Cor£€1/e rgy

18R GaN SR B GaNILL

LR F RS AR AT



v : CorEneroy
. Why is GaN? orE=hergy

Comparison of material GaN. SiC and Si:

W (WBG) A&, E,(eV) 1.12 3.26 3.39 AR & A R AR )
%Y HF R, Eorie (10°/cm) 0.23 2.7 3.5 +HF IR
Yo A=iZA532 E, Vs(107cm/s) 1 2.2 3.3 = 3T K Ak 7
wFiEAAE, u, (em’/Vs) 1500 650 2000 F S
XA E 2 (E) 11.8 9.7 9 RS

GaN power deice features:

€ Lower junc. cap

€ Lower Rdson per unit area-lower 10 times @ Higher junc. temp and Anti noise capability

@ Higher switching capability -100MHz @ Excellent FOM Value-(40-100 times)
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Si super junction MOSFETs
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2
Ron = VoR
Electron Mobility Comparison: SsunEcgrit
GaN HEMT 8000 54000
GaAs FET 4800 6200
Si FET 630 1500

1. SeFTERERRTELLRANSRIREE, XARZELTAYE, CRAARARARNBRT X, ERRLE
K@ eI = AT BT 6 BT A AE R FH R BRE, B ARHEMT

2. SEFEHSELILE (High Electron Mobility Transistor, HEMT) , &4k %2-DEG3% 3 & dh k&,
iR B REETEFANRERE, HINTH e TEARR S, BREANEF R, RLERES,
R EAK FFRRE B

3. HEMTRETHART & &9 F 45 A 4 £ RI2 5| 7 L2 40 F 692-DEGHY IR B 5K ILAZH] iR 69, A & 5T A
AEZABEOREA TR, AdmTIAKRET2-DEGH KB, BT AR T HIHEMT &9 iR A 7.0
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Switching Loss Comparison Hieh voltace
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Difference BT. D/E Mode GaN Cor&nergy

D Mode GaN
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Normally off, Easy to design the startup circuit

e-mode GaN
e-mode e-mode

' |
| |
| |
i S Gate D s Gate D i
| ce e e ceooceee SIS OO0 |
| GaN GaN |
L S E—_————————. |
| d-mode GaN 1:
: d-glode d—gloda :
ate ate
S pEmmcEw 0 S eSS D
| OOOO0OO0O00CO0OOO0) ee OO0 |
| GaN GaN |
L o |

AAREMBE FRIRARERAE WWw.corenergy.com | ‘ |




£

, W Why is E-mode GaN? Cor£nergy

Lower turn-on loss(higher switching speed and no Qrr): IR
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1. Higher Saturation Current:

E or D Mode? | Rdson | Pulse Current
60A

GS66508B GaN System E mode 50m

TP65HO50WSQA Transphorm D Mode 50m 150A

GANO063-650WSA Nexperia D mode 50m 150A
GaN System Transphorm o Nexperia s 2
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2. Smaller Reverse Conduction Voltage Drop
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Vsp = Vru + Isp/Bsp — Vs
For D-mode GaN(+Si Fet)
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2 ZVS-reverse conduction
€@ Dead time-reverse conduction
€ Sync Rec.-reverse conduction
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3. Higher Reverse Surge Current Capability
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4. Smaller off Leakage Current IR BRI E R —
Drmode Gal E-mode GaN
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5. Strong ESD Capability
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6. D-mode GaN HEMT+Low Voltage Si: Compatible with Si MOSFET Driver, easy to drive

Cascode connection

400V

Controller IC

Drv<>—|=|—ﬁa-|
COMtf : !
<

€@ Compatible with Si and no need special driver IC
€ No need to drive clamp circuit
€ Wide driving voltage range and high reliability

GaN System EZDrive Solution for e mode GaN
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@ The driving circuit is complex and too many discrete devices
@ The speeding cap is easy to lead to system failure due to false welding
€ Not suitable for high frequency drive
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7. More packaging styles

TO-220

TO-247

Top view Bottom view

PDFN(8x8)

Top view Bottom view

PDFN(5x6)
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8. Lower Cost

pGaN ;"eta' AlGaN T manmE

s \ f D 3 I < —

E-mode pGaN Schoktty Contact D-MIS-HEMT

€ E mode GaN 2DEG lower concentration, higher Rdson per unit area

€ D mode GaN 2DEG higher concentration, lower Rdson per unit area

@ For the specific Rdson, D mode GaN die has smaller area

€ D-mode GaN has lower cost due to smaller die area and no pGaN process
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