B BEmE S NIRRT BEREN R

Y T ¥ B IS a

Bl L REAREEFTARERTATR LTI

% 2

ERBEmELRAAETRATEU BHNLAFELEY
FHIMAAEZEARORREURE S BLEEE - RLEEHETE S
BEPERANZENETR - THNL BT LERALZHENE
o B NEHUREREBYBEARFE - A+ —EANFEEE MR
DR F A RAG-EASE 5 6 U 7T SR AR 3 B S BB R AE 8 — 3

f -

WXIE THERA SR RAENAEEEDE LB EEREH
R o o N T RAREE  NIRAEARE AR T4 RA-ERE
DAL — AR R NIRRT R Y c B AR ENRE
BATIT AR S — L AR R AR b d s AR RAR R T MR AR
TEURFAREE-ERTEOLE  EFERRAREREEERS
L - ARNREBRTUARRENRREERRE T £
BT ERTRAAGREZRA —BRXEE &R 2| & B KRR E
Mo Rt R{eg TRHREHEOHBBE EE T REHNZARA

FBERA T RMAEABRYERILY BT DEEE THH AR
TATEI F ik o 23 AXAARETRANEBUNAGEEA G 28 > 7
R RFFEAAAHEN IR - EHRENTRETEDELED
Y EHURRAESEAGETFRAGT 8 -



An Improved Analytical Approach
On TheDetermination of HBT’s Small-Signal Pi Modeling

student : Tian Ren Yang Advisor : Dr.Shu-I Hu

Institute of Electronics Engineering
National Chiao Tung University

ABSTRACT

This thesis details the derivation procedure used in determining
HBT’s small-signal parameters where Pi model is employed. With
close-form expressions for the transistor’siexternal base-collector
capacitor and its base spreading resistor now developed, an improved
approach for determining HBT s small=signal Pi model is thus proposed.
Since only one additional test structure is needed to find out the contact

pads’ parasitics, this revised analytical approach is simple, yet efficient.
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Fig. 1

Fig. 2
Fig. 3
Fig. 4

Fig. b
Fig. 6

Fig. 7
Fig.8
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HBT’s small-signal Pi model where the substrate network
consists of Csub1,Csub2 and Rsub.

The HBT under test.

Saturated HBT for the determination of Re, Rb and Rc.
Reverse-biased HBT for the determination of substrate
network.

Reverse-biased HBT where the substrate network and Re have
been de-embedded for the purpose of determining Cext.
Rbb and the intrinsic transistor in normal bias.

Measured and simulated trans-conductance.

Measured and simulated S-parameters of the normal-biased
HBT.
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Rb
Re
Rc
Rbb
71
T2
GmO
Rce
Cce
Rbe
Csubl
Csub2
Rsub
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. the base resistors

. the emitter resistors

- the collector resistors

. the base spreading resistor
- transit time parameter

. transit time parameter

: DC transconductance

- High frequency output resistor
- output capacitor

. base-emitter resistor

- the buried oxide capacitor
- the substrate capacitor

. the substrateirésistor
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