26 Vol. 26  Supplement
2005 6 CHINESE JOURNAL OF SEMICONDUCTORS June, 2005
[ ] _X_
SiGe HBT
( 100083)
SiGe/Si s s
: ; , ; SiGe HBT
EEACC: 2550; 2560]
. TN32 N . 0253-4177(2005)S80-0117-04
(3) SO (4)
1 el . SiGe HBT ,
20 50 , Kroemert" SiGe HBT. R R
HBT , s s
. 1986 . IBM  Meyerson )
2] UHV/CVD [
SiGe L1987 ,IBM  Iyert™ L Schuppen L1e]
SiGe HBT. SiGe SiGe HBT .
’ . npn Si ’ Sl()g ’
Ge , SiGe Si0O, SiGe
s Si0, .
,  SiGe HBT “ 7 ,
, SiGe Si R (sidewall)
Sl “ ” {4 . SlGe ’ D)
( ) Schuppen
(SONET/SDH/ ) ,
2 b b
SiGe HBT : (D)
¢ (NPD) (D
(NP)); (2) HBT =91, (UHV/CVD),
* ( :2002AA312010), ( : TG2000036603)
,1979 s s SiGe HBT Si . Emial: sindy-yf@red. semi. ac. cn
,1967 s s SiGe HBT Si
s , s s Si
2004-10-16 ,2004-11-28 ©2005



26

118
Si . SiGe L SiGe ,
SiGe \Si Si , , s
1
: 3
n'-Si 100nm 5X10%cem?
n-Si 100nm  2X10%em—?
i-SiGe  9nm 3.1
p"-SiGe  30nm 2X10%¥em 3
i-SiGe  6nm 3 BE BC BC
n-Si 400nm  1X107cem ™3 10V,BE
ntSi 400pm 5X10%cem ?
6V s . BE
. 1V, BC 2V,
Fig.1 Epitaxy-layers with parameters (0. 6~0.7V) : ’
E C (~10"%em ™),
(2)  220om SO, : ¢
CrAu. € ’
(3) Si0, , C Fv
, .C v 4 :
BE
BC C
E
3.2
5 SiGe/Si HBT s
BE s
2
Fig. 2 Over-etching self-aligned ion implantation do- ( 17107,
. . 120. .
ping process
; E.C
(4) KOH : K,Cr,O; : = 30g : , SiGe/Si HBT
1. 2g # 30ml ¢ 120ml Si , 8V, 10mA
SiGe s , HBT
(5) ’ BOkEVa
15 2 3.3
5X107cm °.
(6) SiO, , CrAu
5. 5‘um, 1
O. 251um, ] ’
(7) ] n+ ’ 1’1+ ZOOnm, .
(8) s SiON, s
B . b ’



SiGe HBT 119

3 BE BC (a) BE ;(b) BC ;(c) BE ; (o) BC
Fig. 3 IV curves of BE junction and BC junction (a) Forward characteristic of BE junction; (b) Forward char-

acteristic of BC junction; (¢) Reverse characteristic of BE junction; (d) Reverse characteristic of BC junction

1
Table 1 Comparison of the extend-base parameters be-

fore and after ion implantation

/em 3 /nm /(0 H
2X 10" 45 981
2101 200 255
4
4 CC v
Fig.4 [V characteristic of C-C junction UHV/CVD
SiGe/Si , HBT
SiGe/Si HBT ;

SiGe/Si HBT

5 SiGe HBT
Fig. 5 Output characteristic of SiGe HBT

[1] Kroemer H. Theory of a wide-gap emitter for transistors.
Proc IRE 45,1957.1535
[ 2] Meyerson B S. Low temperature silicon epitaxy by untrahigh

1/4. ,



120 26

vacuum/chemical vapor depositon. Appl Phys Lett,1986,48: [10] Sato F,Hashimoto T, Tatsumi T,et al. Sub-20ps ECL circuits

797 with high-performance super self-aligned selectively grown
[ 3] Iyer S S,Patton G L, et al. Silicon-germanium base hetero- SiGe base (SSSB) bipolar transistors. IEEE Trans Electron

junction bipolar transistors by molecular beam epitaxy. IEDM Devices,1995,42(3) :483

Tech Dig,1987.874 [11] Meister T F,Schafer H, Franosch M, et al. SiGe base bipolar
[ 4] Yao Fei, Cheng Buwen, Wang Qiming. The development of technology with 74GHz f.x and 11ps gate delay. Electron

SiGe HBT and the application in RF circuits. Micronanoelec- Devices Meeting,1995,10~13:739

tronic Technology,2003,40(10) ;5 (in Chinese) [ s [12] Washio K,Ohue E,Oda K,et al. A selective-epitaxial-growth

, . SiGe HBT . s SiGe-base HBT with SMI electrodes featuring 9. 3-ps ECL-

2003,40(10) ;5] gate delay. IEEE Trans Electron Devices,1999,46(7):1411
[5] Patton G L,Iyer S S, Delage S L, et al. Silicon-germanium [13] Schiz ] F W, Lamb A C, Cristiano F, et al. Leakage current

base heterojunction bipolar transistors by molecular beam ep- mechanisms in SiGe HBTs fabricated using selective and

itaxy. IEEE Electron Device Lett,1988,9.:165 nonselective epitaxy. IEEE Trans Electron Devices, 2001,48
[ 6] King C A,Hoyt J L,Gronet C M, et al. Si/Si;—, Ge, hetero- (11):2492

junction bipolar transistors produced by limited reaction pro- [14] Zhou Deshu,Gao Guo,Chen Jianxin,et al. Ion implantation to

cessing. IEEE Electron Device Lett,1989,10(2):52 self-aligned SiGe/Si HBT. Semiconductor Technology, 1998,
[ 7] Harame D L,Comfort ] H,Cressler ] D, et al. Si/SiGe epitaxi- 23(5):36 (in Chinese) [ s . , . SiGe/Si

al-base transistors: part I-materials, physics, and circuits. HBT . ,1998,23(5):36]

IEEE Trans Electron Devices,1995,40:455 [15] Liu Zhinong, Xiong Xiaoyi, Huang Wentao, et al. Polysilicon
[ 8] Harame D L,Comfort ] H,Cressler ] D, et al. Si/SiGe epitaxi- emitter double mesa microwave power SiGe HBT. Chinese

al-base transistors:part ][ -process integration and analog ap- Journal of Semiconductors,2003,24(9) :897

plications. IEEE Trans Electron Devices,1995,40:469 [16] Schuppen A,Erben U,Cruhle A,et al. Enhanced SiGe hetero-
[ 9] Gotzfried R,Beisswanger F,Gerlach S,et al. RFIC’s for mo- juntion bipolar transistors with 160GHzf,... IEDM, 1995

bile communication systems using SiGe bipolar technology. 743

IEEE Trans Microw Theory Tech,1998,46(5):661

Over Wet-Etching Self-Aligned Ion Implantation Doping
Technology on Fabricating SiGe/Si HBT"

Yao Fei, Cheng Buwen, Xue Chunlai, and Wang Qiming
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Chinese Academy of Sciences, Beijing 100083, China)

Abstract; A new technology of fabricating SiGe/Si HBT over wet-etching self-aligned ion implantation doping technology is
first presented. Over etching the sacrificing layer SiO, ensures the masking metal layer large enough to shield the following self-
aligned ion implantation doping to the base area,and the self-aligned ion implantation doping lessens the non-latent resistance

and extends the thickness of the base,resulting the ohm contact easier to be made.
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