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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 

 

 

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 0.62 0.611178 -1.42290 

0.2 0.64 0.633882 -0.95594 

0.5 0.67 0.667807 -0.32731 

1 0.7 0.699585 -0.05929 

2 0.73 0.742505 1.71301 

5 0.8 0.836617 4.57713 

10 0.94 0.966532 2.82255 

20 1.3 1.2405 -4.57692 
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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 0.56 0.544063 -2.84589 

20 0.58 0.563593 -2.82879 

50 0.6 0.589714 -1.71433 

100 0.62 0.610026 -1.60871 

200 0.64 0.632258 -1.20969 

500 0.67 0.665024 -0.74269 

1000 0.7 0.69774 -0.32286 

2000 0.73 0.738710 1.19315 

3000 0.75 0.770968 2.79573 
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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 55 54.601 -0.72545 

5 140 134.119 -4.20071 

10 170 169.172 -0.48706 

20 190 193.018 1.58842 

50 180 184.011 2.22833 

70 150 156.321 4.21400 

100 83 84.562 1.88193 
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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) 

Error (%) 
Datasheet Simulation 

2 0.053 0.051390 -3.03774 

5 0.052 0.053061 2.04038 

10 0.058 0.059486 2.56207 

20 0.075 0.074091 -1.21200 

50 0.12 0.121747 1.45583 

80 0.18 0.179744 -0.14222 

 

 


