Device Modeling Report

COMPONENTS: BRT
PART NUMBER: RN1101FS
MANUFACTURER: TOSHIBA

2z Bee

v 4 i\ Technologies

Bee Technologies Inc.

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



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
VvJC 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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Input voltage vs. output current (ON characteristics)

Circuit simulation result
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Comparison Graph

Circuit Simulation Resulf
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Condition @ Vce =0.2V

Ic(mA) Vion) (V) . _ Error (%)
Datasheet Simulation

0.1 1.2 1.1963 -0.30833
0.2 1.25 1.2357 -1.14400
0.5 1.35 1.2917 -4.31852
1 1.4 1.3394 -4.32857

2 1.45 1.3957 -3.74483

5 1.5 1.4960 -0.26667
10 1.65 1.6105 -2.39394
20 1.8 1.7944 -0.31111
30 2.05 1.9825 -3.29268
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Output current vs. input voltage (OFF characteristics)

Circuit simulation resul
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Comparison Graph

Circuit Simulation Resulf
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V V
Ic(uA) orp) (V) : ; Error (%)
Datasheet Simulation
30 1.12 1.1288 0.78571
50 1.16 1.1570 -0.25862
100 1.19 1.1946 0.38655
200 1.24 1.2339 -0.49194
500 1.29 1.2887 -0.10078
1000 1.32 1.3357 1.18939
2000 1.38 1.3911 0.80435
3000 1.39 1.4280 2.73381
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DC current gain vs. output current

Circuit simulation result
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Comparison Graph

Circuit Simulation Resulf
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Condition @ Vce=5V

Ic(mA) hFE : ; Error (%)
Datasheet Simulation
1 6.9 6.8994 -0.00870
2 13 13.154 1.18462
5 30 29.749 -0.83667
10 55 53.424 -2.86545
20 96 91.342 -4.85208
50 160 156.238 -2.35125
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Output voltage VS. output current

Circuit simulation result
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Comparison Graph
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Condition @ Ic/lg = 20

Vce (sat) (mV)
Ic(mA) : ; Error (%)
Datasheet Simulation
5 51 52.718 3.36863
10 45 44.712 -0.64000
20 57 54.203 -4.90702
50 100 101.100 1.10000
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