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Introduction
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� To present a single device extraction strategy of the ma
parameters.

ÎÎÎÎ Main parameters are:
�#DC parameters used for the modelling of the transfer current
�#AC parameters like transit time parameters modelling both the DC an

transistor
 proposed a new extraction strategy to solve this coupling 

parameters

� To present the results obtained using measurement on
fabricated within a 0.25 µµµµm SiGe BiCMOS technology of S

� To present critical points we have encountered with this met
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[1]

critical current ICK
Rci0, Vlim , Vces , Vpt

transit time at high current
ττττEf0, gττττe, ahc, ττττhcs

Characteristic  

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Classic Extraction Strategy 

Transfer current parameters
c10, Qp0, hjci

assuming  hjei=1

Depletion capacitances
& series resistances

Base current parameters
IREIS, IBEIS

mREI=2, mBEI=1

1
2πfT
------------ f

1
Ic
----

=

transit time at low bias
ττττ0, ∆τ∆τ∆τ∆τ0h, ττττbvl
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fT and Transit time

� The inaccuracy on Rcx and on the split of depletion capacitance, speci

capacitance, affect strongly the fit of the f T peak and its low injection beha

� Transit time extraction method have been tested from simulated data, 

parameters corresponds with the initial one  validation of the proposed m
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   IB (A) = 8.00E-06, 3.20E-04  step =  6.24E-05

  IC(VCE)       name :NN111A128

IB= 8e-6, 1.6e-5, 3.2e-5, 8e-5, 1.6e-4, 3.2e-4 [A]
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Gain and Output Characteris

� The lack of accuracy on the onset of high injection effect comes from the inad

the effective knee current I Keff  which can be approximated in this region by

 Inadequate Q p0 gives a wrong value for I Keff , ττττf0 co
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   IC (A)         VBC (V) = 5.00E-01,-1.00E+00  step = -5.00E-01

  BETA(IC)       name :NN111A128

VBC=-1.5, -1, -0.5, -0.25, 0, 0.25, 0.5 [V]

wrong estimation
of Qp0

breakdown parameter not
yet extracted

IKeff

Qp0
τf0

----------=
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 define the saturation

VBE=0.7V
IC(VBC) characteristic

hjci
hjei
--------- r3=

JCi

c10
hjei
---------

e

VBEi
VT

--------------
e

VBCi
VT

--------------
–
IT

--------------------------------------×=
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Transfer current parameters extract

� The classic transfer current extraction must be review, specially the assu

� This direct extraction provides the ratios ,  and  which allow to

current   I s is independent of h jei .

c10
hjei
---------

Qp0
hjei
----------

hjci
hjei
---------

Is
c10
hjei
---------

hjei
Qp0
----------×

c10
Qp0
----------= =

IT

c10

VBEi
VT

------------
 
 
  VBCi

VT
-------------

 
 
 

exp–exp
 
 
 

Qp0 hjeiQJEi
hjciQJCi

QFT+ + +
-------------------------------------------------------------------------------------=

QJEi

c10
hjei
---------

VBEi
VT

------------
 
 
 

exp

IT
----------------------------

Qp0
hjei
----------–×=

VBC=0V
IC(VBE) characteristic

c10
hjei
--------- r1=

Qp0
hjei
---------- r2=

Qp0
hjei
---------- Q+

JEi

hjci
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--------- Q×+from from
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Static Correction from Transit time p
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  IB (A) = 1.00E-07, 3.20E-04  step =  5.33E-05

  IC(VCE)       name :NN111A128

IB= 8e-6, 1.6e-5, 3.2e-5, 8e-5, 1.6e-4, 3.2e-4 [A]
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Forward current gain and output char

� Avalanche breakdown parameters are not extracted.

� The fit in the circle range is better than the previous comparisons shown

� The IKeff  current is arbitrary determined.

� The value of h jei  can be discussed (physical point of view : h jei=3.5)
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New proposed extraction strategy

Transfer current ratio

Depletion capacitances
& series resistances

Base current parameters [1]
IREIS, IBEIS

mREI=2, mBEI=1

critical current ICK [1], [2]
Rci0 , Vlim , Vces, Vpt

transit time at high current from [1], [2]
ττττEf0, gττττe, ahc, ττττhcsTransit time at low bias [1], [2]

ττττ0, ∆τ∆τ∆τ∆τ0h, ττττbvl

c10
hjei
----------,

Qp0
hjei
-----------,

hjci
hjei
----------

Transfer current parameters
c10, Qp0, hjei, hjci

Effective knee current from ββββ(IC) fall off

IC(VCE) fit
ICH

NO YES

END
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Conclusion

� We propose an improved extraction strategy to solve the co
DC and AC parameters (c 10, Qp0, hjei , hjci ,ττττ0,...) by est
density of currents from the ττττ0 value and defining an effe
IKeff .

� A more accurate method to define the effective knee 
developed. Criterium to be found in order to avoid extraction
fT and output characteristics.

� The physical meaning of h jei  can be discussed but the fo
strategy gives a suitable fit between theory and measureme
characteristics.

� These comparisons could be certainly improved by a best e
serie resistance (Rcx) and of the split of the depletion capac

� The scalability of the extracted parameters need to be verifie
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