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Main 0.8V (6 phases) and 5V TPS62173 provided on TPS53681EVM-002 e
L] p p Rev ECN # Approved Date Approved by Notes
N/A N/A N/A N/A N/A
"I'rlhl "'-'rlr-a ﬂmﬂvll =
45-18Y) Sheet 2 165Amak VOCINT Xilinx Versal TPS650861&O0utputs.SchDoc
' » XCVC1802/XCVYM1802
MVCCINT PG (VSVA2187) Series
Schematic: Table of Contents
Sheet 2 - TPS650861 & e VEC_PMC
converters (I/O & 0.88V) ~300mA Buck TPS650861_Bucks.SchDoc
& load switch outputs Seq. 1
5V_Good is CTLE
Sheet 3 — BUCK1-2-6 power To allow 3.3V BUCK] VCC_PSLP
trains (3.3V-1.5V-1.2V] dh b
Sheet 4 = hardware &
Dynamic loads & NEL PPt
Aitﬂfﬁiti‘u‘ﬂ' SV & PMP22165 Hardware.SchDoc
Fake main converter ol Seq.6 VCC_SOC
For /0, bogic & powering C
H BUCKS-4-5 (@)
i VECAUX =
m Table 9: Power Supply Groupings for Minimum Rails, Mid-/High-Voltage Scenario
\;Umux_PMc A . L_J &:‘I'J!::':gﬂu Combined Rails N"""":,H""""g' ﬂﬂsf‘:ﬂ"!‘ AC Ripple Noise'
VCCAUX_SNION o TR e || e
Beas/drive: 5V {from Q E vc::?;u@c 150 % Y
TPSE2173) < VCCALIKEMON
]
15V ﬁfl'ﬂl‘l‘l BL}CH?] 15Y sem 4 MGTAVALIX G) (Tab.‘eldgj: Power Supply Groupings for Minimum Rails, Mid-/High-Voltage Scenario
» c) cont
E Sequence Order | Combined Rails W) "% | rolcrance! | ACHRipple Noise'
MGTY? 0. % 10mV pk-pk
12V MGTAVTT — - S = = ==
Seq 5 5 MGTYAVTT 120 % 10mV pk-pkd
6 WCCO {multiple rails) Tt 33 1% A%
VE-‘EG_PM|G‘IU‘ ] ‘z s;pkr:::.:ds‘:ls;:Lhnm nominal voltage.
BB VCCO[0.. ] (HDIO)
sty W VCCO[0.] (XPIO)
' 2N g
0B8Y 5eal VCCINT_I0
VCCRAM
MGTAVCE

VCCINT_EN or "W3_Good®

Was tested along with

TPS53681EVM-002 providing 5V startup & main 0.8V

Reserved lor programming
WCCINT_PG
Sv_Good
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for rev A PCB's
add C218 & C219 on bottom side of board from 3v3 feedthrus near U50 pins 21 & 18 to ground near ground feedthrus under U50,

33 These caps must provide close bypass between U50 pin 21 and U50 powerpad T
X7S X7S RS0 2R51
1206 1206 w5 3v3 12 20 20
—C218 ——=C219 Us0
6.3V 6.3V d -
47uF 47uF_C50 HZ-ZUF 8 | DRVSV_2 Al BOOTL
% 1&”2'2”': — - - 38 1 prvsv_1 6 DRVH1 P S 7 |
N C52 not needed if VTT not usg not yet use ower seqgquence Zero - always on
GND ¢_C52 IlOuF 46 | pyinvTT swi 34 Wil q Y
= 1 g o[ prir ] to BUCK1 3.3V next page
PVIN4
S5 ||10uF 2L pviNs FBVOUTL
o2 notyet used 50 ] pVINLDOAZ_A3 PGNDSNS1 26
1
"= IlUF 32_1 pviNSWAL LM oD
i
"WHMF 18 1 pviNswB1 B2 BOOT2 — ower seq. 2
0v78_Good called "VCCINT_PG" at system level 13 3 B U C 2 1 V
= [ crr } o CTLt DRVH2 to . next page
- [ cra | CTL4
GND [ ov78_Good )—%31 CTL5 swz |4 SW2
TP99 { CTL3/SLPENB1 } CTL3/SLPENBL
Q 5002 [ 5v_Good )—ég CTL6/SLPENB2 DRVL2
[ cr2 | CTL2 ) 4% ripple / noise OK
FBVOUT?2 L230 TP‘P% o
[PwB clK  —2epcik . —— BUCKS3 - power seq. 6 /O
[Pwe D0
"All Outputs Good" FHED0 oA PGEESSSE L 470nH
P $R57  R58  SR59  JR60  3R61  2R62 IROB 15 |\roB = 430
2100k $100k 100k  $100k 100k 100k GND
Nov. 22: R65 changed from 100k to 10k GPO3 21 Gpo3 ILiM2 R230 0
3v3_Good ’Te GPO1 — o]
GPO2 GPO2 0
pullups for GPOXx pins needed i —— [ Gpoa 28 GPo4 Lx3 L0 691214110002
reserve CTL4 for programming 3v_su Ef?ggk Ez?c?gk Efi?gk EEngk Ef?ggk not yet used -2 1 ipoa1 FB3 |12 — @
ND TP431
47 25 GND 4% ripple / noise OK
CTL6: 5v_Good turns on BUCK1 3v3 not yet used —— VTT LX4 P40 power sed. 6 1/10
R54 not yet used48 23 L240 B U C K4 2v5_10
GPO1: BUCK1 good (3v3) turns on main TPS53681 0.8V output VTTFB FB4 _— for rev A PCB's
—l—: 0 51 LYY M o o o o add C243 by hand each size "0805" English ok
CTL5: 0.8V good from TPS53681 allows BUCK2 1v5 to turn on GND not yet used —==— LDOA2 20 470nH 170
. LX5
0 .30
BUCK2 1v5 being good allows BUCK5 0v88 to turn on ] 25% load step & +/-3% Wlnef?VI\XGTAVAUx TP221 notyet used 22— LDOA3 2 R2400 C240 ——=C241 =—=C242 21 0 lc243
max ripple 10mV p-p 10 kHz to 80 MHE>- FB5 0 O 6.3V
BUCKS5 0v88 being good allows SWA1 1v5 MGTAVAUX to turn on 1221 691214110002 ATUF
SWAL
SWAL 1v5 MGTAVAUX beibf good allows BUCK6 Iv2 totumon  200mA max | BH— C57 o BOOT6 — effective cap of 47UF size 0805 at 2.5V bias ~26uF
O %] =
4.7uF i o LF 2 43 > = @ :
power seq. 4 41572770002 25V ireg SwB1 DRVH6 [—————— DRVH6 | o 1250 GND TP441  Mmax ripple 10mV PR 4]5(3 kHz to 80 MHz
BUCK® 1v2 being good allows /O voltages to turn on: BUCK3 1v1, BUCK4 2v5 and SWB1/2 3v3_IO to turnon ——= TP222 70 2 w 2 swe |42 Swé ‘_i —_— B U C K5 f 0¥|§8 power Seq . 3
April 20, 2020: C472 increased from 0.1uF to 4.7uF 0603 to reduce dynamic undershoot c58 || 1uF GND 2 ; 691214110002 sSwB2 39 4‘ 70' H' v \ 4 \ 4 \ 4 \ 4 \ 4 \ 4 A
s DRVL6 —=————{ DRVL6 | n <
Il g = @ P12 O n 450
Apply 7V to CTL4 f i - %o vsvs FBVOUT o4 X 5 e
pply 0 or programming 1.25V bandgap ref o R250 €250 =—C251 =—=C252 =——C253 =—C255 ——C254 2 15
" n - : 53 40 Q 6.3V 6.3V 6.3V 470k | 6.3V 0.1uF
and also 7V to IRQB for "burn-in" of program $ 5o 1oar VREF PGNDSNS6 O o aF | 470k | 470F 47uF @ ED120205
' : 56 45 = — TP451
CONTROL 1/O's for Programming LDOSPO e ST N PO I - 3% v
150 54 m = = 25% load step & +/-3% window
1 LDO3P3 52 o GND Decoupling Capacitors
[ cd —— 1. "W' |47F— 3v3 57 AGND ¢ o o 3.08A max
IRQB 1o -fu V5ANA PAD et ) for rev A PCB's
h R56 TPS65086100RSKR = piggyback C255 & C256 on top of C251 & C252
C65 TSW-103-07-G-S 0 = GND
1uF GN ) . .
u | S I47uF Do not connect AGND pin 52 to powerpad in top layer. BUCK3-4-5 converters switch at about 2 MHz off 3.3V
] ' 33 SU . _ 470 nF inductors recommended
—_ must go first to return side of VREF bypass cap
GND = C62
GND 1uF :
TPS650861 multiple output converter / controller
Power Sequence Zero - always on: 5V_SU, 3v3 _SU, 5vand 3v3 Gp

These internal voltages will always come up first with 3v3 being last of this group to come up

TPS53681 converter for 0.8V and 5V TPS62173 are on TPS53681EVM-002

Interface to TPS53681EVM-002

called "VCCINT_PG" at system level

BAT54C-7-F

Controls 3 outputs with power train next page

Buck converters for 0.88V and two 1/O rails

. U3-12 on EVM D99
L8 U2:8 on EVM .
al 2 — = 2 1
o2 ———— sv.Good | 1.5V & 3.3V load switches and 5V & 3.3V Startup LDOs
L 10 U3-13 on EVM o Dagg T ToATF
P 5 J99
5v 1 3 K 1
o & CTLL On rev A PCBs add D488 by hand
TSW-105-07-G-S to 5V_INT at C7 on EVM 2 ) i y
TSW-102-07-G-S Jumper to power down and for programming Orderable: ChangeMe in variant Designed for: Public Release [Mod. Date: 4/21/2020
= = TID #: N/A Project Title: Versal Power Delivery It XAS
GNp 10 GNDatC7onEVM GND Number: PMP22165  |Rev: A | Sheet Title: ! .{IESTRUMENTS

March 2020: Ov78_Good is now 0.8V_Good as main voltage now 800mV
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f210 PWR SUPPLY
e 10 lav B Input damping
B S o withwhite e mustface 210 Power Trains of TPS650861 Bucks each ~5A max and
22uF 22uF 270uF :
——C212
0.1uF = =
| ™ & BUCKI1 Powered off main Vin: 3.3V, 1.5V and 1.2V

R211 . I'_} CSD87381P XAL4If)22]f)(;102MEB )
U1-33 DRVH1 AN I ~1.2MHz switching ~2A p-
. S:m 0 [t ; e~ T power Sequence Zero - always on

1uH

R
U1-37 DRVL1 O‘v‘v‘v L

212 4 |n—}
[ ?_2114 O 3.3V@ 3to 5A max%3 4% ripple / noise OK
- 603 - o
X7S X7S
* 1206 | 1206 TPa10
C216 C217 2
13
U1-36
PGNDSNSL | e8%€ e o o o o o o o o o o o o o gg?_a': ST
0603
oD oD >25UF effective cap each at 3.3V bias  py) == target switching frequency is 1.1 MHz for 1.2V & 1.5V and 1.2MHz for 3.3V
GND
R215
FBvoUulT-ig FBVOUT1 O‘v‘v‘v C213 & C215 updated in Test from size 0805 to size 1206 220 PWR SUPPLY
C218 & C219 also 47uF size 1206 added across 3v3 and ground, but on bottom side and near / under U50 u1-5 VB
R213
U1-30 o These caps serve to both get overall effective cap on 3v3 to >100uF and
- = lace substantial b lose to PVIN3, PVIN4 and especially PVINS pins of U50 ¢220 ICZZl
GND place substantial bypass very close to , and especially pins o J0UF 2ouF
target ~6A current limit See top left corner of previous page for C218 & C219 __gzlif: — — L220: side with white line must face Q220
These caps must provide close bypass between U50 pin 21 and U50 powerpad o GND Q220 GND B U C KZ
CSD87381P - . . .
R2L XAL4020-102MEB 3 A oad transients with overall +/-3% Vout window

U3 [oRviz ] o o & o

Ul-4 Sw2 5 ?EYY\— 2% ripple / noise OK power seq. 2

R222 — u
uL-7 DRVL2 W 4 I'_ } R224 15V@4.2A max |
5.1 — TP420

603
C223

° ° Y
—0
Lln
€228 ——C229 ——C280

@
3
£
o3
|—CTWV—0

lczzs lczze 10227 l 2 15
UL-6 330pF 6.3V 6.3V 6.3V 6.3V 6.3V 4,7uF | 0.1uF
g C224 47uF 47uF 47uF 47uF 47uF J420
PWR SUPPLY PGNDSNS2 | 6@ o o o o o o o o o o o o o 0603
R260
- [ BOOT6 ——W— ® o ® o—o—o ®
UL-a1 - v B | *
= = = @ TPa21
GND GND GND
€260 c261 10 mOhm max Z at 100kHz
L260: side with white line must face Q260 R225
22uF 22uF AMA
—=—=C262 U1-2 [ FBvOUT2 } A
— — FBVOUT2
0.1uF — — . . .
GND GND B U C K6 differential pair
o 0260 UL-1 R226
Ro61 CSD87381P XAL4020-102MEB FBGND2 [EeFecNp2 ] 0
— 0 30 i
U143 [ BRVAGE ] ot 1 I’ } 1260 25% load step & +/-3% window R223
. s — _ UL-64
uL-42 SW6 o /e Y Y\ max ripple 10mV p-p 10 kHz to 80 MHz 10.0k —
R262 4 = 1uH target ~6A current limit -3
U1-39 DRVL6 oW Ii—} R264 power seq. 5 12v@4sA ,
5.1 ° ° ° ° ° by
o 603 -0
® TP460
C263 C265 C266 Cc267 C268 2 15
U1-40 330pF 6.3V 6.3V 6.3V 47uF | 0.1uF 115
PGNDSI\-IS6 SEIE . e e e e e e e e e C264 47uF 47uF 47uF
0603 J460
= = = TP461
GND GND GND
R265 47uF size 0805 caps have only ~15% reduction of effective cap due to 1.2V bias
Ul-44 FBVOUT6 O‘v‘v‘y
FBVOUT6
R263
U1-45
10.0k 1
target ~6A current limit GND
Orderable: ChangeMe in variant Designed for: Public Release [Mod. Date: 2/17/2020
TID #: N/A Project Title: Versal Power Delivery i TEXAS
Number: PMP22165 [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: Not in version control Assembly Variant: 001 [Sheet: 3 of 4
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: TPS650861 Bucks.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 2019
1 2 ‘ 3

4 5




5 6
PCB Number: PMP221
DNP DNP DNP Sl Mo o= PCB
H1 H2 H3 H4 PCB Rev: A LOGO N
@_1 @_1 @_1 @_1 Texas Instruments oves 760mA step / dump é
NY PMS 440 0025 PH NY PMS 4400025 PH  NY PMS 440 0025 PH  NY PMS 440 0025 PH CSD16301Q2 P =
Q450 S
H5 H6 H7 H8 . N
with Rev A PCBs: C401, R402-3-4 PCB R451 3 x
LOGO 10 U.FL-R-SMT-1(01) U.FL-R-SMT-1(01) =1
1902C 1902C 1902C 1902C need to be cut from 3v3 and jumpered to 3v3_SU CE Mark WEEE logo scope Isense  scope Vsense z
- - J451 $R452 1452 1453 >
3 3 SU = 2100k ‘ RA455 . R456 =
o
. YR . Feed for all other outputs ° o
DNP Header_2x1 $R453 o a
J401 RA02 ¢ RA033 RAO4S L400 §L00 3100 : —C452 &
1 10k $ 10k kS 12V  — 12V B 0.1UF x
S c401 TPAOO | ~~ s
1o @ LYY e o 50 o £
5 le o~ 6 0.1uF ® 55nH
; o o io [ PMB_ALERT# | 2400 L b oRD
o @ { PMB DIO | H
L ol2 C402
——22uF 5
= ED120/2DS CSD17579Q3A
P M B U S teSt C0n n GND e X ~3A load transients with overall +/-3% Vout window
TP401 G@| 0420
— R421 4 ml'\ 1.5V@4.2A max «
GND 10 = U.FL-R-SMT-1(01) U.FL-R-SMT-1(01) g
" ™
o scope Isense scope Vsense .g
3421 $RA22 ) u2 1423 £
L $10.0k o025 1 1 R426 o
o2 49.9 L ca0o 2
. . . . " - . . L 2
optional 5V bias supply and main 800mV (was earlier 780mV) "stand-in" for testing without TPS53681EVM ey lrazs lraza  Lrazo lcm S OLF =
U490 2100 3100 3100 0.1uF Q
TP490
1av L410 K
PS 2 VN sw L ® T i
NG 2.2uH —
R490 3 {en vos |8 TSW-102-07-G-S GND
C490 0
on R491
10uF pG 8 N
J491 e |5 iébk 1v5_MGTAVAUX I
TSW-102-07-G-S ep 9 C491 c412 CSD16301Q2 Y =
AGND 2 ~f= = 10uF 22uF == ; >
PGND —L 3 Lu?, Q470 73mA step / dump i<}
- Rarl 3 | I
= Ja92 10 = U.FL-R-SMT-1(01) U.FL-R-SMT-1(01) x
_ _07-G- . o
GND TPS62173DSGR TSW-102-07:G-S ® S scope Isense scope Vsense :
L? 471 rar2 ¢ urz 473 &
GND ]l $10.0k 1 R476 >
2 €
P 99 S
Header 241 ~ C472 position N
TSW-102-07-G-S Jumper J491 thru J496 when testing without TPS53681EVM used in design 2
U491 March 2020: 0v78_Good is now 0.8V_Good as main voltage now 800mV & &0 & for 4.7uF 0603 3
5v 3494 ov78 E
“ S needed close to dynamic load
T L2 6 fin ouT % L 2 This voltage only really used to: CGND
I TSW-102-07-G-S TSW-102-07-G-S e Dl . - -
create the "Main 0.8V (was earlier 0.78V) Power Good signal CSD16301Q2 w2 to limit undershoot N
C493 $R494 C494 T
10V 24.22k 10V @ S
2208 M —teen Pol— s 220 Q0 =
' 4 2 ’ ®
FB R461 3 1.2 A step / dump o
< 3 U.FL-R-SMT-1(01) U.FL-R-SMT-1(01) T
$R493 el — LRags 10 ~
100 PAD 310.0k scope Isense scope Vsense o
3 —
TPS74501PDRVR J461 SR462 1462 1463 a
T - 1 $10.0k iy
— o
— ? ol 2 >
GND = e ——C462 [S]
GND Header_2%1 $R463 0.1uF S
21.00 P
=3
=2
x
©
€
772
Assembly Note LBL1

These assemblies are ESD sensitive, ESD precautions shall be observed.

773
Assembly Note

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

274
Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

PCB Label

THT-14-423-10
Size: 0.65" x 0.20 "
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