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PSpice model

Model description

parameter

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
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Reverse Early Voltage Characteristic
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Reverse DC Beta Characteristic (le vs. hre)
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Forward Early Voltage Characteristic
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C-B Capacitance Characteristic
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BJT Ic-hFE Characteristics
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Comparison Graph

Circuit simulation resul
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Simulation result
hFE o
Ic(mA) Measurement Simulation %Error
1 242.0 241.559 -0.182
2 243 243.176 0.072
5 2439 244.017 0.048
10 2439 243.963 0.026
20 2429 243.067 0.069
50 240.0 239.744 -0.107
100 235.3 234.721 -0.246
200 228.6 227.049 -0.678
500 213.7 212.643 -0.495
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BJT Vce(sat) voltage & Vbe(sat) voltage Characteristics

Circuit simulation result
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Simulation result

Test condition: IC/IB = 25, IC=500mA

Vbe(sat)(V)

Vce(sat)(V)

Measurement

Simulation

Error(%)

Measurement

Simulation

Error(%)

0.907

0.906946

-0.006

0.192

0.192356

0.185
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Output Characteristics

Circuit simulation result
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Output Characteristics
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