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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 10 power rails covered by 2x AmP ICs including memory and
termination rails

*\/CCINT (core rail) draws current from 127 A to 152 A and thus will
be served using an external |IC enabled/disabled by AmP |C

*Total solution area (excluding external core rail) is 1237.61 mm?
*Presentation contains therma| views of both ICs AnDAPT
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Xilinx Versal Al Core Power Tre

*Check the latest XPE
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Versal Al Core Power Rails: Low Voltage
(Typical & Upper)

Al Core
Sequence Rail Name Voltage (V) Typical (A) Upper (A)
VCCINT, VCC_PSLP, VCC_PSFP,
Rail 1 VCC PMC 0.7v 12713 152.556
Rail 2 VCC 10, VCCRAM, VCC SOC 0.8V 4.88 5.856
VCCAUX, VCCAUX_SMON,
Rail 3 VCCAUX_PMC 1.5V 3.12 3.744
Rail 4 MGTAVCC .88V 247 3.08
Rail 5 MGTAVAUX 1.5V 0.23 0.29|
Rail 6 MGTAVTT 1.2V 3.85 481
1.1V-3.3V, 1V-1.8V,
Rail 7 VCCOIO....] (HDIO) 1.2V-3.3V 3.39 4.068
Current Total (A) 138.52 166.22
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Power Tree Mapping: Versal Al Core

# Rail Seq Cor:°p";i';nt Type Up;t;;am Vi{'\f)”t V(‘:/‘;t ';’:)t AnDAPT PMIC
1 e co_;/(ifcg_\;(cpcl:g_Hm 5 1 Sync Buck €200 PVIN 12 1.5 6
2 (VCCOYSCOCZC,)T/SCOCBZ)_SOX) 1 Sync Buck C200 PVIN 12 1.5 4
3 | (vear, VCC_PM\:Z(,:(\:/lCN(-Zr_PSFP, vee_pste) | 2 ExtIC ) PVIN 12 0.7 152 |ARD X _VRACRA_ICT
4 (VCC_RAMYS/CCEIié'(\)AC, VCC_I0) 3 Sync Buck C200 PVIN 12 0.8 5.8
5 | e v AUY(SEQIUC)'(VCC o sy Sync Buck €200 PVIN 12 1.5 3.8+0.29
6 MGTAVCC 5 Sync Buck €200 PVIN 12 0.88 3.1
7 MGTYVCCAUX 6 Load Switch C750 VCCAUX 1.5 1.5 0.29
8 MGTAVTT 7 Async Buck €150 PVIN 12 1.2 4.81 |ARD_X VRACRA IC2
9 vDDQ 8 Sync Buck €200 PVIN 12 1.2 342
10 VTT 9 VTT Terminator €210 VDDQ 1.2 0.6 2
PVIN = 12V Total estimated solution area = 1237.61 mm?

5 AnDAPT Confidential A DAPT




_Power Tree Mapping- Versal Al Core
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12V — — — — — — — —

vDDQ
VTT Terminator b

| |

I Sequencer :

|

©]

I | Sync Buck |0.88 \

[ MGTAVCC "3 1A

| |

| ©,

Load Switch , 1.5V

/I/ MGTYVCCAUX l020A

I Q@

I | Async Buck 1.2V

| MGTAVTT | 281

| |

I Sync Buck | 1.2V

|

I 0.6V

l VTT

| 2A

aroxveecrar - IDAPT



Mapping (WebAmP View) Design —-IC1
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Routing Efficiency:
75% Optimized Density Layout
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Mapping (Thermal View) —IC1

PowerlLoss PowerLoss PowerlLoss
ow ow
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Mapping (WebAmP View) Design —IC2
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Mapping

(Thermal Vi

—-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
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L=1.1 uH, C=4x47 uF
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Ripple
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VCCO_503
1.5VI/4A

« 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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Load (A)
Vout = 1.5V
Transient 2.68A —4A @ 10 A/us
Voo =25 mV
Fsw =0.571 MHz
L=4.7 uH, C = 1x47 uF
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Ripple
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VCC RAM
0.8V/58A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

« L=0.56 yH, P/N Wurth 744383560056
« C=06x47 uF
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Efficiency & Transient

NPV VN, VNN 9
100 RIGOL TD \H 20.0us %1%(53&1/;5 \‘ Measure | | STOP/RUN_ ‘D 50.585us T 4 B 720mvV A
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Load (A)

Vout = 0.8V

Transient 3.48A—-5.8A @ 10 Alus
Vo =25.98 mV

Fsw = 0.571 MHz

L=0.56 pH, C = 6x47 uF
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Ripple
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Vout=0.8V V,,=6.80 mV
V., =5.60 mV PP
PP
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VCCAUX
1.5VI/4A

« 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 (%)

L\ A aAassAaTFAAAAAANAANAS L KN
RIGOL @» (H 500us  *Gi% ) [ easue | [sToPRUN D' 25005 JIT % @asomv A
—— Efficiency ‘ ‘ o ‘ S v o ‘ “ TWave
80 A § Arb)
Load from CH)>
60
Load Stored
= ?
At D/ y W\/\AN\/WWVMM Create)
Edit)>
20
CH1 CH2 CH3 More)
2] ; ; ; . . , : , , u~1o.0mv B] =500mv IR =500mv PR = 200mv BB o125 4s67)[ GI [ G
0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 -800uV | 0.00v | +20.0mV_ |G -176mV |G & ot 2eus [ N | NV 9 03:10
Load (A)
Vout = 1.5V
Transient 2.68A —4A @ 10 A/us
Voo =25 mV
Fsw =0.571 MHz
L=4.7 uH, C = 1x47 uF
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Ripple
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No Load 4 A Load
VPP =720 mV Vout=15V VPP =880 mV
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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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Fsw = 0.571 MHz

L=0.56 pH, C = 9x47 uF
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Ripple

RIGOL 'AUTO\H 1.00ms |35mmcate T — D  000000000ps | T TL@ 49.8mv RIGOL H 1.00ms | e ~~~~ o~~~ | D 0.00000000ps | T 1@ 49.8mv

s e N e o] [T T T T T T T T T T T T g
ot ¢ T4 AC o) ¢ A 54 AC
»Ul . , , 20M iﬂ . : ; 20M

_ Probe il

| e |
: \ { (01X |° :J[ ' ; « X 0

o - - ] OFF . . '7 ' OFF

Fall Time V—ItSID— Fall Time ﬁ
— olts/Div RS olts/Div
- Coarse - Coarse
+Width _____T +Width *U_
— E 1 ] nit —_ nit
i . « M L [ I T4 [V
-Width B gl ot i TP ST I eI 7o e Ut S e o G —— -Width Eray e rad Eorsoay o B B e D et B e T e Tenrircend P M ———
Npp=6.80mY Npp=ssres Npp=eeres | T Vpp=8.80mV ) | — pp=verwe

No Load 3.1 AlLoad
VPP =6.80 mV Vout =0.88V VPP =880 mV
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MGTYVCCAUX
1.5V /0.29 A

« C750 (Load switch)

AnDAPT Confi idential An DAPT




MGTAVTT
1.2V /4.81A

« C150 (Asynchronous Buck)

* Fsw =0.571 MHz

« L=2.2 yH, P/N Wurth 744311220
« C=4x47 uF
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Efficiency & Transient

7 \\/vvvv@vvvvvvvvvvvvvvv‘//' R
—— Efficiency RIGOL D \H 20.0us dé%(s)ﬁ:)sts . Measure | | STOP/RUN D 50.507us T A
70:7 - ‘ ) ‘ Y ‘ P 7" ICoupling
N ACY
35
60 - | BW Limit
20M)
—_ Attenuation
X - .
& 50 - ' 1X>
9
5 ‘ o TR
'S 40 - M“#‘J‘“‘?"f‘w
=
w
) ; | Invert
30 A e
L ‘.
Vpp1
45.857mV
20 1 e
CH1  CH2 CH3 ‘ ‘ More
0 1 2 3 4 5 ®u~20.0mv B)BN = 200mv BN = 100mv YW= 1oomv YFW o125 eser)[ 61 \.
Load (A) +2.40mV 3 0.00V | 0.00V | 5 -4.00mV , Gl N\ |\ @ 20:47
Vout=1.2V
Transient 3.61 - 4.81A @ 10 A/us
V., = 4585 mV

Fsw = 0.571 MHz
L=2.2 uH, C =4x47 uF
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Ripple

: aGSals N\ Lo2oeens el 3 . Ctale N CAAAAAAAST AN AN NN ‘ N
RIGOL ™ \H 100us aMpts_| | Measure | [ STOPRUN D' 49.65us ), T; A RIGOL ™ \H 100us s || Measwrs | [ STOPRUN D 49.65us ) Tj A
e e Tk s T Tcoupling A A A A I Coupling
ACY ‘ AC
E: : | E >
o [Bv Limit : i -~ [8W Limit
N\ 20M) , < 20M>
\ ,
Attenuation ;
[ 73 l B T Attenuation
i x> i 1X>

Invert g ! Thvert

Vpp1 - Vpp1
5.9976mV 6.7972mV

,CH1  CH2 CH3 5 I : \ : : . | More) | CH1 CH2 CH3 CcH4 i . . b o More>

~ 10.0mV B = 100mV = 100mV | = 100mV [
+800uV |\ 0.00v | 0.00v | 0.00v |

0123 4567
8 91011 12131415

|| 61 \ - ~10.0mV B = 100mV = 100mV = 100mV o123 4567 GI \ N—
SNDY @+ 02:29 +800uV | - 0.00v [0 0.00v [ 0.00v | & son msuats [{ A | A @ 02:27

4 .81 A Load

No Load
=1. =6.7 V
Vpp — 599 mV Vout=1.2V VPP 6.79 m
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vDDQ
1.2VI3A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

« L=1puH, P/N Wurth 74438366010
« C=4x47 uF
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Efficiency & Transient

LanrsssasaFassscAssAnns] L
RIGOL ™ \H 50.0us 4stl\%asts ) _ Measure | | STOP/RUN ‘D s001us T £
80 1 —— Efficiency o R e T | | ([ Coupling
o ACY
=
70 . [BWLimit
20M)
60 | 14 |
Attenuation
= | ‘ %>
g |
o
= 40 A
Q2
4
T 30 -
o
20 ~ Vpp1
37.950mv |
10 A
CH1  CH2  CH3 ‘ More
0 1 ~200mv B[R = 200mv (R =100mv (PR =200mv W o125 assr | GO G
T T ' T T T T -1.60mV +56.0mV 0.00V +264mV |3 s ot s |l Ay || A @ 20:30
0.0 0.5 1.0 1.5 2.0 2.5 3.0 - : : ’
Load (A)
Vout=1.2V
Transient 0.3 - 3A @ 10 A/us
V= 37.95 mV

Fsw = 0.571 MHz
L=1puH, C=4x47 uF
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Ripple

50.0MSais |

RIGOL *

w D

0.00000000ps

"Tr@ sy
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'H 1.00ms 1.20M pis mkvv_ D 0.00000000ps e 9smy | RIGOL “ "7 H 1.00ms f‘uﬂs&?
Harizontal LR g ﬁ ! I : if Tplmg Horizontal SLELT O
T 1l

i e AC i

P Period

i BW it ok

51-_“- 20M ¥

Freq — Freg

— ‘ Probe —

{ 1 L

Hes , e ox o f

T o —————————————

e i i 1 [nvert _

o f _ 1[I oFF -).&_ ;
Fall Time — Fall Time

= Volts/Div —_

it | ol

- Coarse

+Width ' ~ +Width

== ~ Unit ey

i n

b4 4

-Width ] , ‘ , V] Width Al e
_____Npp=5.20mV Npp=reess NMpp=seees | — Npp=6.00mV Npp=ssees
B -ooms/ 2= 0y 3 - s 4 = sum ¢ [woms/ 2 - oy 3

No Load
N Vout=1.2V
Vo = 5.20 mV
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3 A Load

=6.00 mV

| " Coupling

BW Limit
|
. 20M
Probe

o« T ] ‘1 X .

[nvert
| OFF
Volts/Div

| Coarse

~ Unit 7
<« M

< fx
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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

fﬁf—\ f 1
RIGOL 5707 H s00us 365 s~ s~~~ ~oumonmem D 2050000000s | T ¥ @ 200v |

100 Hopzortal] [T T TR T T Coupling
(A 15l AC
Period E TBWImT
80 ( M | TBWCmt
\ 51—.'1 7 v . 7 OFF
- s i ' ] Probe
S 60 . : !
> 4 « Xt
& Rise Time gpi o e
-g PR ~ Invert
£ w0 g
Fall Time E i i T AreG
. _EL : 3 ] Coarse
“width | | N ——
g ‘ 3 Unit
T -
= j 1| M
Npp=22.4my Wop=5.40V f/pp=ssess fpp=srees )
0.0 0.5 1.0 15 2.0 3.0 4.0 1 Zo = 500V 30~ 200my o4 T 50.0my v

Load (A)

Vout = 0.6V

Transient 3—4A @ 10 Alus
Ve =224 mV

Fsw =1 MHz

L=0.33 yH, C = 8x47 uF
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Ripple

T p o + 50.0M3ais 1 1 | 1
RIGOL “70F H 1.00ms 500 e e~ omsnoms. | D -240000000us | [T £ @ 328mv | RIGOL °7°F H 1.00ms Yooipes ssssssrccrrrrrrro oo | D 2400000005 | T @ 328mv
TLRA! i B LR TR ) F, L2 JL P SR i LR i

T

Vertical | [ A v RRERARRNRRRR I vereal | |TTTTI T T T T g T T T e
" Sl AC [ el
: T 2om AL | T ' 1 20m
| L | o S | Probe
: | e o e _1 | , ¢ X
PRI SANAAAMN e | ' I et
: | 1| oFF ; OFF
; | VoD ~VoltsiDiv-
4 | Coarse ' | Coarse
HIR: | Il ™ _ | M
R T T 7 N T S T v T Rop=taomy —— Wopeerese —— Wormewses — ViDufeemr — Rperes

n~10'0mv7 9= 200v /.3 = soomv A = 100V v 2 = 200v /3 = soomv o4 T to0v o

No Load 4 A Load
VPP — 520 mV Vout=0.6V VPP =8.40 mV
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