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ABSTRACT

In the present the power devices widely used in the general electronics market is
the power bipolar transistor and power MOSFETs. But both devices have a limitation in
operating characteristics in different ways. Power bipolar transistor has blocking voltage
at the low switching speed while power MOSFETs has low conduction losses in on-state.
So, the new structure has been designed called Insulated Gate Bipolar Transistor
(IGBT). This device is designed overcoming the limitation characteristics of both
devices. IGBT can work on high power rating and -medium frequency application. The
new device has been further developed call SINFET (Schottky INjection Field Effect
Transistor). This device combined the good characteristics of both IGBT and Power
MOSFETs together and being able to work at a high frequency. This will be suitable to
be devéloped in order to replace the above mentioned power devices in electronics
market.

This thesis proposed the design and the fabrication of SINFET Planar model
structure in the individual device. The device used diffusion technique. From the
experiment, SINFET is structured having the size of 0.048 mm’. The width and the length
of channel length are 4800 and 10 pm respectively. SINFET produces Anode current at
45 mA at gate bias 10 V or the current density per area is 95.75 Alem’. It is lower than
IGBT approximately 22.22 % and higher than power MOSFETs approximately 2.37
times. SINFET has transconductance value at 23 mQ" lower than approximately 27.74
% and higher than power MOSFETs apbroximate!y 1.44 times. SINFET has on-state

resistance at 78 Q higher than IGBT approximately 41.82 % and lower than power



MOSFETs approximately 37.6%. For frequency response, SINFET has f; value at 4.79
MHz higher than IGBT approximately 70.46 % and lower than power MOSFETs

approximately 16.28 %.
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e V. A umsuianasausaaduiadand (v)

Tunsilrevsasdutiadennanaunisi 2.5 aursonasidswlwdlfiduannish 2.6

kT J
V =— ln il (26)

g q A*Tzexp('—q¢lm/kT)

kT J
y_=—mn| £ (2.7)

F
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Jo=4* T2 exp(—q¢b" /kT) (2.8)
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V,=R I (2.10)
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Voltage (V)
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Ver : 5 V/Div.

Hor : 0.1 ps/Div.

VOUT
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ie Aryanwnl WA wing
UszqlireasBidnasen q 1.60x 10" c
FrasTiresluai k 138x10° | JK
N h 6.63x10* | Js
AnaRnmnresianeu g, 8.85x10™ | Ficm
AAlaBEnsinaeadaaey € 1.7 Flem
ApaRlaBidnssnaseanls €ox 3.97 F/lcm
ﬂfnuumLtﬁuma\aﬂ?z’g#ﬁoﬁuﬁmzudw Sio, AU Si (100) Qg 1.40x10° | clem?
Sio, 111 Si (111) Qs 8x10° Clem’
usaduiinaanneanaien (ﬁqmmﬁﬁm 300 K) KT/q 0.0259 mvV
2. pnantindanaulaaanldn
s A mise
Ninminesmey 60.08 -
ANTNMUILNY 2.3 x 107 cm’®
ArEUNL (Mgaumgiives 300 K) >10" Q-cm
APaTIlABIENATN (€ 3.9 -
FAVRDNINRY ~1700 °C
ANNFINA WY 1.0 Jig°C
NMsUNANTEY 0.014 W/cm°C
nsatnedafissannaaniey 0.5x10° cc)”




3. AnANURURIBRABY

111

s sl mine
NTDEADN 14 -
viwiinaznen 28.086 -
ANMUNLLUBTAAN 2.96 x 107 cm®
AN 2.328 glem®
ATt laBAnsEn 11.7 -
WANIUUOLFIBINN 1.115 eV
FnlsrAninenmgiuaudiasin -23x10" ev/’C
ANABUINARL 1417 °C
AYNARBITITRIBIANATEUNAN TR S FEUNL (100) 580 cm’N-s
AMNAGRIFITBBIENATEUTIRARY Si svun (111) 190 cm’NV-s
ANASeITITasEnAsas uagn 1189 ST sxunL (100) 1260 cm’N-s
AnNASaITiresBEnAsenltadnsU8q Si s (111) 1350 cm’N-s
ANASaITaraslaaTiiaTed Si 22101 (100) 230 cmN-s
ANASEIT e laaTIA2784 S sTUL (111) ~ cm’V-s
AnuAsassazedlaaluiiianstes Si svuu (100) 400 cm’V-s
ANAsasFaraclaaluednsres Sisvu (111) 480 cm’NV-s
Aathinu 3420 -
nMsANNTau 1.57 w/cm
n1satnedaLiinsainAuien 26x10° cc)”
AANTITBaNEN 5.4307 A
AMNAUsamineLFuns 0.98 x 10" cm’fdyn
Warduauresinisdinay 5.05 eV
AN 7.0 MOHscale
wasuanFaulunisuasuan 1000 Jig
ANV I IITAABLTANT 1.45x 10" cm®
Anusule 2.8x 10" mm.Hg
Tasea¥ranan foc. diamon -
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