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Contents

*Power tree mappings completed per data received from Xilinx
Power Management team.

*Total 7 power rails covered by 2x AmP ICs including memory and
termination rails.

*Data gathered and bench tested by applications team at AnDAPT
» Data meets or exceeds Xilinx power and timing specifications

*Total solution area is 1128.43 mm?.

*Presentation contains thermal views of both ICs.
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Spartan-7 (Full Power Management)

1) O 0
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DDR3 vDDQ &— O
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Optional External Memory
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Spartan-7 Rails (Full Power Management)

__|Rail __|Voltage  |Load |Comment
1 VN 12V

5 VCCINT

3 VCCBRAM

,  VCCAUX&
VCCADC

& VcCo

7 VCC_DDR

g  DDR.VIT

9 DDR_VREF

0.95/1V + 5%
0.95/1V £ 5%

1.8V = 5%

1.8/2.5/3.3V+ 5%
1.5/1.35V £ 5%
VCC_DDR/2

VCC_DDR/2

0.3-2.5A

0.1A

Normally tied to VCCINT

0.15-0.35A  Additional current may be needed to support 1.8V IO

0.2-2.5A

~2A

IO current varies widely depending on application
Some applications may use DDR3 or DDR3L
Please use your expertise to define load

Please use your expertise to define load
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Power Tree Mapping: Spartan 7 (Full Power
Management)

. Power Upstream Vinput Vout lout
# Rail Seq Component Type Rail V) V) (A) AnDAPT PMIC
VCCINT

1 (VCCBRAM) 1 Sync Buck C200 PVIN 12 0.95/1 3.5
2 \Yggﬁgé 2 Sync Buck C200 PVIN 12 1.8 1

( ) ARD_X_SP7_IC1
3 VCC_IO 3 Sync Buck C200 PVIN 12 1.8/2.5/3.3 3
4 VREFP 3 Sync Buck C200 PVIN 12 1.25 3
5 VCC _DDR 3 HC Sync Buck C220 PVIN 12 15135 [ 2+4+4
6 | DDR_VTT 4 | VTT Terminator | C210 | VCC_DDR/2 | 1.35 | 0675 4 | ARD X SP7 IC2
7 DDR_VREF 4 VTT Terminator C210 VCC_DDR /2 1.35 0.675 4

PVIN = 12V Total estimated solution area = 1128.43 mm?
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Power Tree Mapping- Spartan 7 (Full Power Management)

Sequencer

©,

12V e e e — —— — 12V
| |
I Sequencer I
| o |
| Sync Buck I 0.95V .
i VCCINT i 35A
| o |
! Sync Buck I 1.8V
I VCCAUX I 1A
I J|  Sync Buck @ I 18V s
I VCC_IO I 3A
| |
i Sync Buck @ i 1.25V
VREFP 3A
A |
L:_A\ET_X__SP_LK:_']_:_ o J Estimated total area 1128.43 mm?

. | HC. Sync Buck 1.35 \L
VCC_DDR / oA
0.675V
DDR_VTT
VTT Terminator 0.675V
DDR_VREF 4 A

I 1 VTT Terminator

[ ARD_X_SP7_IC2 !



Mapping ( w) Design —-IC1
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y
vz
o 1.417A OCH OCFP 4.
12 35
PGRD VLo 8V PEND
SwRegCKOQsTIARRT o] SW Frea CKO 0:571 MHz 0°
$ =
o = g ) ,
g g 3 g 9 g 5] [@as) | AmP8DB6QF65
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Mapping (Thermal View) —IC1

Powerloss Fowerloss Posarloss
oW oW ow
LoO oo LDOa
VDD vCcC FPROG
45V 1.2V 0.000v

tdc:0A

tdc:CA tdc:0A

Chip Power Loss: 0.81W

Chip Power Loss: 0.74W
€200 (8_1_3) ; C200(8_1_3)
PWM Sync TA25°C PWM Sync
Buck VM Buck VM
VCCINT VCC_10
TDC:3.5A TDCRA

Total Chip Power Loss: 2.43W

Junction Temperature Tj: 73.60°C

Chip Power Loss: 0.19W

Chip Power Loss: 0.50W
C200{8_1_3) C200(8_1_3)
PWM Sync PYWM Sync
Buck VM Buck VM
VCCAUX VREFP
Powerloss Powarloss
ow ow
0o oo ] | AMPSDB6QF65
Te | |s5ee| | ARD_X_SP7_IC1
o tac:0A tde:0A | Total Area = 536.19 mm*
f25°C Routing Efficiency:
75% Optimized Density Layout
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Mapping (WebAmP View) Design —IC2

NS00

o]
IE TrEvNs
[

0‘=EI@E §0Id0

m)l:’:'m@ O
C'L'DL‘.C-HE EZCIdD

Total Area = 592.24 mm*
Routing Efficiency:
75% Optimized Density Layout

) AnDAPT
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Mapping (Thermal View) —IC2

Powarloss Fowerlaoss Posarloss
oW ow ow
LoO oo LDOa
VDD vCcC PROG
4.5v 1.2V 0.000v

tdc:0A tdc:CA tdc:DA

Chip Power Loss: 0.81W

TA:25°C

Total Chip Power Loss: 2.25W

Chip Power Loss: 0.57W
C210{B_1_1)
VTT Terminator
DDR_VTT

TDC:4A

C220(8_1_4)
PWM Sync
Buck VM HC ) ~ -
VCC_DDR Junction Temperature Tj: 70.00°C
TOC:5A
Chip Power Loss: 0.67W
C210(8_1_1)
VIT Terminator
DDR_VREF
TDC:4A
Powerloss Poworloss
ow oW
oo LDOb
33 FROG
3v 0.000Vv
oTtF tdc:0A tdc:0A
125°C
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AmPSDB6QF65
ARD_X_SP7_IC2
Total Area =592 24 mm~

Routing Efficiency:
75% Optimized Density Layout
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VCCINT (VCCBRAM)
0.95V/3.5A

« C200 (Synchronous Buck)

« Fsw =1 MHz

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

e : E
80 RIGOL “'°° H 100us |Jo0epe” D  -256000000us T # @ -7.00mv
/ "\ Horlzontal BN BT UG R EUTAT 9.5 LR LR ) (A DLAT 217 TR, LR LR LB ) “I LRI R m,—.Mode
75 7 i‘bl’[ : ; ] §’ 4 Normal
: Period i i | —
= | - 1 Sinfx
—_—— - B > " A —
Nat? Freq E I ] oEEEm
o PR “SaRate
'6 Rise Time —_—-
= — | ‘Mem Depth
N 4
Ll o« -:\r_ e 120K
Fall Time —
: 1 : , , o= | , Anti-aliasing
55 B I ]
'EL - i 1 OFF
] ] +Width : , 1
0 | | ~ |
0 0.5 1 15 2 25 3 35 i : ]
-Width R e (T IVIeots] It UiTn: M IO At SR 20 P v hOIEns So e -
lout (A) T [TE——— Vpp=22.0mY Minseeees Tr—
o820 ooy 3 - 2ov 4 - ooy o

Vout=0.95V

Transient 2.625 — 3.5 A@100 A/us
Vop =22.0 mV

Fsw =1 MHz

L =0.56 yH, C=9x47 uF
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Ripple

RIGOL AUTO H 1.00ms 3 A" i "D 0.00000000ps TH@ 498my | —————— :
= e —— s RIGOL "1-00m5?023m§:f—ﬁm— D 0.00000000ps THD 498my
orizontal} | I T Coupling T e ————————lll .
r i it o] Horizontal | v I Coupiing
‘ T ol || bt
Period [ i 1 — B t 154 AC
| f T - BWLimit Period | | e
T B | BW Lt
¥ [ j , 20M 't__& ,
= i i ] Y L ; ; 20M
PSRN i Probe Freq 1 ] FTEE
. ‘ —_— e robe
cu| W ' L e x| e i e

| | ‘ Invert Rise Time —_—
[ i I [ T : nvert

OFF s T S
Fall Time _ -:&— [ OFF
A Volts/Div Fall Time | | Voo
i olts/Div
i Coarse 1
+Width [ e o Coarse
— L 1 1 Unit +Width T
LS « M i
-Width B A e A A e e ’ Yo L] e— ¥ [ 1 « MV
Npp=6.80my Npp=seres _IVpp=srres Ipp=s+sss “Width " V8 é[] V‘ : - e ! ! L] S ettt -
~10.0mvV B = 1.00 3 = s00nm = 500mv BEZC.5om Vpp=essss WVpp=eeuss Wpp=svire
2 B 4 0 ~100mvEB/ 2 F 1.00 3 = 500m 4 = s00my 2 x
No Load 3.5A Load
V.. = 6.80 mV Vout = 0.95 V V,,=8.80 mV
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VCCAUX (VCCADC)
1.8V/1A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

« L=4.7 yH, P/N Wurth 74438336047
« C=1x47 uF
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Efficiency & Transient

100 RIGOL 70F H s00us |13t | oxmemr o~~~ ~~ o | D -140.000000us | T # @ 17.2mY |
Horizontal ,”” 7 'ﬁ""""!"": "~ Coupling
] 15 AC
80 Period + 'ﬁ
A | 20M
;\j 60 2 " Probe
L
§ : _vf « X |0
8 Rise Time =
Q
E 40 Invert
o OFF
Fall Time ¥ : N
[ ‘ ‘ 1 Volts/Div
20 -ﬂ- C ' . ] Coarse
+Width | [ N —
e (e ] Unit
0 LRI 1 e ™
0.0 0.1 0.3 0.4 0.6 0.7 1.0 -Wldth E el decdead e, U Uy bl e e, - bl - e S - . ] —
Wpp=tress Mansrrses Wpp=55.2my [Top=srses fpp=ssses
Load (A) ~20.0my 20 = 200V 3 = soomv o4 T 100V < e
Vout=1.8V
Transient 0.75A—1A @ 10 Alus
V,, =55.2 mV

Fsw = 0.571 MHz
L=4.7 uH, C = 1x47 uF
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Ripple

T 5@ 328mv |

RIGOL [STOP|[H 1.00ms |5 o o~~~ O~ | | D -240.000000us RIGOL 707 H 1.00ms 3 oomct o~~~ O~~~ ~pommames | D -240000000us | T § @ 328mv |
e : T o) LT T T W T T T T ] R
il Sl aC ik Bl ac
P i d : b e — v v P i d -: 1 e —w v
o [ 1 BW Limit e _ BW Limit
AL F T 2o | F 1| 2ou
Freg 3| F——= Freg r ey
. B 9] Probe . B Probe
. [ 1 8 L
: I ! ¢« KR J:_ g « 11X
Rise Time gpjf | : ' il L (=i"or= Rise Time g ! =
‘ Invert e e Invert
i OFF =l 1|l ore
Fall Time E == Fall Time [ ===
— | Yolts/Div E Yolts/Div
sl N sl T
d Coarse - Coarse
Aidth | [ — wwidth | [ —
S B Unit | B Unit
o | L i
= % « V] = C | : « V]
-Width ErITIT. O R N e B — “Width : E : e
fpp=seess | T T—— Wpp=6.00my [Top=srses Wpp=srres fpp=rrsss | T T——. Wpp=9.20my [Top=rrees Tipp=srees
~10.0my 20 = 200V 3= soomv o4 1.00% < ~100mvE/ 2 & 200V 37 soomv o4 T 1.00v <
No Load 0.35A Load
_ Vout=1.8V Vep=9.20 mV
V_,=6mV
PP
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VCC_IO
1.8V/3A

« C200 (Synchronous Buck)

« Fsw =1 MHz

 L=1.1 yH, P/N Wurth 744314110
« C=06x47 uF
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Efficiency & Transient

100 RIGOL “ % H s00us |1 2oM st E—n | D  -4.13800000ms | T £ @ 328mv
ST ,B oG
ﬂjL L S AC
80 Period L : | —
—~ Freg 1 —
X 60 _ Probe
L]
5 1 x|
8 Rise Time et e
O nve
= 40
L
_3*- OFF
Fall Time E —————
[ Volts/Div
20 — ‘ ; 1 Coarse
+Width [ 1
awm | L 1 Unit
0 = § 1 V]
0.0 03 0.6 0.9 1.5 22 3.0 Wpp=srress Maxs+rsss Mpp=64.8mY [Top=srsss [pp=serss

Load (A) l!"‘ 2040mv/ 20 = 200V 37 s00mv o4 T 1.00v | v e

Vout = 1.8V

Transient 0.3 - 3A@10 A/us
Vop = 64.8 mV

Fsw =1 MHz

L=1.1 uH, C=6x47 uF
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Ripple

f | /| e i | f |
RIGOL 708 [H 1.00ms |$5eie snmmmr o~~~ ~oumonmen. | D -240000000is | [T £ @ 328m RIGOL =707 H 1.00ms {505 e~~~ omonemom (D 240000008 | T @ 328mv |

TR T R T
11 Sl AC 1A | | Tl AC
Period E “BWLmT Period : “BWLmit
At g | ; 20M Rl : ; 20M
Freg ; : i EEEe Freg i ] ~Probe

| : 1l 1x e oo |- | 1l 1x

L ] L]
Fise Time, Epuy WMot A i ——— RiseTime my | | ===
F : i Invert g 1 Invert

_}f— [ : ] OFF _Bv- [ ] OFF
Fall Time C : Il [E———_ Fall Time L | —=x
B Volts/Div B ] Volts/Div
= f Coarse = f | 1| Coarse
+Aidth [ 1 +fidth [ , e
P (R z ] Unit — E : 1 Unit
- r ? 1 [ ™ L r 14 M
Vpp=rress IMaysereen Npp=4.80my [Top=srees | T e—— | NMpp=srers N — Mpp=7.60mY [Top=ssees |

‘!““wnmv 8/i2 = 200v 37 soomy o4 T 1.00v o e l! ~100mv B/i2 F 200v 3= soomv o4 = 100v o e

6 A Load

No Load Vout=1.8V Vpp=7.60 mV

Ve = 4.80 mV
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VREFP
125V /3 A

« C200 (Synchronous Buck)

* Fsw =0.571 MHz

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

i RIGOL 707 W s00us |30 e~~~ (D 1850000000s | T 108 160V
Horizontal| : ' BAAA “ o] [rrrTT v T K LI JPLE AL AL 1] PR ] AL ‘: Coupliﬁngﬁ
85 \ » ! 1 ‘
/ / M‘. £ T 1 5 4« AC
Period : , | & —
: / - i | T BWLimit
L
/| A | 20M
<" Fre |
< / —‘q Probe
> . |
%70 2 ./: 41X
3] Rise Time
- / "— Invert
t |
" S | OFF
Fall Time ‘ :
/ S Volts/Div
60 ﬂ ,___—_.“
/ | Coarse
+Width Al —
) v | G
il
/ -’L—f I |l M
> 2 25 3 Width | I | PR SR PP PSR o s iaiba caiid e
’ > ' £ ) —JVJEﬂ,ij Npp=reers Npp=rsess Mpp=1.20\
o T =%

Vout = 1.25V

Transient 2.25A -3 A @ 60 Alus
Vo =31.2mV

Fsw =0.571 MHz

L=1uH, C =4x47 uF
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Ripple

~ ‘ STOF 50 0MSat :
RIGOL “ °" H 100ms foﬂiﬁs m— D 000000000ps | T 1@ 498my RIGOL “ "7 'H 1.00ms 12~0unolsS m#@vwz— D 0ooo00000ps | T 1@ 43.8mv

leilZO_Mfl 6 : B0 B RURLORLEY T :| W Horizontal : ‘ ELELE g ﬁ CYETY ' :l m
it ; El oac i ; Il AC
i WO - TBWOmt
Aijs aom Rl Y
: _f o X e ia e 1x

- = 4 . = "
— Rise Time S

wl

3 7 11| oFF x| f ; 1 |L_oFF
Fall e || ; | R | | ? M
-J’.__.L | Coarse _EL : Codrse
U I y — |
_Wzm il ey o sl e :I ¢« M -Width el Ao (5 IR v PN PR PR ‘: il
o= 3oy e e q— ___Npp=6.00mV Mpp=sesss lYpp=weers Wpp=rsess

3 A Load

No Load Vout = 1.25 V V.= 6.00 mV

Vo = 5.20 mV
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VCC DDR
1.35V /10 A

« C220 (High Current Synchronous Buck)
 Fsw =0.571 MHz

« L=0.33 yH, P/N Wurth 744308033

« C=7x47 uF
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Efficiency & Transient

A
100 RIGOL 5707 H s00us 120 | g~ o~ o~ ~mmmes | D -118000000us | T § @ 184mv

Horizontal C L o o e e v
Period

60

" Coupling
« AC
“ BWLimit
20M
" Probe
« X

CH1

Efficiency (%)

Invert
OFF
Volts/Div

20

Coarse

Unit

O A L A2 O A b 2 O Lo O adll ] M

Npp=38.6mY [Top=srsss Wpp=ssees
~10.0my 0= 2,00V 37 s00mv o4 = 100y <

Vout = 1.35V

Transient 7.5A-10A @ 10 Alus
Vop =39.6 mV

Fsw = 0.571 MHz

L=0.33 uH, C =7x47 uF
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Ripple

RIGOL “707 H 1.00ms |{sniree ememsmmr~~ X~ ~~rommeems | D 12000000005 | T £ @ 184mv | RIGOL =708 [H 1.00ms |$50Meie enmommr~ o~~~ | D -1200000000s | T £ @ 18.4mv |

| KA R E2L7 T LA 31 PR LR

Horizontal -""" LR L R AR R LA IRV B = PR A PR R LRI P | TCoupling | Horizontal| | : R R LRI PR LT LR B = PSR PR AL . """"'”': “Coupling
| 12l ac j(EiAI 15l AC
Porod | | | rewome, T | | rBWOmt
LI | T ' la|  2oM | | & oM
Fri - ] Probe i ; ] Probe
?JZ:_ : ] « X _/:_ ; : ] « IX

L ]
L 1 . g 1 .
Rise Time ——— Rise Time —————

e [ ] OFF | : ] OFF
Fall Time | [ [ —————

—_— Fall Time C ‘ 1 || [e=———————
Volts/Div C : 1 VoltsiDiv
‘U‘ C ' ’ E Coarse JHL 8 Coarse
+Width i = +idth L RS
= i : 1M = r : 1MV
ST T SR RO SR R S AR o N IR N, SR ) ————— ST [ T B R el I
Npp=5.60my [Top=s#rxx Wpp=rreex Vpp=8.00my [Top=reres

I! ~10.0my / 20 = 200V 30 7 s00mv a4 F .00V < ‘!anmv B/i2 = 200v 3= soomv 4 = 1.00v <

10 A Load

No Load Vout = 1.35 V V,.=8mvV

Vo = 5.60 mV
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DDR VTT
0.675 V/4 A

« C210 (VTT terminator)

« Fsw =1 MHz

« L=0.33 yH, P/N Wurth 744393440033
« C=8x47 uF
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Efficiency & Transient

il e | f |
100 RIGOL “70F H s00us |05 nememmerc~ o~ ~~~~~momommem (D 2050000000s | T ¥ @ 200v |

Horizontal| |- d’

Coupling

: 15l AC
80 \ d ‘ “BWLmT
: : : : : . ] o

Probe
CTR b G |

1,

@

=
CH1

Efficiency (%)

Invert
OFF
Volts/Div

20
Coarse

Unit
4« V]

O > © " v o ® v ® b o -Width

.AllAAlAIAIA]‘A'A]IIA]llA']llIllAl‘A]l
Mpp=22.4my Mpp=5.40 ¥ fpp=srees |

Load (A) 20 = s00v /o8 200mv o4 T 500my | vz fx

Vout = 0.675V

Transient BA-4A @ 10 Alus
Ve =224 mV

Fsw =1 MHz

L=0.33 yH, C = 8x47 uF
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Ripple

AR O 50.0MSals | w " :
TS f RIGOL “757 'H 1.00ms i 50mpis ermmsmer~~~ A~~~ ~romomemom | D -240000000us | T & @ 328mV
RIGOL 5707 |H 1.00ms 350Mpe mosmsor o~~~ ~rososmsom | D -240000000us | T £ @ 328mv | == e e

: e Vertical | [TTTTITTITTETIIT v PR SN R S Coupling
Vertical C I 7] 1 Coup"ng ’ﬁ E 1 | J——
| | e T8 il ac
S AC Vimax E ||
Wmax E 1| [ E 1 BW Limit
- - 1 BW Limit f IL C } 1
J“L E . 3 o o 8 i 1 20M
JeAn> : ] 20M vmin [ : E
wmin C == g 5] Probe
Probe 11
. L i 14 X e
g 4 1X : . | i o _
= ‘ ’ Invert
Invert - 1 I
OFF
OFF —
= B ] Yolts/Div
Volts/Div 8 1 I
- 1 Coarse
Coarse V586 r I =
—o— —l A 1 Unit
ni E J T
C ]
Iﬂ. : 1l ™
- \ [V] Yamp I A o Y U U L Y 0 O ST U L o LA i P A 1 L et O e (e e
Vamp T STV O LU Y A o VA o s O 1 O 5 0 0 A [ A L ST 50 NMpp=8.40my [Top=sxrsx Ipp=seses J+Duty=#xrxs Iipp=sress |
Wop=5.20r0¥ Mapmszes Mppmrers R Mppesr : = I! “~10.0my / 20 = 200V 3 7 500mv 40 = 1.00v o
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No Load 4 A Load
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DDR_VREF
0.675 V/I4 A

« C210 (VTT terminator)

« Fsw =1 MHz

« L=0.33 yH, P/N Wurth 744393440033
« C=8x47 uF
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Efficiency & Transient
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L=0.33 yH, C = 8x47 uF
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Ripple
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No Load 4 A Load
Vpp — 590 mV Vout = 0.675V VPP =840 mV
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