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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)
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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 1.2151 1.2583
0.2 1.25 1.2650 1.2000
0.5 1.35 1.3596 0.7111
1 1.5 1.4676 -2.1600
2 1.65 1.6454 -0.2788
5 2 2.0887 4.4350
10 2.7 2.7815 3.0185
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Output current vs. input voltage (OFF characteristics)

Circuit simulation result
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Comparison Graph
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Simulation Resulf

Condition @ Vce=5V

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

30 1.13 1.1332 0.2832

50 1.16 1.1632 0.2759

100 1.19 1.2064 1.3782

200 1.23 1.2580 2.2764

500 1.31 1.3472 2.8397
1000 1.4 1.4480 3.4286
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DC current gain vs. output current
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Condition @ Vce=5V

Ic(mA) hFE : ; Error (%)
Datasheet Simulation
1 28 27.721 -0.9964
2 49 47.251 -3.5694
5 88 84.161 -4.3625
10 120 115.886 -3.4283
20 140 142.727 1.9479
50 150 153.688 2.4587
70 145 144.927 -0.0503
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Output voltage VS. output current
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Circuit simulation result
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Comparison Graph

Circuit Simulation Resulf

&— Datashest |-
- -8--Simulation §77]
Z -
=
'_
=I0
o
B =
'_
& ® K]
A,
.0 =
E LA =
= o
w o v -
= o
=
i
1
|
o
]
0.0
1 10 100

COLLECTOR CLIRREMNT : IC (may

Simulation Resulf

Condition @ Ic/lg = 20

Vce (sat) (mV)
Ic(mA) : ; Error (%)
Datasheet Simulation
1 0.092 0.094085 2.2663
2 0.066 0.068561 3.8803
5 0.058 0.059854 3.1966
10 0.06 0.062011 3.3517
20 0.076 0.074042 -2.5763
50 0.12 0.120588 0.4900
80 0.17 0.171213 0.7135
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