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< GaNext

AN
OREBA. RERE. NER=R

FESWHEARREN GaN =3%

ThERE SRS, SIC MOSFET vs GaN HEMT, GaN HEMT Xdtbs34fr. Cascode
GaN AR, FaRsEsE

GaN E&RMNA

HREFNME. FERNAG=. PD R3E. BENRIR. ICT BR, XWEFEss. XA DC-
DC\ & E DC-DC

“*mﬁ
TRABARIRNE, TR, AIFkeE
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i GaNext

SxEELT: elieA. BREIARE. EffA#& GaN s¢4E=x

m |EEE Fellow, GaN fiKaI3IFNINZR4 R F AR ST

m 51 Cree 7] Lead Scientist LA Transphorm 43&] Sr. VP

m GaN SR ZERHFICRESNIASE, 112REEFINABA, 1BX1t51#E

17,000;K%
3 I%Z%EF GaN InEHgitlsiERR, ket &FHEr~650VFI900ViEA GaN I

m BFREXFZTE, UCSBHIM TR AR F I EE T
m |EEE Electron Device Letter Z®ig

HAE TR

 SEEME, 27T BT MEIE, ATENERTHR + 55 Transphorm REAE, HEUPEHY,
FEERIRAIARISA, 500+2F GaN Ty, 22 AR Atk GaN SEHFIA

SBAHTAR/ RIS EHE « 5 AFSW/GaNovation REA(E, St
ELRISLEREA, 150+ EMEAS ST/AOS SIS, ek 71 GaN S bR FoRIAE

e GaN SE{ATtEr RS, AL

105 LGS A B L B0% - IR A AT R3S « Intel/Littlefuse/+- = HEEERENM
Py ;ﬁ;ﬁofmﬁfgit;% M IREXIRLRGURRE 2, EEMMLER

1
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i GaNex

o\

4 N\ - — N g
] BT RiTE3005 % ; T e o
=650V PREIREER 900V EFF Eﬁﬁ; /J\jj Qﬂ;
RS XM TRE, RS LR ;Aé;f 2L
=N ATHER R FIEIRA \
\_ ) \_ y L )
2020-10 2021-03 2021-05 2021-07 2021-09 502110

e a\ e p r p 4 N\
WAL, 52EK GaN T : 20213

5 AFSW/GaNovation SR
K] Transphorm 37 HIRARHESEE, [SREkiEE '5_,_“_. / . 2.0005, EIBA
— A - A BEILRESIERR,; 3K ' '
NEGIERR, SCHIRIER Y NYNE Ty S g i {FG60A
NZ0%=3i0 1§|SO 9001 ﬁﬁ
o ) . ) . ) - /
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.mz.z‘ L SRS I & GaNext

7 ——Si
FOML 4 (Ron-Qose) e FHEE eV 1.1 3.3 3.4
(mQ-pC)” - : |
! IGRESEG £ MV/cm 0.3 2.6 3.3 MRS
IEFIEEFEEV,  107cm/s 1 2 3 NP R
| EBFERBE un cm?/V-s 1,500 1,000 2,200*  PIREADT{EsmER
A KB % (kHz) a #3 % (Wiem-K)
MER W/cm-K 1.5 4.9 2.3 NS
A IR kHz 400 650 50,000 /W\R~f
‘ Ron*Qoss mQ-pC 22.6 45 2.2 HBERE
IR em IV s) WA T (107cmls) H g
« 2DEG n Si ERTHEREFEINE, BfliEk4E

J. Phys. D Appl. Phys. 51, 163001 (2018) m GaN 70 SiC ‘&@BF =X ZEMNA, HY GaN bt SiC $iZEdE g
Appl. Phys. Lett. 106, 251601(2015)

Wide-bandgap semiconductors: Performance and benefits of GaN versus SiC, Analog m SiC ﬁ%}ﬁﬁ%b*ﬂﬁ&?&ﬁ%b;ﬁ? GaN ' {E%ﬂ‘j*iﬁ?ﬂiﬁﬁkjﬁﬁ%
Design Journal(2020)

Wide Bandgap (WBG) Power Devices and Their Impacts On Power Delivery Systems, B GaN E:_Fﬁ%%j}ﬁ'\:—,, ﬁEL\,&’}fEEE’\JEJZZK;EIm%&ﬁE?—‘, EE_UEJZZK%:_FSI %%'ﬁ:, fEEE:_F
IDEM(2016) ERBHERTT, e ERSRIERE.

http://www.ioffe.ru/SVA/NSM/Semicond/GaN/index.html
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G1IN65R0O35TB-N

Reverse turn-off, 41mQ
V400V,40A, di/dt=800A/us, Qrr=150nC
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.72
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1:18.6
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<

600 . .
| —Vd(V) —Id(A) |
500 i 50
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\ [
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/
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-200 e 2 GO -20
N
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S
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Reverse turn-off, 41mQ
400V,40A, di/dt=800A/us, Qrr=2790nC
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. SiC MOSFET vs GaN HEMT

650V GaN HEMT RYFRE MBEF NS

XJLt SiC MOSFET, GaN HEMTHE T3l :

" PfEE (900VLAA) MRAIFFKIERE, MERES, FESEHE/NM
B & (900VLAR) HIBAME

B HBHEGE: 650V ~ 900V

B THESERE: 500W~10000W

ElEStETHPFCIAFM, $A230Vac, HiH400V/8A, FX3NZE65kHz

SiC MOSFET GaN HEMT

Rdson (mQ) 30 35
Rg (Q) 10 30
BB (%) 98.85 99.05
IXzh EEREAEXE F = T KR
MR ELER TR SMT #Ek

2022/5/19 GaNext confidential ZININZ B ¥ Kk

LI L [ ]Vbulk+
R1 ::t FL
. | m KY\O Q3 Q1
T z Lo
EMI S
ND—r
_'
Al
Q4 Q2
[ ]Vbulk-
SiC Mosfet vs GaN HEMT in Totem-Pole PFC
99.20
99.00
98.80
3’3 98.60
o 98.40
[
.g 98.20 — Efficiency_SicC (%)
E 98.00 Efficiency_GaN (%)

97.80

97.60

97.40

20 40 60 80 100 120
Load (%)



. GaN HEMT AR & GaNext

L_
D-mode a FicascodeSLINE <
Normally on .
Discrete +ULE onsemi nexperia-
s > Integration POWET & Texas INsTRUMENTS Vis|C(X)
E-mode
Normally off P GaN GAaN-==- [flinnoscience
Discrete - ;
i GIT GaN infineon  Panasonic
) Monolithic @ Navitas

BAECTO: B—HRAREEBATE, (BERIIFRT CascodeBHIIIEALBSIRIT, EF-FINMFAFRER!
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. s55k3E GaN BYSRCitb(

i GaNext

Vasith) NESEHE (W)

GaNext Cascode GaN 148 (4V Typ) S (20V) aE, AEFEERE 40-10,000

NAF] E-mode GaN IC NA NA IXTNER Y 40-1,000

P& | Cascode GaN IC NA NA IXTNER R 40-500
INNAE] E-mode GaN & (1.7V Typ) % (7V) TVEHIL (SEKER) 40-500

GAE E-mode GaN fi& (1.7V Typ) K (7V) TVEEL (FAEXHT) 40-2,000

VNG E-mode GaN i (1.2V @ 2.6mA) NA Zl; (2.6mA Typ) 300-2,000

HBEi :

m Integration IC 5. ERENESZ, BRIIER/N,

m E-mode GaN 3284 IKaIAE, DIRCEEN TSGR, ERAIRNSZZTIN,
B Cascode GaN #3zz54: IEENfEER, F1Si MOSFET T2—3, IWETERE, HREMBENBIGE.



. Cascode GaN T{EEIg

Normally On
LV E-mode Si & HV D-mode GaN

s?2 02D

dl
1 |_ . . . .
9_| e = Low-V Si + high-V GaN integration
G — 02 High-volt = 1-chip-like simplicity (least stray inductance)
GaN HEMT .
Low-volt g1 = Robust gate characteristics
Si FET ‘ :
S = Superior performance
= High-volume manufacturability
Normally Off

2022/5/19 GaNext confidential ZININZ B ¥ Kk 10



. Cascode GaN {jis= - Vf (%,

FERXIRFE

i GaNext

E-mode GaN, 150mQ/650V at 25C GaNext Cascode GaN, 150mQ/650V at 25C
Reverse Conduction Characteristics
11 11
3 0 _TJ-250 / /
s 9 L VGS=6V
8 8 / /VGS=OV
7 7 / /
/ / VGS= 3V
15 . 6 |
= % o
B 4 B 4 / %
: L/
5 9 / / V \=1 R\/
SD A UV
1 A/
0 2 6
VoY)
2022/5/19 GaNext confidential BINIhZRHE F Ak K 11



Cascode GaN fi s - BIFSHFR(E, =EFREF

Normalized Dynamic Ron to Ron(datasheet) at 25°C of each

i GaNext

L~y v\ D1 {>|

GaN FET

circuit

Clamped Vps
— sampling

VGS(ON)

VGS(OFF)

VDS( OFF)

f=1/(toff+ton)

/m_\/\/

—

13

DS(ON) VDS(ONY/ID

3% ——GinesR150TAN Ej_]:u%BﬂUﬂ“ﬁbﬁ 7%
—a— R E A
—— KB
3.0 Products Datasheet Ron(typ,ohm) |
G1N65R150TA-N 0.150
AETmA 0.150
0 5 |ZEzLB 0.115
2.0
0
©
(n'd
15 //
1.0 | ! i '
L 2us
/ VdS Ron Test
0.5 / I
| 1 1 | 1 1 | i
-50 0 50 100 150 i
1
Temperature(°C) lﬁ_,._'—'- )\
2.5us 2.5us
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N -

Application Power

. mesn Y o
High Power ¢ —, 1/ 1
W GiNGsRoe) S
L e | T Ay |
e g | &
Middle Power [ )
500W~3kW s I - .
 GONGSRO7OPE | | CINOSRIOOPD  GiNesRoTOPD ;
l
GinesR20PE GinesRisons | )
Low Power ) l
<so0w o |TEmm ¥
oneion W e 8
VAl

2020 & 2021 * 2022-1H 2022-2H

Cowe  sample  Under Development

2022/5/19 GaNext confidential ZINTh &R B ¥k 3k 13



a7l

GaNext PN RDSON (mQ) VDSS (V) Package (?Ztrg gle
G1IN65R480PA 480 PQFN 5x6 MP
G1IN65R240PB PQFN 8x8 MP
G1IN65R240TA 240 TO-220 Jul. 22
G1IN65R150PB PQFN 8x8 MP
GIN65R150TA 150 TO-220 MP
GONG65R0O70PB 70 PQFN 8x8 MP
G1IN65R0O70PD 5 DFN8x8 Aug,22
G1IN65R0O70TA 650 TO-220 Aug,22
G1IN65R100PD 100 DFN8x8 Nov,22
G1IN65R050TB TO-247 MP
G1IN65R0O50TL 50 TOLL Sample
GING65R0O50TD TO-263 Sample
G1IN65R035TB TO-247 MP
G1IN65R035TL 3 TOLL Sample
G2N65R015TB 15 TO-247 Sample
G1IN90OR600TA 600 900 TO-220 Sample

2022/5/19

i GaNext

GaNext GaN HEMT
1: 1st generation
2: 2" generatioin

GIN65R0O35TB-N

On-resistance LV Si MOSFET
035 =35mQ version

Voltage Rating Package

65 = 650V TA =T0O-220

90 =900V TB =TO-247
TQ =TO-247-4
PA = PQFN 5x6
PB = PQFN 8x8 -3
PD = DFN 8X8 -8
TL=TOLL

VDss(PK) is 800V for 650V or 1500V for 900V under
the operation conditions of duty<1%, spike duration
<lus and none repetitive.

GaNext confidential ZINI&R B+ Kk 14



FMEANET (PEARRNBEREFNHLKERE -+ EFRY
SREVES ° $UE, SBIRMRILE. AL BERR

BESEHRBITUATXENBERLSHERDBLR.

2EARARASXTEREHFM

#HERRETOTEEAR
#2035 Fim R EHIRMEATRIY

PSU Requirements

fﬂe;EﬁEEﬂE Ciari:ktzsuauu ﬁﬁ1Ei

Rz, ZEICHRHIRIZZ AL REHE,
ZREEPEE.
vy

#
M|~
it

2021 2030 i
A
SNIA. | GREEN
GSI | STORAGE

> Table 1 Minimum PSU efficiency and power factor requirements from 1 March 2020

Minimum PSU efficiency

% of rated load 10% 20% 50% 100% 50%
Multi output (Gold) - 88% 92% 88% 0.90
Single output (Platinum) - 90% 94% 91% 0.85

Minimum power factor

> Table 2 Minimum PSU efficiency and power factor requirements from 1 January 2023

Minimum PSU efficiency

% of rated load 10% 20% 50% 100% 50%
Multi output (Platinum) - 90% 94% 91% 0.95
Single output (Titanium) 90% 94% 96% 91% 0.95

Data Center Storage Stakeholder Meeting ~ January 23, 2019

SNIA Emerald™

2022/5/19

Minimum power factor

www.sniaemerald.com 6

GaNext confidential

i GaNext

98%
96%
94%
92%
90%
88%
86%
84%
82%

80%

0% 20%

—e—Bronze

B T AR

80 Plus Efficiency Targets

Silver

40%

Gold

60% 80%

Platinum —e—Titanium

TITANIUM

PLUS
PLATINUM

100%
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. GaN =BG & GaNext
FEARRIEBENE

&
TR £
wErel Q ‘ ‘
O

T O

®
PRFEEREEE  POMEE BSEW MBAFEEM . AWERE &% OBC
; . EREE | | pmrws
500W~6kW S0W~10kW 600W~3KW 3.3kW~11kW

600W~3kW
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ARBAC-DC PFC jztph < GaNext

! > GaN
D, D ! Si;iggd Slﬁggd ' - Spged Speed
o ’ —"’L”’IMA Z% l H 2007 _ﬁ s
P NN ' «Iﬁ <| .
<:>Z ¢+ &[] - e |6 j |
"I o s v | 1 S
& s Dz,zls z!xm S'_E:*SLE:* ‘IE} 45 ' ., [:l ot

¥

Time Time Time Time
Topology Bridge PFC | Bridgeless PFC Bridgeless CRM PFC GaN based Totem-pole Bridgeless PFC
Efficiency 97.9% 98.7% 99.0% 99.1%
Constrains  Higher loss Low surge tolerance gﬂoﬁgrrggggﬁs power leveland FIFEE I AW R TIE

No of Medium with Very high with two

components bridge rectifier inductor Low Low

2022/5/19 GaNext confidential ZIN IR B F Kk 17



.,’%ﬁr\"m PD $i%5 (UBFERIE. IaERES & GaNext
.

=R SCQ3I?)2|:|3yEaI\C/IkPg9S()§A XELR ——:
ETPNEENRS 90~264Vac ).

41 B /B 20V/3.25§A\}/31 ,65‘\\//53\?/\3;2\//3'6‘\

TR 250KHz

R (Lx W x H) 49 x 28 x 26 in mm

THEZE (W/cm?) 1.82 (PCB only)

2022/5/19 GaNext confidential ZININZ B ¥ Kk 18



. ZAMNA - Efizg (LIBARMKE, FI&EaRiEm) < GaNext

hFP BIFE4EPFC (NCP1680)+LLC
BB ESCE 90~264Vac

fl 21V/15.7A
IEERCE 96.5%

R~ 120mm X 78mm X 25mm
NERZE 1.41W/cm3 (PCB)

210W Adapter: GIN65R150PB + G1N65R240PB

AN PFC + LLC

BN ESCE 90~264Vac

B L 21V/10A
IEERUR 95.8Y%

R~ 113mm x 59mm x 23mm
NERZE 1.3W/cm? (PCB)
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RN - EHRE < GaNext
E|isHETSHS PFC #R$h + LLC B*FKiaFh + SR B8R

m A 180Vac~300Vac < = »_
m G 11.5V-15.5V/240A, 3.6kW T
B PFC FFE5iE: 65kHz (2 x GIN65R035TB) )

B LLC IERITE: 100kHz

u R__]'. 300 (L) x 131 (W) x 71 (H) in mm

ME 2:
770 220Vac BN, EHHBE (REARE, BUREAEE) 25C
96.00 HIAHE A, LES PF
11.5V/2604 | 95.1% 0.99
95.00 12V/260A 95. 6% 0. 99
9901 13V/2604 95. 7% 0.99
94.00 14V/240A 96. 1% 0.99
s 15V/220A 96. 0% 0.99
E 0 fficiency (%) 15. 5/100A — 0.99
,% 9200 —®— 80 Phys Tatanium (%) %[$ 3:
i 230Vac fIA, THIHHRE (REARE, HBEEATER) 25T
9100 i\ HE &y AR e PF
11.5V/2604 | 95.2% 0. 99
90.00 12V/260A | 95.7% 0. 99
oy 13V/260A4 | 95.8% 0. 99
89.00 14V/240A4 | 96.1% 0. 99
0 10 20 30 40 50 60 70 80 90 100 15V/220A 96 0% 0 99
Load (%) 15. 5V/100A — 0. 99
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. ZRME - ICTS/2/HE

Eli51

M + Oring FET

miN: 180Vac~264Vac

i 12.2V/205A, 2.5kW
PFC FF¥£4R: 65kHz (2 x GIN65R035TB)

LLC &R :
R~: 210 (L) x 86 (W) x 40 (H) in mm

2022/5/19

125kHz

Efficiency

98.00%

96.00%

94.00%

92.00%

90.00%

88.00%

86.00%

84.00%

82.00%

80.00%

75155 PFC $q3P + Interleaved LLC EXFFCHaFP + SR [RIZE

T o

— Efficiency

20

—@— 80+ Tatanium

40 60 80
Load (%)

GaNext confidential ZINIHZRE FK K
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. ZHMNA - WA i GaNext
EIBSHETENT PFC 1R + @15 LLC SRFFLIESH + SR

SER

B ACl: 90Vac~264Vac
Bm DC{l: 42Vv~58V, 2kW
B PFC FX5i3*%: 65kHz (2 x GIN65R035TB)
B LLC EIRIZEK: 110kHz (4 x GIN65R150TA)
B R~ 330 (L) x 114 (W) x40 (H) in mm
T RAE
96.00%
94.00%
92.00%
a bus+ [} {"]HVbus+
£ sua s a0 o EL
o oo — EME IGBTAS Q_L3 Q_L1 A Q_H _H1
86.00% = - st § §Op1 ¢ ¢ L i
84.00% 4cF
0 20 40 60 80 100 120 —'L _||_ "L L
Load { ,6) vous- ] Em ELZ Em EHZ -
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. RGN FALEDHE < GaNext

ait: FTHFEHEPFC+LLC 700W
GaN: GIN65R150TA*2+G1N65R050TB*2

700W PFCHR

99.00%

98.50%

98.00%

97.50%

97.00%

. o 0Vac B N 90~264Vac I : 56V/12.5A
96.00% —8—115Vac

. e 30Vac B FFRSRER: PFC: 55kHz, LLC i#REAZR: 70kHz
95.00% B IEEYE: 96.72%

94.50%

94.00% B PCBARS: 260 (L) x 75 (W) x40 (H) mm
93.50%

0.36 0.56 0.76 0.96 1.16 1.36 1.56 1.76

B IXEZTE: 0.90W/cm3
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.mrﬁsﬁ-aﬂaz = GaN IESRMER 5 AFSW & GaNext

IS

B ASFW T MNShEEmilfEa e, BERERIRENFBinEAL,
BH7% 1SO 9001 / IATF 169492 /&

B FFREEONAIS%, FKAERETF20ppm, £-T 22BN
B HaJ GaN F=88.81,200//8 , Bidr=&i0&20245F#%r=1]1£6,000 /8

GaN-on-Si:

m #ESEFT650VINERSEH

m 900V, 1,200VHYESEBEENZReHHLEIEFKF
GaN-on-Si (BT Z:

B TE. TTRIARKGS/IERTZ
BRAIERRARISHER, ReEEFEE

=a &

TR T 2 REEMREEE

mE
F

ESEALTHARSIERE, BZFLTIMENGERNE~CE, SCIRERE
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] SET4N{=CI8 = i GaNext

2. Electrical Stress Test Results

H:ﬁﬂ.tll,ilﬁgeﬁ;mﬁ:muﬁtig§7o + ﬁ! abﬂglﬁim Test Description Abbr. TCondi;on Duration Sample Fail/Total Result
§E *- g * =150"
I -L ! n I b High Temperature Reverse Bias | HTRB VJ 520V 1000 hrs | 3 lots=77 (parts/lot) | 0 Fails /231 PASS
DS=
HTRB, HTGB., H3TRB. HTSL., HTOL, LTSL _ _ Tersoe |
High Temperature Gate Bias HTGB o 1000 hrs | 3 lots=77 (parts/lot) 0 Fails /231 PASS
LTRB. LTGB. TCEHiX, {RiEFmm N
- N - Iy, AAOARER o
3. Environmental Stress Test Results
Test Description Abbr. Condition Duration Sample Fail/Total Result
—— —— N s
BESERRELNTRS
Moisture / Refl
u =) /=] M ] 1 l 1T\ARE SO'S:'E,“W ellow MSL3 | Pb-free NA 9lots»25 (unitsfiot) | 0 Fails /225 | PASS
ensitivi
B EERFEECINRS
=] /m fd / I\RE 130°C, 85% RH
N A L i ighly-
== —tHA Highly-Accelerated Stress 333 PS| )
HAST 96 hrs 3 lotsx77 (parts/lot 0 Fails /231 PASS
. =l IJIIZI..LI "—‘L*E Test Bias=100V (P ) :
. E{EE:E N=| j:;l‘\—tgAklr MSL Pre-Con
=1HIA i AT ey B "-‘L*E -40°C /125°C
S—=o . L ViFan Temperature Cycling TC 2 Cycles /HR 500 Cycles | 3 lotsx77 (parts/lot) | 0 Fails /231 PASS
1 ;e ﬁsEl s HA
u r IR m>Z T ".‘L*E MSL Pre-Con
25°C {125°C
Power Cycling PC 7500 Cycles | 3 lotsx77 (partsflot) | O Fails /231 PASS
AT,=100°C
100°C
Unbiased Highly- 85% RH )
uHAST 96 hrs 3 lotsx77 (parts/lot) | 0 Fails /231 PASS
Accelerated Stress Test 33.3PslI
MSL Pre-Con
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i GaNext

GaNext
Cascode GaN E-mode GaN

L5 BN

30%~70% ESITEE!& RZS

R
.. Foundr
N aEEemgit g remey XA
. Z\EJ ﬁss Egdﬁ_‘
1.7V Typ s FFEER. B
PR

ey

< 2,000W E=IEEEEr ElfRt |PEEZ2

Fitnfk - Araiigss  FHEREE
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4 GaNext

7 N i MASS
Lenovo ) i

P E S = =Bt

SMART CHIP

BINZ | o 11) MANGO POW=R
YRS
\i/ CARKUEJLB
CTECHI
' W P i LOT fem wmFJLBE

30Co =Sl

- INVENTRONICS MOSD SEHisE
LEDEIR BRKKSHEF ettt
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.Hiﬁ%%*ﬂéﬂ?ﬁﬁﬂﬁ’&ﬁ _ IR TR & GaNext

BARRREIZTF20205E108, FAOFIREMN30WEI10KWARISEE
GeslFRERZTERAER. % UOBIPAHIEEE FellowR35iE1E
1, R ABRASESHEIRRRAR, BEFEER~
VLR FIhInEE 8,

WEEELAEK . sales@ganext.com
BAMiuh: www.ganext.com

BREEER:
PREHEEN X IR BRI CCEEE RSO 1 EE231%

™| MRS L
™R X PRIZ1365H—r Ik E 111604, 1606, 1607

[=]*:p
BN A1

2022/5/19 GaNext confidential ZININZ B ¥ Kk 28



mailto:Sales@Ganext.com
http://www.ganext.com/

