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* requirements against RE extraction

» the gmx method and its refinement

* derivation of the novel RF method

» extraction plots comparing the two approaches
» temperature dependence

* scaling between two emitter lengths

* summary
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Preferences |

* lack of additional measurement effort
* a transparent extraction theory

* justifiable neglections resulting in a reasonable extraction
equation

* proven regression type extraction technique

* usage of unified RF test structures for saving modeling
costs

An often used scheme meeting these requirements is thé
gmx method: extraction from the DC Gummel plot
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RE extraction from DC Gummel measufements

In forward active mode
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The variation of the weighted charge logarithm is relatively
small providing the linear regression [1]
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It is difficult to select the regression interval. Rearranged form
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This should be constant: best satisfied around the extremum%
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Comparison of the two evaluations | [|[ |
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RE extraction from RF measurements, ||| |

An expression for the inverse intrinsic transconductance was
derived In [2] (hﬂ)
—+re— K

gm () (1)
Tilde ~ denotes unilateralized (UL) parameters [3]
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In UL parameters the transfer branch elements (e.g. parallel
capacitances (Y) and series vertical terms like RE (Z) canceI%

An alternative method will be deduced for gm making |t
possible to determine RE from (1)
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RE extraction from RF measurements| [I] |
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Simplified equivalent circuit for all present HBT/BJT models%;
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RE extraction from RF measurements| Il |
Block#1 parameters
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RE extraction from RF measurements| IV} |
Block#3 parameters
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Temperature dependence and scalinc III--

RE extraction st1008
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RE extraction st0908
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The gmx method results in smaller RE and a larger
temperature dependence.
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Summary |

* an improvement of the gmx method has been
suggested

» the proposed novel RF method is practically free of
neglections

* the same RF data is shared what is necessary anyway
for the extraction the transit time parameters

» temperature measurements showed slightly positive
temperature coefficients

» the gmx method provides consistently smaller RE
values
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