9-14 Fundamentals of Industrial Electronics

& e SPICE model does not give accurate results for the temperature relationship of the current gain 3
at high currents. For high current levels the current gain decreases sharply with the temperature, as can
be seen from Figure 9.3. Also, the knee current parameters IKF, IKR, IKB are temperature dependent,
and this is not implemented in the SPICE program.

9.7.2 Second Order Effects

& e current gain B is sometimes modeled indirectly by using different equations for the collector and
base currents [4,5]
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where

I is the base—emitter junction leakage current

I is the base—-collector junction leakage current

Mg is the base—emitter junction leakage emission coeflicient
T is the base—-collector junction leakage emission coefficient

& e forward transit time T; is a function of biasing conditions. In the SPICE program the T, parameter
is computed by using

Iec Vic Vig
Tp =Tpo| 1+ X ex Icc =Ig| ex -1 9.43
F FO[ TF ( Toe + Inp ) p 144V, cc S p Ve ( )

Athigh frequencies the phase of the collector current shifts. & is phase shift is computed in the SPICE
program in the following way:

Ic(0)=1Ic exp( joPryTr) (9.44)

where Py is a coeflicient for excess phase calculation.
Noise is usually modeled as the thermal noise for parasitic series resistances, and as shot and flicker
noise for collector and base currents
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