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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 9 power rails covered by 2x 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 1092.92 mm?
*Presentation contains therma| views of both ICs AnDAPT

onfidenti



Xilinx Versal Al Core Power Tree
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Versal Al Core Power Rails: Mid/High Voltage,
Minimum Rails (Typical & Upper)

Al Core
Sequence Rail Name Voltage (V) Typical (A) Upper (A)
CCINT/VCCINT_IO/NCCRAM,
CC _SOC, VCC PSLP, VCC _PSFP,
Rail 1 CC PMC 0.8V/0.88V 132.01 165.01
CCAUX, VCCAUX_PMC,
Rail 2 CCAUX SMON 1.5V 3.12 3:9
Rail 3 MGTAVCC 0.88V 2.47 3.08
LETR MGTAVAUX 1.5V 0.23 0.29
Rail 5 MGTAVTT 1.2V 3.85 4.81
1.1V-3.3V, 1V-
Rail 6 CCO _PMIOJO...] 1.8V, 1.2V-3.3V 3.39| 4.24
Current Total (A 138.52 173.15
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Power Tree Mapping: Versal Al Core (Mid/High

Voltage, Minimum Rails)

Power Upstream| Vinput Vout lout
Rail Se Type . AnDAPT PMIC
9 Component P Rail (V) (V) (A)
(VCCO \;Efoo—\;(cp(l:g HDIO) 1 Sync Buck C200 PVIN 12 1.5 6
(VCCOVSC(SZOT/SC%ZO 50X) 1 Sync Buck C200 PVIN 12 1.5 4.3
VCCINT
(VCCINT, VCC_RAM, VCC_SOC, VCC_Io, 2 Ext IC - PVIN 12 0.8/0.88 165 ARD_X_VRACRB_IC1
VCC_PSFP, VCC_PSLP, VCC_PMC)
VCCAUX
(VCCAUX, VCCAUX_PMC, VCCAUX_SMON)) 3 Sync Buck C200 PVIN 12 1.5 3.9+0.3
MGTYAVCC 4 Sync Buck C200 PVIN 12 0.88 3.1
MGTYVCCAUX 5 LDO C710 VCCAUX 1.5 0.88 0.3
MGTYAVTT 6 Sync Buck C200 PVIN 12 1.2 4.9
ARD_X_VRACRB_IC2
vDDQ 7 Sync Buck C200 PVIN 12 1.2 3+2
9 VTT 8 VTT Terminator C210 vDDQ 1.2 0.6 2
PVIN = 12V Total estimated solution area = 1092.92 mm?
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Power Tree Mapping: Versal Al Core (Mid/High
Voltage, Minimum Rails)
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Mapping (WebAmP View) Design —IC1

LE0IdD

£601d9

ERERAE]

II AZENIA

QOIdOHIE LZ01do

E £201d9

UNS@IE E£201204A

i
ﬂ@m

5
s

=]
r—ﬁmmmgiﬁl Iﬁ HIKOIdO

(8] [
LDO LDO LDOa
VDD 2 2 2 vce PROG
45v 3 g g 12v | |o.000v
kS | ‘
2 45
VDD ] Ve Vio Véry (—————] voD
Cdrv Cdrv
0.1pF 0.1pF
| T T o FMnlb e T |
[} PGND PGND il
) 4 C200 (B_1_3) EN EN C200(B_1_3) 43
R2 S Cout - Cin Lx2 =t e 2 Cin —— Cw!<; R2
& 3 2 & et
WQD”' N adios 20F PWM Sync PWM Sync 20uF e e
i ! Rost g 85% PGood ——————— , PGood 85% 4o Rbst SR )
1.5V 21 D10.2A 150 Buck VM I ON DONE f—tdy Buck VM 150 D10.2A 21 1.5V
VDD T WA—{&sT i 2 BST VDD <
0.0400k0 i EN_veeo — 0.0400k0
- Cost VCCO_502 1.85V OVF =G it ovP 1.65v VCCAUX Cost ] :
To 1wF 5 - 0B 1YT'N_VCC — 410_1u;-|-
el - fYL\f'\ 1 o \ N3 Sequencar  EN3 f—t e X1 NLY-\ > \1/057?@ 42A
= 4.7pH . : D I G g Componenifl, oonl : 0 4.7pH
0 o}
PVin7 | e NG EN_MGTY [===N oo | PVing
ok PVin 5V UVLG UVLO 5V Pvin 1 12v
SW Freq: CKD 0.571 MHz 0° NG ENG SW Freq: CK10.571 MHz 51° 2
D102a oSt 9 390t proza
VDD BsT VRS e Vio BST VDD
= Cest FABRIC Cost ==
0.1pF 0.1pF
Pvin2 | WF 8 PVin PVinfo 380w | Pw
v Fa i i
10 C200 (B_1_3) £ EN C200 (B_1_3) 37
_VouR2 4 /Y Y\ X4 T - X1 Y Y\ » Voum
1.5V @ 6A ; 1'-”_{ PWM Sync PWM Sync ) 5|6pH 0.88V @3.1A
i VDD 13 85% PGood PG 34 VDD =
3.15mQ B imQ
21 uck VM Buck VM
0.0490k0 4L vy, ek e 0.0498k0
Vb Cout —— Z— Cin —~ Cdrv VCCO_XPIO 1.65V OVA % OVP 0.678V MGTYAVCC Cdrv —— Cin Z— —— Cout Vo
1.6V 80 20pF 0.1pF 11 360.1uF 10pF 23 0.85V
womil .33/
r2 Lx2 Lz R2
DNI .54 OCH OCP 45302A DNI
12 35
L |
s PGND ~ svuug UVLO §V PGND h
SW Freq: CK3 0.571 MHz 154 SW Freq: CK7 1 MHz 0°
v ;
S g g \
o b= S S b S
5 E s % g 3 3 3 AmP8DB6QF65
o = = = S LDo LDOb
@ g 5 ., = s | 2 22 | |2%ee| | ARD_X_VRACRB_IC1
33v | |o.000v _A_ _
o] [&] [&] (&1 [=0] [&]
o~ o~ N ™
Clock  OTP ‘_“_r, Total Area = 551.58 mm?
125°C ! : ; )
E = = = =] [=8] [wf&-f= =] [5] 45]
— 9 imi i
© ) ® 2 < w w I S B o 0 75% Optimized Density Layout
) @ o S g 8 S o 3
2 3 & & E
5 )
[ o
o (&)

AnDAPT



Mapping (Thermal View) —IC1

PowerLoss PowerLoss PowerlLoss
ow ow ow
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Mapping (WebAmP View) Design —IC2
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Mapping (Thermal View) —IC2
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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
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Efficiency & Transient

"\\/vvvvvvvvvvvvvvvvvvvv‘/' y
. RIGOL o [H 200us 55 3 \STOP/RUN'/ D 49.65us Il A
80 B~ | | v i 1 i | W[
& AC>
<
| |BWLimit
20M>
60 - | : ;
(73 & . Attenuation
3 : i ' 1X>
b
=
@ 40
D
E | Invert
o
20 n Vpp1
27.189mV )
0 - —— Efficiency GHI | Chi2 | CHg - ‘ : L | More)
: . : ; ’ z : ~10.0mV BY[%) = 100mvV  |[2F = 100mV = 100mv_|RW o123 4567|| GI ) N\
0 1 2 3 4 5 6 +800uV ; 0.00V ; 0.00V ; 0.00V X 8:91011 12131415 | [aWS \’\/ §x 02:03
Load (A)
Vout = 1.5V
Transient 4.5 - 6 A@10 A/us
V,, =27.18 mV

Fsw =0.571 MHz
L=1.1 uH, C=4x47 uF

13 AnDAPT Confidential A n DAPT




Ripple
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VCCO_502
1.5V/43 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

Efficiency (%)
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L=4.7 uH, C = 1x47 uF
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Ripple
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VCCAUX
1.5V/4.2A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

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

Efficiency (%)
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Ripple
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MGTAVCC
0.88V/3.1A

« C200 (Synchronous Buck)

« Fsw =1 MHz

« L=0.56 yH, P/N Wurth 744383560056
« C=9x47 uF
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Efficiency & Transient
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L=0.56 pH, C = 9x47 uF
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Ripple
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MGTYVCCAUX
0.88V/03A

« C710 LDO
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Transient
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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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Load (A) +2.40mV 3 0.00V | 0.00V | 5 -4.00mV , Gl N\ |\ @ 20:47
Vout=1.2V
Transient 3.675 - 4.9A @ 10 A/us
V., = 4585 mV

Fsw = 0.571 MHz
L=1.1 uH, C =4x47 uF
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Ripple
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vDDQ
1.2VIS5A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

« L=1.1uH, P/N Wurth 744314110
« C=4x47 uF
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Efficiency & Transient
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Vout=1.2V
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V., = 4585 mV

Fsw = 0.571 MHz
L=1.1 uH, C =4x47 uF
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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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Ripple
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