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48 V power management
solution for Al servers

Jimy Lin
Technical Marketing
STMicroelectronics
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Driving the evolution of power
IN server & communications infrastructure

Complete solution for direct/dual-stage power delivery in

48 V systems

Intermediate bus conversion
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Powering datacenters with
highest efficiency solution
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Multiphase digital controller

Dual-stage conversion
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Dual stage conversion
iIntermediate bus: 48 Vto 12V

3 topologies available based on customer needs for server and

telecom 12 V bus distributions

U ated 98.2 % it 98.4 % 0 ated 98.5%
il Efficiency el Efficiency fIiseEe Efficiency

STC: switched tank converter STB: stacked buck converter HSTC: hybrid switched tank converter
« Low profile solution (5 mm) « Scalable solution + Flexible conversion ratio
« High density 1 KW in 1/8 brick *  High power capability above 3 kW « High power and high-density solution
« High efficiency * STpatent « Minimized BOM count for any ratio
« ST patent

STC digital controller Full bridge driver STB digital controller Full bridge driver — X X

HSTC digital controller Full bridge driver

STNRG328A STPRDCO02 PM6764 STPRDCO2
PM6780 STPRDCO2A
VFQFPN32 5x5 mm VFQFPN 4x4 mm VFQFPN28 4x4 mm VFQFPN 4x4 mm
VFQFPN 5x5 mm VFQFPN 4x4 mm
Intel VR13.HC

Intel VR13.H_C Intel VR14
Reference design i
’l Reference design
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STB-UCL 1 kW

58 x 37 x 14 mm

STB-UCL-1kW

; Controller:
Main features ST PN used PM6779/80

* Regulated output, nonisolated Driver: STPRDCO2A

* Server and telecom 12 V bus distribution TDP (W) (¥) 1000

* Input voltage: 38-60 V Peak power (W) 1100

* Output voltage: 12 V regulated (adjustable by PMBus) Input voltage (V) 38-60

*  Thermal design power (TDP): 1000 W

Output voltage (V) 12V

* Coupled inductor for higher density and efficiency

- Digital controller PM6779/PM6780, STPRDCO2/A drivers ~ Regulated or Regulated
nonregulated

» Total area: 58x37 mm (quarter brick) — G
_ iciency a

48v - (20%-60%-100%) 98.0%-98.1%-97.3
()
5x6 Peak efficienc
o (. y
§ 0 (%) 98.3
e - s At Vin=54 V
- — . 2
@ PCB size T
| N I 12v X, Y, Z) mm 58 x 37 x 15 g
v P i,
g - 5x6 - 3—; E
8 60V Normalized BOM 06
- ‘ cost '
g 5%6
.
0 60V
v ) 6 8 1012 14 16 183 20 22 24 26 23 30 32 34 36 30 40 42 44 46 40 50 52 54 56 53 60 62 64 65 65 TO 72 V4 76 70 B0 57 o4
lout
e 54 48y -l

m Whitepaper available-board available
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STB-UCL status

5
E
gl
12
§
|

« STB-UCL on-board solution is stable and validated:
« Topology already in production since 2Y in one customer
« Solution in qualification at >10 customers, completed at 2 customers
« Extensive bench validation (EBV) completed successfully
« Chamber tests 3 batches (8 boards each) completed successfully

Efficiency VIN 54V

98%

96%

4%

o
[
&

« 2 inductors qualified:
* Vendor I: max. 14.3 mm height

o
=]
&

—a— Vendor P

Efficiency

[
[
i

—a— Vendor A

* Vendor T: max. 14 mm height Vendor T

oo
il
&

. . . Vendor |
» Keep working with 2 more inductors vendors: s

82%

* Vendor A: max. 16 mm height

80%

« Vendor P: max. 14 mm height 0 5 10 15 20 25 30 35 40 45 S0 55 60 & 70 75 B0 85

"l « 2 MOSFET vendors qualified s
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HSTC 750

HSTC 750

M . f Controller:
ain teatures T, PM6779/80
. . . Driver:
» Fixed conversion ratio STPRDCO2A : .
* Nonregulated output (4:1), nonisolated TDP (W) () =50 a ) e £l
» High-efficiency and low profile (5 mm 3 > = Q
g y P ( ) Peak power (W) 900 F : l " Q\’ -
* Input voltage: 40-60 V = e T
. Input volt V 38-60 = \4
*  Thermal design power (TDP): 1000 W (1200 W peak) nput voltage (V) @ ‘3
« Digital controller STNRG328, STPRDCO02/A drivers Output voltage : £ =, -—j g e

W) 5:1 |
+ Total area: 65 x 55 mm (or 65 x 25 if dual-side PCB) it B !I’ @

e Non-Regulated e
nonregulated

e N -- :
STPRDCO2 SHTEIETEY &t . - o
\Y 98.4%-98%- HSTC single cell efficiency [%], driving included
+ 4 4 + (20%-60%- 96.6% .0 : : : : : ' ; ; ;
33 I = B2 100%) (**) %85 | --- S Fo-o- R —e—Vin=40V single cell switch -
46¥ 12v wo | #8718 [ ;_ —e—Vin=48V single cell switch

Peak efficiency

(%) 98.5 o75 [ TGRSR
At Vin=54V S I // (T T R e S, R R S I

. 965 [|d---F--—--F---- e - R TR e e o
PCB size
- (X, Yl Z) mm 60x25x12.5 ESHONN o | Gl il il i St i i Total it Sl il il
< ey 955 [l - g
Normalized | T S R R S
t t t t t t BOM cost 0.6 .
9 S O R N S S
94.0
\ 0 10 20 30 40 50 60 70 80 80 100

Output current [A]
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Main features

Fixed conversion ratio

Nonregulated output (4:1), nonisolated
High-efficiency and low profile (5 mm)

Input voltage: 40V-60V

Thermal design power (TDP): 1000 W (1200 W peak)
Digital controller STNRG328, STPRDCO02/A drivers
Total area: 65x55 mm (or 65x25 if dual side PCB)

\ ¥
3x3 3x3

STPRDCO2 STPRDCO2

¥ ¥

3x3 3x3
40V 40V

STNRG328A

3x3 3x3 J 3x3 3x3 J
R 05V e o5y R 05y e 05V

t ) t t t t

Ly

life.augmented

—— 12v

STC U2J 1KW

ST PN used

TDP (W) ()
Peak power (W)
Input voltage (V)

Output voltage
V)

Regulated or
nonregulated

Efficiency at 54
\%
(20%-60%-
100%) (**)

Peak efficiency
(%)
At Vin=54V

PCB size
X, Y,Z) mm

Normalized
BOM cost

Controller:
STNRG328
Driver:
STPRDCO02

1000
1200

40-60

4:1

Non-Regulated

97.35%-97.6-
96.4%

97.9

65x55x6

1.2

Efficiency

(*) PCB area equivalent moving from “double side” to “single side” component mounting

100.00%
99.00%
98.00%
97.00%
96.00%
95.00%
94.00%
93.00%
92.00%
91.00%
90.00%

STC 1kW s Brick Efficiency

Total efficiency with bias

—8—58Vin
—8—54Vin
—8—40Vin

20 40 60 80 100
Load Current (A)



54V solutions: BOM cost roadmap
\ Regulated solution

STC 600 W U2J

ST is committed to reducing total BOM cost
And increasing the overall system performance

BOM cost ($)
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life.augmented



Dual stage conversion
second stage: 12 V to CPU/DDR/ASIC

Major experience in 12 V solutions for INTEL/AMD CPU/DDR and SoC

(intel)’ AMD

AVS

intel) VR1x.Cloud SVI3
@ VR14 AVS 12-16 ph digital
Qn_tgl' VR13HC 8 ph digital controller
@ VR13 8 ph digital controller
(inted AMDZ  VRI25 6 ph digital controller _
(inteD AMDZ1 yR12 Svi1 | 6phdigital | controller _

VR11.1 SVI1

|n AMD., Analog controller _
|nte| VR11 SVil controller

*
controller
Analog

2005

2009 2011 2022

2014 2017 2020

Ly

life.augmented The ST logo is a registered trademark of STMicroelectronics. All other names and logos are the property of their respective owners



Total solution VR14 complaint

Example of 48 V = 12 V - load ST Total solution

12V - load conver3|on

48 V - 12 V conversion

VR14 TOTAL_SOLUTION TLVR REV 3.0

00
[e¥e}
00
[oXe}
00
00
00
o0
o0
00
00
[eXe}
o0
00o-

ST components on bottom side: , )
controller, driver, MOSFET; : = R
eFuse coming '

<T1 2xCTRL O D O C
’l | ST components: Controller SPS eFuse
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Our technology
starts with You

Find out more at www.st.com

© STMicroelectronics - All rights reserved.

ST logo is a trademark or a registered trademark of STMicroelectronics International NV or its affiliates in the EU and/or other countries. ‘
For additional information about ST trademarks, please refer to www.st.com/trademarks.
All other product or service names are the property of their respective owners.

life.augmented


http://www.st.com/trademarks
http://www.st.com/trademarks
http://www.st.com/

	Slide 1
	Slide 2: 48 V power management solution for AI servers
	Slide 3: Driving the evolution of power  in server & communications infrastructure 
	Slide 4: Dual stage conversion intermediate bus: 48 V to 12 V
	Slide 5: STB-UCL 1 kW
	Slide 6: STB-UCL status
	Slide 7: HSTC 750
	Slide 8: STC U2J 1KW
	Slide 9: 54 V solutions: BOM cost roadmap
	Slide 10: Dual stage conversion second stage: 12 V to CPU/DDR/ASIC
	Slide 11: Total solution VR14 complaint
	Slide 12

