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Bipolar on thin SOI – FOM (1) 

J Cai et al, “Fully Depleted Collector Polysilicon Emitter SiGe –Base Vertical Bipolar Transistor on SOI”, 
VLSI 2002

SEM cross sectional view  of 0.13µm emitter 
width vertical bipolar transistor on SOI

Integration of a vertical bipolar device in a thin SOI film (140nm) with high 
BVCE0 and fT above 40GHz is possible !
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Bipolar on thin SOI – FOM (2)

0

20

40

60

80

100

120

1.E-05 1.E-04 1.E-03 1.E-02

IC (A)

f T
, f

m
ax

 (G
H

z)

VCB=0.5V NC4NC2

fmax

fT10

20

30

40

50

60

70

80

90

1 2 3 4 5 6 7 8

BVCEO (V)

f T
 (

G
H

z)

  Simulation

  Measurements

NC1

NC2

NC3

NC4 NC1 < NC2 < NC3 < NC4

Nc: 1016 cm-3 to 3.1017 cm-3

� For low collector doping 29 / 63 GHz fT/fmax and 6.4V BVCEO

� Fully-depleted collector region  increases BVCEO due to reduced electrical field

� fT reduced due to increased collector space charge region transit time  

� For high collector doping 67 / 98 GHz fT/fmax and 2.2V BVCEO

Partially depleted collector region, identical to a bulk transistor but fT is reduced

due to a larger collector series resistance

STMicroelectronics data
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BV- fT tradeoff – Bipolar /LDMOS

I. Sun et al, “A Novel SOI Lateral bipolar transistor 
with 30GHz fmax and 27V BVCE0 for RF Power 
Amplification”, ISPSD 2005

LDMOS and bipolar LDMOS – SOI & bulk

J.G Fiorenza et al,
“RFPower LDMOSFET on SOI” 
EDL, vol22, N°3, March 01
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CPW band pass filter at 180GHz 

F. Gianesello et al., MTT-S 2007
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Even better results have been presented this year , with Insertion losses in the 
order of    2 dB @ 180 GHz using High Resistivity  SOI.

Always looking for the limits of HR SOI (still working at 300 GHz ?)




