27 % 4510 ) * B
2006 4= 10 H

T %

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.27 No.10
Oct. ,2006

EEAE L NARIERE SOl HIEINRE 4"

B g

ZEE K K

CHL TR R 2 IC Bt bty , Ji#S  610054)

FE . EFXTEHL SOL &5 44 9N 1) il He AR A1 3 B0 0 P A 32 22 [n) 8, 32 18 T 48 k 4 it 32 SOI(variable k dielectric
buried layer SOI, VKD SOD & JE B R 8§ h B 450 . iZ 45 M 18 B i 3 9 T o R AR k A R DA i 1 2 i 3 S
T FE B U o B 3 R ) R A 2R 0 AR LR L DT A 2 St EL i v R R R AR B RO A e SRR N T K
=2,k =7.5(SisNy) IR X 2pm, 382 5 1pom (945 14 B2 60 35 F0 88 AR i 1 2 530 3% 212V/ pum B 255V, e AH [F]
JEE B B R SOT 4 4 iy 1L 2 Ha 37 It 1 43 31 44 18 66 % 1 43 % » e o ik FE R A1 52% .

%A SO {6 k A FHUZ s Al HFmIE: ARMN

EEACC: 2560B; 2560P

HESES: TN386 X ARG A

1 3§

SO 2§14 1 1o 1 K DR | 0 42 0% A B T B
A A B L e VILST 48 3 )i Syt
5 SOI #8144 P A4~ 5 2 B 5 — B A 9k i o 5
FL PR A [ 3R R G AR 2 TR T — R 4
P AR o 28 RGN 1) T R A AE ST 2 /3842 B A T
A nT R SIPOS 25 Gl it SO 45445 |
AR k A )2 SOI Z5 447 . Merchant 45 A if %
TI TR RS X R ) 2k M 48 4% SOI 25491 . {H X st
U5 BB R RE LR A 11 IR, L R O kAl R
BN S Ry g Lk B I FE U v Y partial SOT(PSOD
245 B BE B e 2 10 T R L S T IR RO L H
JETHYE T SO 27 A8 #2578 L TG 4] IS T HEL 3L 9 A
MR N R S R 1 SN, B 1L SI0, fE
N SRZ DAREAG B G T SN, B kBRI
T HLZ YN[ L3 A0 ER A ON T R L 58 2 T SOl #8 #F
YN 1] i AR #5595

A SCHERT AT AR k 4 iR Z SOI(variable low k
dielectric layer, VLKD SOU) & [ % 14 f 5% A 3 Al
ML VKD SOI LDMOS & & 3y 3% 2% 14 8 45
P RS R P T R 1 SN, 5 A L TR B B
Vg it A R AG 11 503550 I A P 3 9 i A1) UG o R AR K
IR 7= N U IS N Y 2 N i B =
Xt A 1) FEL S ) 9 S D07 88 A A 1 T R . 5 A
T o 1K K L2 T AU U A - 4o JEG D 10 b 5 28 o F 5%
B AE Bh 4k g R 5 B2 MEDICI BF 5% 1 i 22 4%

XEHS: 0253-4177(2006)10-1832-06

PER AR S S M SRR R 45 R R,
VKD SOI %514 fig 75 $2 &1 a4 78 i He F1 2% fift 2 43000
T H Z RS R

2 TENE

VKD SOI LDMOS #5445t an &l 1 prs . iz 45
F IR R Sis N, 2 T ook G & A 2.
Hots, o A HARER STZ RIS Z R ky AREAK kA
ﬁﬂgﬁ%ﬁ%&’SiBNA E"Jﬁ%%ﬁ ky,=7.5,L4,L,
RN EBXKE ALk ATZKE, R, Rs 4
S Ry i DXV DX BE B ABOE R R R B R T
M A1 RESURF 880 A L i e 9 i) e, W) < 28 %
A= 7E L g B s 1 U o 7 St 2 /382 B St
FE v Si/ 38 JE P A RS SN

klE] = kSES
1
klh = ksb (D
5 Is

H ks Es 50500k SiZ I H BN ;5 E
Vi SRR A . A (D 3T L AR Ky AT
DA i 2L HL 37 B e e PR N 1] 6 1 5 DT AT A [
SR JEE BE T R e e s 7 A ) o 2 o R R R
T

73— J7 W Z A A AL R . Ak
JZ BT AL (14 B0 7 X 2 T R 7 1 9 o V08 45 1 3
T E BB A PR 37 06 [ I T A R 37 0 SRR AR R 45 R
T 245 19 v 37 e, (0 3% 1D P 7 0 Al gl A 3 T R R <l
2« DT 52 8 a8 1 8 10 1 )T . AR 4l SOT 25 49 19 RE-

* H K [ RBR A IS (S :60436030) AME L IC [E K 4 90 56 = 3k 4 (HE iS5 : 9140C0903050605) ¥F Bl 10t H

T A% /E# . Email : xrluo@uestc. edu. cn
2006-03-03 i 5 .2006-04-26 & &

©2006 115 i T4 &



BN

AR kA BUHELZE SO i R A3 1833

p- #HIE

E 1 VkD SOI LDMOS % f4 ) i &l
Fig.1 Cross section of VKD SOI LDMOS

SURF JU B, 3 5142 2 ) VKD SOT 45 #4241
AL SOT 4514 19582 X B #4575 » VKD SOT 4544 114
% k 3L T80 SOT 4514 i 45 2% (i s i &5 k 3
RAUT i SO ZEH4 (%45 2% 1 I i . 2% 45 #4) £ A [F)
ke B S B v A IO Ak 7 A O 2 T B

3 HR5i

AT B IE b i AL R A9 OE B B e e TR
Ui N YN HL I R A A 1 2 O VKD (ky = 2,3,
k,=7.5S0I,Lk(low k,k, = k, =3)SOI 1% #i
SOI(k, = k, =3.9)LDMOS 7£ % [ i %% f 1 (43 31
M 255,217,206 F1 178V) N I s 44 [ #8375 F1 g, #4453
AE. B EE W, e FEZ N Y B Bk T
kisky #/N Er @R EXTFEIAER) ko, VKD SOICk,
=3,k,=7.5)1 E, & F Lk SOI(k, = k, =3).3X
JEH T VKD Z58978 kA R 2 P A 0 B in 3
B X S 11 8 o] £ 3% T F 3 BB 1 H 3 0 ([ 3
H AL B ) 3% T L B 3 A0 5 B 1) H 3 (R I SR
] B 37 1 A7 R ] S R R R L X k= 2,5k,
=7.5.t,=1um ¥ VKD LDMOS. 3 jZ 1 37 Fl £% 1
i JE 4351 4 212V /pm 1 255V, e # L SOT 45 #4943
AR T 66% F 43% . JLFP 454 1 9N 1) o 443 A
2(b) It 7~ . i B R W, LR &5 R 1 T2 ST T
(Vs= V) — V() JLFHIA . VKD il Lk SOI #
JEARZ B EC(V () HeH L SOT 1 3 5 .

Bl 3 25 T LA JUF 45 44 11 2 T L 37 0 H 34553
i B 3Ca) F W], VKD 45 44 76 W F A o1 3523 19 28
AT R R e AR B ks ko AH 2% 8
TR I L 37 U A T o s R X TR 5 R i 4 e 3 06 14 1)
5500 7 B L DT ke fo 3R AR o 2L 3R T AR
it & . %,l ki =k, Hﬂ“ﬂﬁ%ﬁ%%“‘*»ﬁ%%ﬂ{ﬁ%%%
WA A e, 2% P T S AR . I 3 (b) iR, Lk SOI Fil g
HL SOT Ky % i oL #43 #i B2 BLH & 5 B 43 A7 - B Y &%
FIVI 25 14 53 H 380 i A SE R A 5 4R IR R X 4%

— e k=275 @
T 20F  —e— k=34=75
S —a— k=k,=3
Z —v— k=k=3.9
S 15p
[}
j3=1
L
—
E 1.0F
(o]
i
£ 0.5F
> e
=
1 1 1 1 1
0 I 2 3
Distance from surface/pm
250F ®
200
Z
=150
5
3
& 100
50
0

1 2 1
Distance from surface/pm

3 ity

Pl 2 101 HL 3 Ca) A 1) HL 35 (D) 43 A
Fig.2 Vertical electric field (a) and potential (b)
distributions  ts =2pm,¢; =1pm, Ly =20pm, L, = L/
2+ Rp

LR YA B 5, FLR 2 L TR K T VKD 25 4 11 T
B X A 4R A A 3450 o 2% 10 3G R Sk A A, TR
T T He B =5 . VKD SOT A KL SOT 25 #4) 11 — 4k i 34
Sy A ANE 3Ce), (d) 7 . B H A SR 2% S #4 2k [a) H
JEFEZ R 10V.

Kl 4 btk BV 5 Ly IR ZE R,
XTAHIEI B o0 T 2R FERE Ly 038 m 5538 in Js vk /)
ML A Rp+ Ly/2<<L,<<Ls+ Rp B}, {iZFHE
B KR AR kA T2 Y A TR R L BB S )
HEE R, F R T Si A2 M B, bt a
SiZRAT 2. i Ly #  # A . (H2 Ly
KK B A 2 T R 3 06 I U 4G e L R A
T 5 3K RE X R 4 TR 45 R 3 1 R AR S A 2, 3B
REEIGAE] R Li~L,+ Ry B, 51
F, 37 W 55 V05 4 WA {255 o » 00 W0 4 % i 4 o o L T
JEREAG . D L5 R .2 Ly = Ly + Rp B, g8 {4 it
JEH Lk SOICL; = Ly+ Rp + ROEFEFAL. K 4 8
7~ VKD SOI %5 14 iy fi 2F ML = 8 Lk fl Hk SOI
Chigh k, L, =025 28 i I 4 7 - HLYBE ¢ 1938
T K



1834 S N 027 %
3.0F® Hsob®
L e k=2k75 -..\'\ i ’k‘ii§:’k‘23 3
z 23r —e— h=3.4-75 20040 ™= —a— k=h=3
= [ —v— k::k;:% ’ A\A:‘\. . —v— k=k;=3.9
§ 201 —A—= kl:k;:3‘9 Z wv‘v A\k\.k \0\: LN
L‘g [ /} Tg 150 B \v\vﬁ ‘\LA:‘~AIR
2 1.5F e s *"-v—v\::i A,
5 | " B S ST
- =% -
s o N -/'/./". * 100 Nt
51 AN ::::J o r e
] VoA ®-0-0"
= v, 501 N
3 05 *h:,*, +-4 |
1 1 1 1 1 1
0 5 10 15 0 5 10 15

(=)
T
H
!
¢
o]
~—
—_
iy e
—
S

Distance along surface/pum

F3 REEGABASM (OREMABIG S0 (D) FREAE M () VK G5t 4 5L 501 5 (D) F W SOT 45 14 — 45§

Fig. 3 Surface electric field distribution, surface potential distribution and equi-potential contours under

breakdown voltage (a) Surface electric field distribution; (b) Surface potential distribution; (¢) Equi-po-

tential contours of Vk structure; (d) Equi-potential contours of conventional SOI structure

550
500
> 450f

g
IS
S
S

350

250 -
200
150 L
100 !

Breakdown voltage/
o
(=]
(=}

0 10 20 30 40 50 60
L,/pm
K4 HFRIES L KR
Fig.4 Dependence of breakdown voltage on L,

VKD SOI 45 #4 f Si; N, HLJ2 i #4 5 % (30W/
(m « K)Z K Si0, (1. 4W/(m « K)) ¥ 20 45, 5
58 FAK kA 0. 11~0. 19W/(m » K)) . A T 6t
Si;N, 5] A SOI ¥ 2 KR KM T A M. B 5 &
TE VAR AN AT IS 22 ML Ao JFS IR E 18 5 Ry & IR (300K
V, =10V, h# R ImW/pum {558 F . VKD SOI 45 14
(ky=2,k,=7.5,L,~Ly/2+ Ry),VLKD SOI(k,

=2,k,=3.9,.L,~Ly/2+ Rp)"" F1% #1 SOI LD-
MOS 11938 BE 73 A7 . {5 L SR 25 25 04 A0 A 1 TR A% X
Wl R 5Ca), (b) Al () &= Fh a5 M 78 ¢, =
Tpm B =450 B 50 A, 18] 5(d) 5 (e) & = Fh 45 1y
TR 43 A7 R S e 2 T 3 B A 1) A 1] R 43 A
ti & 5 AL, 2 A o 32 TR B A A . VKD 4544 1
A R DR FE B Ik, VLKD SOIT 2544 i 3 fe 5 » — 3% i
i AR kA . BT E N 314K, 5 A N
358K.

B L SOT 25 44y 1) fi o ik B A PR I8 86 B e K 1Y
VT AL, L v TR B Sk 320K . = 45 K 1 A U X L
FEIRE ¢ B NTTEE N, VKD SOI 25 #4 38 il £ 12
VLKD SOI 25 #4) 34 Jin e B .

B 6 25 T LA b = Bl 45 4 B B o TR T s A1
W E BV 52 R ¢ R K 6 nl s,
XTAHTEI ) 1o VKD SOL MY T o 51K - FEB 21 A9 384 T
2N ;s VLKD SO S5 1Y T s S 2 HLBE £1 1938
IR s . & 6 R, VLKD SOI 4544 (1 if; 28 f &
5% 5 » VKD SOT 25 #4) 1) i 28 H1 R g I %5 i SOI 45
A 1 o 2 H T R A - AR S e 1 2 R Y B
(I~4pm), VKD SOI 5 #4 iy if; 58 WL 800 L5 44
PE 155 38% ~47 % » 35 15 ik BE FEAIR 37 % ~52% (3t



5 10 39 BNEE . mHEVE kA BRZ SOI R R 48 1835

e R R 0 HE A DL T A R B R AR D AR 11.6%. H BL VLR . VKD SOT %8 4 45 ¥ 75 42 & it i
#E) 55 VLKD SOI 45# % . VKD SOT 45 #4) i 5 5 4[] BF BE K K 22 1 BB
TR E AR 73% ~ 77 % » i % B FE AL B AR 10. 7% ~

(b) (©

400

380

340

320

300

05 10715 20 25 30 35 40 45 30
Distance along surface/pum Distance along surface/pm
() ©
El 5 ZREHMIRE A (a) VKD SOI; (b) VLKD SOI; (¢) % # SOL; (d) 3% 17 Wi 5 (e 2 17 ik 13 55k ey 45 AL ¥ A 1) 3L 138
Sy A
Fig.5 Temperature distributions of the devices (a) VKD SOI;(b) VLKD SOI;(¢c) Conventional SOI; (d)
Surface temperature; (e) Vertical temperature distribution at the maximum surface

450 560 650 450
R . ——k=2,k,=17.5 — T
ook T=hT2R=3O I E L BV /1400
420 4480 e,
< s50F = . ) 7350 %
on . N on
< . . g
2 14003 w S00F e 1300°¢
g g i we ..l g
&~ n EURE o I —250
360 {320 § 430 o 3
< . . 8
& 400} | : 4200 &
330f 1240 - Y
350k : <150
-
s - 4100
A 5160 3005 10 20 30 20
t/pm L,/pm
Bl 6 Tmxfl BV 5 t1 KR Bl 7 Twx BV 5L BXHR
Fig.6 Dependence of T..« and BV on ¢, Fig.7 Dependence of T,.. and BV on L,

B7 4 m T ffiemi ERMEG s BV 5 AR & A UK B30 . 4 1F 55w i B A 1B
Ly kA 0B 7T LUE S BEE Lo A3, BIE BT Re50R Ly =0 i R 40 SigNy . Hl i



1836 kT Otk

¥

%27 %

FeA%:¥ Ly =Ly + Rp + Rs, VKD SOI 45 #4 %5 {4
S Lk SOT 2544 . #5 1F fie e T B2 2R 1 7. 5 $0Re
AR T S L Bl Ly 38 0 S 38 Jn s 0D 24
Ly =0 B, Hoili 20 B SR e A M L 27 A % 18 VR 1
MRt A Li~Ly/2+ Ry W, E#E 345 —
H ) BT, X VKD SOT 28 4 45 #4 18 f Ak 331
J

L1170 (A o = N (AR T A =3 i I =
fifi B e A e MR RE . P EEAE R SO AR HEZ .
SiOF 8 T # £ Sio, Wi, 5eF M Sio, T2
BT I, k 78 2.8~3.7 Z [, i fL i 25 Ba 3
9.2~10. IMV/cm™ "% G i A 4 188 v E AR
22, Al LR FXT SIOF i B8 42 ke 1) J7 325 o DA e i 1l
Bk SIOF WA WiFp iy ik H—J&H CF, B
e A C & 1 B S10, 75 51 s H R H i
SiH,/0./CF,/CH, & CH,/FTES/O, & & < k™
A B TR TE R B B 1Y SiOF AR . k 7F 2.5~
2.8 Z[a), [ bl 38 B i 45 4 ) PR A O L 2
KR CyFy X Y £ 3 J5 RE R £t (TEOS) 11 L
9 1. 8 BF . /i 8 B07E IMHz $i 5T 1) {8 fiE 4 2]
2.35M Bk Y SiOF I E 4% A T ULSI 94 )@
L T2 B R A B A ) F AR B AR GO IK &
EL SICOH i k {ERT R JCAiig 2.4 FF 2 2.1, H.
Al gE— AR k{2 1.95%°7%  IBM, Sony UL &
Toshiba %A R BA WK - 45 T HEEME R 79 90nm
SOI/Cu/SiCOH #E i 1% 2005 4F 11 § IEDM
38 A & 38 R AR A R ROR 2. 25 AR kA
k1S 45nm Ik B #E CMOS., LI #E [ 65nm 7= i
BEAE—2F. B A, RIG kB4 RE B AR XE BE 0 A ]
Bl SN SN A e T S e Y S e
N

XFFASCH VKD 258 1% k A5 vl B ik 1
SiOF 3 Ji& . 5% Jf] Smart-cut 975 12161 £ 748 k 4 i
JZ SO # Bh. T Z W AU F = Si 44 ik & Ak — 3¢ L
Siy Ny — Jay #f 3% % ik Sis N, — 4 A CF, JE i J=) &6
Bk SIOF—>Si; N, 38— WL 6 %] CH 32 5 A 5
S bR FAR T mD > P~ 55 —H4A Si i
B Ay — 3 B — LT Y ) CREAef IS 15 181 A A 10 % 75 3
BUE) AT PRIE A T IR ] R
SOI #5445 VKD Z5#9 3845 HED - IRl B, VKD 2544 11
% k X AT A% H

4 Zig

ARSCHRM T kA B R SOT ) 3 48 1 7 25
oy A R R B T R Y SEa Ny 1A U AR IR A
PRSI S ) O S A & A Jo B o 4 P A 1) T O s )
278 ke S8 X 2 T FEL 37 014 81 ) A 58 8 £ A6 1 it

JEfEm AR FWAERZEE R 1~4pm. Y L~
Ly/2+ Ry BF, VKD SOI 45 44 1) f; 28 Fa e 55 W AL 45
Fa & 15 38% ~47% » F = Yk BE FEAIK 37% ~52%: 5
VLKD SOI 25 #J %5 , VKD SOI 25 ¥ 114 o 5 L JE J
fi% 10. 7% ~11. 6% £ 47 . 4 VLKD 1% f5 &1 i R
VKD [y 3. 64 ~4.36 f%. A I, VKD SOI #% {4 45 #4
T $it vy it s 1) () B34S i K K 2 1 B A0 R ol 3
G T HIAE S Y R8s

&%k

[1] Udrea F,Garner D,Sheng K,et al. SOI power devices. Elec-
tronics & Communication Engineering Journal,2000,12(1) .
27

[ 2] Nakagawa A, Yasuhara N, Baba Y. Breakdown voltage en-
hancement for devices on thin silicon layer/silicon dioxide
film. IEEE Trans Electron Devices,1991,38(7) :1650

[3] Funaki H, Yamaguchi Y, Hirayama K, et al. New 1200V
MOSFET structure on SOI with SIPOS shielding layer. Proc
IEEE ISPSD,1998.25

[4] Kapels H,Plikat R, Silber D. Dielectric charge traps:a new
structure element for power devices. Proceeding of ISPSD.,
2000:205

[ 5] Luo Xiaorong,Li Zhaoji, Zhang Bo,ect al. A novel structure
and its breakdown mechanism of SOI high voltage device
with shielding trench. Chinese Journal of Semiconductors,
2005,26(11) :2154(in Chinese) [ B /% , 48 3E gk . 25 5
WA SOT i I s 107 45 14 Rl it JE ML BE . 2§ K 2% 42 . 2005, 26
(11):2154]

[ 6] Luo Xiaorong,Li Zhaoji, Zhang Bo. A novel E-SIMOX SOI
high voltage device structure with shielding trench. IC-
CCAS,2005:1403

[ 7] Luo Xiaorong,Li Zhaoji,Zhang Bo. Breakdown characteris-
tics for SOI LDMOS high voltage device with variable low k
dielectric layer. Chinese Journal of Semiconductors,2006,27
(5):881(in Chinese) [ % /N#4¢, Z5 26 3L, ok O . W] 28 i k v o
Jz SOI LDMOS 5 J i 4 if i 5 4 . 2 & 4 27 4) , 2006, 27
(5):881]

[ 8] MerchantS,Arnold E,Baumgart H,et al. Realization of high
breakdown voltage (=>700V) in thin SOI device. Proc 3rd
Int Symp Power Semiconductor Devices and 1Cs,1991:31

[ 9] Tadikonda R,Hardikar S,Narayanan E M S. Realizing high
breakdown voltages (=>600V) in partial SOI technology.
Solid-State Electron,2004,48:1655

[10] Luo Xiaorong,Zhang Bo,Li Zhaoji,et al. A novel SOI high
voltage device structure with partial locating charge trench.
Chinese Journal of Semiconductors,2006,27(1) :193(in Chi-
nese) [ BN LK AR AESE L A5 L FR 40 JR S A A SOIT & [ 2%
PERRSEH 2 S 1A 2240, 2006, 27(1) :193]

[11] Liu Qibin,Lin Qing,Liu Weili.et al. Fabrication and simula-
tion of silicon-on insulator structure with Si3N, as buried in-
sulator. Chinese Journal of Semiconductors, 2005, 26 (9) .
1722

[12] Tadikonda R,Hardikar S,Narayanan E M S, et al. Potential
of high-k dielectric for lateral power and high voltage de-
vice. Proceeding of MIEL,2004:129

[13] Guo Yufeng. Fang Jian, Zhang Bo. et al. A 2D analytical
model of SOI double RESURF effect. Chinese Journal of



5 10 39 BNEE . mHEVE kA BRZ SOI R R 48 1837

Semiconductors,2005,26(4) :33(in Chinese) [ 3 T4, Jr {, [19] Ding SJ.Chen L,Wan X G,et al. Structure characterization
g L 45 SOI LW 2% RESURF - 4k il #7455 7Y . 2t AR 2E 4], of carbon and fluorine—doped silicon oxide films with low
2005,26(4) :33] diclectric constant. Mater Chem Phys,2001,71(2):125
[14] Grill A,Patel V. Low dielectric constant films prepared by [20] Kinoshita K, Takahashi H. Fvijii N. Recovery of plasma
plasma-enhanced chemical vapor deposition from tetrameth- process induced damage in porous silica low-k films by or-
ylsilane.J Appl Phys,1999,85(6) :3314 ganosiloxane vapor post annealing. ICICDT,2005:107
[15] Lee S,Park J W.Effect of postplasma treatment on charac- [21] Huang Rao. Liu Zhijing. Recent research and development
teristics of electron cyclotron resonance chemical vapor dep- of low dielectric constant materials. Micro-nanoelectronic
osition SiOF films.J Vac Sci Technol A.1999,17(2) :458 Technology,2003,9:11(in Chinese) [ # 8 , X 2 5. # B/
[16] Wang Pengfei, Ding Shijin, Zhang Wei,et al. CVD technolo- L BORE R IF T 0 R S B R, 2003,9:11 ]
gies used in preparation of low dielectric constant materials [22] Wang Tingting. Ye Chao.Ning Zhaoyuan, et al. Character-
for ULSI. Microfabrication Technology,2001,1:30(in Chi- ization and bonding configuration of SICOH low-k films.
nese) [ F W&, T ok, ik T, 4% ULST AR A vy 5 B0 b4 Rl 4% Acta Physica Sinica,2005,54(2):892(in Chinese) [ F & &,
i CVD HoAR B in T A ,2001,1:30] LT IR L A5 SICOH IR A HL 200 58 ) 4 O 0 25 4 53
[17] Yun S M,Chang H Y,Kang M S, et al. Low dielectric con- Hr. Y3224, 2005,54(2) ;892
stant films CF/SiOF composite film deposition in a helicon [23] Edelstein D, Davis C, Clevenger L. Reliability, yield, and
plasma reactor. Thin Solid Films,1999,341:109 performance of a 90nm SOI/Cu/SiCOH technology. Pro-
[18] Lubguban J Jr,Saitoh A,Kurata Y,et al.Stability of the die- ceedings of International Interconnect technology Confer-
lectric properties of PECVD deposited carbon-doped SiOF ence,2004:214

films. Thin Solid Films,1999,337:67

A Highly Heat-Dissipating SOI High Voltage Power Device
with a Variable k Dielectric Buried Layer”

Luo Xiaorong', Li Zhaoji, and Zhang Bo

(IC Design Center, University of Electronic Science and Technology of China, Chengdu 610054, China)

Absract: Aiming at two main problems of SOI device——the low vertical breakdown voltage and self-heating effect a
novel SOI high-voltage power device with a variable-k dielectric layer (VKD) is proposed. A low-k dielectric is used to en-
hance the electric field of the buried layer on the drain side with a high electric field,and a high-thermal conductivity dielec-
tric is used near the source side where the current density is large. The device thus can sustain a high voltage while simultane-
ously reducing the self-heating effect simultaneously. The results show that an electric field in the buried layer of 212V/um
and a breakdown voltage of 255V can be obtained for a VKD structure with a 2Zum-thick Si layer and a 1pm buried layer with
low k, =2.Compared with conventional SOI, the electric field of the buried layer and breakdown voltage of the VkD SOI are

enhanced by 66% and 43% ,respectively. The maximum temperature of the device is lowered by 52% .
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