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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

b m - -4 = =

1080mA

1. 8mA

188uf

1880

1868my

o — T{U1}

uz2

0.2

RH1106F

[B}]

R2

R1

Wl

Do ——

[Evaluation circuit]

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



Comparison Graph

Circuit Simulation Resulf
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Simulation Resulf

Condition @ Vce =0.2V

Ic(mA) Vion) (V) . _ Error (%)
Datasheet Simulation
0.1 0.67 0.673981 0.59418
0.2 0.7 0.697010 -0.42714
0.5 0.72 0.731004 1.52833
1 0.76 0.764800 0.63158
2 0.8 0.812729 1.59113
5 0.92 0.923661 0.39793
10 1.1 1.1100 0.90909

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



Trrr o1 [ T [ Trrr o1 [
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
Mt tA-I—=l—- =+ === —+FI=I—F %=+ = =— === I 14+ A== ===+ == = o
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
SR O O T 1 [N T 1 SR O O T 1
TT T T T T T T T T LI O I R [ T e e R D
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
dd 4 dmlm mlm — k= = = bk lmlm b 4 =k = == — — = | Id 4 4 d =l == = k= = =
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
LI I O O B T LI I O B T LI I O O B T
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
T O T Y RN RS TR [ Y Y NN T RS NN Fn i O T P Y TR U R
[ T T T 1 [ T T T T 1 [ T T T 1
[N [ R 1 [ T T T 1
[N h [ R 1 [ T T T 1
ST T 1 TEEmE T 1—=---F MTTA-ImCIm T - -
[N 1 L 1 [ T T T 1
[N 1 [ 1 1 [ T T T 1
UL I R I Lo e L N O
[ 1 R T [ 1 1
[N 1 [ T T T T 1 1 1 1
[N 1 [ T T T T 1 [

AR 1 FEI=ml—F =+ = == = = = [ 14+t 1
[N 1 [ T T T T 1 [ 1
[N 1 [ T T T T 1 [ 1
L ! [ B ! L !

L] | L | T |
[N 1 [ T T T T 1 [ 1
[N 1 [ T T T T 1 [ 1

R 1 Fhlmlm b 4 =k = == = = = | -4+ 4 1

[ [ [ T T T T 1 [ [

[ [ [ T T T T 1 [ [

I [ e 1 I [
YT i (0 N I T I R A I | I T R B
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1

T O T Y RN RS TR [ Y Y NN T RS NN Fn i O T P Y TR U R
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
LI 0 I W T T ey i N BN S o S D R [ e S e A i A D
[ T T T 1 [ T T T T 1 [ T T T 1
[ T T T 1 [ T T T T 1 [ T T T 1
I I I 1 [N I 1 I I I 1

& =+ &I =+

E E = =

= = = =

™ . = ™
- -

Output current vs. input voltage (OFF characteristics)

Circuit simulation result
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Comparison Graph
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IMPUT “OLTAGE UI(DFFJ ()
Simulation Resulf
Condition @ Vce=5V
Viorr) (V)
Ic(uA) . . Error (%)
Datasheet Simulation
10 0.6 0.604946 0.82433
20 0.62 0.624512 0.72774
50 0.65 0.651539 0.23677
100 0.67 0.672675 0.39925
200 0.69 0.695079 0.73609
500 0.72 0.728555 1.18819
1000 0.75 0.760935 1.45800
2000 0.79 0.804800 1.87342
3000 0.82 0.843200 -2.82927
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DC current gain vs. output current

Circuit simulation result
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Condition @ Vce=5V

Ic(mA) hFE : ; Error (%)
Datasheet Simulation

1 60 58.945 -1.75833

2 100 97.524 -2.47600

5 160 160.022 0.01375

10 200 201.944 0.97200

20 220 224.171 1.89591

50 205 198.502 -3.16976

100 74 75.311 1.77162
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Output voltage VS. output current

Circuit simulation result
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Condition @ Ic/lg = 20

Vce (sat)
Ic(mA) : ; Error (%)
Datasheet Simulation
1 0.055 0.054827 -0.31455
5 0.054 0.053692 -0.57037
10 0.06 0.061379 2.29833
20 0.08 0.078596 -1.75500
50 0.14 0.134175 -4.16071
80 0.2 0.199542 -0.22900
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