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TRANSISTOR MODEL

PSpice Model description
model
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

Reverse Early Voltage Characteristic
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Reverse DC Beta Characteristic (le vs. hrE)
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Forward

Forward Early Voltage Characteristic

COLLECTOR CURRENT
vs. COLLECTOR TQ EMITTER VOLTAGE
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C-B Capacitance Characteristics
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Transistor hge-lc Characteristics

| Circuit Simulation Result |
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Comparison Graph

| Circuit Simulation Result |
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hFE
Ic(A E 9
c(A) Measurement Simulation rror(%)
0.002 180.000 175.218 -2.657
0.005 200.000 203.503 1.751
0.010 220.000 227.824 3.556
0.020 245.000 255.387 4.240
0.050 280.000 290.730 3.832
0.100 300.000 314.772 4,924
0.200 320.000 334.888 4.652
0.500 340.000 349.059 2.664
1.000 340.000 339.669 -0.097
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Vcesaty-lc Characteristics

| Circuit Simulation Result |
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Comparison Graph

| Circuit Simulation Result |
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VCE(sat)(V)
IC(A E 9
(A) Measurement Simulation rror(%)
0.001 0.027 0.027 -1.852
0.002 0.025 0.024 -2.449
0.005 0.022 0.021 -1.395
0.010 0.020 0.020 -2.000
0.020 0.019 0.019 -0.538
0.050 0.019 0.019 -2.116
0.100 0.021 0.020 -2.857
0.200 0.027 0.026 -4.851
0.500 0.044 0.042 -3.864
1.000 0.070 0.071 1.857
2.000 0.120 0.129 7.833
5.000 0.300 0.300 0.000
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Vggsat)-lc Characteristics

| Circuit Simulation Result |
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Comparison Graph

| Circuit Simulation Result |
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VBE(sat)(V)
C(mA) Measurement Simulation Error(%)
0.001 0.535 0.537 0.411
0.002 0.560 0.557 -0.571
0.005 0.590 0.583 -1.220
0.010 0.600 0.603 0.450
0.020 0.620 0.623 0.468
0.050 0.650 0.650 0.015
0.100 0.685 0.672 -1.869
0.200 0.700 0.697 -0.471
0.500 0.738 0.737 -0.163
1.000 0.800 0.780 -2.450
2.000 0.860 0.847 -1.477
5.000 1.050 1.011 -3.762
10.000 1.200 1.257 4.767
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Switching Characteristics
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Output Characteristics

| Circuit Simulation Result |
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Output Characteristics Reference

COLLECTOR CURRENT
vs. COLLECTOR TQ EMITTER VOLTAGE
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