27 1 Vol.27 No.1
2006 1 CHINESEJOURNAL OF SEMICONDUCTORS Jan. ,2006

( , 610054)

RESURF ( )

EEACC: 2560P; 2570P

: TN386 : A : 0253-4177(2006) 01-0132-05
1
20 % RESURF
, M EDICI
IC, ’
( ) vVCD ’
DVD (1 16V
2
(PWM) 2.1
30V.
1 H t 1
. , . , RESURF
PWM , . LDMOS?® |
H D S
[2 7]- ’ , ’ n
, p - bias p
; p - body n
, , p - bias n
1 1
pn D,

* ( :60476036)
1 . Email :jzhliu @uestc. edu. cn

2005-07-14 ,2005-09-05 ¢ 2006



1 : 133

Cr , Cox LDMOS ,
Vx X . , D ov , S
: ov
n
D S G G p
I_ I L1 | pn n
T TR [TUT] [ .1 powy 0
p_body : p_bias C, G D pn ) . p - bi a\S/
a . L] X
T I
nepi | A
- |
psub
T : ‘-L Cr Cox ,
= | _ —C
L Ve = C:x+CTxvx 1)
Fg.1 Cross section of high voltage device of sdf-bias Cr Vx Ve
,Cr
Cr
S n’ p*
p - bias

g " 7
TR T T YT NN
p_body )j p_bias p_body \ p_bias \ p_body p bias
1
TTIZTZL \ S - >

nepi nept ___ _

NN
R SN \&

0 NV s I, /////’//////

@ ® m
2
Fig.2 Depletion region of the device during working

p - body
n pn ,
p - bias 2(b) .p - bias 2(c) . , Vx
p_-body , p-bias
.p - bias
p - body
) p_body n pn
, Av. D S,
p - body n pn
p - bias ,
Vx Av,
(1)



134 27

]l y D
1 S L
G :
, 220V 0 1 S 1 Lt 1 0
0 50 100 150 200 250 300 350 400
J ViV
700V . 800V , .
RESURF : 2 x 10"
i i Fg.4 Source current and gate source voltage versus
cm ® n 5 x 10 cm’® ;
’ b ’ drain voltage
2Qu m. p - bias
p - body p : 7x10% : | :
cm 28, 3 : . ©l p_ bias
800V . ,
il
n L 1
g L
?. L 1
£
é ]
E; L
n . 400V ,
% 100 200 300 400 500 600 700 800 , 5 : :
744 66V ,
, 66V , ,
Fig.3 Breakdown curve ’
66V .
4
. 0 ar
400V ,
3_
L L 2’
, 100V N ZT
) 1 L
RESURF ' 0o 20 30 40 30 60 70 80
, [10] Vv
2.2 5
Fig.5 Vgs versus Vg
PWM
30V, 2 3
30V. '

. NMOSFET
30V. , , NMOSFET ,



1 135
NMOSFET 15
NMOSFET , or _—

nMOS , il 4™
200} p— 10
, 2 | ;
MEDICI tool! 105
; 6 i
M1 M2 S e ——
50V 16V nMOSFET, o 2 4 6 8 i
M1 . D1 30V, o
7
’ Fig.7 Input voltage ,output voltage, and output cur-
M1 rent versus time
, M1 M1
: D1 ;
16V , M2 , M1l ,
ov ,M1 , , RESURF
16V 800V ,
, 66V ,
NMOS . )

6

Fg.6 A sample start-up circuit for switching model

power supply

16V ,

1 4mA , 5mW.

3 m,M2

16V

Sha Zhanyou. The desgn and application of the novel switc
hing model power supply. Beijing: The Publishing House of
Blectronics Industry ,2001 (in Chinese) [ .

: ,2001]

[ 2] Baakrishnan B. Sdf powering technique for integrated

switched power supply. US Patent 5014178 ,1991
Lei J Jose S. High voltage start-up circuit and method there-
fore. US Patent 5640317 ,1997
Lei J Jose S. High voltage start-up circuit and method there-
fore. US Patent 5815383 ,1998
Balakrishnan B. Switched mode power supply integrated cir-
cuit with start-up self-biasng. US Patent 5285369 ,1994
Tisnger E W ,Okada D M. Off-line bootstrap startup circuit.
US Patent 5477175 ,1995

[ 7] Halberstadt J C. On chip current source.US Patent

6504352 B2,2003

Chen Xingbi. Power MOSFET and high voltage integrated

circuit. Nanjing: The Publishing Company of the Southeast U-

niversity ,1989(in Chinese) [ . MOSFET
: ,1989]

[9] Chen Xingbi. A smple theory of floating field limiting

rings. Acta Blectronica Snica,1988,16(3) :6(in Chinese) [
,1988 ,16(3) :6]

[10] <e SM,Gbbons G. Avalanche breakdown voltages of abrupt

and linearly graded p-n junctionsin Ge,S, GaAs,and GaP.
Appl PhysLett,1966,8:111



136 27

A Novel Sf-Bias Highr Voltage Device Sructure for Sart- Up
Circuit of Off-Line Switching Model Power Supply IC”
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and Technology of China, Chengdu 610054, China)

Abstract : A novel self-bias high-voltage device structure for the start-up circuit of an off-line switching model power supply IC
is described. The structure and properties of the device ,made by RESURF technology ,are analyzed and smulated. Using this

novel start-up circuit structure for the off-line switching model power supply IC can save the cell area,reduce the power con-
sumption of the circuit ,and easly control and supply the larger output voltage.
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