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Pulsed S-parameter measurement procedure
using the HP85124 system

DC cdlibration: correction of ohmic losses an delays in the system,
data are stored in file pulse.cal

Measurement of the DC noise level with probesin air: noise level
should be smaller than 100 pA

Non-pulsed forward gummel measurement and non-pulsed forward
output measurement, Iz —and Vg —driven, to evaluate the possible
operating range of the device

Measurement of 1 (t) to find out the right pulse period, pulse width
and the RF measurement trigger time point

Pulsed forward output measurement, Vg —driven
Non-Pulsed S-parameter measurement, Vg — driven

Check for the maximum possible RF input power
©Jorg Berkner
HICUM Workshop - Pulsed S-parameter measurement, Vg — driven
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M easurement of DC noise level

B DC Noise Level of HP85124 system, measured with open
probes, isin the order of about +/- 50 uA
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Pulse time diagram, principle

B |f VB iswitched on, V. collapsesfirst, and increases than again.
B A small ohmic voltage of about 02.V reducesthan VC

VC
\/___, RF measurement
time slot = 0.2 uS
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B RF trigger point
at 4uS
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delay= width=
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pulse period=1mS
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Real pulse time diagram
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©Jbrg Berkner B Used settings are: Pulse period = 10 mS
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16.17.6.290 B VC: pulsewidth=5.5uS, pulsedelay =0 uS
B VB: pulsewidth=5 S, pulse delay = 0.5 uS
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B green:
collector
voltage VC

B red: base
voltage VB

4 B DUT: b9c, n10b, trench isolated, Ae=2.8 um2, 4 in parallel
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Pulsed, non-pulsed and simulated output
characteristics in comparison (1)
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Tuoesien M VB=0.851t0 1.1V, step= 0.05V, n=1, Ae=2.8 um2

Rev. 16.6.2003
B Problem: the simulation with RTH=0 does not agree with
5 the non-pulsed measurement
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Pulsed, non-pulsed and simulated output
characteristics in comparison (2)
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B VB=0.851t0 0.95V, step=0.025V, n=1, Ae=2.8 um2

B Same picture at lower currents: the increase of simulated
|IC does not match the non-pulsed measurement
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Pulsed, non-pulsed and simulated output
characteristics in comparison (3)
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Which model parameters are available to affect the
Increase of the output characteristic ?

HJCI: the weigting factor for the inner BC charge,
however, very high values are necessary (HJCI=10),
but not reasonable, additional, HICI is intended to fit in
the LOW current range

FAVL, QAVL: the avalanche parameters, however, high
values of FAVL creates bumps etc., additional,
convergence problems appear
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Pulsed, non-pulsed and simulated output
characteristics in comparison (4)
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i U B VB=0.85 to 0.95V, step= 0.025V, n=1, Ae=2.8 um2

B Simulation using RTH=550 K / W gives only a rough
8 approximation for low currents, but not for high
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Pulsed, non-pulsed and simulated output
characteristics in comparison (5)
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©Jorg Berkner B VB=0.851t0 0.95V, step=0.025V, n=1, Ae=2.8 um2
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TUDresden. B RTH=4000 K /W, a typical value for trench isolated
o structures, gives a rough approximation for high currents,

9 but overestimates the self heating at low currents.
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Pulsed, non-pulsed and simulated output
characteristics in comparison (6)

Possible reason for the problem:

The collector current at high VB is affected both
by self heating and the avalanche effect

The avalanche model used in HICUM is
sufficient for low current densities, but not for
high

If we try to model both effects with a high RTH

value, an overestimated self heating at low
current is the result

Conclusion for this example: modeling the self
heating using HICUM is restricted to current
densisities up to 1 mA/um?2



