Device Modeling Report

COMPONENTS: Digital transistors (built-in resistors)
PART NUMBER: DTA143ZKA
MANUFACTURER: ROHM
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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
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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Input voltage vs. output current (ON characteristics)
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Circuit simulation result
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Comparison Graph

Circuit Simulation Resul{
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Simulation Resulf
Condition@ Vo =-0.3V
Vion) (V)
lo(A Error (%
(A) Datasheet Simulation (%)
-100u -670m -649.588m -3.04657
-200u -678m -671.032m -1.02773
-500u -690m -702.595m 1.82536
-1m -700m -731.806m 4.54371
-2m -740m -770.952m 4.18270
-5m -840m -857.215m 2.04940
-10m -1.0 -0.983698 -1.63020
-20m -1.3 -1.2435 -4.34615
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Output current vs. input voltage (OFF characteristics)
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Comparison Graph

Circuit Simulation Resul{
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Simulation Resulf
Condition @ Vcc =-5V
Vicorn (V) o
lo(A) Datasheet Simulation Error (%)
-1u -0.5 -0.516809 3.36180
-2u -0.54 -0.536456 -0.65630
-5u -0.57 -0.562685 -1.28333
-10u -0.59 -0.582409 -1.28661
-20u -0.6 -0.601566 0.26100
-50u -0.62 -0.628308 1.34000
-100u -0.64 -0.648187 1.27922
-200u -0.67 -0.669675 -0.04851
-500u -0.7 -0.700874 0.12486
-1m -0.74 -0.729653 -1.39824
-2m -0.8 -0.768966 -3.87925
-5m -0.88 -0.851724 -3.21318
-10m -1.0 -0.971883 -2.81170
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DC current gain vs. output current
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Comparison Graph

Circuit Simulation Resulf
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DUTPUT CURREMT :© -lo (&)
Simulation Resulf
Condition @ Vecc=-5V
Viory (V)

lo(A E 9

o(A) Datasheet Simulation rror (%)
-100u 9 8.7757 -2.49222
-200u 17 16.504 -2.91765

-Im 65 62.444 -3.93231

-2m 100 98.641 -1.35900

-5m 150 152.559 1.70600
-10m 180 183.313 1.84056
-20m 198 195.177 -1.42576
-50m 160 165.091 3.18188
-100m 90 87.011 -3.32111

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




RSN PRSI | I R | T}
B R R

[ESPRSEIN I

T [ A |PUNY A A s

TTTTTTTTTTATTTTATATrATAT T T
[RSQUEESES [ I | [N U | TN R [

F-=-=-=-=-=¢F==-=r-=F-=7T-r=-rrt

S A S
CZIIIIIZIITTIIIIIIRNINT
CoIIIIIoTIITIIIIIIILIIY
U ) e I o R
U i I e ) M

e Ty Y R Mt iy B

i Y E I R Mt Y S
F e e e el oLl Ll
T

i Y E I R Mt Y S
i T R R S
==~ ~"=""r=="°"r==c~71T°r2°r T
e m e - Lol Lo

lation resulf

-1.0W

Imu

-1. 0mW

—100md

-I_1z

o Wi{Fl:z)

=100k

ircuit s

Output voltage VS. output current

c

10mAde

0.0%

F1
GAIN

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

i

1

OTAI43ZRA

10N CIrcu

[Evaluat



Comparison Graph
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OUTPUT CURRENT : -l (&)
Simulation Resulf
Condition @ lo/li = 20
Vi (V)

lo(A E 9
o(A) Datasheet Simulation rror (%)
-1m -80m -76.153m -4.80875
-2m -74m -74.105m 0.14189
-5m -74m -77.336m 4.50811
-10m -82m -85.358m 4.09512
-20m -105m -102.664m -2.22476
-50m -160m -156.737m -2.03938

-1000m -260m -259.396m -0.23231
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