Device Modeling Report

COMPONENTS: BRT
PART NUMBER: RN1103FV
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
VIE 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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Input voltage vs. output current (ON characteristics)

Circuit simulation result
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Comparison Graph
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Condition @ Vce =0.2V
\ V
Ic(mA) o (V) : ; Error (%)
Datasheet Simulation
0.1 1.2 1.2436 3.50595
0.2 1.3 1.2901 -0.76738
0.5 1.4 1.3695 -2.22709
1 1.5 1.4549 -3.09987
2 1.6 1.5899 -0.63526
5 1.9 1.9494 2.53411
10 2.7 2.5709 -5.02159
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Output current vs. input voltage (OFF characteristics)
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Circuit simulation result
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Condition @ Vce=5V

Ic(UA) Viorr) (V) . _ Error (%)
Datasheet Simulation

30 1.14 1.1698 2.54744

50 1.16 1.2000 3.33333

100 1.2 1.2409 3.29599

200 1.24 1.2871 3.65939

500 1.31 1.3629 3.88143
1000 1.39 1.4452 3.81954
2000 1.51 1.5742 4.07826
5000 1.84 1.9081 3.56900
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DC current gain vs. output current
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Circuit simulation result
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[Evaluation circuit]
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Comparison Graph
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Condition @ Vce=5V

Ic(mA) hFE : ; Error (%)
Datasheet Simulation
1 28 28.450 1.58172
2 49 49.940 1.88226
5 90 92.964 3.18833
10 130 129.418 -0.44971
20 150 154.722 3.05193
50 155 151.030 -2.62862
70 140 138.595 -1.01375
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Output voltage VS. output current
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Condition @ Ic/lg = 20

Vce (sat)
Ic(mA) : ; Error (%)
Datasheet Simulation
3 0.053 0.055482 4.47352
5 0.058 0.056519 -2.62036
10 0.06 0.062964 4.70745
20 0.078 0.077167 -1.07948
50 0.12 0.116728 -2.80310
80 0.16 0.154988 -3.23380
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