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Versal Prime (Minimum Rails, Low Voltage)
Power Mapping Highlights

*Power tree mappings completed as 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 the 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.

*Total solution area is 1625.47 mm?2.

°Presentat|on contains thermal views of both ICs. AnDAPT
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Xilinx Versal Prime Power Tree
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Versal Prime (Minimum Rails,

Rails: Typical and Upper

Low Voltage)Power

Prime
Sequence Rail Name Voltage (V) __|ITypical (A) Upper (A)
VCCINT, VCC_PSLP, VCC_PSFP,
Rail 1 VCC PMC 0.7V 45.45 54.54
Rail 2 VCC 10, VCCRAM, VCC SOC 0.8V 4.88 5.856
VCCAUX, VCCAUX_SMON,
Rail 3 VCCAUX PMC 1.5V 3.1 3.72
Rail 4 MGTAVCC 88V 2.47 3.08
Rail 5 MGTAVAUX 1.9V 0.23 0.29|
Rail 6 MGTAVTT 1.2V 3.85 4.81
1.1V-3.3V, 1V-1.8V,

Rail 7 VCCOI0....] (HDIO) 1.2V-3.3V 3.39| 4.068
Current Total (A) 56.82 68.184

AnDAPT Confidential
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Versal Prime (Minimum Rails, Low Voltage) Power
Tree Mapping

# Rail Seq c°;°p"‘::;nt Type Up':;ﬁam Vi(“\';)"t V(‘\’;;t '(":)t AnDAPT PMIC

1 (VCCO_\)/(gICOO,_\;(CP(Ijg_HDIO) 1 Sync Buck C200 PVIN 12 1.5 3+3

2 (vee oilscoczc,)f/scoc%_s 0X) 1 Load Switch €200 VCCO_XPIO 12 1.5 3

3 (VCCINT, VCC_PM\é(,:S/ICIZ\Ig_PSFP, VCC_PSLP) 2 Two-Phase DrMOS C870 PVIN 12 0.7 55 ARD X VRP_IC1
4 (VCC_R AM\,/(\:/Cc_cR_/gl\o/lc, VCC_I0) 3 Sync Buck C200 PVIN 12 0.8 5.8

5 (VCCAUX, VCC AU\)/(SEQUC)’(V CCAUX_SMON) 4 Sync Buck C200 PVIN 12 1.5 3.8+0.29

6 MGTAVCC 5 Sync Buck C200 PVIN 12 0.88 3.1

7 MGTYVCCAUX 6 Load Switch C750 VCCAUX 1.5 1.5 0.29

8 MGTAVTT 7 Async Buck C150 PVIN 12 1.2 4.81 ARD_ X VRP_IC2
9 vDDQ 8 Sync Buck €200 PVIN 12 1.2 3+2

10 VTT 9 VTT Terminator C210 vDDQ 1.2 0.6 2

PVIN =12V Total estimated solution area = 1625.47 mm?
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Versal Prime (Minimum Rails, Low Voltage)
_Power Tree Mapping

T T T T T T | T T T T T T T |
I Sequencer I I Sequencer I
I I I I
©)
I } Sync Buck @ I 1.5V I N Sync Buck |0'88 v
i VCCO_XPIO i 3A i MGTAVCC I 31A
©)

I Load Switch I 15V I @

VCCO_503 3A Load Switch 19V
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[ | 2PhDrMOS Q
I VCCrINT ! | Async Buck @ 1.2V
I | MGTAVTT | 4.81A
| o | |
| | Sy Buck 1
I Sync Buck @ _ R I 2 @I
\ VCCAUX 3.8A VTT Terminator |, 0.6V

Estimated total area 1625.47 mm?
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Mapping (Thermal View) —IC1

PowerlLoss PowerLoss PowerLoss
ow ow ow
LDO LDO LDOa
VDD vce PROG
45v 12v 0.000V
tdc:0A tdc:0A tdc:0A
Chip Power Loss: 0.61W Chip Power Loss: 1.21W
C200 (B_1_3) n C200 (B_1_3)
PWM Sync TA:25°C PWM Sync
Buck VM Buck VM
VCCAUX VCC_RAM
TDC:3.1A TDC:4.8A
Total Chip Power Loss: 2.71W
. = o
Junction Temperature Tj: 79.20°C
Power
Block
Chip Power Loss: 0.59W
C200 (B_1_3)
PWM Sync
Buck VM
VCCO XPIO Chip Power Loss: 0.30W
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8
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Mapping (Thermal View) —IC2

PowerlLoss PowerLoss PowerLoss
oW oW oW
LDO LDO LDOa
VDD vCcC PROG
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Chip Power Loss: 0.45W
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Total Chip Power Loss: 1.86W

Junction Temperature Tj: 62.20°C
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10

C210(B_1_1)
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Load Switch
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Routing Efficiency:
75% Optimized Density Layout
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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
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Load (A)
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Transient 4.5 - 6 A@10 A/us
V,, =27.18 mV

Fsw =0.571 MHz
L=1.1 uH, C=4x47 uF
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Ripple
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VCCO_503
1.5V/3A

* C750 (Load switch)

AnDAPT Confi idential An DAPT




VCCINT
0.7V/S5A

e C870 (Two Phase DrMQOS)

* Fsw =1 MHz

* L=0.1 yH, P/N Wurth 7443081010
* C=45x47 uF +4x470 uF
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Efficiency & Transient

NV VNN, NI B
100 RIGOL 00 (H 500us 55t ) [ wossurs | [sTopmon] (D -1245us T # ®ooov
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Load (A) . , I \ §x 23:31
Vout = 0.7V
Transient 22A — 55A @ 100 A/us
V,, =26 mV
Fsw =1 MHz

L=0.1 yH, C =45x47 uF + 4x470 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
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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

RIGOL = °F H 1.00ms
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No Load 5.8 A Load
Vout=0.8V V,,=6.80 mV
Vo = 5.60 mV PP
21 AnDAPT Confidential A n DAP I

T i@ 328y



VCCAUX
1.5VI/4A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

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

22 AnDAPT Confidential A n DAPT




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 § 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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4 A Load
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Vo = 8.80 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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0 0.5 1 1.5 2 2.5 3 3.5 Vpp=srees Jitaszrrzes Wpp=32.4my Mop=sress Wop=rsres

i out ( A) . . I! ~q00mv @/82 = 200v /3 = soomv o4 7 100V <

Vout = 0.88V

Transient 2.625A - 3.5A @ 10 Alus
Vop =324 mV

Fsw = 0.571 MHz

L=0.56 pH, C = 9x47 uF
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Ripple
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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=7x47 uF
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Efficiency & Transient

« \\/vvvv@vvvvvvvvvvvvvvv‘//’ n
—— Efficiency RIGOL < o H 20.0us Bokpts | Measure | | STOP/RUN D 50.507us T A
70:7 - ‘ ) ‘ Y ‘ P 7" ICoupling
N ACY
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20M>
—_ Attenuation
= - ]
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9
5 ‘ o TR
'S 40 - M“#‘J‘“‘?"f‘w
&
]
) ; | Invert
30 A e
5 ‘.
Vpp1
45.857mV
20 - e
CH1  CH2 CH3 ‘ ‘ More
0 1 2 3 a 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=2.2uH, C=7x47 uF
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Ripple
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,CH1  CH2 CH3 5 I : \ : : . | More) | CH1 CH2 CH3 CcH4 i . . b o More>
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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

ANV VI NVVIN VNV N
RIGOL <m0 [H s00us  “Si \.. Measure | | STOP/RUN ‘D 50.01us T A
80 1 —— Efficiency | | | e T | (" [ Coupling
A ACY
&
70 BW Limit
20M>
60 [En
Attenuation
= i x>
§ 50
>
2 40 - »
@
O
E 30 - Invert
o
20 Vpp1
37.950mv |
10 A
CH1  CH2  CH3 , More
01 ~ 20.0mV B =200mV  |Fo0 = 100mV | = 200mV | 0123 us:" G Gm)™
s . . r T T T -1.60mV +56.0mV 0.00V +264mV | 8 91011 12131415 || M\ 0 \/\, 4]x20;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
Vo, = 37.95 mV

Fsw = 0.571 MHz
L=1puH, C=4x47 uF
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Ripple
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No Load
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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
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(A 15l AC
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= Rise Time gph o e eerue)
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Npp=22.4my Wop=5.40V f/pp=ssess fpp=srees )
0.0 0.5 1.0 15 20 3.0 40 : " STy el gy =5

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