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PSpice 
model 

parameter 
Model description 

IS Saturation Current 

BF Ideal Maximum Forward Beta 

NF Forward Current Emission Coefficient 

VAF Forward Early Voltage 

IKF Forward Beta Roll-off Knee Current 

ISE Non-ideal Base-Emitter Diode Saturation Current 

NE Non-ideal Base-Emitter Diode Emission Coefficient 

BR Ideal Maximum Reverse Beta 

NR Reverse Emission Coefficient 

VAR Reverse Early Voltage 

IKR Reverse Beta Roll-off Knee Current 

ISC Non-ideal Base-Collector Diode Saturation Current 

NC Non-ideal Base-Collector Diode Emission Coefficient 

NK Forward Beta Roll-off Slope Exponent 

RE Emitter Resistance 

RB Base Resistance 

RC Series Collector Resistance 

CJE Zero-bias Emitter-Base Junction Capacitance 

VJE Emitter-Base Junction Potential 

MJE Emitter-Base Junction Grading Coefficient 

CJC Zero-bias Collector-Base Junction Capacitance 

VJC Collector-base Junction Potential 

MJC Collector-base Junction Grading Coefficient 

FC Coefficient for Onset of Forward-bias Depletion 
Capacitance 

TF Forward Transit Time 

XTF Coefficient for TF Dependency on Vce 

VTF Voltage for TF Dependency on Vce 

ITF Current for TF Dependency on Ic 

PTF Excess Phase at f=1/2pi*TF 

TR Reverse Transit Time 

EG Activation Energy 

XTB Forward Beta Temperature Coefficient 

XTI Temperature Coefficient for IS 



All Rights Reserved Copyright (c) Bee Technologies Inc. 2005 

           V_V2

100mV 1.0V 10V

- I(V1)

100uA

1.0mA

10mA

100mA

 

Input voltage vs. output current (ON characteristics) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 
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Comparison Graph 

 

Circuit Simulation Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Simulation Result 

 

   Condition @ Vce = 0.2 V 

Ic(mA) 
VI(ON) (V) 

Error (%) 
Datasheet Simulation 

0.1 0.89 0.890446 0.05011 

0.2 0.91 0.923288 1.46022 

0.5 0.95 0.974300 2.55789 

1 1.0 1.0234 2.34000 

2 1.1 1.0900 -0.90909 

5 1.2 1.2334 2.78333 

10 1.4 1.4297 2.12143 
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Output current vs. input voltage (OFF characteristics) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 
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Comparison Graph 

 

Circuit Simulation Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Simulation Result 

   Condition @ Vce = 5 V 

Ic(uA) 
VI(OFF) (V) 

Error (%) 
Datasheet Simulation 

10 0.8 0.793162 -0.85475 

20 0.82 0.820697 0.08500 

50 0.85 0.858334 0.98047 

100 0.88 0.888266 0.93932 

200 0.91 0.920629 1.16802 

500 0.95 0.970566 2.16484 

1000 0.99 1.0184 2.86869 

2000 1.03 1.0807 4.92233 
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DC current gain vs. output current 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 
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Comparison Graph 

 

Circuit Simulation Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Simulation Result 

   Condition @ Vce = 5 V 

Ic(mA) 
hFE 

Error (%) 
Datasheet Simulation 

1 14 13.319 -4.86429 

2 24 23.875 -0.52083 

5 49 47.447 -3.16939 

10 75 72.984 -2.68800 

20 100 100.190 0.19000 

50 110 110.658 0.59818 

100 57 59.438 4.27719 
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Output voltage VS. output current 

 

Circuit simulation result 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 
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Comparison Graph 

 

Circuit Simulation Result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Simulation Result 

 

   Condition @ IC/IB = 20 

Ic(mA) 
VCE (sat) (mV) 

Error (%) 
Datasheet Simulation 

3 0.082 0.080886 -1.35854 

5 0.071 0.071964 1.35775 

10 0.07 0.071841 2.63000 

20 0.082 0.082165 0.20122 

50 0.13 0.123676 -4.86462 

100 0.22 0.212053 -3.61227 

 


