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Embodiments provide a semiconductor device. The semiconductor device includes a semiconductor
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substrate, a first well region, a first body doped region, a second body doped region, at least one isolation
structure, and a first current spreading doped region. The first well region is disposed in the semiconductor
substrate and has a first conductivity type. The first body doped region and the second body doped region
are disposed on the first well region and close to a top surface of the semiconductor substrate. The first body
doped region and the second body doped region have a second conductivity type. The isolation structure
covers a portion of the first well region and surrounds at least a portion of the first body doped region and
at least a portion of the second body doped region. The first current spreading doped region is located directly
below the first body doped region and has the first conductivity type. A first doping concentration of the

first current spreading doped region is greater than a second doping concentration of the first well region.
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Embodiments provide a semiconductor device. The
semiconductor device includes a semiconductor substrate, a
first well region, a first body doped region, a second body
doped region, at least one isolation structure, and a first
current spreading doped region. The first well region is

disposed in the semiconductor substrate and has a first
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conductivity type. The first body doped region and the
second body doped region are disposed on the first well
region and close to a top surface of the semiconductor
substrate. The first body doped region and the second body
doped region have a second conductivity type. The isolation
structure covers a portion of the first well region and
surrounds at least a portion of the first body doped region and
at least a portion of the second body doped region. The first
current spreading doped region is located directly below the
first body doped region and has the first conductivity type.
A first doping concentration of the first current spreading
doped region is greater than a second doping concentration of

the first well region.
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[0007] AFEHEHOREML —TELERER  PIA0HE &K
A2 (Schottky barrier diode) - JEHAGEEE AL A LUFF # B B IR &R
B fi(off-state leakage current) (I ERBEMEAVE T HLERE
mEMESEEHUEMNKAER TS ME (current spreading
doped region) - RHlE R iz MENHE N EA ZEFEEIESR
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5 112100186 SEFAAAPHBET H I3 FHHELERA
iR {EH (SiC) ~ B{EEK(GaAs) ~ B (L (GaP) ~ BE{L# (InP) ~ B {E
#H(InAs) ~ # L (InSb) % - G FEE » PlOW &2 (SiGe) -
b B B & & (GaAsP) ~ B g0 3l & & (AllnAs) ~ B 0 8 & &

(AlGaAs) ~ B & (GalnAs) ~ Bl 5 52 (GalnP) ~ b i A
o e(GalnAsP) ~ BCEHAM KL Z8H & - B4 FERER20010
oEfEEGgE L ELER (semiconductor on insulator » SOT) -
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5 112100186 SE IS L E V33 BITHEERRE
206155 _HE207THVEHERE RN FEBER2000VEHERE - £
— L EHEAE o F—HE206 2 EEEL I 1ELS atoms/cm”

5E16 atoms/cm”®> 2 [ » & ~ H E 20789 % B E &4 1E16
atoms/cm’%ES5E17 atoms/cm’ 2 [l > MHFGEELBEE 21609 % EE
4)4£5E18 atoms/cm”>ZE SE19 atoms/cm” 2 f -

[0011] &5 E100(-FATF B EMR200/Y J7 =) K It fHE I
HEZIHY % (8 F RS2 % = 208-1 ~ 208-2 ~ 208-3 ~ 208-4 ~ 208-5%%
BERNE—HE206 FHEAFERER2008IHE 201 « {£ 55 1B AT
TE T EE S > FEEELEE208-1-208-2+208-3-208-4+208-5
Bk (finger-shaped)oilfi H > F AL M E208-1-208-2-208-3
208-4 ~208-5E—HE206[E4E - TREMEHETIRKEER
KHEE - BOIKS > FTHEEBHEE208-1-208-2 2] BEALL T2
FEE208-1-208-2 - 208-3 L HE/ PN EREME » HABEAE
WA EREBHRE E—EFHEO+T > £RZEME208-1-208-2 -
208-3-208-4-208-5E A% " EEEM - H > FELHEE208-1-
208-2 -208-3-~208-4 ~208-SHYBEEE RNE _HFE20789
FERE - e —HHEH S > TRELHEE208-1-208-2208-3 -~
208-4-208-5SHYILFEEELAE2E17 atoms/cm’ £ 2E18 atoms/cm”
2R N —EHEH T FREEEE208-1208-25 EHE RIS
RECIRRGERE > TR E208-3 ~ 208-5/RRERMIRMRERE -
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B BEERATITERKLHMEIZOFIE —HIE206 - £ —HFE

B sp o fE o B S E S 00 A 2 ol (R EEHY - BIEE 3300 T s
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TEELAEZR  HHAKREBREREAHFHFHEM(pinch) -

[0013] WHIEF R ZHEFEEHEHE204ENS —HE
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206 NHY PR EE4E 204 B &8 o TR FEE®208-1 ~ 208-2 »
208-3 ~208-4~208-5 A4 AR HE3I30EGN TEERE
E208- 11 EEHEE208- 2 EE - —EHEFHHF  E—FHE
2060 IEEHI206B A2 — H E207Y K HE207B AL N R BE 45 5204 /Y
EKE NG - WFE 1B R [REEHE204ERRETEREESIOA
Y5 @330 M 2R & 3320V R L B » £ — L& e B - o] k&% 5
FE PRI EBER200 LN EFERENIREGEE204 - £ - F
e Bl g o PR OEE4S 204 B M B f5 8 & b (local oxidation of
silicon » LOCOS) %I 2 ifj % 1k #9858 &, (L JE (field oxide » FOX) -
MA IR Ry 2R EE (shallow trench isolation » STI)
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208B - i H » R TELHE218-1 ~ 218-2AY B |l HEH218-1S -
218-28 e —H&E206 - WE 1B N ERA F - ER DAL
FEE218-1 ~ 218-2f7 A8 —H&E206 N HAL /71110 FBLF 5825
&208-1-~208- E2HE  EROHWBHEE218-1 - 218-28yHH
I E218-18 ~ 218-28S ¥ M F AL FEE208-1 ~ 208-2 1y 1 & Al iE
208-15-208-2S- 4N BRI HEE218-1-218-209EHE218B
EHE—HE206EE206B L5 - IR AKEHFIHYERTEZHEE
218-1-218-2fHEBH TS MEI30ELH TEBHEIE208-1-208-2
B FIEE 100 FAREME208-1 - 208-2 L HY £/ 2
FEE208-3 ~208-4~208-5IE N FAERAEMER TEEHE - 1£
— L EHAIF ER S HEE218-1-218-2BE A5 —HEFHA -
W H > BREEEE218-1 218209 FRERNE —HE206
NIRRT M —SEFHA T EROMELHE218-1-218-2091

HOEEZIESELS atoms/cm® £ 1E17 atoms/cm?> 2 [ -
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FIPLERSZEE208-1 - 208- 2 E N PR e 45 204 69 M B A - 565 =
HE210fEgemE212t ol B E _ HEB207TENES —H
2067 F206E YGRS fE204 VMBI Ml - B 1B 5 =
HE2100KE210BI N E —HFE20600 K E206B M FE ~H &
207y R EI207BEY B 5 - LI E AT R E=HE@210 R HIE EJ#Y
PGB EE2I2ESE TEEEE208-1 ~ 208-2 ~208-3 - 208-4 -
208-5 - fE—ELEHEHI T > FE=E=HE210MEFEHEE2I2EAFSE —
HEHE - Bk FE—HE2060 0 BNESEHEHVNW)
> F=ZHE21041 0 BN E(FIAONEEBEFENW)) >
GERBEE2120/OENMBEGEEENT) - ZALFHL AR
R ABEEE M A BT IRIREEFEREE - £ —-LFRH T - R
BRE2I2ZHEBERERNE=HE210092ERE  E=H&E210
WERRERNE —HE20600V2HRBE -F —H&206H % =7
G210 H FAVHG R EE21 2B AR RS LPEBEETS00ANER
&332 - fE—ELEFHAT > F=HE21009L R EYALSELS
atoms/cm’%E5E17 atoms/cm’> [ > BEBREE2I 2B EERELY

£5E18 atoms/cm*ZES5E19 atoms/cm? 27 5 -
(00161 45— L g A6l » o] F I % i o T-H0 A BLAZ » 1A OF
BRRAR200 o HIH AR AFE -~ EEHRUNE _SEHUNEE
AR SE —FH&E206 ~ F _H&E207 - THEREFHEE208-1 ~208-2

F8H - ££23 HEHSAE)
0516-P220159000TWF 1_IAC

112100186 FEHESE A0202 1133063516-0



1856473

208-3 -208-4-208-5- FE=HHE210 - HHEBHEE212 21618
M FEE218-1~218-2 - ff —EF )il tf - £ —HEEFHAWAYZ
HHMAENEE » HojafEeE - o - F - 8 - bl 24 S - 1
—HEHEAT  F_EBEEANBEMOPRRE > Lo EER
B~ 88 - =&/ (BF:T) - R G

[0017] WHEIEMRT > FEBEESOOAT BE MG E
228 ENE —FE2060 NAYFERBENK 200 F - fi Ik i 7 2 FF 5
GERE204FIAEABAY T ABIS I 208-1 - 208-2 « L — S FJH FI F - B
WA 228 BN EN PTERBER 200 LB EE222 - HER
BB EE222 F B ERE224 L R EN G EE222
O A B A f 2240 I B2 F Ry R MR PR 1226 - B RAE 5228 0] B °f
BREBENGHREIZOE AR AL EREBESO0AR P H R E
R EHESTEERA TRAFLERBEESOOARN X ARE T 2 EE
FRIB R

[0018] fA—HFEHGF MEHERB2228F R LW
(silicon oxide) ~ & (L (silicon nitride) ~ & & (L # (silicon
oxynitride) ~ S & E B A - Hit @S EM B - K/ ik
ZHG - Pz S EEBM RO S - fhEw - AEAL
ey~ FAbistH - | bshek - Afbthss - |L#E - |lLiE - |5
flbtoa® ~ K/ R 4H & B8 A LAY #7kE o fF — 2 F i
Foo TS LB - NIERERHM G E 2 BE o RPERER

5B 9H 323 HEHHHS)
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200 BRI AR BB JE 222 o

[0019] fE—SHREAH+ FREERE224BFELHT - JF
fmty - B (HIss ~ 8K~ g0~ - $H -8R 90 - HttEENEE
K EMLZHEE) EBEE - 2BRLYWIOERLSE - SLHE - |
B2k ~ E b - Eft &V BELY - b2 dHE) - &B AL
YI(EALET - BALWEE - Hit &M EBREY - K Bl 2 dHE)
HoAlh G Ay Aokt B Rt 2 AR B o A — S E RG] o R E A g 224
B F iz % (in-situ doping) F A ARE -

[0020] fE—SF M OIF - B &ERY2266FE f (LW
(silicon oxide) ~ & {E# (silicon nitride) ~ & & (£ W (silicon
oxynitride) ~ K/ EFE &M K - HMrEESH BB - R/
ZH G AL —HERO T TEAAMERE - B EE
Z BIRR S DUTE RS ) BB T 2 2 2 70 AR B AR B 2 24 Y I BE B T 1 R AR
[ 47226 -

[0021] WHEIEMT > FEBEESOOAT GF HE MG
230 MEMATERAER200F - HEWB(EER/NVEREE)SE —
HE206 F0 FREEELHEE208-1 - 208-2 ~ 208-3 ~ 208-4 ~ 208-5
X BEL 3 E208-1 ~ 208-2 ~ 208-3 ~ 208-4 ~ 208-57 89 & 4>
FE—HE206 o £ —ELF G H - BE 230 M E B R R A
228 c fE— S E G HEBEEF2300E A FEBIEESO0AN S
B > H AR E (B8R (Ni) ~ i (Co) ~ $5H(Pt) ~ #k(Ti) ~ 5

/X

B
B
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)~ #a (Al ~ B 2 HE - BUEMIET AR DLBL A EAR AR 2007
ey - AE—SEHEmE T BEHRF2300 9] BIFELHESL S
B o AL — L FHE G H - BT 68 A DR SRR (B B R AR JLAE(PVD) -
JRFEJITE (ALD) ~ B8 ~ 5 bl 2 41 &) M @Ry E & (L8R
VR BB 230 -

[0022] SF1EFf R TERBEBSOOAELFEZERH
232 EAFEBENR200F > HEMEER/XVERE) £=
HE210 FAVHGRBE212 - i —HFHEHF - ZEE 2320 F
R HREEESOOAN 2 M E M - A v B & & & (42305 A [ =2 E
{LEY 7 6} e AR o

[0023) WE1EFT > FEEEHEE208-1-208-2-208-3 -
208-4-208-5H1 TSR E208-1-208-2-208-3-208-4~208-5
ZHEHEHTE —-—HE206(F BN ABEE _MEBENIFERER
S00ARYFERRE 330 07 B » iz AR EE4E 204 B T B2 R 208-1 -
208-2fHEMAYER 7758 —HE 206/ H FAYE = HE210E 5 i@
B R AL EEEES00AWEIRE332 - MAJEEE 0 TN E
—HE206H7E R 206EH T2 FEE208-1 - 208-2 2 AV &L 70 5
—HE206HE ENE=HE210/F 500 &7 E MG IR
HESOOANREMHEI32 - (L —EHEPF > FPEBEESO0ARE
mEI3OEIEE R TN EHE218-1 - 218-2 ¢

[0024] 2@ B ARH -EFHH Z-FEREESOOBH

11 H > 323 HEHSHE)
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WEosEE - BB E 1 E A E ECHE B2 T R SRR or A [E 2O (DL
I e ME2E R P EBEESOOBH L ERBIEESO0AR R
G R B L EREEESOOBEERE A R O 7| 1008y K~J) B RHY
H—ER o EMEE220 - B 2E Ao~V E AT 0 BIR o EE R
E220M N E —HE206 0 A Bl XL HE208-1-208-2-208-3 -
208-4 ~ 208-54E 7110 &Ry E B - BN T AN IZ FE & 2204E /5 [
110 FATH: T A2 % E208-1 ~208-2-208-3~208-4 -~ 208-5H
H208B(E 1) BR AL HE220L H 100/ {7 i T2 5%
E208-1-208-2-~208-3 ~208-4-208-50Y EF 5 - W H » R
TTHUEE FEE 2200 M BRI Em 2208 A REE — H @206 H 73 Bl H 2% £ 48
R E208-18 7 N FR B4 20409 I E 208-1SFI F B2 5 &
208-2fF 45 20489 I H208-2S « 4P > EIR 7 BIE FEE 220/
EE220BAESE —HE2068EEH206B 5 « £ — S &4 4 >
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