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Factorized Bus Architecture (FPA)
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Definition of Factorized Power Architecture

A power distribution approach to address demanding

Point-Of-Load current and voltage requirements and further
minimize distribution losses:

e Separates Regulation and Isolation Functions
e Flexibility to locate PRM remotely saves board space
e Factorized bus at ~48 V saves I’°R losses

e VVTM located directly at POL saves space
— Puts a fast “current multiplier” at the Point Of Load

- Transforms V and | down to fractional POL voltages
- 100% effective duty cycle
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Benefits of Factorized Power Architecture

e Pre-regulators (PRM) drive Point Of Load current multipliers (VTM):
— Efficient power distribution (48 V)
— Best in class performance for load requirements < 1V

* Current multiplication at the Point Of Load plus:
— Fast transient response
— No bulk capacitors
— High density
— High efficiency
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Example Applications

Power Over Ethernet (PoE)

+54 'V, 4.25 A (200 W, regulated) in 2.2 in?

48 V
(36 -75V)
P048F048T24AL V048F048T006
i Telecom Switching / ASICs
VIM _EE 0.7V, 50 A(35 W, regulated) "\
(€OF ;
Area 1.1 in?
48 V —  PRM48BH480T200 VTM48EH015T50
(38-55V) VT —
BCM  EE r » 12V, 10 A(120 W, non-regulated)
(€O ™ Aunna[SynoBuCKh s ssnnnns (or split to lower power, lower voltage loads)
. 2 in2
BCM48BH120T120 eees[TB0 Feurnrans > Area 3.6 cm® /0.55in 48 V to 330 W loads
in 3.3 in2
+3.3V, 25A (82 W, regulated)
Area <7.5 cm?/0.825 in?
VTM48EH040T025

PRMABEHABOT200 VIM B 3.3V, 25A (82 W, regulated) _/
€O Area <7.5 cm?/0.825 in?
VTM48EH040T025
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Bulk Capacitance Elimination e

Bulk Capacitance Elimination

— 1.5V

—— 1,000 pF

I

* Energy stored in a capacitor = % CV?

* VTMs have very fast transient response

* Equivalent capacitance at VTM input, but 1/k? smaller
* Saves valuable POL board space

* Better reliability (fewer bulk capacitors)

* Saves cost of populating capacitors
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The Power Behind Performance

85 -264 Vac

85 -264 Vac

PI2127*
&=

Complete AC-DC Server Solution

1.2V, 200 A

* High current drive

* Various output voltage
levels available

PI2127*

=  Ultra fast transient response

i —»+ 12V, 10A

* Includes EMI filtering
and ORing functions

—»> s} —p» Load
- Bl —» Load
Buck

l— P load

 Complete AC-DC server solution

* Powerchain includes Picor products with full suite of Vel Chips

 Low distribution
* Flexible layout o

losses
ptions
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n+1 Systems PI2125

— e P2

PI2127*

— i —

PI2125
— ——> Load

PI2127*

PI12125

* Redundant / fault tolerant system design capability
* Backup PRM with ORing

e Backup VTM with ORing
* No single point of failure will compromise system operation
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24V Systems
PICUR
24V QPI-11LZ 5V,15A
33V, 5A
25V, 4A
s LDO

18V,5A
[

24V Input voltage

« EMI Filter (QPI-11L2)

e Standard PRM-to-VTM adaptive loop feedback
* Multiple output voltages

* Flexible layout
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Power Over Ethernet (POE) Systems _%b—

Power Over Ethernet (POE) Systems

@ PICOR

QPI-10LZ

36-75V 54V POE

8A Hub

PI12127*

* Wide range input

 EMI Filter

* Paralleled PRMs with ORing

* Redundant / backup PRM

 Trimmed PRM voltage (54 V) into POE Hub



LED Power
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The Power Behind Performance

Multiple options to drive LEDs

PRM in constant current mode
PRM-to-VTM driving a series array
BCM-to-LED driver in a parallel array
High efficiency

Wide adjustment / intensity range

LED Power

48V

48V,3A

6V

Constant
Current N

LED
Driver
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Intel VR12 Processors =

* Intel VR12-compliant solution using Vel Chip technology
* Highest efficiency (48 Vto 1V, 90%)

* Highest power density (>12 A/cm? 48V to 1V)

* Lowest profile solution (0.67 cm)

* No bulk capacitance

...from 48 V direct to load

mgg V™M e ' Processor

Voltage

Feedback
Current (Remate Sense)

Feedback

Control / Feedback VR12 Serial VID




