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\ w_ et BOBN © S70M Investment i’fEE} 2nd AEC-Q101 qualified
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IP & manufacturing high-voltage GaN ’ '
partnership 0 Uplist to NASDAQ,
trahsph- i Gen 3 February 22, 2022
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Technology Development Product Development and Manufacturing Commercialization and Market Ramp \
(2007 — 2012) (2013 — 1H 2018) [ZH 2018 and Beyond)
| | I I I I
BEIfROMAFTED TV cELTELEZ= . Gen 2 GaN in Producti
A9 — D) — hF—w 1st qualified en alN in Production Gen 4 S
T LD BRBEE(CHEITFRY— high-voltage GaN Family release § bel'“““ﬂ"" SuperGaN™ Adapters/
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Low voltage
Si MOSFET | s

GaN FET design

End market/application
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Epi technology Wafer fab

Applications-driven resources Packaging

* YT —> D DHNE

*HEMT : High Electron Mobility Transistor (SEFBHE A>T RX45)
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1000+ World Wide issued and pending patents

198 Patents

UCSB CREE =
- Materials v
28 Patents Device 350+ Patents
Fabrication
Circuit
O Applications
FUJITSU o FURUKAWA
315 Patents 148 Patents
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Wafer fab
AFSW
Fujitsu 6” Si LSI fab
ais

Packaging(PQFN) /
FAUB : BUITANZTHM TongHsing :
Transphorm Ry
7 Transphorm

HQ
Japan
B& : #R)IIReERS

« 77 713T RTIS09001, IATF16949EX{S & #*
e IXI—Nn7OatRiI, BEHELOEEEEEZEOE Packaging(TOZhZO, 247)
+EBEIaAVR IR —DSICMOSEES M s
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Full Production Capabilities

In-House Material Growth Capability (MOCVD and Epi Wafer)

® Five 6-inch production reactors (two in Japan and three in Goleta) : R

* Provides sufficient MOCVD reactor capacity for near term e : I

* Some of the reactors are 8-inch capable £, | Ty
P -e

High-Volume Wafer Fab In Japan (Joint Venture)

* Capacity to handle tens of millions GaN parts / year, scalable on
demand

* High volume 6-inch manufacturing (former high-quality Fujitsu Fab)

TETBETEIO>5 0459 —0Si CMOS
7FOJICORETS

- SIE30ELL EDEEEEHD D
- Si LSID#YF5> (FEES M [T
- |ATF16949BUS&
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GaNIE, Bt E. B4 EH . BERAYF LT ISELEAMBTT

Property Si SiC GaN Device Performance
Band gap 153 3.2 3.4 Maximum temperature
(eV) = RENE
Ny E¥vy7
Maximum electric field 0.3 310 3.0 Breakdown voltage
(MV/cm) £
TEEREE
Carrier density 1 1 10 On resistance
(102 cm?) Switching speed
BEFEE #F K

Ay FrIRE
Mobility 1300 600 1500 On resistance
(cm?/V/s) Switching speed
BFZEE # ikt

AA v FrIERE
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U RITA—LFEDGaN/NT—T /N R

Cascode with Low Voltage Si MOSFET + D—-mode Gan HEMT

J—==)—=—F7 D-mode MIS HEMT
Cascode in one package
GaN D i ol
) Field Plate
rain
|_ <:| Source — /Dielectric D
G—| <
Low voltagel_l AlEan f
Si MOSFET GaN
| S Gate Die{ctric \ 2DEG Channel |
D-mode GaND S £EE & . Si MOSFETD L ¥
TIEEAEHETWS WA S

tra nS p h rm MIS : Metal Insulator Semiconductor (&8 #ig481k)

HEMT : High Electron Mobility Transistor (SEFBEIE ~S> X 4) 9
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FSU R TA—LEDGaN/NT—T NS RIEEEFE S &M

Bonding wire

Mold Compound

TiNiAg
Solder

Cu Lead Frame

SBUWVNGaNE LML, SiIMOSFETE BRI LMEL, RIUEE. R CEEEE. FILCE
T2 = SiMOSFETOmME. SHEMERMNI’EIES
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EV Drive Inverter

(> 50 kw)
I\ Broad markets and applications (10 & 3@) & (45 W to > 10 kW)
In Mass Production
/J. Only GaN provider .‘ R&D
I of 900 V
E 1.00 Genll 1200V
5 SN Demonstrated
=
o]
=
< 0rs ._
% Gen I
ko 650V
! {0101-175°()
& 0.50
S
= > 50% improvement meaEas 4 G:n v iecnssion
@ 0.25 in die size N \5 650V
A ~ —
" @E ; N -] Next Gen
Stiper m\ @ 650 Vv
Super

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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GaN 04O b IR—bIJAUA

2023/6/8 IRAE

Id (252C) (A) Packsge Package
max Variation
TPE5HO15G5WS 650 15 18 95 TO-247 Source
TPE5HO35GAWS 650 35 41 46.5 TO-247 Source
TP65HO35GAWSQA 650 35 41 46.5 TO-247 Source
TPE5SHO35WS 650 35 41 46.5 TO-247 Source
TPE5HO35WSQA 650 35 41 47 TO-247 Source
TPESHOS0GAWS 650 50 | 60 34| T0247 Source ; T0-220 7 T0-247 o
TPESHOS0GARBS 650 50 B0 34 TO-263 Source ’
TPE5HO50WSQA | 650 50 | 60 36 | TO-247 Source
TPE5HOS0WS | 650 50 ‘ 60 36 ‘ TO-247 Source
TPE5HO70LSG | 650 72 ‘ 85 25 ‘ PQFNSS Source
TP65HO70LDG 650 72 | 85 25 | PQFN88 Drain
TP65H150GA4PS 650 150 | 180 13 | To-220 Source
TP65H150GALSG 650 150 | 180 13 | paFnss Source
: - + | - PQENS6 PQFNS8

TPE5H300GA4LSG 650 220 | 312 6.5 | PQFN8E Source
TP65HA80GAISG 650 480 ‘ 560 3.6 ‘ PQFN56 Source
TPIOHO50WS 900 50 ‘ 63 34 ‘ TO-247 Source

transph<rm 13
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Faﬂ%q:lggﬁ: B> TILUOIT R ~EJgE 2023/6/8 81
°C) (A) Package &
_ ) max y . (Z:Iax Fackags Variation

TP65H035G4QS 650 35 41 46.5 TOLL Source

TP65H050G4QS 650 50 | 60 | 34 | TOLL Source o 530 o
TP65H070G4LSGB 650 72 85 29 PQFN88 Source "7y T/
TP65HO70G4PS 650 72 85 29 TO-220 Source

TP65H150BG4JSG 650 150 180 16 PQFN56 Source

TP65H150G4LSGB 650 | 150 | 180 16 PQFN88 Source

TP65H300G4JSGB 650 | 240 312 6.5 PQFN56 | Source

TP65H300G4LSGB 650 | 240 312 6.5 PQFN88 Source

TP65H480G4JSGB 650 480 560 3.6 PQFN56 Source

Initial 1200 V Design Resources

Vds (V) Rds(on) Rds(on) Id (25°0) (A) Package | Model&
Part Number min (mQ) typ (mQ) max max Package Variation Datasheet

TP120HO70WS 1200 70 84 29 TO-247 Source Request PQFN56 PQFN88

transphorm 14
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7t S—F Y — \—BROPFC
PFCZIE : 99%

Bell Power Delta Electronics
H—nN—BEE Y—n"—RBR
3kW AC-DC . 800W AC-DC

80plus Platinum

80plus Titanium

Bridgeless totem-pole PFC Standard boost PFC
- 4 BERR—=RIINy 2Ty 7RERNE
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F—IV Y PC {REBERA=2FPCEIRDPFC
PFC§‘)J$:99%

Corsair Wentai Seasonic

NnA T FPCEHATXE NnA T FPCHATXER nA T FPCHATXER

L] 1.6kW AC-DC 1.6kW AC-DC

1.6kW AC-DC 80plus Titanium 80plus Titanium

80plus Titanium Interleaved CCM boost PFC Bridgeless totem-pole PFC

Bridgeless totem-pole mEN T -7-D12FE DRI &E

PFC
transphorm .
Highest Performance, Highest Reliability GaN

Confidential



"\ Asahi Tech Corporation

RE - EREIERO/NE, E%h:

AES Aircraft Elektro/Electronik Systems GmbH

Marrota
KB EHEAEIREE (A318-321, A330, A340, A380, EREFEIR(MIL)
B767,B787...) Bridgeless totem-pole PFC
« PS250X: 115VAC to 28VDC, 500W, ¥h13892%, 1.4kg 30% smaller
« PS1200: 115VAC to 28VDC, 1.2kW, %13891.5%, 4.0kg
transph<rm
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TR Le h
Z)I|E Atf TDK-Lambda Telcodium
P—FRE—ZBA/N\—2  e-Scooter AREBERT— 500W AC-DCE Y 2 — L BiEHGERAER
Y—RT7 V7T eE—2—% 3V EiE Bridgeless totem-pole
— XL LERT—70VFE  REEREAEND Bridgeless totem-pole PFC
132 =PS S2RTE Efficiency: 5% up Efficiency >94%

Eig%k Volume: -30% smaller 30% smaller
(100W/in%)
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GaNE D A— L TA5KWISADINEI /N>

¥ YASKAWA REmEDLEE
mna-jm GaNE®T &
Zhtalc DU, 4
B2 052 BREURITI GaN KO- %80 A —— | 1/ 2
Eﬁﬁ:ﬁﬁm wm-ﬁ!ﬁiswm P> -
EEEERELELE,
AP smdii-srn - GaNZEBI
gy Enewell-SOL RS BERIND—TY TS
- . (200Vith &184.5kW) Enewell-SOL 4.5kW
1Y \ GaNEY 21—
Half-Bridge
(75 200-240V) (TP65HO50G4W

SHYD T v 7%
71 60-400V AEEE,)

B RZNER > 98% (vs. >96.5% with Silicon)

f;:i.}\:;#ﬂ. fEﬂIJT#a‘I H'J .‘;&35
C EIRR B 08N, EEE 0T
R « {£71& 10L < 18L (existing Silicon based)
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snd'ck High frequency amplifier SA-1020A for 3-phase servo motor
s d * Featuring Transphorm GaN FET TP65HO035WS
v 650V, 35mQ), 46.5A, TO247

conventional

* High speed switching 90kHz to 250kHz. 20kHz
* Short dead time 135nsec 5000nsec

Position control cycle speed improvement
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* Smooth sine wave without staircase steps * Flat gain & No phase shift
* Flat gain & No phase shift at 2kHz with broad bandwidth
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USB type-C AC7X 74

Transphorm GaN#Z &3t
1

USB type-C Power
Delivery ¥ &

65W ZhE: 94%

ROMOSStt /iR R

‘ Verizon 65W USB
25W/inch? type-C

transphorm
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