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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 TO EMITTER VOLTAGE
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C-B Capacitance Characteristics
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E-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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Simulation Result |
hFE
| A E 9
c(mA) Measurement Simulation rror(%)
0.100 180.000 179.820 -0.100
0.200 187.000 187.100 0.053
0.500 194.000 194.290 0.149
1.000 198.000 198.211 0.107
2.000 201.000 200.894 -0.053
5.000 202.500 202.646 0.072
10.000 202.000 201.972 -0.014
20.000 198.000 198.678 0.342
50.000 185.000 185.094 0.051
100.000 160.000 160.340 0.213
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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(mA E 9
(mA) Measurement Simulation rror(%)
0.100 0.043 0.042 -1.860
0.200 0.041 0.041 -0.049
0.500 0.040 0.040 -0.250
1.000 0.040 0.040 -0.550
2.000 0.041 0.040 -0.519
5.000 0.044 0.043 -2.364
10.000 0.050 0.048 -3.800
20.000 0.060 0.059 -1.950
50.000 0.090 0.092 2.222
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Vggsat)-lc Characteristics

| Circuit Simulation Result |
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Comparison Graph

| Circuit Simulation Result |
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Simulation Result |
VBE(sat)(V)
IC(mA E 0
(mA) Measurement Simulation rror(%)
0.100 0.575 0.579 0.609
0.200 0.590 0.597 1.186
0.500 0.610 0.621 1.803
1.000 0.630 0.640 1.587
2.000 0.655 0.659 0.611
5.000 0.700 0.687 -1.857
10.000 0.720 0.711 -1.250
20.000 0.750 0.741 -1.200
50.000 0.800 0.801 0.125
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Switching Characteristics

Circuit simulation resulf
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Switching Characteristics

Reference

:wwiwwmw -

aiftdnal, ke ot lh o Bash s bt it soatiy
Ty i-*m(u"w‘ru-r'p-? PR

+

100mA <z

M 200ns| A Chd \ 74.0mA

Refl [ 20.0mA 200ns

All Rights Reserved Copyright

WHE1.00% |

(c) Bee Technologies Inc. 2008



Output Characteristics

| Circuit Simulation Result |
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Output Characteristics

Reference

Ic —Collector Current—mA

COLLECTOR CURRENT ws.
COLLECTOR TO EMITTER VOLTAGE
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