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A structure of high electron mobility transistor growth on Si substrate and the method thereof, in
particular used for the semiconductor device manufacturing in the semiconductor industry. The UHVCVD
system was used in the related invention to grow a Ge film on Si substrate then grow the high electron
mobility transistor on the Ge film for the reduction of buffer layer thickness and cost. The function of the
Ge film is preventing the formation of silicon oxide when growing III-V MHEMT structure in MOCVD
system on Si substrate. The reason of using MHEMT in the invention is that the metamorphic buffer layer
in MHEMT structure could block the penetration of dislocation which is formed because of the very large

lattice mismatch(4.2%) between Ge and Si substrate.
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A structure of high electron mobility transistor growth on
S1 substrate and the method thereof, in particular used for the
semiconductor device manufacturing in the semiconductor

industry. The UHVCVD system was used in the related
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invention to grow a Ge film on Si substrate then grow the
high electron mobility transistor on the Ge film for the
reduction of buffer layer thickness and cost. The function of
the Ge film is preventing the formation of silicon oxide when
growing III-V MHEMT structure in MOCVD system on Si
substrate. The reason of using MHEMT in the invention is
that the metamorphic buffer layer in MHEMT structure could
block the penetration of dislocation which is formed because
of the very large lattice mismatch(4.2%) between Ge and Si

substrate.
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A2 B T 162 [ 48 v # (Ultra high Vacuum Chemical Vapor

Deposmon){i wERERE—BEEZLEE  ANEEREK
M EFBEL FEE (Metamorphlc High Electron

Mobility Transistor, MHEMT)& # > A& 8| ik w4 B &
B EERAZ R
[ st A7 £t ]

HFERSEHMES R ERAEERARBELZ  #oF
BB HERMA4% £EREBE > BLBERSHELH
CRXRBAZHMA mMEF-—BEAMEICLEHFELERE S
WA o

BAILEMFERELEBRTEIEA=H ' AL S
% 1 # 3 (Large Electron-Positron, LEP)~ 5 F &£ & & & &
(Molecular Beam Epitaxy, MBE) & % # & & 1t 2 R 48 7L #
(Metal-Organic Chemical Vapor Deposition, MOCVD)

A E & & F ¥ 48 (Large Electron-Positron, LEP)14 & &
?%ﬂf%izfﬂ’»&ﬁ%%%%zﬁﬁaﬂnz%ﬁ
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o F R & & v &k (Molecular Beam Epitaxy, MBE)4% #
MERETXNALE  AERTBAERD RETHEH R
o & o MBE &tz A& & -

4



1419326 .

B # /\/% 1t % R 48 L # (Metal-Organic Chemical Vapor
Deposition, MOCVD)44 & — &L 2 %1t - BT B # & &
S EEARABRMK BEAENER MBE & R A# LR
t2 R B BEEELEZIABRT N - HER ELHER
wFEBE FlBEHEFES R E S H (Pseudomorphic
High Electron Mobility Transistor, PHEMT) » 5 & F#& # %
% dn B2 (High Electron Mobility Transistor, HEMT) -~ 4 # 3
T FBH FEE & 4 (Metamorphic High Electron Mobility

‘ Transistor, MHEMT) % -

—RZEWHEFEHS FEE & H (Metamorphic High
Electron Mobility Transistor, MHEMT) % #% 14 &5 #¥ 1L 48 48 &
% & (InAlAs buffer layer) - B¢ 1t 48 48 ) % /& (InAlAs spacer
layer) - ¥ 4t 42 48 i& i& & (InAlAs channel layer) - A 1t 43 4R
# 4% 3 & (InAlAs schottky layer) ~ ## 4t 42 48 & 5 & (InAlAs
capping layer)Ar 48 sk, * B st & 4 4 Kk £ #1648 (InP) &, 7 1t
$% (GaAs)A 4r F » {2516 48 (InP) & #¥ 1t 45 (GaAs) & & 18 #%
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—%& 10 E 4 & 14 A& & (Si);

—&&E 11> A AaGe) RAHARBALL
£ 4.4 st # (Ultrahigh Vacuum Chemical Vapor Deposition,
UHVCVD) £ #Z A& 10 Lk — B B E A 1800 A~2200A =

E& 0 EY o x#ExBEE A 20004
—EABER 12 HHE - BHBEYVIZTTELEFTLHE
(Metamorphic High Electron Mobility Transistor, MHEMT)
' M HGHNRAFEHKLE LS R MBTHE Metal-Organic
Chemical Vapor Deposition, MOCVD)sR E X 3% & & B 11
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Z R KA A M o e o B AL 42 48 (InAlAs) ;
— 0% 123 W AN ZMBER 122 £ 48—
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— AR 124 AW RN 51582 123 L KA =
B AL A 0 5 4o o 4L 4248 (InAlAs) ;
—BER IS - HHEANEHARIU L EHH A
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HRZEARIORZE &SR 11 2H# 5 5 &r(Si)R 4
(Ge)> i & 2 & #% % # (lattice constant)4a £ # K (i& 4.2%)
M Z 48 & 7% T & (lattice mismatch) » B st A& LA 4R 10 3%
Z&R 11 2 [ &% m £ #k(dislocation) & %= 14 (defect) » 2K
M BN ZELBEERE GBS ETFEBXRESL
BMHEMT)Z&# > TE G AL H P2 E£48 120 F % B
ZEBR I X 2ZHRHBCEE IR IBITEARALEY S
EFBHEE T L5 MHEMT)& # #L 2 A o
AFLHMBE T GA-RBEZTLALAERZ SR
TEHRETEBIEARE KOS THHH
BUEAT SR 200 R4t — KR 100 HHH B s (Si)
TR 20 2 BATHER 2] B AMBATILL A MM
~ (Ultrahigh Vacuum Chemical Vapor Deposition, UHVCVD)
A - K & 1800 A~2200A 2 4% (Ge)& & & & £ %
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B &£ & 2000A ;
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Rt —RARI0 0 A B A (SI)

& AAB A E1% A48 (Utrahigh
Vacuum Chemical Vapor Depsition
» UHVCVD) 3k 45 > 48 — B B /£ A1800
A~2200Az ¢ (Ge) & s Ak R AT
ﬁWL’Mh&*am@H’ﬁ¢
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B RAEHERILE AT

#% (Metal-Organic Chemical Vapor
Depsition, MOCVD)#:#si§— & S48
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%4 & E &8 (Metamorphic High
Electron Mobility Transistor,
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