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RENESAS GAN | ONE-STOP SHOP FOR COMPLETE SYSTEM SOLUTION
S ovevew | Wiy Renosas Gan's | SGAN Gualiy S anuiscturing

» One-stop-shop for complete system solution
» Few Watts to 50+ kilo-Watts applications

» Broad AC-DC, DC-DC, DC-AC applications

> RENEsSAS + transphorm + fWatt

» Best-in-class GaN Ecosystem

Best-in-class Efficiency & Thermal Performance

v'Lower Losses & superior dynamic performance
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v'Superior thermal performance
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vInherent Robustness and Easy to Drive

Higher gate voltage noise immunity Higher & Accurate Saturation Current Over Temperature

Unmatched Quality & Reliability

v'300 Billion+ hours of field reliability hours

v'20+ million GaN products deployed in real-life use
v'Total FIT <0.04 failures per billion hours

v JEDEC & AEC-Q101 qualified
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Risk-mitigated geo-diverse multi-fab/AT strategy

v'Internal epi manufacturing
vInternal & external wafer fabrication & Assembly/Test
v'Scaling up for growing demand (sites & 8”)
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RENESAS GAN | PRODUCT PORTFOLIO & INVESTMENTS

Broad high-power - high voltage GaN package offering
including Leaded & Top-side Cooling

» Industry leader in USB & Lighting applications

» Expanding portfolio to Aux Bias GaN SiPs, Smart GaN power stages & Best-in-class Controllers

30 W to 250 W 0.3 KW to 2 kW 1 kW to 3 kW 1 kW to 10+ KW
| T ' L ' Low Power Medium Power High Power
-y ’ ' . ’ ‘4 ' <100W 100W — BOOW 400W — 20kW+
i Q t) [ B Key Focus. BoM Cost, Ease-of-use (integration) Key Focus. Power Dansity, Noise, Ease-of-use Key Focus; Robustness, Refiability, Power Density

PLFMNSE POFNEE TO-220 DEPAK TOLL TO-247-3 | TO-247-d
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HV GaN - Continued Investments LV GaN — New Investments
=Bidirectional

D=
*650V Gen 6 (+20% FoM) + =40/100/200V b "2 ’G
=650/750V Automotive = 1st WS (Q3°25): 100V, 2/4/6 mQ
=8” wafer transfer =Bidirectional 40V, 100V (Q2’26)
=8” wafer

Infrastructure/ Energy/ E-mobility USB PD/ Infrastructure/ BMS/Power E-mobility
Compute Industrial /xE Charging 48V/IBC Tools/Ind

€ =HcalmY ® [a o

Product Portfolio
v Flyback Converters - SW-20W
® Flyback Conlrollers - DCM. R, Z5P, PSR, 35R
= SR PDControlers
= Backlighling Controliers
= (Opfical Drivers
Product Readmap
® Flyback - Z5W-65W PSRISSE GaN 5P
= SR/ PD- Muti-port Contralers
" LV Gal Power Stages (OVP, LIDAR)

Key Applications

USB-FD Backlighting Bux Bupply

U B EebEage
£ mm Oa

Product Portfolic
= Flyback Confralers — 243
= PFC Conlrallers - Boost
= 3R/ PO Contrzllers - 284 EPR
= Solid State Lighting Cantrallers

Preduct Roadmap
= PFC-Flyback Contrallars + Cab SiPs
= PFC-irfzrieaved Controllers + Gal SiPs
= |5 CS-0C Conlrallers - AH3, LLG + GaM SiP's
= SR Cenirolers [2-Chernel, O-greda)

Key Applications

USEFD | Salid Sate ACIDC
Lighting
Uy ¢ HEELa
¥ .

Product Partfalie
= PFC Controliers — CCM

Product Roadmap
= GaM Dirver - MV / Isclabed
= GeM Power Stage | 1-Fhase PM
' PFC Coniraliars = Toterm-Pole
* FB-LLC Confrollers

Key Applications

Inclustrial =EV Infrastruchare

viagtew Qal © %
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GAN: FOCUS MARKETS FOR HIGH POWER - INFRASTRUCTURE,

ENERGY/INDUSTRIAL AND E-MOBILITY/XEVS
ﬁ' eMobility I‘
_;é_} ®

EV

ESS/PPS/UPS

=n
.

Server

7

Smartphone,
Tablet Chargers

Proven GaN with Commercial Success in High Power Segments: Winning with a) High performance d-mode, 2) Robust, easy

Charging {f§

Expansion in SiP with

System in Package
(SIP)

High-Power

Target to maintain
leadership

Enable GaN Market)
300W - 1.5KW

“Super-junction

1.5kW - 6kW+ Killer”

Low-Power Low-Power

System in Pkg. (SIP) Discrete

Gain market share

Ecosystem
45W — 300W

25W - 240W

Lighting

OLED/HD TVs

<

Chargers

=

Laptop
Adapters

Controllers + Drivers
500W — 50kW+

Key Focus: Robustness, Reliability, Power Density

Product Portfolio — Production/ Sampling

=PFC Controllers - CCM

=GaN Driver — HV Half-bridge — Dec-25 Production
=Gate Driver — xEV Traction

Product Roadmap - Future

=PFC Controllers — Totem-Pole, CrM
=FB-LLC Controllers

=GaN Driver - HV, Isolated

=GaN Power Stage / 3-Phase IPM

Key Applications

Industrial xEV Infrastructure

A gy ) B oW

to drive, wide package range 3) Owned Epi and Wafer IP 4) Controller-Driver-GaN Combo roadmap
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EASE OF DRIVING SUPERGAN FETS

Note: This shows the voltage drive for our high-power devices only

-0V max v" High Threshold (4 V) (We also have 2 V Vth)
v' Fully-on at +8 to +12 V
v ' ' +
12V High Gate Rating (£20 V)
ALl v" Compatible with standard gate drivers
8V
ve‘lilte o Y
oltage Off Driver
ov | R.
off-the-shelf
gate-driver -
- Gat ist Ferrite Bead
20V min (set s:/i?cﬁ:éssgged) (supp:agé zscﬁlaations)
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QUALIFIED AND RELIABLE GAN

¥ ¥V M
\ \‘:‘/ JEDEC v/ \/ Aec-aio Beyond JEDEC/AEC: HTOL
Qi\ "; Qualified §i\ 4 Z  Qualified (Hard switching Boost)
2 2 q,‘.é\ P 1000h, 600-V, 150°C
L Sy GaN .
— )
HTRB o dilh 111
1000h, 650-V Rndiping Bl
(3 lots, 77 parts each) o CD -y
’ (relatlve) 300V 100 -|t GaN /T C |::|
. kHz 600V
*No fuse failures . .
*No parametric failure 03  1SL -012 -003 006  USL . No fuse failures
* No parametric failure
* No drift during HTOL
‘deltaRomdyn YodeltalD Hdeltalth
HTGB 4 = =
| . - 2
1000h, Vg=20y B o == —=ime— i .

(3 lots, 77 parts each)

*No fuse failures

-4
43

Vth (V) 41 : *
weam 39 _*_ =

3.7

HE—w
ﬁ|thI|ulh 1

|

|

ONQ Vth & Ig Shift oh 1000h LSL L LS. -300% 00N 00K 300N LSL Ll e 1B SAA DA% LS
Low & stable Very stable
Dynamic Ron threshold
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1. HV GAN
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HIGH-POWER MARKET: 1-3KW: LEADING GAN IN HIGHER POWER MARKET,

Applications: Lower Loss, System Cost and Size

= ! BB B =

Automotive Industrial Industrial Servers Solar
(Battery Chargers)  (UPS)
Present Future
PFC (e.g. Totem Pole)  DC/DC Single-stage AC/DC .
] - e GaN 30 mQ
JEI}OJEI]'JJT uJ.-L'oJJI nJ o.J CJ#-L'J'-H :‘J? BDS L PS(r;P (concept)
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Why We Win: High Power Packages, Reliable, d-mode GaN for

ol

=3
el

A = . . = = = R .
superior switching & low loss—easy to drive, higher efficiency Power Level F::;(g)u package Device Powerlevel "2 package Device
..... n— ; 70 TO-220  TP65HO70G4PS
o ~ SuperGaN total energy loss is 43% lower than SiC FET 70 TO-220 TP65H070G4PS 1.0 kW to 1.5 kW
1000 - - , 7o &

" GaN: R;=30Q, Vg=(0,12V) SiC:Rg=5Q, V4= (0,15 V) W >1.0kWto 1.5kw 70 TOLL TP65H070G4QS >0 oL TP65H050G4QS
< o B ) - T10-220 TPB5HO70GAPS 50 TO-247  TP65HO50GAWS
= L - c1sWio2okw 70 TO-263 TP65H050G4BS >15kWto3.0kw o ToLL TPE5HO35GAAS
g 100 500 el 500 50 TOLL TP65H050G4QS
= i £ Ig;i; xgg:giggiw: >3.0kWto35kw 35 T0-247  TPE5HO35GAWS
i F200 %200 >2.5 kW to 3 kW 50 '

e 100 // 100 TOLL TP65H050G4QS ¥ 35 TP65H035G4AWS
a . o - >3.5kw TO-247
T 10 - Y T ew T >33kWto45kW 35 T0-247  TPGSHO35GAWS 15 TP65HOL5G5WS
o = T o D s — B s TOLL TP65H035G4QS
e SuperGaN total energy loss is 43% lower than SiC FET >5 kW S 10-247  TPGSHO15GSWS
= 99.3% peak
100 10 s 150

Superior switching
w002 performance in both
hard-switching

and soft-switching.

Fon (m)

350 billion+ field hours

Renesas GaN superior option for high power vs. Si, SiC, Other GaN
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AC-DC BLOCKS IN Al SERVER SYSTEMS

OCP ORv3 Rack Architecture: AC INPUT - 48V DC BUS OUTPUT

400V Distributed in Rack

AC-DC Converter |~ ~~777 Totem-Pole PEC i 400v ¥ ResonantLLC ‘i ITI;t-gv-v;r;---I

traditionally inside the

- <48V parts
- 248V parts

Future Trends

OCP Rack, integrating
power and server
infrastructure

650V 650V VAT

GaN s||\<,>|w0|_§g GaN GaN/

Fast Leg Full-Bridge MOS
Full-Bridge

48V
AN (

))

MOSFET MOSFET
Disaggregated power OR (0]
rack modular eFUSE eFUSE
methodology may
enable adjusting the
power changing
demands of different
SKUs.

48V
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MOVING TO HV BUS IN DATACENTER B eV pars

Disaggregated Rack Architecture: £400V - 48V (or lower) DC BUS OUTPUT |} can/mosFeT

AC/DC
Side Rack

A
A

Bi-Direct. GaN (620Y)

Bi-Direct. GaM (650V)

e ogmanis

Bi-Direct. GaN (620Y)

+400V

Q A !
A 400V
* | -00v
‘ =ouUv

+400V Distributed
in Rack

{ pmmmm e m———— 1 48V - 54V | —

+400V Resonant LLC

GaN GaN/

FLI"-E-H“Q’E MDS

I

]

1

]

]

1

1

LV !
]

1

1

]
Full-Bridge [HE
1
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MID-POWER MARKET: 300W-1KW

Applications: Our GaN Improves Efficiency, Smaller Size

g B T B &

Electric 2/3 Gaming Lighting Servers Solar -
Wheelers Computing Microinverter
AC/DC Converter
: DC/AC solar pinv. ' ;‘(‘)‘:}0 mQ
Why We Win: Superior Thermals/ Packages (eg. Below) PFC o -
. O L S Fanel JEJE} E ol .,Jg BDS
—J+ T : S Filter|  AC
1000 = Superior thermal and dynamic ,/ﬁfﬁ: L S ) i l *—[IZ
_ = switching with lower loss than ol e N 53 IR =
= o o gy N = competitors |
= . I
E 100 . I.- To-X30 m""-___&." -
5 A o
U 1 o~ _r.l =
= R RS & =2«
& | ._F_,--*:lu o ,..’
E 0 /;\)_,,-"'?:A il ,’J
S ik il ik Renesas SuperGaN e-mode
o 100 10 T0-220
Ran {m&d)

Enable standard Approaching / exceeding silicon’s
and surface mount packages affordability
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LOW-POWER MARKET: 30W-300W
DISCRETE + INTEGRATED SOLUTIONS

Applications: GaN Improves Efficiency, Smaller Size

@

_ [ o T
) ) AC-DC
Why We Win: Easy to Use, Higher Performance Adapters & Game Laptops LCD TVs
Fast Chargers Consoles
1000
- = Higher efficiency (compact, cooler) ACIDC Flyback, ZVS AC/DC Converter
= et T T =" = Easy to Interface & Simpler BOM: R PFC
E 101 e L h Compatible with standard drivers and T
J ‘ b P controllers. System in package will be - e
LB AR - RY available (SIP). oA L T Bl N U -
o - . . A 3 a ool
e 1? ‘_,,-:".;'Q‘f‘-. ; * Proven qualification and multi-billion F§ | L 2
H\_,,J:;;: ot hours in field at various power levels
RS 1.1 10
Ron {m(3} .
_ 5on s o L\
& g ;::: "",‘."-/IF.NILW b _____?‘_il_i_'-_:?l_'.'____:_ ~i
7R0.% Powes Adapter s “:;i ‘.‘)}-‘I _|I‘_|_P) '
AR PHC ¢+ LIC e 100 200 300 e S
Dutput Aeeer [W]
; System in Package (SIP)
/A ~15% improvement in Y g
SSRGS . "' e Pover O

e-mode GaN
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2. LOW VOLTAGE GAN
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LV GAN: E-MODE 40V-200V
NEW BUSINESS DEVELOPMENT - FOCUS ON CHARGER, BMS AND 48V INFRA

’ Server .
Smartphone, W - / Al + eMobility
ovP : & PV linverters
Charging 7 Ji. 48V eMobility * Infrastructure
BMS \Laptop, oy - Industrial
otebook E
Other/loT | chargers @¢ 48V Industrial
FAN Drives
_ 40V-100V 80V-200V
5 E Power
= Bidirectional Discrete h ool
BMS
Systems ﬁ PV
g |
fe\ 40V-100V 40V-60V
Drone Motor E
Audio Drives Enable Solution Discrete
Motor Control With SiPs / Smart Power Laptop,
Stages (Eco Team) Notebook
Class-D -Ilh 9 Chargers
AUdio + Charging
0 «  Other/loT
System in Package = Wireless
(SIP) L Chargers
LV GaN development with focus on Laptop charger, BMS and 48V infrastructure architecture
© 2025 Renesas Electronics Corporation. All rights reserved. Page 14
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48V SYSTEM ARCHITECTURE

OCP ORv3 Rack Architecture: 1-ph AC INPUT - 48V DC BUS OUTPUT

IBC trending to 8:1 HSC Converter
g Future Trends

. 4§V | IBC — Hybrid Sw. Cap. 4:1 GPU up to 3kW
) : Dlgltal Multi-Ph VCORE i
1
Intermediate Bus | i
1 12V > ~5V . DMP CNTR 1 VR
— 1
1 1
12V I ' <1V
e ? *~— t S\
: : )
- : . |
5) T : - :
1 1
L I !
1 ! SPS Tech.
L E R PRt 28V > 16V

v PoL w/ PMBus 55
AN
PoL (analog) 3

B <48V parts

Multiple IBCs will operate in parallel to deliver up to 3kW - >48\/ Power level increasing from 500W VR
> parts .
Mainstream Server CPU to 2kW GPU
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THANK YOU
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