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Table 1  Sructure parameters o the devices M m
Device Le L ox Lp Wox Tox
L1 1.0 0.4 1.0 - -
L2 1.0 0.4 1.0 1.2 0.5
H1 1.0 0.4 1.0 - -
H2 1.0 0.4 1.0 1.2 2.0
L1: LVHBT;L2: LVHBT;H1: HVHBT;H2:

N
&\\
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FHg.2 Gomery o the rderence HBT
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Table 2 Doping prdfile and Ge contert of the devices
n*-g 2 x10%m- 2 100nm
91 Gy x=20% 5nm
p-91. .Gy | x=20% 2x10%m 3 | 40nm
91, Gy x=20% 5nm
n -9 4 x10%m- 2 500nm
n -9 5.5 x10%m" 3 4500nm
4 6V ,
BVo 15V ( 4 x 10"
cm 3, 0.5m) ; 20 30V
, BV®o 40V (
5.5%10%cm 3, 4.5 m) .
(Vee=4.5V) (Vce =28V)
( LVHBT,
HVHBT)
ISE DESSIS
, fr 10 %,
[13]
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Fg.6 MAG versus DC oollector current of the novel and
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Fg.7 Frequency performance versus DC oollector current
for the novel and conventiond 9 Ge LVHBTSs
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Fg.8 Frequency performance versus DC oollector current
for both the rovel and conventiond S Ge HVHBTs
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Ro = Re(Zn - Zp) (4
_ - -1
Coe = wim( Z» - Zxn) ©
3
3
Table 3 Bxtracted svdl dgnd parametersof smulated HBTs
LVHBT HVHBT
Ry/Q 10.3 1.5 8.1 8.7
G/ fF 8.4 3.7 0.41 0.19
I/ mA
20 20 6 4
(at peak frg)
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Numerical Analysis o A Noved Microwave Power SiGe HBT

LiuLiang', WangYugi®, Xieo Bo', Kang Baowei', Wu Yu', and Wang Zhe'

(1 Cdlege o Hectronic Science & Techndogy, Bejing University o Technology, Beijing 100022, China)
(2 Physics Department, Hong Kong University of Sicence and Techndogy, Hong Kong, China)

Abgarct : A rove dructure for microwave power 9 Ge HBTs is presented , which can inmprove the high frequency characterigics of devices by
etching avay the oollector layers underneath the extringc base regon and filling the resultant trencheswith SQ. The dmulation resuits of the
novel and smilar convertiond gructures are gudied and conpared. It isobserved that the novel gructure HBTs have a 55 % reduction of the
totad base-collector cgpacitance. Due to this reduction ,the novel dructure device gves rise to a 2dB higher maximum available gain and higher
maximum oscillation frequency (increases of 24 % for low woltage 9 Ge HBT and 10 % for high woltage 9 Ge HBT) than the conventiond one

does.
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