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BE: BHAYE HBTNERAMSHER PAREE R4 LT AHAECBRKRBZRXE. BAKXDE
SiGe HBT Wi it HMRE—EM TERR T AR - BHEFREMKN A REZLUALRAKM S LR H4
MRS HEE ST PR SCREEGTR T A BT R #4518 SiGe HBT i F M1 M7 5GHz THEMm%E
FTHhREHES RN RBEKE JEE EK Ge AARDURKERNBRGEESHZEH KR, I 0 EHL
RAFTARAEN. AT L RA S RN, WRAKYE HBT WEIHREUTRENSH.
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Wi R 5GHz THAE FH G REHNY
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Emitter cap Si n* p 2x10" 100nm
Emitter Si n P 3x1ov 100nm
Spacer  Sij-,Ge, (0. 1<<x<C0. 40)i 10nm
Base Si1-Ge, (0. 1<<x<0.40)p B2X10*  25nm
Spacer Si; - xGe, (0. 1<<x<00. 40)i 10nm
Collector Si n” p 3x10% 400nm
Sub-collector  Si n* P 10% 1000nm
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RRENKBEENHELEATEE
Fig.1 (a) Specifications of epitaxial layer of SiGe/Si
HBT; (b) Schematic cross-section of two cell of SiGe/
Si HBT
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=3.5V

Fig.2 (a) GU,x and PAE at 5GHz versus emitter
layer doping for V.. =3.5V;(b) GU,, and PAE at
5GHz versus emitter layer thickness for V. =3.5V
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Fig.3 (a) GU,, and PAE for uniform Ge concen-
tration at 5GHz; (b) Frequencies fuy and fr versus Ge
composition for V., =3.5V

FHER Ge S5 AT I A K 5T KA £ X 14
Bt 22 o WA T 4R 16 3B K B Bl R0 8 25 L 38 TT S0 B B8 1P ARV D
RN B ERIERE Ge MMM R EN



BT BEHX%: MAT WLAN ) SiGe HBT & S h Rt gy 1L 437

FERETHRMER BT, % p B SiGe ZH AR
MEBRBRF-ZSAMNEBEY Ge A7 0.1~
0.4 WEENLHE Ge AN S BMMMTH A, E
TRXEHESFEE Ge 44 #3 i m FE K, & K
BEAREHEGHRASEN - EERE. BER
K Ge AAREZFMBERM Ge AoMPTIE
BRAEZHEERE ,®K SiGe ML BR M FH T
BEZHHELUSNRHE E—ENHEEARE
Ge MM HENELEBHLHE, L Ge d
SR —EME G, & S BT H S W5 B AR
MERMFHRNIBENER. ERLATKNY
PERBRFIBEN Ge AN 40%. FilEE
SHOBBRTFEBRERESERRKKEHHEET,
B YK Ge A BN EERAFMNCT . Bk
BEFAIh % SiGe HBT #3447 X A Ge 44 20% ~
40% NH.
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Fig. 4 (a) GUnx and PAE at 5GHz; (b) Frequencies
fmz and fr versus collector layer doping for V. = ‘
3.5V
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Abstract: The significance of the epitaxial layer structure in designing multi-finger structure power SiGe HBT for 5GHz
power amplification was discussed in detail. In particular, the emitter doping concentration and thickness, the germanium con-
centration,and collector doping levels were investigated. The results and analyses show that the device can achieve significant
power performance at 5GHz, perfect frequency character when the heterostructure and the device layout were well designed.
In the mean time,some guidelines or “design rules” were summarized by the results of this study.
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