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Integrated, High Power
Solutions for Xilinx FPGASs

Modern, high performance, FPGA-based systems require an increasing number of dedicated rails supplying core, 1/0, memory,
PLL, and precision analog voltages. Typical FPGA-based systems today make use of standalone switching regulators and LDOs,
but as board area continues to shrink as end product form factors shrink, this complicates the task of designing more efficient
power management solutions for powering FPGAs. Combining multiple switching regulators and LDOs into a single package
enables very small, flexible, highly efficient power management solutions for powering FPGAs and precision analog components
with the highest system reliability.

Ultrasmall 12 V/5 V Quad Buck in LFCSP ADP5054 Solution Size Only 41 mm X 20 mm
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Resistor Programmable Current Limit
on Buck 1 and Buck 2 (6A, 4A, 2 A)

Wide Range of Switching Frequency

Fixed and Adjustable Output Voltages Operation (250 kHz to 2 MHz)

Parallel Operation on Buck 1 and
Buck 2, and Buck 3 and Buck 4

Frequency Synchronization

Simple Power Supply Sequencing Input or Output
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ADP5054 Supply for Xilinx UltraScale Kintex/Virtex

INPUT SAMPLE: ADESUOHES XILINX UltraScale
4.5V T0 15.5V PVINIA . KINTEX/VIRTEX
O FB1
TeEH B
) comp1 X BUCK1 Qo Tcz T L=t 0.90V T0 0.95V
=ca R3 VREG ¢ oA OS2 " Aoy ' VCCINT
Ent Aswic vi}m‘
*VREG oL G1¢‘ Sl s |£):.F==1a%flr:=1o%i|=:= VCCBRAM
" crar2 | vees| lpenp R4 | A
1 VRE o2 P8 Gzi : J ps VCCINT 10
5 PVINZA Lswaa ﬂ a2,
1on T ® BUCK2 swzs ‘ 7"%5@%“”
= [evmnecl ok Cowac] 1
e O BUCK 1/BUCK 2 INTERLEAVED
L Jre2 CONNECTION UP TO 12A
PVIN3 . OBSTe = YR VCCBATT
co €10 347
vcc,:,:uF%:‘ comes | BucK 3 sws [ . 1.8V -
C11 R11 AFes GDg2 =:4C7:L"‘F VCCAUX_IO
PONDS mo VCCo_1v8
O BST4
c13 SW4 Tc” LA 12V _fveco 12
10uF L BUCK 4
= COMP4 25A Lras maz | o
PGND4 [ --47‘LF
VREG ps
g eror
VREG X INTg SYNC/MODE
c17 IT c1s — Ri7 L VREG
% R18
ADP5054 #2
VREG
oo | P LT X SO vz
VREG 1 ":é'é L syncmooe
m RT
cw T ez Y 1
- PVINIA L o1 R21 | S |
%TFI m. : BST1 — VIT | 3
- Q BUCK 1 OWA c22 = W EXTERNAL DDR3 :
VCCAUX i 2MPL 6A swe| | 2kt _voon | :
A TcR2 S Gswic ;—D—'} - b )
: VREG N Gou o [M¢ i o ==1(0:02:F --1:):02:F VCCO_1V5
F L N\grot2 | vees| lpenoR24% | A v
1 vreg b2 R28 azi =
| s2
ENEVINZATS ¥ ssz | | a2
‘%":'GFI M. sw2B o2 e=12um 150,
= . Buck2 swee] T o MGTAVCC
compz | BST2 28 L c29 L c3o
= c27 R27 Q R26 1001F [ 1001F
VREGL_EN2 EB2
PVINS [ 5B =
O
c3t
T c2 .
MGT,::::_:,_—| PP BUCK 3 = L Tt 120V T MGTAVTTRCAL
b c33 R31 oo} 4 Lras i cu = L -
3 VREG PGND3 R30. "
CFGM O - m VMGTVCCAUX
BST4
£ O
PVIN
0351 0 R0 SW4 Tc“ Ls;u‘.:u $ 39 VCCO_3v3
10pF,
= comP4 28 R32
vecaux O PB4 p =538
4 Al ™ PGND4 R33. 4TuF
: O
= A4
L exp PAD
Part Number of Max Output | Switching Frequency Reset Trip Min Reset | Typ Watchdog Package Price 1k
Number Outputs Current (A) Range Threshold (V) | Timeout (ms) | Timeout (ms) g List ($U.S.)
2 X 4 A" bucks 0.8t00.85 XV  1.2/2.5/4
ADPs0s0 2 x 12Abucks O™ ogto0ssxv, 12 250 kHzto 1.4 MHz oo — — — 48-lead LFCSP ~ 4.39
1X200mALDO 1.7t055 0.51t04.75 200 mA —
2 X 4 A" bucks 0.8100.85 XV  1.2/2.5/4' ’ 1,20,140, 6.3,102, 1600,
ADP5051 9 % 1.2 A bucks 45t015 0.8 10 0.85 X Vi, 12 250 kHzto 1.4 MHz  Yes 0.5 (adj) 1120 25,600 48-lead LFCSP 459
2 X 4 A' bucks 0.8100.85 XV,  1.2/2.5/4
ADPs0s2 2 x 12Abucks O™ ogroossxv, 12 250ktzto1.4MHz — — — 48-lead LFCSP~ 3.59
1X200mALDO 1.7t055 0.51t04.75 200 mA —
2 X 4 A" bucks 0.8100.85 XV  1.2/2.5/4' ’ 1,20,140, 6.3,102, 1600,
ADP5053 2 % 1.2 A bucks 451015 0.8100.85 X V), 12 250 kHzto 1.4 MHz  — 0.5 (adj) 1120 25,600 48-lead LFCSP 3.79
2 X 6 A? bucks 0.8100.85 X Vyy 6/4/22
ADP5054 2 % 2.5 A bucks 451015.5 0.8100.85 X V), 25 250 kHz to 2 MHz — — — — 48-lead LFCSP 4.29

"Resistor programmable current limit (4 A, 2.5 A, or 1.2 A)
“Resistor programmable current limit (6 A, 4 A, or 2 A)
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Xilinx Power Estimator (XPE)—Use Cases for Xilinx UltraScale Kintex/Virtex

Core
Dynamic

Hard IP

1o

1.350]

4361 25

GTH

1.200]

24096 14

GTY

1.000;

2711 16!

1.800] 0.040

1.000] 1.765]

1.200] 0.385

1.800] 0019

1.000] 0656

1.200] 1306,

1.800] 0011

Bill of Materials for the ADP5054 Powering Xilinx UltraScale Kintex/Virtex

_E_ Part Number m Footprnt (mm) | ____Notes ___|

u1,u2
C17,C18, C19, C20
C2, C8, C10, C14, C22, €28, C32,
C36
(1, C7, C9, C13, C21, C26, C31, C35
C4, C5, C6, C24, C25
C12, C16, C29, C30,
€34, C38

C3, C11, C15,C23, C27, €33, C37

01(Q2), a3(04)

L1,12,L5,L6

L3,14,17,18

R17,R20

R4, R8, R24, R28
R1, R2, R3, R9, R10, R11, R12, R13,
R14, R21, R22, R23, R25, R26, R27,
R29, R30, R31, R32, R33, R34
R16, R18

~N oo o1 o oo B~

21

4-channel micro PMU
1 nF X5R, 6.3V
0.1 wF, X5R, 16 V

10 wF X5R, 25V
100 pF, X5R, 6.3V

47 uF X5R, 6.3V
2.2 nF, X5R, 25V

Dual N-FETs, 20V, 25 A, 16 mQ)
Dual N-FETs, 30V, 10 A, 20 m€)

1.2 pH, 22 A, 6.8 mQ
1.3 puH, 8.2A, 16 mQ
4.7 pH, 2.7 A, 57 mQ
4.7 uH, 2.0A, 70 mQ
38.4 kQ, resistor, 1%
22 k), resistor, 5%

Resistor, 1%

10 k), resistor, 5%

ADP5054ACPZ
GRM155R60J105KE19D

GRM155R61C104KA88D

GRM219R61E106KA12
GRM31CR60J107ME39

GRM21BR60J476ME15

GRM155R61E222KA01D
Si7232DN
IRFHM8364
XAL6030-122ME
NRS6045-1R3NMGK
XFL4020-472ME
NRS4018T-4R7MDGJ

Murata
Murata

Murata
Murata

Murata

Murata
Vishay
IR
Coilcraft
Taiyo Yuden
Coilcraft
Taiyo Yuden
Various
Various

Various

Various

7.0 X 7.0 X 0.75 QFN
0402

0402

0805
1206

0805

0402
3.3 X33 x 1.0QFN
3.3 X 3.3 X 0.9QFN
6.0 X 6.0 X 3.0
6.0 X 6.0 X 45
4.0 X 4.0x20
40x40x18
0402
0402

Values depend on output

0402 voltage setting

0402

Simplified Application Diagram for the ADP5054 Powering Xilinx UltraScale Kintex/Virtex

Viy = 4.5V TO 15,
1=

VCCINT AND VCCBRAM
VCCAUX AND VCCBATT
QUAD BUCK XILINX UltraScale
(6A, 6A, 2.5A, 2.5A) KINTEX/VIRTEX
VCCO_1v2
VCCO_1V5
MGTAVCC
MGTAVTT
QUAD BUCK
(6A, 6A, 2.5A, 2.5A)
BUCK 1 VCCO_xx
MEMORY
DDR2

analog.com/multioutput-regulators | 3
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ADP5050 Supply for Xilinx Zynq

INPUT SAMPLE: ADP5054
4.5V TO 15.5V
_ PVIN1A ,L XILINX ZYNQ
c1 | PV|N1BI
10]1FI
= PVIN1CI
BU&K U 0.87V TO 1.03V
> VCCINT
| co24 »| vcePINT
T 47uF
> VCCBRAM
o VCCO_1.5V/1.8V
1&;% PV'NZBI 1.5VA8V_| | o bDR
= PVINZCI BU;\K2 ]
COMP2 VDDR ! :
— .—N '
o : EXTERNAL DDR2/DDR3 :
VTT DRV ' ]
ON/"\ OFF : : !
co 1 Y VTT | !
10uF T | et
L 1.8V
SELTE — | vecaux
TcnRM s 2.5A I »| vecpaux
ON/ \ OFF 47uF
AVREG IPGNDS FH | vccPo_miot
1
A c
“\CFG34 \ | »| VCCBATT
BST4
£ L/ 7~ veonoe
_ PviNg | o
c13 L swa T S 33V Voo xx
e BUCK 4 r
COMP4 2.5A oy R123 15 VCCPO_MIO0
=16 R14 3 AL
C16 - I R13 T
ON [\ OFF <+
vob I [ || pa6 MO --@----J------- oo »| GPO1
VREG e
REG [T F——O - - e e e »{ GPO2
C2°I IC19 ADP223
= = 1.14V TO 1.26V
T »| VCCPLL
$R25 ==C21
Rz i 1.25V
:T. 25V | vReFP
*R23 chz
A »| VREFN

ENLDO1
ENLDO2

Part Number of v, (V) Max Output | Switching Frequency Reset Trip Min Reset | Typ Watchdog P Price 1k
Number Outputs o Current (A) ENT Threshold (V) | Timeout (ms) | Timeout (ms) g List ($U.S.)

4

ADP5050

ADP5051

ADP5052

ADP5053

ADP5054

2 X 4 A" bucks
2 X 1.2 A bucks
1 X 200 mA LDO
2 X 4 A" bucks
2 X 1.2 A bucks

2 X 4 A" bucks
2 X 1.2 A bucks
1 X 200 mA LDO
2 X 4 A" bucks
2 X 1.2 A bucks
2 X 6 A? bucks
2 X 2.5 A bucks

451015
1.7t05.5

451015

451015
1.7t05.5
451015

4510155

0.8 10 0.85 X Vi
0.8 0 0.85 X V),
05104.75
0.8 10 0.85 X Vi
0.8 0 0.85 X V)
0.8 0 0.85 X Vi
0.8 10 0.85 X Vi
05104.75
0.8 10 0.85 X Vi
0.8 10 0.85 X Vi
0.8 0 0.85 X Vi
0.8 10 0.85 X Vi

1.2/2.5/4'
1.2
200 mA
1.2/2.5/4'
1.2
1.2/2.5/4'
1.2
200 mA
1.2/2.5/4'
1.2
6/4/2
2.5

250 kHz to 1.4 MHz

250 kHz to 1.4 MHz

250 kHz to 1.4 MHz

250 kHz to 1.4 MHz

250 kHz to 2 MHz

Yes

Yes

0.5 (adj)

0.5 (ad))

1,20,140, 6.3,102, 1600
1120 25,600
1,20,140, 6.3,102, 1600
1120 25,600

48-lead LFCSP

’ 48-lead LFCSP

48-lead LFCSP

* 48-lead LFCSP

48-lead LFCSP

4.39

4.59

3.59

3.79

Resistor programmable current limit (4 A, 2.5 A, or 1.2 A)
“Resistor programmable current limit (6 A, 4 A, or 2 A)
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XPE Power Estimation—Use Gases for Xilinx Zynq

XPE Quick Estimate - XC7Z045FFG676-1C
XC7Z045FFG676-1C
Environment ’m—Ll

Voltage: & Nominal

Conditions

———
Design Utiization =
oo e e
T [ e
N ]
w  [m e

[x] Summary
5 | [ R — 0.582W
Design Activity Total On-Chip Power | /7000 B Ad t .
Toggle Enable 1% 10 0612w
Loge IT me s % [w % Junction Temperature 3% psmsaanyn.  421W
Thermal Margin o
[ [mon (w0 % | || S (= eem 02w
Effective ©JA C/W|  Power supplied o off-chip devices  0.118W.
Physical Interfaces
Wi — On-Chip Power — Power Supply ———
| e Resource Power Source | Voltage |Total (A)
X [wapat <] [+ 27 Ok sy W) (%) 1.000f 3638
1.000f  0.044
GTX = Gbjs
1.800§  0.246}
wos m [5ow [5 o [ Mk
4 3.300
[oc ] o | Dynamic 2 2500
MMCM 0.000 0 1.800
Other 0.268 5 1500f  0.316}
PCIE 0.000 0 1.350
10 0612 11 1.200
61X . X
Transceiver 0582 10) 1.800§  0.000
1.000f 0292
PS 0572, 10 1200) 0187,
0.070 1 1.000f 0.162
PL Static 0.272 1.800|  0.060
— 15000324

Bill of Materials for the ADP5054 Powering Xilinx Zynq

_!'E_ Part Number -M_ Footprnt (mm) __|____Notes __|

4-channel micro PMU ADP5054ACPZ 7.0 X 7.0 X 0.75 QFN
U2 1 Dual 300 mA LDO ADP223ACPZ ADI 2.0 X 2.0 X 0.55 QFN
€17, C18, C21, C22, C23 5 1 wF X5R, 6.3V GRM155R60J105KE19D Murata 0402
C2,C6, C10,C14 4 0.1 pF, X5R, 16 V GRM155R61C104KA88D Murata 0402
C1, C5, C9, C13 4 10 wF, X5R, 25V GRM219R61E106KA12 Murata 0805
C4,C8, C24 3 100 wF, X5R, 6.3V GRM31CR60J107ME39 Murata 1206
C12,C15 2 47 uF, X5R, 6.3V GRM21BR60J476ME15 Murata 0805
C3,C7,C11,C16 4 2.2 nF, X5R, 25V GRM155R61E222KA01D Murata 0402
01 @) 1 Dual N-FETs, 20V, 5 A, 54 mQ FDMA1024NZ Fairchild 2.0 X 2.0 X 0.8 QFN
Dual N-FETs, 20 V, 4.5 A, 46 mQ) SIA906EDJ Vishay 2.0 X 2.0 X 0.8 QFN
L1 ] 1.2 pH, 22 A, 6.8 mQ XAL6030-122ME Coilcraft 6.0 X 6.0 X 3.0
1.3 uH,8.2A,16 mQ NRS6045-1R3NMGK Taiyo Yuden 6.0 X 6.0 X 4.5
12,1314 3 4.7 puH, 2.7 A, 57 mQ XFL4020-472ME Coilcraft 40x40x20
4.7 uH,2.0A, 70 mQ NRS4018T-4R7MDGJ Taiyo Yuden 40x40x18
R17 1 38.4 k(Q, resistor, 1% Various 0402
R4 1 22 k(, resistor, 5% Various 0402
R8 1 47 kQ, resistor, 5% Various 0402
il % 5} 753 3 L L) f 0 ) Values depend on output
R10, R11, R12, R13, R14, 16 Resistor, 1% Various 0402 voltage setting
R22, R23, R24, R25
R16 1 10 kQ, resistor, 5% Various 0402
Simplified Application Diagram for the ADP5054 Powering Xilinx Zynq
Viy = 4.5V TO 15.5V l RUERe VR
BUCK 2 VCCO_xx
BUCK 3 VCCAUX
QSAD;E’:&K XILINX
(6A, 6A, 2.5A, 2.5A) ZYNQ
BUCK 4 VCCO_xx
ADP223 VCCPLL
CIALEED VREFP/VREFN

analog.com/multioutput-regulators
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ADP5054 Supply for Xilinx Virtex-7

INPUT SAMPLE: ADP505¢ %1
48VTO 155V PVIN1A XILINX VIRTEX-7
1
= SW1A <
O BUCK 1 O c2 =
L1=1.2pH
- comp1 [ 6A Sswis T o 0.87V 70 1.03V -
—/_\—‘73 R3  Ent S Hswic ,J’i‘}m
ON [T\ OFF ' at! c
VREG i i 4 - o5 L ce
A PLL ) ! gy 1004 | 1004F | 100 VCCBRAM
*\CFG12 | VREG panp R42 | 1
T T
VREG R8$ ! L
L2
pe o I s2
FMEVINZATS Lswza | a2
C7 pvinzs [ sw2B ’n!zTiz =1.2uH
K e —
= S 6A Lswe
comp2 BST2 8
ena O BUCK 1/BUCK 2 INTERLEAVED
S Lre2 CONNECTION UP TO 12A
= PVIN3 BST3 =
O VAUX VCCBATT
1:):9; I Clo L3=4.7pH
W SIS T . Y
= comP3 BUCK 3 BCCAUX
= 25A
= R
o cf“ R Eng Ares 7 ::z:; »—0—— VMGTVCCAUX
N [\ OFF
A VREG PGND3 R10
, VCCADC
*\FG34 -
BST4
=4 O
PVIN4 TCM o
ul
C13 SW 20V I vecaux 1o
10pF L BUCK 4
comps FB4 R12 ci6
'5:‘15 R14 T e |4
EN4 PGND4
ON [\ OFF O VREG T
n1s-{
voD [ ro | S ~| apor
INT
VRE( YNC/MODE
G . Lsemo
osc -. RT
ci7 cis R17
O =
II X EXP PAD REES
= R18
ADP5054 #2 ReG
PWRGD R19
VDD S ﬂ ************************************ »| apo2
VREG 1 é’é‘; Jsyne/mooe
RT
Lo 0
c19 IT c20 R20 L
T T Punta
O FB1 R21 TR
c21 '::! !II:’ O .
10uF O BST1 vIT
"I Toume] Q - [
- O BUCKE P SWiA c22 VTT DRV . EXTERNAL DDR2/DDR3
comp1 [ o Lswis T L5=1.2uH VDDR !
=c23 R23 D:} |
EN1 SW1C == -
ON [\ OFF O O i E e e
AvRea o & at, - C24 L c25
) P e et 100uF T100uF
*\CFG12 | VREG pGNDR243 | !
- T
1 VREG R283 1 =
DL2
pe ﬁ-l Is2
L 1
pviN2a L Lswzn =g
o2 M SW2B D”;T'-B = 1.2uH 0.97V TO 1.08V
L Tommac) 5 A —
= O 6A gswze oo R25
compz Lest2 L c2o L cao
= T 47uF T 47pF
=c27R27  Ena o2 R26 nF (8
! O
ON OFF VNG RS
4 O Jests
c31 MGTRREF
ca2 % >
1o L Sw3 T L7=47uH 114y T0 1.26v 31000
COMP3 BUCK 3 MGTAVTTRCAL
.= 25 =
=c33 R31 R20
EN3 FB3 1 caa MGTAVTT
ON [T\ OFF O O T 47pF
A VREG PGND3 R30
:
" gra3s | b
’ BST4
T PvINg
Q swa Tm (8odifh] 1.5V
€35 VCCO_xx
1ouF L AL
ComP4 " FB4 o2 css
O =
=ca7 R34 ATpF
0037 Ena L PGND4 R33
ON FF
N\ ps
O
L Exp PAD

Part Number of Max Output | Switching Frequency Reset Trip Min Reset | Typ Watchdog Package Price 1k
Number Qutputs Current (A) Range Threshold (V) | Timeout (ms) | Timeout (ms) g List ($U.S.)

2 X 4 A" bucks
ADP5050 2 X 1.2 A bucks
1 X 200 mA LDO
2 X 4 A" bucks
ADPSOST 5 5 1.2 A bucks
2 X 4 A' bucks
ADP5052 2 X 1.2 A bucks
1 X 200 mA LDO
2 X 4 A" bucks
ADPSOS3 5 5 1.2 A bucks
2
ADP5054 2 X 6 A? bucks

2 X 2.5 A bucks

0.8 t0 0.85 X V)

451015 610.0.85 x Vy
1.7t05.5 0.5t04.75
0810 0.85 X Vy
451015 08 100.85 x Vi,
0.8100.85 X Vi,
451015 6100.85 x
1.7t05.5 0.5t04.75
0810 0.85 X Vy
451015 08 100.85 x Vi
i5i1ss 080085 XV,

0.8 10 0.85 X Vy

1.2/2.5/4'
12
200 mA
1.2/2.5/4'
12
1.2/2.5/4'
12
200 mA
1.2/2.5/4'

250 kHz to 1.4 MHz

250 kHz to 1.4 MHz

250 kHz to 1.4 MHz

250 kHz to 1.4 MHz

250 kHz to 2 MHz

Yes

Yes

0.5 (ad))

0.5 (ad))

1,20,140, 6.3,102, 1600
1120 25,600
1,20, 140, 6.3,102, 1600
1120 25,600

48-lead LFCSP

’ 48-lead LFCSP

48-lead LFCSP

’ 48-lead LFCSP

48-lead LFCSP

4.39

4.59

3.59

3.79

"Resistor programmable current limit (4 A, 2.5 A, or 1.2 A)
“Resistor programmable current limit (6 A, 4 A, or 2 A)
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XPE Power Estimation—Use Gases for Xilinx Virtex-7

Xilinx FPGA
Selection

Power Estimation Conditions—Xilinx XPower v14.3'
Low Speed

Lodto Used Clock High ':Lg';csﬂ::: DSP/ | BRAM 1/0 Toggle | Out Load|  XCVR
g(‘y) Rate (%) | Speed (MHz) g(n/) Slices | Blocks Rate (MHz)| (pF) | Frequency
0, 0,

Clock Low

Virtex-7 =978 k 100 40 25.00 600 10.00 1250 0@ 1500 400 200 100 10 8 10

FPGA Power Consumption Derived from Spreadsheet

ICCI0_1V5 (DDR3 Support) [  ICCAUX, ICCO_1v8 IMGT_AVCC? IMGT_AVTT

0.1A@15V) 0.32A(@1.8V) 1A(@1.05V) 0.36A(@1.2V)

765A(@1.0V)

"Power requirement derived from Xilinx XPE 14.3—the spreadsheet assumes at least 50% of resources occupation.
24 Ato 8 A core current requirement can be achieved by connecting the ADP505x Buck 1 and Buck 2 in interleaved configuration (see Virtex-7 application diagram).
3Assumes 1.8V I/0 domain and DDR3 control interface, assumes external DDR3 VTT termination driver.

Bill of Materials for the ADP5054 Powering Xilinx Virtex-7

_!E_ Part Number | Vendor | __Footprint (mm) __| ___Notes __|

U1, 02 4-channel micro PMU ADP5054ACPZ ADI 7.0 X 7.0 X 0.75 QFN
€17, €18, C19, C20 4 1 nF X5R, 6.3V GRM155R60J105KE19D Murata 0402
€2, C8, C10, C14, C22,
(28, C32, C36 8 0.1 pF, X5R, 16 V GRM155R61C104KA88D Murata 0402
aace 0&1013:’3;:21’ e 8 10 wF, X5R, 25V GRM219R61E106KA12 Murata 0805
C4, C5, C6, C24, C25 5 100 wF, X5R, 6.3V GRM31CR60J107ME39 Murata 1206
c12, %133 %%% L, 6 47 wF X5R, 6.3V GRM21BR60J476ME15 Murata 0805
€3, c1 103031 50‘2;3 €27, 7 2.2 nF, X5R, 25V GRM155R61E222KA01D Murata 0402
Dual N-FETs, 20 V, 25 A, 16 mQ Si7232DN Vishay 3.3 X 3.3 X 1.0QFN
Q1(Q2), 3(04) 2
Dual N-FETs, 30V, 23 A, 25 m() IRFHM8364 IR 3.3 X 3.3 X 0.9QFN
L1 L2.L5. L6 4 2.2 pH,15.9A,12.7 mQ XAL6030-222ME Coilcraft 6.0 X 6.0 X 3.0
T 2.3 puH, 6.4 A, 22 mQ NRS6045-2R3NMGK Taiyo Yuden 6.0 X 6.0 X 4.5
4.7 pH, 2.7 A, 57 mQ XFL4020-472ME Coilcraft 40X 4.0Xx20
L3,L4,L7,1L8 4 .
4.7 uH,2.0A, 70 mQ NRS4018T-4R7MDGJ Taiyo Yuden 40x40x18
R17, R20 2 38.4 k(Q, resistor, 1% Various 0402
R4, R8, R24, R28 4 22 kQ, resistor, 5% Various 0402
R1,R2, R3, R9, R10, R11,
R12, R13, R14, R21, R22, . o . Values depend on output
R23, R25, R26, R27, R29, 2 Resistor, 1% Various 0402 voltage setting
R30, R31, R32, R33, R34
R16, R18 2 10 kQ, resistor, 5% Various 0402

Simplified Application Diagram for the ADP5054 Powering Xilinx Virtex-7

Vjy = 4.5V TO 15.5V

BUCK 1

BUCK 2
BUCK 3
ADP5054

QUAD BUCK
(6A, 6A, 2.5A, 2.5A)

BUCK 4

—»(J) BUCK 2

BUCK 3
BUCK 4
ADP5054
QUAD BUCK
(6A, 6A, 2.5A, 2.5A)

BUCK 1

VCCINT AND VCCBRAM

VCCAUX AND VCCBATT

XILINX VIRTEX-7

VCCAUX_IO

MGTAVTT
MGTAVTTRCAL AND GMTAVTT

VCCO_xx

MEMORY
DDR2

analog.com/multioutput-regulators

7


http://www.analog.com/ADP5054ACPZ
http://www.analog.com/multioutput-regulators

ADP5054 Supply for Xilinx Artix-7/Kintex-7

INPUT SAMPLE: ADP5054 XILINX
4.5V TO 15.5V X g
RIS A,L ARTIX-7/KINTEX-7
i FB1 ) R1
c1 PVIN1BI =
10pF T VI I R2 VCCBRAM
= i SW1A 2 T
BUCK 1 L1=2.2pH
SW1B : 0.87V TO 1.03V
= S8 5 1 ; 2000 > VCCINT
. Qi 1 cs4 1| coa
G1 1 47pF T 4mpF L |
4 o S1 VTT | ]
b3 1 L
VR PGND R43 | X ) '
T T T ' }
VR s 1 = ' !
pL2 R82 gy ::J—+;2 = VTT DRV h EXTERNAL DDR3 '
1 [ '
T ! e viE J VDDR . !
cs5 A ! |
o T Pvinze L Tswes| D:T 2=2.2uH T 1.5V oo s
= pyinzc | BuCk2 Tswac | [ RS/L l veeo
cé
] BST2 cs c25
= R6 47uF | 47pF
FB2 —|— —|— VCCO_1V8B
- XL
BST3 VCCBATT
VAUX
c10
L3 =4.7uH
L sw3
- COMP3 BUCK 3 T 228 1.8V »| VCCAUX_IO
=c11 R11 NG 2.5A IFBS RO $ c12 VCCAUX
ON [T\ OFF b 47pF
AVREG IPGNDS G2 7 VMGTVCCAUX
1
A —
*.CFG34 | { /.| vccanc
BST4
_ |=V|N4O Tc14 -
=4.7p .97V TO 1.08V
1%‘3Fl Swa MmN 9-97VTO 108V | pgravce
b ; BUCK 4 §
COMP4 2.5A FB4 R123 ci5
L F:“' i b3 47pF
c16 R14 Tm I R133 T *
ON [\ OFF -

Qg ------------------------- »| GPO1
VREG e
REG |[ T ) - m f o m o m e »| aPo2
»| MGTRREF

c20 c19 R
T T g ADP223 !
= = ! 144V T0 1.26v 3 1002 o
0 »| MGTAVTT
0 SR25 -T-cz1 I—» MGTAVTTRCAL
, c23
L P m@
0 V. 125V
--e T VREFP
0o $R23 ==C22
| R24£
ENLDO1 - —
ENLDO2 .
Part Number of Max Output | Switching Frequency Reset Trip Min Reset | Typ Watchdog Package Price 1k
Number Outputs Current (A) Range Threshold (V) | Timeout (ms) | Timeout (ms) g List ($U.S.)
2 X 4 A" bucks 0.8t00.85 XV,  1.2/2.5/4
ADPS0S0 2% 12Abucks 0010 08t00.85 X Vi 12 250 kHzto 1.4 MHz oo - - - 48-lead LFCSP 439
1X200mALDO 1.7t05.5 0.5 10 4.75 200 mA —
2 X 4 A" bucks 0.8t00.85 XV,  1.2/2.5/4 ’ 1,20,140, 6.3,102, 1600,
ADP5051 451015 250 kHz to 1.4 MH Yes 0.5 (ad T ! ’ ¢ ' 48-lead LFCSP 4.59
2 1.2 A bucks 0.8t 0.85 X V) 12 z g (adi) 1120 25,600
2 X 4 A bucks 0.8t00.85 XV,  1.2/2.5/4
ADPS052 2% 12Abucks U1 0810085 xVy 12 250kHzto TAMHz — — — 48-lead LFCSP ~ 3.59
1X200mALDO 1.7t05.5 0.51t04.75 200 mA —
2 X 4 A" bucks 0810085 XV, 1.2/2.5/4' , 1,20,140, 6.3, 102, 1600,
ADP5053 9 % 12 A bucks 451015 0810 0.85 X Vy 12 250 kHz to 1.4 MHz 0.5 (adj) 1120 25,600 48-lead LFCSP 3.79
2 X 6 A? bucks 0.8100.85 X Vi 6/4/22
ADP5054 4510155 250 kHz to 2 MH — — — — 48-lead LFCSP 429
2 % 2.5 A bucks 0 0.8100.85 x V), 25 2102 Wiz e

"Resistor programmable current limit (4 A, 2.5 A, or 1.2 A).
?Resistor programmable current limit (6 A, 4 A, or 2 A).

8 \ Integrated, High Power Solutions for Xilinx FPGAs
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XPE Power Estimation—Use Gases for Xilinx Artix-7/Kintex-7

Xilinx FPGA Selection

Power Estimation Conditions—Xilinx XPower v14.3'

Clock Low Clock High Toggle | DSP/ | BRAM Ch); ?:;Is
Elements |Speed (MHz) Rate (%) | Speed (MHz) Rate (%) | Slices | Blocks (GH2)
Kintex-7 =326 k 100 40 25,00 600 1500 1250 ,S00@ 500 400 200 100 10 4 3
Kintex-7 <478k 100 35 25,00 600 1000 1250 ,900@ 1000 400 200 100 10 4 5
Vitex-7 =978k 100 40 25,00 600 1000 1250 0@ 1500 400 200 100 10 8 10

FPGA Power Consumption Derived from Spreadsheet

ICCINT? ICCI0_1V5 (DDR3 Support) |  ICCAUX, ICCO_1V8® IMGT_AVCC IMGT_AVTT

315A@1.2V) 0.1A@1.5V) 0.32A(@1.8V) 0.511A(@1.0V) 0.36A(@1.2V)
423A(@1.0V) 0.1A@1.5V) 0.32A(@1.8V) 0.57A(@1.0V) 031A(@1.2V)
7.65A(@1.0V) 0.1A@15V) 0.32A(@1.8V) 1A(@1.05V) 0.36A(@1.2V)

"Power requirement derived from Xilinx XPE 14.3—the spreadsheet assumes at least 50% of resources occupation.
24 Ato 8 A core current requirement can be achieved by connecting the ADP505x Buck 1 and Buck 2 in interleaved configuration (see Artix-7/Kintex-7 application diagram).
3Assumes 1.8 V I/0 domain and DDR3 control interface, assumes external DDR3 VTT termination driver.

Bill of Materials for the ADP5054 Powering Xilinx Artix-7/Kintex-7

_E_ Part Number m Footprnt (mm) ] ____Notes __|

4-channel micro PMU ADP5054ACPZ 7.0 X 7.0 X 0.75 QFN
U2 1 Dual 300 mA LDO ADP223ACPZ ADI 2.0 X 2.0 X 0.55 QFN
C17,C18, C21, C22, C23 5 1 uF X5R, 6.3V GRM155R60J105KE19D Murata 0402
C2,C6, C10, C14 4 0.1 wF, X5R, 16 V GRM155R61C104KA88D Murata 0402
C1, C5,C9, C13 4 10 wF, X5R, 25V GRM219R61E106KA12 Murata 0805
C4, C8, C24, C25 4 100 wF, X5R, 6.3V GRM31CR60J107ME39 Murata 1206
C12,C15 2 47 wF, X5R, 6.3V GRM21BR60J476ME15 Murata 0805
C3,C7,C11,C16 4 2.2nF, X5R, 25V GRM155R61E222KA01D Murata 0402
a1 (@2 1 Dual N-FETs, 20V, 25 A, 16 mQ Si7232DN Vishay 3.3 % 3.3 X 1.0 QFN
Dual N-FETs, 30V, 10 A, 20 mQ IRFHM8364 IR 3.3 X 3.3 X 0.9 QFN
.12 5 2.2 pH,15.9A,12.7 mQ XAL6030-222ME Coilcraft 6.0 X 6.0 X 3.0
2.3 uH,6.4A 22 mQ NRS6045-2R3NMGK Taiyo Yuden 6.0 X 6.0 X 4.5
13,14 ’ 4.7 pH, 2.7 A, 57 mQ XFL4020-472ME Coilcraft 40X 4.0x20
4.7 uH, 2.0A, 70 mQ NRS4018T-4R7MDGJ Taiyo Yuden 40x4.0x%x18
R17 1 38.4 (), resistor, 1% Various 0402
R4, R8 2 22 kQ, resistor, 5% Various 0402
R1, R2, R3, RS, R6, R7, R9, . . Values depend on output
R10, R11, R12, R13, R14, 16 Resistor, 1% Various 0402 .
R22, R23, R24, R25 voltage setting
R16 1 10 kQ, resistor, 5% Various 0402
Simplified Application Diagram for the ADP5054 Powering Xilinx Artix-7/Kintex-7
Viy = 4.5V TO 15.5V l e EELT
BUCK 2 vcCo_1
BUCK 3 VCCAUX
QUAD BUCK XiLINX

(6A, 6A, 2.5A, 2.5A)

BUCK 4

ADP223
DUAL LDO

ARTIX-7/KINTEX-7

MGTAVCC

MGTAVTT
VREFP
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ADP5054 Supply for Xilinx Spartan-6

INPUT SAMPLE: ADP5054
4.5V TO 15.5V
PVIN1A o1 XILINX SPARTAN-6
c1 L PV|N1BI ’
10pF T b ST Rzé
= PVIN1C SWiA -t
AU L1=2.2uH
6A %swm T Sl 0.8V TO 1.2V VCGINT
= PVINZAI
cs L PVIN2BI
1.2V TO 2.5V
10pF >{ vceo 1
; PVINZCI BU:AK 2 X
COMP2
=cr
ON [\ OFF
I
U/
co L
10pF I
= 2.5V
COMP3 BUCK 3 VCCAUX
=c11 R11 2.5A
EN3
ON [\ OFF |
A VREG 0 :
%_ “.CFG34 L : :
\ ' '
g' BST4 : :
_ PVING L — : :
c13 L swa T L4=4.7pH f 15V, 1%, 30V | MEMORY :
o ; BUCK 4 ! (DDR, SRAM, FLASH) :
COMP4 2.5A FB4 R123 cis 0 :
=c1e R14 ; 47pF
EN4 PGND4 R13
ONJ\OFF VREG e
VDD PwRGD R16 epor
VREG INT
B @ [ e e »| GPO2
c20 c19 O L
Y EXP PAD =

Part Number of Vg (V) Max Output | Switching Frequency Reset Trip Min Reset | Typ Watchdog Package Price 1k
Number Outputs our Current (A) EN Threshold (V) | Timeout (ms) | Timeout (ms) 9 List ($U.S.)

2 X 4 A" bucks 0.8100.85 XV,  1.2/2.5/4"
51015 250 kHz to 1.4 MHz
ADP5050 2 x 1.2 A bucks 0.810 0.85 X Vi Yes — — — 48-lead LFCSP  4.39
1X200mALDO 171055 0510 4.75 200 mA —
2 X 4 A bucks 0.8100.85 XV,  1.2/2.5/4"
ADP5051 451015 2 250 khzto 1.4 MHz ~ Yes 0.5 (ad)) E %‘:'21040’ 6'3'21%'010600’ 48-lead LFCSP 459
2 % 1.2 A bucks 0.810 0.85 X Vi 1.2 :
2 % 4 A bucks 0.8100.85 XV,  1.2/2.5/4"
45t015 250 kHz to 1.4 MHz
ADP5052 2 X 1.2 A bucks 080 0.85 X Vi — — — — 48-lead LFCSP  3.59
1X200mALD0  1.7t05.5 0510 4.75 200 mA —
2 % 4 A bucks 0.8100.85 XV,  1.2/2.5/41
ADP5053 451015 = 250kHzto 1.4 MHz  — 0.5 (ad)) Ik ?1"21 - 6'3'2102' 1600, 4g.jeadLFCSP 379
2 X 1.2 A bucks 0.8100.85 X Vy 0 5,600
2 X 6 A2 bucks 0.8100.85 XV,  6/4/22
ADP5054 4510155 250kHzto 2 MHz ~ — — — — 48-lead LFCSP 429
2 X 2.5 A bucks 0810 0.85 X Vi 25

"Resistor programmable current limit (4 A, 2.5 A, or 1.2 A).
“Resistor programmable current limit (6 A, 4 A, or 2 A).
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XPE Power Estimation—Usage Case for Spartan-6

X|I|nx FPGA
Sel

36 % 36
Spartan-6 <150k 100 40 12,50 15.00 125 %3 150 100 150 50
Spatan6 <150k 100 40 12,50 600 15.00 1250 %3 450 a0 150 50 30 4 125GH:

Logic | Cloc tg"‘;csﬂg:: Toggle | Clock High | High Speed | Toggle | DSP/ | RAM (';Iﬁ'cvl'( 1/0 Toggle | Out Load |  XcvR
Elements [Speed (| g(‘y) Rate (%) |Speed (MHz) | Logic Used (%) | Rate (%) |Instances | Blocks (MH2) Rate (MHz)| (pF) Frequency
0,

FPGA Power Consumption Derived from Spreadsheet?

icciNT +1cc | iccio+iccpo+1cco [ iccaux | meT_vec pLL MGT_Tx_Rx

1.658 A (@ 1.2V) 0.039A(@25V) 0.051A(@25V)
1.82A(@1.2V) 0.039A (@2.5V) 0.066 A (@2.5V) 0.29A(@ 1.2V) 0.18A(@ 1.2V)

"Power requirement derived from Xilinx XPE 13.3—the spreadsheet assumes at least 50% of resources occupation with 12.5% toggle rate. The core current is kept below the maximum driving capability of the suggested micro PMU.
2The proposed micro PMU supplies three FPGA rails: VCCINT, VCCO, and VCCAUX from Buck 1, Buck 2, and Buck 3, respectively. Buck 2 and Buck 3 have spare power to power external peripheral devices and static or low power DDR
memories. Only one /0 supply voltage is considered, and multiple /0 banks with different voltage levels can be supported.

Bill of Materials for the ADP5054 Powering Xilinx Spartan-6

4-channel micro PMU ADP5054ACPZ 7.0 X 7.0 X 0.75 QFN
C17, C18 2 1 nF X5R, 6.3V GRM155R60J105KE19D Murata 0402
€2, C6, C10,C14 4 0.1 pF, X5R, 16V GRM155R61C104KA88D Murata 0402
C1, C5, C9, C13 4 10 wF, X5R, 25V GRM219R61E106KA12 Murata 0805
C4,C8 2 100 F, X5R, 6.3V GRM31CR60J107ME39 Murata 1206
C12,C15 2 47 wF, X5R, 6.3V GRM21BR60J476ME15 Murata 0805
C3,C11,C16 3 2.2 nF, X5R, 25V GRM155R61E222KA01D Murata 0402
Dual N-FETs, 20V, 5 A, 54 mQ FDMA1024NZ Fairchild 2.0 X 2.0 X 0.8 QFN
Q1 (Q2) 1 Dual N-FETSs, 20 V, 3.4 A, 45 mQ IRLHS6276 IR 2.0 X 2.0 X 0.8 QFN
Dual N-FETs, 20 V, 4.5 A, 46 mQ) SIA906EDJ Vishay 2.0 X 2.0 X 0.8 QFN
.12 ) 2.2 pH, 3.7A,21 mQ XFL4020-222ME Coilcraft 40X4.0x20
2.2 pH, 3.0A 42 mQ NRS4018T-2R2MDGJ Taiyo Yuden 40%x4.0x18
13,14 9 4.7 uH, 2.7 A, 57 mQ XFL4020-472ME Coilcraft 4.0 X 4.0 X 20
4.7 uH,2.0A, 70 mQ NRS4018T-4R7MDGJ Taiyo Yuden 40Xx4.0x18
R17 1 38.4 kQ, resistor, 1% Various 0402
R4, R8 2 No assembly Various 0402
R, REESRFE mi R11, 9 Resistor, 1% Various 0402 Value:otljtzzzn:eﬁrilngutput
R16 1 10 kQ, resistor, 5% Various 0402

Simplified Application Diagram for the ADP5054 Powering Xilinx Spartan-6

Vin = 4.5V TO 15.5V .(l) BUCK 1 VCCINT

BUCK 2 VCCO_1
BUCK 3 VCCAUX
QG:;SSSéK XILINX SPARTAN-6

(6A, 6A, 2.5A, 2.5A)

BUCK 4 MEMORY

analog.com/multioutput-regulators
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ADP5054 and ADP5050/ADP5051/ADP5052/ADP5053
ADP5054 Quad Buck Switching Regulator in LFCSP

Key Features

e CH1/CH2: programmable 2 A/4 A/6 A sync
buck regulator with low-side FET driver

0.8V T00.85 X Viy @ 6A  Parallel CH1/CH2 to deliver up to 12 A output
e (CH3/CH4: 2.5 A buck regulator
» Parallel CH3/CH4 to deliver up to 5 A output
0.8 T0 0.85 x Vi @ 2.5 e Wide input range: 4.5V 10 15.5V
e Resistor adjustable or fixed output voltage
0.8V TO 085 x Vi @2.5A o 250 kHz ~ 2 MHz adjustable switching frequency
PWGRD e 1 X fq, selective for each channel

Vin
4.5V TO 15.5V

0.8V T0 0.85 X Viy @ 6A

e Precision enable on accurate 0.8 V threshold
e Programmable current limit in CH1/CH2

e Soft start timer programmable

e FPWM/PSM mode selection

e Active output discharge switch

e PWRGD flag on selective channels

e Frequency synchronization input or output

e Hiccup or latch-off for output short protection
e UVLO, OCP, TSD

e 7 mm X 7 mm, 48-lead LFCSP package

"Resistor programmable current limit (6 A, 4 A, or 2 A).

ADP505x Buck Regulator
Design Tool

ADIsimPower™ now supports the ADP505x
family of multichannel high voltage PMUs

Take a Test Drive at ‘
download.analog.com/PMP/ADP505x_buckdesigner.zip

ADP5050/ADP5051/ADP5052/ADP5053 Quad Buck Switching Regulator with LDO or POR/WDI in LFCSP

12v/5V
INPUT

1.2v 12V/5V
INPUT

- 2.5V 2.5V

> 1.8V

1.8V

OPTIONAL 3.3V

I’C

OPTIONAL

- 1.5V MR POWER-ON,
PWRGD RESET, AND

WATCHDOG

" Resistor programmable current limit (4 A, 2.5 A, or 1.2 A).

Key Features
e Wide input voltage range: 4.5V to 15V e [|2C interface with interrupt supportive on fault e Active output discharge switch
e +1.5% output accuracy over full condition e FPWM/PSM mode selection
temperature range e CH1/CH2: programmable 1.2 A/2.5A/AAsync e« Frequency synchronization input or output
e 250 kHz to 1.4 MHz adjustable switching buck regulator with low-side FET driver « Power-good flag on selective channels
frequency e (CH3/CH4: 1.2 A sync buck regulator o Startup with the precharged output
e Adjustable/fixed output options via factory ° QH5: 200 mA low dropout LDO or watchdog o 7.mm x 7 mm, 48-lead LFCSP package
e Pseudo DVS (dynamic voltage scaling) timer and power-on reset

e —40°C to +125°C junction temperature
e [2C functionality

e Precision enable on 0.8 V accurate threshold

Integrated, High Power Solutions for Xilinx FPGAs
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Low Power, Spartan-6 Integrated Power Solutions

ADP5135: Triple, 1.8 A, 3 MHz Buck Regulator

in LFCSP

Key Features

e Main input voltage range 3.0Vt0o 5.5V

e Three 1800 mA buck regulators

e 4 mm X 4 mm, 24-lead LFCSP package

e Regulator accuracy of =1.8%

e |Individual, dedicated buck, power-good pins

e Precision enable pins for easier power sequencing

e 3 MHz buck operation with forced PWM and
automatic PWM/PSM modes

e Buck output voltage range from 0.8V t0 3.8V

Applications

e Power for processors, application specific integrated
circuits (ASICs), field programmable gate arrays (FPGASs),
and radio frequency (RF) chipsets

ADP5134: Dual, 3 MHz, 1.2 A Buck Regulator with Two
300 mA LDOs with Precision Enable and a Power Good
in LFCSP

Key Features

e Main input voltage range 2.5V10 5.5V

e Two 1200 mA buck regulators and
two 300 mA LDOQ regulators

e 4 mm x 4 mm, 24-lead LFCSP package

e Regulator accuracy of +1.8%

e Factory programmable or external adjustable VOUTx
e Precision enable pin for easier power sequencing

e Factory selectable power-good pin

e 3 MHz buck operation with forced PWM and
automatic PWM/PSM modes

e Buck 1/Buck 2: output voltage range from 0.8V to 3.8V
e LDO 1/LDO 2: output voltage range of 0.8 Vt0 5.2V

e LDO 1/LDO 2: input voltage range from 1.7Vt0o 5.5V

e DO 1/LDO 2: high PSRR and low output noise

Applications

e Power for processors, application specific integrated
circuits (ASICs), field programmable gate arrays (FPGASs),
and radio frequency (RF) chipsets

ADP5135

XILINX SPARTAN-6

3.0VTO 5.5V >4

VDDIO/
TO VEN2

MODE

AUTO

ADP5134

XILINX SPARTAN-6

le
2.5V T0 5.5V >4

VinLpo2

AGND
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Integrated, High Power Solutions for Xilinx FPGAs
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ADIsim Power Design Center—Select, Design, and Simulate with ADIsimPower Tools

ADIsimPower

ADP505x Design Tool

ADIsimPower now supports the ADP505x family of multichannel high voltage

PMUs. This new family of parts supports four or five channels from inputs up to
15V and with load current up to 4 A per channel. Users can optimize the design

by taking into account the thermal contributions of each channel by cascading
channels, and even by placing the high current channels in parallel to create
an 8 A rail. With the advanced features, users can specify independently
each channel’s performance from ripple and transient to switching frequency
selection from the channels that support half the master frequency. As with all
the other tools, evaluation boards are available by requests directly from the
tool. Download at download.analog.com/PMP/ADP505x_BuckDesigner.zip.

ADP505x Buck Regulator
Design Tool

ADIsimPower™ now supports the ADP505x
family of multichannel high voltage PMUs

Take a test drive at
download.analog.com/PMP/
ADP505x_BuckDesigner.zip

Step 1: Step 2:
Optimize for size, cost, Specify each channel’s operating
or efficiency conditions, including “do not use”
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Design, Simulate, and Verify Power Circuits
Faster and More Accurately

|[F o S G
DAAQA e XMAB LI W
O -

|} e s

|| i o = o [ s

« ROy v 3 g

analog.com/ADIsimPE

analog.com/multioutput-regulators

15


http://www.analog.com/ADP505x
http://download.analog.com/PMP/ADP505x_BuckDesigner.zip
http://www.analog.com/ADIsimPower
http://www.analog.com/ADIsimPE
http://download.analog.com/PMP/ADP505x_BuckDesigner.zip
http://www.analog.com/ADIsimPE
http://www.analog.com/multioutput-regulators

Analog Devices, Inc.
Worldwide Headquarters

Analog Devices, Inc.

One Technology Way

P.0. Box 9106

Norwood, MA 02062-9106
USA.

Tel: 781.329.4700
(800.262.5643,

U.S.A. only)

Fax: 781.461.3113

Analog Devices, Inc.
Europe Headquarters

Analog Devices, Inc.
Wilhelm-Wagenfeld-Str. 6
80807 Munich

Germany

Tel: 49.89.76903.0

Fax: 49.89.76903.157

Analog Devices, Inc.
Japan Headquarters

Analog Devices, KK

New Pier Takeshiba

South Tower Building
1-16-1 Kaigan, Minato-ku,
Tokyo, 105-6891

Japan

Tel: 813.5402.8200

Fax: 813.5402.1064

Analog Devices, Inc.
Asia Pacific Headquarters

Analog Devices

5F, Sandhill Plaza

2290 Zuchongzhi Road
Zhangjiang Hi-Tech Park
Pudong New District
Shanghai, China 201203
Tel: 86.21.2320.8000
Fax: 86.21.2320.8222

©2015 Analog Devices, Inc. All rights reserved.

Trademarks and registered trademarks are the ANALOG
property of their respective owners. analog.com/multioutput-regulators
BR10508-0-2/15(B) o ’ ’ DEVICES


http://www.analog.com/multioutput-regulators
http://www.analog.com

