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Versal Al Core Power Mapping Highlights

*Power tree mappings completed per data received from Xilinx
Power Management team

*Both Typical and Upper use-cases are served by the same design

*Data gathered and bench tested by applications team at AnDAPT
» Data meets or exceeds Xilinx power and timing specifications

*Total 14 power rails covered by 3x AmP ICs including memory and
termination rails

*V/CCINT (core rail) draws current from 132 A to 165 A and thus will
be served using an external |IC enabled/disabled by AmP |C

*Total solution area (excluding external core rail) is 1498.33 mm?
*Presentation contains therma| yiews, of all ICs AnDAPT
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Xilinx Versal Al Core Power Tree
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Versal Al Core Power Rails: Mid/High Voltage,
Full Power Management (Typical & Upper)

Versal Al Core

Sequence Voltage (V) Typical (A) Upper (A)
Rail 1 VCC PMC 0.8/0.88V 0.24 0.30!
Rail 2 VCCINT 0.7/0.8/0.88V 132.01 165.01
Rail 3 VCC PSLP 0.8/0.88V 0.51 0.64]
Rail 4 VCC PSFP 0.8/0.88V 1.72 2.15
Rail 5 VCC SOC 0.8/0.88V 3.77 4.72)
Rail 6 VCCAUX 1.5V 2.99| 3.74
Rail 7 VCCAUX PMC/NCCAUX SMON 1.5V 0.12 0.16}
Rail 8 MGTAVCC 0.88V 2.47 3.08|
Rail 9 MGTAVAUX 1.5V 0.23 0.29)
Rail 10 MGTAVTT 1.2V 3.85) 4.81
1.2-3.3V, 1.1-3.3V,
Rail 11 VCCO0 PMIOQ|0...)/VCCIO...](HDIO) 1-1.8V 0 0.00!
Current Total (A) 138.52| 173.15|
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Power Tree Mapping: Versal Al Core

. Power Upstream Vinput Vout lout
# Rail Seq Component Type Rail (V) V) (A) AnDAPT PMIC
VCCO_XPIO
1 (VCCO_XPIO, VCCO_HDIO) 1 Sync Buck C200 PVIN 12 1.5 6
VCCO_502
2 (VCCO_502, VCCO_50X) 1 Sync Buck C200 PVIN 12 1.5 4
ARD X VRACRC IC1
3 VCC_PSLP 1 Async Buck C150 PVIN 0.8/0.88 0.8/0.88 0.64 - -
4 VCC_PSFP 1 Sync Buck C200 PVIN 12 0.8/0.88 2.15+0.3
5 VCCINT ( VCC_RAM) 2 Ext IC - PVIN 12 0.8/0.88 165
6 VCC_PMC 2 Load Switch C750 VCC_PSFP 0.8/0.88 0.8/0.88 0.30
7 VCCAUX 2 Sync Buck C200 PVIN 12 1.5 4+0.16+0.3
8 VCC_SOC (VCC_IO) 3 Sync Buck C200 PVIN 12 0.8/0.88 4.72
ARD_X_VRACRC_IC2
9 VOLELS [EHIO RASOAER L SN IOINY 3 Load Switch C750 VCCAUX 1.5 1.5 0.16
10 MGTYAVCC 3 Sync Buck C200 PVIN 12 0.88 3.1
1 MGTYVCCAUX 4 Load Switch C750 VCCAUX 1.5 1.5 0.3
12 MGTYAVTT 5 Sync Buck C200 PVIN 12 1.2 4.9
ARD_X VRACRC_IC3
13 VDDQ 6 Sync Buck C220 PVIN 12 1.2 3+2
14 VTT 7 VTT Terminator C210 VDDQ 1.2 0.6 2
. . — 2
Total estimated solution area = 1498.33 mm* ) .5 APT Confidential PVIN = 12V A DA PT




Power Tree Mapping
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Power Tree Mapping
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Mapping (WebAmP View) Design —IC1
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Mapping (Thermal View) —IC1

PowerLoss PowerLoss PowerLoss
ow ow ow
LDO LDO LDOa
VDD vCC PROG

45V 1.2v 0.000V
tdc:0A tdc:0A tdc:0A

Chip Power Loss: 0.90W

Chip Power Loss: 0.30W
€200 (B_1_3) . €200 (B_1_3)
PWM Sync TA:25°C PWM Sync
Buck VM Buck VM
VCCO_XPIO VCC_PSFP
TDC4A TDCA1.72A
Total Chip Power Loss: 2.19W

I n e pe a u J 68 80 l 0SS 7
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Buck CM
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9
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Mapping (WebAmP View sigh —IC2
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Mapping (Thermal View

1

—-IC2
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Routing Efficiency:
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Mapping (Web

12

iew)

esignh —IC3

II AZENIA

KOIdSHIE LZ01dD

vzowsEl 96 [ezo1do
xaosouo!l 96 | Mosz01d

UNSE"E E201004

m@m

E ER:EAE]

|
LDO LDO LDOa
VDD vCce PROG
45V 1.2v 0.000V
C I |
2 45
VDD P Varv Varv ————— voD
Cdrv o Cdrv
0.1pF 0.1pF
| T e PVinfb s T |
[} J_ PGND PGND 1
4 C200(B_1_3 EN 43 Ci
R2 S Cout — Cin Lx2 ( e ) X2 2‘3?1{—'—._ R2
DNI <$88yF 20pF PWM Svnc PVinfo DNI
kama Y
Vb opamn . A Vin
. Rbst g 85% PGood 42 Rbst h
1.2v D10.2A Buck VM ) D10.2A - 1.2v
150 uc " NE 1 Cout
ON DONE
oosen S VoD YW ST 4 veo STOUF S 6 becexn
N Cbst MGTYAVTT 1.32V OVA Cbst : 1mQ K
s TC'-wF 5 INT a0 (E_‘-qsn_ua'rv ol £ 41 Cr.1u-|-

- ,\\'g.JQ';,"\ < / 'L' \ X1 S=quencer X1 »Jou
Ve s 8.942A OCH D | G | mz  Componentty yop J 12V @5A
. 3.15mQ 7 C220 (B_1_4) 40) |
PVin7 PVin T Pvin PVin@

A 5V UVLG o Vin
12v | SW Freq: CK0 0.571 MHz 0° e cahe = PWM Sync LI
D102 T8 9 PO Buck VMHC 39
Vref — BT Vi e 85T (—
FABRIC vooa
" e PVinf 38
PVin10 PVin PVin
1.2v OVP 1.5V
10 Vrel - 37
Vout10 C210(B_1_1
06V @ 2A 2 () X
VDD 13 VTT Terminator =N 24 VoD
R1S OCP 7.085A
0.0499k0 S . YLy VTT J Ve
Vib _Cout p——-,} —— Cdrv 85% PGood Cdrv
0.6V 76uF 10pF 0.1uF 11 360.1uF
Rz PO Lx2 LX4
DNI 0.72V OVA
12 UVLO 45V 35
i} PGND 2 HAROCH PGND I
SW Freg: CK8 1 MHz 20° SW Freq: CK10.571 MHz 51°
) X
o r - ‘
= = =] =
5 g s 5 g g 5 g AmP8DB6QF65
0 z z E z z z z cDog| |EDoh
=l (S| [© o [©) o o ] 3v3 PROG
[ F E M :
E
& 2] ] [&] _
Clock  OTP = = Total Area = 454 42 mm?
125°C L ; ; -
E] [=] =] [=] [=] [s] [+ fe-f=l-fs] [5] 5]
= 9 imi i
° ] ® 2 - w g é g 2 ] Q 75% Optimized Density Layout
© @ g 9 = = = = 8
5 9 o o) 9
5 o
z
o

AnDAPT



Mapping (Thermal View) —-IC3

PowerLoss PowerlLoss PowerLoss
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Chip Power Loss: 0.84W
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PWM Sync TA:25°C
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Total Chip Power Loss: 1.90W

Chip Power Loss: 0.86W
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VCCO_XPIO
1.5VI/6A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

 L=1.1 yH, P/N Wurth 744314110
« C=4x47 uF

14 AnDAPT Confidential A n DAPT




Efficiency & Transient
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Fsw =0.571 MHz
L=1.1 uH, C=4x47 uF
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Ripple
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VCCO_502
1.5VI/4A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

« L=4.7 yH, P/N Wurth 744311470
« C=1x47 uF

17 AnDAPT Confidential A n DAPT




Efficiency & Transient

Efficiency (%)
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L=4.7 uH, C = 1x47 uF
18 AnDAPT Confidential A n DAPT



Ripple
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VCC PSLP
0.88V/0.64 A

« C150 (Asynchronous Buck)

* Fsw =0.571 MHz

« L=4.7 yH, P/N Wurth 744311470
« C=1x47 uF
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Efficiency & Transient
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Ripple
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VCC_PSFP
0.88V/245A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

« L=2.2 yH, P/N Wurth 74438357022
« C=06x47 uF
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Efficiency & Transient

Efficiency (%)
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Ripple

RIGOL “'0F H 100us |jomce e 384000000us T 4 @ 860mV RIGOL “70F W 100us |3 ™ 3ss0000000s | T £ @ eeomv
Horizontal ol 3 ' 7 1 " Coupling Horizontal i i T T T i —oupling
ik i 4 AC il 154 ac
Period 1 Ewgmt_ Reftod w
;ﬂl ] 20M AJJL i ] 20M
i ' F —
req 3 “« 7 Probe i i3 _ﬁ 7 PI'Obe )
: J{ R i [ X : ;4.: E l I
Rise Time DMWWWWWNWMMWWMMWW e Rise Time .bwwmww%wwmwmmmw T
s ! OFF g ~ G
Fall Time = Fall Time i 1 I——
R Volts/Div e Volts/Div
™| F Coarse ol Coarse
“nidth —_ +Width —_
— Unit —_— Unit
i34 <« V] i . « V]
'Vvldth | ) " x " 3 " | ] 'Vv'mh f L L L i I L ! . . " " L 1 !
f/pp=srres | — NMpp=2.80mY \pp=srres | NMpp=4.80mY
AT/ R N ST <t Womy/2 oo 5w 4o &
2.45 A Load
No Load Vout = 0.88 V V. =4.80 mV
V,, = 2.80 mV ' PP
25 AnDAPT Confidential A n DAPT



VCC PMC
0.88V/0.30 A

« C750 (Load Switch)
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VCCAUX
1.5V /4.46 A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

« L=4.7 yH, P/N Wurth 744311470
« C=1x47 uF
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Efficiency & Transient
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L=4.7 uH, C = 1x47 uF
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Ripple
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VCC_SOC
0.88V/4.72 A

« C200 (Synchronous Buck)

« Fsw =1 MHz

« L=0.56 yH, P/N Wurth 744393440056
« C=9x47 uF
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Efficiency & Transient
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Ripple
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VCCAUX PMC
1.5V /0.16 A

« C750 (Load Switch)
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MGTYAVCC
0.88V/3.1A

« C200 (Synchronous Buck)

« Fsw =1 MHz

« L=0.56 yH, P/N Wurth 744393440056
« C=4x47 uF
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Efficiency & Transient
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Ripple
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MGTYVCCAUX
1.5V/03A

« C750 (Load Switch)

AnDAPT Confi idential An DAPT




MGTYAVTT
1.2V/49 A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

 L=1.1 yH, P/N Wurth 744314110
« C=4x47 uF
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Efficiency & Transient
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L=1.1 uH, C =4x47 uF
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Ripple
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vDDQ
1.2VIS5A

« C220 (Synchronous Buck)

* Fsw =0.571 MHz

« L=0.72 uH, P/N Wurth 74402500072
« C=8x47 uF
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Efficiency & Transient
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Ripple
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VIT
06V/2A

« C210 (VTT Terminator)

« Fsw =1 MHz

« L=0.33 uH, P/N Wurth 744393440033
« C=8x47 uF
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Efficiency & Transient
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L=0.33 yH, C = 8x47 uF
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Ripple
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