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Once a  prel iminary set  of  SPICE
parameters have been derived via the
measurements outlined above, the draft
model is verified in various simulation
circuits that reproduce the measurement
conditions, and adjustments made to
appropriate parameters as required.

Model limitations

Please refer to Appendix A, which is a
printout of the introductory text file on
the Zetex SPICE model disc,  and
includes some comments on limitations.

In addition:

1. An important effect to consider for
medium to high voltage device models
is  the “Quasi-saturation Effect”

(Appendix B, reference 3).This effect is
apparent as a two stage slope in the
transistor’s saturation region, and an
abrupt fall in hFE at medium to high
collector currents. This feature has been
addressed within later versions of
PSPICE, which includes additional
parameters to model this region of
operation. Zetex SPICE models are
intended to be of general application, so
these additional parameters are not
included within the SPICE models. Some

experimentation is possible, using
piecewise-linear (PWL) techniques with
cur rent  sources  with in SPICE
subcircuits, to enable different values of
series resistance.

NOTE: I t  is  recommended that
simulations with high voltage models
operating near to, or at their maximum
operating current are thoroughly
validated.
  

2. Device package. The SPICE
fundamental device models are not aware
of the package used to encapsulate the
product, so resistance (other than that
measured and accounted for within RC, RE
etc), inductance and stray capacitance will
not be included within the model. If these
components are important within a
particular application, then it is possible to
create a subcircuit within SPICE that could
incorporate the device model with
additional passive components to
represent parasitics. 
Eg. Inductance for RF transistors and
variable capacitance diodes, resistance for
ESR components of RF diodes, and
leakage resistance for MOSFETs. (Please
refer to Figure 5 for an example of a
variable capacitance diode with options
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Figure 4

IC Vs VCE Output Characteristics Plot, Illustrating the “Early Effect” (FMMT617). (Note
1).

*  ZETEX ZC830A    Spice Model    Last revision 4/3/92 
*
.MODEL ZC830A D IS= 5.355E-15 N= 1.08 RS= 0.1161 XTI =3
+ EG= 1.11 CJO= 19.15E-12 M= 0.9001 VJ= 2.164 FC= 0.5
+ BV= 45.1 IBV= 51.74E-3 TT= 129.8E-9
* + ISR= 1.043E-12 NR= 2.01 (INCLUDE FOR LATER SPICE VERSIONS)
*
*NOTES: FOR RF OPERATION ADD PACKAGE INDUCTANCE 0F 2.5E-9H AND SET
*RS=0.68 FOR 2V, 0.60 FOR 5V, 0.52 FOR 10V OR 0.46 FOR 20V BIAS.
* 
Figure 5

Zetex ZC830A Variable Capacitance Diode SPICE Model, Illustrating Parasitic and ESR

Components.


