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Buck 1 Controller

Buck 2 Controller

Buck 3 Converter

Buck 6 Controller

-
Buck4 Converter o

-
Buck S Converter
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1 2 3 4 5 6
9 10
1in-DCR-CSN . 12
VSP_VOUT_A 5 O O o1 { VSN_VOUT A ] VSP_VOUT B} O O VSN_VOUT_B
1in-DCR-CSP 0 O 0 O
5 75 o126 5 o
10 o2 0 o
w13 S m1e 9
O O O O
133 o O 134 1 o O 34
PVOUT_A 135 |5 gl 16 FEH I
VIN Lo ol e PVOUT_B T
5 S S 8
O O o O
12v ™ o o 0 o
O O 0 O
S oha o o
T2 15115 o182 15115 ol1s2
=13 o S8 o
= 157 _8 g_ 158 157 _8 g_ 158
GND TP14 150 159
IIN_CSP1 2 g 2 9
~ O O o O
INTL T2 5 o 5 o
Net-Tie et-Tie R128
- CSPIN O O+ O O,
TP15 i 19 ST D T
L O O O O
O —=C82 TP16 5 o 5 o
0.082UF  VINC1
VIN_CSNIN O O 0 O
VIN T VING 5 o 5 o
T A 1 T 1
D O O~ 50 O O+ T80
L uRéggs O O o O+
: TP17 HSEC8-13 HSECB-130-01-L-DV-A
PGND
TP18 | ce3+| csa+| ces+| cse
PGND =—==C87 =——=C88 [ 220UPT~220UF-T~220UFT~220uF
220F 220F 25V | 25V 25V | 25v E "
T Theses headers and capacitors are not necssary.
They were used for the load slammer circuit. The
ony thing that is needed on this page is the input VOUTA: 0.88V
filter stage. IOUTA: 320Adc Max. for 8ph
TP19
PVOUT_A
PVOUT_A
c89 c90 c92 = c93 = Cco4 = C95 = c9% = co7 = TACB70-14-CY
co8 = Cc99 == C100== clo1=— c1o2=— c103=— cl4=— c105=— C106== c107== 220uF 220uF 220uF 220uF 220uF 20uF 20UF 20UF 220uF
220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF
CB70-14-CY
T5
C108 C109 cl110 ci1 cl2 cus: cl114 cus c116 cur cus cu9 C120 c121 c122 c123 Cl124 cl125 C126
220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF
CB7(-14-CY
TP20 = L
PVOUT B GND
PVQUT_B
. . . . 1 . . . . . 70-14-CY
[B70-14-CY
Cl27== C28=—= CIo=— CI0=— CI3Bl=— Ci32=—C13j—
c134=—= c135== C136=—= c137== c138=— C139== cL40== cu1= Cla2== c13=—= 144== CH5=— Cl6=— Cl7=— 220uF 22puF 220uF 22buF 22puF 22puF | 220u)
220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 220uF 20UF 22puF 22puF 22puF
Cc149=——
220uF
C150. c151 c152 c153 ci154 C155 C156: c157 c158 C159 c160: lc161 Ci62 c163=— [164 165 166 c167 c168 160 lc170
220uF 220uF zzouF—l_ 220u:—l_ zzoup—l_ 220m=—1_ 220m=—l_ 220uF 220uF 220uF zzom;l_ [p20uF zzoup—l_ p20uF 220u|=—l_ p20uF zzoup—l_ 220u:—l_ 220uF zzom;l_ [p20uF CB70-14-CY
.
GND
VOUTB: 1V I0UTB: 160Adc Max. for 4ph
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RAILA: VOUtA=0.85V
lout = 180A Max
Load step =75-100
Droop(DCLL) = 0 mohm
AC+DC ripple = +- 3%
Boot voltgae = 0.85V
RAILA: VoutB=1V
IoutB = 50A Max 33\:Con U3 rg PVOUT_A
Droop(DCLL) = 0 mohm R7 VSP VOUT A VSP_VOUT A T
AC+DC ripple = +- 3% 3 | yee avsp T 0 0
22 RO VSN vOUT A PVQUT_B
AVSN 5 VOUT A | 15 VSP VOUT B R10 "=~
- R11
cs UN-CSN_38.1 \iy scin Bvsp (a32 VSP VOUT B SP VOUT B_] 2 1 0
I VSN [o3L 0 1 C10 —=cu
= RI12  vysN vouT B VOUT B 100pF 22pF J6
IIN-CSP_37,f oppy 0 2
;iolgk Py = m— APWML (i VSN VOUT A 1 %ozpp
w ACSP1 [ ACSPL R15 ——C14
TP8 ARDRICOREIC 0 22pF VSN_VOUT B
o ApwM2 L APWNZ {75z R161c15
TP S VM VREF ACSP2 4—— _ACSP2 0 22pF
VREF B T VOUT_B SENSE
VREF C16 PMB CLK 10 S APWM3
o 1uF _L W SMB_CLK APWM3/DGPIO 55 ACSP3 APWM3
H EMB ALERTY 11| SHE-ALERTIDR_EN ACSP3 [ ACSP3
PMB DIO 3§, GND
SMB_DIO
H VRoT VOUT_A SENSE
- APWMAIDGPIO [ o APV [ pinia ~
vRer  R18 1 o e ACSP4 ACSP4
59.0k @39 SVALERT
ZRgf S48 svpo DGPIOVIDI e APWMS APWMS)> 7
VOUT A RDY ACSP5/BCSPAIVIN_TON/AGPI < ACSP5 e
VOUT_A_RDY e &——x
< AVR_RDY —0 O
GND [VOUT B RDY } TRl A — BVR_RDY IDGPIONDO [ EEUMIE {APWME) Pue ek <5 T® T MBI
EN VOUT B VR EN AVR_EN ACSPE/BCSP/AGPIO  [<k> ACSP6 —_—1e e -
EN VOUT B [ BVR_EN/NCCIO/DGPIO GND
R20 =] VR_FAULT/ID 2 BPWM2
APWM7/BPWM2 {BPWMZ2)>
[VRpAur pREAUTH | ACSPTIRCSP2AGPIO |2 BCSPZ _ Bresy PMBUS test conn
EN VOUT B ,—< PIN_ALT/PSYS_CRIT
0 R21 1 BPWM1
TSENA 35 " {EPWMD
——=="" 35 ATSEN/BTSEN/TSEN ACSP8/BCSP1/AGPI
TSENB  36.f grspn/aATSENISYS_IN PAD
TPS53688RSB
3.3\:Con 12 OFF
1-2 OFF
Ro3 2-30N =
R22 1.0k TP10 i
202 o ENVOUT AN BN mvorren] | These are switches that are not
A . J2 sense filter - J3 ? H
Only one current sense is > EN vouT AN 2 envouren 1 need for enable. This can be
5 1 EN VOUT A B 1 EN VOUT B - o o o
needed. Either from the “?r ° o], driven by a digital pin.
Inductor or from the Shunt ° © k1
i c18 ==
Resistor. o1 10000F]
1000pF
Select DCR or Shunt
RS R L Default; Shunt T,
IIN-CSP GND TP12 TSENB
@
R26 0 BTAO R25 TSENB
3 3\_/i_c<m
33\-Con .
R28 c20 o1
R29 ., 0 0 T R30  IR31  LR32 R33
lin-DCR-CSN R4 IR3s  LlRas 10k 10k 10k 121k
IIN-CSN 10k 10k 10k
PMB_CLK c23
R38 ,,, 0 VOUT_A RDY c24 16V
[ VIN CSNIN_} —_—
VIN_CSNIN 25 16V PMB_ALERT# 0.1uF
VOUT B RDY 0.1uF
POP R37 when Input current sense is not used PME DIO. =
VR_FAULT# GND
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2 3 4 ‘ 5 6
Us
2 PVQUT_A
VOUTA- Phase-1 VIN sw (12 Y 1
VIN sw 150nH
VIN sw . .
VING MY o cin ci2m~ i3 c174 Cl5== C176 cLr7~
. . 1000pF 470uF uF uF uF uF 470uF
T i o 000y 0 2201 220 220 220 (!
A sw
PVDD sw R147
sw o o o
gg\; c17d cisd cis T [ o 10 )
22uF 220 22 1 GND
! . ! R148 15 vos
R149 5 51 EN A
o LSET NC (= =
L 10 Ne 3L
SV-DRV = = riso O TP3L No |4 The 0 Ohms for the ACSP, APWM, and
GND GND PWM1 34 "
AP = g | o ATAO are optional they do not need to
10UT1 38 :
22 ACSPL }— 5 10Ut oo be populated. These are put in place for
RIS2 [VREE_} VRER 2o Rern PGND testing purposes. Same with the test
PGND P .
1 182 el ATAO 00 36 | rpcpir FoND point on the PWM signal
clgs== ) POND
PGND
2.20F 2.20F T00pF D32 [J— BN
-4 R154 PGND
= PGND
L 132 GND g soor PGND
GND 2 _10UT1 0.1uF =
1 VREF CSD95410RWJ GND
2 13
The I0UT and VREF jumper is o P"O-f-lA
only needed if you need to test VOUTA- Phase-2 VIN SW—
the current cap: ity of the VIN sw 150nH
VIN sw
VINC M o cier == C1887~C189 ==Cl190 ==Cl91 ==Cl92 ==C193
T I oo 1000pF 470uF | 220uF 220uF 220uF 220uF 470uF
A sw
PVDD sw R155
sw °
gsl\? cioq c19q c19 31 voo o 1o 1
22uF 22uF 22u 1 GND
R156 35 s
R157 5 3] EN s
SV-DRV L 102k LSET xﬁ T
= = risg @ TP33 NG |4
GND GND iz . PWM2 34 f oo
R160 AGND
ACST — 10UT2__38.f our
PGND
Ris9 22 YREF 1 39c) REFIN PGND
T €199 ATAQ 09 34 ot 52'.33
108 01uF  C201 R161 ] D
c200 == T00pF 92 | goom o
2.20F 2.20F 1 R162 BN
o PGND
GND 33
|— BOOT PGND
C202
= = 0.1uF =
GND GND 38 CSD95410RWJ GND
2 __1ouT2 U10 L4
1 VREF PVOUT_A
VIN sw (12 <
VIN sw 150nH
VOUTA- Phase-3 VIN sw
VINC m za c203 == c204 C205== C206==C207 =—=C208 =—C209
o e 1000pF 470uF 220uF 220uF | 220uF 220uF 470uF
B sw
PVDD sw R163
sw
;:52\}0__0211 c21 cau 3 | vop o 10
22uF 22uH  22ui
R164 s vos ot
R165 R 6
SV:DRV L 102k CSET N [ar
= 166 Q TP Ne |4t
OND [ Zpwia . PWM3 34| oo
R168 AGND
ACSS — I0UTS 38 our
22 PGND
R167 . VREF 20, [Jee— N
4 0 PGND
==C216 ATAO EB| o S
01uF C217 R160
130 PGND
c214 c215 2 louTs T00pF 92 | oo S
== VREF
1 R170 PGND
2.20F 2.20F PaND |24
|—33 BOOT PGND (42 - :
C218 Orderable: Designed for: Public Release [Mod. Date: 1/26/2022
0.1uF TID# __ TIDA-010241 Project Title: Flexible FPGA Power ” Texas
= CSD5410RWI GND umber: TIDA-010241 |Rev: E1 | Sheet Title: [NSTRUMENTS
GND Texas Instruments and/or its licensors do not warrant the accuracy or this. ification or an! contained therein. Texas Instruments and/or its licensors do not SVN Rev: Not in version control Assembly Variant: [No Variations] [Sheet:4 of 17
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 il i and/or its Drawn By: File: EVRHC008 VOUT_A_Phases 1-2-3.5chDoc__| Size: B http:/A ti.com
licensors do not warrant that the design is ion worthy. You should validate and test your design it ion to confirm the system for your icati Engineer: Albert Lo Contact: http:/i ti. © 2021

2

3

4




2 3 4 ‘ 5 6
U1l
s PVQUT_A
VOUTA- Phase-4 VIN sw 2 YN 1
VIN sw 150nH
VIN sw
+ +
VING M o ca19 C220~ 221 Co22==C223 Co24 ==C225 T~
o & 1000pF 470uF 220uF 220uF | 220uF 220uF 470uF
A sw
PVDD sw R171
sw o o
;;5256——(3227 c22q C22 3 | oo & 10
220F | 22uf| 22 1
! ol B R172 . vos
R173 G | 6
LSET NC |——
L 102« Ne 2L
5V-DRV = O TP37 Ne AL
GND  apwmia S L Pwma s | oo 3
O RS oure Ao |2 The 0 Ohms for the ACSP, APWM, and
38| — 1 "
[LACSPA —w—==—m—=e] tour ond = | ATAO are optional they do not need to
Riz6 22 ) VREF 1 REFIN RGAD be populated. These are put in place for
TAOIFLT PGND testing purposes. Same with the test
PGND P .
PGND point on the PWM signal
c231 co32 BOOTR S
——22uF 2.20F = A
GND
BOOT PGND
340
— 2 l%gp“ I*The 10UT and VREF jumper is CSD95410RWI
GND GED only needed ifyoy _need to test u12
the current capability of the E L6 PVOUT A
VIN sw _,‘1’ e
VOUTA- Phase-5 VIN sw 150nH
VIN sw . .
VINC M o Coss=—= C236T~C237 =C238 —=C230 —=C240 —=C241
T . . . o o 1000pF 470uF | 220uF 220uF 220UF | 220uF 470uF
A sw
PVDD sw R179
sw 1
gsz\z/a 243 | c244 co4 21 voo sw 10
22uF | 22uF| 22ui 1
R180 35 oS
R181 o 3] EN 6
LSET NC |—=—
RV L 102k NG |31
< = rige @ TP39 NS e
GND GND  Apwis 5 PWMS 34| oo
R184 AGND
ACSPS I0UTS 381 our
VREE o PGND
39 REFIN PGND
Rig3 22 . -chas ATAO 0 s [[e— ::2:3
01uF 249 R185 ]
PGND
PGND
100pF ng 32 { 5ooTR PGND
PGND
c2d6_| c247 - B
2.20F 2.20F €250 soor PGND
0.1uF =
CSDO5410RWJ GND
341 u13 w7
= = 2 10UTS PVQUT_A
GND GND s VOUTA- Phase-6 VIN sw [0 <
VIN sw 150nH
VIN sw "
VINC m za cs1 == C252~C253 ——=C254 == C255== C256=—= C257.
o S 1000pF 470uF 220UF | 220uF 220uF 220uF 470uF
B sw
PVDD sw R187
sw
(225238—_0259 c260 C26 3 | vop o 10
220F | 22uF| 22uf
R188 = vos
R189 0 3] EN
SV:DRV L 102k LT xﬁ
= = riso @ P4 e ar
GND GND  2piE > PWM6 34| Lo
R192 AGND
ACSPG 10UT6 __38.f our
VREE 0 PGND
22 395 REFIN PGND
R191 . o D
==C264 ATAO 36
0.1UF €265 es TAO/FLT PGND
PGND
342 1To0pF 9 2 | goom S
c262 c263 2 __louTe R104 BN
= g 1 VREF 7
PGND
2.20F 2.20F 33 40
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0.1uF TID# __ TIDA-010241 Project Title: Flexible FPGA Power %TEXAS
CSD95410RWI GND umber: TIDA-010241 |Rev: E1 | Sheet Title: [NSTRUMENTS
= Texas Instruments and/or its licensors do not warrant the accuracy or this. ifi or an contained therein. Texas Instruments and/or its licensors do not SVN Rev: Not in version control Assembly Variant: [No Variations] [Sheet:5 of 17
GND 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 il i and/or its Drawn By: File: EVRHC008 VOUT_A_Phases 4-5-6.5chDoc__| Size: B http:/A ti.com
licensors do not warrant that the design is ion worthy. You should validate and test your design it ion to confirm the system for your icati Engineer: Albert Lo Contact: http:/i ti. © 2021
4 5 6

2

3




ul4
PVQUT_B
VOUTB- Phase-2 2] N sw 2 Y e
is VIN sw Jl-‘; 150nH
28 | b co67 c268_|+ e
VINC 29 | iy e 1000pF ~ C269 c270 co71 c272 Cc2137~
T 30 470uF 220uF 220uF 220uF 220uF 470uF
VIN sw
4 sw
PVDD sw R195
cor. cord cord corq 3 S ¢ ¢
VDD sw 1.0
25V =
22uF 22uF 22uA] 1
R196 a5 Vvos
R 0 57 ter Ne (-2
L L 102 NG 3L
5V-.DRV = rios @ TP43 Ne (AL
GND GND 5wz BPWM2 g -
o AGND H
R199
[BCsZ —w—BIOUT2_38.] ur This is the Phase B
0 PGND iti
VREE VREF 3] e pone FETs. If it is not .
. PGND needed, then you don't
TAOIFLT PGND
0.1uF 9
ro00 22 oF PGND need to add them to the
v PGND :
T00pF BOOTR PGND power design.
— PGND
= PGND
GND BOOT PGND 2
c281
2.20F 343 CSD95410RWJ
2 BIOUT2
1 VREF u1s
PVQUT_B
GND D 2 v sw T
VOUTB- Phase-1 VIN sw
VIN W
VIN §W €283 — —
VINC ¥ & 1000pF C284=T~  C285 czae c287 c288 €289
470uF 220uF 220uF 220uF 220uF 470uF
VIN sw
4 sw
PVDD sw R203
sw
czoal_ c20] c299 c29 3 | voo ow |12 0
25V
22uF 22uF 2zu 1
R204 a5 VoS,
R205 o) 37 EN 6
SV-DRV L 102k LSET ﬂE [ 3L
= = roos @ TR4S ne (-
GND GND [ grwmt BPWML34 | oy
o AGND
R208
BCSPL BIOUTL38 .} oyt
VREF. 0 50 PGND
REFIN PGND
1 PGND
C295 BTAO 0, 3
22 TAOIFLT PGND
R207 0.1uF  C297 R200 ] A
PGND
100pF 92 | gootr PGND
R210 PGND
PGND
C294 33
] BOOT PGND
2.20F 2.20F 0.1uF
CSD95410RWJ
344
2 BIOUT1
1__VREF
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5
UL P3 TP6
3V3-LDO ? 3.3V-Con
6ol 1 our b1 T 3V3-LDO RS 1.00 T
TP_SM_1MM TP_SM_IMM
4
EN
3V3-LDO 7
Thermal Pad (= P7
SNS GND 2 10uF PGND
c2 TLV76733DRVT
0.1uF 25V
100F
T 3.3VLDO
GND
VIN U2
P4 P2
. 2 4 5V_INT 5V-DRV
VN vour s 1 T R1,,, 100 T
vout
ca TP_SM_IMM
100F
7 R3 cs5 c6
R4 1] en PG —=x 523k 25V 25V
o 220F | 220F
6 5V-AUX
8 R2,,, 100
GND hb SSITR GND g R6
cs D 100k =
50V GND
3300pF TPSB2130SILR
5V Module
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3.3y:Con
T
R130
180 R131 R132 R133 R134 R135 R136
R137 180 180 10k 180 10k
10k BSS223PWH6327
R138 £
h - 20k N - ] 1 RI39,,0
!\014 !\015 D16 D17 —l
Green Green Green ‘Green N
of N o
R140 GND TEST Points
0 TP21  TP22  TP23  TP24  TP25 'rpzs TP27 TP84  TP85  TP86  TP87
R141 hud " . GND GND GND GND  GND ND GND GND GND  GND
0
< Z
e e o T T T T T T T T T T
Q6 S 0 é vy !\Red
BSS123 E_’ i N 0 «
i Z w > ) e P28
o Z
BSS123 L Q9 L BSS123 & i—L VRFAULT
Bss123 I R144
- N 180
R FAULTE
GND GV:ID TP29 TPSU GND
VOUT_A_RDY RDY
L—{ ENVOUT BN ] L{EN VOUT AN | VOUT A RDY ]
= - -
PVOUT A 1 i Everything on this
T R145 1 - PVOUT_B NT4 J1i2
T_F 5 page is not needed T NT4 1
Net-Tie ) -
Differential Pair routing 211 only if you want Net-Tie EN
NTS indicators for enable Differential Pir routing
. NT6
Net-Tie and PGOOD sginals. 7
Net-Tie

GND

GND
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PVQUT_A PVOUT_A
e ,
R39 SR40 R4l $R42
N n 0.2 302 0.2 302
This is the dynamic
load for transient TC164-JR-0710KL RA3 10k onTuTJA
H 3.3V-Con 1 8 1 8
testing purposes. 2 7 2 71
This is nOt needed 3 6 3 6 | R44 SRA5 JR46 2SR4A7 SRA8RA R50 SR51 SR52 JR53 SR54 2$R55 SRS56 SR57 SRS58 R59 SR60 SR61 $R62 SRE6PR64 SRES5 SR66 SR67 SR68 (RE9 JR70 SR71 SR72 SR73
a 5 4 5 | 0.2 0.2 0.2 0.2 0.230.2 0.2 0.2 0.2 0.2 302 0.2 0.2 302 0.2 0.2 0.2 0.2 0.2 0.230.2 0.2 0.2 0.2 0.2 0.2 302 302 0.2 0.2
for the design. = ]
D1
U4A
DL_CLK1 1 U5 ._"l_R.Zf._ saw| Q1 Q2
3 1 750 "~
N 1 e AN B I,_}csouaoaqs 3CSD17303Q5
TP13 D4
CD7aHOTO8M 2! A ouTA R77 R79 = R8O PVO!
Default: J14 Open o 2
C26 5V-AUX GND VDD L 100 10k B 10k
_T"_ To select VOUTA Rail Load Transient: J14 Short 4
O.10F B , B INB ouTs R82 bRE3
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