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AC/DC Power will be

moved (disaggregated) Next-Gen Al IT Rack

outside the IT Side Car
(computational) Rack Rack
into a Side Car Rack | [ O 2
B X
serving more IT racks 1000kW IT Rack
3-PhPFC (£400V, 0V)
ACIDC 3-wire DC Bus | e 00 thl.r
X
Front End or (800V, 0V) A
3.Ph PFC 2-wire DC Bus .
? v .
el 0V
GPU
‘M—’[ = — ]
*
Multiple Approaches Datacenter infrastructure based: 43.7-56.2VDC Bus N*100kW

+ ACDC side rack, today next generation HVDC Architecture (2026)
« SST (solid state transformer), building level, longer term approach (>2028)
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2030k ‘Ew Server power consumption has surged from 20-30kW to 130kW+ due to GPU demand,

130kW+ Rack will increase up to 1MW with Power Side Car Rack

Switch

Switch SoC

Al Server

sPU
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GPU.

DDRS i

Unit

GPU.
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IBC Power Dislribulion.
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leading to high-voltage Bus and Side Car Rack for AC/DC conversion as a trend

@ Renesas existing products & content
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4" Gen Digital Multiphase Controllers
3 Gen Smart Power Stages

m 48V HSC IBC

Vertical Power
High Density Modules

(own + partners) DDRS PMIC 165 BMS Solution
P : 7 Performance Digital Controller +
- _rop_rle ary Eul Optimization SPS as Software-
Test Tools | Software enabled System

Renesas new products & opportunity

Qs & 88

FolL , e-Fuse
GaN FETs MOSFETs, Controllers & Drivers
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Lowest BOM cost Aux. Power solution
o Digital primary-side regulation
o Highly accurate voltage and current control
o Reduces BOM count & improve reliability by eliminating
+ Optocoupler, secondary-side regulator and many discrete parts

| VP

- Development

() Planning

L concept

$1
KS1
a1 »}
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52

650V GaN BDS
140 md}, TOLT
WS1: 4024, MP: 4025

...... i
Isolated HV-BDS GaN Driver 1
5.7kVms, >500kHz

# Broad MCU portfolio for various applications (RAET2, RABT2)
# Evaluating and planning for data center PSU applications
High-switching frequency (>500kHz)

Sensing, calculation, control, fault protection and power
configure communication, ete.

B4: R4 FO—39DRFDOBDS (MARGaNAS vF) EE=HPFC Vienna ik Bl

800V
DCBus HV Converter (6kW)
A HBLLC 1
" (3kw)
doov }H{
3 [ HBLLC 2
' (3kw)
doov }"{
800V 2w
3-Phase
PFC
+/-400V 3W

LLC Primary Side

(mm we
@ Development

() Planning

LLC Secondary Side : (= concept
(4 sets for matrix) )

sovjizv

I 100V/80V/40V GaN
R R

HEMT,
Low Rdson (~0 6/1m)

Al

ATl
7

Isolated 2-Ch GaN Driver, 5 TkVrms

pEdl

RRPG8150
100V-HB GaN Driver, >1MHz

Digital Power Controller

ey |

(LLC + House Keeping)

o Broad MCU portfolio for various applications (RA6T2, RA8T2)
o Evaluating and planning for data center PSU applications
High-switching frequency (>500kHz)
Optimized for GaN
Sensing, calculation, control, fault protection and power
configure communication, etc.
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Architecture

800V
DC Bus LLC DCX System (12kW) Overview
+ - 800V
DC Bus HV Converter (BkW) e
bt LLC DEX 1 ey Is T W ; i
{6kw) _E=4+3V GPU A Bl HBLLC1 i,
3yt : 3kW| -
T }"{ L ] {}"{] ‘*ff Y
e LLC DEX 2 b '|:
(skw) i HBLLC 2
:?"{ ] (3kw)
L .
e —— O
2 6-kW 800-V Units Parallel )
2 3-kW 400-V Basic Blocks Stacked

E6:12kW 800VA 148VHH HDFEEDC/IDCIATLDT7—FTHF ¥

BNE-BEHNFEERRTIIEIATLHEIN
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