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The semiconductor devices include a semiconductor substrate having a first conductivity type; a deep
well region disposed in the semiconductor substrate, having a second conductivity type opposite to the first
conductivity type; a first well region disposed in the semiconductor substrate and having the second
conductivity type, wherein the first well region is located above the deep well region, and a portion of the
first well region is adjacent to the deep well region; a first doped region, a second doped region and a third
doped region disposed in the first well region, wherein the first and third doped regions have the second
conductivity type, and the second doped region has the first conductivity type; and a top layer disposed in
the first well region and having the first conductivity type, wherein the top layer is located between the first
and second doped regions, and the top layer and the second doped region are separated by a distance, wherein

the distance and the pinch-off voltage of the semiconductor device have a positive linear relationship.
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Semiconductor devices and methodé for

manufacturing the same
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The semiconductor devices include a semiconductor
substrate having a first conductivity type; a deep well region
disposed in the semiconductor substrate, having a second
conductivity type opposite to the first conductivity type; a first

well region disposed in the semiconductor substrate and having
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the second conductivity type, wherein the first well region is
located above the deep well region, and a portion of the first
well region is adjacent to the deep Well region; a first doped
region, a second doped region and a third doped region disposed
in the first well region, wherein the first and third doped
regions have the second conductivity type, and the second doped
region has the first conductivity type; and a top layer disposed
in the first well region.and having the first conductivity type,
~wherein the top layer iA.s located between the first and second
doped regions, and the top layer and the second doped region are
separated by a distance, wherein the distance and the pinch-off
voltage of the semiconductor device have a.positive linear

relationship.

[ft%=E ]
(AzisErkE] s ( 11 )E-
[AAEE S FRmEERA]
100 : 3B EET
101 @ 3 38 B A K
107 : Z#HE
115: 88 —H1&E
119 : £ - H&E ;
127 - 1@

127a @ & — 0 47

106-010-NTC_0492A-A45939TWF 2



1641132

B 1
it

105~

— 103
107

\

/__'

+~—101

= 1A

iz

113~
111—F=

7

109
D2 by =115
C 1107

~—101

A}

A

\

o

= 1B




1641132

" —— 17
119«~‘f +—115
| ¥ 1+—107
1+—101
= 1C &

124c  124b 124a

R 123

—121
—115

—107
—101

119—

>_

I

% 1D

i




1641132

124¢  124b  124a
VR 31 6
‘ 1264120 126b
125
— 0 nfnnff,%ggf
119— L T LI

| | /L// \\\\ i

~—107

\

127d” 127¢ 127b 127a

=% 1E

129¢ 129b

127

=
=]

i

~—107

A}

127d” 127¢ 127b 1272

127
5 1F &




1641132

131b 131a
129¢ 129b 1292
119—+ “W“TT? +-115
VARN 1107
/ \ \ 1101
127d” 127¢ 127b 127a
127 |
= 1G &
131b 131a 132
133d— _ —133a
119— ~_d 115
129b \ 107
133¢  133b
101

127d” 127¢ 127b 127a
127
% 1H &




1641132

100 A A

N 139c  139b
139d \137d(137
137¢ 13£E%ﬂ—a{/ﬁ;;137b 137a
139e—F—1 \ 1) P2 =—13—13%

137 | [129¢ ™ = 1293 1] 1135

zzzzz~—133a
+—~—115

o T
1296 \ 131aX/ /1 U 1—107

133¢ ~ 133b
/ARE

127d” 127¢ 127b 127a
127

= 11 &




1641132

200 P B
N 239
237d239§3223 1 ’_4 237 5376 2372
239d—F—7 2 A/ =1 3139
237e— I 229b\\ ( 7 9704 ‘ 1135
133d-—pzzzA— vz —_____“yrzrza-—133a
9= J +—115
/ 1107
233b ) o
]

iz




1641132

= 4 &5

o~
77777777 20 22 et 2 L Ll it il el il el e Ll s Ll LLLL L il \\\\
“ (222727727772 7 2 2 2 i e d L L LLLLLLLLLLLL “
IIIIIIIIIIIIIIIIIIIIIIIIIIIIII \
e 4
2
g 787
o 1
= 2
7 “ “ 7 /) L L LA Ll d Ll s N
2 I
“
1 | \ .
" \ 4 N\ 7777777777777 77727 77727 707
NN /
b “
]
%
\\\\ YOI TG NITI NI TSI ITIII IO IIIIINIIIIIIINIIS \w “
Q\\\\\\\\ VI IOIIIIIOIIOTIITIIIIIIS \\ 72
|||||||||| 4
1] ﬁ lllllll “
| “
/ “ \ g WP 777777777 77777, 7
Wv. \ 4 14 WMH m /) “
peel¢ i , | 247
\ AN A 2 PR L Ll i Ll il \
%338'n7 2
ace I—ATAD 0
et 7
] b=
[ —\\\\§ L L L \\k\ \\\\\A_\\\\\\ p.IAIIAS \.\ L L \\\\
Z \ﬂ\ I \\A \ F»&\\ 77 5\ 7 \,x \\\ 777 \\ﬂ\ _ ﬂ\ AL IIATLISILI TS,
e ESTE/@@& 11 oT1 e LTT A5EZ 101 611 611 e oom
001 0,71 ®BLZI 002 - 001



1641132

SCIC T SL8T SLT S19'1

=
=]

S

=2]

~~

CRI)PHETTLHE 2 WS — S g R

ST SLET STT STl'l

I

SLEO SLO ST90 S0 SLEO STO mw_.o 0

7~
-~

-~

9
8
01
4
bl
91
81
0C
(44
T
97

B

=
Y&

(53



1641132

29 &
b6 0¥3 9L6 0LL< Ja/B ELE .
ST0T S0'81 61 61 ey | 0
266 6€8 9L6 0LL< | THEREKH .
SE6T I'LT 81 81 VBT -
786 9€8 €L6 OLL< | FHEREKHH e
€€'6 UL 8 8 eI -
%01+ %01+
B R | BE S EE] Aﬁu% _ mw_»% , Ee
v E A | RN | T 2




1641132

the second conductivity type, wherein the first well region is
located above the deep well region, and a portion of the first
well region is adjacent to the deep Well region; a first doped
region, a second doped region and a third doped region disposed
in the first well region, wherein the first and third doped
regions have the second conductivity type, and the second doped
region has the first conductivity type; and a top layer disposed
in the first well region.and having the first conductivity type,
~wherein the top layer iA.s located between the first and second
doped regions, and the top layer and the second doped region are
separated by a distance, wherein the distance and the pinch-off
voltage of the semiconductor device have a.positive linear

relationship.
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