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. 2011 1 kWhr i

. 1 DC i AC — 384V
HV
. 1320W 6 1V 120A
- 6 1.5V 50A
— 12V 12.5A
V 1 Chips 380V-12V-1V 380V-48V-1V

I.  “Report to Congress on Server and Data Center Energy Efficiency” (p56), U.S. EPA ENERGY STAR
Program, Andrew Fanara, August 2, 2007

ii.  “The Invisible Crisis in the Data Center: The Economic meltdown of Moore’s Law”. Kenneth Brill, Uptime
Institute, 2007

li. “DC Power for Improved Datacenter Efficiency”, Ton (Ecos), Fortenbery (EPRI) & Tschudi (Lawrence
Berkeley National Labs), January 2007.
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¢ 380VDC* 48VDC
o 48V 1V
¢ 12V

* “DC Power for Improved Datacenter Efficiency”, Ton (Ecos), Fortenbery (EPRI) & Tschudi lﬁh::-'l—l_u?
(Lawrence Berkeley National Labs), January 2007. R
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PFC 380VDC
— AC-DC 50%
. 380V
380V I2R 12V
. _ 380-12V
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. BCM

U.S. and Foreign Patents and Patents Pending

— ZVS, ZCS, >1MHz

« 384:12V = 300W @ 95.5%
e 384:48V = 330W @ 96.5%

. 7.15c 63w/cc)
— 32.5% 22.0x 6.6mm
— 15¢
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Pre-Regulator Module (PRM)

Non-isolated, regulator :
ZV'S Buck — Boost Topology ‘

ZVS, >1MHz switching

Performance

320W in 1.1in? package
Power Density >1,100W/in3

- Efficiency =>97% at 320W out
Input : Unregulated 48V ‘
Output . Regulated (26-55V) >VIM  °

Voltage Transformation Module (VTM)

Isolated, voltage transformer

Sine Amplitude Converter Topology
- ZVS, ZCS, >1Mhz switching frequency

Performance

- Upto 100A in 1.1in?
- >96% Efficient at 300W out

Input
Outputs

: Regulated 26-55V from PRM
: 0.8 - 55V, up to 100A (13 models)

L

F

?J
T

EH
HEjl,E E\:?H

PRM + VTM = Isolated, regulated, voltage transformation direct to load
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4k

CH2: |OUT 50 A/div

48 Viy 1.2 Vgyr, 040 Aat 10 Alys
Less than 50 mV undershoot and recovery
in <5 pis using 330 pF ceramic Coyr-

CH1: Vot 50 mV/div Timebase: 5 ps

Load Line Recovery

pCHL. ]
L < 30mV CE 2 S —
' | <25 3
3
CH2. ]
CH1: Vgt 100 mV/div Timebase: 1 ps

CH2: |DUT 40 Aldiv

48 Vi, 1.2 Voyt. 0-100 A at 600 Als
Less than 30 mV undershoot and recovery
in <2 s using 220 PF ceramic Coyt
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380V
380V 1.5V

— 380V
* 96.5% X 97% X 91%

— PCB

200A
85.2%

il V. (48v)

28.6cm2 4

VTM

1.5V
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30

- | AC

- 12V

- |AC

- 384V

- |LAC

- 384V

- |LAC

- 48V

* Nevada industrial electricity price July 07 ( http://www.eia.doe.gov/cneaf/electricity/epm/table5_6_a.html )

1.0V 120A
1.5V 50A
12V 150W

1.5mQ
2.0mQ

65%
50%
1kWhr $0.1028*
- 1.xV
- 12V 5 1.xV
-~ 48V - 1.Xv

- 1.xV

[...] =AC-DC
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e 380V

[AC - 12V] - 1.xV  [AC-384V] - 12V - 1.xV [AC-384V] - 48V - 1.xV  [AC - 48V] - 1.xV

380V 48V
8.7%

AC-DC Ml +PFC
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450

400 -

350 -

300 -

250 -«

200 -

150 +

Power Loss per Blade (W)

[AC - 12V] - 1.xV

[AC-384V] - 12V - 1.xV [AC-384V] - 48V - 1.xV

173W

[AC - 48V] - 1.xV
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Electricity Savings
per Year per Blade ($)

0 L] L]
[AC - 12V] - 1.xV  [AC-384V] - 12V - 1.xV [AC-384V] - 48V - 1.xV  [AC - 48V] - 1.xV

380V 48V

1 $202
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“Report to Congress on Server and Data Center Energy Efficiency” (p56), U.S.
EPA ENERGY STAR Program, Andrew Fanara, August 2, 2007

“The Invisible Crisis in the Data Center: The Economic meltdown of Moore’s
Law”. Kenneth Brill, Uptime Institute, 2007

“DC Power for Improved Datacenter Efficiency”, Ton (Ecos), Fortenbery
(EPRI) & Tschudi (Lawrence Berkeley National Labs), January 2007

“Datacenter Power Delivery Architectures : Efficiency and Annual Operating
Costs”, Yeaman (V.I Chip), Digital Power Forum, September 2007
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Thank you

Questions & comments?

Visit the Vel Chip booth (#832) for a live 380V-0.8V demo
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