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Outline

B Two point method for critical current I~

B Two point method for model parameter THCS

B Pitfall during extraction of QPO and C10 from
Gummel plot
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Hicum Parameter Extraction

Two Point Method for Critical Current |~ (1)

B Assuming ALHC=0 the normalized injection width w is

given by:
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B Merging both base and collector transit time parts DT ; and

Tecr resultsin:
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Hicum Parameter Extraction
Two Point Method for Critical Current |, (2)

Infineon
technolegies

B | is given here by the measured |.. There are two unknowns in
second equ., the critical current |, and model parameter THCS.

B Using aplot sqrt((DT g /THCS)-1) vs. I / |;g we may vary THCS
until the characteristic isastraight line and extract 1, from slope.

B However, the better way is to use the two point equation.
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. Hicum Parameter Extraction
—— Two Point Method for Critical Current | (3)

B Extracted | values are lower than values by Ardouin’s method
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Note: Thisexample is based on the model file HICUM_EXTRACT (July 2001) from B.Arduin
(UNI Bordeaux) and the appropriate (synthetic) datain the setup nwa_mdlg/ft_vce.
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Hicum Parameter Extraction
Two Point Method for Model Parameter THCS (1)
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B The same principle may be used for THCS
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Hicum Parameter Extraction
Two Point Method for Model Parameter THCS (2)

B The parameter THCS shows asymptotically behavior too.

B Thevaluefor the curveV ¢ =1V is THCS=70.38pS.

B Thisisin
accordance
with the value
THCS =70 pS
used for
creating the
synthetic data.
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Hicum Parameter Extraction
Model Parameters QPO and C10 (1)
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B QPO and C10 may be extracted from Gummel plot measured
at V=0 using an optimization

B The calculated — — iy
quantity is given by: Qer Bheas expa/BE 2

1 Optimization I
B The measured &E].OQ . C10
guantity is given by: g -
©Jorg Berkner QPT Q;ak; QPO + QJE
HICUM Workshop
R However, the real device temperature effectsviaV; very

strong the QPO and C10 values, extracted from Gummel plot
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Hicum Parameter Extraction
Model Parameters QPO and C10 (2)
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B Pitfall: asmall DT resultsin alarge DQPO

B Conclusion: the actual device temperature must be known and used
for V-, calculation as accurate as possible
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