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https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf

Zynq UltraScale+ (ZU+) Device SKUs
Covered- Full Power Management

Supported SKUs

XCzZU1
XCZU2
XCzZU3
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Zynq UltraScale+ (Full Power Management)

: Multiple
: Zynq UltraScale+ MPSoC A
; VCCINT VCCO(0.] (HDIO) :
O - . 0.72/0.85V 1.2v-3.3V * {
¢ : ' VCCO[0..] (HPIO) .
O $ : VREFP (Optional) |, ., ey (0-] H /
@ O ‘ : VCCAUX 18V
- : veeaux 10 | o PL
: > Domain
i e REY
Needed for

VCCBRAM

LI&-2LE ¢ 0.85V
(O— VCCINT IO | oy

@ O VCC_PSINTLP 0.85V 12v VCC_PSPLL O @
VCCO_PSIO[0] ~
VCC _PSAUX 1.8v-3.3V -3-
@ O—iﬁcc}smc 18v Low-Power a0 VCCO_PSIO[1] 3 8 @
erf— 15V Domain +avaay | | Veco_psiop :
PS 1.8v-3.3V VCCO_PSIO[3] : 8
a VCC PSINTFP | Fogay ., 1=y | | VCCO_PSDDR
@ H VCC_PSINTFP_DDR e FullPower Y e @
® O VCC_PSDDR_PLL oy Domain H
VDDQ/2 VDDQ/2
vit  vep VRercA be—() voba ]
DDR _._O VDD *VCCINT separated out for 0.72V Devices
R 2
Memory X18638-120417
Image courtesy Xilinx: https://www.xilinx.com/support/documentation/user_guides/ug583-ultrascale-pcb-design.pdf A DAPT
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Power Tree: Zynq UltraScale+ (Full Power)

PVIN = 12V
. Vout lout
# Rail Seq Comment
(V) (A)
1 VCC_PSINTLP 1 0.85 0.7
2 | VCC_PSAUX, VCC_PSADC | 2 1.8 0.15
3 VCC_PSPLL 3 1.2 0.035
4 VCCO_PSIO 4 1.8-3.3 0.5
. VCC_PSINTFP, . 0.85 14
VCC_PSINTFP_DDR
6 VCC_PSDDR_PLL 6 1.8 0.010
7 VCCO_PSDDR, 7 1.1-1.5 3A
DDR_VDDQ/ VDD
8 VCCINT, VCCBRAM, 8 | 0.85/0.72 1-3.5
VCCINT_IO
9 VCCBRAM 8 0.85 1 10 for 0.85 V
10 | VECAUX, VCCAUX_IO, 9 18 04
VCCADC
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Power Tree Mapping: Zynqg UltraScale+ (Full
Power)

PVIN =12V
. Power Upstream | Vinput [ Vout lout
# Rail Seq Type P P AnDAPT PMIC
Component Rail (V) (V) (A)
1 VCC_PSINTLP 1 €200 Sync Buck PVIN 12 0.85 0.7 ARD_X_ZUM_D1_IC1
2 VCC_PSAUX (VCC_PSAUX, 2 C150 Async Buck PVIN 12 1.8 0.5+ 0.010 + 0.035 ARD_X_ZUM_D1_IC1
VCC_PSADC)
3 VCC_PSPLL 3 c710 LDO VCC_PSAUX 1.8 1.2 0.035 ARD_X_ZUM_D1_IC1
4 VCCO_PSIO 4 C150 Async Buck PVIN 12 1.8-3.3 0.5 ARD_X_ZUM_D1_IC1
5 VCC_PSINTFP 5 €200 Sync Buck PVIN 12 0.85 1.4 ARD_X_ZUM_D1_IC1
(VCC_PSINTEP, VCC_PSINTFP_DDR)
6 VCC_PSDDR_PLL 6 €750 Load Switch | VCC_PSAUX 1.8 1.8 0.010 ARD_X_ZUM_D1_IC1
7 VCCO_PSDDR (VCCO_PSDDR, 7 200 sync Buck PVIN 12 1.1-15 3 ARD_X_ZUM D1_IC2
DDR_VDDQ/ VDD)
VCCINT
8 8 €200 Sync Buck PVIN 12 0.85/0.72 1-3.5 ARD_X_ZUM_D1_IC2
(VCCINT, VCCBRAM, VCCINT 10)
9 VCCBRAM 8 €200 Sync Buck PVIN 12 0.85 1 ARD_X_ZUM_D1_IC2
10 VCCAUX 9 €200 Sync Buck PVIN 12 1.8 0.4 ARD_X_ZUM_D1_IC2
(VCCAUX, VCCAUX_10, VCCADC

Estimated total area estimated = 514 mm?
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Power Tree Mapping

T i S =TT T T T T T
| .| SyncBuck | 08V, .| Sync Buck
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Load Switch 18V |
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2 I 0.010A @
| Async Buck | 18V e | 072v
| vee_psaux I 0.5A g VCCINT _

®

LDO |12V

.| Sync Buck

,| Async Buck 18V
VCCO_PSIO lo5A

VCCBRAM

Sequencer

.| Sync Buck | 085V
VCC_PSINTFP 1 4A

.| Sync Buck

VCCAUX

| |
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| |
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Resource Usage...
io 8 used (Capacity 24)

Mapping (WebAmP View) —IC1 s e

sim 8 used (Capacity 8)
atc 5 used (Capacity 6)
corner 4 used (Capacity 4)
ptg 1 used (Capacity 2)

75% Optimized Density Layout
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e S ' T VCC_PSAUX 0.77A0CH C200(8._1.3) 14 YY) > Vouls
SW Freq: CK1 0571 MHz51° gy uvLd L N PWM Sync ., 2LHH 0.85V @ 1.4A
13] Sixt B 34 VoD 22mQ
uck VM 21
BST EN = / Vdrv L1 0.0409kQ
C710 (B_1_2) L OVP 0.946V VCC_PSINTFP Cdrv = Cin 2= Z~ Cout Vib
. 1 s ~ 360.10F 10uF 22 0.85v
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Mapping (Thermal View)

Resource Usage...
io

clb
—IC1 5
pmt

sim
atc
corner
ptg
uLogic

PowerLoss

LDO

45V
tdc:0A

Powerloss PowerLoss
ow ow
LDO LDOa
vcc PROG
12v 0.000V

tdc:0A tdc:0A

Chip Power Loss: 0.03W

C750 (B_1_2)
Load Switch
Chip Power Loss: 0.16W VCC_PSDDR _PLL
C200 (B_1_3) . TDC:1A™
PWM Sync TA:25°C
Buck VM Chip Power Loss: 0.07W
VCC_PSINTLP C150(B_1_2)
TDC:0.7A . PWM Async
Total Chip Power Loss: 0.75W Buck CM
VCCO PSIO
TDCD.5A
Chip Power Loss: 0.07W . . o
C150 (8.1 2) Junction Temperature Tj: 40.00°C
PWM Async
Buck CM Chip Power Loss: 0.36W
VCC_PSAUX
A C200(B_1_3)
PWM Sync
Buck VM
Chip Power Loss: 0.06W VCC_PSINTFP
C710 (B_1.2) TDC:2A
LDO
VCC PSPLL
TDT:0.1A
PowerLoss PowerLoss
ow ow
Ty o051 | AmMP8DB6QF65
22| |oaeel | ARD_X_ZUM_D1_IC1
P tdc:0A  tdc0A | Total Area =~ 534.47 mm?

125°C

Routing Efficiency:

75% Optimized Density Layout

AnDAPT Confidential

8 used (Capacity 24)

58 used (Capacity
8 used (Capacity
13 used (Capacity
8 used (Capacity
5 used (Capacity
4 used (Capacity
1 used (Capacity

459 used (Capacity

AnDAPT

64)
8)
16)
8)
6)
4)
2)
512)



Resource Usage...
i0 6 used (Capacity 24)

n m clb 54 used (Capacity 64)
Mapping (WebAmP View) —IC2 sesitan o)

sim 8 used (Capacity 8)
atc 5 used (Capacity 6)
corner 4 used (Capacity 4)
ptg 2 used (Capacity 2)
uLogic 429 used (Capacity 512)
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orva s * L 24 0 c ) Lx1 A AA > o
7ves ks PWM Sync ). PWM Sync e e
6u voo 5% PGocd PGood 85% oo p
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Mapping (Thermal View)

11

—-IC2

Powerloss

LDO

45V
tdc:0A

PowerlLoss PowerLoss

ow ow
LDO LDOa
vce PROG
12v | |o.000v
tdc:0A tdc:0A

Chip Power Loss: 0.90W
C200 (B_1_3)
PWM Sync
Buck VM
VCCO_PSDDR
TDC:4A

Chip Power Loss: 0.90W
C200(B_1_3)
PWM Sync
Buck VM

VCCINT
TDC:3.5A

TA:25°C

Total Chip Power Loss: 2.24W

Chip Power Loss: 0.25W
C200 (B_1_3)
PWM Sync
Buck VM

VCCBRAM
TDC:1.4A

Junction Temperature Tj: 69.80°C

Chip Power Loss: 0.19W
C200 (B_1_3)
PWM Sync
Buck VM

VCCAUX
TDC:1A

OTP
125°C

PowerlLoss PowerLoss

ow ow
Do LDOb
3v3 PROG
3.3V 0.000V

tdc:0A tdc:0A
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Resource Usage...

AmP8DB6QF65
ARD_X_ZUM_D1_IC2

Total Area = 579.3 mm?
Routing Efficiency:

io

clb

cm
pmt
sim
atc
corner
ptg
uLogic

75% Optimized Density Layout

6 used (Capacity 24)
54 used (Capacity 64)

8 used (Capacity 8)
13 used (Capacity 16)

8 used (Capacity 8)

5 used (Capacity 6)

4 used (Capacity 4)

2 used (Capacity 2)
429 used (Capacity 512)

AnDAPT



Test Data

Zynqg UltraScale+ (Full
Power)
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Integrated Sequencer Graphic IC1
(Turn ON)

s
EN1 —/
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Integrated Sequencer Graphic IC2

SSSSSSSSSSSSSSSS

.
]
/
[

i

ms f;

}/
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VCC PSINTLP
0.85V /0.7 A

* C200 Sync Buck
*Fsw =571 kHz

°L=22puH, P/N Wurth
74438357022

*C =6x47 uF
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Efficiency & Transient

RIGOL “'°" H so0.0us gg:gﬁgs_\ngy;{m D -64.0000000us T+O 250V
F T T T T w1 rdCoupIing“

L I 51 AC |
/ Period I j W

M ' 1 oM |
Freq [ 1 :
iy

e
=
i3] §
o
2
-4

Probe
1 | |
1 e X |

~ Invert

1|l \

/ pe || oFF |

Fall Tim 1 .

/ - | Volts/Div

1 |

/ 'E’L 1 Coarse |
Width & -

/ P i Unit

{ |

e ™

£
=3
5

AAAAAAAAAAA

Npp=19.2mV Npp?jgv",,,,,,,,,,, fpp=erenr ,,;,,,i,,,,iii‘j =520
~100mv @/ 2 10.0V 3 500mv 4 5.00Y < Gx

-t

Vout=0.85V

Transient 0.21A-0.7A @ 2.5
Alus V= 19.2 mV

Fsw =571 kHz

Lout = 2.2 uH, Cout =6 x47 pF
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Ripple

RIGOL'STOP ’H 100us 150.0MSals |

384.000000us
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+Width =
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SR i !« M
-Width BN i A i i i
_____[pp=«rees IMax=ssres Npp=3.20mV
I! ~10.0mv / ¥ 10.0V 3 00V 4 1.00V v e

17

No Load
VPP =3.2mV

@—'
T T T T T T T T T T T

384.000000us

T £ @ 860mv |

RIGOL 07 M 100us | 355e"

= B
Horizontal + v

=

Period

| 13

Rise Time gpls

ff/l

Fall Time

3

+Width

—_—

|k

K=

Width oo

L e e

AP EIra e

T

T T

| LAl
Vpp=sssss [May=sss

AR M I UM VAP S T
Mpp=3.60mv

W ~10.0mv 2¥ ~ 100V

Vout=0.85V

AnDAPT Confidential

3

4 = 100v

0.7A Load
VPP= 3.6 mV

Coupling
Sl ac
T BWLimit |
’ 20M

5 Probe
<«

« 11X

Invert

et

Volts/Div

’ Coarse

Unit
4« [V]

< e
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VCC PSAUX

(VCC_PSAUX, VCC_PSADC)
8VT10.5A

* C150 Async Buck

*Fsw =571 kHz

=10 uH,P/N Wurth 74437334100
*C =1x47 uF
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Efficiency & Transient

Efficiency (%)

75

~
o

65

o))
o

93]
[

50

-73.0000000us

Horizontal

' B R o [ e e

e 2ol | f )
RIGOL [STOF |[H s00us | 0kpr o~~~ | | D

| [ £ o e F B e e e o (R

/

e

/

/

0.05

0.1

0.15

0.2

0.25

lout (A)

0.3

0.35

0.4 0.45 0.5

Npp=d2.4my__

W ~oomv@E/ 2 - ooy

19

Vout=1.8V

Transient 0.0A-0.5A @ 2.5 Alus
V=424 mV

Fsw =571 kHz

Lout = 10 yH, Cout =1 x 47 uF

AnDAPT Confidential

1 B e |
T £ 8 900mY

Mode

SNk
ON

Sa Rate

Anti-aliasing

OFF

v fix
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Ripple

fEeRE) | A m———— [rewoel | f 1 f —
RIGOL [STOF|[H s00us |fikets  mmmmmmmro oS~~~ (D -300000000us | [T # @ a00mv | RIGOL STOF|[H™ so0us |30ikps e~~~ Y~~~ s [D  -300000000us | [T £ @ 900mv

Horizontal : LTI R L LR 276 LR R RIS RSN SR R R ALRUEE LR S R S R " Couping | Horizontal - AR R SRR R YRR SR R R R R R ~Couping |
LI 1Bl ac e , S AC
peried | ¢ | TBWOmt Ferid | 1 | TBWOmt
;u.lL F ' i ] 20M ;u.jt - ' : : ] 20M
Freq r : : y— Ay F | Probe
£ Probe B . 5l Probe

-G (4 : _f»_ >o°

i : 1 Invert & H 1 Invert
e | ] OFF | - OFF
Fall Time E : ] =S Fall Time B = ———

)

s

Volts/Div F Volts/Div
1t - ' : ' : : : ' : B Coarse it F 1 Coarse
+Width L P eee— +idth . P
— B 1 Unit A r Unit

(= [ 1 4 [V] 2 [ : 1 |« M
-Width E i : e e, : o ey s S i i i ] —— -Width et ey Bl i Ly ey _
Mpp=13.6mY Wpp=rxxss Ipp=ssres Ipp=200mY Mpp=10.4mV Wpp=serss b, Ipp=400mYy

I! ~200mvE/ 2 = 100V 3 T 500mv 4 = s00v = '! ~200mv@/ 2 = 100V 3 = 500 m'-.-"- - 4 = so00v v i

No Load Vout=1.8YV 0.5A Load
VPP= 13.6 mV VPP= 10.4 mV
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VCC_PSPLL
1.2V /0.035A

*C710 LDO
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Transient

RIGOL =07 H s00us |g0rsers T "D 186.000000us Tr1i@ 180
o] [Ty S L e s LTy
_fbrl. [ 5 L AC
Period [ [ |
ore : BW Limit
A | F ] 1 20M
Freg t ' -
'_ 1 s [ ] Probe
L I “
- et et s X
Rise Time
[ i Invert
ol | : | oFF
Fall Time =
_ Volts/Div.
.B_ ‘ Coarse
+Width —_
i @ Onit
ik e
= !ﬁ v
width | | ‘ ol o S et
Mpp=560mYV  Ipp=seess I T Wpp=5.20V =

22

Vout=1.2V
Transient 0A—-0.035A @ 2.5
Alus V= 5.6 mV
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Ripple

RIGOL = 9F H 1.00ms |{%e D 0.00000000ps T @ 498my RIGOL [STOP|[H 1.00ms |35 nie | e~~~ 2~~~ ~smm| | D 0.00000000ps TTi@ 498mv
Horzontall | | Fie G s e e G e G R e h P e A e e E e B LR i S S Ll e | -_C“_OHPLin—Q Horizontal ‘ﬁ """ ! 4009@977
if El ac i 154 AC
Period | | | —= Period | | |—
o : | BWLimit o 1 i BWLimit
yidji 5 ! ‘ 20M AL , : 20M
Freq t i f— Fre t [l ————=
B [ g Probe r_q [ | Probe
X . ] . [ | | ——
| | e x e e IE o e
Rise Time W .Ten. Rise Time W
[ N L i 1
s | OFF o OFF
Fall Time = Fall Time —_——
Volts/Div _ Volts/Div.
‘u' ‘ Coarse 'LL Coarse
+Width [ ] ey +Width [ |
—_— [ | Unit S [ y 1 Unit
i I | I | St | .
W:th | M i : |« ™
Wi e e e o e e e ] “Width t ‘ el o ‘ | R S
NMpp=4.80mV Npp=ssess fpp=esses Mpp=ssees B NMpp=7.60mV Npp=seees fpp=rsaxs op=ssees

| T/ T T e ~o | I/ ST N S —

No Load Vout=1.2V 0.035 A Load
VPP =4.8 mV VPP= 7.6 mV
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VCCO_PSIO
1.8V/05A

* C150 Async Buck

*Fsw =571 kHz

°*L =10 yH, P/N Wurth 74437334100
*C=1x47 uF
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Efficiency & Transient

75

RIGOL “ 0F H soous |05 S S D .73.0000000us T £ @ 900mv

/ Horzontall [ T T T T IO e R A I e

\
g

65 W 4 Freq

Efficiency (%)
\
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o
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o
o
o V
3
©

w
v

50
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Transient 0A-0.5A @ 2.5
Alus V,=42.4 mV

Fsw =571 kHz

Lout =10 yH, Cout =1 x 47 pF
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Ripple
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VCC_PSINTFP

{)IECC ;S%%FPP _DDR)

* C200 Sync Buck
*Fsw =571 kHz

*L=22uH, P/NWurth
74438357022

* C =06x47 uF
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Efficiency & Transient
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Vout=0.85V

Transient 0.42A-14A @ 2.5
Alus V= 29.6 mV

Fsw =571 kHz

Lout = 2.2 uH, Cout =6 x47 pF
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Ripple
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VCCO _PSDDR (VCCO_PSDDR,
DDR,_VDPQ/ VDD)

* C200 Sync Buck
*Fsw =571 kHz

°L=1puH, P/NWurth
74438366010

*C =4x47 uF
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Efficiency & Transient
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Vout=1.2V

Transient 2.25A-3A @ 2.5
Alus V= 31.2 mV

Fsw =571 kHz

Lout =1 pH, Cout =4 x 47 yF
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VCCINT

SVCCINT VCCBRAM, VCCINT_IO)
72V /3

* C200 Sync Buck
*Fsw=1MHz
L =0.56 uH, P/N Wurth 744393440056
*C =9x47 uF
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Efficiency & Transient
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Vout=0.72V

Transient 2.625A - 3.5A @ 100
Alus V= 20.4 mV
Fsw=1MHz

Lout = 0.56 pyH, Cout = 9 x 47 yF
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VCCINT

SVCCINT VCCBRAM, VCCINT_IO)
85V /3

* C200 Sync Buck
*Fsw=1MHz
L =0.56 uH, P/N Wurth 744393440056
*C =9x47 uF
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Efficiency & Transient
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VCCBRAM
085V /14A

* C200 Sync Buck
*Fsw =571 kHz

°L=22puH, P/N Wurth
74438357022

*C =6x47 uF
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Efficiency & Transient
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Transient 0.42A-14A @ 2.5
Alus V= 29.6 mV

Fsw =571 kHz

Lout = 2.2 uH, Cout =6 x47 pF
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VCCAUX

(IVCCAUX, VCCAUX_10, VCCADC)
8V/04A

* C200 Sync Buck

*Fsw =571 kHz

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

L
T

Vout=1.8V

Transient 0.12A-04A @ 2.5
Alus V= 34.4 mV

Fsw =571 kHz

Lout =10 yH, Cout = 1x 47 uF
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