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Powering
Innovation...

Murata Power Solutions’ broad selection of DC/DC converters is well suited to powering modern FPGA products. A
combination of distributed power and intermediate bus architecture products can effectively be deployed to meet the
power requirements of leading FPGA products. These products include standard “brick” isolated converters as well as
intermediate bus converters and non-isolated point-of-load (POL) converters. Examples of distributed and intermediate bus
power architectures for powering FPGAs are provided here.

Intermediate Bus Power Solution for FPGA

Distributed Power Solution for FPGA
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Steady State Power Requirements for FPGA Families in Typical Applications
Altera Stratix Il Stratix Cyclone I Cyclone

Veer (Core) 1.2V 5% @ 1A 10 6A 1.5V = 5% @ 1A 10 10A 1.2V = 5% @ 500mA to 5A 1.5V = 5% @ 500mA to 5A
v 3.3V, 2.5V, 1.8V and/or 1.5V = 5% @ | 3.3V, 2.5V, 1.8V and/or 1.5V + 5% @ | 3.3V, 2.5V, 1.8V and/or 1.5V £ 5% @ | 3.3V, 2.5V, 1.8V and/or 1.5V = 5% @

oo (V0) 500mA to 6A 500mA to 6A 500mA to 6A 500mA to 6A
Vecen (AUX) 3.3V = 5% @ 300mA - _ _

- . Virtex-4FX, .,. . . . Spartan-3
Xilinx Virtex-5 * Virtex-1l Pro  Virtex-II Virtex-E Virtex P ’ Spartan-lIE  Spartan-Il
SX, LX -3E, -3L

Veenr (C Wx5%@ | 1.2V£5%@ | 15Vx5%@ | 1.5V£5% @ | 1.8V=5%@ | 25V+5%@ | 1.2V=5%@ | 1.8V+5%@ | 2.5V+5%@

cont (COT€) | Jo0mAto5A | 200mAto5A | 200mAto12A | 200mAto12A | 200mAto7A | 200mAto7A | 200mAto5A | 200mAto3A | 200mAto 2A

3.3V, 2.5V, 1.8V, | 3.3V, 2.5V, 1.8V, | 3.3V, 2.5V, 1.8V | 3.3V, 2.5V, 1.8V | 3.3V, 2.5V, 1.8V 3.3V, 3.0V, 2.5V, | 3.3V, 2.5V, 1.8V

Veco (V0 1.5V and/or 1.2V| 1.5V and/or 1.2V| and/or 1.5V + | and/or 1.5V = | and/or 1.5V + 3'?‘2\/2%;”%” 1.8V, 1.5V and/or| and/or 1.5V = ﬁ%\\’/ éésf\slom/ t°0r

e 5% @50mA | +5%@50mA | 5% @50mA | 5% @50mA | 5% @500mA | oo g A | 1V£5%@ | 5% @50mAto | T

to 4A to 4A to 5A to 5A to 5A 50mA to 4A 750mA

Vozax (ALX) 25V+5%@ | 25V+£5% @ | 25V+5%@ | 3.3V+5%@ _ ~ 2.5V £ 5% @ ~ _

coAUX {AUX 300mA 300mA 300mA 300mA 300mA

Some models have reduced output currents for the higher output voltage.
For more precise power requirements for specific FPGA applications please refer to the Xilinx and Altera Power Estimators available at www.xilinx.com/power and www.altera.com/power, respectively.

Murata Power Solutions reserves the right to alter or improve the specifications, data,
descriptions, internal design, or manufacturing process at any time, without notice. Please
check with your supplier or visit our website to ensure that you have the current and

complete specification for your product before use,

While such information is believed to be accurate as indicated herein,
Murata Power Solutions makes no warranty and hereby disclaims
all warranties, express or implied, with regard to the accuracy or
completeness of such information. Further, because the product(s)
featured herein may be used under conditions beyond its control, Murata

all

ies, either

or

Power

hereby
implied, concerning the fitness or suitability of such product(s) for any
particular use or in any specific application or arising from any course
of dealing or usage of trade. The user is solely responsible for determining the

www.murata-ps.com

suitability of the product(s) featured herein for user's intended purpose and in user's
specific application. The products are not suitable for use as Safety Critical Components,
in Life Support Devices? or on aircraft

Murata Power Solutions' liability for any breach of warranty is limited as set forth in
Murata Power Solutions' standard warranty applicable to the product (“The Warranty”)
The warranty is exclusive and offered in lieu of all other express, implied, or statutory
warranties including, without limitation, implied warranties of merchantability and fitness
for a particular purpose,

In no event shall Murata Power Solutions' liability for any damages arising out of any
sale of products to buyer, and regardless of the legal theory on which such damages
may be based, exceed the amount that supplier has received as payment for such
products and under no circumstances shall supplier be subject to any consequential,
incidental, indirect, special, or contingent damages whatsoever, including but not limited

1o damages for lost profits or goodwil, even if supplier was advised of the possibility of
such damage,

No part of this publication may be copied, fransmitted, or stored in a retrieval system or

reproduced in any way including, but not limited to, photography, photocopy, magnetic or
other recording means, without prior written permission from Murata Power Solutions,

1 Safety Critical Component means any component whose failure to perform could

cause the failure of, or affect the operation of a Life Support Device.

2 Life Support Device means any device, system or ancillary equipment intended for

implant into the body or used in relation to supporting or sustaining life.

© Murata Power Solutions 2008 — Al rights reserved
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Modular vs Discrete Power Solutions for FPGAs
Many vendors currently offer power solutions for FPGAs using discrete based power
solutions. While these solutions may seem attractive initially from a pure cost assessment,
modular solutions offer many key advantages: minimal design resources; reduced

parts count and board real estate; multiple sourcing.

Intermediate Bus Power Solutions

e Modular DC/DC converter solution requires minimal design resources
and is suitable for powering one or more FPGAS
e Highly efficient solution with POL conversion efficiencies approaching 93%
e Space efficient SMT packages designed for use in low-cost automated
manufacturing environments

e Reliable power conversion solution with typical converter MTTF in excess of 1 million

hours per Telcordia standards

Xilinx Spartan-3 Application Example, 10A Core Voltage (V,

-48Vdc
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Altera Stratix Il Application Example, 10A Core Voltage (V,
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Distributed Power Solutions

e Modular DG/DC converter solution suitable for powering one or more FPGAS from

standard telecomm -48Vdc bus

e [ ow profile, industry standard open frame converters with conversion efficiencies

approaching 90%

e Space efficient, high power density power conversion solution available in both

through hole and SMT packaging

e Reliable power conversion solution with typical converter MTTF in excess of 1 million

hours per Telcordia standards

Xilinx Virtex-1l Application Example, 40A Core Voltage (V.
-48Vdc

ccm‘r)
ULE Veonr
Eighth Brick 20A @ 1.5Vdc
= T =
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Voo
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Altera Cyclone Application Example, 20A Core Voltage (V)

-48Vdc

VCC\MT
20A @ 1.5Vdc
T

Voo
5A @ 2.5Vdc

Other Loads:
15A @ 2.5Vdc
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Murata Power Solutions DC/DC Converter Modules
Reduce System Parts Count and Simplify Solution

Design...
- Power | Input Voltage Output Voltage(s) Output
Product Description w) (Vdc) (vdc) Current (A)
Isolated Converters
Single Output, Quarter Brick, Through u " g
uLa Hole/Surface Mount 66 |18-36&36-75 1.2-12 25
Single Output, Eighth Brick, Through 9-18,18-36, & .

ULE Hole/Surface Mount 60 36-75 1.2-24 30

UHP Single Output, Half Brick, Through Hole | 148 36-75 15,18,25,33 60

. Single Output, 1" x 2", 10-18,18-36 [1.2,15,1.8,25,3.3,5.0,

A Series 7-15W Thiough Hole 15 | 33675 12,15 10
! e 9-18,9-36, [1.2,15,1.8,25,33,5.0,
UHE 12-30W | Single Output, 1.6" x 2*, Through Hole 10 836.75 12.15 10
Single Output, Quarter Brick - 12,1518,
s Single Board, PTH 44| 3675 25,33,12 5
UWR 7-15W 17 2", Thiough Hole i [l 1215 6

HPH 70A Half Brick 350 36-75 1-5 70

uva Low-Profile Quarter Brick 125 |18-36 & 36-75 1.2-48 40

uaa Wide Input Quarter Brick 105 | 9-368&18-75 3.3-15 25

uca Low-Cost Quarter Brick 115 |18-36 & 36-75 3.3&5 &

Bus Converters
EUS15-120 Single Output Eighth Brick, Pth 180 36Y - 55V 12 15
EUS20-120 Single Output Eighth Brick, Pth 240 36V — 55V 12 20
QUS20-120 Single Output Quarter Brick, Pth 240 36V - 55V 12 20
Non-Isolated (POL) Converters
NGA Single Adustable ahd Fxed OUPL | 49| 47508 1.8,25,3.3,5.0 2
! ] 3.0-36,4.5-56.0] 1.0,1.2,1518,25,
LSM/LSN-10A Single Fixed Output, SMT/SIP 50 10.813.2 3350 10
LSM/LSN-16a | SnoeAdusEbeandhedOupd | 5o 130,558 10-14 07550 16
LSM/LSN2 Adjustable Output SMT/SIP 52 |24-5583-14 0.75-5 6,10,16
LSN2-T/22 Adjustable Output SMT/SIP 22A 112 8.3-14 0.8-5 22
LSN2-T30 Adjustable Output SMT/SIP 30A 150 6-14 0.8-5 30
Single Output, Eighth Brick, Through 08,1.0,1.2,1.5,1.8,25,
LEN {lole/SMT 125 10.2-13.8 33.50 28
Single Output, Eighth Brick, Through 0.8,10,12,15,18,25,
iz Hole/SMT, High di/ct 125 | 102138 33,50 2
Single Output, Quarter Brick, Through ) 08,1.0,1.2,1.5,1.8,25,

LON Hole/SMT 225 10.2-13.8 33.50 50
VCNG0 Single Adjustable Output, Through Hole, | 120 10.2-13.2 0.6-3.5 60
VCN70 Vertical Mount 140 10.2-13.2 0.6-3.5 70
NCA005 16.5 3.0V-5.5V 0}558!8) )
NCA015 Single Adjustable Output, SMT/SIP 49.5 3.0V-6.5V 0.76-3.3 15
NEA005 25 8.3V-14V 0.75-5.0 )
NEF010 Single Fixed Output, SMT/SIP s0 | sawiay |1012151820.25 10
NEA010 50 8.3V-14V 0.75-5.0 10
NEA016 80 8.3V-14V 0.75-5.0 16
NFA010 Single Adjustable Output, SMT/SIP 50 6.0V-14V 0.75-5.0 10
NFA016 80 6.0V-14V 0.75-5.0 16
NFA020 100 6.0V-14V 0.75-5.0 20

Design Considerations Filtering

e Core and I/0O power consumption are design and
application dependent. For more precise power

requirements for specific FPGA applications please refer to
the Xilinx and Altera Power Estimators available at www
xilinx.com/power and www.altera.com/power, respectively.
Bulk and/or bypass capacitors will be required between
the input supply and DC/DC converters depending on the
placement of the input supply relative to the converters.

Consult FPGA manufacturers datasheets to ensure
adequate bulk and bypass capacitors are used.

Our extensive range 0
been specifically designe:
at the high current levels rel
FPGA applications. For technic
and full product datasheets, or to:
request a copy of our Magnetics dal
book, visit us at www.murata-ps.com/:
magnetics.

Start-up profile requirements vary by FPGA families and

manufacturers; review FPGA device specifications for
design considerations such as ramp-up and inrush current.
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Sales Offices

North America

Headquarters

11 Cabot Boulevard, Mansfield, MA 02048-1151 USA
Tel: +1 8002332765  Fax:+1508 3396356
e-mail: mansfield@murata-ps.com

Asia

China (Shanghai)

16-17, Lane 912, Bibo Road, Zhangjiang High-Technology Park,
Shanghai, People’s Republic of China

Tel: +86 21 5027 3678  Fax: +86 21 5027 3321 e-mail: shanghai@murata-ps.com

China (Guangzhou)

5th Floor, Building A1, Bei Wei No.1 District,

Guangzhou Economic & Technical Development Zone,
Guangzhou, Guangdong 510730, People’s Republic of China
Tel: +86 208 221 8066  Fax: +86 208 221 5902 e-mail: guangzhou@murata-ps.com

Japan (Tokyo)
Meiji-Yasuda Seimei, Gotanda Building, 2-27-4 Nishigotanda, Shinagawa-Ku,
Tokyo 141-0031 Japan
Tel: +813 37791031

Fax: +813 3779 1030 e-mail: tokyo@murata-ps.com

Japan (Osaka)

Yachiyo Building, Higashikan, 2-Kita 1-21, Tenjinbashi, Kita-Ku, Osaka 530-0041, Japan
Tel: +81 6 6354 2025  Fax: +81 6 6354 2064 e-mail: osaka@murata-ps.com
Singapore

No. 1 Marine Parade Central, #11-09, Parkway Centre, Singapore, 449408

Tel: 65 63489096 Fax: 65 63489097 e-mail: singapore@murata-ps.com
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Europe

United Kingdom
Tanners Drive, Blakelands North, Milton Keynes, MK14 5BU, United Kingdom
Tel: +44 (0)1908 615232 Fax: +44 (0)1908 617545 e-mail: mk@murata-ps.com

Germany
PF 15 08 26, D-80045 Miinchen / Bavariaring 8, D-80336 Miinchen, Germany
Tel: +49 (0) 89 544334 0 Fax: +49 (0) 89 536337 e-mail: munich@murata-ps.com

France

Zone d’Activités du Pas du Lac Nord, 9, rue Michaél Faraday,

78180 Montigny Le Bretonneux, France

Tel: +33 (0)1 3460 01 01 Fax: +33 (0)1 3058 21 30 e-mail: france@murata-ps.com
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