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TpaH3ucTOop co cTatuuecKkom nHaykuuei (SIT)
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Si GaAs

IEEE TRANSACTIONS ON ELECTRON DEVICES, APRIL 1975 IEEE ELECTRON DEVICE LETTERS, VOL. 16, NO. 4, APRIL 1995
Field-Effect Transistor Versus Analog Transistor A Low On-Resistance,
(Static Induction Transistor) High-Current GaAs Power VFET
D. L. Plumton, Member, IEEE, H. T. Yuan, Member, IEEE, T. S. Kim, A. H. Taddiken,
JUN-ICHI NISHIZAWA, revrow, g, TAKESHI TERASAKI, axp Member, IEEE, V. Ley, R. L. Kollman, I. Lagnado, and L. Johnson, Life Member, IEEE

JIRO SHIBATA

Abstract— We have developed a new fabrication process for
GaAs VFET’s that results in excellent performance in a 10 A
prototype designed for switching in low voltage synchronous

SOURCE rectifier applications. The new fabrication process uses a buried
carbon-doped GaAs gate structure for the gate electrodes and an

w GATE epitaxial overgrowth step. We have demonstrated 10 A devices
W with 3.5 m of gate width and 1.5 mOhm of on-resistance (specific
DRAIN on-resistance of |84 1Ohm — cm?®). The device required a 0.5 pn
channel etched between (.5 um gates placing stringent require-

ments on the gate side wall etch profile and epitaxial doping
uniformity.
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2013 2nd International Conference on Electric Power Equipment - Japan

Development of Semiconductor Switches

GaN

ELECTRON DEVICES SOCIETY, NOVEMBER 2017

Demonstration of GaN Static Induction

(SiC-BGSIT) applied for DC Circuit Breakers Transistor (SIT) Using Self-Aligned Process

Yasunori Tanaka , Akio Takatsuka , Tsutomu Yatsuo , Yukihiko Sato ., and Hiromichi Ohashi
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Mpobnema gerpagaumnm xapakTepPUCTUK
B OuNonapHoOM pexkmume paboTbl

WENWEN LI , DONG JI , RYO TANAKA , SAPTARSHI MANDAL (Student Member, IEEE),
MATTHEW LAURENT , AND SRABANTI CHOWDHURY (Senior Member, IEEE)
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Pykosoodumesb npoekma
3a8. omoesaom UOM PAH B.U. LLIawKuH

Pa3paboTaHbl U U3roTOB/IEHbI CUNOBbIE P-i-N ANMOAbI HA OCHOBE | > A
retepocTpykTyp (Al)GaAs, BbipalleHHbIX MEeToAOM XUAKOPA3HOM Ugg >610B
3MUTaKCUW. trr <23 He

noabl NpeBOCXO4AT CyLlecTByoWMmMe aHanorm Ha ocHose Si u SiC f >3 1 MT

~ ~ S max . H
No ObICTPOAENCTBUIO U MAaKCMMANbHOM TemnepaTtype paboTbl.
T max 250°C




KoHCTpyKumna n mapuwpyt nsrorosneHma GaAs SIT

dopmupoBaHue dopmupoBaHue dopmupoBaHue dopmupoBaHue
obnacrei cToKa, KaHaBKU 40 C10A N~ obnacreit KaHana u Me3aCTPYKTYpbI U
Apeida n 3aTtBopa MCTOKa MeTo40M OMMUYECKMX KOHTAKTOB
metogom o3 MOTI®3
*KUAKOCTHOE

aHU30TpOMNHOE TpaB/ieHUe
V-06pa3Hoil KaHaBKuU

NAa3MoOXMMUYECKoe
TpasBneHue U-obpasHon
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Ucnonb3yemoe TexHonornyeckoe obopyaosaHume
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PoctoBoe rpadmMToBOE YCTPOMUCTBO YcTaHOBKa ynbTpadpuoneToBom YcTaHOBKa N/1a3MOXMMUYECKOro
ana b3 (000 «Merla dnutex») dotonutorpadpum Suss MJB4 Tpasnenua Oxford Plasmalab 80

YcTtaHoBKa MOl®3 YCTaHOBKA 3/1eKTPOHHO- YcTaHOBKA BbICTPOro TEPMMUYECKOTo
Epiquip VP-502 RP Jly4eBOro HanblieHMa Amod omkura AccuThermo AW 410



Ucnonb3yemoe aHanuTnueckoe obopyaosaHue
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TpaH3ucrop ¢ V-o6pasHon KaHaBKou
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MnasmoxmmunyecKkoe TpasneHne U-o6pa3HOM KaHABKMU

TpaBneHue KaHaBOK C BePTUKaNbHbIMU CTEHKaMM Mpu rnybuHe TpasneHuna 4 u
B MHAYKTUBHO-CBA3aHHOM naa3me Cl,+BCl; 6okosou noarpas 0.35 p
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Metog BUMC peructpupyet 3arpAsHeHMA oOcCTalowmecAa nocae TPaBAeHUA KAaHABOK. JTO NO3BOMAET
ONTUMM3NPOBATb NPOLLECCHI TPABAEHNA N OYUCTKMU NO KPUTEPUID MUHUMYMA 3arPA3HEHMA NMOBEPXHOCTH.



OuuctKa nosepxHocTn u MOId3-3apawmBaHmne U-obpasHON KaHABKMU

HeonTtumanbHble peXXumbl TPaBNEHUA U OUYUCTKU OnTmanbHble peXXumMbl TpaBeHUA U OYUCTKU




BAX TpaH3uctopos ¢ U-o6pa3HON KaHaBKOM
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JNIeKTPOHHbI TPAHCNOPT Yepes3 MmeKcTaguiHble rpaHuLbl pasgena

Obnactn obeaHeHna B6an3n nHTepdenca
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3aKA4yYeHue

Pa3paboTtaH 1 M3rotoBneH NPOTOTUN BEPTUKANIbBHOIO NOIEBOr0 TPAH3UCTOPaA C
YyNpPaBAAoWNUM P-N NEPEXOAOM, ABAAOWMNCA MYALTUNANLUNPYEMBbIM GPArMeHTOM
CUCTEMbI MOLLHOIO BbICOKOBONLTHOINO CU/A0BOr0 TPaH3MCTOPa Ha ocHoBe GaAs.
OpUTMHANbHbIN  TEXHONOTMYECKUM  MapWpyT GOPMUPOBAHMA TPAH3UCTOPHOM
CTPYKTYPbl BK/OYAET CTaagunm XuakodbasHoW 3snuTakcmun, dotoautorpadpuu,
NNa3MOXMMUYECKOTO TPAB/IEHUA, OYUCTKM U METANNOPraHMYeckon razodasHowu
3NUTaAKCUW.

Hanpaenerusa danvHeliwux uccaedosaHuli

Llenb: co3gaHme MHOroKaHa/lbHOro CMJIOBOro TPaH3UCTOpa C HanpaXeHunem > 600 B,
NPeBOCXOAALLEro aHa0rM No YacToTe KOMMYTALMKU U TemnepaType paboTol.

3a4a4u:

v yay4leHne TPaHCNOPTHbLIX CBOMCTB MeXKCTaAMMHbIX rpaHuL, pasaena
v/ pasBuTHE U UCNoNb30BaHUE meToaa cenekTusHon MOIM® B oKHax MacoK

v\ onTMMM3auMa AM3anHa NONYNPOBOAHUKOBOM reTepoCTPYKTYPbl M MUKPOCTPYKTYPbI
TPaH3MUCTOPA

Cnacubo 3a enumarue!



