED TP302
SYNC1 FP1007R3-R22-R 2.7V@60ADC
| Rsa or Wurth 7443082022 be , ==
::O - 2 g
—C17 SR56 $R55 3 15
0.1uF $100 30 SYNG2 8 £ lrcso E 415
® o T4V £ +052 c
TP300 8 S 330uF ; <= _l*+cse ED120/4DS
T= 3 C54 o
change R56 from zero to 100 ohm 85° ] 330“': T00uF -
Add C956 by hand on bottom side in area between R56 & U2 29 c +C51O cs3 S 330uF
ey o
connect from R56 pad closer to U2 to powerpad under U2 § coo 100uF C55
q C956 2 8 330u|= 100uF 3303
S o L |
] 210
) 100pF R
J300 3 ) TP301 _ 4 5
- s 2 T Tl oD TP305 ED120/4D)
O in g 330UF co2 C53-54-55 3x 100uF size 1210 est. eff. cap @2.7V - 80uF each —
~ [ u —
ED120/2DS s © 330uF ==c25 ——=c27 u2 R29 [ GND
2 3 10uF 0.1uF I TP304
c
= ? 31 | |SHARE BOOT J7 0.1uF Vout
TP309 321 VSHARE
21 w g £
=
TP303 = shal 2 by 2\\% 10 2
GND 30 23 11 8
PVIN sw R25 2
221 pviN sw |2 ©
25 1 pviN 187k
26 40 =
VDD RAMP GND
C23 . " "
o 33 fEN Rsp |1 for internal RAMP cap of 14.1pF For "Low ESR Caps" model t3 to be used
34 PGD RSN L2 L2 C50, C51, C52, C56, C91-94 (8 in all all) will be Murata ECASD90G337M008K00 CAP ALUM POLY 330UF 20% 4V SMD 8mOhm
e 36
N —— VSEL [
GND 220nH
30 o 1Lim Bp |28 O FP1007R3-R22-R All size 1206 100uF (13 were populated top side - see next page) output caps will be removed.
SYNC1 35 29 or Wurth 7443082022
SYNC AGND c20 C53-C54-C55 100uF size 1210 (this page) - three parts in all remain
R13 & R21 updates from original build to 39.2k each R21=same as R13 37 27 Ta 7UE
lR21 =SS GND L : > —L 2 the 28 4.7uF 0603 output caps (next page) populated in original build remain
P 2 _-—
$39.2k 38 |t PGND ﬁ o 1000pF
39 PGND [—7= @ For "All Ceramic Output Caps™ model t2 to be used
R23 generally DNP for 180 phase interleave MODE PGND 16 lRos  bR27
PGND P <
. <R23 L <$3.0 >3.0 . . . .
9.76M placeholder for other options 39.76M :»R24 PGND 17 33 size 1206 100uF ceramic output caps will be added instead of the 8 470uF low ESR caps
1 $51.1k PGND }—18
= Inc PGND |22 — placeholders from them on next page
-4 Inc PGND [—20 =
E 5 Ine p GND ‘
_ . 6 41 Orderable: ChangeMe in variant Designed for: Mod. Date: 8/20/2018
= ——N PAD 2 : - .
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H5 H6 H7 H8
1902C 1902C 1902C 1902C
LBL1
Variant/Label Table PCB Label PCB Number: PMP21619 pCB
. THT-14-423-10 .
Variant Label Text Size: 0.65" x 0.20 " PCB Rev: A LOGO
001 all ceramic output caps FCC disclaimer
ZZ1
002 Low ESR Poly caps Label Assembly Note PCB
This Assembly Note is for PCB labels only LOGO

August 14-16, 2018 Texas Instruments
Based upon latest requirements will target 2.7Vout at 60A off 12Vin
500kHz per phase & 220nH inductors: Stays the same as before.
was 1.0Vout previously

For both 2.7V models:
R51 (prev. page - voltage divider with 1.0k R52) at 590 ohms will be added to set Vout at 2.7V
3300pF piggybacked on R52

R13 & R21: (current limit) updated for 2.7Vout & high inductor ripple to be 39.2k
R56 updated to 100 ohms, C956 added by hand: 100pF - see previous page
Make sure R15 & R25 are 187k each for "RAMP"
28 of the 4.7uF caps will remain: No changes
The 3 size 1210 100uF ceramic caps near the converters to handle inductor ripple are populated (see previous page)

For the "all ceramics output caps" version model t2:
All 8 of the 470uF output caps will be removed (now all on previous page)
33 of the 36 100uF size 1206 caps on this page will be populated

For "Low ESR Caps" model t3 to be used
Instead of the 33 100uF size 1206 caps: C50, C51, C52, C56, C91-94 (8 in all all) will be Murata ECASD90G337M008K00 CAP ALUM POLY 330UF 20% 4V SMD 8mOhm

Vout

Orderable: ChangeMe in variant

Designed for:

[Mod. Date: 8/20/2018

TID #: N/A

Project Title: Two phase DC/DC TPS543C20 with lots of Cout

Number: PMP21619  [Rev: A

Sheet Title:

{I’ Texas
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: PMP21619 Caps&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: Josh Mandelcorn Contact: http://www.ti.com/support © Texas Instruments 2018
2 3 4 5 6




IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, or other requirements. These resources are subject to change without notice. Tl grants you
permission to use these resources only for development of an application that uses the Tl products described in the resource. Other
reproduction and display of these resources is prohibited. No license is granted to any other Tl intellectual property right or to any third
party intellectual property right. Tl disclaims responsibility for, and you will fully indemnify Tl and its representatives against, any claims,
damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale (www.ti.com/legal/termsofsale.html) or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for TI products.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2019, Texas Instruments Incorporated


http://www.ti.com/legal/termsofsale.html
http://www.ti.com

	Schematics("All Documents",Physical)
	PMP21619_2phaseDCDC.SchDoc(PMP21619_2phaseDCDC)
	Components
	C10
	C10-1
	C10-2

	C11
	C11-1
	C11-2

	C12
	C12-1
	C12-2

	C13
	C13-1
	C13-2

	C14
	C14-1
	C14-2

	C15
	C15-1
	C15-2

	C16
	C16-1
	C16-2

	C17
	C17-1
	C17-2

	C20
	C20-1
	C20-2

	C21
	C21-1
	C21-2

	C22
	C22-1
	C22-2

	C23
	C23-1
	C23-2

	C24
	C24-1
	C24-2

	C25
	C25-1
	C25-2

	C26
	C26-1
	C26-2

	C27
	C27-1
	C27-2

	C50
	C50-1
	C50-2

	C51
	C51-1
	C51-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C54
	C54-1
	C54-2

	C55
	C55-1
	C55-2

	C56
	C56-1
	C56-2

	C91
	C91-1
	C91-2

	C92
	C92-1
	C92-2

	C93
	C93-1
	C93-2

	C94
	C94-1
	C94-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C300
	C300-1
	C300-2

	C319
	C319-1
	C319-2

	C952
	C952-1
	C952-2

	C956
	C956-1
	C956-2

	J101
	J101-1
	J101-2

	J300
	J300-1
	J300-2

	J302
	J302-1
	J302-2
	J302-3
	J302-4

	J303
	J303-1
	J303-2
	J303-3
	J303-4

	J304
	J304-1
	J304-2
	J304-3

	J309
	J309-1
	J309-2
	J309-3

	J319
	J319-1
	J319-2
	J319-3

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	Q300
	Q300-1
	Q300-2
	Q300-3
	Q300-4
	Q300-5
	Q300-6
	Q300-7
	Q300-8
	Q300-9

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R19
	R19-1
	R19-2

	R21
	R21-1
	R21-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R41
	R41-1
	R41-2

	R50
	R50-1
	R50-2

	R51
	R51-1
	R51-2

	R52
	R52-1
	R52-2

	R53
	R53-1
	R53-2

	R54
	R54-1
	R54-2

	R55
	R55-1
	R55-2

	R56
	R56-1
	R56-2

	R301
	R301-1
	R301-2

	R302
	R302-1
	R302-2

	R303
	R303-1
	R303-2

	R304
	R304-1
	R304-2

	R314
	R314-1
	R314-2

	TP102
	TP102-1

	TP103
	TP103-1

	TP105
	TP105-1

	TP106
	TP106-1

	TP107
	TP107-1

	TP109
	TP109-1

	TP300
	TP300-1

	TP301
	TP301-1

	TP302
	TP302-1

	TP303
	TP303-1

	TP304
	TP304-1

	TP305
	TP305-1

	TP307
	TP307-1

	TP308
	TP308-1

	TP309
	TP309-1

	TP310
	TP310-1

	TP315
	TP315-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8
	U1-9
	U1-10
	U1-11
	U1-12
	U1-13
	U1-14
	U1-15
	U1-16
	U1-17
	U1-18
	U1-19
	U1-20
	U1-21
	U1-22
	U1-23
	U1-24
	U1-25
	U1-26
	U1-27
	U1-28
	U1-29
	U1-30
	U1-31
	U1-32
	U1-33
	U1-34
	U1-35
	U1-36
	U1-37
	U1-38
	U1-39
	U1-40
	U1-41

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5
	U2-6
	U2-7
	U2-8
	U2-9
	U2-10
	U2-11
	U2-12
	U2-13
	U2-14
	U2-15
	U2-16
	U2-17
	U2-18
	U2-19
	U2-20
	U2-21
	U2-22
	U2-23
	U2-24
	U2-25
	U2-26
	U2-27
	U2-28
	U2-29
	U2-30
	U2-31
	U2-32
	U2-33
	U2-34
	U2-35
	U2-36
	U2-37
	U2-38
	U2-39
	U2-40
	U2-41


	Ports
	BP1_5V
	BP2_5V
	BP2_5V
	Enable
	Enable


	PMP21619_CoverSheet.SchDoc(PMP21619_CoverSheet)
	PMP21619_Caps&Hardware.SchDoc(PMP21619_Caps&Hardware)
	Components
	!PCB
	C102
	C102-1
	C102-2

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C105
	C105-1
	C105-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C108
	C108-1
	C108-2

	C109
	C109-1
	C109-2

	C110
	C110-1
	C110-2

	C111
	C111-1
	C111-2

	C112
	C112-1
	C112-2

	C113
	C113-1
	C113-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C116
	C116-1
	C116-2

	C117
	C117-1
	C117-2

	C118
	C118-1
	C118-2

	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C121
	C121-1
	C121-2

	C122
	C122-1
	C122-2

	C123
	C123-1
	C123-2

	C124
	C124-1
	C124-2

	C125
	C125-1
	C125-2

	C126
	C126-1
	C126-2

	C127
	C127-1
	C127-2

	C128
	C128-1
	C128-2

	C129
	C129-1
	C129-2

	C130
	C130-1
	C130-2

	C131
	C131-1
	C131-2

	C132
	C132-1
	C132-2

	C133
	C133-1
	C133-2

	C134
	C134-1
	C134-2

	C135
	C135-1
	C135-2

	C136
	C136-1
	C136-2

	C137
	C137-1
	C137-2

	C201
	C201-1
	C201-2

	C202
	C202-1
	C202-2

	C203
	C203-1
	C203-2

	C204
	C204-1
	C204-2

	C205
	C205-1
	C205-2

	C206
	C206-1
	C206-2

	C207
	C207-1
	C207-2

	C208
	C208-1
	C208-2

	C209
	C209-1
	C209-2

	C210
	C210-1
	C210-2

	C211
	C211-1
	C211-2

	C212
	C212-1
	C212-2

	C213
	C213-1
	C213-2

	C214
	C214-1
	C214-2

	C215
	C215-1
	C215-2

	C216
	C216-1
	C216-2

	C217
	C217-1
	C217-2

	C218
	C218-1
	C218-2

	C219
	C219-1
	C219-2

	C220
	C220-1
	C220-2

	C221
	C221-1
	C221-2

	C222
	C222-1
	C222-2

	C223
	C223-1
	C223-2

	C224
	C224-1
	C224-2

	C225
	C225-1
	C225-2

	C226
	C226-1
	C226-2

	C227
	C227-1
	C227-2

	C228
	C228-1
	C228-2

	C229
	C229-1
	C229-2

	C230
	C230-1
	C230-2

	C231
	C231-1
	C231-2

	C232
	C232-1
	C232-2

	C233
	C233-1
	C233-2

	C234
	C234-1
	C234-2

	C235
	C235-1
	C235-2

	C236
	C236-1
	C236-2

	C237
	C237-1
	C237-2

	C238
	C238-1
	C238-2

	C239
	C239-1
	C239-2

	C240
	C240-1
	C240-2

	C241
	C241-1
	C241-2

	C242
	C242-1
	C242-2

	C243
	C243-1
	C243-2

	C244
	C244-1
	C244-2

	C245
	C245-1
	C245-2

	C246
	C246-1
	C246-2

	C247
	C247-1
	C247-2

	C248
	C248-1
	C248-2

	C249
	C249-1
	C249-2

	C250
	C250-1
	C250-2

	C251
	C251-1
	C251-2

	C252
	C252-1
	C252-2

	C253
	C253-1
	C253-2

	C254
	C254-1
	C254-2

	C255
	C255-1
	C255-2

	C256
	C256-1
	C256-2

	C257
	C257-1
	C257-2

	C258
	C258-1
	C258-2

	C259
	C259-1
	C259-2

	C260
	C260-1
	C260-2

	C261
	C261-1
	C261-2

	C262
	C262-1
	C262-2

	C263
	C263-1
	C263-2

	C264
	C264-1
	C264-2

	C265
	C265-1
	C265-2

	C266
	C266-1
	C266-2

	C267
	C267-1
	C267-2

	C268
	C268-1
	C268-2

	C269
	C269-1
	C269-2

	C270
	C270-1
	C270-2

	C271
	C271-1
	C271-2

	C272
	C272-1
	C272-2

	C273
	C273-1
	C273-2

	C274
	C274-1
	C274-2

	C275
	C275-1
	C275-2

	C276
	C276-1
	C276-2

	C277
	C277-1
	C277-2

	C278
	C278-1
	C278-2

	C279
	C279-1
	C279-2

	C280
	C280-1
	C280-2

	C281
	C281-1
	C281-2

	C282
	C282-1
	C282-2

	C283
	C283-1
	C283-2

	C284
	C284-1
	C284-2

	C285
	C285-1
	C285-2

	C286
	C286-1
	C286-2

	FID1
	FID2
	FID3
	H1
	H1-1

	H2
	H2-1

	H3
	H3-1

	H4
	H4-1

	H5
	H6
	H7
	H8
	LBL1
	Logo1
	Logo3
	ZZ1




