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Virtex UltraScale+ Device SKUs Covered-
Full Power Management

Supported SKUs

XCVU31P
XCVU33P
XCVU35P
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Virtex UltraScale+ (Full Power Management)

Virtex US+
Can be combined O VCCINT
if voltage same o VCCERAM
O VCCAUX HBM
GTAVTT GTAVCC
O _VTTT 8
VCC=HBM O
O CCO_HP 18y

VCCAUX

1.8V 1.2V VCC=DDR O

VMGTAVCCAUX 3 vcco_Hbio O
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Power Tree: Virtex UltraScale+ (Full Power
Management)

PVIN = 12V
# Rail Seq Vout lout Comment
(V) (A)
1 VCCINT 1 0.72 60
2 VCCINT_IO, VCCBRAM 1 0.9 6
3 |VCCAUX, VCCAUX_IO, VCCADC| 2 1.8 3
4 VMGTAVTT 3 1.2 6
5 VMGTAVCCAUX 4 1.8 0.5
6 VMGTAVCC 5 0.9 6
7 VCC_HBM/VCC_IO_HBM 6 1.2 15
8 VCCAUX_HBM 7 2.5 0.6
9 VCCO_HDIO 6 3.3 3
10 VCCO_HPIO 7 1.8 3
11 VCC_DDR 6 1.2 4
12 DDR_VTT, DDR_VREF 7 0.6 4

5 AnDAPT Confidential A | DAPT




Power Tree Mapping: Virtex UltraScale+ (Full
Power Management)

PVIN = 12V
Power Upstream | Vinput | Vout lout
H Rail Se Type . AnDAPT PMIC
9 Component P Rail (V) (V) (A)
1 VCCINT 1 C870 2-ph DrMOS Ctrl PVIN 12 0.72 60
|| WEEEA (WEE 10} 2 C200 Sync Buck PVIN 12 0.9 6
VCCBRAM)
ARD X VRX A2 IC1
3 WIECRULLOTAL 3 €200 Sync Buck PVIN 12 1.8 3 -
VCCAUX_I0, VCCADC) y ‘
4 VMGTAVTT 4 C200 Sync Buck PVIN 12 1.2 6
5 VMGTAVCCAUX 5 C200 Sync Buck PVIN 12 1.8 0.5
6 VMGTAVCC 6 C200 Sync Buck PVIN 12 0.9 6
ARD X VRX A2 IC2
VCC_HBM (VCC_HBM, _X_VRX_A2_
7 VEC 10 HEM) 7 C865 1-ph DrMOS Ctrl PVIN 12 1.2 15
8 VCCAUX_HBM 8 C200 Sync Buck PVIN 12 2.5 0.6
9 VCCO_HDIO 9 C200 Sync Buck PVIN 12 3.3 3
10 VCCO_HPIO 10 C200 Sync Buck PVIN 12 1.8 3
ARD_X_VRX_A2 IC3
11 VCC_DDR 11 C200 Sync Buck PVIN 12 1.2 4
DDR_VTT (DDR_VTT, .
12 DDR VREF) 12 C210 VTT Terminator | VCC_DDR 1.2 0.6 4
Estimated total area estimated = 2034.38 mm?
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Power Tree Mapping- IC1, IC2, IC3

I @ I l Sync Buck @ I i I Sync Buck @ I i
| 2-ph DrMOS Ctrl | 0.72V | VMGTAVCCAUX | | VCCO_HDIO |
' VCCINT i 60 A I I 0.5A I I 3A
|
Q@ Q
I @ I ! Sync Buck ! 0.9V ! Sync Buck I L
! Sync Buck ! 0.9 ] VMGTAVCC | 6A | VCCO_HPIO | 3A
| VCCBRAM I 6A I I I I
I @ I 1.8V I @ I @
I Sync Buck | | 1-ph DrMOS Ctrl 12V 1 Sync Buck 12V
| VCCAUX e | VCCHBM I 15 | VCC_DDR I 4A
| I I I | I
| . | ol | ol
VMGTAVTT I : i Sync Buck _Iﬂ, I Sync Buck _Iﬂ
I 6A | VCCAUX_HBM 0.6A < DDR_VTT 4A
equencer
I :Sequencer I I Sequencer I I I

— I L I o I

| ARD_X_VRX_A2.IC1 | ] | ARD_X_VRX_A2_IC2 | 1 { ARD_X_VRX_A2.IC3 | 1
T R T TR T W TR W W— — o & = =
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Mapping (Thermal View) —IC1

PowerLoss PowerLoss PowerLoss
ow oW oW
LDO LDO LDOa
VDD vce PROG
45V 12v | |0.000v
tdc:0A tdc:0A tdc:0A
Chip Power Loss: 0.74W Chip Power Loss: 1.10W
€200 (B_1_3) - €200 (B_1_3)
PWM Sync TA:25°C PWM Sync
Buck VM Buck VM
VCCAUX VMGTAVTT
TDC:3A TDC:4A
Total Chip Power Loss: 3.64W
Junction Temperature Tj: 97.80°C
P J Power
_ Block
Chip Power Loss: 1.80W
€200 (B_1_3)
PWM Sync
Buck VM
Ve Power
Block
Powoe;ILoss Povgz/Loss
"1 Moo] | AMP8DB6QF65
3 | lessy| | ARD_X_VRX_A2_IC1
oTP tdc:0A tdc0OA | Total Area = 904.53 mm?
125°C Routing Efficiency:
9
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Mapping (Web
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Mapping (Thermal View) —IC2

PowerLoss PowerLoss PowerLoss
ow ow ow
LDO LDO LDOa
VDD vce | | ProG
45V 12v | |o0.000v
tdc:0A tdc:0A tdc:0A
Power
: Block
Chip Power Loss: 0.14W
C200 (B_1_3)
PWM Sync TA:25°C
Buck VM
VMGTAVCCAUX
TDC:0.5A Power
Total Chip Power Loss: 2.13W Block
Junction Temperature Tj: 67.60°C
Chip Power Loss: 1.80W Chip Power Loss: 0.19W
€200 (B_1_3) C200 (B_1_3)
PWM Sync PWM Sync
Buck VM Buck VM
VMGTAVCC VCCAUX_HBM
TDC:6A TDC:TA
PowerLoss Powerloss
1 ros] | AMP8DB6QF65
3% | |sav| | ARD_X_VRX_A2_IC2
ot tdc:0A tdc:0A | Total Area = 546.97 mm?
fezc Routing Efficiency:
75% Optimized Density Layout
11

AnDAPT



Mapping (WebAmP View) —IC3
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Routing Efficiency.
75% Optimized Density Layout
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Mapping (Thermal View) —-IC3

PowerLoss PowerLoss PowerLoss
ow ow ow
LDO LDO LDOa
VDD vCcC PROG
45V 12v 0.000V

tdc:0A

tdc:0A tdc.0A

Chip Power Loss: 1.82W
C200 (B_1_3)
PWM Sync
Buck VM
VCCO_HDIO
TDC:6A

Chip Power Loss: 0.59W
C200 (B_1_3)
PWM Sync
Buck VM

VCCO_HPIO
TDC:3A

TA:25°C
Total Chip Power Loss: 4.18W

Junction Temperature Tj: 108.60°C

Chip Power Loss: 1.10W
C200 (B_1_3)
PWM Sync
Buck VM

VCC_DDR
TDC:4A

Chip Power Loss: 0.67W
C210(B_1_1)
VTT Terminator
DDR_VTT
TDC:4A

13

PowerLoss PowerLoss

AmP8DB6QF65
ARD_X_VRX_A2_IC3

ow ow
LDO LDOb
3v3 PROG
33V 0.000V
oTP tdc:0A tdc:0A
125°C

Total Area = 582.88 mm?

Routing Efficiency:
75% Optimized Density Layout
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Integrated Sequencer Graphic IC1
(Turn ON)

ON ——/ dms
EN1
|

Singal
i

S
W — N 53

DONE L ! L
0 20 40 60
Time [ms]
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Integrated Sequencer Graphic IC2
(Turn ON)

ON —/ "\ 4ms
EN1
IN1

Singal
a3
s B
X A

Time [ms]

DONE 1 |
0 20 60
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Integrated Sequencer Graphic IC3
(Turn ON)

ON 4/ \“‘4ms
EN1

Singals

DONE L ! .
0 20 40 60
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VCCINT
0.72V /60 A

* C870 2-ph DrMOS Citrl

*Fsw =1 MHz

°*_=0.1 yH, P/N Wurth 7443082010
* C =9400 uF + 960 uF

18 AnDAPT Confidential A n DAPT




Efficiency & Transient

90 RIGOL - " 'H s0.0us gggrgfs’s WW\/\/\./U\/\/\M/\AMAN\N D 940000000us | T £ @ 430mv
46 Horizontal E' T PR R TR v 'f A A DR A L Coupling
ﬂ.ﬂ C T 115 !4 DC
56 / Period X 1 BW Limit
> 60 OFF
(&) : Probe
C 5o
q) 4« 20X |*
_9 40 W Invert
= t ; : OFF
LLl 30 == .: |
— [ [ Volts/Div
20 S E S Y S e ] ’ Coarse
+Width [ 1 S —
10 : i ' i
Y- « M
‘Width | gpieswesnrvesmewirm e e a =
0 - Npp=25.6mv Nop=156V
0 10 20 30 40 50 60 70 1~ 100mv /82 = s00my = 1.00V < e

lout (A)

Vout=0.72 V

Transient 45A — 60A @ 100 A/us
Voo =25.6 mV

Fsw =1 MHz

Lout = 0.1 yH, Cout = 20 x 220 pF
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Ripple

50.0MSals

' T F @ soomv

RIGOL 5707 H 100us oo oo ~ o~~~ ~momomms | D 684000000ns | [T 5 @ 50.0mv RIGOL =07 100us 120k pls  ABIIAAAANAAAABITTTS | D 684.000000ns
Horizontal L PRLATLAVLIN SR T TR U I . 0 e e e e e e e e o vv.vx.v-l’—scoupling Horizontall L/ LT (LT A (PP L H‘yﬁ.w.m”x‘ vvvvvvvvvvvv ‘H.l’—‘coup“ng
ﬂﬂ L 15 [4 AC ‘ ﬂﬂ r i 15 !4 AC
Period [ ey Period [ I || 0=
F BW Limit F 1 ! BW Limit
;TJ}L E \ OFF lﬂ E - ] ’ OFF
Freq [ —_——— Freq E I ———
i 2 Probe £ 3 Probe
L] B L] B ¥
: _7[ : _,[ [ i <« X |°
Rise Time Rise Time n’w»ww #V*AW* M\W\ﬂﬁm’”‘»ﬂiw‘wuwvwﬁw
C 1 Invert
-}“ -3‘— L ] OFF ’
Fall Time Fall Time —_—
Volts/Div
- ‘!HL L ’ Coarse
+Width +Width ——
P —_— Unit
= « [V o <« V]
“Width I : ; i gl i WAt | e G A el | e LA A LA i i —
Npp=5.20my___ Mopzsrrsr  Nppsseees Vpp=raves Vpp=7.60mY [Top=rares Wpp=sress Vop=ssses
2 = 500my 3= 500V 4 1.00V v 2 00my 3= 500V 4 = 100v v

60 A Load
VPP= 7.6 mV

Vout=0.72 V

AnDAPT
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VCCBRAM (VCCINT IO, VCCBRAM)
0.9V/6A

* C200 Sync Buck

*Fsw =571 kHz

*=0.56 yH, P/N Wurth 744383560056
*C =6x47 uF
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Efficiency & Transient

RIGOL 707 H s0.0us 1330 |emsmmr~ o~~~ | D -120000000us | T £ @ 150mv

e L 1 L T R L L LA FL L LA, <UL T TR ] B So L LSS LT L [ AR

Horizontal L : 4 v

Coupling

— 1 m Bl s
Period [ I ]

BW Limit

N gl 20M
- ]
/ —eq : Probe
> 0 .
: / e x|
2 Rise Time =
=0 —_— Invert
w ]
/ s 1 OFF
Fall Time ] ==
/ g Volts/iDiv
'B' ] Coarse
+Width ]
k24 k™
Width

Vpp=sesss IMax=sxss Mpp=32.4mV Top=rrres Wpp=ssses

20 = 200V 3= 500mv 4 1.00V v

3 4
lout (A)

Vout = 0.9V

Transient4.5A—-6 A @ 10 Alus
Voo =324 mV

Fsw =571 kHz

Lout = 0.56 pH, Cout = 6 x 47 uF
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Ripple

RIGOL 5707 H 1.00ms | {50 e o~~~ ~mommene) (D -2400000000s | T £ @ 328mv RIGOL =707 'H 1.00ms {5005 emememer o~~~ o~~~ ~mommmes. [D -240000000us | T # @ 328mv
Foronall | [T Y T T T T T o ool T ————SSS A T L A I e 1 BESEIn
ot ! &l ac \ oy E I 1Bl ac
Period [ I —_— Period [ I || 0=
: . i ; BW Limit " F 1 ] BW Limit
sl s ! 1 20u AL | T i Y
Freq E 1 — Freq E 1 —_—
—— E i1 d Probe o 3 Probe
. B T . B T
el ' e x| | : o e
Rise Time | — Rise Time —_—
o A A — = s P NN A AN AN ORI
|t : OFF \ | F ; OFF ’
Fall Time [ —_—— Fall Time e
E Volts/Div Volts/Div
JHL F ’ Coarse it L ’ Coarse
+Width F — +Width —
P Unit pr— Unit
i i
= « V] hiat <« V]
-Width : P e L [, — width | o LA PO LTS o P P P e Bl
Npp=sreer IMaxssssesr  Npp=560mvV [Top=rrres fpp=ssees Ypp=sssss IMax=xrres NMpp=6.80mV [Top=sss2ss Wpp=sssss
V= 2wy /8- s 4 - 1y - 1 ATV T N G S
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VCCAUX (VCCAUX, VCCAUX 10,
VCCADC)
1.8V /3 A

* C200 Sync Buck

*Fsw=1MHz

°*L=1.1 uH, P/N Wurth 744314110
*C =6x47 uF
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Efficiency & Transient

Efficiency

25

RIGOL 757 H s00us |130ume D  -413800000ms | T £ @ 328mv
Horizontal| [T T Y T T EEEAT R @ " Coupling
| —| ﬂﬂ C I 15 14 AC
Period L 1 1 —
- I BW Limit
m | Al o
Freq E
— L a Probe
. E
esll 1l x e
Rise Time gy
| ] Invert
| ] OFF
Fall Time N —
—_— [ Volts/Div
. [ 11| coarse |
: Coarse
“width | | -
— £ 5 Unit
c<al I —
i ; 1 e ™M
width | [ A O :
15 2 Vpp=rrres IMax= Npp=64.8my [Top=xrxes NMpp=srres
lout (A) W o/ 2 - oo G 4 - 1oy -

Vout=1.8V

Transient 0.3A-3A @ 10 Alus
Vo, =64.8 mV

Fsw=1MHz

Lout=1.1 yH, Cout =6 x 47 pF
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RIGOL [ST0P) [ 1.00ms |3 o e e D -240.000000us T £ @ 328mv
Horizontal] [T Yo T | T Coupling
| IS — ‘
I r 1 15 i« AC
Period [ ||| —=
[ - 1 BW Limit
w | e
Freq [ ] e —
=k | TPwbe
. r i 1 | ‘
J _[ [ e X2
*2ise Tima DWWWMWWMWWW ——
- L i ‘ ! OFF \
Fall Time | © I 1 e
[ | VoltsiDiv
= ¢ '
Coarse
Width —_—
a Unit
St ‘
o « M
-Width t i ‘ | |
Vpp=sxsex Iax=ssses Wpp=4.80mY [Top=rssss |

oo/ 20 v | & - s 4 - 1o <&

No Load
VF,P =4.8 mV

26 AnDAPT Confidential

RIGOL 5707 H 1.00ms |3%sas| T D -240000000us | T £ @ 328mv
o] [T T 'UJ et R
ot Bl ac |
o [ =
erio b BW Limit
A | | ! oo |
Freq [ e
‘ , | [TPrabe
| | 1
s j [ 4« 11X \’f
S ) et
o' b OFF ’
Fall Time | | 1 TV i
' Volts/Div
TH| | [ Goarse |
wwigth | | —_—
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| | | .
g F : 1l ™ ’
-Width r i ] - 1 =
Npp= iax=ssees Npp=7.60mV [Top=sees Wpp=xeees

Vout=1.8V 3 A Load
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VMGTAVTT
1.2V [4A

* C200 Synch Buck

*Fsw =1 MHz

°*L=0.56 uH, P/N Wurth 744383560056
*C=7x47 uF
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Efficiency & Transient
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Ripple
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VMGTAVCCAUX
1.8V/05A

* C200 Sync Buck

*Fsw =571 kHz

° =10 yH, P/N Wurth 74438357100
*C =1x47 uF
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Efficiency & Transient
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Vout=1.8V

Transient 0.75A— 1A @ 10 Alus
Vop =552 mV

Fsw =571 kHz

Lout=4.7 yH, Cout =1 x47 pF
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Ripple
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VMGTAVCC
09V/6A

* C200 Sync Buck

*Fsw =571 kHz

°*L=0.56 uH, P/N Wurth 744383560056
*C =6x47 uF
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Efficiency & Transient
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Ripple
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VCC HBM (VCC HBM,
VCC_I0_HBM)
1.2V/15A

* C865 1-ph DrMOS Citrl
*Fsw=1MHz

*=0.1 uH, P/N Wurth 7443082010
*C =10x47 uF+4x220 uF
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Efficiency & Transient
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Lout = 0.1 yH, Cout = (10+4) x 47 pF
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Ripple
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VCCAUX HBM
25V/1A

* C200 Sync Buck

*Fsw =571 kHz

°L=4.7 yH, P/N Wurth 74438336047
*C =1x47 uF

39 AnDAPT Confidential A n DAPT




Efficiency & Transient
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Lout =4.7 yH, Cout =1 x47 pF
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Ripple
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VCCO HDIO
3.3V /6A

* C200 Sync Buck

*Fsw =571 kHz

°L=1.1 yH, P/N Wurth 744314110
*C =3x47 uF
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Efficiency & Transient
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43 AnDAPT Confidential A n DAPT




Ripple
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VCCO HPIO
1.8V/3A

* C200 Sync Buck

*Fsw =571 kHz

°L=1.1 yH, P/N Wurth 744314110
*C =3x47 uF
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Efficiency & Transient
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Ripple
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VCC DDR
1.2V /4 A

* C200 Synch Buck

*Fsw =1 MHz

°*L=0.56 uH, P/N Wurth 744383560056
*C=7x47 uF
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Efficiency & Transient
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Lout = 0.56 pH, Cout =7 x 47 uF
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Ripple
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DDR_VTT (DDR_VTT, DDR_VREF)
06V/4A

* C200 Sync Buck

*Fsw=1MHz

*=0.33 uH, P/N Wurth 744383560056
*C =8x47 uF
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Efficiency & Transient
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Lout = 0.33 pH, Cout = 8 x 47 uF
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Ripple
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