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* Xilinx Kintex UltraScale+ (US+) family of devices SKU list
(Minimum Rails) in cost-optimized portfolio

*Kintex US+ power maps
*AnDAPT integrated power supply design

*Bench data including efficiency, transients, ripple (no load and
full-load) for each power rail

*AnDAPT PMICs meet or exceed all power performance specs
provided by Xilinx for Kintex US+ family FPGAs
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Kintex UltraScale+ Device SKUs Covered-
Minimum Rails

Supported SKUs

XCKU3P

XCKU5P

XCKU9P
XCKU11P
XCKU13P
XCKU15P
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Kintex UltraScale+ (Min Rails)

Kintex US+

Can be combined o VCCINT
if voltage same

O DDR VTT

VMGTAVCC O
VMGTAVTT
. VCCAUX ’ O
VCCO_HDIO
al . . _ O
VMGTAVCCAUX
VCC_DDR O

Image courtesy Xilinx: https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf A D APT
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https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf

Power Tree Mapping: Kintex UltraScale+ (Min Rails)

PVIN = 12V
Power Upstream | Vinput | Vout lout
# Rail Se Type . AnDAPT PMIC
q Component yp Rail (V) (V) (A)
VCCINT
1 (VCCINT, VCCINT [0, VCCBRAM) 1 €860 1-ph DrMOS Ctrl PVIN 12 0.85 30
VCCAUX
2 (VCCAUX, VCCAUX_ IO, VCCADC) 2 C200 Sync Buck PVIN 12 1.8 2 ARD X KUP A [C1
3 VMGTAVTT 3 €200 Sync Buck PVIN 12 1.2 4
4 VMGTAVCCAUX 4 C200 Sync Buck PVIN 12 1.8 0.1
5 VMGTAVCC 5 €200 Sync Buck PVIN 12 0.9 4
6 VCCO—CEC'(; (\I_ﬁfg—HD'o' 6 €200 Sync Buck PVIN 12 3.3 6
_HPIO) ARD_X_KUP_A_IC2
7 VCC_DDR 7 €200 Sync Buck PVIN 12 1.2 4
8 DDR_VTT 8 C210 VTT Terminator | VCC_DDR 1.2 0.6 2

Estimated total area = 782.64 mm? (IC1) + 557.63 mm? (IC2) = 1340.27
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Power Tree Mapping

— — — — — — — — 12 — — — — — — — —

@ I i Q I 0.9V

__| Sync Buck ]
VMGTAVCC | 4A

| 1-ph DrMOS Citrl ! 0.85V
VCCINT 30A

|
© |

| |
! |
| |
I I Sync Buck y 3.3V
| | Sync Buck | 18V i 1 V¢Co_HpIO l 6A
VCCAUX oA
| | | |
| o | | o |
I | Sync Buck 2V I .| Sync Buck 12V
| VMGTAVTT N I VCC_DDR I 24
| | | |
©)
| | Sync Buck !1-8V | ®I 0.6V
I VMGTAVCCAUX I 0.1A I S@,’QS_%??‘ I 2.A
I I I Sequencer I
Sequencer
l I | Estimated Total Area = 1340.27 mm? ! l I

. ARD_X_KUP_A_IC1 | J """"""""""""""""""""""""" ARD_X_KUP_A_IC2 | JD APT
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Mapping (Thermal View

PowerLoss PowerLoss PowerLoss
oW ow ow
LDO LDO LDOa
VDD vce | | ProG
45V 1.2v 0.000V
tdc:0A tdc:0A  tdc:0A
Power
i Block
Chip Power Loss: 0.59W
C200(B_1_3) =
PWM Sync TA:25°C
Buck VM
IR Power
Total Chip Power Loss: 1.82W Block
Junction Temperature Tj: 61.40°C
Chip Power Loss: 0.13W Chip Power Loss: 1.10W
€200 (B_1.3) €200 (B_1_3)
PWM Sync PWM Sync
Buck VM Buck VM
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TDC:0.4A TDC:4A
PowerLoss PowerLoss
ow ow
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8

75% Optimized Density Layout
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Mapping (We
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Mapping (Thermal View) —IC2
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PowerLoss
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tdc:0A

PowerLoss PowerLoss
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Chip Power Loss: 1.17W
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C200(B_1_3)
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Total Chip Power Loss: 4.21W
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Chip Power Loss: 1.10W
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Total Area = 557 63 mm?
Routing Efficiency:
75% Optimized Density Layout
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Integrated Sequencer Graphic
ARD X KXU A IC1 (Turn ON)

ON ——/ “\4ms
EN
IN1

Singal
el

R
S ——

Time [ms]

DONE 1 !
0 20 60
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Integrated Sequencer Graphic
ARD X KXU A IC2 (Turn ON)

ON —/ \dms
ENT

Time [ms]

DONE L L
0 20 0 60
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VCCINT, VCCINT_IO, VCCBRAM
0.85V/30A

* C865 DrMOS Citrl

*Fsw =1 MHz

* | =0.05puH, P/N Wurth 994-SLC7530S-500MLC
*C =10x47 uF + 2x220 uF
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Efficiency & Transient

RIGOL TOF'H 50.0us ggoangtal W D 168.000000us T £8 112mv
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/ E i A 3 Probe
. [
g0 14l « X
9 Rise Time g
o Invert
E 40 "\_
o OFF
Fall Time =
320 Volts/Div
/ it ] ’ Coarse
+Width ~ . I
— [ 1 | i Unit
E2 A1 : 9l ™
Width | e o T e st s st s 1
Vpp=29.6mY fop=ssess Rop=sress
2 = 200mv 3 = 200mv 4 = 100V < e
5 20
lout (A)

Vout=0.85V

Transient 22.5A — 30A @ 100 A/us

Voo =29.6 mV

Fsw =1 MHz

Lout = 0.05 pH, Cout = 10x47 uF + 2x220 uF
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Ripple
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16

Vout=0.85V
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30 A Load
VPP= 56 mV
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VCCAUX, VCCAUX_I10, VCCADC
1.8V/2A

* C200 Sync Buck

*Fsw =571 kHz

°L=1.1 yH, P/N Wurth 744314110
*C =3x47 uF
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Efficiency & Transient

100

Efficiency

18

RIGOL “ 7 H s00us 1%&”'3’ —%m— D 199000000us T £ @ 230mv

Horzorall [T RSN TSN RALA RA S R R Ry s T e
orizontal [ 1 i Coupling

|

-Width
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15 2
lout (A)

20 = 100V 3 = 500my 4 = 500mv < fx

Vout=1.8V

Transient 0.3A-3A @ 10 Alus
Voo =31.2mV

Fsw =571 kHz

Lout=1 uH, Cout =4 x 47 uF
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Ripple
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No Load Vout=1.8V 3 AlLoad
VF,P =44 mV VPP= 6.4 mV
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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

’ RIGOL 5707 H s0.0us |} 3005ne e~~~ o~ (D -138.000000us T£@ 9.00mv
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Vout=1.2V

Transient 0.8 A—4A @ 10 Alus
Voo =46.4 mV

Fsw=1MHz

Lout = 0.56 pH, Cout =7 x 47 uF
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Ripple
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W s/ 57 o0 & o - ~4 TV ST N SR ~4

No Load Vout=1.2V 0.035 A Load
VPP =6 mV VPP= 6.4 mV
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VMGTAVCCAUX
1.8V/01A

* C200 Sync Buck

*Fsw =571 kHz

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

///
. ///
c. //
= / =
y / /
0.1 Ioul;,z(A) -Width “ e \-1_,. e
W-zove/2 - 0oy 3 - 2w
Vout=1.8V
Transient 0.12A-04A @ 2.5 Alus
Voo =344 mV
Fsw =571 kHz
Lout =10 pH, Cout =1 x47 pF
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Ripple
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e
' T/ T T T =

No Load Vout=1.8V 0.4 A Load
VF,P = 6.4 mV VPP= 7.2 mV
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VMGTAVCC
09V/4A

* C200 Sync Buck

*Fsw =1 MHz

* | =0.56 yH, P/N Wurth 744393440056
*C =9x47 uF
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Efficiency & Transient

Efficiency (%)
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75
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OFF

" . A Il A A - I A A A
Npp=23.6mV IMin=sssss [Max=ssser

27

op= =
I!~1n.umv/2 = 100V = 200 4

Vout = 0.9V

Transient4.5A—-6 A @ 10 Alus
Voo =23.6 mV

Fsw =1 MHz

Lout = 0.56 pH, Cout = 9 x 47 uF
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Ripple
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VF,P =7.6mV VPP= 8.80 mV
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VCCO HDIO, VCCO HPIO
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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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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Ripple
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DDR VTT
0.6V/2A

* C200 Sync Buck

*Fsw =1 MHz

°L=1puyH, P/N Wurth 74438366010
*C =8x47 uF
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Efficiency & Transient .ovie
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Ripple
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