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TF indirectly determined from fy
Required for accurate HF behavior but also for DC

It i1Is known for a while that the TF determination is
difficult

Feedback from customers (Hicum Aperitif Toolkit) : need
to improve the procedure

Results concerning new methods and comments on
several phenomenons

Hicum Workshop—Dresden, June 2003 3 . { ~
)
= L A



L R e T T
ZFEED %.3.s

%

Virtual measurements (simulations)
Parameters from ST-microelectronics
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Simulations with the following parameter set
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Low current densities transit time

- The Slope is not constant
- Deviation at low Vce
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Max slope method (linear interpolation)

Error (%)
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Method used in the Hicum Aperitif Toolkit v1.0

Error (%)

- Much better
- but still a deviation at low Vce
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Method used in the Hicum Aperitif Toolkit v1.0

Parameter Reference Extracted Error (%)

T0

WHY ?
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DTOH 0.6 ps DTOH 0.65 ps
TBVL 0.875 ps TBVL 0.95 ps

DTOH 0.7 ps
TBVL 1.03 ps

DTOH 0.75 ps
TBVL 1.1 ps
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A better extraction of TFO can’t be achieved:

Less than 1% of error is unrealistic with real measurements!

We must accept a strong « error » on DTOH and TBVL

QUESTION: is it areal problem ?
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Additional ISSUES

Larger error on TFO extraction (different technologies):
- due to higher deviation of gm compared to 1/IC
(cf Malorny et al, next BCTM)

-> Equivalent results had been obtained with a new method
(Hicum Toolkit V1.1)
Aproximation of the intrinsic gm (d ICi / d VBEI)
Better than IC/VT and d IC/ d VBE
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Additional ISSUES

Noisy measurements -> 3 points interpolation used to smooth
the data

When using large VBE steps in the measurements (>20 mV)
the non-linear extrapolation gives poor results
-> Use the linear method

For more flexibility, any combinations of the above methods
can be used
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Simply select the required Advanced
options for extraction
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According to the theory the selec-
tion limit has no influence

From a practical point of view
there is an influence (!)

-> This will be corrected in the
next release (V 1.1)
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Error (%)
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Parameter Reference Extracted Error (%)

RCIO

VLIM

VPT
VCES

The error is little bit high !

Is it acceptable ?
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Parameter Reference Extracted Error (%)

THCS
ALHC

The error is very high !

Is it acceptable ?
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The most challenging issue : Self Heating

Complex methods for determining gm and accurate TF extrac-
tion become questionnable:

IC is modified

gm is modified
Ick i1s modified
TF is modified

pulse measurements: cost efficient ?
Multi-measurement method: less expensive but requires
more time

Using loops in the parameter extraction methodology: accu-
racy ?
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« Velocity overshoot »: lllI-V compounds

Effect not taken into account
In any compact model:

Data selection for TFO
extraction

(Hicum Toolkit V1.1)

1/lc
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Methods for more accurate transit time determina-
tion Have been presented (next release of the Hi-
cum Toolkit v1.1)

Overcome most of the problems

Using more complex methods is questionnable
-> Need for a good fit
-> Need for scalable results

Self-heating is the most challenging issue
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