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Notes

Equipment

o Connect the fiber optic transmitter and the fiber optic receiver with the plug in power
supplies.

e Insert the plug in power supply into a suitable wall outlet.

e Optical power sensor S: The display of the instruments of the optical power sensor (CASSY
Lab) starts blinking under excessive illumination or with too weak light signals.

e For measurements with plug less PMMA-fibers (from the set of fiber-optic waveguides and
accessories 736 421) use the loose fiber adaptor.

Use of the CASSY example files

e Copy the files included in the CD (text as *.pdf and measurement files as *.labx) in the
same subdirectory, e.g. C:\FiberOptics_T7261.

e Install the CASSY Lab Software on your PC.

e By clicking “Load the CASSY Lab example”, a special measurement file is loaded,
customized for the experiment. If the automatic start fails on your PC, you have to start the
file name.slab manually.

e Loading the measurement files requires the CASSY Lab 2.

EMC

The sensitive electronics of the equipment that is used for experimentation in this manual can be
affected by ESD (electrostatic discharge). Therefore, static electricity must be avoided or
eliminated by discharge. If necessary, move the experiment set-up to a desk, which is less
sensitive to interference.

Experiments

This manual might contain additional experiments with devices which are not included in the scope
of delivery. In this case only those experiments can be performed, for which LD delivered the
required material. Thus customers are not entitled to claim for compensation such as free-of-
charge deliveries of supplementary apparatus. Additional experiments deviating from the
procedures described herein are possible, if carried out by qualified personnel taking into
consideration prevailing security standards. The sample solutions given in the results are only
approximate. Actual results can differ in principle for the following reasons from the figures given
here:

e Setting of the operating points (potentiometers, encoders)
e Component and measurement tolerances
e Fluctuations in the supply voltages etc.

All measurement results were recorded with the equipment from the material list. Because the
measurement interface CASSY and the software CASSY Lab are very versatile tools, they are
preferred for experimentation.

Manuals

Instruction sheets or additional information (software) of third-party devices and must be read prior
to the tests.

Further claims from this manual are excluded!
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Theory
Physical principles
The electromagnetic spectrum

For the transmission of messages, the propagation of electromagnetic waves in a transmission
medium is of fundamental importance. The medium does not have to be a metalic conductor,
waves can also propagate in a vacuum or in a dielectric material. The spectrum of electromagnetic
waves reaches from the long radio waves up to short-wave cosmic beams. For optical
communications technology only a very small range is suitable, namely infrared (IR) and visible
(VIS), as well as the ultraviolet (UV) part of the electro-magnetic spectrum. Visible light takes up
only the narrow range of 380 nm (violet) up to 780 nm (red). Bordering this range toward the
smaller wavelengths are the ultraviolet beams while the IR beams are located at larger
wavelengths. Light in the narrow sense of the word refers to the electromagnetic waves in the
visible range, although this definition often includes the IR and UV range. The following relationship
(1) exists between the wavelength A and the frequency f.

1=%
Ain nm fin Hz
3

‘102 10°
1 01 107 =
10 71 o visible
180‘ — 10° electrical waves 800 nm range

] 10"
10° 11
10° —1 0«2 ¢
10| 1
10° 10" IR beams

14

183 — 71 8'5 \ 4 700 nm red
D N e A 600 nm orange
10° | 1318 X beams )g;reen
107 107 500 nm o
! O:; L 10" 400 nm | Vig%t
107 . 107 gamma beams
107‘47 102
10 cosmic beams

Where ¢, stands for: ¢, = 3:10° m/s, the velocity of light in free space. The range from 500 nm up to
1500 nm is particularly well-suited for optical transmission.

Beam optics

Light propagation in a multimode optical waveguide can be explained using the laws of geometrical
optics. Light serve as a simple theoretical concept (model). They represent the ideal form of cones
of light with small aperture angles, propagating in straight lines. They can be guided or deflected
into other directions using mirrors, prisms or lenses. The process of guiding light in an optical
waveguide is based on the laws of refraction and reflection. As a rule both processes occur when a
beam incidents a dielectric surface. If a beam strikes the surface of two different substances with
different refractive indexes n, then the following holds true according to the law of reflection:

a=oa'

The angle of incidence a and angle of reflection a’ are in the same plane.

‘LDJLD DIDACTIC © by LD DIDACTIC GmbH
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sind C

it
sinf ¢,

The ratio of light velocity ¢, in vacuum to the velocity of light ¢ of the medium is called the refractive
index n. It is a material constant and indicates by how much the light velocity in a medium is
smaller than in a vacuum.

&
n
Using the equation we obtain:

sina N

h
sinff n

When the angle of incidence a is increased, the angle of refraction 8 reaches the value £ =90°
during the transition from an optically denser medium with refractive index n, to an optically less
dense medium with refractive index n,. In the case of two opaque media the one designated
optically denser is the one in which the light velocity is lower. The corresponding angle of incidence
O is:

n,

sing, =—
nl

] ]

3 normal 3

2
o
n,
I 1
/ 2

7

\Q

N
AN

“ 3

Reflection and refraction

Thus, if the angle of incidence surpasses the critical angle a., no refraction can occur and the
beams are totally reflected at the surface. This phenomenon is called total reflection. It only takes
place during the transition from an optically denser medium to an optically less dense one.

<LD>LD DIDACTIC © by LD DIDACTIC GmbH
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Fiber optic telecommunications systems

Design of optical waveguides

Total reflection is exploited as the guiding mechanism in optical waveguides (multimode fibers).
For this reason the optical wave guide consists of a cylindrical core and a concentric cladding
surrounding. Here the refractive index n; in core glass is somewhat larger than that of refractive
index n; in the glass cladding. All light beams which do not deviate more than (90°- a;) from axial
direction of the optical waveguide are guided inside the glass core. In order to launch a light beam
into the glass core from an external source (air with refractive index ny = 1) the following holds true
for the coupling angle © (© = angle between beam and fiber axis):

sind n

-7 1
sin(90" —a) N,
From this it follows with ng = 1:

sin@ =n, cosa =N +/(1-sin’a)

The largest coupling angle O, is called the acceptance angle of the fiber optic waveguide and is
only dependent on the two refraction indexes ns and n,. The sine of the acceptance angle is called
the numerical aperture NA of the optical waveguide:

NA=sind, =,/(n} —n’)

This numerical aperture NA B is an important quantity for coupling light into a fiber optic
waveguide. The greater the numerical aperture of an optical fiber, the more light can be coupled,
but this also introduce more propagation time differences between higher order modes.

Light guided through a fiber optic waveguide

‘LDJLD DIDACTIC © by LD DIDACTIC GmbH
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If we consider the refractive index n of a fiber optic waveguide as a function of the radius r of the
core material, this relationship is referred to as an index profile. In practice two refractive index
profiles have prevailed:

Fiber optic profiles

e Step index profile (Sl)
e Graded index profile (Gl)

The step-index profile is characterized by a constant refractive index n; within the core and a sharp
drop to n, (ns > ny) at the boundary between the core and cladding.

Mode distribution in a step index fiber

The figure shows that beams guided in a flatter fashion travel a shorter distance than the ones
traveling at a steep angle because the latter types are reflected more frequently. This is referred to
as modes of higher order (multiple zigzag course) and accordingly modes of a lower order (few
reflections). Modes are possible propagation paths in a fiber optic waveguide. The existence of
mode of various orders leads to complications in signal transmission. A light pulse of short duration
may be guided over many different paths, (higher modes with various propagation times). Out of
brief, sharply time limited input pulses, a severely dispersed pulse (mode dispersion) appears at
the output, which is the sum of all signals reaching the fiber's end one after the other. Thus the
step index fiber is not suited for the transmission of broad band signals. The graded-index profile
provides assistance here. In contrast to the step-index profile the light beams in a fiber optic
waveguide do not propagate in zigzag fashion. The refraction index profile of a graded index fiber
changes continuously over the radius of the fiber. The guiding mechanism of the graded index fiber
is no longer based on total reflection, but on refraction. Frequently a parabolic profile is used. Due
to the continuously changing refractive index n( in the glass core, the beams are constantly
subjected to refraction. The propagation direction is constantly changing running in wavelike paths
along the axis of the fiber. Steep beams oscillating around the axis always have farther to travel
than the light beams traveling along the axis. However, due to the lower refractive index outside
the axis of the fiber these beams travel at faster speed, through which the longer distance is made
up for in time. As a result, the differences in propagation time for the individual beams disappear
almost completely. Modal dispersion is only slight. However in order to achieve maximum
transmission performance, a special kind of step index fiber is used; the single mode fiber
(monomode fiber). The fiber radius must be in the range of 2 ym — 10 ym. Only one single mode
can propagate along the core thus eliminating the possibility of any propagation time difference (no
modal dispersion). The following figure provides an overview concerning the dimensions, refractive
index profiles and some additional characteristic variables.

<LD>LD DIDACTIC © by LD DIDACTIC GmbH
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Common types of fiber optic waveguides

IN n,=1,517 ouTt
4
a) 230 pm 200 pm ﬂ \/(‘
H
_l_ ¥ N
¢ n,=1,527 !
, N n = 1,54 ouT
T ¥
b)  125pm 50 um M R
H
l -
‘ n, = 1,562 7
; IN n, = 1,457 ouT
v
©) 125 ijm 9 um b
f n =1,471 i
a: stepindex (Sl) multimode diameter core/cladding 230/200
b: graded index (Gl) multimode diameter core/cladding 50/125
c: stepindex (Sl) monomode diameter core/cladding 9/125

Fiber production, material selection

Plastic and silica glass have gradually become predominant for the production of fiber optic
waveguides. So-called all plastic waveguides are used for simple communication systems. The
most common fiber type consists of an approx. 970 um thick core of poly-methyl-methaacrylat
(PMMA) and an approx. 15 pym thick cladding made of silicone or Teflon. PMMA is primarily used
to manufacture step index fibers. They are easy to handle, robust and are well suited for
employment in industrial application for short and medium length left (up to approx. 100 m). The
figure shows the schematic design of a PMMA fiber. The NA amounts to 0.47 which corresponds
to an acceptance angle of 28°. For high traffic transmission left (e.g. cable networks and
telecommunication networks operated by telephone and communications companies) monomode
fibers are needed. These are manufactured out of silica glass like step index fibers. The advantage
of silica fibers is a considerably lower attenuation.

Design of a PMMA fiber

1: core, diameter: 970 um, nq = 1.492

2: optical cladding: 15 um, n2 = 1.417

3: protective jacket, diameter: 2.2 mm

© by LD DIDACTIC GmbH

@LD DIDACTIC

12



T7.26.1

In optical communications technology LED and solid-state lasers (LD) are primarily used as light
sources. Taken from the electrical point-of-view these semiconductor light sources are considered
PN diodes, which are operated in the forward direction. The effect of spontaneous recombination is
exploited in LED sources.

Light sources

Detectors

The opto-electrical conversion brought about by the absorption of the light beam takes place in the
photodiode. In actual practice the spectral sensitivity S, is important. This indicates which current
Ip is obtained at the photodiode for prespecified, incident light power P,. Typical values for silicon
diodes for a wavelength of 850 nm are at about S, =0,5A/W. The figure demonstrates the
relative sensitivity of photodiodes as a function of the wavelengths for various semiconductor
elements when compared to the sensitivity of the human eye.

%
4 100 .
T A Zan%s
20 / GEIAS‘:'!SI'," :
e human 4
eye / ™~ Ge-diode

i |

20 \
NN \
200 500 1000 1500 2000
ultra- visible near middle
violet | light infrared infrared
Ahm ——
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Attenuation

Any form of energy transmission involves power losses. In communications this is referred to as
attenuation. Important examples of this in optical communications technology are:

e Coupling attenuation of the connectors
e Material attenuation of the fiber optic waveguide

The attenuation of the fiber optic waveguide depends on the wavelength, while, the attenuation of
the connectors is independent of the wavelength. The coupling attenuation mainly depends on the
beam angle of the light source and the aperture angle or numerical aperture of the optical fiber.
During the transition from connector to connector the light is refracted while passing through the
air. As a result, a portion of the light no longer arrives at the aperture angle opposite fiber and is
thus lost for signal transmission. Material attenuation of the fiber optic waveguide is caused by:

e Light scattering
e Light absorption
e Beam losses related to the guidance of the waveguide.

L 1 1
400 500 600 700 %00 900 1000 1100 1200 1300 1400

Alnm] ——

Fiber optic attenuation

(1) APF Cable (all plastic fiber e.g. PMMA
(2) PCF plastic cladding fiber
(3) Glass fiber

Linear scattering (Rayleigh scattering) is due to statistical fluctuations in the refractive index. These
result from random molecular structures in the waveguide material. The refractive index varies in
sections which are small in comparison with the wavelength of light. Absorption means the
conversion of beam energy into heat when impinging on impurities (atoms or molecules). The

severity of the effect depends on the wavelength and spans the entire range, from ultraviolet to
infrared.

@LD DIDACTIC
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In addition to the scattering and absorption there also exists beam losses through conversion from
guided to unguided modes. Fluctuations in diameter or concentrations etc. are responsible for this.
Furthermore, there are modes in which energy flows from the core into the cladding: Leaky modes
are produced. The tendency to leaky mode formation increases, when the fiber becomes bent.

Light escapes
critical angle ex-

ceeded \

However, due to the relatively high attenuation in the cladding material mantle modes are
incapable of propagation even without a bent optical waveguide. Ranges in which the attenuation
assumes minimum values are referred to as optical windows. In conjunction with the corresponding
emitter elements the range around 660 nm is used in plastic optical fibers and the range around
850 nm (1% window) and 1300 nm (2" window) for glass optical fibers.

<LD>LD DIDACTIC © by LD DIDACTIC GmbH
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Training system
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LwL-SEN:
FIBER-0PTIC TRANSMITTER

736 411 Fiber optic transmitter

Three integrated, LED for experiments at various
wavelengths. Potentiometer for the continuous
setting of the bias voltage for recording
characteristics. 4-mm sockets for the connection
of the Sensor-CASSY interface. Internal signal
generator (triangular/ square-wave) with BNC/4-
mm output sockets for experiments involving
modulation. Note: LEDs are subject to change in
production. Thus the wavelengths of the LEDs
within the Fiber optic transmitter can deviate from
solutions given in the text.

736 421 Set of optical fibers and accessories

Set of PMMA fiber-optic cables with step index profile and
980/1000 pm core/cladding diameter. Plastic cladding with
2.2 mm external diameter.

1 Optical fiber, length 50 m

1 Optical fiber, length 20 m

1 Optical fiber, length 10 m

1 Optical fiber, length 5 m

1 Plastic optical fiber, transparent, length 10 m
diameter 1 mm with connection piece 2.2 mm

1 Plexiglas directional coupler

1 Polishing tool

1 Abrasive cloth

[—FMI—\

@
i

736 412
LWL EMPFANGER
FIBER-OPTIC RECEIVER

736 412 Fiber optic receiver

Discretely assembled transimpedance amplifier with
switchable conversion resistors. Separate DC and AC
output. The DC output permits investigation of the dark
current. With the AC output the advantages of modulation
can be demonstrated. Built-in piezo loudspeaker.

736 429 Fiber optic microscope

The light is switched on, when the microscope is opened.
In order to spare the batteries close the microscope after
use.

Loose fiber adapter for checking the fiber end surfaces of
bare PMMA sections. Only tighten when necessary.

@LD DIDACTIC
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LED characteristics

Theory

The diode characteristic in flow direction (Ur > 0) is described by the differential resistance re.

AU
re = A

Al
The efficiency of the LED is relatively low, as the generated beam is partially re-absorbed or does
not even escape the crystal due to total reflection. One advantage for analog modulation is the
linear power-current characteristic (Pl), which spans a wide range. This prevents the generation of
harmonics. Therefore an LED is particularly well-suited for use in analog techniques with their
attendant demands on linearity.

Material

1 736 411 Fiber optic transmitter

1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 500 604 Safety connection lead 10 cm, black
2 500 644 Safety connection lead 100 cm, black
1 500 642 Safety connection lead 100 cm, blue
1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers
1 PC

@LD DIDACTIC © by LD DIDACTIC GmbH
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Carrying out the experiment

‘LD’LD DIDACTIC © by LD DIDACTIC GmbH

18



T7.26.1

Presetting
Fiber optic transmitter Fiber Fiber optic receiver
MODE Cw Rc -
BIAS Vg — left --- Output -
SOURCE LED1/2/3

Current-voltage characteristic

Set up the shown experiment.
Load the CASSY Lab example LEDCharacteristic.labx.
Start the measurement by pressing F9.

Record the current-voltage characteristic of the emitting LED in the forward direction, by
slowly turning the potentiometer Vg to the right. Note: At the socket 1ex100 Q a voltage
across an internal 100 Ohm resistor is measured. The diode current is thus converted into a
voltage, which is easier to measure.

Reaching the top right position of the potentiometer press F9 again.

Draw a tangent which intersects with the current-voltage characteristic. To do this make a
right mouse click into the diagram Fit Function / Best-fit Straight Line. Mark the
measurement values in the steep part of the characteristic by pressing the left mouse
button. The parameter A is the inverse value of the differential resistance rx:

Discuss the characteristic Determine the differential resistance re. What can be concluded
about the differential resistance of the LED?

SOURCE | A/mAV™* re/Q Vs/V
LED 1
LED 2
LED 3

Repeat the recording and the evaluation of the characteristic for the LED 2 and LED 3.

Current-Power characteristic

Load the CASSY Lab example LEDInputPower.labx.

Start the measurement by pressing F9.

Record the current-power characteristic of the emitting LED in forward direction by slowly
turning the potentiometer VF to the right.

Reaching the top right position press F9 again.

Display the current-power-characteristics in a common diagram.

<LD>LD DIDACTIC © by LD DIDACTIC GmbH
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Results

i

] p
/ : /?/

N\
\

' o 1 2 50

LED characteristics Electrical input power of the LED

blue:  Vo=12V

red: V=15V

black: Vs=1.7V
Summary

The LED practically blocks until the threshold voltage Vs are reached. Only after a further rise in
the diode forward voltage Ugr does the current increase steeply. If a tangent is applied to the steep
part of the characteristic, than we obtain the threshold voltage at the point where the tangent
intersects the voltage axis. The values obtained with CASSY Lab can be taken from the adjoining
table.

SOURCE | A/mAV e Vs/V
LED 1 104 9.6 1.7
LED 2 266 3.8 1.5
LED 3 572 1.7 1.2

Note: Changes in electrical characteristics can arise due to modifications in the production of the

LEDs.

@LD DIDACTIC
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The transimpedance amplifier

Theory

Transimpedance amplifier

In the fiber optic receiver 736 412 a PIN photodiode is used as the receiving element. The
photodiode can be represented in the equivalent circuit diagram as a light-controlled current
source. For this, it is biased in the blocking direction. Its reverse current /r is then proportional to
the intensity of the incident light. Using the shown circuit, the highly resistive current source of the
photodiode is converted into a low resistance voltage source. If an ideal operational amplifier is
assumed, the entire photocurrent /» flows off across the conversion resistor designated R¢. Since
the positive input of the op-amp is connected with respect to earth potential the output voltage is
set to a value which is given by -lr*Rc. Because the conversion factor between the input variable
(photo current /p) and output variable V4 has the dimension of an impedance, the circuit is called a
transimpedance circuit. Due to the linearity existing between the incident light power and the output
voltage, the transimpedance circuit can be employed for relative power measurements.

Material

1 736 411 Fiber optic transmitter

1 736 412 Fiber optic receiver

1 736 421 Set of fiber-optic waveguides and accessories
2 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

2 500 644 Safety connection lead 100 cm, black

1 500 642 Safety connection lead 100 cm, blue

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC

@LD DIDACTIC © by LD DIDACTIC GmbH
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Fiber optic receiver
MODE Cw Rc 100 k
BIAS Ve — left 10m Output DCV
SOURCE LED1/2/3

e Set up the shown experiment.
e Put the fiber at both endings firmly into the connectors.
e Load the CASSY Lab exampleTransimp.labx.

e Start the measurement by pressing F9.

e Slowly enhance the LED bias voltage (V) at the fiber optic transmitter.
e Reaching the top right position press F9 again.
o Switch Rc to 10 K and 1 K. What do you observe?

¢ Remove the fiber from the receiver. Cover the photodiode with your finger. Enhance the

sensitivity of the multimeters to 100 mV. Vary Rc. What do you observe?

e Connect the fiber with LED 2 at the fiber optic transmitter and switch SOURCE to LED 2.

e Start a new measurement by pressing F4 and F9.
e Successively take the characteristic for LED 2 and Rc =1/10/100 k.

e Finally press F9 again.

e Connect the fiber with LED 3 at the fiber optic transmitter and switch SOURCE to LED 3.

@LD DIDACTIC
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Results
LED 1: (e.g. % = 665 nm) aall
Interpretation: R e S— —
The curve for Rc =100 k has the steepest i \
(negative) slope. There is a linear i \
relationship between the output voltage of i \
the transim-pedance amplifier and the ™.
forward current I of the LED. } \\
LED 2: (e.g. A =470 nm) =
™ T
m \\
| \
i \
LED 3: (e.g. » = 950 nm) aall
Interpretation:
No output voltage can be measured at the i
transimpedance amplifier. The attenuation of i
the optical fiber is too high for this i
wavelength.
Note: The wavelength of the light emitted by
the transmitter LEDs may change due to the .
current availability of electronic components. ’ ’ .
The results of the experiments are not
significantly affected.

Summary

Apart from the DC output due to dark current, there is a parasitic DC-voltage from the offset of the
op-amp. The offset voltage is not influenced by Rc. The dark current and thus its parasitic voltage
are very small. To reduce the influence of offset and dark current it is common use to modulate the
light signal. The transimpedance amplifier needs an AC coupling for this.

<LD>LD DIDACTIC © by LD DIDACTIC GmbH
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Optical power of the emitting diodes

Theory

In this experiment the optical power P, emitted by the LED is determined. Since we already know
from the last experiment the electrical power consumption P; of the LED as a function of the
forward current the electro-optical efficiency n can be calculated as the quotient P.,/P; and
represented as a function of the forward bias current Ir. An optical power meter is needed to
measure the absolute optical power P, This is normally calibrated in dBm and gives a direct
optical power reading.

Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12 VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC

@LD DIDACTIC © by LD DIDACTIC GmbH

24



T7.26.1

Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE CwW
BIAS Ve > left 5m CASSY channel A
SOURCE LED 1
@LD DIDACTIC © by LD DIDACTIC GmbH
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Recording the power characteristic
e Set up the shown experiment.
e Put the fiber at both ends firmly into the connectors.
o Load the CASSY Lab example OpticPower.labx.
e Start the measurement by pressing F9.

e Turn the potentiometer V¢ slowly to the right.
e Reaching the top right position, press F9 again.
¢ Repeat the measurements for LED 2 and LED 3.

Determining the electro-optical efficiency

o Determine for each LED the forward voltage Ug, which comes with the forward bias
currents [r = 10/20/30 mA.

e Determine the electrical input power P; = I¢ ~ Ur.

o Calculate the electro-optical efficiency of the total transmission line n = P,/P;.
e Take the values for P; and P, from the CASSY tables.

¢ Note all values into the table.

Electro-optical efficiency

lr =10 mA lr = 20 mA I = 30 mA
SOURCE | PYymW | P/uW | n/% |Pi/mW | PJ/uW | n/% |PJ/mW| PJuW | n/%
LED 1
LED 2
LED 3
@LD DIDACTIC © by LD DIDACTIC GmbH
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Results
AT
| — L~
/// e g e
el /

| L~ - |

ad | /

Optical power of LED 1 Optical power of LED 2

gl
E

Optical power of LED 3

Interpretation

e  Only the PMMA-fiber with 10 cm gives a power measurement for the LED 3.

e The attenuation of the optical fiber is too large.

<|.D>LD DIDACTIC © by LD DIDACTIC GmbH
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Electro-optical efficiency

Ir=10 mA I =20 mA I =30 mA
LED 1 16.8 11.4 0.07 36.1 26.2 0.07 58.1 40.3 0.07
LED 2 15.5 18.4 0.12 30.0 37.6 013 | 474 56.2 0.12
LED 3 11.3 3.1 0.03 24.8 3.1 0.01 38.0 3.1 0.01
Summary

The electro-optical efficiency n represents the ratio of optical output power P, to the supplied
electrical power P,. It is a measure of the power dissipation along the entire transmission link

e Crystal > LED housing
e LED housing - air
o Air - fiber optic waveguide

The total efficiency lies in the maximum range of around 1 %. The coupling losses of the plugs also
reduce the efficiency of the entire link. The electro-optical efficiency of an LED lies at
approximately n = 3...4%. It is that low because the beam generated remains in the LED due to
absorption and reflection. The curve of the PI- characteristic is nearly linear, i.e. a continuous
change in current results in a proportional change in optical power. If the current changes
sinusoidal or square-wave shaped through modulation the consequence is a corresponding
change in optical power. Therefore the LED is used particularly for signal transmissions in which it
is essential to keep the shape of the transmitted signal. If one were to continue increasing the
current /= then we would eventually see saturation in the optical power characteristic. The reason
for this is the power dissipation in the LED caused by higher currents. A portion of the electrical
power supplied is converted into heat and not into light, power losses climb, the efficiency falls. In
order to keep such a thermal excess to a minimum, efforts have to be made to ensure good
cooling.

Notes

Deviations from the numerical values are possible because:
¢ Different power of the LED
¢ Different sensibility of the photodiode
¢ Conditions of the fiber ends (crashed, polished)

Absolute values are only meant as a guideline.

@LD DIDACTIC
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Light guidance by optical waveguides

Theory

Large-core-fibers are optical waveguides with a large cross-section ® in comparison to the
wavelength A. The PMMA fibers used in this training system with a core/clad diameter of
970/1000 ym are among these large-core fiber waveguides. In these kinds of fibers the guiding of
light can be explained in terms of beam optics using the principle of total reflection. Only core-
modes are guided over long disturbances. These are excited by light, which incidents on the front
surfaces of the optical fiber below a particular maximum angle (acceptance angle).

Material

1 736 411 Fiber optic transmitter

1 524 0512 Optical power sensor S

1 736 421 Set of fiber-optic waveguides and accessories

1 562 791 Plug-in power supply 12 VAC

1 524 013S Sensor-CASSY 2 Starter

1 564 482 Book: Experiments with PMMA fibers

1 PC

@LD DIDACTIC © by LD DIDACTIC GmbH
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Carrying out the experiment

Guidance of optical fibers: Fiber optic transmitter with fiber, free end in front of white screen (sheet of paper)

Guidance properties of optical fibers

Presetting
Fiber optic transmitter Fiber
MODE Cw -
BIAS Vg — right 20m -
SOURCE LED 1 transparent
@LD DIDACTIC © by LD DIDACTIC GmbH
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Note
The experiment results are best when performed in slightly dimmed conditions.

e Put the transparent fiber into the receptacle of the LED 1.

¢ Hold the emitting end of the fiber flat on a white piece of paper. Observe how the light exits.
What happens when you slightly bend the roll of fiber?

e Make several sharp kinks about 2 cm from the end of the fiber. What do you observe? Scratch
the surface open at a few places of the bent piece of fiber. What do you observe?

<|.D>LD DIDACTIC © by LD DIDACTIC GmbH
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Total reflection

Total reflection: Fiber optic transmitter, acrylic glass coupler and optical power sensor

The acrylic glass coupler is used here only as the transfer medium between the fiber optic
transmitter and the optical power sensor. The Sensor-CASSY is placed upside down for easy

connection of the coupler.

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE TTL
BIAS Vg — right acrylic glass coupler -
SOURCE LED 1 CASSY channel A

e Set up the experiment with Sensor-CASSY and optical power sensor S as shown.

o Load the CASSY Lab example TotalReflexionOPS.labx.

o Measure the optical power (Measurement ,undisturbed®).

¢ Now touch the acrylic coupler with your finger. Measure the optical power (Measurement

,disturbed®).

¢ Repeat the experiment with the transparent optical fiber. For this insert the free end into the
optical power sensor and hold it there tight. Try to keep from shaking! Enter your

measurements into the table.

@LD DIDACTIC
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Optical power / dBm

Measurement undisturbed ‘ Measurement disturbed

Variants

e Try other LED.

<|.D>LD DIDACTIC © by LD DIDACTIC GmbH
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Results

Guidance properties of optical fibers

When the light leaves the transparent fiber, this occurs with a more or less clearly recognizable
beam cone. Slight pressure on the fiber leads to an increase of bend attenuation. The rolled up
fiber illuminates weakly in the area where small turn radii prevail. Sharp kinks cause severe
leakage out of the optical fiber. Then the fiber optic waveguide looses to a great degree its capacity
to guide light waves. The fiber cladding is destroyed by excessive scratching or roughing of the
surface. The total reflection now occurs at the external surface bordering on the air and can easily
be distorted. This also becomes visible by a weak illumination of the fiber.

Total reflection

Optical power /dBm

Measurement undisturbed | Measurement disturbed

-11.9 dBm | 15 dBm

Acrylic glass does not have any core jacket structure. It guides light waves through total reflection
at the glass-air boundary. According to the Goos-Hanchen theory, during total reflection the light
waves penetrate several wavelengths deep into the medium with the lower refractive index and
then run along the border as surface waves before they return into the medium with the higher
refractive index again. These surface waves can easily be disturbed by touching, which leads to a
drop in optical power being transmitted along the acrylic glass link. In contrast to simple acrylic
glass, the transparent optic fiber has a core jacket structure. The total reflection necessary for light
transport occurs here at a boundary protected from external contact. Consequently the optical fiber
cannot be disturbed.

‘LDJLD DIDACTIC © by LD DIDACTIC GmbH
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Attenuation

Theory

Attenuations can be measured either according to the throughput method or according to the
principle of pulse reflectometry. Throughput measurements require access to both ends of the
cable (normally not possible for installed cables). The pulse reflectometry only needs
measurements on one end of the cable but also requires considerably more measurement
equipment. One standard throughput the measurement is performed according to the cutback
method. Here the optical power P, is measured at one end of a known cable length /. Then the
cable is cut back to a few meters in length and the transmitted optical power is determined again.
This method is used to keep the launch conditions the same. This advantage is offset by the
disadvantage that measurement method is not without damage. Every measurement irreversibly
means the loss of a section of fiber. After a finite number of measurements the fiber becomes too
short. This procedure is too expensive for student experiments. Thus for the purpose of
experimentation the attenuation measurements are described as throughput measurements on
premade optical fibers of different length. A typical parameter for an optical waveguide is the
attenuation coefficient a, which is defined as attenuation per km of waveguide material. The
attenuation of an optic waveguide for a fixed wavelength is given by:

a 10.000, PR,
= log—

dBkm™ Al P,

Enter Al in m.

Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
CWwW all
MODE
BIAS Ve — right lengths CASSY Input A
LED 1/2/3
SOURCE

e Set up the shown experiment
e Select LED 1 with SOURCE.

o Put the fiber with / = 5 m firmly into the connector of the LED.

e Load the CASSY Lab example Attenuation.labx.

e Right mouse click into the instrument PA1 activate settings sensor input — 0 «<—. The

display changes to 0 dB.

e Measure successively the fibers with /= 10/20/50 m.

e Calculate the attenuation a/dBkm™. For that, insert the attenuation values into the

appropriate formulas.

o Repeat the measurement for LED 2 and LED 3 respectively. If necessary, change the

settings in CASSY Lab.

@LD DIDACTIC
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PA1/dB
Ie/mA | SOURCE | I=5m | =10 m | =20m | =50 m a/dBkm™
4245 | LED1 a-1000, .
45
LED 2 a:@%:
15
LED 3 a=1000,
5
Variant
¢ Demonstrate the bend attenuation.
10.000 e,
{f \v!'.
I
" 1
{\ FV/
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Principal characteristic of attenuation for PMMA
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Results
PA1/dB
If/mA | SOURCE |=5m [=10m [=20m [=50m a/dBkm™
42.45 LED 1 0.0 -0.4 -3.0 -9.3 a= 1000 =207
LED 2 0.0 -3.7 -9.9 <-15.0 a= ma20= 660
LED 3 0.0 -14.9 <-19.7 a =@am = 3000
Summary

Mean fiber attenuation for die LED 3 is hard to estimate: a > 3000 dBkm"
Interpretation

Of the two attenuation minima between 500 nm and 700 nm the one at A = 650 nm is most suitable
for link lengths up to 100 m. Furthermore, the switching times for the red LED are shorter than for
the possible green emitter at A = 560 nm. Consequently LEDs in the visible red range (A = 665 nm)
are particularly suitable for data transmissions using PMMA. For short link lengths in the range of
several meters favorable power /cost ratios can be achieved using very powerful IR-emitters, in
spite of the enormous fiber attenuations. If the fiber is bent too severely, then modes are guided
flatly through the cladding and out of the waveguide. In this case leaky modes are exited. The
propagation in the fiber optic core is also hindered by scattering and absorption. The former can
occur at faulty sites (e.g. imperfections or trapped crystals) or at areas with fluctuating dielectric
constants. The latter is called Rayleigh scattering. Another important cause for power losses
results when light causes molecules to oscillate and is thus converted into thermal energy.
Consequently, only those wavelength ranges are used for signal transmission, in which minima
arise in the attenuation characteristic curve. Such ranges are called optical windows.

@LD DIDACTIC
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Signal transmission with optical fibers

Material

1 736 411 Fiber optic transmitter

1 736 412 Fiber optic receiver

1 736 421 Set of fiber-optic waveguides and accessories
2 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

2 500 644 Safety connection lead 100 cm, black

1 500 642 Safety connection lead 100 cm, blue

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Analog modulation

Carrying out the experiment

Fiber optic transmitter: Use the OUT-sockets
Fiber optic receiver: Use the AC V-output

‘LD,LD DIDACTIC © by LD DIDACTIC GmbH
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Presetting analog modulation

T7.26.1

Fiber optic transmitter Fiber Fiber optic receiver
MODE Triangle R¢ 10 k
FREQ — min 10 m Output ACV
AMP — max loudspeaker ON
BIAS Ve — variable

SOURCE LED 1

e Set up the shown experiment

o Load the CASSY Lab example Analog.labx.

e Start the measurement by pressing F9.

¢ Enhance the bias voltage of the LED. For it turn the potentiometer V¢ slowly to the right.

¢ Observe the modulating signal Vour and the received signal Vacy for different bias voltages:
BIAS: min. / middle / max.

e Select a frequency for maximum sensitivity of the loudspeaker.

e Sketch the oscillogram with the modulating signal of the signal generator and the
demodulated signal at the output of the receiver Vacy.

e Discuss the situation for analog modulation.
Setting the operation point for analog modulation

e Display the current Iz and the voltage Vg at the LED (fiber optic transmitter) for optimum
operation point. An optical transmission system consists of which components?

Fiber optic transmitter

MODE triangle

FREQ — min

AMP 30%, mean, 60° max

BIAS Ve — variable
SOURCE LED 1

Note: The reduction of the amplitude: AMP < 30% gives parasitic effects.

o Load the CASSY Lab example AnalogCurrent.labx.
e Start the measurement by pressing F9.

¢ Enhance the bias voltage of the LED. For this turn the potentiometer Vg slowly to the right.

Variants
e Change the frequency of the modulating signal.
e Use another LED.
e Switch the loudspeaker on / off.
¢ Bend the fiber carefully and observe the attenuation.

@LD DIDACTIC

© by LD DIDACTIC GmbH

41



Digital modulation

Presetting digital modulation

Fiber optic transmitter Fiber Fiber optic receiver
MODE TTL Rc 10 k
FREQ min / max / random 10m Output ACV

SOURCE LED 1 loudspeaker ON

e Carrying out the experiment as for analog modulation.
o Load the CASSY Lab example DigitalCurrent.labx.
e Start the measurement by pressing F9.

e Sketch the oscillograms of the modulating signal (fiber optic transmitter: OUT) as well as
the output voltage Uacy at the fiber optic receiver. Briefly describe the oscillograms!

¢ Distinguish the signal parameters for analog and digital transmission.

@LD DIDACTIC
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Results

Analog modulation

T7.26.1

&

/N

MV

Bias minimum
Black: modulating signal at OUT
Red: demodulated signal at ACV

<‘§

A\ /N

VARY

Bias maximum
Black: modulating signal at OUT
Red: demodulated signal at ACV

A

tims

Fiber optic transmitter: current (red) and voltage
(black) at the LED, AMP = mean (ca.)

£

VAN
\Y

\4

Bias middle
Black: modulating signal at OUT
Red: demodulated signal at ACV

H

N

tims

N

Fiber optic transmitter: current (red ) and
voltage (black) at the LED, AMP = 30% (ca.)

-

Fiber optic transmitter: current (red) and voltage
(black) at the LED, AMP = 60% (ca.)

t/ms
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Digital modulation

H A

Red

Black: modulating signal
: demodulated signal at ACV

Summary

Anal

Analog fiber optic technology is primarily used in instrumentation, open- and closed-loop control
technology, where particularly high demands are made regarding the linearity of the transmission
channel. The linearity is mainly influenced by the current-power characteristic of the LED. Non-
linear properties of the emitter diodes lead to signal distortion. The phase shift between input and
output signal amounts to ¢ = 0°. The wanted signal shows no recognizable non-linear distortion.
Consequently, the Total harmonic distortion (THD) factor is small. An amplitude attenuation
appears here as a form of linear distortion. This can be corrected using a suitable amplifier (here
by selecting R;). The distortions in the output signal at the fiber optic receiver are dependent on the

og modulation

distortions of the diode current of the LED.

An o

The

disto

ptical transmission link consists of five components:

Modulator (control electronics of the LED)

Electro optical transducer (LED)

Optical fiber (PMMA)

Opto-electrical transducer (PIN-photodiode)
Demodulator (electronics, e.g. transimpedance amplifier)

forward current I cannot be negative (I >0). In the range of small diode currents the
characteristic changes its differential resistance. For current modulation of the LED, this leads to

rtions.
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The modulating digital signal does not require any operating point calibration. In digital
transmission links receivers with threshold value decision are used. As long as the threshold value
is exceeded by the signal coming from the photodiode, a disturbance free data transmission is
possible. Analog signals are described by the frequency, amplitude as well as their curve shapes.
In contrast, digital signals in TTL format are always rectangular. They have a fixed level and are
defined by their bit frequency, i.e. their transmission capacity. When transmitting digital signals, it
must be guaranteed that the transmitted signal can be reproduced in the receiver with sufficient
accuracy. To do this, a minimum optical power (minimum number of photons) is required at the
receiver, which ensures that a transmitted light pulse - one bit - is recognized.

Digital modulation

<LD>LD DIDACTIC © by LD DIDACTIC GmbH
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Fiber coupler

Theory

In the previous experiments transmission links were considered to be point-to-point connections
between two terminal devices. Using optical couplers it is possible to use a fiber jointly by several
transmitters and receivers. For example in an optical LAN, multiplex signals from different
terminals are transmitted via one optical fiber. On the transmitter side the signals from several
sources are combined by a multi-port coupler and fed to an outgoing optical fiber. On the receiver
side a wavelength selective coupler performs the distribution of the signals to the appropriate
receiver. The coupler used in this training system consists of two uncoated dielectric lines, which
have direct contact with each other along a length of approx. 45 mm. The lack of optical cladding in
this coupler leads to considerable susceptibility to disturbance caused by total reflection. For that
reason in real couplers the area outside the coupling zone has to be surrounded by an optical
cladding. The power distribution in a coupler is expressed by the so-called coupling factor CR. The
CR is a decisive quantity of couplers and thus it is investigated in the subsequent experiments.

U @) U (P)
1 2
7 Xy
—D ; — U@ T
O @ & @
Schematic representation: (1) light source (2) coupler (3) photo detector

For the coupling ratio CRy.1 between port 0 and port 1 the following holds true:

P
CRO—I =—71 Usually the optical power emerging at port 3 is much bigger than P1 and P2. Thus:
P+P,+P,
R o
CR,, ~— Or, in logarithmic notation:
3
CR,, P P , . .
—_— - — If we calibrate P3/dB =, we get the following relationship:
dB dB dB
CR,, . A .
—_— Respectively
dB dB
CR,, _ P,
dB dB
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Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 564 482 Book: Experiments with PMMA fibers

1 PC

Carrying out the experiment

Sensor-CASSY ,upside down*

Presetting of the multiport coupler

Fiber optic transmitter Fiber Optical power sensor S
MODE Cw
BIAS Vg — right acrylic glass coupler CASSY channel A
SOURCE LED1/2/3
@LD DIDACTIC © by LD DIDACTIC GmbH
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Notes
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The optical coupler is made of acrylic glass. Handle with care and avoid strong bending.
Before inserting the coupler, the screw nuts of the LED-diode have to be loosened.

Make sure that the coupler is inserted deeply enough into the receptacles of the LED and
the optical power sensor.

Softly align the fiber optic transmitter, the coupler and the optical power sensor, until the
maximum output signal is indicated.

The ports 0 and 3 can be interchanged. This also inverts the function of the ports 1 and 2.

It's common practice to take the absolute value of the coupling ratio (no negative
quantities).

Measuring the coupling ratio CRg.,

Set SOURCE to LED 1.
Set up the above shown experiment.
Load the CASSY Lab example CR02.labx.

Make a right click into the instrument “Optical Power Pa+“ to activate Settings. Click on:
— 0 <. Reduce V4, if the display is blinking.

The display of CRq.» changes to 0.0 dB.
Connect the optical power sensor to port 2 of the coupler.

The display of the meter changes to the actual coupling ratio CR.. List the value CRg. in
the table.

Subsequently set the SOURCE to LED 2 and LED 3 respectively.
Repeat the experiment.

Measuring the coupling ratio CRq

Set SOURCE to LED 1.
Set up the above shown experiment.
Load the CASSY Lab example CRO1.labx.

Make a right click into the instrument “Optical Power Pa+“ to activate Settings. Click on:
— 0 <. Reduce V4, if the display is blinking.

The display of CRq.s changes to 0.0 dB.
Connect the optical power sensor to port 1 of the coupler.

The display of the meter changes to the actual coupling ratio CRy.4. List the value CRg.4 in
the table.

Subsequently set the SOURCE to LED 2 and LED 3 respectively.
Repeat the experiment.

SOURCE | CR(./dB | CRy../dB

LED 1

LED 2

LED 3
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Results

Principle of the multimode fiber coupler

SOURCE CRy.1/dB | CR../dB

LED 1 20.1 6.7
LED 2 18.5 8.9
LED 3 21.0 6.1

Interpretation

o Deviations due to material fluctuations of the coupler are possible. Common values are:
CRy.1: 18...22 dB

CRy-2: 6...9dB

e The coupling ratio in forward direction CRy.; is much bigger than the coupling ration CRg.1 in
reverse direction. Thus the coupler can be used as directional coupler.
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Preparation of fiber ends

Theory

If optical fibers have to be coupled to each other in a network via connectors, high demands are
made on the integrity and cleanliness of the ends. Contaminated or even damaged fiber ends
generally lead to increased coupling losses. In glass fibers damaged fiber ends frequently have
fractures on the edges of the fibers or protruding whiskers. One often sees scratches or pits along
the length of greater or lesser severity on PMMA optical fibers. The figure shows the corresponding
faults.

b)

e B

Fiber ends: a) unpolished b) polished

In order to achieve smooth, flat and flush fiber ends running at right-angles along the axis, two
methods are used in practice for glass fibers:

¢ notching and (defined) breaking off
e grinding and polishing

For the PMMA fibers only the grinding and polishing methods come into question.

Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 736 429 Fiber-optic microscope

1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE Cw all
BIAS VE — right lengths CASSY channel A
SOURCE LED 1

e Set up the shown experiment. Use the fiber optic transmitter, the fiber and the optical power
sensor S.

e Scratch the ends of the PMMA-fiber slightly with the abrasive paper.
e Control the result with the fiber-optic microscope.
o Load the CASSY Lab example Coupler.labx.

o Right click into the instrument Paq. Activate Settings sensor input — 0 <. The display
changes to 0 dB.

e Start the measurement by pressing F9.

e Use the smooth rear side of the abrasive paper for polishing. Use a strip of scotch tape to
fasten an approx. 150 mm long segment of the abrasive paper onto a smooth surface (e.g.
bench top). Be careful: The surface of the bench should not be susceptible to scratches.
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1:
2:
3:

Abrasive paper
Polishing tool
Fiber

Insert one fiber end into the appropriate hole of the polishing tool. Apply the tool to the
abrasive paper and make circular polishing motions. After the polishing procedure, clean
the fiber ends with a soft towel or something similar. Reinsert the optical fiber into the
experiment and carry out the power measurement again. Enter the measurement results
into the table. Determine the gain g obtained by polishing.

I/m g/dB

10

20

Notes

50

The fiber optic microscope (736 429) can be used to check the quality of the fiber ends.
Use the loose fiber optic adapter for PMMA optical fibers (¢ = 2,2 mm contained in the
scope of delivery). The internal illumination of the microscope is switched on automatically
by unfolding. Fold up again after each use of the microscope, otherwise you will use up the
battery. In order to focus correctly, the optical fiber should be pushed in approximately to
the interior edge of the adapter. Focusing is performed by turning the knurled wheel.

The polishing tool has one drilled hole to accommodate the PMMA optical fiber with buffer
(b =2.2 mm) and one drilled hole for PMMA optical fibers without buffer (§ =1 mm). The
latter hole can be used to polish the transparent optical fibers.
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Results

Preparation of fiber ends

I/m g/dB
5 1.3
10 0.9
20 1.1
50 0.7

Interpretation

The polishing of one fiber end (PMMA) results in a power gain of 25% (+1.0 dB) approximately.
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Coupling losses

Theory

Plug connections can contribute additional coupling losses in an optical transmission network due
to the following fault sources:

e transversal offset
¢ longitudinal offset
e angular offset (axes of the optical fibers are at an angle to each other)

Optimally both fiber end faces should be lined up evenly and without any air gaps when two optical
fibers are connected to each other.

a: transversal offset
b: longitudinal offset
c: angular offset
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Material

1 736 411 Fiber optic transmitter

1 736 415 Fiber micropositioner

1 736 421 Set of fiber-optic waveguides and accessories
1 736 429 Fiber-optic microscope

1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE Cw fibers
BIAS Ve — right from CASSY channel A
SOURCE LED 1 micropositioner
@LD DIDACTIC © by LD DIDACTIC GmbH
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Longitudinal offset

Set the X-micrometer of the fiber-micropositioner to X = 0.00 mm.
Use the fiber mounts for bare PMMA fibers.

Use the PMMA sections contained within the micropositioner's scope of supply. Use one
section for connection of the LED 1 to the micropositioner and the second cable for the
connection between the micropositioner and the optical power sensor.

Secure the fiber by tightening the thumb screws.
Load the CASSY Lab example Longitudinal.labx.

Use the Y-micrometer, the Z-height adjustment and the angular positioner to adjust the
fiber ends until you obtain the maximum power. The fiber ends should now be in perfect
alignment to each other and there should be practically no air gap between them. Right
click into the instrument Pa;. Activate Settings sensor input — 0 <—. The display changes to
0 dB. Start the measurement by pressing F9.

Now adjust the X-micrometer in steps of 100 uym press each time F9 again.

Transversal offset

Set the X-micrometer of the fiber-micropositioner to X = 0.00 mm. (Starting position for the
longitudinal measurement).

Load the CASSY Lab example Transversal.labx. With the instrument PA1 blinking, reduce
the diode current of the LED with the potentiometer Vg, until the display gets stationary.

Make a right click into the Instrument Paq. Activate Settings sensor input — 0 <—. The
display changes to 0 dB.

Set the Y-micrometer of the fiber-micropositioner to Y = 0.00 mm (or to the stop position,
depending on the type).

Start the measurement by pressing F9.

Now adjust the Y-micrometer in steps of 100 um until you reach Y = 6.00 mm and press
each time F9.

Set the X-micrometer of the fiber-micropositioner to X = 2.00 mm.
Repeat the measurements.

Variant

Repeat the experiment for LED 2 and LED 3.
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Results

An 100 10
%

——
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Losses by longitudinal offset
Black: linear representation
Red: logarithmic representation

J L

1 ! " I |

. 0 0 [ E L 0

Yium Yium

Transversal coupling losses X = 0.00 mm Transversal coupling losses X = 2.00 mm

3dB-width: 1100 pym 3dB-width: 2000 pym

Black: linear representation Black: linear representation

Red: logarithmic representation Red: logarithmic representation
Summary

Longitudinal offset

PMMA demonstrates a field distribution at the air gap which can be approximated by a falling
exponential function. In PMMA cables an air gap of X =1500 um generates an attenuation of
approx. 3 dB, i.e. already half the optical power is lost. There is no detectable difference between
the air-gap attenuation for LED 2 and LED 3.
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Transversal offset

The transversal field distribution in front of a multimode fiber shows a dependency which can be
approximated with a Gaussian error curve. The Gaussian bell curve is given by:

E — e—CY2

Here the factor ¢ depends on the longitudinal offset X of the two fiber ends. With increasing
distance X the maxims become flatter and broader.
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At every boundary which separates areas with different refractive indices — a part of the incident
light is reflected. For the shown case, theory gives the following reflection factor:

Reduction of reflexion losses

_nh=n
n +n,

r

The equation corresponds to the reflection factor on lines. The power P, reflected at a fiber end is
proportional to the square of the reflection factor:

P, =R

If for the core glass of the optical fiber we take n; = 1,5 and for n, the refractive index for air (n, = 1)
then we obtain:

r=0.2 r? = 4%

For perpendicularly exiting light approx. 4% of the incident optical power P; is reflected at every
glass-air boundary. For an air-gap plug with 2 glass-air end surfaces this means a reduction in
effective power amounting to 8%. This power loss can be avoided by filling the space between the
fiber end surfaces with an index paste or an immersion oil. In both cases the space between is
adapted to the refractive index of the core glass. Immersion oil is not very practical because it flows
out of the air gap. Index pastes attract dirt, collecting dust and other particles. When handled
without care the particles trapped in the index paste can scratch the fiber end surfaces (abrasion).
In this experiment water is used for index matching, because of its unlimited availability. The
refraction index of water is about n, = 1.33.

Material
1 736 411 Fiber optic transmitter
1 736 415 Fiber micropositioner
1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC
1 524 013S Sensor-CASSY 2 Starter
1 524 0512 Optical power sensor S
1 564 482 Book: Experiments with PMMA fibers
1 PC
A drop of water
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Note: The fiber end surfaces of optical fibers have to be polished for this experiment. If you
experiment with unpolished fibers the transmitted power increases up to 100% when the air gap is
moistened. Index adaptation only contributes approx. 8...10% to this result, whereas the main
improvement is produced by the optical improvement of the end surfaces!
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Carrying out the experiment

@LD DIDACTIC

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE cw fibers
BIAS Ve — right from CASSY channel A
SOURCE LED 1 micropositioner

Assemble the experiment as shown. Take the two optical fibers with length 1 m from the
accessory of the micropositioner (with polished surfaces, see note above).

Use the mounts for bare PMMA fibers in the fiber micropositioner.

Set the X-micrometer of the fiber-micropositioner to X = 0.00 mm.

Insert the two optical fibers into the mounts, until the fiber ends get into contact.

Separate the two fiber ends by setting the X-micrometer of the fiber-micropositioner to
X=0.50 mm

Load the CASSY Lab example ReflexionLoss.labx.

Use the Y-micrometer, the Z-height adjustment and the angular positioner to adjust the
fiber ends until you obtain the maximum power. The fiber ends should now be in perfect
alignment to each other with an air gap X = 0.50 mm between them.

© by LD DIDACTIC GmbH
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o Make a right click into the instrument “Optical Power Pa;” to activate Settings. Click on:
— 0 <. Reduce Vk if the display is blinking.

e The displays on the attenuation instruments G and g change to 100 % respectively to
0.0 dB.

o Apply a drop of water between the fiber-ends. See enlarged part of experiment set up.
¢ Record the linear and logarithmic attenuation G and g in the table.

e Dry the air gap between the fiber ends.

o Repeat the experiment for LED 2 and LED 3.

¢ Give an interpretation

Reduction of the reflection losses

SOURCE G/% g

LED 1

LED 2

LED 3
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¢ Index matching results in a power gain due to the bridging of small air gaps. If in the
experiment the air gap is made too large, then additional losses arise, which rapidly
become even greater on account of the large NA (numerical aperture) of PMMA optical
fibers.

e With two glass-air junctions we could expect a linear increase from G = 100% G = 108%
(g =+0.33 dB).

e Deviations from that theoretical value are due to the huge air gap (0.5 mm) which provokes
a strong spillover of light from the emitting fiber. With increasing distance between the two
fibers, an even smaller amount of light can be coupled into the receiving fiber (under dry
conditions). Thus the result after index matching is emphasized.

e Each plug connection adds approximately 1 dB losses into the optical power budget. In the
case of scratched fiber ends the power gain appears to be greater (effect of coarseness).

e The reduction in reflection losses is relatively constant with the wavelength of the light.

Results

Reduction of the reflexion losses

SOURCE G/% g
LED 1 112 +0.5dB
LED 2 115 |+0.6 dB
LED 3 111 +0.5 dB
@LD DIDACTIC © by LD DIDACTIC GmbH
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Numerical aperture

Theory

The numerical aperture (NA) is an important parameter in fiber optics. The greater the NA, the
greater the coupling effectiveness, i.e. the more light incident at an angle can be coupled into the
fiber. Also the losses resulting from bends decrease with increasing numerical aperture. In the
case of short fiber lengths a portion of the light is also propagated in the cladding or in higher
modes. Due to the higher attenuation for these modes the numerical aperture declines with
increasing fiber length and reaches its constant value only after a certain fiber length.

Measurement of the acceptance angle 6a: The axes of the fibers intercept at the half aperture angle 0o.

Material

1 736 411 Fiber optic transmitter

1 736 415 Fiber-micropositioner

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE CW Fibers
BIAS Ve — right from CASSY channel A
SOURCE LED 1 micropositioner

e Set up the shown experiment.
o Load the CASSY Lab example NumAp.labx.
e Start the measurement by pressing F9.
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In case the display is blinking, turn the potentiometer Vg back. Right click into the
instrument Paq Activate settings sensor input — 0 <. The display changes to 0 dB.

The determination of the NA with the aid of the fiber micropositioner 736 415, is based on
the measurement of the acceptance angle 6. This is half the aperture angle 6, of the cone
within which light can penetrate into the fiber. The aperture angle 6, is directly related to the
acceptance angle and the NA.

NA=sind, =+/(n>—n?)

The aperture angle 6, can be read off directly from the angular scale of the micropositioner.
Use the bare PMMA fiber sections and the corresponding fiber mounts included with the
fiber micropositioner.

Insert the bare ends into the fiber mounts of the micropositioner. The fiber ends should be
aligned symmetrically to the axis of rotation. The space between the fiber-ends amounts to
approx. 2 mm.

Align the angular positioner to 0°. Use the Y-manipulator to calibrate to minimum the
transversal offset. This gives the maximum optical power. Proceed in the same fashion to
calibrate the Z-axis for the height adjustment using the thumb screw.

Now carefully turn the angular positioner in both directions. Closely observe the receiving
signal. Note down the angles 6y, and 6y, at which the optical power has dropped below —
15 dB. Calculate the mean acceptance angle and the NA.

Determination of the NA

SOURCE

001/GRD

60./GRD

0,/GRD

NA

LED 1

LED 2

LED 3

Note

e You can roughly determine the acceptance angle 6, and the NA from the aperture angle 6,
of the beam cone by holding the fiber end surfaces to the scale of the micropositioner.
Protect the (weak) light cone from the effects of outside light with your hand.

@LD DIDACTIC
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Results

Summary

Coupling light into the fiber after falling below the acceptance angle is performed gradually, not
abruptly. The reason for this is the beam characteristic of the fiber end. Therefore when
determining the acceptance angle 6, you need a little practice to detect this gradual transition.

Determination of the NA

SOURCE | 00,/GRD | 60/GRD | 6,/GRD NA
LED 1 50 54 26 0.44
LED 2 50 54 26 0.44
LED 3 50 54 26 0.44

@LD DIDACTIC
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Suppression of undesired modes

Theory

In a step index fiber only light beams can propagate which strike the fiber end at under a certain
angle. Incident light at unacceptable angle is cancelled out due to destructive interference caused
by repeated reflections along its path through the fiber. Beams propagating at accepted angles are
called modes. When a beam is launched at the fiber end, this can result in so-called cladding
modes. These beams are sharply reflected around the fiber axis. Although cladding modes are
allowed, they propagate - as their name suggests - in the optical cladding of the fiber. Because
these normally have a higher attenuation than modes propagating in the core glass the power of
the cladding modes rapidly decreases with increasing fiber length. Furthermore cladding modes
penetrate into the outer jacket. Under uniform illumination of the fiber end all accepted modes are
excited (UMD).

Due to the more severe attenuation of the cladding modes, the uniform distribution decreases with
increasing fiber length. The light is propagated more and more in modes of attenuation lower order.
The attenuation (a/dBkm™) reaches a constant value. In the fiber an equilibrium mode distribution
settles in (EMD). Cladding modes have to be avoided at high modulation frequencies and short
fiber segment lengths due to mode dispersion arising. They also pose a problem when performing
attenuation measurements. To achieve mode equilibrium and to suppress disturbing cladding
modes so-called mode filters (mode strippers) are used. These increase the losses for higher
modes by causing artificially induced bend attenuation. Thus EMD distribution can be produced
even on short fiber lengths.

Material

1 736 411 Fiber optic transmitter

1 736 416 Mode filter

1 736 421 Set of fiber-optic waveguides and accessories

1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE CW
BIAS VE — right Fiber from CASSY channel A
SOURCE LED 1 micropositioner

e Set up the shown experiment
o Guide the fiber without strong bendings from the LED to the optical power meter.
e Load the CASSY Lab example ModeAtt.labx.

o Make a right click into Instrument Pa;. Activate settings sensor input — 0 <. The display
changes to 0 dB.

e Start the measurement by pressing F9.

¢ Now lead the fiber across the mode filter. Measure the optical attenuation in function of the
number of bendings n. Press each time F9.

¢ Display graphically the bending attenuation as a function of bendings n.
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Number of bendings n Aoq / dB
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Variant

o Repeat the experiment for different fiber lengths and at different wavelengths.
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Results
] \\\\
T
Number of bendings n Qg / dB
1 -0.2
2 -0.5
3 -0.8
4 -1.0
5 -1.3
6 -1.5
7 -1.7
8 -1.8
9 -2.0
10 -2.0
11 -2.1
12 -2.3
13 2.4
14 -2.5
15 2.7
16 -2.9
17 -3.2
18 -3.4
19 -3.5
20 -3.7
21 -3.8
22 -4.0
23 -4.1
24 -4.3
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Summary

With PMMA cables a large portion of the optical power is propagated in modes of higher order or in
cladding modes. Therefore this type of optical fiber responds very strongly to the use of mode
filters in the transmission link. In PMMA fibers many cladding modes occur, mode equilibrium is
practically impossible to achieve. The effect of bending attenuation in PMMA fibers is not
completely reversible. The thick PMMA cable shows slight time-invariable behavior when the
bends have been removed. This can be attributed to link processes in the extended core of the
fiber (recovery effect).
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Theory
Physical principles
The electromagnetic spectrum

For the transmission of messages, the propagation of electromagnetic waves in a transmission
medium is of fundamental importance. The medium does not have to be a metalic conductor,
waves can also propagate in a vacuum or in a dielectric material. The spectrum of electromagnetic
waves reaches from the long radio waves up to short-wave cosmic beams. For optical
communications technology only a very small range is suitable, namely infrared (IR) and visible
(VIS), as well as the ultraviolet (UV) part of the electro-magnetic spectrum. Visible light takes up
only the narrow range of 380 nm (violet) up to 780 nm (red). Bordering this range toward the
smaller wavelengths are the ultraviolet beams while the IR beams are located at larger
wavelengths. Light in the narrow sense of the word refers to the electromagnetic waves in the
visible range, although this definition often includes the IR and UV range. The following relationship
(1) exists between the wavelength A and the frequency f.

P
Ain nm fin Hz
3
10 T
10° 107 o
10 71 o visible
(o g— 10° electrical waves 800 nm range
10" 10"
10° 1
10° —1 0«2 ¢
0| 0
10° 1O:j IR beams
183 — 718‘5 \ 4 700 nm red
100 ] 10" A 600 nm %ﬂggve
P L 10" 1
18.'07 10" X beams 500 nm green
N P L7
10,13 107 gamma beams
10,14 10%
10 cosmic beams

Where ¢, stands for: ¢, = 3:10° m/s, the velocity of light in free space. The range from 500 nm up to
1500 nm is particularly well-suited for optical transmission.

Beam optics

Light propagation in a multimode optical waveguide can be explained using the laws of geometrical
optics. Light serve as a simple theoretical concept (model). They represent the ideal form of cones
of light with small aperture angles, propagating in straight lines. They can be guided or deflected
into other directions using mirrors, prisms or lenses. The process of guiding light in an optical
waveguide is based on the laws of refraction and reflection. As a rule both processes occur when a
beam incidents a dielectric surface. If a beam strikes the surface of two different substances with
different refractive indexes n, then the following holds true according to the law of reflection:

a=a

The angle of incidence a and angle of reflection a’ are in the same plane.
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sina  C
sinff ¢,

The ratio of light velocity ¢, in vacuum to the velocity of light ¢ of the medium is called the refractive
index n. It is a material constant and indicates by how much the light velocity in a medium is
smaller than in a vacuum.

c
c=-"2
n

Using the equation we obtain:

sinag N

-2
sinff N

When the angle of incidence a is increased, the angle of refraction £ reaches the value 8 = 90°
during the transition from an optically denser medium with refractive index n; to an optically less
dense medium with refractive index n,. In the case of two opaque media the one designated
optically denser is the one in which the light velocity is lower. The corresponding angle of incidence
o is:

n,

sing, =—
n
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Reflection and refraction

Thus, if the angle of incidence surpasses the critical angle a., no refraction can occur and the
beams are totally reflected at the surface. This phenomenon is called total reflection. It only takes
place during the transition from an optically denser medium to an optically less dense one.
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Fiber optic telecommunications systems

Design of optical waveguides

Total reflection is exploited as the guiding mechanism in optical waveguides (multimode fibers).
For this reason the optical wave guide consists of a cylindrical core and a concentric cladding
surrounding. Here the refractive index n; in core glass is somewhat larger than that of refractive
index n; in the glass cladding. All light beams which do not deviate more than (90°- a;) from axial
direction of the optical waveguide are guided inside the glass core. In order to launch a light beam
into the glass core from an external source (air with refractive index ny = 1) the following holds true
for the coupling angle © (© = angle between beam and fiber axis):

sind n

[t
sin(90" —a) N,
From this it follows with ng = 1:

sin@ =N, cosa =N +/(1-sin’a)

The largest coupling angle ©, is called the acceptance angle of the fiber optic waveguide and is
only dependent on the two refraction indexes n, and n,. The sine of the acceptance angle is called
the numerical aperture NA of the optical waveguide:

NA=sind, =,/(n} —n;)

This numerical aperture NA B is an important quantity for coupling light into a fiber optic
waveguide. The greater the numerical aperture of an optical fiber, the more light can be coupled,
but this also introduce more propagation time differences between higher order modes.

Light guided through a fiber optic waveguide
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Fiber optic profiles
If we consider the refractive index n of a fiber optic waveguide as a function of the radius r of the
core material, this relationship is referred to as an index profile. In practice two refractive index
profiles have prevailed:

e Step index profile (Sl)

e Graded index profile (GI)

The step-index profile is characterized by a constant refractive index n; within the core and a sharp
drop to n, (ns > ny) at the boundary between the core and cladding.

Mode distribution in a step index fiber

The figure shows that beams guided in a flatter fashion travel a shorter distance than the ones
traveling at a steep angle because the latter types are reflected more frequently. This is referred to
as modes of higher order (multiple zigzag course) and accordingly modes of a lower order (few
reflections). Modes are possible propagation paths in a fiber optic waveguide. The existence of
mode of various orders leads to complications in signal transmission. A light pulse of short duration
may be guided over many different paths, (higher modes with various propagation times). Out of
brief, sharply time limited input pulses, a severely dispersed pulse (mode dispersion) appears at
the output, which is the sum of all signals reaching the fiber's end one after the other. Thus the
step index fiber is not suited for the transmission of broad band signals. The graded-index profile
provides assistance here. In contrast to the step-index profile the light beams in a fiber optic
waveguide do not propagate in zigzag fashion. The refraction index profile of a graded index fiber
changes continuously over the radius of the fiber. The guiding mechanism of the graded index fiber
is no longer based on total reflection, but on refraction. Frequently a parabolic profile is used. Due
to the continuously changing refractive index ng) in the glass core, the beams are constantly
subjected to refraction. The propagation direction is constantly changing running in wavelike paths
along the axis of the fiber. Steep beams oscillating around the axis always have farther to travel
than the light beams traveling along the axis. However, due to the lower refractive index outside
the axis of the fiber these beams travel at faster speed, through which the longer distance is made
up for in time. As a result, the differences in propagation time for the individual beams disappear
almost completely. Modal dispersion is only slight. However in order to achieve maximum
transmission performance, a special kind of step index fiber is used; the single mode fiber
(monomode fiber). The fiber radius must be in the range of 2 ym — 10 ym. Only one single mode
can propagate along the core thus eliminating the possibility of any propagation time difference (no
modal dispersion). The following figure provides an overview concerning the dimensions, refractive
index profiles and some additional characteristic variables.
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Common types of fiber optic waveguides
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a: stepindex (Sl) multimode diameter core/cladding 230/200
b: graded index (Gl) multimode diameter core/cladding 50/125
c: stepindex (Sl) monomode diameter core/cladding 9/125

Fiber production, material selection

Plastic and silica glass have gradually become predominant for the production of fiber optic
waveguides. So-called all plastic waveguides are used for simple communication systems. The
most common fiber type consists of an approx. 970 um thick core of poly-methyl-methaacrylat
(PMMA) and an approx. 15 um thick cladding made of silicone or Teflon. PMMA is primarily used
to manufacture step index fibers. They are easy to handle, robust and are well suited for
employment in industrial application for short and medium length left (up to approx. 100 m). The
figure shows the schematic design of a PMMA fiber. The NA amounts to 0.47 which corresponds
to an acceptance angle of 28°. For high traffic transmission left (e.g. cable networks and
telecommunication networks operated by telephone and communications companies) monomode
fibers are needed. These are manufactured out of silica glass like step index fibers. The advantage
of silica fibers is a considerably lower attenuation.

Design of a PMMA fiber

1: core, diameter:

2: optical cladding:

3: protective jacket, diameter:

970 ym, nq = 1.492
15 um, ny = 1.417

2.2 mm
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Light sources

In optical communications technology LED and solid-state lasers (LD) are primarily used as light
sources. Taken from the electrical point-of-view these semiconductor light sources are considered
PN diodes, which are operated in the forward direction. The effect of spontaneous recombination is
exploited in LED sources.

Detectors

The opto-electrical conversion brought about by the absorption of the light beam takes place in the
photodiode. In actual practice the spectral sensitivity S, is important. This indicates which current
Ip is obtained at the photodiode for prespecified, incident light power P,. Typical values for silicon
diodes for a wavelength of 850 nm are at about S, =0,5A/W. The figure demonstrates the
relative sensitivity of photodiodes as a function of the wavelengths for various semiconductor
elements when compared to the sensitivity of the human eye.
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Any form of energy transmission involves power losses. In communications this is referred to as
attenuation. Important examples of this in optical communications technology are:

Attenuation

e Coupling attenuation of the connectors
e Material attenuation of the fiber optic waveguide

The attenuation of the fiber optic waveguide depends on the wavelength, while, the attenuation of
the connectors is independent of the wavelength. The coupling attenuation mainly depends on the
beam angle of the light source and the aperture angle or numerical aperture of the optical fiber.
During the transition from connector to connector the light is refracted while passing through the
air. As a result, a portion of the light no longer arrives at the aperture angle opposite fiber and is
thus lost for signal transmission. Material attenuation of the fiber optic waveguide is caused by:

e Light scattering
e Light absorption
e Beam losses related to the guidance of the waveguide.
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Fiber optic attenuation

(1) APF Cable (all plastic fiber e.g. PMMA
(2) PCF plastic cladding fiber
(3) Glass fiber

Linear scattering (Rayleigh scattering) is due to statistical fluctuations in the refractive index. These
result from random molecular structures in the waveguide material. The refractive index varies in
sections which are small in comparison with the wavelength of light. Absorption means the
conversion of beam energy into heat when impinging on impurities (atoms or molecules). The
severity of the effect depends on the wavelength and spans the entire range, from ultraviolet to
infrared.
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In addition to the scattering and absorption there also exists beam losses through conversion from
guided to unguided modes. Fluctuations in diameter or concentrations etc. are responsible for this.
Furthermore, there are modes in which energy flows from the core into the cladding: Leaky modes
are produced. The tendency to leaky mode formation increases, when the fiber becomes bent.

Light escapes
critical angle ex-

ceeded \

However, due to the relatively high attenuation in the cladding material mantle modes are
incapable of propagation even without a bent optical waveguide. Ranges in which the attenuation
assumes minimum values are referred to as optical windows. In conjunction with the corresponding
emitter elements the range around 660 nm is used in plastic optical fibers and the range around
850 nm (1% window) and 1300 nm (2" window) for glass optical fibers.
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Training system

e MODE N BIAS = (— SOURCE T
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LwL-SEN:
FIBER-0PTIC TRANSMITTER

736 411 Fiber optic transmitter

Three integrated, LED for experiments at various
wavelengths. Potentiometer for the continuous
setting of the bias voltage for recording
characteristics. 4-mm sockets for the connection
of the Sensor-CASSY interface. Internal signal
generator (triangular/ square-wave) with BNC/4-
mm output sockets for experiments involving
modulation. Note: LEDs are subject to change in
production. Thus the wavelengths of the LEDs
within the Fiber optic transmitter can deviate from
solutions given in the text.

736 421 Set of optical fibers and accessories

Set of PMMA fiber-optic cables with step index profile and
980/1000 pm core/cladding diameter. Plastic cladding with
2.2 mm external diameter.

1 Optical fiber, length 50 m

1 Optical fiber, length 20 m

1 Optical fiber, length 10 m

1 Optical fiber, length 5 m

1 Plastic optical fiber, transparent, length 10 m
diameter 1 mm with connection piece 2.2 mm

1 Plexiglas directional coupler

1 Polishing tool

1 Abrasive cloth

[—FMI—\

@
i

736 412
LWL EMPFANGER
FIBER-OPTIC RECEIVER

736 412 Fiber optic receiver

Discretely assembled transimpedance amplifier with
switchable conversion resistors. Separate DC and AC
output. The DC output permits investigation of the dark
current. With the AC output the advantages of modulation
can be demonstrated. Built-in piezo loudspeaker.

736 429 Fiber optic microscope

The light is switched on, when the microscope is opened.
In order to spare the batteries close the microscope after
use.

Loose fiber adapter for checking the fiber end surfaces of
bare PMMA sections. Only tighten when necessary.
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LED characteristics

Theory

The diode characteristic in flow direction (Ur > 0) is described by the differential resistance re.

AU
r- = A

Al
The efficiency of the LED is relatively low, as the generated beam is partially re-absorbed or does
not even escape the crystal due to total reflection. One advantage for analog modulation is the
linear power-current characteristic (Pl), which spans a wide range. This prevents the generation of
harmonics. Therefore an LED is particularly well-suited for use in analog techniques with their
attendant demands on linearity.

Material

1 736 411 Fiber optic transmitter

1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 500 604 Safety connection lead 10 cm, black
2 500 644 Safety connection lead 100 cm, black
1 500 642 Safety connection lead 100 cm, blue
1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers
1 PC
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Carrying out the experiment
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Presetting
Fiber optic transmitter Fiber Fiber optic receiver
MODE Cw Rc -
BIAS Vg — left --- Output -
SOURCE LED1/2/3

Current-voltage characteristic

Set up the shown experiment.
Load the CASSY Lab example LEDCharacteristic.labs.
Start the measurement by pressing F9.

Record the current-voltage characteristic of the emitting LED in the forward direction, by
slowly turning the potentiometer Vg to the right. Note: At the socket 1ex100 Q a voltage
across an internal 100 Ohm resistor is measured. The diode current is thus converted into a
voltage, which is easier to measure.

Reaching the top right position of the potentiometer press F9 again.

Draw a tangent which intersects with the current-voltage characteristic. To do this make a
right mouse click into the diagram Fit Function / Best-fit Straight Line. Mark the
measurement values in the steep part of the characteristic by pressing the left mouse
button. The parameter A is the inverse value of the differential resistance rx:

Discuss the characteristic Determine the differential resistance re. What can be concluded
about the differential resistance of the LED?

SOURCE | A/mAV™* re/Q Vs/V
LED 1
LED 2
LED 3

Repeat the recording and the evaluation of the characteristic for the LED 2 and LED 3.

Current-Power characteristic

Load the CASSY Lab example LEDInputPower.labs.

Start the measurement by pressing F9.

Record the current-power characteristic of the emitting LED in forward direction by slowly
turning the potentiometer VF to the right.

Reaching the top right position press F9 again.

Display the current-power-characteristics in a common diagram.
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Results

LED characteristics Electrical input power of the LED
blue: Ve=1.2V
red: V=15V
black: V=17V

Summary

The LED practically blocks until the threshold voltage Vs are reached. Only after a further rise in
the diode forward voltage Ugr does the current increase steeply. If a tangent is applied to the steep
part of the characteristic, than we obtain the threshold voltage at the point where the tangent
intersects the voltage axis. The values obtained with CASSY Lab can be taken from the adjoining
table.

SOURCE | A/mAV e Vs/V

LED 1

LED 2

LED 3

Note: Changes in electrical characteristics can arise due to modifications in the production of the
LEDs.
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The transimpedance amplifier

Theory

Transimpedance amplifier

In the fiber optic receiver 736 412 a PIN photodiode is used as the receiving element. The
photodiode can be represented in the equivalent circuit diagram as a light-controlled current
source. For this, it is biased in the blocking direction. Its reverse current /r is then proportional to
the intensity of the incident light. Using the shown circuit, the highly resistive current source of the
photodiode is converted into a low resistance voltage source. If an ideal operational amplifier is
assumed, the entire photocurrent /» flows off across the conversion resistor designated R¢. Since
the positive input of the op-amp is connected with respect to earth potential the output voltage is
set to a value which is given by -lr*Rc. Because the conversion factor between the input variable
(photo current /p) and output variable V4 has the dimension of an impedance, the circuit is called a
transimpedance circuit. Due to the linearity existing between the incident light power and the output
voltage, the transimpedance circuit can be employed for relative power measurements.

Material

1 736 411 Fiber optic transmitter

1 736 412 Fiber optic receiver

1 736 421 Set of fiber-optic waveguides and accessories
2 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

2 500 644 Safety connection lead 100 cm, black

1 500 642 Safety connection lead 100 cm, blue

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Fiber optic receiver
MODE Cw Rc 100 k
BIAS Ve — left 10m Output DCV
SOURCE LED1/2/3

e Set up the shown experiment.
e Put the fiber at both endings firmly into the connectors.
e Load the CASSY Lab exampleTransimp.labs.

e Start the measurement by pressing F9.

e Slowly enhance the LED bias voltage (V) at the fiber optic transmitter.
e Reaching the top right position press F9 again.
o Switch Rc to 10 K and 1 K. What do you observe?

¢ Remove the fiber from the receiver. Cover the photodiode with your finger. Enhance the

sensitivity of the multimeters to 100 mV. Vary Rc. What do you observe?

e Connect the fiber with LED 2 at the fiber optic transmitter and switch SOURCE to LED 2.

e Start a new measurement by pressing F4 and F9.
e Successively take the characteristic for LED 2 and Rc =1/10/100 k.

e Finally press F9 again.

e Connect the fiber with LED 3 at the fiber optic transmitter and switch SOURCE to LED 3.
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Results

LED 1: (e.g. A = 665 nm)

Interpretation:

LED 2: (e.g. A =470 nm)

LED 3: (e.g. A =950 nm)

Interpretation:

Note: The wavelength of the light emitted by
the transmitter LEDs may change due to the
current availability of electronic components.
The results of the experiments are not
significantly affected.

Summary

Apart from the DC output due to dark current, there is a parasitic DC-voltage from the offset of the
op-amp. The offset voltage is not influenced by Rc. The dark current and thus its parasitic voltage
are very small. To reduce the influence of offset and dark current it is common use to modulate the
light signal. The transimpedance amplifier needs an AC coupling for this.
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Optical power of the emitting diodes

Theory

In this experiment the optical power P, emitted by the LED is determined. Since we already know
from the last experiment the electrical power consumption P; of the LED as a function of the
forward current the electro-optical efficiency n can be calculated as the quotient P.,/P; and
represented as a function of the forward bias current Ir. An optical power meter is needed to
measure the absolute optical power P, This is normally calibrated in dBm and gives a direct
optical power reading.

Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12 VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE CwW
BIAS Ve > left 5m CASSY channel A
SOURCE LED 1
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Recording the power characteristic
e Set up the shown experiment.
e Put the fiber at both ends firmly into the connectors.
e Load the CASSY Lab example OpticPower.labs.
e Start the measurement by pressing F9.

e Turn the potentiometer V¢ slowly to the right.
e Reaching the top right position, press F9 again.
¢ Repeat the measurements for LED 2 and LED 3.

Determining the electro-optical efficiency

o Determine for each LED the forward voltage Ug, which comes with the forward bias
currents [r = 10/20/30 mA.

e Determine the electrical input power P; = I¢ ~ Ur.

o Calculate the electro-optical efficiency of the total transmission line n = P,/P;.
e Take the values for P; and P, from the CASSY tables.

¢ Note all values into the table.

Electro-optical efficiency

lr =10 mA lr = 20 mA I = 30 mA
SOURCE | PYymW | P/uW | n/% |Pi/mW | PJ/uW | n/% |PJ/mW| PJuW | n/%
LED 1
LED 2
LED 3
@LD DIDACTIC © by LD DIDACTIC GmbH
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Results

Optical power of LED 1 Optical power of LED 2

Optical power of LED 3

Interpretation
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Electro-optical efficiency

Ir=10 mA I =20 mA I =30 mA
LED 1
LED 2
LED 3
Summary

The electro-optical efficiency n represents the ratio of optical output power P, to the supplied
electrical power P,. It is a measure of the power dissipation along the entire transmission link

e Crystal > LED housing
e LED housing - air
o Air - fiber optic waveguide

The total efficiency lies in the maximum range of around 1 %. The coupling losses of the plugs also
reduce the efficiency of the entire link. The electro-optical efficiency of an LED lies at
approximately n = 3...4%. It is that low because the beam generated remains in the LED due to
absorption and reflection. The curve of the PI- characteristic is nearly linear, i.e. a continuous
change in current results in a proportional change in optical power. If the current changes
sinusoidal or square-wave shaped through modulation the consequence is a corresponding
change in optical power. Therefore the LED is used particularly for signal transmissions in which it
is essential to keep the shape of the transmitted signal. If one were to continue increasing the
current /= then we would eventually see saturation in the optical power characteristic. The reason
for this is the power dissipation in the LED caused by higher currents. A portion of the electrical
power supplied is converted into heat and not into light, power losses climb, the efficiency falls. In
order to keep such a thermal excess to a minimum, efforts have to be made to ensure good
cooling.

Notes

Deviations from the numerical values are possible because:
¢ Different power of the LED
¢ Different sensibility of the photodiode
¢ Conditions of the fiber ends (crashed, polished)

Absolute values are only meant as a guideline.
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Light guidance by optical waveguides

Theory

Large-core-fibers are optical waveguides with a large cross-section ® in comparison to the
wavelength A. The PMMA fibers used in this training system with a core/clad diameter of
970/1000 ym are among these large-core fiber waveguides. In these kinds of fibers the guiding of
light can be explained in terms of beam optics using the principle of total reflection. Only core-
modes are guided over long disturbances. These are excited by light, which incidents on the front
surfaces of the optical fiber below a particular maximum angle (acceptance angle).

Material

1 736 411 Fiber optic transmitter

1 524 0512 Optical power sensor S

1 736 421 Set of fiber-optic waveguides and accessories

1 562 791 Plug-in power supply 12 VAC

1 524 013S Sensor-CASSY 2 Starter

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Guidance of optical fibers: Fiber optic transmitter with fiber, free end in front of white screen (sheet of paper)

Guidance properties of optical fibers

Presetting
Fiber optic transmitter Fiber
MODE Cw -
BIAS Vg — right 20m -
SOURCE LED 1 transparent
@LD DIDACTIC © by LD DIDACTIC GmbH
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Note
The experiment results are best when performed in slightly dimmed conditions.

e Put the transparent fiber into the receptacle of the LED 1.

¢ Hold the emitting end of the fiber flat on a white piece of paper. Observe how the light exits.
What happens when you slightly bend the roll of fiber?

e Make several sharp kinks about 2 cm from the end of the fiber. What do you observe? Scratch
the surface open at a few places of the bent piece of fiber. What do you observe?
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Total reflection

Total reflection: Fiber optic transmitter, acrylic glass coupler and optical power sensor

The acrylic glass coupler is used here only as the transfer medium between the fiber optic
transmitter and the optical power sensor. The Sensor-CASSY is placed upside down for easy

connection of the coupler.

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE TTL
BIAS Vg — right acrylic glass coupler -
SOURCE LED 1 CASSY channel A

e Set up the experiment with Sensor-CASSY and optical power sensor S as shown.

o Load the CASSY Lab example TotalReflexionOPS.labs.

o Measure the optical power (Measurement ,undisturbed®).

¢ Now touch the acrylic coupler with your finger. Measure the optical power (Measurement

,disturbed®).

¢ Repeat the experiment with the transparent optical fiber. For this insert the free end into the
optical power sensor and hold it there tight. Try to keep from shaking! Enter your

measurements into the table.
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Optical power / dBm

Measurement undisturbed ‘ Measurement disturbed

Variants

e Try other LED.
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Results

Guidance properties of optical fibers

When the light leaves the transparent fiber, this occurs with a more or less clearly recognizable
beam cone. Slight pressure on the fiber leads to an increase of bend attenuation. The rolled up
fiber illuminates weakly in the area where small turn radii prevail. Sharp kinks cause severe
leakage out of the optical fiber. Then the fiber optic waveguide looses to a great degree its capacity
to guide light waves. The fiber cladding is destroyed by excessive scratching or roughing of the
surface. The total reflection now occurs at the external surface bordering on the air and can easily
be distorted. This also becomes visible by a weak illumination of the fiber.

Total reflection

Optical power /dBm

Measurement undisturbed | Measurement disturbed

Acrylic glass does not have any core jacket structure. It guides light waves through total reflection
at the glass-air boundary. According to the Goos-Hanchen theory, during total reflection the light
waves penetrate several wavelengths deep into the medium with the lower refractive index and
then run along the border as surface waves before they return into the medium with the higher
refractive index again. These surface waves can easily be disturbed by touching, which leads to a
drop in optical power being transmitted along the acrylic glass link. In contrast to simple acrylic
glass, the transparent optic fiber has a core jacket structure. The total reflection necessary for light
transport occurs here at a boundary protected from external contact. Consequently the optical fiber
cannot be disturbed.
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Attenuation

Theory

Attenuations can be measured either according to the throughput method or according to the
principle of pulse reflectometry. Throughput measurements require access to both ends of the
cable (normally not possible for installed cables). The pulse reflectometry only needs
measurements on one end of the cable but also requires considerably more measurement
equipment. One standard throughput the measurement is performed according to the cutback
method. Here the optical power P, is measured at one end of a known cable length /. Then the
cable is cut back to a few meters in length and the transmitted optical power is determined again.
This method is used to keep the launch conditions the same. This advantage is offset by the
disadvantage that measurement method is not without damage. Every measurement irreversibly
means the loss of a section of fiber. After a finite number of measurements the fiber becomes too
short. This procedure is too expensive for student experiments. Thus for the purpose of
experimentation the attenuation measurements are described as throughput measurements on
premade optical fibers of different length. A typical parameter for an optical waveguide is the
attenuation coefficient a, which is defined as attenuation per km of waveguide material. The
attenuation of an optic waveguide for a fixed wavelength is given by:

a 10.000, PR,
= log—

dBkm™ Al P,

Enter Al in m.

Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
CWwW all
MODE
BIAS Ve — right lengths CASSY Input A
LED 1/2/3
SOURCE

e Set up the shown experiment
e Select LED 1 with SOURCE.

o Put the fiber with / = 5 m firmly into the connector of the LED.

e Load the CASSY Lab example Attenuation.labs.

e Right mouse click into the instrument PA1 activate settings sensor input — 0 «<—. The

display changes to 0 dB.

e Measure successively the fibers with / = 10/20/50 m.

e Calculate the attenuation a/dBkm™. For that, insert the attenuation values into the

appropriate formulas.

o Repeat the measurement for LED 2 and LED 3 respectively. If necessary, change the

settings in CASSY Lab.
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PA1/dB
Ie/mA | SOURCE | I=5m | =10 m | =20m | =50 m a/dBkm™
4245 | LED1 a-1000, .
45
LED 2 a:@%:
15
LED 3 a=1000,
5
Variant
¢ Demonstrate the bend attenuation.
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Principal characteristic of attenuation for PMMA
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Results
PA1/dB
l/mA | SOURCE | I=5m | 1=10m |=20m | =50 m a/dBkm™
4245 | LED1 a=1900 “
45
LED 2 azloﬂam:
15
LED 3 a=1000,
5
Summary

Mean fiber attenuation for die LED 3 is hard to estimate: a > 3000 dBkm"
Interpretation

Of the two attenuation minima between 500 nm and 700 nm the one at A = 650 nm is most suitable
for link lengths up to 100 m. Furthermore, the switching times for the red LED are shorter than for
the possible green emitter at A = 560 nm. Consequently LEDs in the visible red range (A = 665 nm)
are particularly suitable for data transmissions using PMMA. For short link lengths in the range of
several meters favorable power /cost ratios can be achieved using very powerful IR-emitters, in
spite of the enormous fiber attenuations. If the fiber is bent too severely, then modes are guided
flatly through the cladding and out of the waveguide. In this case leaky modes are exited. The
propagation in the fiber optic core is also hindered by scattering and absorption. The former can
occur at faulty sites (e.g. imperfections or trapped crystals) or at areas with fluctuating dielectric
constants. The latter is called Rayleigh scattering. Another important cause for power losses
results when light causes molecules to oscillate and is thus converted into thermal energy.
Consequently, only those wavelength ranges are used for signal transmission, in which minima
arise in the attenuation characteristic curve. Such ranges are called optical windows.
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Signal transmission with optical fibers

Material

1 736 411 Fiber optic transmitter

1 736 412 Fiber optic receiver

1 736 421 Set of fiber-optic waveguides and accessories
2 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

2 500 644 Safety connection lead 100 cm, black

1 500 642 Safety connection lead 100 cm, blue

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Analog modulation

Carrying out the experiment

Fiber optic transmitter: Use the OUT-sockets
Fiber optic receiver: Use the AC V-output
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Presetting analog modulation

T7.26.1

Fiber optic transmitter Fiber Fiber optic receiver
MODE Triangle R¢ 10 k
FREQ — min 10 m Output ACV
AMP — max loudspeaker ON
BIAS Ve — variable

SOURCE LED 1

e Set up the shown experiment

o Load the CASSY Lab example Analog.labs.

e Start the measurement by pressing F9.

¢ Enhance the bias voltage of the LED. For it turn the potentiometer V¢ slowly to the right.

¢ Observe the modulating signal Vour and the received signal Vacy for different bias voltages:
BIAS: min. / middle / max.

e Select a frequency for maximum sensitivity of the loudspeaker.

e Sketch the oscillogram with the modulating signal of the signal generator and the
demodulated signal at the output of the receiver Vacy.

e Discuss the situation for analog modulation.
Setting the operation point for analog modulation

e Display the current Iz and the voltage Vg at the LED (fiber optic transmitter) for optimum
operation point. An optical transmission system consists of which components?

Fiber optic transmitter

MODE triangle

FREQ — min

AMP 30%, mean, 60° max

BIAS Ve — variable
SOURCE LED 1

Note: The reduction of the amplitude: AMP < 30% gives parasitic effects.

o Load the CASSY Lab example AnalogCurrent.labs.
e Start the measurement by pressing F9.

¢ Enhance the bias voltage of the LED. For this turn the potentiometer Vg slowly to the right.

Variants
e Change the frequency of the modulating signal.
e Use another LED.
e Switch the loudspeaker on / off.
¢ Bend the fiber carefully and observe the attenuation.

@LD DIDACTIC
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Digital modulation

Presetting digital modulation

Fiber optic transmitter Fiber Fiber optic receiver
MODE TTL Rc 10 k
FREQ min / max / random 10m Output ACV

SOURCE LED 1 loudspeaker ON

e Carrying out the experiment as for analog modulation.
o Load the CASSY Lab example DigitalCurrent.labs.
e Start the measurement by pressing F9.

e Sketch the oscillograms of the modulating signal (fiber optic transmitter: OUT) as well as
the output voltage Uacy at the fiber optic receiver. Briefly describe the oscillograms!

¢ Distinguish the signal parameters for analog and digital transmission.

@LD DIDACTIC
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Results

Analog modulation

Bias minimum Bias middle

Black: modulating signal at OUT Black: modulating signal at OUT

Red: demodulated signal at ACV Red: demodulated signal at ACV

Bias maximum Fiber optic transmitter: current (red ) and
Black: modulating signal at OUT voltage (black) at the LED, AMP = 30% (ca.)

Red: demodulated signal at ACV

Fiber optic transmitter: current (red) and voltage Fiber optic transmitter: current (red) and voltage
(black) at the LED, AMP = mean (ca.) (black) at the LED, AMP = 60% (ca.)
@LD DIDACTIC © by LD DIDACTIC GmbH
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Digital modulation

Black: modulating signal
Red: demodulated signal at ACV

Summary
Analog modulation

Analog fiber optic technology is primarily used in instrumentation, open- and closed-loop control
technology, where particularly high demands are made regarding the linearity of the transmission
channel. The linearity is mainly influenced by the current-power characteristic of the LED. Non-
linear properties of the emitter diodes lead to signal distortion. The phase shift between input and
output signal amounts to ¢ = 0°. The wanted signal shows no recognizable non-linear distortion.
Consequently, the Total harmonic distortion (THD) factor is small. An amplitude attenuation
appears here as a form of linear distortion. This can be corrected using a suitable amplifier (here
by selecting R;). The distortions in the output signal at the fiber optic receiver are dependent on the
distortions of the diode current of the LED.

An optical transmission link consists of five components:

¢ Modulator (control electronics of the LED)
e Electro optical transducer (LED)
e Optical fiber (PMMA)
e Opto-electrical transducer (PIN-photodiode)
¢ Demodulator (electronics, e.g. transimpedance ampilifier)
The forward current [z cannot be negative (I >0). In the range of small diode currents the

characteristic changes its differential resistance. For current modulation of the LED, this leads to
distortions.
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The modulating digital signal does not require any operating point calibration. In digital
transmission links receivers with threshold value decision are used. As long as the threshold value
is exceeded by the signal coming from the photodiode, a disturbance free data transmission is
possible. Analog signals are described by the frequency, amplitude as well as their curve shapes.
In contrast, digital signals in TTL format are always rectangular. They have a fixed level and are
defined by their bit frequency, i.e. their transmission capacity. When transmitting digital signals, it
must be guaranteed that the transmitted signal can be reproduced in the receiver with sufficient
accuracy. To do this, a minimum optical power (minimum number of photons) is required at the
receiver, which ensures that a transmitted light pulse - one bit - is recognized.

Digital modulation
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Fiber coupler

Theory

In the previous experiments transmission links were considered to be point-to-point connections
between two terminal devices. Using optical couplers it is possible to use a fiber jointly by several
transmitters and receivers. For example in an optical LAN, multiplex signals from different
terminals are transmitted via one optical fiber. On the transmitter side the signals from several
sources are combined by a multi-port coupler and fed to an outgoing optical fiber. On the receiver
side a wavelength selective coupler performs the distribution of the signals to the appropriate
receiver. The coupler used in this training system consists of two uncoated dielectric lines, which
have direct contact with each other along a length of approx. 45 mm. The lack of optical cladding in
this coupler leads to considerable susceptibility to disturbance caused by total reflection. For that
reason in real couplers the area outside the coupling zone has to be surrounded by an optical
cladding. The power distribution in a coupler is expressed by the so-called coupling factor CR. The
CR is a decisive quantity of couplers and thus it is investigated in the subsequent experiments.

U @) U (P)
1 2
7 Xy
—D ; — U@ T
O @ & @
Schematic representation: (1) light source (2) coupler (3) photo detector

For the coupling ratio CRy.1 between port 0 and port 1 the following holds true:

P
CRO—I =—71 Usually the optical power emerging at port 3 is much bigger than P1 and P2. Thus:
P+P,+P,
R o
CR,, ~— Or, in logarithmic notation:
3
CR,, P P , . .
—_— - — If we calibrate P3/dB =, we get the following relationship:
dB dB dB
CR,, . A .
—_— Respectively
dB dB
CR,, _ P,
dB dB
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Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 564 482 Book: Experiments with PMMA fibers

1 PC

Carrying out the experiment

Sensor-CASSY ,upside down*

Presetting of the multiport coupler

Fiber optic transmitter Fiber Optical power sensor S
MODE Cw
BIAS Vg — right acrylic glass coupler CASSY channel A
SOURCE LED1/2/3
@LD DIDACTIC © by LD DIDACTIC GmbH
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The optical coupler is made of acrylic glass. Handle with care and avoid strong bending.
Before inserting the coupler, the screw nuts of the LED-diode have to be loosened.

Make sure that the coupler is inserted deeply enough into the receptacles of the LED and
the optical power sensor.

Softly align the fiber optic transmitter, the coupler and the optical power sensor, until the
maximum output signal is indicated.

The ports 0 and 3 can be interchanged. This also inverts the function of the ports 1 and 2.

It's common practice to take the absolute value of the coupling ratio (no negative
quantities).

Measuring the coupling ratio CRg.,

Set SOURCE to LED 1.
Set up the above shown experiment.
Load the CASSY Lab example CR02.labs.

Make a right click into the instrument “Optical Power Pa+“ to activate Settings. Click on:
— 0 <. Reduce V4, if the display is blinking.

The display of CRq.» changes to 0.0 dB.
Connect the optical power sensor to port 2 of the coupler.

The display of the meter changes to the actual coupling ratio CR.. List the value CRg. in
the table.

Subsequently set the SOURCE to LED 2 and LED 3 respectively.
Repeat the experiment.

Measuring the coupling ratio CRq

Set SOURCE to LED 1.
Set up the above shown experiment.
Load the CASSY Lab example CRO1.labs.

Make a right click into the instrument “Optical Power Pa+“ to activate Settings. Click on:
— 0 <. Reduce V4, if the display is blinking.

The display of CRq.s changes to 0.0 dB.
Connect the optical power sensor to port 1 of the coupler.

The display of the meter changes to the actual coupling ratio CRy.4. List the value CRg.4 in
the table.

Subsequently set the SOURCE to LED 2 and LED 3 respectively.
Repeat the experiment.

SOURCE | CR(./dB | CRy../dB

LED 1

LED 2

LED 3
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Results

Principle of the multimode fiber coupler

SOURCE CRy.1/dB | CR../dB

LED 1

LED 2

LED 3

Interpretation

o Deviations due to material fluctuations of the coupler are possible. Common values are:
CRy.1: 18...22 dB

CRy-2: 6...9dB

e The coupling ratio in forward direction CRy.; is much bigger than the coupling ration CRg.1 in
reverse direction. Thus the coupler can be used as directional coupler.
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Preparation of fiber ends

Theory

If optical fibers have to be coupled to each other in a network via connectors, high demands are
made on the integrity and cleanliness of the ends. Contaminated or even damaged fiber ends
generally lead to increased coupling losses. In glass fibers damaged fiber ends frequently have
fractures on the edges of the fibers or protruding whiskers. One often sees scratches or pits along
the length of greater or lesser severity on PMMA optical fibers. The figure shows the corresponding
faults.

b)

e B

Fiber ends: a) unpolished b) polished

In order to achieve smooth, flat and flush fiber ends running at right-angles along the axis, two
methods are used in practice for glass fibers:

¢ notching and (defined) breaking off
e grinding and polishing

For the PMMA fibers only the grinding and polishing methods come into question.

Material

1 736 411 Fiber optic transmitter

1 736 421 Set of fiber-optic waveguides and accessories
1 736 429 Fiber-optic microscope

1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black
1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers
1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE Cw all
BIAS VE — right lengths CASSY channel A
SOURCE LED 1

e Set up the shown experiment. Use the fiber optic transmitter, the fiber and the optical power
sensor S.

e Scratch the ends of the PMMA-fiber slightly with the abrasive paper.
e Control the result with the fiber-optic microscope.
o Load the CASSY Lab example Coupler.labs.

¢ Right click into the instrument Paq. Activate Settings sensor input — 0 <. The display
changes to 0 dB.

e Start the measurement by pressing F9.

e Use the smooth rear side of the abrasive paper for polishing. Use a strip of scotch tape to
fasten an approx. 150 mm long segment of the abrasive paper onto a smooth surface (e.g.
bench top). Be careful: The surface of the bench should not be susceptible to scratches.
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1:
2:
3:

Abrasive paper
Polishing tool
Fiber

Insert one fiber end into the appropriate hole of the polishing tool. Apply the tool to the
abrasive paper and make circular polishing motions. After the polishing procedure, clean
the fiber ends with a soft towel or something similar. Reinsert the optical fiber into the
experiment and carry out the power measurement again. Enter the measurement results
into the table. Determine the gain g obtained by polishing.

I/m g/dB

10

20

Notes

50

The fiber optic microscope (736 429) can be used to check the quality of the fiber ends.
Use the loose fiber optic adapter for PMMA optical fibers (¢ = 2,2 mm contained in the
scope of delivery). The internal illumination of the microscope is switched on automatically
by unfolding. Fold up again after each use of the microscope, otherwise you will use up the
battery. In order to focus correctly, the optical fiber should be pushed in approximately to
the interior edge of the adapter. Focusing is performed by turning the knurled wheel.

The polishing tool has one drilled hole to accommodate the PMMA optical fiber with buffer
(b =2.2 mm) and one drilled hole for PMMA optical fibers without buffer (§ =1 mm). The
latter hole can be used to polish the transparent optical fibers.
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Results

Preparation of fiber ends

I/m g/dB
5
10
20
50

Interpretation

The polishing of one fiber end (PMMA) results in a power gain of 25% (+1.0 dB) approximately.
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Coupling losses

Theory

Plug connections can contribute additional coupling losses in an optical transmission network due
to the following fault sources:

e transversal offset
¢ longitudinal offset
e angular offset (axes of the optical fibers are at an angle to each other)

Optimally both fiber end faces should be lined up evenly and without any air gaps when two optical
fibers are connected to each other.

? )
T
a: transversal offset
b: longitudinal offset
c: angular offset
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Material

1 736 411 Fiber optic transmitter

1 736 415 Fiber micropositioner

1 736 421 Set of fiber-optic waveguides and accessories
1 736 429 Fiber-optic microscope

1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE Cw fibers
BIAS Ve — right from CASSY channel A
SOURCE LED 1 micropositioner
@LD DIDACTIC © by LD DIDACTIC GmbH
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Longitudinal offset

Set the X-micrometer of the fiber-micropositioner to X = 0.00 mm.
Use the fiber mounts for bare PMMA fibers.

Use the PMMA sections contained within the micropositioner's scope of supply. Use one
section for connection of the LED 1 to the micropositioner and the second cable for the
connection between the micropositioner and the optical power sensor.

Secure the fiber by tightening the thumb screws.
Load the CASSY Lab example Longitudinal.labs.

Use the Y-micrometer, the Z-height adjustment and the angular positioner to adjust the
fiber ends until you obtain the maximum power. The fiber ends should now be in perfect
alignment to each other and there should be practically no air gap between them. Right
click into the instrument Pa;. Activate Settings sensor input — 0 <—. The display changes to
0 dB. Start the measurement by pressing F9.

Now adjust the X-micrometer in steps of 100 uym press each time F9 again.

Transversal offset

Set the X-micrometer of the fiber-micropositioner to X = 0.00 mm. (Starting position for the
longitudinal measurement).

Load the CASSY Lab example Transversal.labs. With the instrument PA1 blinking, reduce
the diode current of the LED with the potentiometer Vg, until the display gets stationary.

Make a right click into the Instrument Paq. Activate Settings sensor input — 0 <—. The
display changes to 0 dB.

Set the Y-micrometer of the fiber-micropositioner to Y = 0.00 mm (or to the stop position,
depending on the type).

Start the measurement by pressing F9.

Now adjust the Y-micrometer in steps of 100 um until you reach Y = 6.00 mm and press
each time F9.

Set the X-micrometer of the fiber-micropositioner to X = 2.00 mm.
Repeat the measurements.

Variant

Repeat the experiment for LED 2 and LED 3.
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Results

Losses by longitudinal offset
Black: linear representation
Red: logarithmic representation

Transversal coupling losses X = 0.00 mm Transversal coupling losses X = 2.00 mm

3dB-width: 1100 uym 3dB-width: 2000 pym

Black: linear representation Black: linear representation

Red: logarithmic representation Red: logarithmic representation
Summary

Longitudinal offset

PMMA demonstrates a field distribution at the air gap which can be approximated by a falling
exponential function. In PMMA cables an air gap of X =1500 ym generates an attenuation of
approx. 3 dB, i.e. already half the optical power is lost. There is no detectable difference between
the air-gap attenuation for LED 2 and LED 3.
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Transversal offset

The transversal field distribution in front of a multimode fiber shows a dependency which can be
approximated with a Gaussian error curve. The Gaussian bell curve is given by:

E — e—CY2

Here the factor ¢ depends on the longitudinal offset X of the two fiber ends. With increasing
distance X the maxims become flatter and broader.
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At every boundary which separates areas with different refractive indices — a part of the incident
light is reflected. For the shown case, theory gives the following reflection factor:

Reduction of reflexion losses

_nh=n
n +n,

r

The equation corresponds to the reflection factor on lines. The power P, reflected at a fiber end is
proportional to the square of the reflection factor:

P, =R

If for the core glass of the optical fiber we take n; = 1,5 and for n, the refractive index for air (n, = 1)
then we obtain:

r=0.2 r? = 4%

For perpendicularly exiting light approx. 4% of the incident optical power P; is reflected at every
glass-air boundary. For an air-gap plug with 2 glass-air end surfaces this means a reduction in
effective power amounting to 8%. This power loss can be avoided by filling the space between the
fiber end surfaces with an index paste or an immersion oil. In both cases the space between is
adapted to the refractive index of the core glass. Immersion oil is not very practical because it flows
out of the air gap. Index pastes attract dirt, collecting dust and other particles. When handled
without care the particles trapped in the index paste can scratch the fiber end surfaces (abrasion).
In this experiment water is used for index matching, because of its unlimited availability. The
refraction index of water is about n, = 1.33.

Material

1 736 411 Fiber optic transmitter

1 736 415 Fiber micropositioner

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 564 482 Book: Experiments with PMMA fibers

1 PC

A drop of water
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Note: The fiber end surfaces of optical fibers have to be polished for this experiment. If you
experiment with unpolished fibers the transmitted power increases up to 100% when the air gap is
moistened. Index adaptation only contributes approx. 8...10% to this result, whereas the main
improvement is produced by the optical improvement of the end surfaces!
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Carrying out the experiment

@LD DIDACTIC

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE cw fibers
BIAS Ve — right from CASSY channel A
SOURCE LED 1 micropositioner

Assemble the experiment as shown. Take the two optical fibers with length 1 m from the
accessory of the micropositioner (with polished surfaces, see note above).

Use the mounts for bare PMMA fibers in the fiber micropositioner.

Set the X-micrometer of the fiber-micropositioner to X = 0.00 mm.

Insert the two optical fibers into the mounts, until the fiber ends get into contact.

Separate the two fiber ends by setting the X-micrometer of the fiber-micropositioner to
X=0.50 mm

Load the CASSY Lab example ReflexionLoss.labs.

Use the Y-micrometer, the Z-height adjustment and the angular positioner to adjust the
fiber ends until you obtain the maximum power. The fiber ends should now be in perfect
alignment to each other with an air gap X = 0.50 mm between them.

© by LD DIDACTIC GmbH
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o Make a right click into the instrument “Optical Power Pa;” to activate Settings. Click on:
— 0 <. Reduce Vk if the display is blinking.

e The displays on the attenuation instruments G and g change to 100 % respectively to
0.0 dB.

o Apply a drop of water between the fiber-ends. See enlarged part of experiment set up.
¢ Record the linear and logarithmic attenuation G and g in the table.

e Dry the air gap between the fiber ends.

o Repeat the experiment for LED 2 and LED 3.

¢ Give an interpretation

Reduction of the reflection losses

SOURCE G/% g

LED 1

LED 2

LED 3
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¢ Index matching results in a power gain due to the bridging of small air gaps. If in the
experiment the air gap is made too large, then additional losses arise, which rapidly
become even greater on account of the large NA (numerical aperture) of PMMA optical
fibers.

e With two glass-air junctions we could expect a linear increase from G = 100% G = 108%
(g =+0.33 dB).

e Deviations from that theoretical value are due to the huge air gap (0.5 mm) which provokes
a strong spillover of light from the emitting fiber. With increasing distance between the two
fibers, an even smaller amount of light can be coupled into the receiving fiber (under dry
conditions). Thus the result after index matching is emphasized.

e Each plug connection adds approximately 1 dB losses into the optical power budget. In the
case of scratched fiber ends the power gain appears to be greater (effect of coarseness).

e The reduction in reflection losses is relatively constant with the wavelength of the light.

Results

Reduction of the reflexion losses

SOURCE G/% g

LED 1

LED 2

LED 3
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Numerical aperture

Theory

The numerical aperture (NA) is an important parameter in fiber optics. The greater the NA, the
greater the coupling effectiveness, i.e. the more light incident at an angle can be coupled into the
fiber. Also the losses resulting from bends decrease with increasing numerical aperture. In the
case of short fiber lengths a portion of the light is also propagated in the cladding or in higher
modes. Due to the higher attenuation for these modes the numerical aperture declines with
increasing fiber length and reaches its constant value only after a certain fiber length.

Measurement of the acceptance angle 6a: The axes of the fibers intercept at the half aperture angle 0o.

Material

1 736 411 Fiber optic transmitter

1 736 415 Fiber-micropositioner

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 500 644 Safety connection lead 100 cm, black

1 500 641 Safety connection lead 100 cm, red

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE CW Fibers
BIAS Ve — right from CASSY channel A
SOURCE LED 1 micropositioner

e Set up the shown experiment.
o Load the CASSY Lab example NumAp.labs.
e Start the measurement by pressing F9.

‘LD’LD DIDACTIC © by LD DIDACTIC GmbH

138



T7.26.1

In case the display is blinking, turn the potentiometer Vg back. Right click into the
instrument Paq Activate settings sensor input — 0 <. The display changes to 0 dB.

The determination of the NA with the aid of the fiber micropositioner 736 415, is based on
the measurement of the acceptance angle 6. This is half the aperture angle 6, of the cone
within which light can penetrate into the fiber. The aperture angle 6, is directly related to the
acceptance angle and the NA.

NA=sind, =+/(n>—n?)

The aperture angle 6, can be read off directly from the angular scale of the micropositioner.
Use the bare PMMA fiber sections and the corresponding fiber mounts included with the
fiber micropositioner.

Insert the bare ends into the fiber mounts of the micropositioner. The fiber ends should be
aligned symmetrically to the axis of rotation. The space between the fiber-ends amounts to
approx. 2 mm.

Align the angular positioner to 0°. Use the Y-manipulator to calibrate to minimum the
transversal offset. This gives the maximum optical power. Proceed in the same fashion to
calibrate the Z-axis for the height adjustment using the thumb screw.

Now carefully turn the angular positioner in both directions. Closely observe the receiving
signal. Note down the angles 6y, and 6y, at which the optical power has dropped below —
15 dB. Calculate the mean acceptance angle and the NA.

Determination of the NA

SOURCE

001/GRD

60./GRD

0,/GRD

NA

LED 1

LED 2

LED 3

Note

e You can roughly determine the acceptance angle 6, and the NA from the aperture angle 6,
of the beam cone by holding the fiber end surfaces to the scale of the micropositioner.
Protect the (weak) light cone from the effects of outside light with your hand.

@LD DIDACTIC
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Results
Summary

Coupling light into the fiber after falling below the acceptance angle is performed gradually, not
abruptly. The reason for this is the beam characteristic of the fiber end. Therefore when
determining the acceptance angle 6, you need a little practice to detect this gradual transition.

Determination of the NA

SOURCE | 00,/GRD | 60/GRD | 6,/GRD NA
LED 1
LED 2
LED 3
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Suppression of undesired modes

Theory

In a step index fiber only light beams can propagate which strike the fiber end at under a certain
angle. Incident light at unacceptable angle is cancelled out due to destructive interference caused
by repeated reflections along its path through the fiber. Beams propagating at accepted angles are
called modes. When a beam is launched at the fiber end, this can result in so-called cladding
modes. These beams are sharply reflected around the fiber axis. Although cladding modes are
allowed, they propagate - as their name suggests - in the optical cladding of the fiber. Because
these normally have a higher attenuation than modes propagating in the core glass the power of
the cladding modes rapidly decreases with increasing fiber length. Furthermore cladding modes
penetrate into the outer jacket. Under uniform illumination of the fiber end all accepted modes are
excited (UMD).

Due to the more severe attenuation of the cladding modes, the uniform distribution decreases with
increasing fiber length. The light is propagated more and more in modes of attenuation lower order.
The attenuation (a/dBkm™) reaches a constant value. In the fiber an equilibrium mode distribution
settles in (EMD). Cladding modes have to be avoided at high modulation frequencies and short
fiber segment lengths due to mode dispersion arising. They also pose a problem when performing
attenuation measurements. To achieve mode equilibrium and to suppress disturbing cladding
modes so-called mode filters (mode strippers) are used. These increase the losses for higher
modes by causing artificially induced bend attenuation. Thus EMD distribution can be produced
even on short fiber lengths.

Material

1 736 411 Fiber optic transmitter

1 736 416 Mode filter

1 736 421 Set of fiber-optic waveguides and accessories
1 562 791 Plug-in power supply 12VAC

1 524 013S Sensor-CASSY 2 Starter

1 524 0512 Optical power sensor S

1 564 482 Book: Experiments with PMMA fibers

1 PC
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Carrying out the experiment

Presetting
Fiber optic transmitter Fiber Optical power sensor S
MODE CW
BIAS VE — right Fiber from CASSY channel A
SOURCE LED 1 micropositioner

e Set up the shown experiment
o Guide the fiber without strong bendings from the LED to the optical power meter.
e Load the CASSY Lab example ModeAtt.labs.

¢ Make a right click into Instrument Pa;. Activate settings sensor input — 0 <. The display
changes to 0 dB.

e Start the measurement by pressing F9.

¢ Now lead the fiber across the mode filter. Measure the optical attenuation in function of the
number of bendings n. Press each time F9.

¢ Display graphically the bending attenuation as a function of bendings n.
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Number of bendings n Aoq / dB
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Variant

o Repeat the experiment for different fiber lengths and at different wavelengths.
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Results

Number of bendings n Aoq / dB
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CL4

231 0.1

Index

n



0 28.28427125 10 0 0 0 0 1 0 0 0 0 0 24 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 18.09893906 1

1 0 0 1 1 0 5 0 0 0 0 0 0 0 0 2500 0 0 0 1 639 109 298 142 0.4787234043 0 0 1 2

Optische Leistung

P_A1

dB

-35 40 10 0 1 0 0 0 0 1 1 0 0 0.03126683641 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.87 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 688 258 243 96 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.7 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 463 417 297 140 0.5 0 0 1 0

Linear attenuation

a_lin

%

0 100 50 0 2 0 0 1 0 0 0 0 0 100.7225434 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 88 116 297 140 0.5 0 0 1 0

Longitudinal shift

X

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 2300 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 0.03126683641 1 1

8 24

1	0	0	2.87	28.7	100	0	0	

2	0	0.1115225426	2.87	28.7	102.6011561	100	0.1115225426	

3	0	0.03749328166	2.87	28.7	100.867052	200	0.03749328166	

4	0	0.08083022535	2.865	28.65	101.8786127	300	0.08083022535	

5	0	-0.1209103023	2.865	28.65	97.25433526	400	-0.1209103023	

6	0	-0.2519291318	2.865	28.65	94.36416185	500	-0.2519291318	

7	0	-0.346052363	2.87	28.7	92.34104046	600	-0.346052363	

8	0	-0.40765545	2.865	28.65	91.04046243	700	-0.40765545	

9	0	-0.5052538229	2.865	28.65	89.01734104	800	-0.5052538229	

10	0	-0.7817825604	2.855	28.55	83.52601156	900	-0.7817825604	

11	0	-0.9191806745	2.865	28.65	80.92485549	1000	-0.9191806745	

12	0	-1.117523124	2.865	28.65	77.31213873	1100	-1.117523124	

13	0	-1.224355915	2.865	28.65	75.43352601	1200	-1.224355915	

14	0	-1.37675558	2.865	28.65	72.83236994	1300	-1.37675558	

15	0	-1.680082365	2.865	28.65	67.91907514	1400	-1.680082365	

16	0	-1.917460835	2.865	28.65	64.30635838	1500	-1.917460835	

17	0	-2.147936435	2.865	28.65	60.98265896	1600	-2.147936435	

18	0	-2.315800609	2.865	28.65	58.67052023	1700	-2.315800609	

19	0	-2.546453649	2.865	28.65	55.63583815	1800	-2.546453649	

20	0	-2.850116459	2.86	28.6	51.87861272	1900	-2.850116459	

21	0	-3.099063963	2.86	28.6	48.98843931	2000	-3.099063963	

22	0	-3.295610843	2.865	28.65	46.82080925	2100	-3.295610843	

23	0	-3.50147615	2.865	28.65	44.65317919	2200	-3.50147615	

24	0	-3.71758764	2.865	28.65	42.48554913	2300	-3.71758764	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 6 0 0 105.6069364 8 0 -30 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

231 0.1

Index

n



0 28.28427125 10 0 0 0 0 1 0 0 0 0 0 24 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 18.09893906 1

1 0 0 1 1 0 5 0 0 0 0 0 0 0 0 2500 0 0 0 1 639 109 298 142 0.4787234043 0 0 1 2

Optische Leistung

P_A1

dB

-35 40 10 0 1 0 0 0 0 1 1 0 0 0.03126683641 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.87 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 688 258 243 96 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.7 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 463 417 297 140 0.5 0 0 1 0

Linear attenuation

a_lin

%

0 100 50 0 2 0 0 1 0 0 0 0 0 100.7225434 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 88 116 297 140 0.5 0 0 1 0

Longitudinal shift

X

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 2300 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 0.03126683641 1 1

8 24

1	0	0	2.87	28.7	100	0	0	

2	0	0.1115225426	2.87	28.7	102.6011561	100	0.1115225426	

3	0	0.03749328166	2.87	28.7	100.867052	200	0.03749328166	

4	0	0.08083022535	2.865	28.65	101.8786127	300	0.08083022535	

5	0	-0.1209103023	2.865	28.65	97.25433526	400	-0.1209103023	

6	0	-0.2519291318	2.865	28.65	94.36416185	500	-0.2519291318	

7	0	-0.346052363	2.87	28.7	92.34104046	600	-0.346052363	

8	0	-0.40765545	2.865	28.65	91.04046243	700	-0.40765545	

9	0	-0.5052538229	2.865	28.65	89.01734104	800	-0.5052538229	

10	0	-0.7817825604	2.855	28.55	83.52601156	900	-0.7817825604	

11	0	-0.9191806745	2.865	28.65	80.92485549	1000	-0.9191806745	

12	0	-1.117523124	2.865	28.65	77.31213873	1100	-1.117523124	

13	0	-1.224355915	2.865	28.65	75.43352601	1200	-1.224355915	

14	0	-1.37675558	2.865	28.65	72.83236994	1300	-1.37675558	

15	0	-1.680082365	2.865	28.65	67.91907514	1400	-1.680082365	

16	0	-1.917460835	2.865	28.65	64.30635838	1500	-1.917460835	

17	0	-2.147936435	2.865	28.65	60.98265896	1600	-2.147936435	

18	0	-2.315800609	2.865	28.65	58.67052023	1700	-2.315800609	

19	0	-2.546453649	2.865	28.65	55.63583815	1800	-2.546453649	

20	0	-2.850116459	2.86	28.6	51.87861272	1900	-2.850116459	

21	0	-3.099063963	2.86	28.6	48.98843931	2000	-3.099063963	

22	0	-3.295610843	2.865	28.65	46.82080925	2100	-3.295610843	

23	0	-3.50147615	2.865	28.65	44.65317919	2200	-3.50147615	

24	0	-3.71758764	2.865	28.65	42.48554913	2300	-3.71758764	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 6 0 0 105.6069364 8 0 -30 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

198 0.1

Index

n



0 28.28427125 10 0 0 0 0 1 0 0 0 0 0 24 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 10.0261703 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 486 20 279 187 0.3597122302 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -4.459858458 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.245 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 777 82 236 105 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 42.45 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 90 78 402 297 0.3935742972 0 0 1 0

Linear attenuation

a_lin

%

0 20 10 0 2 0 0 1 0 0 0 0 0 35.81081081 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 2300 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 -4.459858458 1 1

8 24

1	0	-0.2104260274	4.245	42.45	95.27027027	0	-0.2104260274	

2	0	-0.5299041974	4.24	42.4	88.51351351	100	-0.5299041974	

3	0	-0.8035660396	4.245	42.45	83.10810811	200	-0.8035660396	

4	0	-1.045575432	4.245	42.45	78.6036036	300	-1.045575432	

5	0	-1.262448864	4.245	42.45	74.77477477	400	-1.262448864	

6	0	-1.476958875	4.24	42.4	71.17117117	500	-1.476958875	

7	0	-1.659403416	4.245	42.45	68.24324324	600	-1.659403416	

8	0	-1.849849722	4.245	42.45	65.31531532	700	-1.849849722	

9	0	-1.955965346	4.24	42.4	63.73873874	800	-1.955965346	

10	0	-2.017787668	4.245	42.45	62.83783784	900	-2.017787668	

11	0	-2.144136792	4.245	42.45	61.03603604	1000	-2.144136792	

12	0	-2.324096221	4.245	42.45	58.55855856	1100	-2.324096221	

13	0	-2.408427897	4.245	42.45	57.43243243	1200	-2.408427897	

14	0	-2.546860169	4.245	42.45	55.63063063	1300	-2.546860169	

15	0	-2.744709671	4.245	42.45	53.15315315	1400	-2.744709671	

16	0	-2.894481231	4.245	42.45	51.35135135	1500	-2.894481231	

17	0	-3.190033667	4.245	42.45	47.97297297	1600	-3.190033667	

18	0	-3.398869322	4.245	42.45	45.72072072	1700	-3.398869322	

19	0	-3.52916744	4.245	42.45	44.36936937	1800	-3.52916744	

20	0	-3.686293692	4.24	42.4	42.79279279	1900	-3.686293692	

21	0	-3.825651471	4.245	42.45	41.44144144	2000	-3.825651471	

22	0	-3.969629678	4.245	42.45	40.09009009	2100	-3.969629678	

23	0	-4.143868597	4.245	42.45	38.51351351	2200	-4.143868597	

24	0	-4.325391221	4.245	42.45	36.93693694	2300	-4.325391221	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

0 0 0 28.28427125 8 0 -15 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

198 0.1

Index

n



0 28.28427125 10 0 0 0 0 1 0 0 0 0 0 24 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 10.0261703 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 486 20 279 187 0.3597122302 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -4.459858458 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.245 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 777 82 236 105 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 42.45 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 90 78 402 297 0.3935742972 0 0 1 0

Linear attenuation

a_lin

%

0 20 10 0 2 0 0 1 0 0 0 0 0 35.81081081 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 2300 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 -4.459858458 1 1

8 24

1	0	-0.2104260274	4.245	42.45	95.27027027	0	-0.2104260274	

2	0	-0.5299041974	4.24	42.4	88.51351351	100	-0.5299041974	

3	0	-0.8035660396	4.245	42.45	83.10810811	200	-0.8035660396	

4	0	-1.045575432	4.245	42.45	78.6036036	300	-1.045575432	

5	0	-1.262448864	4.245	42.45	74.77477477	400	-1.262448864	

6	0	-1.476958875	4.24	42.4	71.17117117	500	-1.476958875	

7	0	-1.659403416	4.245	42.45	68.24324324	600	-1.659403416	

8	0	-1.849849722	4.245	42.45	65.31531532	700	-1.849849722	

9	0	-1.955965346	4.24	42.4	63.73873874	800	-1.955965346	

10	0	-2.017787668	4.245	42.45	62.83783784	900	-2.017787668	

11	0	-2.144136792	4.245	42.45	61.03603604	1000	-2.144136792	

12	0	-2.324096221	4.245	42.45	58.55855856	1100	-2.324096221	

13	0	-2.408427897	4.245	42.45	57.43243243	1200	-2.408427897	

14	0	-2.546860169	4.245	42.45	55.63063063	1300	-2.546860169	

15	0	-2.744709671	4.245	42.45	53.15315315	1400	-2.744709671	

16	0	-2.894481231	4.245	42.45	51.35135135	1500	-2.894481231	

17	0	-3.190033667	4.245	42.45	47.97297297	1600	-3.190033667	

18	0	-3.398869322	4.245	42.45	45.72072072	1700	-3.398869322	

19	0	-3.52916744	4.245	42.45	44.36936937	1800	-3.52916744	

20	0	-3.686293692	4.24	42.4	42.79279279	1900	-3.686293692	

21	0	-3.825651471	4.245	42.45	41.44144144	2000	-3.825651471	

22	0	-3.969629678	4.245	42.45	40.09009009	2100	-3.969629678	

23	0	-4.143868597	4.245	42.45	38.51351351	2200	-4.143868597	

24	0	-4.325391221	4.245	42.45	36.93693694	2300	-4.325391221	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

0 0 0 28.28427125 8 0 -15 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 24.01536282 1

1 0 0 1 1 0 6 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-45 30 10 0 1 0 0 0 0 1 1 0 0 -16.25214427 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.715 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 7.15 1 1

5 0

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -45 30 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 24.01536282 1

1 0 0 1 1 0 6 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-45 30 10 0 1 0 0 0 0 1 1 0 0 -16.25214427 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.715 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 7.15 1 1

5 0

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -45 30 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 65 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -12.33359493 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.245 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 58.43062172 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 42.45 1 1

6 64

1	1.453	-25.03871964	0.015	3.134209594	0.15	

2	3.456	-25.03871964	0.025	3.134209594	0.25	

3	4.362	-25.03871964	0.035	3.134209594	0.35	

4	4.463	-25.03871964	0.085	3.134209594	0.85	

5	4.563	-25.03871964	0.135	3.134209594	1.35	

6	5.37	-25.03871964	0.25	3.134209594	2.5	

7	5.47	-25.03871964	0.345	3.134209594	3.45	

8	5.57	-24.45880017	0.38	3.581953822	3.8	

9	5.771	-22.52059991	0.525	5.596802846	5.25	

10	5.871	-22.35026652	0.555	5.82067496	5.55	

11	6.576	-21.72878745	0.61	6.716163416	6.1	

12	6.676	-21.18521083	0.68	7.611651871	6.8	

13	6.776	-20.81798276	0.73	8.283268213	7.3	

14	6.876	-20.58935393	0.77	8.73101244	7.7	

15	6.976	-19.96787486	0.87	10.07424512	8.7	

16	7.076	-19.42429824	0.97	11.41747781	9.7	

17	7.176	-18.94125144	1.055	12.76071049	10.55	

18	7.276	-18.79147988	1.09	13.20845472	10.9	

19	7.376	-18.7184875	1.11	13.43232683	11.1	

20	7.98	-18.50659451	1.15	14.10394317	11.5	

21	8.08	-18.23925197	1.22	14.99943163	12.2	

22	8.18	-17.92667504	1.305	16.1187922	13.05	

23	8.28	-17.57905397	1.385	17.46202488	13.85	

24	8.38	-17.36186148	1.46	18.35751334	14.6	

25	8.48	-17.15501549	1.515	19.25300179	15.15	

26	8.58	-16.86212173	1.605	20.59623447	16.05	

27	8.68	-16.67728767	1.68	21.49172293	16.8	

28	8.78	-16.67728767	1.75	21.49172293	17.5	

29	8.88	-16.45678626	1.785	22.6110835	17.85	

30	9.687	-16.32966661	1.805	23.28269984	18.05	

31	9.787	-16.00781977	1.925	25.07367675	19.25	

32	9.887	-15.81814138	2	26.19303732	20	

33	9.987	-15.63640169	2.085	27.31239789	20.85	

34	10.087	-15.46196279	2.165	28.43175846	21.65	

35	10.187	-15.26148359	2.255	29.77499114	22.55	

36	10.287	-15.13279433	2.315	30.6704796	23.15	

37	10.387	-15.00780887	2.39	31.56596805	23.9	

38	10.487	-14.91637508	2.44	32.2375844	24.4	

39	10.99	-14.88631998	2.455	32.46145651	24.55	

40	11.09	-14.65308569	2.575	34.25243342	25.75	

41	11.19	-14.51342913	2.655	35.37179399	26.55	

42	11.29	-14.32516056	2.76	36.93889879	27.6	

43	11.39	-14.19551079	2.835	38.05825936	28.35	

44	11.49	-14.11953897	2.895	38.7298757	28.95	

45	11.59	-13.99579998	2.96	39.84923627	29.6	

46	11.69	-13.94727495	2.995	40.29698049	29.95	

47	12.295	-13.92321425	3.02	40.52085261	30.2	

48	12.395	-13.82828272	3.08	41.41634106	30.8	

49	12.495	-13.73538196	3.145	42.31182952	31.45	

50	12.595	-13.59965389	3.24	43.6550622	32.4	

51	12.695	-13.5333481	3.285	44.32667854	32.85	

52	12.795	-13.42503962	3.37	45.44603911	33.7	

53	12.995	-13.25717545	3.5	47.23701602	35	

54	13.096	-13.07577319	3.635	49.25186505	36.35	

55	13.196	-12.99751982	3.705	50.1473535	37.05	

56	13.296	-12.95891561	3.73	50.59509773	37.3	

57	13.8	-12.95891561	3.745	50.59509773	37.45	

58	13.9	-12.84512015	3.84	51.93833041	38.4	

59	14	-12.77087997	3.9	52.83381887	39	

60	14.1	-12.67982957	3.985	53.95317944	39.85	

61	14.2	-12.59064893	4.07	55.07254001	40.7	

62	14.3	-12.50326279	4.16	56.19190058	41.6	

63	14.4	-12.4345982	4.225	57.08738903	42.25	

64	14.6	-12.41760035	4.235	57.31126115	42.35	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 65 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -12.33359493 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.245 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 58.43062172 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 42.45 1 1

6 64

1	1.453	-25.03871964	0.015	3.134209594	0.15	

2	3.456	-25.03871964	0.025	3.134209594	0.25	

3	4.362	-25.03871964	0.035	3.134209594	0.35	

4	4.463	-25.03871964	0.085	3.134209594	0.85	

5	4.563	-25.03871964	0.135	3.134209594	1.35	

6	5.37	-25.03871964	0.25	3.134209594	2.5	

7	5.47	-25.03871964	0.345	3.134209594	3.45	

8	5.57	-24.45880017	0.38	3.581953822	3.8	

9	5.771	-22.52059991	0.525	5.596802846	5.25	

10	5.871	-22.35026652	0.555	5.82067496	5.55	

11	6.576	-21.72878745	0.61	6.716163416	6.1	

12	6.676	-21.18521083	0.68	7.611651871	6.8	

13	6.776	-20.81798276	0.73	8.283268213	7.3	

14	6.876	-20.58935393	0.77	8.73101244	7.7	

15	6.976	-19.96787486	0.87	10.07424512	8.7	

16	7.076	-19.42429824	0.97	11.41747781	9.7	

17	7.176	-18.94125144	1.055	12.76071049	10.55	

18	7.276	-18.79147988	1.09	13.20845472	10.9	

19	7.376	-18.7184875	1.11	13.43232683	11.1	

20	7.98	-18.50659451	1.15	14.10394317	11.5	

21	8.08	-18.23925197	1.22	14.99943163	12.2	

22	8.18	-17.92667504	1.305	16.1187922	13.05	

23	8.28	-17.57905397	1.385	17.46202488	13.85	

24	8.38	-17.36186148	1.46	18.35751334	14.6	

25	8.48	-17.15501549	1.515	19.25300179	15.15	

26	8.58	-16.86212173	1.605	20.59623447	16.05	

27	8.68	-16.67728767	1.68	21.49172293	16.8	

28	8.78	-16.67728767	1.75	21.49172293	17.5	

29	8.88	-16.45678626	1.785	22.6110835	17.85	

30	9.687	-16.32966661	1.805	23.28269984	18.05	

31	9.787	-16.00781977	1.925	25.07367675	19.25	

32	9.887	-15.81814138	2	26.19303732	20	

33	9.987	-15.63640169	2.085	27.31239789	20.85	

34	10.087	-15.46196279	2.165	28.43175846	21.65	

35	10.187	-15.26148359	2.255	29.77499114	22.55	

36	10.287	-15.13279433	2.315	30.6704796	23.15	

37	10.387	-15.00780887	2.39	31.56596805	23.9	

38	10.487	-14.91637508	2.44	32.2375844	24.4	

39	10.99	-14.88631998	2.455	32.46145651	24.55	

40	11.09	-14.65308569	2.575	34.25243342	25.75	

41	11.19	-14.51342913	2.655	35.37179399	26.55	

42	11.29	-14.32516056	2.76	36.93889879	27.6	

43	11.39	-14.19551079	2.835	38.05825936	28.35	

44	11.49	-14.11953897	2.895	38.7298757	28.95	

45	11.59	-13.99579998	2.96	39.84923627	29.6	

46	11.69	-13.94727495	2.995	40.29698049	29.95	

47	12.295	-13.92321425	3.02	40.52085261	30.2	

48	12.395	-13.82828272	3.08	41.41634106	30.8	

49	12.495	-13.73538196	3.145	42.31182952	31.45	

50	12.595	-13.59965389	3.24	43.6550622	32.4	

51	12.695	-13.5333481	3.285	44.32667854	32.85	

52	12.795	-13.42503962	3.37	45.44603911	33.7	

53	12.995	-13.25717545	3.5	47.23701602	35	

54	13.096	-13.07577319	3.635	49.25186505	36.35	

55	13.196	-12.99751982	3.705	50.1473535	37.05	

56	13.296	-12.95891561	3.73	50.59509773	37.3	

57	13.8	-12.95891561	3.745	50.59509773	37.45	

58	13.9	-12.84512015	3.84	51.93833041	38.4	

59	14	-12.77087997	3.9	52.83381887	39	

60	14.1	-12.67982957	3.985	53.95317944	39.85	

61	14.2	-12.59064893	4.07	55.07254001	40.7	

62	14.3	-12.50326279	4.16	56.19190058	41.6	

63	14.4	-12.4345982	4.225	57.08738903	42.25	

64	14.6	-12.41760035	4.235	57.31126115	42.35	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 58 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -10.81798276 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.6 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 82.83268213 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 46 1 1

6 58

1	1.312	-25.03871964	0.015	3.134209594	0.15	

2	2.602	-25.03871964	0.025	3.134209594	0.25	

3	2.803	-25.03871964	0.1	3.134209594	1	

4	2.903	-25.03871964	0.185	3.134209594	1.85	

5	3.003	-24.19551079	0.25	3.805825936	2.5	

6	3.103	-22.35026652	0.345	5.82067496	3.45	

7	4.106	-20.2675071	0.53	9.402628782	5.3	

8	4.206	-19.33996656	0.645	11.64134992	6.45	

9	4.507	-19.01811973	0.69	12.53683838	6.9	

10	4.606	-18.11150909	0.835	15.44717586	8.35	

11	4.707	-17.52372909	0.945	17.68589699	9.45	

12	5.208	-17.36186148	0.975	18.35751334	9.75	

13	5.308	-16.67728767	1.135	21.49172293	11.35	

14	5.408	-16.37162775	1.225	23.05882773	12.25	

15	5.508	-16.24694135	1.26	23.73044407	12.6	

16	5.608	-15.96921557	1.335	25.29754887	13.35	

17	5.708	-15.6721463	1.43	27.08852578	14.3	

18	5.808	-15.16461092	1.61	30.44660748	16.1	

19	5.908	-15.00780887	1.665	31.56596805	16.65	

20	6.008	-14.59668302	1.835	34.70017765	18.35	

21	6.108	-14.48602876	1.885	35.5956661	18.85	

22	6.918	-14.24690718	2	37.61051513	20	

23	7.015	-14.24690718	2.07	37.61051513	20.7	

24	7.21	-13.82828272	2.2	41.41634106	22	

25	7.31	-13.64442691	2.3	43.20731797	23	

26	7.411	-13.57743929	2.33	43.87893432	23.3	

27	7.51	-13.29853714	2.495	46.7892718	24.95	

28	7.611	-13.1756154	2.57	48.13250448	25.7	

29	7.711	-13.07577319	2.62	49.25186505	26.2	

30	7.811	-12.90164518	2.74	51.26671407	27.4	

31	7.911	-12.77087997	2.82	52.83381887	28.2	

32	8.011	-12.75251654	2.84	53.05769098	28.4	

33	8.813	-12.71602099	2.865	53.50543521	28.65	

34	8.913	-12.57303047	2.96	55.29641212	29.6	

35	9.031	-12.50326279	3.015	56.19190058	30.15	

36	9.116	-12.38380294	3.1	57.75900538	31	

37	9.213	-12.31698709	3.155	58.65449383	31.55	

38	9.313	-12.2024772	3.24	60.22159863	32.4	

39	9.413	-12.05955204	3.345	62.23644765	33.45	

40	9.513	-12.0129368	3.395	62.90806399	33.95	

41	9.613	-11.89102157	3.5	64.6990409	35	

42	9.713	-11.78708289	3.58	66.2661457	35.8	

43	9.813	-11.77243551	3.595	66.49001782	35.95	

44	10.324	-11.75783736	3.61	66.71388993	36.1	

45	10.423	-11.68557371	3.68	67.8332505	36.8	

46	10.524	-11.65700161	3.7	68.28099473	37	

47	10.624	-11.55845406	3.785	69.84809952	37.85	

48	10.724	-11.44850022	3.89	71.63907643	38.9	

49	10.824	-11.367824	3.97	72.98230912	39.7	

50	10.924	-11.22370099	4.115	75.44490237	41.15	

51	11.024	-11.1470588	4.185	76.78813505	41.85	

52	11.124	-11.07174573	4.265	78.13136774	42.65	

53	11.225	-11.00996738	4.33	79.25072831	43.3	

54	11.324	-10.93697499	4.41	80.59396099	44.1	

55	11.926	-10.88898616	4.46	81.48944944	44.6	

56	12.026	-10.84152181	4.515	82.3849379	45.15	

57	12.126	-10.78291168	4.58	83.50429847	45.8	

58	14.827	-10.78291168	4.595	83.50429847	45.95	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 58 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -10.81798276 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.6 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 82.83268213 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 46 1 1

6 58

1	1.312	-25.03871964	0.015	3.134209594	0.15	

2	2.602	-25.03871964	0.025	3.134209594	0.25	

3	2.803	-25.03871964	0.1	3.134209594	1	

4	2.903	-25.03871964	0.185	3.134209594	1.85	

5	3.003	-24.19551079	0.25	3.805825936	2.5	

6	3.103	-22.35026652	0.345	5.82067496	3.45	

7	4.106	-20.2675071	0.53	9.402628782	5.3	

8	4.206	-19.33996656	0.645	11.64134992	6.45	

9	4.507	-19.01811973	0.69	12.53683838	6.9	

10	4.606	-18.11150909	0.835	15.44717586	8.35	

11	4.707	-17.52372909	0.945	17.68589699	9.45	

12	5.208	-17.36186148	0.975	18.35751334	9.75	

13	5.308	-16.67728767	1.135	21.49172293	11.35	

14	5.408	-16.37162775	1.225	23.05882773	12.25	

15	5.508	-16.24694135	1.26	23.73044407	12.6	

16	5.608	-15.96921557	1.335	25.29754887	13.35	

17	5.708	-15.6721463	1.43	27.08852578	14.3	

18	5.808	-15.16461092	1.61	30.44660748	16.1	

19	5.908	-15.00780887	1.665	31.56596805	16.65	

20	6.008	-14.59668302	1.835	34.70017765	18.35	

21	6.108	-14.48602876	1.885	35.5956661	18.85	

22	6.918	-14.24690718	2	37.61051513	20	

23	7.015	-14.24690718	2.07	37.61051513	20.7	

24	7.21	-13.82828272	2.2	41.41634106	22	

25	7.31	-13.64442691	2.3	43.20731797	23	

26	7.411	-13.57743929	2.33	43.87893432	23.3	

27	7.51	-13.29853714	2.495	46.7892718	24.95	

28	7.611	-13.1756154	2.57	48.13250448	25.7	

29	7.711	-13.07577319	2.62	49.25186505	26.2	

30	7.811	-12.90164518	2.74	51.26671407	27.4	

31	7.911	-12.77087997	2.82	52.83381887	28.2	

32	8.011	-12.75251654	2.84	53.05769098	28.4	

33	8.813	-12.71602099	2.865	53.50543521	28.65	

34	8.913	-12.57303047	2.96	55.29641212	29.6	

35	9.031	-12.50326279	3.015	56.19190058	30.15	

36	9.116	-12.38380294	3.1	57.75900538	31	

37	9.213	-12.31698709	3.155	58.65449383	31.55	

38	9.313	-12.2024772	3.24	60.22159863	32.4	

39	9.413	-12.05955204	3.345	62.23644765	33.45	

40	9.513	-12.0129368	3.395	62.90806399	33.95	

41	9.613	-11.89102157	3.5	64.6990409	35	

42	9.713	-11.78708289	3.58	66.2661457	35.8	

43	9.813	-11.77243551	3.595	66.49001782	35.95	

44	10.324	-11.75783736	3.61	66.71388993	36.1	

45	10.423	-11.68557371	3.68	67.8332505	36.8	

46	10.524	-11.65700161	3.7	68.28099473	37	

47	10.624	-11.55845406	3.785	69.84809952	37.85	

48	10.724	-11.44850022	3.89	71.63907643	38.9	

49	10.824	-11.367824	3.97	72.98230912	39.7	

50	10.924	-11.22370099	4.115	75.44490237	41.15	

51	11.024	-11.1470588	4.185	76.78813505	41.85	

52	11.124	-11.07174573	4.265	78.13136774	42.65	

53	11.225	-11.00996738	4.33	79.25072831	43.3	

54	11.324	-10.93697499	4.41	80.59396099	44.1	

55	11.926	-10.88898616	4.46	81.48944944	44.6	

56	12.026	-10.84152181	4.515	82.3849379	45.15	

57	12.126	-10.78291168	4.58	83.50429847	45.8	

58	14.827	-10.78291168	4.595	83.50429847	45.95	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 51 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -25.03871964 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 3.945 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 3.134209594 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 39.45 1 1

6 50

1	0.968	-25.03871964	0.015	3.134209594	0.15	

2	1.957	-25.03871964	0.04	3.134209594	0.4	

3	2.057	-25.03871964	0.08	3.134209594	0.8	

4	2.157	-25.03871964	0.115	3.134209594	1.15	

5	2.257	-25.03871964	0.175	3.134209594	1.75	

6	2.358	-25.03871964	0.23	3.134209594	2.3	

7	2.859	-25.03871964	0.325	3.134209594	3.25	

8	2.959	-25.03871964	0.44	3.134209594	4.4	

9	3.059	-25.03871964	0.54	3.134209594	5.4	

10	3.159	-25.03871964	0.635	3.134209594	6.35	

11	3.26	-25.03871964	0.725	3.134209594	7.25	

12	3.36	-25.03871964	0.88	3.134209594	8.8	

13	3.46	-25.03871964	0.92	3.134209594	9.2	

14	3.962	-25.03871964	0.975	3.134209594	9.75	

15	4.062	-25.03871964	1.09	3.134209594	10.9	

16	4.162	-25.03871964	1.205	3.134209594	12.05	

17	4.362	-25.03871964	1.395	3.134209594	13.95	

18	4.463	-25.03871964	1.445	3.134209594	14.45	

19	4.562	-25.03871964	1.54	3.134209594	15.4	

20	4.663	-25.03871964	1.64	3.134209594	16.4	

21	4.763	-25.03871964	1.685	3.134209594	16.85	

22	5.365	-25.03871964	1.76	3.134209594	17.6	

23	5.465	-25.03871964	2.005	3.134209594	20.05	

24	5.565	-25.03871964	2.125	3.134209594	21.25	

25	5.665	-25.03871964	2.25	3.134209594	22.5	

26	5.765	-25.03871964	2.365	3.134209594	23.65	

27	5.865	-25.03871964	2.415	3.134209594	24.15	

28	6.466	-25.03871964	2.47	3.134209594	24.7	

29	6.566	-25.03871964	2.555	3.134209594	25.55	

30	6.666	-25.03871964	2.67	3.134209594	26.7	

31	6.766	-25.03871964	2.835	3.134209594	28.35	

32	6.967	-25.03871964	2.915	3.134209594	29.15	

33	7.068	-25.03871964	2.985	3.134209594	29.85	

34	7.168	-25.03871964	3.12	3.134209594	31.2	

35	7.268	-25.03871964	3.17	3.134209594	31.7	

36	7.77	-25.03871964	3.2	3.134209594	32	

37	7.971	-25.03871964	3.41	3.134209594	34.1	

38	8.172	-25.03871964	3.715	3.134209594	37.15	

39	8.272	-25.03871964	3.8	3.134209594	38	

40	8.372	-25.03871964	3.84	3.134209594	38.4	

41	8.874	-25.03871964	3.9	3.134209594	39	

42	8.974	-25.03871964	4.06	3.134209594	40.6	

43	9.074	-25.03871964	4.075	3.134209594	40.75	

44	9.174	-25.03871964	4.385	3.134209594	43.85	

45	9.274	-25.03871964	4.535	3.134209594	45.35	

46	9.374	-25.03871964	4.6	3.134209594	46	

47	9.876	-25.03871964	4.68	3.134209594	46.8	

48	9.975	-25.03871964	4.865	3.134209594	48.65	

49	10.076	-25.03871964	4.935	3.134209594	49.35	

50	10.176	-25.03871964	5.01	3.134209594	50.1	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 51 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -25.03871964 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 3.945 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 3.134209594 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 39.45 1 1

6 50

1	0.968	-25.03871964	0.015	3.134209594	0.15	

2	1.957	-25.03871964	0.04	3.134209594	0.4	

3	2.057	-25.03871964	0.08	3.134209594	0.8	

4	2.157	-25.03871964	0.115	3.134209594	1.15	

5	2.257	-25.03871964	0.175	3.134209594	1.75	

6	2.358	-25.03871964	0.23	3.134209594	2.3	

7	2.859	-25.03871964	0.325	3.134209594	3.25	

8	2.959	-25.03871964	0.44	3.134209594	4.4	

9	3.059	-25.03871964	0.54	3.134209594	5.4	

10	3.159	-25.03871964	0.635	3.134209594	6.35	

11	3.26	-25.03871964	0.725	3.134209594	7.25	

12	3.36	-25.03871964	0.88	3.134209594	8.8	

13	3.46	-25.03871964	0.92	3.134209594	9.2	

14	3.962	-25.03871964	0.975	3.134209594	9.75	

15	4.062	-25.03871964	1.09	3.134209594	10.9	

16	4.162	-25.03871964	1.205	3.134209594	12.05	

17	4.362	-25.03871964	1.395	3.134209594	13.95	

18	4.463	-25.03871964	1.445	3.134209594	14.45	

19	4.562	-25.03871964	1.54	3.134209594	15.4	

20	4.663	-25.03871964	1.64	3.134209594	16.4	

21	4.763	-25.03871964	1.685	3.134209594	16.85	

22	5.365	-25.03871964	1.76	3.134209594	17.6	

23	5.465	-25.03871964	2.005	3.134209594	20.05	

24	5.565	-25.03871964	2.125	3.134209594	21.25	

25	5.665	-25.03871964	2.25	3.134209594	22.5	

26	5.765	-25.03871964	2.365	3.134209594	23.65	

27	5.865	-25.03871964	2.415	3.134209594	24.15	

28	6.466	-25.03871964	2.47	3.134209594	24.7	

29	6.566	-25.03871964	2.555	3.134209594	25.55	

30	6.666	-25.03871964	2.67	3.134209594	26.7	

31	6.766	-25.03871964	2.835	3.134209594	28.35	

32	6.967	-25.03871964	2.915	3.134209594	29.15	

33	7.068	-25.03871964	2.985	3.134209594	29.85	

34	7.168	-25.03871964	3.12	3.134209594	31.2	

35	7.268	-25.03871964	3.17	3.134209594	31.7	

36	7.77	-25.03871964	3.2	3.134209594	32	

37	7.971	-25.03871964	3.41	3.134209594	34.1	

38	8.172	-25.03871964	3.715	3.134209594	37.15	

39	8.272	-25.03871964	3.8	3.134209594	38	

40	8.372	-25.03871964	3.84	3.134209594	38.4	

41	8.874	-25.03871964	3.9	3.134209594	39	

42	8.974	-25.03871964	4.06	3.134209594	40.6	

43	9.074	-25.03871964	4.075	3.134209594	40.75	

44	9.174	-25.03871964	4.385	3.134209594	43.85	

45	9.274	-25.03871964	4.535	3.134209594	45.35	

46	9.374	-25.03871964	4.6	3.134209594	46	

47	9.876	-25.03871964	4.68	3.134209594	46.8	

48	9.975	-25.03871964	4.865	3.134209594	48.65	

49	10.076	-25.03871964	4.935	3.134209594	49.35	

50	10.176	-25.03871964	5.01	3.134209594	50.1	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 58 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -12.33359493 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.245 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 58.43062172 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 42.45 1 1

6 57

1	3.796	-25.03871964	0.025	3.134209594	0.25	

2	4.89	-25.03871964	0.065	3.134209594	0.65	

3	5.09	-25.03871964	0.165	3.134209594	1.65	

4	5.19	-25.03871964	0.2	3.134209594	2	

5	5.291	-25.03871964	0.235	3.134209594	2.35	

6	6.299	-24.45880017	0.37	3.581953822	3.7	

7	6.399	-23.27780705	0.455	4.701314391	4.55	

8	6.499	-22.52059991	0.53	5.596802846	5.3	

9	6.599	-21.72878745	0.605	6.716163416	6.05	

10	6.699	-21.58638306	0.63	6.94003553	6.3	

11	7.404	-21.44850022	0.65	7.163907643	6.5	

12	7.504	-20.93697499	0.715	8.059396099	7.15	

13	7.604	-20.16531544	0.825	9.626500896	8.25	

14	7.707	-19.68758763	0.9	10.74586147	9	

15	7.804	-19.2572413	0.985	11.86522203	9.85	

16	7.904	-18.94125144	1.04	12.76071049	10.4	

17	8.811	-18.79147988	1.07	13.20845472	10.7	

18	8.911	-18.50659451	1.14	14.10394317	11.4	

19	9.011	-17.98741651	1.265	15.89492008	12.65	

20	9.111	-17.52372909	1.39	17.68589699	13.9	

21	9.211	-17.36186148	1.435	18.35751334	14.35	

22	9.311	-17.25720714	1.465	18.80525756	14.65	

23	10.015	-17.05517328	1.54	19.70074602	15.4	

24	10.115	-16.76872146	1.625	21.0439787	16.25	

25	10.215	-16.63228266	1.675	21.71559504	16.75	

26	10.315	-16.63228266	1.74	21.71559504	17.4	

27	10.415	-16.45678626	1.785	22.6110835	17.85	

28	10.515	-16.32966661	1.825	23.28269984	18.25	

29	11.421	-15.96921557	1.925	25.29754887	19.25	

30	11.521	-15.81814138	1.985	26.19303732	19.85	

31	11.621	-15.6721463	2.05	27.08852578	20.5	

32	11.721	-15.56578315	2.085	27.76014212	20.85	

33	11.821	-15.4279003	2.145	28.65563057	21.45	

34	11.921	-15.22895202	2.25	29.99886326	22.5	

35	12.021	-15.16461092	2.275	30.44660748	22.75	

36	12.626	-15.069852	2.325	31.11822383	23.25	

37	12.726	-14.97711656	2.38	31.78984017	23.8	

38	12.826	-14.79738285	2.465	33.13307285	24.65	

39	12.926	-14.65308569	2.54	34.25243342	25.4	

40	13.026	-14.56875402	2.585	34.92404976	25.85	

41	13.126	-14.51342913	2.625	35.37179399	26.25	

42	13.226	-14.43174124	2.665	36.04341033	26.65	

43	13.931	-14.40484985	2.695	36.26728244	26.95	

44	14.031	-14.11953897	2.855	38.7298757	28.55	

45	14.332	-13.59965389	3.205	43.6550622	32.05	

46	15.44	-13.5333481	3.265	44.32667854	32.65	

47	15.54	-13.38246139	3.365	45.89378334	33.65	

48	15.64	-13.34029655	3.395	46.34152757	33.95	

49	15.74	-13.11543506	3.58	48.80412082	35.8	

50	15.84	-13.05607726	3.63	49.47573716	36.3	

51	16.546	-12.95891561	3.71	50.59509773	37.1	

52	16.646	-12.78932138	3.85	52.60994676	38.5	

53	16.746	-12.62610174	4.005	54.62479578	40.05	

54	16.846	-12.50326279	4.11	56.19190058	41.1	

55	16.946	-12.45166283	4.165	56.86351692	41.65	

56	17.652	-12.45166283	4.21	56.86351692	42.1	

57	17.852	-12.40066877	4.235	57.53513326	42.35	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

331 0.1

Index

n



0 501 100 0 0 0 0 1 0 0 0 0 0 58 1 1

Zeit

t

s

0 50 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequenz

f

Hz

0 5 1 0 2 0 0 1 500 0 0 0 0 0 1 1

4 1

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 0 334 81 297 140 0.5 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -12.33359493 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 383 404 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.245 1 1

10 1 -1 10^(PA1/10)*1000

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 330 253 297 140 0.5 0 0 1 0

Optische Leistung

P

µW

0 100 50 0 2 0 0 1 0 0 0 0 0 58.43062172 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 42.45 1 1

6 57

1	3.796	-25.03871964	0.025	3.134209594	0.25	

2	4.89	-25.03871964	0.065	3.134209594	0.65	

3	5.09	-25.03871964	0.165	3.134209594	1.65	

4	5.19	-25.03871964	0.2	3.134209594	2	

5	5.291	-25.03871964	0.235	3.134209594	2.35	

6	6.299	-24.45880017	0.37	3.581953822	3.7	

7	6.399	-23.27780705	0.455	4.701314391	4.55	

8	6.499	-22.52059991	0.53	5.596802846	5.3	

9	6.599	-21.72878745	0.605	6.716163416	6.05	

10	6.699	-21.58638306	0.63	6.94003553	6.3	

11	7.404	-21.44850022	0.65	7.163907643	6.5	

12	7.504	-20.93697499	0.715	8.059396099	7.15	

13	7.604	-20.16531544	0.825	9.626500896	8.25	

14	7.707	-19.68758763	0.9	10.74586147	9	

15	7.804	-19.2572413	0.985	11.86522203	9.85	

16	7.904	-18.94125144	1.04	12.76071049	10.4	

17	8.811	-18.79147988	1.07	13.20845472	10.7	

18	8.911	-18.50659451	1.14	14.10394317	11.4	

19	9.011	-17.98741651	1.265	15.89492008	12.65	

20	9.111	-17.52372909	1.39	17.68589699	13.9	

21	9.211	-17.36186148	1.435	18.35751334	14.35	

22	9.311	-17.25720714	1.465	18.80525756	14.65	

23	10.015	-17.05517328	1.54	19.70074602	15.4	

24	10.115	-16.76872146	1.625	21.0439787	16.25	

25	10.215	-16.63228266	1.675	21.71559504	16.75	

26	10.315	-16.63228266	1.74	21.71559504	17.4	

27	10.415	-16.45678626	1.785	22.6110835	17.85	

28	10.515	-16.32966661	1.825	23.28269984	18.25	

29	11.421	-15.96921557	1.925	25.29754887	19.25	

30	11.521	-15.81814138	1.985	26.19303732	19.85	

31	11.621	-15.6721463	2.05	27.08852578	20.5	

32	11.721	-15.56578315	2.085	27.76014212	20.85	

33	11.821	-15.4279003	2.145	28.65563057	21.45	

34	11.921	-15.22895202	2.25	29.99886326	22.5	

35	12.021	-15.16461092	2.275	30.44660748	22.75	

36	12.626	-15.069852	2.325	31.11822383	23.25	

37	12.726	-14.97711656	2.38	31.78984017	23.8	

38	12.826	-14.79738285	2.465	33.13307285	24.65	

39	12.926	-14.65308569	2.54	34.25243342	25.4	

40	13.026	-14.56875402	2.585	34.92404976	25.85	

41	13.126	-14.51342913	2.625	35.37179399	26.25	

42	13.226	-14.43174124	2.665	36.04341033	26.65	

43	13.931	-14.40484985	2.695	36.26728244	26.95	

44	14.031	-14.11953897	2.855	38.7298757	28.55	

45	14.332	-13.59965389	3.205	43.6550622	32.05	

46	15.44	-13.5333481	3.265	44.32667854	32.65	

47	15.54	-13.38246139	3.365	45.89378334	33.65	

48	15.64	-13.34029655	3.395	46.34152757	33.95	

49	15.74	-13.11543506	3.58	48.80412082	35.8	

50	15.84	-13.05607726	3.63	49.47573716	36.3	

51	16.546	-12.95891561	3.71	50.59509773	37.1	

52	16.646	-12.78932138	3.85	52.60994676	38.5	

53	16.746	-12.62610174	4.005	54.62479578	40.05	

54	16.846	-12.50326279	4.11	56.19190058	41.1	

55	16.946	-12.45166283	4.165	56.86351692	41.65	

56	17.652	-12.45166283	4.21	56.86351692	42.1	

57	17.852	-12.40066877	4.235	57.53513326	42.35	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 50 1 0 -1 0 1 0 1 0 1 delta UB1>0.01

1

Standard

6 0 0 50 3 0 -25 -3 5 0 0 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 1 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 15.22895202 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 92 381 403 296 0.3991935484 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 0.06434110005 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.11 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 570 86 406 173 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 41.1 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 90 78 402 297 0.3935742972 0 0 1 0

Linear attenuation

a_lin

%

80 120 10 0 2 0 0 1 0 0 0 0 0 101.4925373 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 0 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 0.06434110005 1 1

8 1

1	0	-2.437046554	2.89	28.9	57.05521478	0	-2.437046554	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 8 0 -15 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 1 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 15.22895202 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 92 381 403 296 0.3991935484 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 0.06434110005 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.11 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 570 86 406 173 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 41.1 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 90 78 402 297 0.3935742972 0 0 1 0

Linear attenuation

a_lin

%

80 120 10 0 2 0 0 1 0 0 0 0 0 101.4925373 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 0 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 0.06434110005 1 1

8 1

1	0	-2.437046554	2.89	28.9	57.05521478	0	-2.437046554	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 8 0 -15 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




   3                              Index n    1   Zeit t s   0   Frequenz f Hz     Optische Leistung P_A1 dB   -2.437046554   Spannung U_B1 V   2.89   Diode current I_F mA   28.900000000000002   Linear attenuation G %   57.05521478304788   Longitudinal shift Y µm   0   Logarithmic attenuation g dB   -2.437046554                           


CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -5.11 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 3.066 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 585 218 429 329 0.4341637011 0 0 1 0

Detector voltage

U_DCV

V

0 -10 5 0 2 0 0 1 0 0 0 0 0 -5.11 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 92 215 429 331 0.3922261484 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 30.66 1 1

6 0

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 0 -10 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 1 583 216 428 329 0.3879003559 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -12.46879479 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.01 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 92 215 429 331 0.3922261484 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 0.1 1 1

5 1

1	0.501	-12.45166283	0.015	0.15	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 -3 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 0 1

1 0 0 1 1 0 0 0 0 0 0 0 0 0 0 2500 0 0 0 1 583 216 428 329 0.3879003559 0 0 1 0

Optische Leistung

P_A1

dBm

-25 -3 5 0 1 0 0 0 0 1 1 0 0 -12.46879479 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.01 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 92 215 429 331 0.3922261484 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 0.1 1 1

5 1

1	0.501	-12.45166283	0.015	0.15	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 -3 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 18.447 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.01 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 -0.003 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 270 85 297 140 0.4891304348 0 0 1 0

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 0.1 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 274 234 297 140 0.4891304348 0 0 1 0

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 -0.003 1 1

6 174

1	0.015	0.01	0.0105	0.1	0.0105	

2	1.9	0.01	0.0735	0.1	0.0735	

3	2	0.01	0.1155	0.1	0.1155	

4	2.1	0.01	0.174	0.1	0.174	

5	2.2	0.01	0.198	0.1	0.198	

6	2.3	0.01	0.2325	0.1	0.2325	

7	2.4	0.01	0.2505	0.1	0.2505	

8	2.5	0.01	0.2685	0.1	0.2685	

9	2.6	0.01	0.2805	0.1	0.2805	

10	2.7	0.01	0.303	0.1	0.303	

11	2.8	0.01	0.345	0.1	0.345	

12	2.9	0.015	0.363	0.15	0.363	

13	3	0.015	0.3915	0.15	0.3915	

14	3.1	0.01	0.4065	0.1	0.4065	

15	3.2	0.01	0.429	0.1	0.429	

16	3.3	0.01	0.4395	0.1	0.4395	

17	3.4	0.015	0.474	0.15	0.474	

18	3.5	0.01	0.531	0.1	0.531	

19	3.6	0.015	0.5625	0.15	0.5625	

20	3.7	0.015	0.618	0.15	0.618	

21	3.8	0.015	0.663	0.15	0.663	

22	3.9	0.015	0.75	0.15	0.75	

23	4	0.02	0.792	0.2	0.792	

24	4.1	0.02	0.8145	0.2	0.8145	

25	5	0.02	0.855	0.2	0.855	

26	5.1	0.02	0.8805	0.2	0.8805	

27	5.2	0.02	0.903	0.2	0.903	

28	5.3	0.02	0.969	0.2	0.969	

29	5.5	0.02	1.0155	0.2	1.0155	

30	5.7	0.02	1.0845	0.2	1.0845	

31	5.8	0.02	1.113	0.2	1.113	

32	5.9	0.015	1.125	0.15	1.125	

33	6	0.02	1.1385	0.2	1.1385	

34	6.1	0.02	1.155	0.2	1.155	

35	6.2	0.02	1.17	0.2	1.17	

36	6.3	0.02	1.197	0.2	1.197	

37	6.4	0.02	1.233	0.2	1.233	

38	6.5	0.025	1.269	0.25	1.269	

39	6.7	0.02	1.2795	0.2	1.2795	

40	6.9	0.025	1.299	0.25	1.299	

41	7	0.02	1.332	0.2	1.332	

42	7.1	0.025	1.371	0.25	1.371	

43	7.2	0.025	1.389	0.25	1.389	

44	7.3	0.02	1.416	0.2	1.416	

45	7.4	0.025	1.452	0.25	1.452	

46	7.5	0.025	1.4955	0.25	1.4955	

47	7.8	0.03	1.5345	0.3	1.5345	

48	8.1	0.03	1.5555	0.3	1.5555	

49	8.2	0.03	1.578	0.3	1.578	

50	8.4	0.035	1.5975	0.35	1.5975	

51	8.6	0.04	1.6245	0.4	1.6245	

52	8.7	0.06	1.656	0.6	1.656	

53	8.8	0.08	1.6725	0.8	1.6725	

54	8.9	0.11	1.6905	1.1	1.6905	

55	9	0.135	1.701	1.35	1.701	

56	9.1	0.175	1.7145	1.75	1.7145	

57	9.4	0.235	1.728	2.35	1.728	

58	9.6	0.335	1.7475	3.35	1.7475	

59	10	0.43	1.7595	4.3	1.7595	

60	10.2	0.54	1.7715	5.4	1.7715	

61	11	0.635	1.782	6.35	1.782	

62	11.4	0.81	1.7955	8.1	1.7955	

63	12	1.065	1.812	10.65	1.812	

64	12.3	1.22	1.8225	12.2	1.8225	

65	12.8	1.45	1.8345	14.5	1.8345	

66	13.7	1.66	1.845	16.6	1.845	

67	14.1	1.89	1.857	18.9	1.857	

68	14.6	2.165	1.8675	21.65	1.8675	

69	15.4	2.505	1.881	25.05	1.881	

70	15.9	2.845	1.8945	28.45	1.8945	

71	16.7	3.185	1.9065	31.85	1.9065	

72	17.2	3.505	1.9185	35.05	1.9185	

73	17.6	3.835	1.9305	38.35	1.9305	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.062	0.005	0.0105	0.05	0.0105	

2	1.647	0.01	0.0645	0.1	0.0645	

3	1.747	0.01	0.183	0.1	0.183	

4	1.847	0.01	0.1965	0.1	0.1965	

5	1.947	0.01	0.261	0.1	0.261	

6	2.047	0.01	0.312	0.1	0.312	

7	2.147	0.01	0.3375	0.1	0.3375	

8	2.247	0.01	0.3825	0.1	0.3825	

9	2.347	0.01	0.4215	0.1	0.4215	

10	2.547	0.015	0.5325	0.15	0.5325	

11	2.647	0.015	0.5865	0.15	0.5865	

12	2.747	0.02	0.645	0.2	0.645	

13	3.347	0.02	0.7395	0.2	0.7395	

14	3.447	0.015	0.807	0.15	0.807	

15	3.547	0.015	0.885	0.15	0.885	

16	3.647	0.02	0.9645	0.2	0.9645	

17	3.747	0.02	1.0305	0.2	1.0305	

18	3.847	0.02	1.104	0.2	1.104	

19	3.947	0.02	1.1505	0.2	1.1505	

20	4.047	0.02	1.182	0.2	1.182	

21	4.247	0.02	1.224	0.2	1.224	

22	4.347	0.02	1.2465	0.2	1.2465	

23	4.447	0.025	1.2615	0.25	1.2615	

24	4.547	0.025	1.2735	0.25	1.2735	

25	4.747	0.025	1.2855	0.25	1.2855	

26	4.947	0.02	1.308	0.2	1.308	

27	5.047	0.02	1.347	0.2	1.347	

28	5.147	0.025	1.3875	0.25	1.3875	

29	5.247	0.025	1.425	0.25	1.425	

30	5.347	0.025	1.449	0.25	1.449	

31	5.447	0.03	1.479	0.3	1.479	

32	5.547	0.03	1.4985	0.3	1.4985	

33	5.647	0.03	1.5105	0.3	1.5105	

34	5.847	0.035	1.524	0.35	1.524	

35	6.047	0.035	1.542	0.35	1.542	

36	6.147	0.045	1.5525	0.45	1.5525	

37	6.347	0.055	1.5705	0.55	1.5705	

38	6.547	0.075	1.596	0.75	1.596	

39	6.947	0.125	1.617	1.25	1.617	

40	7.147	0.16	1.632	1.6	1.632	

41	7.347	0.205	1.6425	2.05	1.6425	

42	7.647	0.25	1.653	2.5	1.653	

43	7.847	0.31	1.6635	3.1	1.6635	

44	8.147	0.39	1.6755	3.9	1.6755	

45	8.947	0.485	1.6875	4.85	1.6875	

46	9.347	0.58	1.7025	5.8	1.7025	

47	9.647	0.67	1.7145	6.7	1.7145	

48	10.147	0.805	1.728	8.05	1.728	

49	10.347	0.915	1.74	9.15	1.74	

50	10.747	1.035	1.7505	10.35	1.7505	

51	11.047	1.205	1.7655	12.05	1.7655	

52	11.847	1.38	1.779	13.8	1.779	

53	12.247	1.62	1.7985	16.2	1.7985	

54	12.647	1.735	1.8105	17.35	1.8105	

55	13.147	1.925	1.8225	19.25	1.8225	

56	13.547	2.075	1.833	20.75	1.833	

57	13.747	2.22	1.8435	22.2	1.8435	

58	14.847	2.455	1.863	24.55	1.863	

59	15.247	2.67	1.8765	26.7	1.8765	

60	15.647	2.86	1.887	28.6	1.887	

61	16.147	3.04	1.899	30.4	1.899	

62	16.547	3.21	1.9095	32.1	1.9095	

63	17.647	3.435	1.92	34.35	1.92	

64	17.847	3.66	1.935	36.6	1.935	

65	18.447	4.015	1.9575	40.15	1.9575	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.018	0.01	0.0105	0.1	0.0105	

2	1.4	0.01	0.105	0.1	0.105	

3	1.5	0.01	0.1725	0.1	0.1725	

4	1.6	0.01	0.2175	0.1	0.2175	

5	1.7	0.01	0.255	0.1	0.255	

6	1.8	0.01	0.339	0.1	0.339	

7	1.9	0.015	0.4515	0.15	0.4515	

8	2	0.015	0.582	0.15	0.582	

9	2.1	0.02	0.663	0.2	0.663	

10	2.5	0.015	0.675	0.15	0.675	

11	2.6	0.015	0.7605	0.15	0.7605	

12	2.7	0.02	0.8355	0.2	0.8355	

13	2.8	0.02	0.9	0.2	0.9	

14	2.9	0.025	0.945	0.25	0.945	

15	3	0.035	0.969	0.35	0.969	

16	3.1	0.05	0.999	0.5	0.999	

17	3.3	0.07	1.017	0.7	1.017	

18	3.7	0.095	1.029	0.95	1.029	

19	3.9	0.115	1.0395	1.15	1.0395	

20	4.1	0.145	1.05	1.45	1.05	

21	4.4	0.19	1.062	1.9	1.062	

22	4.8	0.24	1.0725	2.4	1.0725	

23	5.1	0.315	1.083	3.15	1.083	

24	5.3	0.445	1.0965	4.45	1.0965	

25	5.4	0.53	1.107	5.3	1.107	

26	5.7	0.72	1.119	7.2	1.119	

27	6	0.94	1.1295	9.4	1.1295	

28	6.3	1.175	1.14	11.75	1.14	

29	7.3	1.515	1.152	15.15	1.152	

30	7.7	1.905	1.164	19.05	1.164	

31	8.1	2.495	1.179	24.95	1.179	

32	9.3	3.115	1.191	31.15	1.191	

33	9.9	3.765	1.203	37.65	1.203	

34	10.503	4.31	1.2135	43.1	1.2135	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 -0.003320053121 2.496679947 5 0 0 50 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 A = 244,9 mA/V,   B = -435,05 mA   (A*x+B)

3

20 0 C2 -1 -1 408.0756014 -455.485567

20 0 C1 -1 -1 139.8674949 -235.1449986

20 0 C0 -1 -1 244.8676063 -435.0504126




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 18.447 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.01 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 -0.003 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 270 85 297 140 0.4891304348 0 0 1 0

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 0.1 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 274 234 297 140 0.4891304348 0 0 1 0

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 -0.003 1 1

6 174

1	0.015	0.01	0.0105	0.1	0.0105	

2	1.9	0.01	0.0735	0.1	0.0735	

3	2	0.01	0.1155	0.1	0.1155	

4	2.1	0.01	0.174	0.1	0.174	

5	2.2	0.01	0.198	0.1	0.198	

6	2.3	0.01	0.2325	0.1	0.2325	

7	2.4	0.01	0.2505	0.1	0.2505	

8	2.5	0.01	0.2685	0.1	0.2685	

9	2.6	0.01	0.2805	0.1	0.2805	

10	2.7	0.01	0.303	0.1	0.303	

11	2.8	0.01	0.345	0.1	0.345	

12	2.9	0.015	0.363	0.15	0.363	

13	3	0.015	0.3915	0.15	0.3915	

14	3.1	0.01	0.4065	0.1	0.4065	

15	3.2	0.01	0.429	0.1	0.429	

16	3.3	0.01	0.4395	0.1	0.4395	

17	3.4	0.015	0.474	0.15	0.474	

18	3.5	0.01	0.531	0.1	0.531	

19	3.6	0.015	0.5625	0.15	0.5625	

20	3.7	0.015	0.618	0.15	0.618	

21	3.8	0.015	0.663	0.15	0.663	

22	3.9	0.015	0.75	0.15	0.75	

23	4	0.02	0.792	0.2	0.792	

24	4.1	0.02	0.8145	0.2	0.8145	

25	5	0.02	0.855	0.2	0.855	

26	5.1	0.02	0.8805	0.2	0.8805	

27	5.2	0.02	0.903	0.2	0.903	

28	5.3	0.02	0.969	0.2	0.969	

29	5.5	0.02	1.0155	0.2	1.0155	

30	5.7	0.02	1.0845	0.2	1.0845	

31	5.8	0.02	1.113	0.2	1.113	

32	5.9	0.015	1.125	0.15	1.125	

33	6	0.02	1.1385	0.2	1.1385	

34	6.1	0.02	1.155	0.2	1.155	

35	6.2	0.02	1.17	0.2	1.17	

36	6.3	0.02	1.197	0.2	1.197	

37	6.4	0.02	1.233	0.2	1.233	

38	6.5	0.025	1.269	0.25	1.269	

39	6.7	0.02	1.2795	0.2	1.2795	

40	6.9	0.025	1.299	0.25	1.299	

41	7	0.02	1.332	0.2	1.332	

42	7.1	0.025	1.371	0.25	1.371	

43	7.2	0.025	1.389	0.25	1.389	

44	7.3	0.02	1.416	0.2	1.416	

45	7.4	0.025	1.452	0.25	1.452	

46	7.5	0.025	1.4955	0.25	1.4955	

47	7.8	0.03	1.5345	0.3	1.5345	

48	8.1	0.03	1.5555	0.3	1.5555	

49	8.2	0.03	1.578	0.3	1.578	

50	8.4	0.035	1.5975	0.35	1.5975	

51	8.6	0.04	1.6245	0.4	1.6245	

52	8.7	0.06	1.656	0.6	1.656	

53	8.8	0.08	1.6725	0.8	1.6725	

54	8.9	0.11	1.6905	1.1	1.6905	

55	9	0.135	1.701	1.35	1.701	

56	9.1	0.175	1.7145	1.75	1.7145	

57	9.4	0.235	1.728	2.35	1.728	

58	9.6	0.335	1.7475	3.35	1.7475	

59	10	0.43	1.7595	4.3	1.7595	

60	10.2	0.54	1.7715	5.4	1.7715	

61	11	0.635	1.782	6.35	1.782	

62	11.4	0.81	1.7955	8.1	1.7955	

63	12	1.065	1.812	10.65	1.812	

64	12.3	1.22	1.8225	12.2	1.8225	

65	12.8	1.45	1.8345	14.5	1.8345	

66	13.7	1.66	1.845	16.6	1.845	

67	14.1	1.89	1.857	18.9	1.857	

68	14.6	2.165	1.8675	21.65	1.8675	

69	15.4	2.505	1.881	25.05	1.881	

70	15.9	2.845	1.8945	28.45	1.8945	

71	16.7	3.185	1.9065	31.85	1.9065	

72	17.2	3.505	1.9185	35.05	1.9185	

73	17.6	3.835	1.9305	38.35	1.9305	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.062	0.005	0.0105	0.05	0.0105	

2	1.647	0.01	0.0645	0.1	0.0645	

3	1.747	0.01	0.183	0.1	0.183	

4	1.847	0.01	0.1965	0.1	0.1965	

5	1.947	0.01	0.261	0.1	0.261	

6	2.047	0.01	0.312	0.1	0.312	

7	2.147	0.01	0.3375	0.1	0.3375	

8	2.247	0.01	0.3825	0.1	0.3825	

9	2.347	0.01	0.4215	0.1	0.4215	

10	2.547	0.015	0.5325	0.15	0.5325	

11	2.647	0.015	0.5865	0.15	0.5865	

12	2.747	0.02	0.645	0.2	0.645	

13	3.347	0.02	0.7395	0.2	0.7395	

14	3.447	0.015	0.807	0.15	0.807	

15	3.547	0.015	0.885	0.15	0.885	

16	3.647	0.02	0.9645	0.2	0.9645	

17	3.747	0.02	1.0305	0.2	1.0305	

18	3.847	0.02	1.104	0.2	1.104	

19	3.947	0.02	1.1505	0.2	1.1505	

20	4.047	0.02	1.182	0.2	1.182	

21	4.247	0.02	1.224	0.2	1.224	

22	4.347	0.02	1.2465	0.2	1.2465	

23	4.447	0.025	1.2615	0.25	1.2615	

24	4.547	0.025	1.2735	0.25	1.2735	

25	4.747	0.025	1.2855	0.25	1.2855	

26	4.947	0.02	1.308	0.2	1.308	

27	5.047	0.02	1.347	0.2	1.347	

28	5.147	0.025	1.3875	0.25	1.3875	

29	5.247	0.025	1.425	0.25	1.425	

30	5.347	0.025	1.449	0.25	1.449	

31	5.447	0.03	1.479	0.3	1.479	

32	5.547	0.03	1.4985	0.3	1.4985	

33	5.647	0.03	1.5105	0.3	1.5105	

34	5.847	0.035	1.524	0.35	1.524	

35	6.047	0.035	1.542	0.35	1.542	

36	6.147	0.045	1.5525	0.45	1.5525	

37	6.347	0.055	1.5705	0.55	1.5705	

38	6.547	0.075	1.596	0.75	1.596	

39	6.947	0.125	1.617	1.25	1.617	

40	7.147	0.16	1.632	1.6	1.632	

41	7.347	0.205	1.6425	2.05	1.6425	

42	7.647	0.25	1.653	2.5	1.653	

43	7.847	0.31	1.6635	3.1	1.6635	

44	8.147	0.39	1.6755	3.9	1.6755	

45	8.947	0.485	1.6875	4.85	1.6875	

46	9.347	0.58	1.7025	5.8	1.7025	

47	9.647	0.67	1.7145	6.7	1.7145	

48	10.147	0.805	1.728	8.05	1.728	

49	10.347	0.915	1.74	9.15	1.74	

50	10.747	1.035	1.7505	10.35	1.7505	

51	11.047	1.205	1.7655	12.05	1.7655	

52	11.847	1.38	1.779	13.8	1.779	

53	12.247	1.62	1.7985	16.2	1.7985	

54	12.647	1.735	1.8105	17.35	1.8105	

55	13.147	1.925	1.8225	19.25	1.8225	

56	13.547	2.075	1.833	20.75	1.833	

57	13.747	2.22	1.8435	22.2	1.8435	

58	14.847	2.455	1.863	24.55	1.863	

59	15.247	2.67	1.8765	26.7	1.8765	

60	15.647	2.86	1.887	28.6	1.887	

61	16.147	3.04	1.899	30.4	1.899	

62	16.547	3.21	1.9095	32.1	1.9095	

63	17.647	3.435	1.92	34.35	1.92	

64	17.847	3.66	1.935	36.6	1.935	

65	18.447	4.015	1.9575	40.15	1.9575	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.018	0.01	0.0105	0.1	0.0105	

2	1.4	0.01	0.105	0.1	0.105	

3	1.5	0.01	0.1725	0.1	0.1725	

4	1.6	0.01	0.2175	0.1	0.2175	

5	1.7	0.01	0.255	0.1	0.255	

6	1.8	0.01	0.339	0.1	0.339	

7	1.9	0.015	0.4515	0.15	0.4515	

8	2	0.015	0.582	0.15	0.582	

9	2.1	0.02	0.663	0.2	0.663	

10	2.5	0.015	0.675	0.15	0.675	

11	2.6	0.015	0.7605	0.15	0.7605	

12	2.7	0.02	0.8355	0.2	0.8355	

13	2.8	0.02	0.9	0.2	0.9	

14	2.9	0.025	0.945	0.25	0.945	

15	3	0.035	0.969	0.35	0.969	

16	3.1	0.05	0.999	0.5	0.999	

17	3.3	0.07	1.017	0.7	1.017	

18	3.7	0.095	1.029	0.95	1.029	

19	3.9	0.115	1.0395	1.15	1.0395	

20	4.1	0.145	1.05	1.45	1.05	

21	4.4	0.19	1.062	1.9	1.062	

22	4.8	0.24	1.0725	2.4	1.0725	

23	5.1	0.315	1.083	3.15	1.083	

24	5.3	0.445	1.0965	4.45	1.0965	

25	5.4	0.53	1.107	5.3	1.107	

26	5.7	0.72	1.119	7.2	1.119	

27	6	0.94	1.1295	9.4	1.1295	

28	6.3	1.175	1.14	11.75	1.14	

29	7.3	1.515	1.152	15.15	1.152	

30	7.7	1.905	1.164	19.05	1.164	

31	8.1	2.495	1.179	24.95	1.179	

32	9.3	3.115	1.191	31.15	1.191	

33	9.9	3.765	1.203	37.65	1.203	

34	10.503	4.31	1.2135	43.1	1.2135	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 -0.003320053121 2.496679947 5 0 0 50 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 A = 244,9 mA/V,   B = -435,05 mA   (A*x+B)

3

20 0 C2 -1 -1 408.0756014 -455.485567

20 0 C1 -1 -1 139.8674949 -235.1449986

20 0 C0 -1 -1 244.8676063 -435.0504126




CL4

180 0.1

Index

n



0 113.137085 50 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 23.034 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -8.86 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 3.066 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_DCV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 -8.86 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 419 59 297 140 0.4891304348 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 30.66 1 1

6 179

1	4.156	0.01	0.0105	0.01	0.105	

2	6.14	0.01	0.021	0.01	0.21	

3	6.34	0.015	0.042	0.015	0.42	

4	6.44	0.01	0.0855	0.01	0.855	

5	6.54	0.01	0.1275	0.01	1.275	

6	7.14	0.01	0.2055	0.01	2.055	

7	7.24	0.01	0.2655	0.01	2.655	

8	7.34	0.01	0.378	0.01	3.78	

9	8.04	0	0.4215	0	4.215	

10	8.14	0	0.504	0	5.04	

11	8.24	0	0.606	0	6.06	

12	8.34	0	0.6195	0	6.195	

13	8.94	0	0.6435	0	6.435	

14	9.04	0	0.7305	0	7.305	

15	9.14	-0.005	0.867	-0.005	8.67	

16	9.24	-0.005	0.9315	-0.005	9.315	

17	9.84	-0.005	0.9885	-0.005	9.885	

18	9.94	-0.01	1.059	-0.01	10.59	

19	10.04	-0.01	1.1025	-0.01	11.025	

20	10.74	-0.015	1.1535	-0.015	11.535	

21	10.84	-0.015	1.2525	-0.015	12.525	

22	10.94	-0.02	1.4085	-0.02	14.085	

23	11.04	-0.02	1.4595	-0.02	14.595	

24	11.64	-0.015	1.4715	-0.015	14.715	

25	11.74	-0.02	1.5225	-0.02	15.225	

26	11.84	-0.02	1.6155	-0.02	16.155	

27	11.94	-0.025	1.6695	-0.025	16.695	

28	12.04	-0.025	1.6965	-0.025	16.965	

29	12.64	-0.025	1.7475	-0.025	17.475	

30	12.74	-0.025	1.815	-0.025	18.15	

31	12.84	-0.03	1.908	-0.03	19.08	

32	12.94	-0.03	1.9305	-0.03	19.305	

33	13.54	-0.03	1.944	-0.03	19.44	

34	13.64	-0.035	2.0295	-0.035	20.295	

35	13.74	-0.035	2.136	-0.035	21.36	

36	13.84	-0.035	2.244	-0.035	22.44	

37	14.44	-0.04	2.2545	-0.04	22.545	

38	14.54	-0.04	2.3115	-0.04	23.115	

39	14.64	-0.04	2.421	-0.04	24.21	

40	14.74	-0.04	2.472	-0.04	24.72	

41	14.94	-0.045	2.5485	-0.045	25.485	

42	15.64	-0.045	2.565	-0.045	25.65	

43	15.74	-0.045	2.6565	-0.045	26.565	

44	15.84	-0.045	2.7225	-0.045	27.225	

45	15.94	-0.045	2.7375	-0.045	27.375	

46	16.04	-0.05	2.7705	-0.05	27.705	

47	16.64	-0.05	2.8185	-0.05	28.185	

48	16.74	-0.05	2.8935	-0.05	28.935	

49	16.84	-0.05	2.9385	-0.05	29.385	

50	16.94	-0.05	3.0045	-0.05	30.045	

51	17.04	-0.055	3.057	-0.055	30.57	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.172	0.015	0.0105	0.015	0.105	

2	4.273	0.01	0.0285	0.01	0.285	

3	4.673	0.01	0.045	0.01	0.45	

4	4.773	-0.01	0.192	-0.01	1.92	

5	4.89	-0.05	0.402	-0.05	4.02	

6	4.987	-0.065	0.459	-0.065	4.59	

7	5.356	-0.1	0.6135	-0.1	6.135	

8	5.656	-0.105	0.636	-0.105	6.36	

9	5.765	-0.13	0.7515	-0.13	7.515	

10	5.859	-0.135	0.7815	-0.135	7.815	

11	5.969	-0.14	0.8235	-0.14	8.235	

12	6.047	-0.175	0.9585	-0.175	9.585	

13	6.156	-0.18	0.9945	-0.18	9.945	

14	6.251	-0.205	1.0965	-0.205	10.965	

15	6.5	-0.21	1.119	-0.21	11.19	

16	6.849	-0.215	1.1505	-0.215	11.505	

17	6.925	-0.225	1.1835	-0.225	11.835	

18	7.025	-0.275	1.4265	-0.275	14.265	

19	7.125	-0.285	1.4625	-0.285	14.625	

20	7.225	-0.3	1.521	-0.3	15.21	

21	7.325	-0.32	1.6215	-0.32	16.215	

22	7.925	-0.33	1.6665	-0.33	16.665	

23	8.025	-0.355	1.7685	-0.355	17.685	

24	8.125	-0.38	1.8615	-0.38	18.615	

25	8.325	-0.4	1.9815	-0.4	19.815	

26	8.425	-0.42	2.0475	-0.42	20.475	

27	9.025	-0.47	2.265	-0.47	22.65	

28	9.125	-0.475	2.2995	-0.475	22.995	

29	9.225	-0.49	2.3475	-0.49	23.475	

30	9.325	-0.515	2.4795	-0.515	24.795	

31	9.425	-0.53	2.5485	-0.53	25.485	

32	9.725	-0.53	2.5605	-0.53	25.605	

33	9.925	-0.555	2.6595	-0.555	26.595	

34	10.025	-0.58	2.757	-0.58	27.57	

35	10.125	-0.595	2.8215	-0.595	28.215	

36	10.225	-0.61	2.877	-0.61	28.77	

37	10.325	-0.61	2.9265	-0.61	29.265	

38	11.225	-0.63	2.9985	-0.63	29.985	

39	11.325	-0.645	3.066	-0.645	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	4.25	0.01	0.0105	0.01	0.105	

2	6.434	0.015	0.021	0.015	0.21	

3	6.834	0	0.036	0	0.36	

4	6.934	-0.08	0.1035	-0.08	1.035	

5	7.534	-0.1	0.12	-0.1	1.2	

6	7.634	-0.255	0.201	-0.255	2.01	

7	7.734	-0.355	0.258	-0.355	2.58	

8	7.834	-0.515	0.336	-0.515	3.36	

9	7.934	-0.635	0.396	-0.635	3.96	

10	8.034	-0.755	0.4545	-0.755	4.545	

11	8.134	-0.82	0.486	-0.82	4.86	

12	8.234	-1.06	0.5985	-1.06	5.985	

13	8.334	-1.09	0.6105	-1.09	6.105	

14	8.934	-1.165	0.6465	-1.165	6.465	

15	9.134	-1.195	0.663	-1.195	6.63	

16	9.234	-1.33	0.72	-1.33	7.2	

17	9.334	-1.385	0.7485	-1.385	7.485	

18	9.434	-1.48	0.7905	-1.48	7.905	

19	9.534	-1.565	0.8295	-1.565	8.295	

20	9.734	-1.59	0.8415	-1.59	8.415	

21	9.834	-1.625	0.855	-1.625	8.55	

22	9.934	-1.66	0.8745	-1.66	8.745	

23	10.134	-1.73	0.906	-1.73	9.06	

24	10.234	-1.81	0.9435	-1.81	9.435	

25	10.334	-1.88	0.972	-1.88	9.72	

26	10.534	-1.96	1.008	-1.96	10.08	

27	10.634	-2.005	1.0275	-2.005	10.275	

28	10.834	-2.035	1.041	-2.035	10.41	

29	10.934	-2.135	1.086	-2.135	10.86	

30	11.134	-2.175	1.1055	-2.175	11.055	

31	11.234	-2.21	1.119	-2.21	11.19	

32	11.334	-2.28	1.1505	-2.28	11.505	

33	12.134	-2.445	1.23	-2.445	12.3	

34	12.234	-2.52	1.2585	-2.52	12.585	

35	12.334	-2.745	1.362	-2.745	13.62	

36	12.634	-2.865	1.4085	-2.865	14.085	

37	12.834	-2.96	1.4505	-2.96	14.505	

38	12.934	-3.025	1.4835	-3.025	14.835	

39	13.834	-3.12	1.524	-3.12	15.24	

40	14.134	-3.27	1.587	-3.27	15.87	

41	14.234	-3.31	1.608	-3.31	16.08	

42	14.434	-3.355	1.629	-3.355	16.29	

43	14.834	-3.455	1.6725	-3.455	16.725	

44	15.034	-3.545	1.71	-3.545	17.1	

45	15.234	-3.605	1.74	-3.605	17.4	

46	15.334	-3.685	1.773	-3.685	17.73	

47	15.434	-3.75	1.803	-3.75	18.03	

48	15.734	-3.86	1.848	-3.86	18.48	

49	15.834	-3.915	1.8765	-3.915	18.765	

50	15.934	-3.965	1.8945	-3.965	18.945	

51	17.034	-3.98	1.9065	-3.98	19.065	

52	17.234	-4.06	1.941	-4.06	19.41	

53	17.334	-4.175	1.9935	-4.175	19.935	

54	17.434	-4.22	2.01	-4.22	20.1	

55	17.634	-4.295	2.0445	-4.295	20.445	

56	17.834	-4.38	2.0835	-4.38	20.835	

57	18.034	-4.545	2.1525	-4.545	21.525	

58	18.134	-4.655	2.2005	-4.655	22.005	

59	18.234	-4.695	2.2155	-4.695	22.155	

60	18.334	-4.76	2.25	-4.76	22.5	

61	18.534	-4.805	2.2665	-4.805	22.665	

62	18.734	-4.885	2.3055	-4.885	23.055	

63	18.834	-4.92	2.319	-4.92	23.19	

64	18.934	-4.97	2.34	-4.97	23.4	

65	19.934	-5.015	2.3715	-5.015	23.715	

66	20.034	-5.065	2.3865	-5.065	23.865	

67	20.134	-5.12	2.4105	-5.12	24.105	

68	20.234	-5.25	2.4645	-5.25	24.645	

69	20.334	-5.3	2.487	-5.3	24.87	

70	20.434	-5.365	2.514	-5.365	25.14	

71	20.534	-5.45	2.553	-5.45	25.53	

72	20.734	-5.58	2.61	-5.58	26.1	

73	20.834	-5.605	2.6235	-5.605	26.235	

74	20.934	-5.705	2.667	-5.705	26.67	

75	21.034	-5.77	2.6955	-5.77	26.955	

76	21.134	-5.825	2.7225	-5.825	27.225	

77	21.234	-5.845	2.7525	-5.845	27.525	

78	21.334	-6.01	2.8035	-6.01	28.035	

79	22.334	-6.045	2.823	-6.045	28.23	

80	22.434	-6.175	2.8815	-6.175	28.815	

81	22.534	-6.25	2.9145	-6.25	29.145	

82	22.734	-6.295	2.9355	-6.295	29.355	

83	22.834	-6.35	2.9625	-6.35	29.625	

84	22.934	-6.455	3.006	-6.455	30.06	

85	23.034	-6.57	3.0585	-6.57	30.585	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0	-8.87	3.066	-8.87	30.66	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 -10 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 113.137085 50 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 23.034 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -8.86 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 3.066 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_DCV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 -8.86 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 419 59 297 140 0.4891304348 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 30.66 1 1

6 179

1	4.156	0.01	0.0105	0.01	0.105	

2	6.14	0.01	0.021	0.01	0.21	

3	6.34	0.015	0.042	0.015	0.42	

4	6.44	0.01	0.0855	0.01	0.855	

5	6.54	0.01	0.1275	0.01	1.275	

6	7.14	0.01	0.2055	0.01	2.055	

7	7.24	0.01	0.2655	0.01	2.655	

8	7.34	0.01	0.378	0.01	3.78	

9	8.04	0	0.4215	0	4.215	

10	8.14	0	0.504	0	5.04	

11	8.24	0	0.606	0	6.06	

12	8.34	0	0.6195	0	6.195	

13	8.94	0	0.6435	0	6.435	

14	9.04	0	0.7305	0	7.305	

15	9.14	-0.005	0.867	-0.005	8.67	

16	9.24	-0.005	0.9315	-0.005	9.315	

17	9.84	-0.005	0.9885	-0.005	9.885	

18	9.94	-0.01	1.059	-0.01	10.59	

19	10.04	-0.01	1.1025	-0.01	11.025	

20	10.74	-0.015	1.1535	-0.015	11.535	

21	10.84	-0.015	1.2525	-0.015	12.525	

22	10.94	-0.02	1.4085	-0.02	14.085	

23	11.04	-0.02	1.4595	-0.02	14.595	

24	11.64	-0.015	1.4715	-0.015	14.715	

25	11.74	-0.02	1.5225	-0.02	15.225	

26	11.84	-0.02	1.6155	-0.02	16.155	

27	11.94	-0.025	1.6695	-0.025	16.695	

28	12.04	-0.025	1.6965	-0.025	16.965	

29	12.64	-0.025	1.7475	-0.025	17.475	

30	12.74	-0.025	1.815	-0.025	18.15	

31	12.84	-0.03	1.908	-0.03	19.08	

32	12.94	-0.03	1.9305	-0.03	19.305	

33	13.54	-0.03	1.944	-0.03	19.44	

34	13.64	-0.035	2.0295	-0.035	20.295	

35	13.74	-0.035	2.136	-0.035	21.36	

36	13.84	-0.035	2.244	-0.035	22.44	

37	14.44	-0.04	2.2545	-0.04	22.545	

38	14.54	-0.04	2.3115	-0.04	23.115	

39	14.64	-0.04	2.421	-0.04	24.21	

40	14.74	-0.04	2.472	-0.04	24.72	

41	14.94	-0.045	2.5485	-0.045	25.485	

42	15.64	-0.045	2.565	-0.045	25.65	

43	15.74	-0.045	2.6565	-0.045	26.565	

44	15.84	-0.045	2.7225	-0.045	27.225	

45	15.94	-0.045	2.7375	-0.045	27.375	

46	16.04	-0.05	2.7705	-0.05	27.705	

47	16.64	-0.05	2.8185	-0.05	28.185	

48	16.74	-0.05	2.8935	-0.05	28.935	

49	16.84	-0.05	2.9385	-0.05	29.385	

50	16.94	-0.05	3.0045	-0.05	30.045	

51	17.04	-0.055	3.057	-0.055	30.57	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.172	0.015	0.0105	0.015	0.105	

2	4.273	0.01	0.0285	0.01	0.285	

3	4.673	0.01	0.045	0.01	0.45	

4	4.773	-0.01	0.192	-0.01	1.92	

5	4.89	-0.05	0.402	-0.05	4.02	

6	4.987	-0.065	0.459	-0.065	4.59	

7	5.356	-0.1	0.6135	-0.1	6.135	

8	5.656	-0.105	0.636	-0.105	6.36	

9	5.765	-0.13	0.7515	-0.13	7.515	

10	5.859	-0.135	0.7815	-0.135	7.815	

11	5.969	-0.14	0.8235	-0.14	8.235	

12	6.047	-0.175	0.9585	-0.175	9.585	

13	6.156	-0.18	0.9945	-0.18	9.945	

14	6.251	-0.205	1.0965	-0.205	10.965	

15	6.5	-0.21	1.119	-0.21	11.19	

16	6.849	-0.215	1.1505	-0.215	11.505	

17	6.925	-0.225	1.1835	-0.225	11.835	

18	7.025	-0.275	1.4265	-0.275	14.265	

19	7.125	-0.285	1.4625	-0.285	14.625	

20	7.225	-0.3	1.521	-0.3	15.21	

21	7.325	-0.32	1.6215	-0.32	16.215	

22	7.925	-0.33	1.6665	-0.33	16.665	

23	8.025	-0.355	1.7685	-0.355	17.685	

24	8.125	-0.38	1.8615	-0.38	18.615	

25	8.325	-0.4	1.9815	-0.4	19.815	

26	8.425	-0.42	2.0475	-0.42	20.475	

27	9.025	-0.47	2.265	-0.47	22.65	

28	9.125	-0.475	2.2995	-0.475	22.995	

29	9.225	-0.49	2.3475	-0.49	23.475	

30	9.325	-0.515	2.4795	-0.515	24.795	

31	9.425	-0.53	2.5485	-0.53	25.485	

32	9.725	-0.53	2.5605	-0.53	25.605	

33	9.925	-0.555	2.6595	-0.555	26.595	

34	10.025	-0.58	2.757	-0.58	27.57	

35	10.125	-0.595	2.8215	-0.595	28.215	

36	10.225	-0.61	2.877	-0.61	28.77	

37	10.325	-0.61	2.9265	-0.61	29.265	

38	11.225	-0.63	2.9985	-0.63	29.985	

39	11.325	-0.645	3.066	-0.645	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	4.25	0.01	0.0105	0.01	0.105	

2	6.434	0.015	0.021	0.015	0.21	

3	6.834	0	0.036	0	0.36	

4	6.934	-0.08	0.1035	-0.08	1.035	

5	7.534	-0.1	0.12	-0.1	1.2	

6	7.634	-0.255	0.201	-0.255	2.01	

7	7.734	-0.355	0.258	-0.355	2.58	

8	7.834	-0.515	0.336	-0.515	3.36	

9	7.934	-0.635	0.396	-0.635	3.96	

10	8.034	-0.755	0.4545	-0.755	4.545	

11	8.134	-0.82	0.486	-0.82	4.86	

12	8.234	-1.06	0.5985	-1.06	5.985	

13	8.334	-1.09	0.6105	-1.09	6.105	

14	8.934	-1.165	0.6465	-1.165	6.465	

15	9.134	-1.195	0.663	-1.195	6.63	

16	9.234	-1.33	0.72	-1.33	7.2	

17	9.334	-1.385	0.7485	-1.385	7.485	

18	9.434	-1.48	0.7905	-1.48	7.905	

19	9.534	-1.565	0.8295	-1.565	8.295	

20	9.734	-1.59	0.8415	-1.59	8.415	

21	9.834	-1.625	0.855	-1.625	8.55	

22	9.934	-1.66	0.8745	-1.66	8.745	

23	10.134	-1.73	0.906	-1.73	9.06	

24	10.234	-1.81	0.9435	-1.81	9.435	

25	10.334	-1.88	0.972	-1.88	9.72	

26	10.534	-1.96	1.008	-1.96	10.08	

27	10.634	-2.005	1.0275	-2.005	10.275	

28	10.834	-2.035	1.041	-2.035	10.41	

29	10.934	-2.135	1.086	-2.135	10.86	

30	11.134	-2.175	1.1055	-2.175	11.055	

31	11.234	-2.21	1.119	-2.21	11.19	

32	11.334	-2.28	1.1505	-2.28	11.505	

33	12.134	-2.445	1.23	-2.445	12.3	

34	12.234	-2.52	1.2585	-2.52	12.585	

35	12.334	-2.745	1.362	-2.745	13.62	

36	12.634	-2.865	1.4085	-2.865	14.085	

37	12.834	-2.96	1.4505	-2.96	14.505	

38	12.934	-3.025	1.4835	-3.025	14.835	

39	13.834	-3.12	1.524	-3.12	15.24	

40	14.134	-3.27	1.587	-3.27	15.87	

41	14.234	-3.31	1.608	-3.31	16.08	

42	14.434	-3.355	1.629	-3.355	16.29	

43	14.834	-3.455	1.6725	-3.455	16.725	

44	15.034	-3.545	1.71	-3.545	17.1	

45	15.234	-3.605	1.74	-3.605	17.4	

46	15.334	-3.685	1.773	-3.685	17.73	

47	15.434	-3.75	1.803	-3.75	18.03	

48	15.734	-3.86	1.848	-3.86	18.48	

49	15.834	-3.915	1.8765	-3.915	18.765	

50	15.934	-3.965	1.8945	-3.965	18.945	

51	17.034	-3.98	1.9065	-3.98	19.065	

52	17.234	-4.06	1.941	-4.06	19.41	

53	17.334	-4.175	1.9935	-4.175	19.935	

54	17.434	-4.22	2.01	-4.22	20.1	

55	17.634	-4.295	2.0445	-4.295	20.445	

56	17.834	-4.38	2.0835	-4.38	20.835	

57	18.034	-4.545	2.1525	-4.545	21.525	

58	18.134	-4.655	2.2005	-4.655	22.005	

59	18.234	-4.695	2.2155	-4.695	22.155	

60	18.334	-4.76	2.25	-4.76	22.5	

61	18.534	-4.805	2.2665	-4.805	22.665	

62	18.734	-4.885	2.3055	-4.885	23.055	

63	18.834	-4.92	2.319	-4.92	23.19	

64	18.934	-4.97	2.34	-4.97	23.4	

65	19.934	-5.015	2.3715	-5.015	23.715	

66	20.034	-5.065	2.3865	-5.065	23.865	

67	20.134	-5.12	2.4105	-5.12	24.105	

68	20.234	-5.25	2.4645	-5.25	24.645	

69	20.334	-5.3	2.487	-5.3	24.87	

70	20.434	-5.365	2.514	-5.365	25.14	

71	20.534	-5.45	2.553	-5.45	25.53	

72	20.734	-5.58	2.61	-5.58	26.1	

73	20.834	-5.605	2.6235	-5.605	26.235	

74	20.934	-5.705	2.667	-5.705	26.67	

75	21.034	-5.77	2.6955	-5.77	26.955	

76	21.134	-5.825	2.7225	-5.825	27.225	

77	21.234	-5.845	2.7525	-5.845	27.525	

78	21.334	-6.01	2.8035	-6.01	28.035	

79	22.334	-6.045	2.823	-6.045	28.23	

80	22.434	-6.175	2.8815	-6.175	28.815	

81	22.534	-6.25	2.9145	-6.25	29.145	

82	22.734	-6.295	2.9355	-6.295	29.355	

83	22.834	-6.35	2.9625	-6.35	29.625	

84	22.934	-6.455	3.006	-6.455	30.06	

85	23.034	-6.57	3.0585	-6.57	30.585	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0	-8.87	3.066	-8.87	30.66	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 -10 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 73 1 1

Time

t

s

0 14.334 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -7.905 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 3.066 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_DCV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 -7.905 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 419 59 297 140 0.4891304348 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 30.66 1 1

6 162

1	4.749	0.01	0.0105	0.01	0.105	

2	6.834	0.01	0.024	0.01	0.24	

3	6.934	0.01	0.051	0.01	0.51	

4	7.034	0.01	0.0825	0.01	0.825	

5	7.134	0.01	0.096	0.01	0.96	

6	7.534	0.01	0.1395	0.01	1.395	

7	7.634	0.01	0.216	0.01	2.16	

8	7.734	0.005	0.279	0.005	2.79	

9	7.834	0.005	0.345	0.005	3.45	

10	7.934	0	0.4095	0	4.095	

11	8.034	0	0.459	0	4.59	

12	8.134	0	0.5085	0	5.085	

13	8.234	0	0.5745	0	5.745	

14	8.334	0	0.5925	0	5.925	

15	9.134	0	0.642	0	6.42	

16	9.234	0	0.7005	0	7.005	

17	9.334	0	0.735	0	7.35	

18	9.434	0	0.8175	0	8.175	

19	9.534	-0.005	0.8685	-0.005	8.685	

20	9.634	-0.01	0.927	-0.01	9.27	

21	9.734	-0.01	1.032	-0.01	10.32	

22	9.834	-0.01	1.107	-0.01	11.07	

23	9.934	-0.01	1.176	-0.01	11.76	

24	10.034	-0.01	1.2375	-0.01	12.375	

25	10.134	-0.015	1.302	-0.015	13.02	

26	10.934	-0.015	1.38	-0.015	13.8	

27	11.034	-0.02	1.5585	-0.02	15.585	

28	11.134	-0.02	1.6725	-0.02	16.725	

29	11.234	-0.02	1.7055	-0.02	17.055	

30	11.334	-0.025	1.7745	-0.025	17.745	

31	11.434	-0.025	1.8555	-0.025	18.555	

32	11.534	-0.025	1.905	-0.025	19.05	

33	11.634	-0.025	1.9665	-0.025	19.665	

34	12.434	-0.025	2.04	-0.025	20.4	

35	12.534	-0.03	2.13	-0.03	21.3	

36	12.634	-0.03	2.178	-0.03	21.78	

37	12.734	-0.03	2.262	-0.03	22.62	

38	12.834	-0.03	2.343	-0.03	23.43	

39	12.934	-0.035	2.4735	-0.035	24.735	

40	13.034	-0.035	2.5425	-0.035	25.425	

41	13.134	-0.035	2.5905	-0.035	25.905	

42	13.734	-0.035	2.6085	-0.035	26.085	

43	13.834	-0.035	2.703	-0.035	27.03	

44	13.934	-0.04	2.7615	-0.04	27.615	

45	14.034	-0.04	2.88	-0.04	28.8	

46	14.134	-0.045	2.9205	-0.045	29.205	

47	14.234	-0.045	2.991	-0.045	29.91	

48	14.334	-0.04	3.066	-0.04	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.937	0.01	0.0105	0.01	0.105	

2	5.422	0.01	0.0225	0.01	0.225	

3	5.522	0.01	0.0435	0.01	0.435	

4	5.622	-0.005	0.129	-0.005	1.29	

5	5.722	-0.025	0.2145	-0.025	2.145	

6	5.822	-0.035	0.285	-0.035	2.85	

7	5.922	-0.05	0.3525	-0.05	3.525	

8	6.422	-0.055	0.399	-0.055	3.99	

9	6.522	-0.085	0.5415	-0.085	5.415	

10	6.622	-0.1	0.612	-0.1	6.12	

11	6.722	-0.11	0.678	-0.11	6.78	

12	6.822	-0.13	0.7755	-0.13	7.755	

13	6.922	-0.145	0.8385	-0.145	8.385	

14	7.022	-0.155	0.9015	-0.155	9.015	

15	7.122	-0.17	0.9885	-0.17	9.885	

16	7.222	-0.19	1.1115	-0.19	11.115	

17	7.322	-0.2	1.1565	-0.2	11.565	

18	7.922	-0.22	1.248	-0.22	12.48	

19	8.022	-0.235	1.332	-0.235	13.32	

20	8.122	-0.25	1.419	-0.25	14.19	

21	8.222	-0.265	1.5105	-0.265	15.105	

22	8.322	-0.3	1.6845	-0.3	16.845	

23	8.422	-0.305	1.734	-0.305	17.34	

24	8.522	-0.31	1.7655	-0.31	17.655	

25	8.622	-0.33	1.8675	-0.33	18.675	

26	8.722	-0.345	1.947	-0.345	19.47	

27	8.822	-0.35	1.9785	-0.35	19.785	

28	9.422	-0.355	2.0025	-0.355	20.025	

29	9.522	-0.365	2.073	-0.365	20.73	

30	9.622	-0.385	2.1975	-0.385	21.975	

31	9.722	-0.41	2.3145	-0.41	23.145	

32	9.822	-0.42	2.397	-0.42	23.97	

33	9.922	-0.445	2.5065	-0.445	25.065	

34	10.022	-0.455	2.559	-0.455	25.59	

35	10.122	-0.47	2.6865	-0.47	26.865	

36	10.222	-0.49	2.784	-0.49	27.84	

37	10.722	-0.5	2.832	-0.5	28.32	

38	10.822	-0.51	2.8935	-0.51	28.935	

39	10.922	-0.5	2.9505	-0.5	29.505	

40	11.022	-0.54	3.066	-0.54	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.578	0.01	0.0105	0.01	0.105	

2	5.062	0.01	0.021	0.01	0.21	

3	5.162	0	0.0375	0	0.375	

4	5.262	-0.085	0.087	-0.085	0.87	

5	5.362	-0.19	0.147	-0.19	1.47	

6	5.462	-0.285	0.1905	-0.285	1.905	

7	5.562	-0.35	0.2295	-0.35	2.295	

8	5.662	-0.36	0.2745	-0.36	2.745	

9	5.762	-0.465	0.2895	-0.465	2.895	

10	5.862	-0.535	0.324	-0.535	3.24	

11	5.962	-0.61	0.3615	-0.61	3.615	

12	6.062	-0.675	0.396	-0.675	3.96	

13	6.162	-0.74	0.4245	-0.74	4.245	

14	6.262	-0.805	0.4575	-0.805	4.575	

15	6.462	-0.865	0.4875	-0.865	4.875	

16	6.562	-0.9	0.507	-0.9	5.07	

17	6.662	-0.925	0.519	-0.925	5.19	

18	6.762	-0.99	0.5535	-0.99	5.535	

19	6.862	-1.06	0.5985	-1.06	5.985	

20	6.962	-1.15	0.6375	-1.15	6.375	

21	7.062	-1.175	0.6495	-1.175	6.495	

22	7.162	-1.26	0.6945	-1.26	6.945	

23	7.262	-1.3	0.711	-1.3	7.11	

24	7.362	-1.345	0.732	-1.345	7.32	

25	7.462	-1.475	0.81	-1.475	8.1	

26	7.562	-1.525	0.8295	-1.525	8.295	

27	7.662	-1.545	0.8415	-1.545	8.415	

28	7.762	-1.63	0.8865	-1.63	8.865	

29	7.862	-1.715	0.939	-1.715	9.39	

30	7.962	-1.81	0.984	-1.81	9.84	

31	8.062	-1.975	1.074	-1.975	10.74	

32	8.162	-2.055	1.107	-2.055	11.07	

33	8.262	-2.15	1.1625	-2.15	11.625	

34	8.962	-2.32	1.251	-2.32	12.51	

35	9.062	-2.44	1.317	-2.44	13.17	

36	9.162	-2.535	1.368	-2.535	13.68	

37	9.262	-2.575	1.3905	-2.575	13.905	

38	9.362	-2.945	1.59	-2.945	15.9	

39	9.462	-3.015	1.626	-3.015	16.26	

40	9.562	-3.135	1.6905	-3.135	16.905	

41	9.662	-3.2	1.731	-3.2	17.31	

42	9.762	-3.305	1.7925	-3.305	17.925	

43	9.862	-3.44	1.8585	-3.44	18.585	

44	9.962	-3.475	1.884	-3.475	18.84	

45	10.062	-3.59	1.941	-3.59	19.41	

46	10.162	-3.665	1.989	-3.665	19.89	

47	10.262	-3.695	2.0025	-3.695	20.025	

48	10.362	-3.75	2.034	-3.75	20.34	

49	10.462	-3.81	2.067	-3.81	20.67	

50	11.262	-3.885	2.112	-3.885	21.12	

51	11.362	-3.93	2.1465	-3.93	21.465	

52	11.462	-4.045	2.2005	-4.045	22.005	

53	11.562	-4.09	2.223	-4.09	22.23	

54	11.662	-4.165	2.271	-4.165	22.71	

55	11.762	-4.25	2.3175	-4.25	23.175	

56	11.862	-4.325	2.3655	-4.325	23.655	

57	11.962	-4.41	2.409	-4.41	24.09	

58	12.062	-4.59	2.508	-4.59	25.08	

59	12.162	-4.595	2.5185	-4.595	25.185	

60	12.362	-4.655	2.55	-4.655	25.5	

61	12.462	-4.675	2.562	-4.675	25.62	

62	12.562	-4.715	2.586	-4.715	25.86	

63	12.662	-4.805	2.64	-4.805	26.4	

64	12.762	-4.875	2.679	-4.875	26.79	

65	12.862	-5	2.7495	-5	27.495	

66	12.962	-5.105	2.8095	-5.105	28.095	

67	13.062	-5.16	2.8425	-5.16	28.425	

68	13.162	-5.19	2.856	-5.19	28.56	

69	13.862	-5.27	2.9055	-5.27	29.055	

70	13.962	-5.315	2.9355	-5.315	29.355	

71	14.062	-5.475	3.0255	-5.475	30.255	

72	14.162	-5.565	3.066	-5.565	30.66	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 -10 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 73 1 1

Time

t

s

0 14.334 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -7.905 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 3.066 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_DCV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 -7.905 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 419 59 297 140 0.4891304348 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 30.66 1 1

6 162

1	4.749	0.01	0.0105	0.01	0.105	

2	6.834	0.01	0.024	0.01	0.24	

3	6.934	0.01	0.051	0.01	0.51	

4	7.034	0.01	0.0825	0.01	0.825	

5	7.134	0.01	0.096	0.01	0.96	

6	7.534	0.01	0.1395	0.01	1.395	

7	7.634	0.01	0.216	0.01	2.16	

8	7.734	0.005	0.279	0.005	2.79	

9	7.834	0.005	0.345	0.005	3.45	

10	7.934	0	0.4095	0	4.095	

11	8.034	0	0.459	0	4.59	

12	8.134	0	0.5085	0	5.085	

13	8.234	0	0.5745	0	5.745	

14	8.334	0	0.5925	0	5.925	

15	9.134	0	0.642	0	6.42	

16	9.234	0	0.7005	0	7.005	

17	9.334	0	0.735	0	7.35	

18	9.434	0	0.8175	0	8.175	

19	9.534	-0.005	0.8685	-0.005	8.685	

20	9.634	-0.01	0.927	-0.01	9.27	

21	9.734	-0.01	1.032	-0.01	10.32	

22	9.834	-0.01	1.107	-0.01	11.07	

23	9.934	-0.01	1.176	-0.01	11.76	

24	10.034	-0.01	1.2375	-0.01	12.375	

25	10.134	-0.015	1.302	-0.015	13.02	

26	10.934	-0.015	1.38	-0.015	13.8	

27	11.034	-0.02	1.5585	-0.02	15.585	

28	11.134	-0.02	1.6725	-0.02	16.725	

29	11.234	-0.02	1.7055	-0.02	17.055	

30	11.334	-0.025	1.7745	-0.025	17.745	

31	11.434	-0.025	1.8555	-0.025	18.555	

32	11.534	-0.025	1.905	-0.025	19.05	

33	11.634	-0.025	1.9665	-0.025	19.665	

34	12.434	-0.025	2.04	-0.025	20.4	

35	12.534	-0.03	2.13	-0.03	21.3	

36	12.634	-0.03	2.178	-0.03	21.78	

37	12.734	-0.03	2.262	-0.03	22.62	

38	12.834	-0.03	2.343	-0.03	23.43	

39	12.934	-0.035	2.4735	-0.035	24.735	

40	13.034	-0.035	2.5425	-0.035	25.425	

41	13.134	-0.035	2.5905	-0.035	25.905	

42	13.734	-0.035	2.6085	-0.035	26.085	

43	13.834	-0.035	2.703	-0.035	27.03	

44	13.934	-0.04	2.7615	-0.04	27.615	

45	14.034	-0.04	2.88	-0.04	28.8	

46	14.134	-0.045	2.9205	-0.045	29.205	

47	14.234	-0.045	2.991	-0.045	29.91	

48	14.334	-0.04	3.066	-0.04	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.937	0.01	0.0105	0.01	0.105	

2	5.422	0.01	0.0225	0.01	0.225	

3	5.522	0.01	0.0435	0.01	0.435	

4	5.622	-0.005	0.129	-0.005	1.29	

5	5.722	-0.025	0.2145	-0.025	2.145	

6	5.822	-0.035	0.285	-0.035	2.85	

7	5.922	-0.05	0.3525	-0.05	3.525	

8	6.422	-0.055	0.399	-0.055	3.99	

9	6.522	-0.085	0.5415	-0.085	5.415	

10	6.622	-0.1	0.612	-0.1	6.12	

11	6.722	-0.11	0.678	-0.11	6.78	

12	6.822	-0.13	0.7755	-0.13	7.755	

13	6.922	-0.145	0.8385	-0.145	8.385	

14	7.022	-0.155	0.9015	-0.155	9.015	

15	7.122	-0.17	0.9885	-0.17	9.885	

16	7.222	-0.19	1.1115	-0.19	11.115	

17	7.322	-0.2	1.1565	-0.2	11.565	

18	7.922	-0.22	1.248	-0.22	12.48	

19	8.022	-0.235	1.332	-0.235	13.32	

20	8.122	-0.25	1.419	-0.25	14.19	

21	8.222	-0.265	1.5105	-0.265	15.105	

22	8.322	-0.3	1.6845	-0.3	16.845	

23	8.422	-0.305	1.734	-0.305	17.34	

24	8.522	-0.31	1.7655	-0.31	17.655	

25	8.622	-0.33	1.8675	-0.33	18.675	

26	8.722	-0.345	1.947	-0.345	19.47	

27	8.822	-0.35	1.9785	-0.35	19.785	

28	9.422	-0.355	2.0025	-0.355	20.025	

29	9.522	-0.365	2.073	-0.365	20.73	

30	9.622	-0.385	2.1975	-0.385	21.975	

31	9.722	-0.41	2.3145	-0.41	23.145	

32	9.822	-0.42	2.397	-0.42	23.97	

33	9.922	-0.445	2.5065	-0.445	25.065	

34	10.022	-0.455	2.559	-0.455	25.59	

35	10.122	-0.47	2.6865	-0.47	26.865	

36	10.222	-0.49	2.784	-0.49	27.84	

37	10.722	-0.5	2.832	-0.5	28.32	

38	10.822	-0.51	2.8935	-0.51	28.935	

39	10.922	-0.5	2.9505	-0.5	29.505	

40	11.022	-0.54	3.066	-0.54	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.578	0.01	0.0105	0.01	0.105	

2	5.062	0.01	0.021	0.01	0.21	

3	5.162	0	0.0375	0	0.375	

4	5.262	-0.085	0.087	-0.085	0.87	

5	5.362	-0.19	0.147	-0.19	1.47	

6	5.462	-0.285	0.1905	-0.285	1.905	

7	5.562	-0.35	0.2295	-0.35	2.295	

8	5.662	-0.36	0.2745	-0.36	2.745	

9	5.762	-0.465	0.2895	-0.465	2.895	

10	5.862	-0.535	0.324	-0.535	3.24	

11	5.962	-0.61	0.3615	-0.61	3.615	

12	6.062	-0.675	0.396	-0.675	3.96	

13	6.162	-0.74	0.4245	-0.74	4.245	

14	6.262	-0.805	0.4575	-0.805	4.575	

15	6.462	-0.865	0.4875	-0.865	4.875	

16	6.562	-0.9	0.507	-0.9	5.07	

17	6.662	-0.925	0.519	-0.925	5.19	

18	6.762	-0.99	0.5535	-0.99	5.535	

19	6.862	-1.06	0.5985	-1.06	5.985	

20	6.962	-1.15	0.6375	-1.15	6.375	

21	7.062	-1.175	0.6495	-1.175	6.495	

22	7.162	-1.26	0.6945	-1.26	6.945	

23	7.262	-1.3	0.711	-1.3	7.11	

24	7.362	-1.345	0.732	-1.345	7.32	

25	7.462	-1.475	0.81	-1.475	8.1	

26	7.562	-1.525	0.8295	-1.525	8.295	

27	7.662	-1.545	0.8415	-1.545	8.415	

28	7.762	-1.63	0.8865	-1.63	8.865	

29	7.862	-1.715	0.939	-1.715	9.39	

30	7.962	-1.81	0.984	-1.81	9.84	

31	8.062	-1.975	1.074	-1.975	10.74	

32	8.162	-2.055	1.107	-2.055	11.07	

33	8.262	-2.15	1.1625	-2.15	11.625	

34	8.962	-2.32	1.251	-2.32	12.51	

35	9.062	-2.44	1.317	-2.44	13.17	

36	9.162	-2.535	1.368	-2.535	13.68	

37	9.262	-2.575	1.3905	-2.575	13.905	

38	9.362	-2.945	1.59	-2.945	15.9	

39	9.462	-3.015	1.626	-3.015	16.26	

40	9.562	-3.135	1.6905	-3.135	16.905	

41	9.662	-3.2	1.731	-3.2	17.31	

42	9.762	-3.305	1.7925	-3.305	17.925	

43	9.862	-3.44	1.8585	-3.44	18.585	

44	9.962	-3.475	1.884	-3.475	18.84	

45	10.062	-3.59	1.941	-3.59	19.41	

46	10.162	-3.665	1.989	-3.665	19.89	

47	10.262	-3.695	2.0025	-3.695	20.025	

48	10.362	-3.75	2.034	-3.75	20.34	

49	10.462	-3.81	2.067	-3.81	20.67	

50	11.262	-3.885	2.112	-3.885	21.12	

51	11.362	-3.93	2.1465	-3.93	21.465	

52	11.462	-4.045	2.2005	-4.045	22.005	

53	11.562	-4.09	2.223	-4.09	22.23	

54	11.662	-4.165	2.271	-4.165	22.71	

55	11.762	-4.25	2.3175	-4.25	23.175	

56	11.862	-4.325	2.3655	-4.325	23.655	

57	11.962	-4.41	2.409	-4.41	24.09	

58	12.062	-4.59	2.508	-4.59	25.08	

59	12.162	-4.595	2.5185	-4.595	25.185	

60	12.362	-4.655	2.55	-4.655	25.5	

61	12.462	-4.675	2.562	-4.675	25.62	

62	12.562	-4.715	2.586	-4.715	25.86	

63	12.662	-4.805	2.64	-4.805	26.4	

64	12.762	-4.875	2.679	-4.875	26.79	

65	12.862	-5	2.7495	-5	27.495	

66	12.962	-5.105	2.8095	-5.105	28.095	

67	13.062	-5.16	2.8425	-5.16	28.425	

68	13.162	-5.19	2.856	-5.19	28.56	

69	13.862	-5.27	2.9055	-5.27	29.055	

70	13.962	-5.315	2.9355	-5.315	29.355	

71	14.062	-5.475	3.0255	-5.475	30.255	

72	14.162	-5.565	3.066	-5.565	30.66	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 -10 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 40 10 0 0 0 0 1 0 0 0 0 0 25 1 1

Time

t

s

0 7.639 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 0.005 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 3.066 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_DCV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 0.005 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 419 59 297 140 0.4891304348 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 30.66 1 1

6 79

1	3.047	0.01	0.0105	0.01	0.105	

2	3.834	0.015	0.024	0.015	0.24	

3	3.935	0.01	0.072	0.01	0.72	

4	4.035	0.01	0.12	0.01	1.2	

5	4.135	0.01	0.24	0.01	2.4	

6	4.235	0.015	0.3015	0.015	3.015	

7	4.335	0.01	0.4545	0.01	4.545	

8	4.435	0.01	0.579	0.01	5.79	

9	4.535	0.01	0.717	0.01	7.17	

10	4.635	0.01	0.8505	0.01	8.505	

11	4.735	0.015	0.9825	0.015	9.825	

12	5.337	0.015	1.1145	0.015	11.145	

13	5.437	0.01	1.2255	0.01	12.255	

14	5.537	0.015	1.3095	0.015	13.095	

15	5.637	0.015	1.3605	0.015	13.605	

16	5.737	0.01	1.4895	0.01	14.895	

17	5.837	0.015	1.5975	0.015	15.975	

18	5.937	0.015	1.671	0.015	16.71	

19	6.037	0.01	1.734	0.01	17.34	

20	6.137	0.015	1.887	0.015	18.87	

21	6.237	0.015	2.0775	0.015	20.775	

22	6.337	0.01	2.1675	0.01	21.675	

23	6.838	0.01	2.3565	0.01	23.565	

24	6.939	0.01	2.4975	0.01	24.975	

25	7.039	0.01	2.6115	0.01	26.115	

26	7.139	0.015	2.6985	0.015	26.985	

27	7.239	0.01	2.7855	0.01	27.855	

28	7.339	0.015	2.925	0.015	29.25	

29	7.439	0.01	2.9745	0.01	29.745	

30	7.539	0.015	3.051	0.015	30.51	

31	7.639	0.01	3.066	0.01	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	2.375	0.01	0.0105	0.01	0.105	

2	3.465	0.01	0.0585	0.01	0.585	

3	3.565	0.01	0.1785	0.01	1.785	

4	3.665	0.01	0.36	0.01	3.6	

5	3.765	0.01	0.414	0.01	4.14	

6	3.865	0.01	0.4545	0.01	4.545	

7	3.965	0.01	0.645	0.01	6.45	

8	4.065	0.01	0.8205	0.01	8.205	

9	4.567	0.01	0.9705	0.01	9.705	

10	4.667	0.01	1.0965	0.01	10.965	

11	4.767	0.01	1.236	0.01	12.36	

12	4.867	0.01	1.467	0.01	14.67	

13	4.967	0.01	1.665	0.01	16.65	

14	5.067	0.01	1.9545	0.01	19.545	

15	5.167	0.01	2.091	0.01	20.91	

16	5.568	0.015	2.1195	0.015	21.195	

17	5.668	0.01	2.4	0.01	24	

18	5.768	0.01	2.6055	0.01	26.055	

19	5.868	0.01	2.703	0.01	27.03	

20	5.968	0.01	2.8905	0.01	28.905	

21	6.068	0.01	3.036	0.01	30.36	

22	6.168	0.015	3.066	0.015	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	2.453	0.01	0.0105	0.01	0.105	

2	3.241	0.01	0.0345	0.01	0.345	

3	3.342	0.01	0.114	0.01	1.14	

4	3.442	0.01	0.27	0.01	2.7	

5	3.542	0.01	0.45	0.01	4.5	

6	3.642	0.01	0.579	0.01	5.79	

7	3.742	0.005	0.675	0.005	6.75	

8	3.842	0.01	0.834	0.01	8.34	

9	4.345	0.01	1.0305	0.01	10.305	

10	4.445	0.005	1.23	0.005	12.3	

11	4.545	0.005	1.4505	0.005	14.505	

12	4.645	0.005	1.5945	0.005	15.945	

13	4.745	0.005	1.7085	0.005	17.085	

14	4.845	0.005	1.9575	0.005	19.575	

15	4.945	0.005	2.0235	0.005	20.235	

16	5.347	0.01	2.0895	0.01	20.895	

17	5.448	0.005	2.271	0.005	22.71	

18	5.548	0.005	2.4765	0.005	24.765	

19	5.648	0.005	2.604	0.005	26.04	

20	5.748	0.005	2.6955	0.005	26.955	

21	5.848	0.005	2.841	0.005	28.41	

22	5.948	0.005	2.901	0.005	29.01	

23	6.35	0.005	2.9325	0.005	29.325	

24	6.45	0.005	3.066	0.005	30.66	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 -10 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 40 10 0 0 0 0 1 0 0 0 0 0 25 1 1

Time

t

s

0 7.639 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 0.005 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 3.066 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_DCV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 0.005 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 419 59 297 140 0.4891304348 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 30.66 1 1

6 79

1	3.047	0.01	0.0105	0.01	0.105	

2	3.834	0.015	0.024	0.015	0.24	

3	3.935	0.01	0.072	0.01	0.72	

4	4.035	0.01	0.12	0.01	1.2	

5	4.135	0.01	0.24	0.01	2.4	

6	4.235	0.015	0.3015	0.015	3.015	

7	4.335	0.01	0.4545	0.01	4.545	

8	4.435	0.01	0.579	0.01	5.79	

9	4.535	0.01	0.717	0.01	7.17	

10	4.635	0.01	0.8505	0.01	8.505	

11	4.735	0.015	0.9825	0.015	9.825	

12	5.337	0.015	1.1145	0.015	11.145	

13	5.437	0.01	1.2255	0.01	12.255	

14	5.537	0.015	1.3095	0.015	13.095	

15	5.637	0.015	1.3605	0.015	13.605	

16	5.737	0.01	1.4895	0.01	14.895	

17	5.837	0.015	1.5975	0.015	15.975	

18	5.937	0.015	1.671	0.015	16.71	

19	6.037	0.01	1.734	0.01	17.34	

20	6.137	0.015	1.887	0.015	18.87	

21	6.237	0.015	2.0775	0.015	20.775	

22	6.337	0.01	2.1675	0.01	21.675	

23	6.838	0.01	2.3565	0.01	23.565	

24	6.939	0.01	2.4975	0.01	24.975	

25	7.039	0.01	2.6115	0.01	26.115	

26	7.139	0.015	2.6985	0.015	26.985	

27	7.239	0.01	2.7855	0.01	27.855	

28	7.339	0.015	2.925	0.015	29.25	

29	7.439	0.01	2.9745	0.01	29.745	

30	7.539	0.015	3.051	0.015	30.51	

31	7.639	0.01	3.066	0.01	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	2.375	0.01	0.0105	0.01	0.105	

2	3.465	0.01	0.0585	0.01	0.585	

3	3.565	0.01	0.1785	0.01	1.785	

4	3.665	0.01	0.36	0.01	3.6	

5	3.765	0.01	0.414	0.01	4.14	

6	3.865	0.01	0.4545	0.01	4.545	

7	3.965	0.01	0.645	0.01	6.45	

8	4.065	0.01	0.8205	0.01	8.205	

9	4.567	0.01	0.9705	0.01	9.705	

10	4.667	0.01	1.0965	0.01	10.965	

11	4.767	0.01	1.236	0.01	12.36	

12	4.867	0.01	1.467	0.01	14.67	

13	4.967	0.01	1.665	0.01	16.65	

14	5.067	0.01	1.9545	0.01	19.545	

15	5.167	0.01	2.091	0.01	20.91	

16	5.568	0.015	2.1195	0.015	21.195	

17	5.668	0.01	2.4	0.01	24	

18	5.768	0.01	2.6055	0.01	26.055	

19	5.868	0.01	2.703	0.01	27.03	

20	5.968	0.01	2.8905	0.01	28.905	

21	6.068	0.01	3.036	0.01	30.36	

22	6.168	0.015	3.066	0.015	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	2.453	0.01	0.0105	0.01	0.105	

2	3.241	0.01	0.0345	0.01	0.345	

3	3.342	0.01	0.114	0.01	1.14	

4	3.442	0.01	0.27	0.01	2.7	

5	3.542	0.01	0.45	0.01	4.5	

6	3.642	0.01	0.579	0.01	5.79	

7	3.742	0.005	0.675	0.005	6.75	

8	3.842	0.01	0.834	0.01	8.34	

9	4.345	0.01	1.0305	0.01	10.305	

10	4.445	0.005	1.23	0.005	12.3	

11	4.545	0.005	1.4505	0.005	14.505	

12	4.645	0.005	1.5945	0.005	15.945	

13	4.745	0.005	1.7085	0.005	17.085	

14	4.845	0.005	1.9575	0.005	19.575	

15	4.945	0.005	2.0235	0.005	20.235	

16	5.347	0.01	2.0895	0.01	20.895	

17	5.448	0.005	2.271	0.005	22.71	

18	5.548	0.005	2.4765	0.005	24.765	

19	5.648	0.005	2.604	0.005	26.04	

20	5.748	0.005	2.6955	0.005	26.955	

21	5.848	0.005	2.841	0.005	28.41	

22	5.948	0.005	2.901	0.005	29.01	

23	6.35	0.005	2.9325	0.005	29.325	

24	6.45	0.005	3.066	0.005	30.66	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 -10 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 113.137085 50 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 23.034 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 0.01 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 0.006 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_DCV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 0.01 1 1

10 1 -1 UB1*10

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 419 59 297 140 0.4891304348 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 0.06 1 1

6 179

1	4.156	0.01	0.0105	0.01	0.105	

2	6.14	0.01	0.021	0.01	0.21	

3	6.34	0.015	0.042	0.015	0.42	

4	6.44	0.01	0.0855	0.01	0.855	

5	6.54	0.01	0.1275	0.01	1.275	

6	7.14	0.01	0.2055	0.01	2.055	

7	7.24	0.01	0.2655	0.01	2.655	

8	7.34	0.01	0.378	0.01	3.78	

9	8.04	0	0.4215	0	4.215	

10	8.14	0	0.504	0	5.04	

11	8.24	0	0.606	0	6.06	

12	8.34	0	0.6195	0	6.195	

13	8.94	0	0.6435	0	6.435	

14	9.04	0	0.7305	0	7.305	

15	9.14	-0.005	0.867	-0.005	8.67	

16	9.24	-0.005	0.9315	-0.005	9.315	

17	9.84	-0.005	0.9885	-0.005	9.885	

18	9.94	-0.01	1.059	-0.01	10.59	

19	10.04	-0.01	1.1025	-0.01	11.025	

20	10.74	-0.015	1.1535	-0.015	11.535	

21	10.84	-0.015	1.2525	-0.015	12.525	

22	10.94	-0.02	1.4085	-0.02	14.085	

23	11.04	-0.02	1.4595	-0.02	14.595	

24	11.64	-0.015	1.4715	-0.015	14.715	

25	11.74	-0.02	1.5225	-0.02	15.225	

26	11.84	-0.02	1.6155	-0.02	16.155	

27	11.94	-0.025	1.6695	-0.025	16.695	

28	12.04	-0.025	1.6965	-0.025	16.965	

29	12.64	-0.025	1.7475	-0.025	17.475	

30	12.74	-0.025	1.815	-0.025	18.15	

31	12.84	-0.03	1.908	-0.03	19.08	

32	12.94	-0.03	1.9305	-0.03	19.305	

33	13.54	-0.03	1.944	-0.03	19.44	

34	13.64	-0.035	2.0295	-0.035	20.295	

35	13.74	-0.035	2.136	-0.035	21.36	

36	13.84	-0.035	2.244	-0.035	22.44	

37	14.44	-0.04	2.2545	-0.04	22.545	

38	14.54	-0.04	2.3115	-0.04	23.115	

39	14.64	-0.04	2.421	-0.04	24.21	

40	14.74	-0.04	2.472	-0.04	24.72	

41	14.94	-0.045	2.5485	-0.045	25.485	

42	15.64	-0.045	2.565	-0.045	25.65	

43	15.74	-0.045	2.6565	-0.045	26.565	

44	15.84	-0.045	2.7225	-0.045	27.225	

45	15.94	-0.045	2.7375	-0.045	27.375	

46	16.04	-0.05	2.7705	-0.05	27.705	

47	16.64	-0.05	2.8185	-0.05	28.185	

48	16.74	-0.05	2.8935	-0.05	28.935	

49	16.84	-0.05	2.9385	-0.05	29.385	

50	16.94	-0.05	3.0045	-0.05	30.045	

51	17.04	-0.055	3.057	-0.055	30.57	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.172	0.015	0.0105	0.015	0.105	

2	4.273	0.01	0.0285	0.01	0.285	

3	4.673	0.01	0.045	0.01	0.45	

4	4.773	-0.01	0.192	-0.01	1.92	

5	4.89	-0.05	0.402	-0.05	4.02	

6	4.987	-0.065	0.459	-0.065	4.59	

7	5.356	-0.1	0.6135	-0.1	6.135	

8	5.656	-0.105	0.636	-0.105	6.36	

9	5.765	-0.13	0.7515	-0.13	7.515	

10	5.859	-0.135	0.7815	-0.135	7.815	

11	5.969	-0.14	0.8235	-0.14	8.235	

12	6.047	-0.175	0.9585	-0.175	9.585	

13	6.156	-0.18	0.9945	-0.18	9.945	

14	6.251	-0.205	1.0965	-0.205	10.965	

15	6.5	-0.21	1.119	-0.21	11.19	

16	6.849	-0.215	1.1505	-0.215	11.505	

17	6.925	-0.225	1.1835	-0.225	11.835	

18	7.025	-0.275	1.4265	-0.275	14.265	

19	7.125	-0.285	1.4625	-0.285	14.625	

20	7.225	-0.3	1.521	-0.3	15.21	

21	7.325	-0.32	1.6215	-0.32	16.215	

22	7.925	-0.33	1.6665	-0.33	16.665	

23	8.025	-0.355	1.7685	-0.355	17.685	

24	8.125	-0.38	1.8615	-0.38	18.615	

25	8.325	-0.4	1.9815	-0.4	19.815	

26	8.425	-0.42	2.0475	-0.42	20.475	

27	9.025	-0.47	2.265	-0.47	22.65	

28	9.125	-0.475	2.2995	-0.475	22.995	

29	9.225	-0.49	2.3475	-0.49	23.475	

30	9.325	-0.515	2.4795	-0.515	24.795	

31	9.425	-0.53	2.5485	-0.53	25.485	

32	9.725	-0.53	2.5605	-0.53	25.605	

33	9.925	-0.555	2.6595	-0.555	26.595	

34	10.025	-0.58	2.757	-0.58	27.57	

35	10.125	-0.595	2.8215	-0.595	28.215	

36	10.225	-0.61	2.877	-0.61	28.77	

37	10.325	-0.61	2.9265	-0.61	29.265	

38	11.225	-0.63	2.9985	-0.63	29.985	

39	11.325	-0.645	3.066	-0.645	30.66	

NAN	NAN	NAN	NAN	NAN	NAN	

1	4.25	0.01	0.0105	0.01	0.105	

2	6.434	0.015	0.021	0.015	0.21	

3	6.834	0	0.036	0	0.36	

4	6.934	-0.08	0.1035	-0.08	1.035	

5	7.534	-0.1	0.12	-0.1	1.2	

6	7.634	-0.255	0.201	-0.255	2.01	

7	7.734	-0.355	0.258	-0.355	2.58	

8	7.834	-0.515	0.336	-0.515	3.36	

9	7.934	-0.635	0.396	-0.635	3.96	

10	8.034	-0.755	0.4545	-0.755	4.545	

11	8.134	-0.82	0.486	-0.82	4.86	

12	8.234	-1.06	0.5985	-1.06	5.985	

13	8.334	-1.09	0.6105	-1.09	6.105	

14	8.934	-1.165	0.6465	-1.165	6.465	

15	9.134	-1.195	0.663	-1.195	6.63	

16	9.234	-1.33	0.72	-1.33	7.2	

17	9.334	-1.385	0.7485	-1.385	7.485	

18	9.434	-1.48	0.7905	-1.48	7.905	

19	9.534	-1.565	0.8295	-1.565	8.295	

20	9.734	-1.59	0.8415	-1.59	8.415	

21	9.834	-1.625	0.855	-1.625	8.55	

22	9.934	-1.66	0.8745	-1.66	8.745	

23	10.134	-1.73	0.906	-1.73	9.06	

24	10.234	-1.81	0.9435	-1.81	9.435	

25	10.334	-1.88	0.972	-1.88	9.72	

26	10.534	-1.96	1.008	-1.96	10.08	

27	10.634	-2.005	1.0275	-2.005	10.275	

28	10.834	-2.035	1.041	-2.035	10.41	

29	10.934	-2.135	1.086	-2.135	10.86	

30	11.134	-2.175	1.1055	-2.175	11.055	

31	11.234	-2.21	1.119	-2.21	11.19	

32	11.334	-2.28	1.1505	-2.28	11.505	

33	12.134	-2.445	1.23	-2.445	12.3	

34	12.234	-2.52	1.2585	-2.52	12.585	

35	12.334	-2.745	1.362	-2.745	13.62	

36	12.634	-2.865	1.4085	-2.865	14.085	

37	12.834	-2.96	1.4505	-2.96	14.505	

38	12.934	-3.025	1.4835	-3.025	14.835	

39	13.834	-3.12	1.524	-3.12	15.24	

40	14.134	-3.27	1.587	-3.27	15.87	

41	14.234	-3.31	1.608	-3.31	16.08	

42	14.434	-3.355	1.629	-3.355	16.29	

43	14.834	-3.455	1.6725	-3.455	16.725	

44	15.034	-3.545	1.71	-3.545	17.1	

45	15.234	-3.605	1.74	-3.605	17.4	

46	15.334	-3.685	1.773	-3.685	17.73	

47	15.434	-3.75	1.803	-3.75	18.03	

48	15.734	-3.86	1.848	-3.86	18.48	

49	15.834	-3.915	1.8765	-3.915	18.765	

50	15.934	-3.965	1.8945	-3.965	18.945	

51	17.034	-3.98	1.9065	-3.98	19.065	

52	17.234	-4.06	1.941	-4.06	19.41	

53	17.334	-4.175	1.9935	-4.175	19.935	

54	17.434	-4.22	2.01	-4.22	20.1	

55	17.634	-4.295	2.0445	-4.295	20.445	

56	17.834	-4.38	2.0835	-4.38	20.835	

57	18.034	-4.545	2.1525	-4.545	21.525	

58	18.134	-4.655	2.2005	-4.655	22.005	

59	18.234	-4.695	2.2155	-4.695	22.155	

60	18.334	-4.76	2.25	-4.76	22.5	

61	18.534	-4.805	2.2665	-4.805	22.665	

62	18.734	-4.885	2.3055	-4.885	23.055	

63	18.834	-4.92	2.319	-4.92	23.19	

64	18.934	-4.97	2.34	-4.97	23.4	

65	19.934	-5.015	2.3715	-5.015	23.715	

66	20.034	-5.065	2.3865	-5.065	23.865	

67	20.134	-5.12	2.4105	-5.12	24.105	

68	20.234	-5.25	2.4645	-5.25	24.645	

69	20.334	-5.3	2.487	-5.3	24.87	

70	20.434	-5.365	2.514	-5.365	25.14	

71	20.534	-5.45	2.553	-5.45	25.53	

72	20.734	-5.58	2.61	-5.58	26.1	

73	20.834	-5.605	2.6235	-5.605	26.235	

74	20.934	-5.705	2.667	-5.705	26.67	

75	21.034	-5.77	2.6955	-5.77	26.955	

76	21.134	-5.825	2.7225	-5.825	27.225	

77	21.234	-5.845	2.7525	-5.845	27.525	

78	21.334	-6.01	2.8035	-6.01	28.035	

79	22.334	-6.045	2.823	-6.045	28.23	

80	22.434	-6.175	2.8815	-6.175	28.815	

81	22.534	-6.25	2.9145	-6.25	29.145	

82	22.734	-6.295	2.9355	-6.295	29.355	

83	22.834	-6.35	2.9625	-6.35	29.625	

84	22.934	-6.455	3.006	-6.455	30.06	

85	23.034	-6.57	3.0585	-6.57	30.585	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0	-8.87	3.066	-8.87	30.66	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 0 50 5 0 -10 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 

0




CL4

292 0.1

Index

n



0 56.56854249 10 0 0 0 0 1 0 0 0 0 0 41 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 18.06767222 1

1 0 0 1 1 0 5 0 0 0 0 0 0 0 0 2500 0 0 0 1 3 218 298 142 0.4787234043 0 0 1 2

Optische Leistung

P_A1

dB

-35 40 10 0 1 0 0 0 0 1 1 0 0 1.275788328 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.845 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 17 363 243 96 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.45 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 463 417 297 140 0.5 0 0 1 0

Linear attenuation

a_lin

%

0 100 50 0 2 0 0 1 0 0 0 0 0 134.1463415 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 4000 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 1.275788328 1 1

8 41

1	0	-16.97104742	2.865	28.65	2.008608321	0	-16.97104742	

2	0	-16.97104742	2.865	28.65	2.008608321	100	-16.97104742	

3	0	-16.97104742	2.865	28.65	2.008608321	200	-16.97104742	

4	0	-16.97104742	2.865	28.65	2.008608321	300	-16.97104742	

5	0	-16.97104742	2.865	28.65	2.008608321	400	-16.97104742	

6	0	-16.97104742	2.865	28.65	2.008608321	500	-16.97104742	

7	0	-16.97104742	2.865	28.65	2.008608321	600	-16.97104742	

8	0	-16.97104742	2.865	28.65	2.008608321	700	-16.97104742	

9	0	-16.97104742	2.865	28.65	2.008608321	800	-16.97104742	

10	0	-16.97104742	2.865	28.65	2.008608321	900	-16.97104742	

11	0	-16.97104742	2.865	28.65	2.008608321	1000	-16.97104742	

12	0	-16.97104742	2.865	28.65	2.008608321	1100	-16.97104742	

13	0	-16.97104742	2.86	28.6	2.008608321	1200	-16.97104742	

14	0	-16.97104742	2.86	28.6	2.008608321	1300	-16.97104742	

15	0	-16.97104742	2.86	28.6	2.008608321	1400	-16.97104742	

16	0	-16.97104742	2.865	28.65	2.008608321	1500	-16.97104742	

17	0	-16.97104742	2.865	28.65	2.008608321	1600	-16.97104742	

18	0	-16.97104742	2.865	28.65	2.008608321	1700	-16.97104742	

19	0	-16.97104742	2.865	28.65	2.008608321	1800	-16.97104742	

20	0	-16.97104742	2.865	28.65	2.008608321	1900	-16.97104742	

21	0	-16.97104742	2.865	28.65	2.008608321	2000	-16.97104742	

22	0	-11.02870089	2.865	28.65	7.890961263	2100	-11.02870089	

23	0	-7.259614824	2.865	28.65	18.79483501	2200	-7.259614824	

24	0	-5.554310482	2.865	28.65	27.83357245	2300	-5.554310482	

25	0	-3.504723891	2.865	28.65	44.61979914	2400	-3.504723891	

26	0	-2.544010525	2.865	28.65	55.66714491	2500	-2.544010525	

27	0	-0.8735792243	2.865	28.65	81.77905308	2600	-0.8735792243	

28	0	0.02485239869	2.865	28.65	100.5738881	2700	0.02485239869	

29	0	0.6094159019	2.865	28.65	115.0645624	2800	0.6094159019	

30	0	1.027279255	2.865	28.65	126.6857963	2900	1.027279255	

31	0	1.229089546	2.865	28.65	132.7116212	3000	1.229089546	

32	0	0.8822509259	2.86	28.6	122.5251076	3100	0.8822509259	

33	0	0.04956338893	2.86	28.6	101.1477762	3200	0.04956338893	

34	0	-0.843208857	2.86	28.6	82.35294118	3300	-0.843208857	

35	0	-1.565965088	2.86	28.6	69.72740316	3400	-1.565965088	

36	0	-3.029033033	2.865	28.65	49.78479197	3500	-3.029033033	

37	0	-4.796207982	2.86	28.6	33.1420373	3600	-4.796207982	

38	0	-6.788799223	2.86	28.6	20.94691535	3700	-6.788799223	

39	0	-10.65081528	2.86	28.6	8.608321377	3800	-10.65081528	

40	0	-15.00810097	2.855	28.55	3.156384505	3900	-15.00810097	

41	0	-16.97104742	2.865	28.65	2.008608321	4000	-16.97104742	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 6 0 0 140 8 0 -15 2 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

292 0.1

Index

n



0 56.56854249 10 0 0 0 0 1 0 0 0 0 0 41 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 18.06767222 1

1 0 0 1 1 0 5 0 0 0 0 0 0 0 0 2500 0 0 0 1 3 218 298 142 0.4787234043 0 0 1 2

Optische Leistung

P_A1

dB

-35 40 10 0 1 0 0 0 0 1 1 0 0 1.275788328 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.845 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 17 363 243 96 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.45 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 463 417 297 140 0.5 0 0 1 0

Linear attenuation

a_lin

%

0 100 50 0 2 0 0 1 0 0 0 0 0 134.1463415 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 4000 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 1.275788328 1 1

8 41

1	0	-16.97104742	2.865	28.65	2.008608321	0	-16.97104742	

2	0	-16.97104742	2.865	28.65	2.008608321	100	-16.97104742	

3	0	-16.97104742	2.865	28.65	2.008608321	200	-16.97104742	

4	0	-16.97104742	2.865	28.65	2.008608321	300	-16.97104742	

5	0	-16.97104742	2.865	28.65	2.008608321	400	-16.97104742	

6	0	-16.97104742	2.865	28.65	2.008608321	500	-16.97104742	

7	0	-16.97104742	2.865	28.65	2.008608321	600	-16.97104742	

8	0	-16.97104742	2.865	28.65	2.008608321	700	-16.97104742	

9	0	-16.97104742	2.865	28.65	2.008608321	800	-16.97104742	

10	0	-16.97104742	2.865	28.65	2.008608321	900	-16.97104742	

11	0	-16.97104742	2.865	28.65	2.008608321	1000	-16.97104742	

12	0	-16.97104742	2.865	28.65	2.008608321	1100	-16.97104742	

13	0	-16.97104742	2.86	28.6	2.008608321	1200	-16.97104742	

14	0	-16.97104742	2.86	28.6	2.008608321	1300	-16.97104742	

15	0	-16.97104742	2.86	28.6	2.008608321	1400	-16.97104742	

16	0	-16.97104742	2.865	28.65	2.008608321	1500	-16.97104742	

17	0	-16.97104742	2.865	28.65	2.008608321	1600	-16.97104742	

18	0	-16.97104742	2.865	28.65	2.008608321	1700	-16.97104742	

19	0	-16.97104742	2.865	28.65	2.008608321	1800	-16.97104742	

20	0	-16.97104742	2.865	28.65	2.008608321	1900	-16.97104742	

21	0	-16.97104742	2.865	28.65	2.008608321	2000	-16.97104742	

22	0	-11.02870089	2.865	28.65	7.890961263	2100	-11.02870089	

23	0	-7.259614824	2.865	28.65	18.79483501	2200	-7.259614824	

24	0	-5.554310482	2.865	28.65	27.83357245	2300	-5.554310482	

25	0	-3.504723891	2.865	28.65	44.61979914	2400	-3.504723891	

26	0	-2.544010525	2.865	28.65	55.66714491	2500	-2.544010525	

27	0	-0.8735792243	2.865	28.65	81.77905308	2600	-0.8735792243	

28	0	0.02485239869	2.865	28.65	100.5738881	2700	0.02485239869	

29	0	0.6094159019	2.865	28.65	115.0645624	2800	0.6094159019	

30	0	1.027279255	2.865	28.65	126.6857963	2900	1.027279255	

31	0	1.229089546	2.865	28.65	132.7116212	3000	1.229089546	

32	0	0.8822509259	2.86	28.6	122.5251076	3100	0.8822509259	

33	0	0.04956338893	2.86	28.6	101.1477762	3200	0.04956338893	

34	0	-0.843208857	2.86	28.6	82.35294118	3300	-0.843208857	

35	0	-1.565965088	2.86	28.6	69.72740316	3400	-1.565965088	

36	0	-3.029033033	2.865	28.65	49.78479197	3500	-3.029033033	

37	0	-4.796207982	2.86	28.6	33.1420373	3600	-4.796207982	

38	0	-6.788799223	2.86	28.6	20.94691535	3700	-6.788799223	

39	0	-10.65081528	2.86	28.6	8.608321377	3800	-10.65081528	

40	0	-15.00810097	2.855	28.55	3.156384505	3900	-15.00810097	

41	0	-16.97104742	2.865	28.65	2.008608321	4000	-16.97104742	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 6 0 0 140 8 0 -15 2 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

292 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 61 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 17.83122186 1

1 0 0 1 1 0 5 0 0 0 0 0 0 0 0 2500 0 0 0 1 3 218 298 142 0.4787234043 0 0 1 2

Optische Leistung

P_A1

dB

-35 40 10 0 1 0 0 0 0 1 1 0 0 -17.20749779 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.23 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 17 363 243 96 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 42.3 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 463 417 297 140 0.5 0 0 1 0

Linear attenuation

a_lin

%

0 100 50 0 2 0 0 1 0 0 0 0 0 1.902173913 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 6000 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 -17.20749779 1 1

8 61

1	0	-17.20749779	4.235	42.35	1.902173913	0	-17.20749779	

2	0	-17.20749779	4.24	42.4	1.902173913	100	-17.20749779	

3	0	-17.20749779	4.235	42.35	1.902173913	200	-17.20749779	

4	0	-17.20749779	4.235	42.35	1.902173913	300	-17.20749779	

5	0	-17.20749779	4.235	42.35	1.902173913	400	-17.20749779	

6	0	-17.20749779	4.235	42.35	1.902173913	500	-17.20749779	

7	0	-17.20749779	4.235	42.35	1.902173913	600	-17.20749779	

8	0	-17.20749779	4.23	42.3	1.902173913	700	-17.20749779	

9	0	-17.20749779	4.235	42.35	1.902173913	800	-17.20749779	

10	0	-17.20749779	4.235	42.35	1.902173913	900	-17.20749779	

11	0	-17.20749779	4.235	42.35	1.902173913	1000	-17.20749779	

12	0	-17.20749779	4.235	42.35	1.902173913	1100	-17.20749779	

13	0	-17.20749779	4.24	42.4	1.902173913	1200	-17.20749779	

14	0	-17.20749779	4.235	42.35	1.902173913	1300	-17.20749779	

15	0	-17.20749779	4.235	42.35	1.902173913	1400	-17.20749779	

16	0	-17.20749779	4.235	42.35	1.902173913	1500	-17.20749779	

17	0	-17.20749779	4.235	42.35	1.902173913	1600	-17.20749779	

18	0	-17.20749779	4.235	42.35	1.902173913	1700	-17.20749779	

19	0	-17.20749779	4.235	42.35	1.902173913	1800	-17.20749779	

20	0	-15.05149978	4.23	42.3	3.125	1900	-15.05149978	

21	0	-12.23425138	4.235	42.35	5.97826087	2000	-12.23425138	

22	0	-9.583927955	4.235	42.35	11.00543478	2100	-9.583927955	

23	0	-7.365440458	4.235	42.35	18.3423913	2200	-7.365440458	

24	0	-5.813205053	4.235	42.35	26.22282609	2300	-5.813205053	

25	0	-4.552581084	4.235	42.35	35.05434783	2400	-4.552581084	

26	0	-3.444335808	4.235	42.35	45.24456522	2500	-3.444335808	

27	0	-2.40537447	4.235	42.35	57.47282609	2600	-2.40537447	

28	0	-1.533872712	4.24	42.4	70.24456522	2700	-1.533872712	

29	0	-0.9823971309	4.235	42.35	79.75543478	2800	-0.9823971309	

30	0	-0.5799194698	4.235	42.35	87.5	2900	-0.5799194698	

31	0	-0.1868869735	4.235	42.35	95.78804348	3000	-0.1868869735	

32	0	-0.005904752533	4.235	42.35	99.86413043	3100	-0.005904752533	

33	0	0	4.235	42.35	100	3200	0	

34	0	-0.1317960256	4.235	42.35	97.01086957	3300	-0.1317960256	

35	0	-0.4210135186	4.235	42.35	90.76086957	3400	-0.4210135186	

36	0	-0.8728132308	4.235	42.35	81.79347826	3500	-0.8728132308	

37	0	-1.670400885	4.235	42.35	68.07065217	3600	-1.670400885	

38	0	-2.669947423	4.235	42.35	54.07608696	3700	-2.669947423	

39	0	-3.563328041	4.24	42.4	44.02173913	3800	-3.563328041	

40	0	-4.759427072	4.235	42.35	33.42391304	3900	-4.759427072	

41	0	-6.573627998	4.24	42.4	22.01086957	4000	-6.573627998	

42	0	-8.801060801	4.235	42.35	13.17934783	4100	-8.801060801	

43	0	-11.94779956	4.23	42.3	6.385869565	4200	-11.94779956	

44	0	-15.05149978	4.235	42.35	3.125	4300	-15.05149978	

45	0	-17.20749779	4.235	42.35	1.902173913	4400	-17.20749779	

46	0	-17.20749779	4.235	42.35	1.902173913	4500	-17.20749779	

47	0	-17.20749779	4.235	42.35	1.902173913	4600	-17.20749779	

48	0	-17.20749779	4.235	42.35	1.902173913	4700	-17.20749779	

49	0	-17.20749779	4.235	42.35	1.902173913	4800	-17.20749779	

50	0	-17.20749779	4.235	42.35	1.902173913	4900	-17.20749779	

51	0	-17.20749779	4.235	42.35	1.902173913	5000	-17.20749779	

52	0	-17.20749779	4.235	42.35	1.902173913	5100	-17.20749779	

53	0	-17.20749779	4.235	42.35	1.902173913	5200	-17.20749779	

54	0	-17.20749779	4.235	42.35	1.902173913	5300	-17.20749779	

55	0	-17.20749779	4.235	42.35	1.902173913	5400	-17.20749779	

56	0	-17.20749779	4.235	42.35	1.902173913	5500	-17.20749779	

57	0	-17.20749779	4.235	42.35	1.902173913	5600	-17.20749779	

58	0	-17.20749779	4.235	42.35	1.902173913	5700	-17.20749779	

59	0	-17.20749779	4.235	42.35	1.902173913	5800	-17.20749779	

60	0	-17.20749779	4.23	42.3	1.902173913	5900	-17.20749779	

61	0	-17.20749779	4.235	42.35	1.902173913	6000	-17.20749779	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 6 0 0 110 8 0 -15 2 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

292 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 61 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 23.65343717 1

1 0 0 1 1 0 6 0 0 0 0 0 0 0 0 2500 0 0 0 1 3 218 298 142 0.4787234043 0 0 1 2

Optische Leistung

P_A1

dB

-45 30 10 0 1 0 0 0 0 1 1 0 0 -21.38528247 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.915 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 17 363 243 96 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 29.15 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 463 417 297 140 0.5 0 0 1 0

Linear attenuation

a_lin

%

0 100 50 0 2 0 0 1 0 0 0 0 0 0.7268951194 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 6000 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 -21.38528247 1 1

8 61

1	0	-21.38528247	2.92	29.2	0.7268951194	0	-21.38528247	

2	0	-21.38528247	2.915	29.15	0.7268951194	100	-21.38528247	

3	0	-21.38528247	2.915	29.15	0.7268951194	200	-21.38528247	

4	0	-21.38528247	2.915	29.15	0.7268951194	300	-21.38528247	

5	0	-21.38528247	2.92	29.2	0.7268951194	400	-21.38528247	

6	0	-21.38528247	2.915	29.15	0.7268951194	500	-21.38528247	

7	0	-21.38528247	2.915	29.15	0.7268951194	600	-21.38528247	

8	0	-21.38528247	2.915	29.15	0.7268951194	700	-21.38528247	

9	0	-21.38528247	2.915	29.15	0.7268951194	800	-21.38528247	

10	0	-20.805363	2.915	29.15	0.8307372793	900	-20.805363	

11	0	-20.29383778	2.915	29.15	0.9345794393	1000	-20.29383778	

12	0	-18.86716274	2.915	29.15	1.298026999	1100	-18.86716274	

13	0	-16.93591676	2.915	29.15	2.024922118	1200	-16.93591676	

14	0	-15.52262523	2.92	29.2	2.803738318	1300	-15.52262523	

15	0	-13.81566296	2.915	29.15	4.153686397	1400	-13.81566296	

16	0	-11.98296452	2.915	29.15	6.334371755	1500	-11.98296452	

17	0	-9.562766793	2.915	29.15	11.05919003	1600	-9.562766793	

18	0	-8.003564434	2.92	29.2	15.83592939	1700	-8.003564434	

19	0	-6.739961197	2.915	29.15	21.18380062	1800	-6.739961197	

20	0	-5.720065812	2.915	29.15	26.79127726	1900	-5.720065812	

21	0	-4.764453099	2.915	29.15	33.38525441	2000	-4.764453099	

22	0	-3.821095035	2.915	29.15	41.48494289	2100	-3.821095035	

23	0	-2.916611844	2.915	29.15	51.09034268	2200	-2.916611844	

24	0	-2.366031097	2.915	29.15	57.99584631	2300	-2.366031097	

25	0	-1.877462698	2.915	29.15	64.90134995	2400	-1.877462698	

26	0	-1.394598767	2.915	29.15	72.5337487	2500	-1.394598767	

27	0	-0.9911412793	2.915	29.15	79.59501558	2600	-0.9911412793	

28	0	-0.6585828468	2.915	29.15	85.92938733	2700	-0.6585828468	

29	0	-0.4360813212	2.915	29.15	90.44652129	2800	-0.4360813212	

30	0	-0.344803347	2.915	29.15	92.36760125	2900	-0.344803347	

31	0	-0.1631236884	2.915	29.15	96.31360332	3000	-0.1631236884	

32	0	-0.1421037477	2.92	29.2	96.78089304	3100	-0.1421037477	

33	0	-0.1444342789	2.92	29.2	96.72897196	3200	-0.1444342789	

34	0	-0.184245861	2.915	29.15	95.8463136	3300	-0.184245861	

35	0	-0.3107599323	2.915	29.15	93.09449637	3400	-0.3107599323	

36	0	-0.3914361497	2.915	29.15	91.38110073	3500	-0.3914361497	

37	0	-0.6298128572	2.915	29.15	86.50051921	3600	-0.6298128572	

38	0	-0.8958728632	2.915	29.15	81.36033229	3700	-0.8958728632	

39	0	-1.170436101	2.915	29.15	76.37590862	3800	-1.170436101	

40	0	-1.498419125	2.92	29.2	70.82035306	3900	-1.498419125	

41	0	-1.891382405	2.925	29.25	64.69366563	4000	-1.891382405	

42	0	-2.424746883	2.92	29.2	57.21703011	4100	-2.424746883	

43	0	-3.096842885	2.92	29.2	49.01349948	4200	-3.096842885	

44	0	-3.719029791	2.92	29.2	42.47144341	4300	-3.719029791	

45	0	-4.389382648	2.915	29.15	36.39667705	4400	-4.389382648	

46	0	-5.32607835	2.915	29.15	29.33541018	4500	-5.32607835	

47	0	-6.461670258	2.915	29.15	22.58566978	4600	-6.461670258	

48	0	-7.768004111	2.915	29.15	16.71858775	4700	-7.768004111	

49	0	-9.267214358	2.915	29.15	11.83800623	4800	-9.267214358	

50	0	-10.39143615	2.915	29.15	9.138110073	4900	-10.39143615	

51	0	-12.23958442	2.915	29.15	5.970924195	5000	-12.23958442	

52	0	-13.98165558	2.915	29.15	3.997923157	5100	-13.98165558	

53	0	-15.85686278	2.915	29.15	2.596053998	5200	-15.85686278	

54	0	-16.93591676	2.915	29.15	2.024922118	5300	-16.93591676	

55	0	-18.53292519	2.915	29.15	1.401869159	5400	-18.53292519	

56	0	-19.83626287	2.915	29.15	1.038421599	5500	-19.83626287	

57	0	-21.38528247	2.915	29.15	0.7268951194	5600	-21.38528247	

58	0	-21.38528247	2.915	29.15	0.7268951194	5700	-21.38528247	

59	0	-21.38528247	2.915	29.15	0.7268951194	5800	-21.38528247	

60	0	-21.38528247	2.915	29.15	0.7268951194	5900	-21.38528247	

61	0	-21.38528247	2.915	29.15	0.7268951194	6000	-21.38528247	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 6 0 0 110 8 0 -15 2 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

292 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 61 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

6 0

5240512 1 23.65343717 1

1 0 0 1 1 0 6 0 0 0 0 0 0 0 0 2500 0 0 0 1 3 218 298 142 0.4787234043 0 0 1 2

Optische Leistung

P_A1

dB

-45 30 10 0 1 0 0 0 0 1 1 0 0 -21.38528247 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.92 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 17 363 243 96 0 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 29.2 1 1

10 1 -1 100*10^(PA1/10)

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 463 417 297 140 0.5 0 0 1 0

Linear attenuation

a_lin

%

0 100 50 0 2 0 0 1 0 0 0 0 0 0.7268951194 1 1

10 1 -1 (n-1)*100

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 15 462 243 97 0.1836734694 0 0 1 0

Longitudinal shift

Y

µm

0 7000 1000 0 0 0 0 1 0 0 0 0 0 6000 1 1

10 1 -1 PA1

20 3 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 110 145 297 140 0.5 0 0 1 0

Logarithmic attenuation

a_log

dB

-30 10 10 0 1 0 0 1 0 0 0 0 0 -21.38528247 1 1

8 123

1	0	-21.38528247	2.92	29.2	0.7268951194	0	-21.38528247	

2	0	-21.38528247	2.915	29.15	0.7268951194	100	-21.38528247	

3	0	-21.38528247	2.915	29.15	0.7268951194	200	-21.38528247	

4	0	-21.38528247	2.915	29.15	0.7268951194	300	-21.38528247	

5	0	-21.38528247	2.92	29.2	0.7268951194	400	-21.38528247	

6	0	-21.38528247	2.915	29.15	0.7268951194	500	-21.38528247	

7	0	-21.38528247	2.915	29.15	0.7268951194	600	-21.38528247	

8	0	-21.38528247	2.915	29.15	0.7268951194	700	-21.38528247	

9	0	-21.38528247	2.915	29.15	0.7268951194	800	-21.38528247	

10	0	-20.805363	2.915	29.15	0.8307372793	900	-20.805363	

11	0	-20.29383778	2.915	29.15	0.9345794393	1000	-20.29383778	

12	0	-18.86716274	2.915	29.15	1.298026999	1100	-18.86716274	

13	0	-16.93591676	2.915	29.15	2.024922118	1200	-16.93591676	

14	0	-15.52262523	2.92	29.2	2.803738318	1300	-15.52262523	

15	0	-13.81566296	2.915	29.15	4.153686397	1400	-13.81566296	

16	0	-11.98296452	2.915	29.15	6.334371755	1500	-11.98296452	

17	0	-9.562766793	2.915	29.15	11.05919003	1600	-9.562766793	

18	0	-8.003564434	2.92	29.2	15.83592939	1700	-8.003564434	

19	0	-6.739961197	2.915	29.15	21.18380062	1800	-6.739961197	

20	0	-5.720065812	2.915	29.15	26.79127726	1900	-5.720065812	

21	0	-4.764453099	2.915	29.15	33.38525441	2000	-4.764453099	

22	0	-3.821095035	2.915	29.15	41.48494289	2100	-3.821095035	

23	0	-2.916611844	2.915	29.15	51.09034268	2200	-2.916611844	

24	0	-2.366031097	2.915	29.15	57.99584631	2300	-2.366031097	

25	0	-1.877462698	2.915	29.15	64.90134995	2400	-1.877462698	

26	0	-1.394598767	2.915	29.15	72.5337487	2500	-1.394598767	

27	0	-0.9911412793	2.915	29.15	79.59501558	2600	-0.9911412793	

28	0	-0.6585828468	2.915	29.15	85.92938733	2700	-0.6585828468	

29	0	-0.4360813212	2.915	29.15	90.44652129	2800	-0.4360813212	

30	0	-0.344803347	2.915	29.15	92.36760125	2900	-0.344803347	

31	0	-0.1631236884	2.915	29.15	96.31360332	3000	-0.1631236884	

32	0	-0.1421037477	2.92	29.2	96.78089304	3100	-0.1421037477	

33	0	-0.1444342789	2.92	29.2	96.72897196	3200	-0.1444342789	

34	0	-0.184245861	2.915	29.15	95.8463136	3300	-0.184245861	

35	0	-0.3107599323	2.915	29.15	93.09449637	3400	-0.3107599323	

36	0	-0.3914361497	2.915	29.15	91.38110073	3500	-0.3914361497	

37	0	-0.6298128572	2.915	29.15	86.50051921	3600	-0.6298128572	

38	0	-0.8958728632	2.915	29.15	81.36033229	3700	-0.8958728632	

39	0	-1.170436101	2.915	29.15	76.37590862	3800	-1.170436101	

40	0	-1.498419125	2.92	29.2	70.82035306	3900	-1.498419125	

41	0	-1.891382405	2.925	29.25	64.69366563	4000	-1.891382405	

42	0	-2.424746883	2.92	29.2	57.21703011	4100	-2.424746883	

43	0	-3.096842885	2.92	29.2	49.01349948	4200	-3.096842885	

44	0	-3.719029791	2.92	29.2	42.47144341	4300	-3.719029791	

45	0	-4.389382648	2.915	29.15	36.39667705	4400	-4.389382648	

46	0	-5.32607835	2.915	29.15	29.33541018	4500	-5.32607835	

47	0	-6.461670258	2.915	29.15	22.58566978	4600	-6.461670258	

48	0	-7.768004111	2.915	29.15	16.71858775	4700	-7.768004111	

49	0	-9.267214358	2.915	29.15	11.83800623	4800	-9.267214358	

50	0	-10.39143615	2.915	29.15	9.138110073	4900	-10.39143615	

51	0	-12.23958442	2.915	29.15	5.970924195	5000	-12.23958442	

52	0	-13.98165558	2.915	29.15	3.997923157	5100	-13.98165558	

53	0	-15.85686278	2.915	29.15	2.596053998	5200	-15.85686278	

54	0	-16.93591676	2.915	29.15	2.024922118	5300	-16.93591676	

55	0	-18.53292519	2.915	29.15	1.401869159	5400	-18.53292519	

56	0	-19.83626287	2.915	29.15	1.038421599	5500	-19.83626287	

57	0	-21.38528247	2.915	29.15	0.7268951194	5600	-21.38528247	

58	0	-21.38528247	2.915	29.15	0.7268951194	5700	-21.38528247	

59	0	-21.38528247	2.915	29.15	0.7268951194	5800	-21.38528247	

60	0	-21.38528247	2.915	29.15	0.7268951194	5900	-21.38528247	

61	0	-21.38528247	2.915	29.15	0.7268951194	6000	-21.38528247	

NAN	NAN	NAN	NAN	NAN	NAN	NAN	NAN	

1	0	-17.20749779	4.235	42.35	1.902173913	0	-17.20749779	

2	0	-17.20749779	4.24	42.4	1.902173913	100	-17.20749779	

3	0	-17.20749779	4.235	42.35	1.902173913	200	-17.20749779	

4	0	-17.20749779	4.235	42.35	1.902173913	300	-17.20749779	

5	0	-17.20749779	4.235	42.35	1.902173913	400	-17.20749779	

6	0	-17.20749779	4.235	42.35	1.902173913	500	-17.20749779	

7	0	-17.20749779	4.235	42.35	1.902173913	600	-17.20749779	

8	0	-17.20749779	4.23	42.3	1.902173913	700	-17.20749779	

9	0	-17.20749779	4.235	42.35	1.902173913	800	-17.20749779	

10	0	-17.20749779	4.235	42.35	1.902173913	900	-17.20749779	

11	0	-17.20749779	4.235	42.35	1.902173913	1000	-17.20749779	

12	0	-17.20749779	4.235	42.35	1.902173913	1100	-17.20749779	

13	0	-17.20749779	4.24	42.4	1.902173913	1200	-17.20749779	

14	0	-17.20749779	4.235	42.35	1.902173913	1300	-17.20749779	

15	0	-17.20749779	4.235	42.35	1.902173913	1400	-17.20749779	

16	0	-17.20749779	4.235	42.35	1.902173913	1500	-17.20749779	

17	0	-17.20749779	4.235	42.35	1.902173913	1600	-17.20749779	

18	0	-17.20749779	4.235	42.35	1.902173913	1700	-17.20749779	

19	0	-17.20749779	4.235	42.35	1.902173913	1800	-17.20749779	

20	0	-15.05149978	4.23	42.3	3.125	1900	-15.05149978	

21	0	-12.23425138	4.235	42.35	5.97826087	2000	-12.23425138	

22	0	-9.583927955	4.235	42.35	11.00543478	2100	-9.583927955	

23	0	-7.365440458	4.235	42.35	18.3423913	2200	-7.365440458	

24	0	-5.813205053	4.235	42.35	26.22282609	2300	-5.813205053	

25	0	-4.552581084	4.235	42.35	35.05434783	2400	-4.552581084	

26	0	-3.444335808	4.235	42.35	45.24456522	2500	-3.444335808	

27	0	-2.40537447	4.235	42.35	57.47282609	2600	-2.40537447	

28	0	-1.533872712	4.24	42.4	70.24456522	2700	-1.533872712	

29	0	-0.9823971309	4.235	42.35	79.75543478	2800	-0.9823971309	

30	0	-0.5799194698	4.235	42.35	87.5	2900	-0.5799194698	

31	0	-0.1868869735	4.235	42.35	95.78804348	3000	-0.1868869735	

32	0	-0.005904752533	4.235	42.35	99.86413043	3100	-0.005904752533	

33	0	0	4.235	42.35	100	3200	0	

34	0	-0.1317960256	4.235	42.35	97.01086957	3300	-0.1317960256	

35	0	-0.4210135186	4.235	42.35	90.76086957	3400	-0.4210135186	

36	0	-0.8728132308	4.235	42.35	81.79347826	3500	-0.8728132308	

37	0	-1.670400885	4.235	42.35	68.07065217	3600	-1.670400885	

38	0	-2.669947423	4.235	42.35	54.07608696	3700	-2.669947423	

39	0	-3.563328041	4.24	42.4	44.02173913	3800	-3.563328041	

40	0	-4.759427072	4.235	42.35	33.42391304	3900	-4.759427072	

41	0	-6.573627998	4.24	42.4	22.01086957	4000	-6.573627998	

42	0	-8.801060801	4.235	42.35	13.17934783	4100	-8.801060801	

43	0	-11.94779956	4.23	42.3	6.385869565	4200	-11.94779956	

44	0	-15.05149978	4.235	42.35	3.125	4300	-15.05149978	

45	0	-17.20749779	4.235	42.35	1.902173913	4400	-17.20749779	

46	0	-17.20749779	4.235	42.35	1.902173913	4500	-17.20749779	

47	0	-17.20749779	4.235	42.35	1.902173913	4600	-17.20749779	

48	0	-17.20749779	4.235	42.35	1.902173913	4700	-17.20749779	

49	0	-17.20749779	4.235	42.35	1.902173913	4800	-17.20749779	

50	0	-17.20749779	4.235	42.35	1.902173913	4900	-17.20749779	

51	0	-17.20749779	4.235	42.35	1.902173913	5000	-17.20749779	

52	0	-17.20749779	4.235	42.35	1.902173913	5100	-17.20749779	

53	0	-17.20749779	4.235	42.35	1.902173913	5200	-17.20749779	

54	0	-17.20749779	4.235	42.35	1.902173913	5300	-17.20749779	

55	0	-17.20749779	4.235	42.35	1.902173913	5400	-17.20749779	

56	0	-17.20749779	4.235	42.35	1.902173913	5500	-17.20749779	

57	0	-17.20749779	4.235	42.35	1.902173913	5600	-17.20749779	

58	0	-17.20749779	4.235	42.35	1.902173913	5700	-17.20749779	

59	0	-17.20749779	4.235	42.35	1.902173913	5800	-17.20749779	

60	0	-17.20749779	4.23	42.3	1.902173913	5900	-17.20749779	

61	0	-17.20749779	4.235	42.35	1.902173912	6000	-17.20749779	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

3 0.1 0 1 0 -1 0 0 0 0 0 1 deltaUB1>0.01

1

Standard

7 0 0 7000 8 0 -15 3 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 Markierung:  a_log = -3,0 dB

1

2 0 C0 -1 -1 -2.959459459




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 2.37 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 4.595 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 2.37 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 4.595 1 1

6 251

1	0	0.36	3.55	0.36	3.55	

2	1E-5	1.435	4.07	1.435	4.07	

3	2E-5	2.515	4.595	2.515	4.595	

4	3E-5	2.52	4.595	2.52	4.595	

5	4E-5	2.51	4.59	2.51	4.59	

6	5E-5	2.515	4.595	2.515	4.595	

7	6E-5	2.505	4.59	2.505	4.59	

8	7E-5	2.5	4.59	2.5	4.59	

9	8E-5	2.495	4.59	2.495	4.59	

10	9E-5	2.495	4.59	2.495	4.59	

11	0.0001	2.485	4.59	2.485	4.59	

12	0.00011	2.485	4.595	2.485	4.595	

13	0.00012	2.48	4.59	2.48	4.59	

14	0.00013	2.47	4.595	2.47	4.595	

15	0.00014	2.465	4.595	2.465	4.595	

16	0.00015	2.465	4.595	2.465	4.595	

17	0.00016	2.455	4.595	2.455	4.595	

18	0.00017	2.455	4.595	2.455	4.595	

19	0.00018	2.45	4.595	2.45	4.595	

20	0.00019	2.44	4.59	2.44	4.59	

21	0.0002	2.44	4.595	2.44	4.595	

22	0.00021	2.44	4.595	2.44	4.595	

23	0.00022	2.425	4.59	2.425	4.59	

24	0.00023	2.425	4.595	2.425	4.595	

25	0.00024	2.42	4.59	2.42	4.59	

26	0.00025	2.415	4.59	2.415	4.59	

27	0.00026	2.41	4.59	2.41	4.59	

28	0.00027	2.41	4.595	2.41	4.595	

29	0.00028	2.4	4.59	2.4	4.59	

30	0.00029	2.4	4.595	2.4	4.595	

31	0.0003	2.39	4.595	2.39	4.595	

32	0.00031	2.39	4.595	2.39	4.595	

33	0.00032	2.38	4.595	2.38	4.595	

34	0.00033	2.38	4.595	2.38	4.595	

35	0.00034	2.375	4.59	2.375	4.59	

36	0.00035	2.37	4.595	2.37	4.595	

37	0.00036	2.365	4.595	2.365	4.595	

38	0.00037	2.36	4.595	2.36	4.595	

39	0.00038	2.355	4.59	2.355	4.59	

40	0.00039	2.355	4.59	2.355	4.59	

41	0.0004	2.35	4.59	2.35	4.59	

42	0.00041	2.345	4.595	2.345	4.595	

43	0.00042	2.34	4.59	2.34	4.59	

44	0.00043	2.335	4.59	2.335	4.59	

45	0.00044	-1.835	0.115	-1.835	0.115	

46	0.00045	-2.36	-0.04	-2.36	-0.04	

47	0.00046	-2.365	-0.035	-2.365	-0.035	

48	0.00047	-2.37	-0.03	-2.37	-0.03	

49	0.00048	-2.365	-0.03	-2.365	-0.03	

50	0.00049	-2.36	-0.025	-2.36	-0.025	

51	0.0005	-2.355	-0.025	-2.355	-0.025	

52	0.00051	-2.35	-0.025	-2.35	-0.025	

53	0.00052	-2.34	-0.025	-2.34	-0.025	

54	0.00053	-2.34	-0.025	-2.34	-0.025	

55	0.00054	-2.33	-0.025	-2.33	-0.025	

56	0.00055	-2.325	-0.025	-2.325	-0.025	

57	0.00056	-2.325	-0.03	-2.325	-0.03	

58	0.00057	-2.315	-0.03	-2.315	-0.03	

59	0.00058	-2.31	-0.03	-2.31	-0.03	

60	0.00059	-2.305	-0.03	-2.305	-0.03	

61	0.0006	-2.3	-0.03	-2.3	-0.03	

62	0.00061	-2.295	-0.03	-2.295	-0.03	

63	0.00062	-2.29	-0.03	-2.29	-0.03	

64	0.00063	-2.285	-0.03	-2.285	-0.03	

65	0.00064	-2.28	-0.03	-2.28	-0.03	

66	0.00065	-2.275	-0.03	-2.275	-0.03	

67	0.00066	-2.275	-0.03	-2.275	-0.03	

68	0.00067	-2.265	-0.025	-2.265	-0.025	

69	0.00068	-2.265	-0.03	-2.265	-0.03	

70	0.00069	-2.26	-0.03	-2.26	-0.03	

71	0.0007	-2.25	-0.025	-2.25	-0.025	

72	0.00071	-2.25	-0.03	-2.25	-0.03	

73	0.00072	-2.245	-0.03	-2.245	-0.03	

74	0.00073	-2.235	-0.03	-2.235	-0.03	

75	0.00074	-2.235	-0.03	-2.235	-0.03	

76	0.00075	-2.23	-0.03	-2.23	-0.03	

77	0.00076	-2.225	-0.03	-2.225	-0.03	

78	0.00077	-2.215	-0.03	-2.215	-0.03	

79	0.00078	-2.22	-0.03	-2.22	-0.03	

80	0.00079	-2.21	-0.025	-2.21	-0.025	

81	0.0008	-2.205	-0.03	-2.205	-0.03	

82	0.00081	-2.205	-0.03	-2.205	-0.03	

83	0.00082	-2.2	-0.03	-2.2	-0.03	

84	0.00083	-2.195	-0.03	-2.195	-0.03	

85	0.00084	-2.19	-0.03	-2.19	-0.03	

86	0.00085	-2.185	-0.03	-2.185	-0.03	

87	0.00086	-2.18	-0.03	-2.18	-0.03	

88	0.00087	-2.175	-0.03	-2.175	-0.03	

89	0.00088	-2.17	-0.03	-2.17	-0.03	

90	0.00089	-2.165	-0.03	-2.165	-0.03	

91	0.0009	-0.26	3.115	-0.26	3.115	

92	0.00091	2.52	4.625	2.52	4.625	

93	0.00092	2.52	4.6	2.52	4.6	

94	0.00093	2.52	4.595	2.52	4.595	

95	0.00094	2.515	4.595	2.515	4.595	

96	0.00095	2.515	4.59	2.515	4.59	

97	0.00096	2.51	4.59	2.51	4.59	

98	0.00097	2.5	4.585	2.5	4.585	

99	0.00098	2.5	4.59	2.5	4.59	

100	0.00099	2.49	4.585	2.49	4.585	

101	0.001	2.485	4.59	2.485	4.59	

102	0.00101	2.485	4.59	2.485	4.59	

103	0.00102	2.48	4.59	2.48	4.59	

104	0.00103	2.475	4.59	2.475	4.59	

105	0.00104	2.47	4.595	2.47	4.595	

106	0.00105	2.465	4.595	2.465	4.595	

107	0.00106	2.46	4.595	2.46	4.595	

108	0.00107	2.455	4.595	2.455	4.595	

109	0.00108	2.45	4.595	2.45	4.595	

110	0.00109	2.44	4.59	2.44	4.59	

111	0.0011	2.44	4.595	2.44	4.595	

112	0.00111	2.435	4.59	2.435	4.59	

113	0.00112	2.43	4.59	2.43	4.59	

114	0.00113	2.425	4.59	2.425	4.59	

115	0.00114	2.42	4.59	2.42	4.59	

116	0.00115	2.415	4.59	2.415	4.59	

117	0.00116	2.41	4.595	2.41	4.595	

118	0.00117	2.405	4.59	2.405	4.59	

119	0.00118	2.4	4.59	2.4	4.59	

120	0.00119	2.395	4.595	2.395	4.595	

121	0.0012	2.4	4.595	2.4	4.595	

122	0.00121	2.385	4.59	2.385	4.59	

123	0.00122	2.385	4.595	2.385	4.595	

124	0.00123	2.38	4.595	2.38	4.595	

125	0.00124	2.375	4.595	2.375	4.595	

126	0.00125	2.37	4.59	2.37	4.59	

127	0.00126	2.37	4.595	2.37	4.595	

128	0.00127	2.36	4.59	2.36	4.59	

129	0.00128	2.36	4.595	2.36	4.595	

130	0.00129	2.355	4.59	2.355	4.59	

131	0.0013	2.345	4.59	2.345	4.59	

132	0.00131	2.34	4.59	2.34	4.59	

133	0.00132	2.34	4.595	2.34	4.595	

134	0.00133	2.33	4.59	2.33	4.59	

135	0.00134	-1.59	0.245	-1.59	0.245	

136	0.00135	-2.365	-0.04	-2.365	-0.04	

137	0.00136	-2.365	-0.03	-2.365	-0.03	

138	0.00137	-2.37	-0.035	-2.37	-0.035	

139	0.00138	-2.36	-0.025	-2.36	-0.025	

140	0.00139	-2.36	-0.03	-2.36	-0.03	

141	0.0014	-2.355	-0.025	-2.355	-0.025	

142	0.00141	-2.35	-0.025	-2.35	-0.025	

143	0.00142	-2.34	-0.025	-2.34	-0.025	

144	0.00143	-2.34	-0.025	-2.34	-0.025	

145	0.00144	-2.33	-0.025	-2.33	-0.025	

146	0.00145	-2.325	-0.03	-2.325	-0.03	

147	0.00146	-2.32	-0.03	-2.32	-0.03	

148	0.00147	-2.315	-0.03	-2.315	-0.03	

149	0.00148	-2.31	-0.03	-2.31	-0.03	

150	0.00149	-2.31	-0.035	-2.31	-0.035	

151	0.0015	-2.3	-0.025	-2.3	-0.025	

152	0.00151	-2.295	-0.03	-2.295	-0.03	

153	0.00152	-2.29	-0.03	-2.29	-0.03	

154	0.00153	-2.29	-0.025	-2.29	-0.025	

155	0.00154	-2.28	-0.03	-2.28	-0.03	

156	0.00155	-2.28	-0.03	-2.28	-0.03	

157	0.00156	-2.27	-0.025	-2.27	-0.025	

158	0.00157	-2.265	-0.03	-2.265	-0.03	

159	0.00158	-2.26	-0.03	-2.26	-0.03	

160	0.00159	-2.26	-0.03	-2.26	-0.03	

161	0.0016	-2.25	-0.025	-2.25	-0.025	

162	0.00161	-2.25	-0.03	-2.25	-0.03	

163	0.00162	-2.245	-0.03	-2.245	-0.03	

164	0.00163	-2.24	-0.03	-2.24	-0.03	

165	0.00164	-2.235	-0.03	-2.235	-0.03	

166	0.00165	-2.235	-0.03	-2.235	-0.03	

167	0.00166	-2.22	-0.025	-2.22	-0.025	

168	0.00167	-2.22	-0.03	-2.22	-0.03	

169	0.00168	-2.215	-0.03	-2.215	-0.03	

170	0.00169	-2.21	-0.03	-2.21	-0.03	

171	0.0017	-2.205	-0.03	-2.205	-0.03	

172	0.00171	-2.205	-0.03	-2.205	-0.03	

173	0.00172	-2.195	-0.025	-2.195	-0.025	

174	0.00173	-2.195	-0.03	-2.195	-0.03	

175	0.00174	-2.19	-0.03	-2.19	-0.03	

176	0.00175	-2.185	-0.03	-2.185	-0.03	

177	0.00176	-2.18	-0.03	-2.18	-0.03	

178	0.00177	-2.18	-0.03	-2.18	-0.03	

179	0.00178	-2.17	-0.025	-2.17	-0.025	

180	0.00179	-2.165	-0.03	-2.165	-0.03	

181	0.0018	-0.895	2.6	-0.895	2.6	

182	0.00181	2.515	4.63	2.515	4.63	

183	0.00182	2.52	4.6	2.52	4.6	

184	0.00183	2.52	4.595	2.52	4.595	

185	0.00184	2.52	4.595	2.52	4.595	

186	0.00185	2.515	4.59	2.515	4.59	

187	0.00186	2.505	4.59	2.505	4.59	

188	0.00187	2.5	4.59	2.5	4.59	

189	0.00188	2.5	4.59	2.5	4.59	

190	0.00189	2.49	4.585	2.49	4.585	

191	0.0019	2.49	4.59	2.49	4.59	

192	0.00191	2.485	4.59	2.485	4.59	

193	0.00192	2.48	4.595	2.48	4.595	

194	0.00193	2.475	4.595	2.475	4.595	

195	0.00194	2.47	4.595	2.47	4.595	

196	0.00195	2.46	4.595	2.46	4.595	

197	0.00196	2.46	4.595	2.46	4.595	

198	0.00197	2.455	4.595	2.455	4.595	

199	0.00198	2.45	4.59	2.45	4.59	

200	0.00199	2.445	4.595	2.445	4.595	

201	0.002	2.44	4.595	2.44	4.595	

202	0.00201	2.435	4.59	2.435	4.59	

203	0.00202	2.43	4.59	2.43	4.59	

204	0.00203	2.425	4.59	2.425	4.59	

205	0.00204	2.42	4.59	2.42	4.59	

206	0.00205	2.415	4.59	2.415	4.59	

207	0.00206	2.415	4.595	2.415	4.595	

208	0.00207	2.41	4.59	2.41	4.59	

209	0.00208	2.4	4.59	2.4	4.59	

210	0.00209	2.4	4.595	2.4	4.595	

211	0.0021	2.395	4.59	2.395	4.59	

212	0.00211	2.385	4.59	2.385	4.59	

213	0.00212	2.38	4.59	2.38	4.59	

214	0.00213	2.38	4.595	2.38	4.595	

215	0.00214	2.37	4.59	2.37	4.59	

216	0.00215	2.37	4.59	2.37	4.59	

217	0.00216	2.365	4.595	2.365	4.595	

218	0.00217	2.36	4.59	2.36	4.59	

219	0.00218	2.355	4.595	2.355	4.595	

220	0.00219	2.355	4.59	2.355	4.59	

221	0.0022	2.345	4.59	2.345	4.59	

222	0.00221	2.34	4.595	2.34	4.595	

223	0.00222	2.34	4.595	2.34	4.595	

224	0.00223	2.335	4.59	2.335	4.59	

225	0.00224	-1.26	0.415	-1.26	0.415	

226	0.00225	-2.36	-0.045	-2.36	-0.045	

227	0.00226	-2.37	-0.035	-2.37	-0.035	

228	0.00227	-2.37	-0.03	-2.37	-0.03	

229	0.00228	-2.365	-0.03	-2.365	-0.03	

230	0.00229	-2.36	-0.03	-2.36	-0.03	

231	0.0023	-2.355	-0.025	-2.355	-0.025	

232	0.00231	-2.345	-0.02	-2.345	-0.02	

233	0.00232	-2.345	-0.03	-2.345	-0.03	

234	0.00233	-2.34	-0.025	-2.34	-0.025	

235	0.00234	-2.33	-0.025	-2.33	-0.025	

236	0.00235	-2.33	-0.03	-2.33	-0.03	

237	0.00236	-2.32	-0.03	-2.32	-0.03	

238	0.00237	-2.315	-0.03	-2.315	-0.03	

239	0.00238	-2.31	-0.035	-2.31	-0.035	

240	0.00239	-2.305	-0.03	-2.305	-0.03	

241	0.0024	-2.3	-0.03	-2.3	-0.03	

242	0.00241	-2.295	-0.03	-2.295	-0.03	

243	0.00242	-2.295	-0.035	-2.295	-0.035	

244	0.00243	-2.285	-0.025	-2.285	-0.025	

245	0.00244	-2.28	-0.03	-2.28	-0.03	

246	0.00245	-2.28	-0.03	-2.28	-0.03	

247	0.00246	-2.275	-0.03	-2.275	-0.03	

248	0.00247	-2.265	-0.03	-2.265	-0.03	

249	0.00248	-2.265	-0.025	-2.265	-0.025	

250	0.00249	-2.26	-0.025	-2.26	-0.025	

251	0.0025	-2.25	-0.03	-2.25	-0.03	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 1 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 2.37 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 4.595 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 2.37 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 4.595 1 1

6 251

1	0	0.36	3.55	0.36	3.55	

2	1E-5	1.435	4.07	1.435	4.07	

3	2E-5	2.515	4.595	2.515	4.595	

4	3E-5	2.52	4.595	2.52	4.595	

5	4E-5	2.51	4.59	2.51	4.59	

6	5E-5	2.515	4.595	2.515	4.595	

7	6E-5	2.505	4.59	2.505	4.59	

8	7E-5	2.5	4.59	2.5	4.59	

9	8E-5	2.495	4.59	2.495	4.59	

10	9E-5	2.495	4.59	2.495	4.59	

11	0.0001	2.485	4.59	2.485	4.59	

12	0.00011	2.485	4.595	2.485	4.595	

13	0.00012	2.48	4.59	2.48	4.59	

14	0.00013	2.47	4.595	2.47	4.595	

15	0.00014	2.465	4.595	2.465	4.595	

16	0.00015	2.465	4.595	2.465	4.595	

17	0.00016	2.455	4.595	2.455	4.595	

18	0.00017	2.455	4.595	2.455	4.595	

19	0.00018	2.45	4.595	2.45	4.595	

20	0.00019	2.44	4.59	2.44	4.59	

21	0.0002	2.44	4.595	2.44	4.595	

22	0.00021	2.44	4.595	2.44	4.595	

23	0.00022	2.425	4.59	2.425	4.59	

24	0.00023	2.425	4.595	2.425	4.595	

25	0.00024	2.42	4.59	2.42	4.59	

26	0.00025	2.415	4.59	2.415	4.59	

27	0.00026	2.41	4.59	2.41	4.59	

28	0.00027	2.41	4.595	2.41	4.595	

29	0.00028	2.4	4.59	2.4	4.59	

30	0.00029	2.4	4.595	2.4	4.595	

31	0.0003	2.39	4.595	2.39	4.595	

32	0.00031	2.39	4.595	2.39	4.595	

33	0.00032	2.38	4.595	2.38	4.595	

34	0.00033	2.38	4.595	2.38	4.595	

35	0.00034	2.375	4.59	2.375	4.59	

36	0.00035	2.37	4.595	2.37	4.595	

37	0.00036	2.365	4.595	2.365	4.595	

38	0.00037	2.36	4.595	2.36	4.595	

39	0.00038	2.355	4.59	2.355	4.59	

40	0.00039	2.355	4.59	2.355	4.59	

41	0.0004	2.35	4.59	2.35	4.59	

42	0.00041	2.345	4.595	2.345	4.595	

43	0.00042	2.34	4.59	2.34	4.59	

44	0.00043	2.335	4.59	2.335	4.59	

45	0.00044	-1.835	0.115	-1.835	0.115	

46	0.00045	-2.36	-0.04	-2.36	-0.04	

47	0.00046	-2.365	-0.035	-2.365	-0.035	

48	0.00047	-2.37	-0.03	-2.37	-0.03	

49	0.00048	-2.365	-0.03	-2.365	-0.03	

50	0.00049	-2.36	-0.025	-2.36	-0.025	

51	0.0005	-2.355	-0.025	-2.355	-0.025	

52	0.00051	-2.35	-0.025	-2.35	-0.025	

53	0.00052	-2.34	-0.025	-2.34	-0.025	

54	0.00053	-2.34	-0.025	-2.34	-0.025	

55	0.00054	-2.33	-0.025	-2.33	-0.025	

56	0.00055	-2.325	-0.025	-2.325	-0.025	

57	0.00056	-2.325	-0.03	-2.325	-0.03	

58	0.00057	-2.315	-0.03	-2.315	-0.03	

59	0.00058	-2.31	-0.03	-2.31	-0.03	

60	0.00059	-2.305	-0.03	-2.305	-0.03	

61	0.0006	-2.3	-0.03	-2.3	-0.03	

62	0.00061	-2.295	-0.03	-2.295	-0.03	

63	0.00062	-2.29	-0.03	-2.29	-0.03	

64	0.00063	-2.285	-0.03	-2.285	-0.03	

65	0.00064	-2.28	-0.03	-2.28	-0.03	

66	0.00065	-2.275	-0.03	-2.275	-0.03	

67	0.00066	-2.275	-0.03	-2.275	-0.03	

68	0.00067	-2.265	-0.025	-2.265	-0.025	

69	0.00068	-2.265	-0.03	-2.265	-0.03	

70	0.00069	-2.26	-0.03	-2.26	-0.03	

71	0.0007	-2.25	-0.025	-2.25	-0.025	

72	0.00071	-2.25	-0.03	-2.25	-0.03	

73	0.00072	-2.245	-0.03	-2.245	-0.03	

74	0.00073	-2.235	-0.03	-2.235	-0.03	

75	0.00074	-2.235	-0.03	-2.235	-0.03	

76	0.00075	-2.23	-0.03	-2.23	-0.03	

77	0.00076	-2.225	-0.03	-2.225	-0.03	

78	0.00077	-2.215	-0.03	-2.215	-0.03	

79	0.00078	-2.22	-0.03	-2.22	-0.03	

80	0.00079	-2.21	-0.025	-2.21	-0.025	

81	0.0008	-2.205	-0.03	-2.205	-0.03	

82	0.00081	-2.205	-0.03	-2.205	-0.03	

83	0.00082	-2.2	-0.03	-2.2	-0.03	

84	0.00083	-2.195	-0.03	-2.195	-0.03	

85	0.00084	-2.19	-0.03	-2.19	-0.03	

86	0.00085	-2.185	-0.03	-2.185	-0.03	

87	0.00086	-2.18	-0.03	-2.18	-0.03	

88	0.00087	-2.175	-0.03	-2.175	-0.03	

89	0.00088	-2.17	-0.03	-2.17	-0.03	

90	0.00089	-2.165	-0.03	-2.165	-0.03	

91	0.0009	-0.26	3.115	-0.26	3.115	

92	0.00091	2.52	4.625	2.52	4.625	

93	0.00092	2.52	4.6	2.52	4.6	

94	0.00093	2.52	4.595	2.52	4.595	

95	0.00094	2.515	4.595	2.515	4.595	

96	0.00095	2.515	4.59	2.515	4.59	

97	0.00096	2.51	4.59	2.51	4.59	

98	0.00097	2.5	4.585	2.5	4.585	

99	0.00098	2.5	4.59	2.5	4.59	

100	0.00099	2.49	4.585	2.49	4.585	

101	0.001	2.485	4.59	2.485	4.59	

102	0.00101	2.485	4.59	2.485	4.59	

103	0.00102	2.48	4.59	2.48	4.59	

104	0.00103	2.475	4.59	2.475	4.59	

105	0.00104	2.47	4.595	2.47	4.595	

106	0.00105	2.465	4.595	2.465	4.595	

107	0.00106	2.46	4.595	2.46	4.595	

108	0.00107	2.455	4.595	2.455	4.595	

109	0.00108	2.45	4.595	2.45	4.595	

110	0.00109	2.44	4.59	2.44	4.59	

111	0.0011	2.44	4.595	2.44	4.595	

112	0.00111	2.435	4.59	2.435	4.59	

113	0.00112	2.43	4.59	2.43	4.59	

114	0.00113	2.425	4.59	2.425	4.59	

115	0.00114	2.42	4.59	2.42	4.59	

116	0.00115	2.415	4.59	2.415	4.59	

117	0.00116	2.41	4.595	2.41	4.595	

118	0.00117	2.405	4.59	2.405	4.59	

119	0.00118	2.4	4.59	2.4	4.59	

120	0.00119	2.395	4.595	2.395	4.595	

121	0.0012	2.4	4.595	2.4	4.595	

122	0.00121	2.385	4.59	2.385	4.59	

123	0.00122	2.385	4.595	2.385	4.595	

124	0.00123	2.38	4.595	2.38	4.595	

125	0.00124	2.375	4.595	2.375	4.595	

126	0.00125	2.37	4.59	2.37	4.59	

127	0.00126	2.37	4.595	2.37	4.595	

128	0.00127	2.36	4.59	2.36	4.59	

129	0.00128	2.36	4.595	2.36	4.595	

130	0.00129	2.355	4.59	2.355	4.59	

131	0.0013	2.345	4.59	2.345	4.59	

132	0.00131	2.34	4.59	2.34	4.59	

133	0.00132	2.34	4.595	2.34	4.595	

134	0.00133	2.33	4.59	2.33	4.59	

135	0.00134	-1.59	0.245	-1.59	0.245	

136	0.00135	-2.365	-0.04	-2.365	-0.04	

137	0.00136	-2.365	-0.03	-2.365	-0.03	

138	0.00137	-2.37	-0.035	-2.37	-0.035	

139	0.00138	-2.36	-0.025	-2.36	-0.025	

140	0.00139	-2.36	-0.03	-2.36	-0.03	

141	0.0014	-2.355	-0.025	-2.355	-0.025	

142	0.00141	-2.35	-0.025	-2.35	-0.025	

143	0.00142	-2.34	-0.025	-2.34	-0.025	

144	0.00143	-2.34	-0.025	-2.34	-0.025	

145	0.00144	-2.33	-0.025	-2.33	-0.025	

146	0.00145	-2.325	-0.03	-2.325	-0.03	

147	0.00146	-2.32	-0.03	-2.32	-0.03	

148	0.00147	-2.315	-0.03	-2.315	-0.03	

149	0.00148	-2.31	-0.03	-2.31	-0.03	

150	0.00149	-2.31	-0.035	-2.31	-0.035	

151	0.0015	-2.3	-0.025	-2.3	-0.025	

152	0.00151	-2.295	-0.03	-2.295	-0.03	

153	0.00152	-2.29	-0.03	-2.29	-0.03	

154	0.00153	-2.29	-0.025	-2.29	-0.025	

155	0.00154	-2.28	-0.03	-2.28	-0.03	

156	0.00155	-2.28	-0.03	-2.28	-0.03	

157	0.00156	-2.27	-0.025	-2.27	-0.025	

158	0.00157	-2.265	-0.03	-2.265	-0.03	

159	0.00158	-2.26	-0.03	-2.26	-0.03	

160	0.00159	-2.26	-0.03	-2.26	-0.03	

161	0.0016	-2.25	-0.025	-2.25	-0.025	

162	0.00161	-2.25	-0.03	-2.25	-0.03	

163	0.00162	-2.245	-0.03	-2.245	-0.03	

164	0.00163	-2.24	-0.03	-2.24	-0.03	

165	0.00164	-2.235	-0.03	-2.235	-0.03	

166	0.00165	-2.235	-0.03	-2.235	-0.03	

167	0.00166	-2.22	-0.025	-2.22	-0.025	

168	0.00167	-2.22	-0.03	-2.22	-0.03	

169	0.00168	-2.215	-0.03	-2.215	-0.03	

170	0.00169	-2.21	-0.03	-2.21	-0.03	

171	0.0017	-2.205	-0.03	-2.205	-0.03	

172	0.00171	-2.205	-0.03	-2.205	-0.03	

173	0.00172	-2.195	-0.025	-2.195	-0.025	

174	0.00173	-2.195	-0.03	-2.195	-0.03	

175	0.00174	-2.19	-0.03	-2.19	-0.03	

176	0.00175	-2.185	-0.03	-2.185	-0.03	

177	0.00176	-2.18	-0.03	-2.18	-0.03	

178	0.00177	-2.18	-0.03	-2.18	-0.03	

179	0.00178	-2.17	-0.025	-2.17	-0.025	

180	0.00179	-2.165	-0.03	-2.165	-0.03	

181	0.0018	-0.895	2.6	-0.895	2.6	

182	0.00181	2.515	4.63	2.515	4.63	

183	0.00182	2.52	4.6	2.52	4.6	

184	0.00183	2.52	4.595	2.52	4.595	

185	0.00184	2.52	4.595	2.52	4.595	

186	0.00185	2.515	4.59	2.515	4.59	

187	0.00186	2.505	4.59	2.505	4.59	

188	0.00187	2.5	4.59	2.5	4.59	

189	0.00188	2.5	4.59	2.5	4.59	

190	0.00189	2.49	4.585	2.49	4.585	

191	0.0019	2.49	4.59	2.49	4.59	

192	0.00191	2.485	4.59	2.485	4.59	

193	0.00192	2.48	4.595	2.48	4.595	

194	0.00193	2.475	4.595	2.475	4.595	

195	0.00194	2.47	4.595	2.47	4.595	

196	0.00195	2.46	4.595	2.46	4.595	

197	0.00196	2.46	4.595	2.46	4.595	

198	0.00197	2.455	4.595	2.455	4.595	

199	0.00198	2.45	4.59	2.45	4.59	

200	0.00199	2.445	4.595	2.445	4.595	

201	0.002	2.44	4.595	2.44	4.595	

202	0.00201	2.435	4.59	2.435	4.59	

203	0.00202	2.43	4.59	2.43	4.59	

204	0.00203	2.425	4.59	2.425	4.59	

205	0.00204	2.42	4.59	2.42	4.59	

206	0.00205	2.415	4.59	2.415	4.59	

207	0.00206	2.415	4.595	2.415	4.595	

208	0.00207	2.41	4.59	2.41	4.59	

209	0.00208	2.4	4.59	2.4	4.59	

210	0.00209	2.4	4.595	2.4	4.595	

211	0.0021	2.395	4.59	2.395	4.59	

212	0.00211	2.385	4.59	2.385	4.59	

213	0.00212	2.38	4.59	2.38	4.59	

214	0.00213	2.38	4.595	2.38	4.595	

215	0.00214	2.37	4.59	2.37	4.59	

216	0.00215	2.37	4.59	2.37	4.59	

217	0.00216	2.365	4.595	2.365	4.595	

218	0.00217	2.36	4.59	2.36	4.59	

219	0.00218	2.355	4.595	2.355	4.595	

220	0.00219	2.355	4.59	2.355	4.59	

221	0.0022	2.345	4.59	2.345	4.59	

222	0.00221	2.34	4.595	2.34	4.595	

223	0.00222	2.34	4.595	2.34	4.595	

224	0.00223	2.335	4.59	2.335	4.59	

225	0.00224	-1.26	0.415	-1.26	0.415	

226	0.00225	-2.36	-0.045	-2.36	-0.045	

227	0.00226	-2.37	-0.035	-2.37	-0.035	

228	0.00227	-2.37	-0.03	-2.37	-0.03	

229	0.00228	-2.365	-0.03	-2.365	-0.03	

230	0.00229	-2.36	-0.03	-2.36	-0.03	

231	0.0023	-2.355	-0.025	-2.355	-0.025	

232	0.00231	-2.345	-0.02	-2.345	-0.02	

233	0.00232	-2.345	-0.03	-2.345	-0.03	

234	0.00233	-2.34	-0.025	-2.34	-0.025	

235	0.00234	-2.33	-0.025	-2.33	-0.025	

236	0.00235	-2.33	-0.03	-2.33	-0.03	

237	0.00236	-2.32	-0.03	-2.32	-0.03	

238	0.00237	-2.315	-0.03	-2.315	-0.03	

239	0.00238	-2.31	-0.035	-2.31	-0.035	

240	0.00239	-2.305	-0.03	-2.305	-0.03	

241	0.0024	-2.3	-0.03	-2.3	-0.03	

242	0.00241	-2.295	-0.03	-2.295	-0.03	

243	0.00242	-2.295	-0.035	-2.295	-0.035	

244	0.00243	-2.285	-0.025	-2.285	-0.025	

245	0.00244	-2.28	-0.03	-2.28	-0.03	

246	0.00245	-2.28	-0.03	-2.28	-0.03	

247	0.00246	-2.275	-0.03	-2.275	-0.03	

248	0.00247	-2.265	-0.03	-2.265	-0.03	

249	0.00248	-2.265	-0.025	-2.265	-0.025	

250	0.00249	-2.26	-0.025	-2.26	-0.025	

251	0.0025	-2.25	-0.03	-2.25	-0.03	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 1 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




   3                        Index n      Time t ms     Frequency f kHz     Spannung U_A1 V     Spannung U_B1 V     LED current I_F mA     Foward voltage U_F V                          


CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 2.21 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.595 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 22.1 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.595 1 1

6 251

1	0	0.02	0.455	0.2	0.455	

2	1E-5	0.02	0.35	0.2	0.35	

3	2E-5	0.02	0.25	0.2	0.25	

4	3E-5	0.02	0.155	0.2	0.155	

5	4E-5	0.015	0.035	0.15	0.035	

6	5E-5	0.015	0.115	0.15	0.115	

7	6E-5	0.02	0.225	0.2	0.225	

8	7E-5	0.02	0.325	0.2	0.325	

9	8E-5	0.02	0.415	0.2	0.415	

10	9E-5	0.025	0.515	0.25	0.515	

11	0.0001	0.02	0.605	0.2	0.605	

12	0.00011	0.025	0.7	0.25	0.7	

13	0.00012	0.02	0.795	0.2	0.795	

14	0.00013	0.025	0.89	0.25	0.89	

15	0.00014	0.025	0.975	0.25	0.975	

16	0.00015	0.03	1.08	0.3	1.08	

17	0.00016	0.025	1.17	0.25	1.17	

18	0.00017	0.03	1.265	0.3	1.265	

19	0.00018	0.03	1.36	0.3	1.36	

20	0.00019	0.035	1.45	0.35	1.45	

21	0.0002	0.05	1.525	0.5	1.525	

22	0.00021	0.1	1.58	1	1.58	

23	0.00022	0.165	1.605	1.65	1.605	

24	0.00023	0.245	1.62	2.45	1.62	

25	0.00024	0.32	1.64	3.2	1.64	

26	0.00025	0.41	1.655	4.1	1.655	

27	0.00026	0.49	1.66	4.9	1.66	

28	0.00027	0.575	1.68	5.75	1.68	

29	0.00028	0.66	1.69	6.6	1.69	

30	0.00029	0.745	1.7	7.45	1.7	

31	0.0003	0.835	1.71	8.35	1.71	

32	0.00031	0.92	1.72	9.2	1.72	

33	0.00032	1.005	1.725	10.05	1.725	

34	0.00033	1.095	1.74	10.95	1.74	

35	0.00034	1.18	1.75	11.8	1.75	

36	0.00035	1.265	1.76	12.65	1.76	

37	0.00036	1.35	1.765	13.5	1.765	

38	0.00037	1.44	1.775	14.4	1.775	

39	0.00038	1.52	1.78	15.2	1.78	

40	0.00039	1.61	1.795	16.1	1.795	

41	0.0004	1.695	1.81	16.95	1.81	

42	0.00041	1.78	1.81	17.8	1.81	

43	0.00042	1.865	1.82	18.65	1.82	

44	0.00043	1.955	1.83	19.55	1.83	

45	0.00044	2.035	1.835	20.35	1.835	

46	0.00045	2.125	1.85	21.25	1.85	

47	0.00046	2.21	1.855	22.1	1.855	

48	0.00047	2.295	1.87	22.95	1.87	

49	0.00048	2.375	1.875	23.75	1.875	

50	0.00049	2.465	1.89	24.65	1.89	

51	0.0005	2.545	1.895	25.45	1.895	

52	0.00051	2.56	1.9	25.6	1.9	

53	0.00052	2.445	1.885	24.45	1.885	

54	0.00053	2.35	1.875	23.5	1.875	

55	0.00054	2.255	1.86	22.55	1.86	

56	0.00055	2.165	1.855	21.65	1.855	

57	0.00056	2.075	1.845	20.75	1.845	

58	0.00057	1.985	1.835	19.85	1.835	

59	0.00058	1.895	1.825	18.95	1.825	

60	0.00059	1.805	1.815	18.05	1.815	

61	0.0006	1.71	1.8	17.1	1.8	

62	0.00061	1.62	1.795	16.2	1.795	

63	0.00062	1.53	1.785	15.3	1.785	

64	0.00063	1.44	1.775	14.4	1.775	

65	0.00064	1.35	1.765	13.5	1.765	

66	0.00065	1.255	1.755	12.55	1.755	

67	0.00066	1.165	1.745	11.65	1.745	

68	0.00067	1.075	1.735	10.75	1.735	

69	0.00068	0.98	1.73	9.8	1.73	

70	0.00069	0.89	1.715	8.9	1.715	

71	0.0007	0.8	1.705	8	1.705	

72	0.00071	0.71	1.695	7.1	1.695	

73	0.00072	0.615	1.68	6.15	1.68	

74	0.00073	0.525	1.67	5.25	1.67	

75	0.00074	0.44	1.66	4.4	1.66	

76	0.00075	0.35	1.64	3.5	1.64	

77	0.00076	0.265	1.625	2.65	1.625	

78	0.00077	0.18	1.61	1.8	1.61	

79	0.00078	0.11	1.575	1.1	1.575	

80	0.00079	0.05	1.53	0.5	1.53	

81	0.0008	0.035	1.45	0.35	1.45	

82	0.00081	0.03	1.35	0.3	1.35	

83	0.00082	0.03	1.25	0.3	1.25	

84	0.00083	0.03	1.155	0.3	1.155	

85	0.00084	0.03	1.055	0.3	1.055	

86	0.00085	0.025	0.955	0.25	0.955	

87	0.00086	0.025	0.855	0.25	0.855	

88	0.00087	0.025	0.755	0.25	0.755	

89	0.00088	0.02	0.655	0.2	0.655	

90	0.00089	0.02	0.56	0.2	0.56	

91	0.0009	0.02	0.46	0.2	0.46	

92	0.00091	0.02	0.355	0.2	0.355	

93	0.00092	0.02	0.26	0.2	0.26	

94	0.00093	0.015	0.16	0.15	0.16	

95	0.00094	0.015	0.045	0.15	0.045	

96	0.00095	0.015	0.1	0.15	0.1	

97	0.00096	0.02	0.215	0.2	0.215	

98	0.00097	0.015	0.315	0.15	0.315	

99	0.00098	0.02	0.41	0.2	0.41	

100	0.00099	0.02	0.505	0.2	0.505	

101	0.001	0.02	0.6	0.2	0.6	

102	0.00101	0.025	0.69	0.25	0.69	

103	0.00102	0.025	0.785	0.25	0.785	

104	0.00103	0.025	0.88	0.25	0.88	

105	0.00104	0.03	0.975	0.3	0.975	

106	0.00105	0.03	1.07	0.3	1.07	

107	0.00106	0.03	1.16	0.3	1.16	

108	0.00107	0.03	1.255	0.3	1.255	

109	0.00108	0.03	1.355	0.3	1.355	

110	0.00109	0.035	1.44	0.35	1.44	

111	0.0011	0.05	1.52	0.5	1.52	

112	0.00111	0.095	1.575	0.95	1.575	

113	0.00112	0.165	1.605	1.65	1.605	

114	0.00113	0.235	1.62	2.35	1.62	

115	0.00114	0.32	1.64	3.2	1.64	

116	0.00115	0.4	1.65	4	1.65	

117	0.00116	0.485	1.665	4.85	1.665	

118	0.00117	0.57	1.675	5.7	1.675	

119	0.00118	0.655	1.69	6.55	1.69	

120	0.00119	0.74	1.695	7.4	1.695	

121	0.0012	0.83	1.71	8.3	1.71	

122	0.00121	0.91	1.715	9.1	1.715	

123	0.00122	1	1.73	10	1.73	

124	0.00123	1.085	1.735	10.85	1.735	

125	0.00124	1.175	1.75	11.75	1.75	

126	0.00125	1.255	1.755	12.55	1.755	

127	0.00126	1.345	1.765	13.45	1.765	

128	0.00127	1.43	1.775	14.3	1.775	

129	0.00128	1.52	1.785	15.2	1.785	

130	0.00129	1.6	1.79	16	1.79	

131	0.0013	1.69	1.805	16.9	1.805	

132	0.00131	1.77	1.81	17.7	1.81	

133	0.00132	1.86	1.82	18.6	1.82	

134	0.00133	1.945	1.83	19.45	1.83	

135	0.00134	2.03	1.84	20.3	1.84	

136	0.00135	2.115	1.85	21.15	1.85	

137	0.00136	2.2	1.86	22	1.86	

138	0.00137	2.285	1.865	22.85	1.865	

139	0.00138	2.375	1.875	23.75	1.875	

140	0.00139	2.455	1.885	24.55	1.885	

141	0.0014	2.54	1.895	25.4	1.895	

142	0.00141	2.57	1.895	25.7	1.895	

143	0.00142	2.455	1.885	24.55	1.885	

144	0.00143	2.355	1.875	23.55	1.875	

145	0.00144	2.27	1.865	22.7	1.865	

146	0.00145	2.175	1.855	21.75	1.855	

147	0.00146	2.085	1.845	20.85	1.845	

148	0.00147	1.99	1.835	19.9	1.835	

149	0.00148	1.905	1.825	19.05	1.825	

150	0.00149	1.81	1.815	18.1	1.815	

151	0.0015	1.72	1.805	17.2	1.805	

152	0.00151	1.625	1.795	16.25	1.795	

153	0.00152	1.54	1.785	15.4	1.785	

154	0.00153	1.445	1.775	14.45	1.775	

155	0.00154	1.355	1.765	13.55	1.765	

156	0.00155	1.265	1.755	12.65	1.755	

157	0.00156	1.17	1.745	11.7	1.745	

158	0.00157	1.08	1.735	10.8	1.735	

159	0.00158	0.99	1.73	9.9	1.73	

160	0.00159	0.895	1.715	8.95	1.715	

161	0.0016	0.81	1.705	8.1	1.705	

162	0.00161	0.715	1.695	7.15	1.695	

163	0.00162	0.625	1.68	6.25	1.68	

164	0.00163	0.535	1.67	5.35	1.67	

165	0.00164	0.445	1.66	4.45	1.66	

166	0.00165	0.355	1.64	3.55	1.64	

167	0.00166	0.27	1.63	2.7	1.63	

168	0.00167	0.19	1.61	1.9	1.61	

169	0.00168	0.115	1.58	1.15	1.58	

170	0.00169	0.06	1.535	0.6	1.535	

171	0.0017	0.035	1.46	0.35	1.46	

172	0.00171	0.03	1.36	0.3	1.36	

173	0.00172	0.03	1.26	0.3	1.26	

174	0.00173	0.03	1.16	0.3	1.16	

175	0.00174	0.03	1.065	0.3	1.065	

176	0.00175	0.025	0.965	0.25	0.965	

177	0.00176	0.025	0.865	0.25	0.865	

178	0.00177	0.025	0.765	0.25	0.765	

179	0.00178	0.02	0.665	0.2	0.665	

180	0.00179	0.02	0.57	0.2	0.57	

181	0.0018	0.025	0.47	0.25	0.47	

182	0.00181	0.02	0.365	0.2	0.365	

183	0.00182	0.02	0.27	0.2	0.27	

184	0.00183	0.02	0.17	0.2	0.17	

185	0.00184	0.015	0.06	0.15	0.06	

186	0.00185	0.015	0.095	0.15	0.095	

187	0.00186	0.02	0.21	0.2	0.21	

188	0.00187	0.02	0.305	0.2	0.305	

189	0.00188	0.02	0.405	0.2	0.405	

190	0.00189	0.02	0.5	0.2	0.5	

191	0.0019	0.025	0.59	0.25	0.59	

192	0.00191	0.02	0.685	0.2	0.685	

193	0.00192	0.025	0.78	0.25	0.78	

194	0.00193	0.025	0.87	0.25	0.87	

195	0.00194	0.025	0.965	0.25	0.965	

196	0.00195	0.025	1.06	0.25	1.06	

197	0.00196	0.025	1.155	0.25	1.155	

198	0.00197	0.03	1.25	0.3	1.25	

199	0.00198	0.03	1.345	0.3	1.345	

200	0.00199	0.035	1.435	0.35	1.435	

201	0.002	0.05	1.52	0.5	1.52	

202	0.00201	0.09	1.57	0.9	1.57	

203	0.00202	0.155	1.6	1.55	1.6	

204	0.00203	0.235	1.62	2.35	1.62	

205	0.00204	0.315	1.635	3.15	1.635	

206	0.00205	0.395	1.65	3.95	1.65	

207	0.00206	0.48	1.66	4.8	1.66	

208	0.00207	0.565	1.675	5.65	1.675	

209	0.00208	0.645	1.685	6.45	1.685	

210	0.00209	0.735	1.695	7.35	1.695	

211	0.0021	0.82	1.705	8.2	1.705	

212	0.00211	0.905	1.715	9.05	1.715	

213	0.00212	0.99	1.725	9.9	1.725	

214	0.00213	1.08	1.74	10.8	1.74	

215	0.00214	1.165	1.745	11.65	1.745	

216	0.00215	1.25	1.755	12.5	1.755	

217	0.00216	1.34	1.765	13.4	1.765	

218	0.00217	1.425	1.775	14.25	1.775	

219	0.00218	1.51	1.78	15.1	1.78	

220	0.00219	1.6	1.795	16	1.795	

221	0.0022	1.685	1.8	16.85	1.8	

222	0.00221	1.765	1.805	17.65	1.805	

223	0.00222	1.855	1.82	18.55	1.82	

224	0.00223	1.94	1.83	19.4	1.83	

225	0.00224	2.02	1.835	20.2	1.835	

226	0.00225	2.11	1.845	21.1	1.845	

227	0.00226	2.195	1.855	21.95	1.855	

228	0.00227	2.28	1.865	22.8	1.865	

229	0.00228	2.365	1.875	23.65	1.875	

230	0.00229	2.45	1.89	24.5	1.89	

231	0.0023	2.53	1.895	25.3	1.895	

232	0.00231	2.575	1.9	25.75	1.9	

233	0.00232	2.465	1.885	24.65	1.885	

234	0.00233	2.365	1.875	23.65	1.875	

235	0.00234	2.275	1.865	22.75	1.865	

236	0.00235	2.185	1.86	21.85	1.86	

237	0.00236	2.09	1.845	20.9	1.845	

238	0.00237	2	1.835	20	1.835	

239	0.00238	1.91	1.825	19.1	1.825	

240	0.00239	1.82	1.815	18.2	1.815	

241	0.0024	1.73	1.805	17.3	1.805	

242	0.00241	1.64	1.8	16.4	1.8	

243	0.00242	1.545	1.785	15.45	1.785	

244	0.00243	1.455	1.78	14.55	1.78	

245	0.00244	1.365	1.765	13.65	1.765	

246	0.00245	1.275	1.755	12.75	1.755	

247	0.00246	1.18	1.745	11.8	1.745	

248	0.00247	1.09	1.74	10.9	1.74	

249	0.00248	1	1.725	10	1.725	

250	0.00249	0.905	1.715	9.05	1.715	

251	0.0025	0.815	1.705	8.15	1.705	
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Index
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0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 -0.2 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.59 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 -2 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.59 1 1

6 251

1	0	0.685	1.69	6.85	1.69	

2	1E-5	0.595	1.685	5.95	1.685	

3	2E-5	0.505	1.67	5.05	1.67	

4	3E-5	0.415	1.655	4.15	1.655	

5	4E-5	0.33	1.64	3.3	1.64	

6	5E-5	0.245	1.63	2.45	1.63	

7	6E-5	0.16	1.605	1.6	1.605	

8	7E-5	0.095	1.575	0.95	1.575	

9	8E-5	0.045	1.515	0.45	1.515	

10	9E-5	0.035	1.43	0.35	1.43	

11	0.0001	0.03	1.33	0.3	1.33	

12	0.00011	0.03	1.23	0.3	1.23	

13	0.00012	0.025	1.13	0.25	1.13	

14	0.00013	0.025	1.03	0.25	1.03	

15	0.00014	0.025	0.935	0.25	0.935	

16	0.00015	0.025	0.835	0.25	0.835	

17	0.00016	0.02	0.73	0.2	0.73	

18	0.00017	0.025	0.64	0.25	0.64	

19	0.00018	0.02	0.535	0.2	0.535	

20	0.00019	0.02	0.44	0.2	0.44	

21	0.0002	0.02	0.34	0.2	0.34	

22	0.00021	0.02	0.24	0.2	0.24	

23	0.00022	0.015	0.14	0.15	0.14	

24	0.00023	0.015	0.04	0.15	0.04	

25	0.00024	0.015	-0.065	0.15	-0.065	

26	0.00025	0.015	0.05	0.15	0.05	

27	0.00026	0.015	0.155	0.15	0.155	

28	0.00027	0.02	0.26	0.2	0.26	

29	0.00028	0.02	0.35	0.2	0.35	

30	0.00029	0.02	0.445	0.2	0.445	

31	0.0003	0.02	0.545	0.2	0.545	

32	0.00031	0.02	0.635	0.2	0.635	

33	0.00032	0.025	0.725	0.25	0.725	

34	0.00033	0.025	0.825	0.25	0.825	

35	0.00034	0.025	0.915	0.25	0.915	

36	0.00035	0.025	1.01	0.25	1.01	

37	0.00036	0.03	1.105	0.3	1.105	

38	0.00037	0.03	1.195	0.3	1.195	

39	0.00038	0.03	1.29	0.3	1.29	

40	0.00039	0.035	1.39	0.35	1.39	

41	0.0004	0.035	1.475	0.35	1.475	

42	0.00041	0.06	1.545	0.6	1.545	

43	0.00042	0.115	1.59	1.15	1.59	

44	0.00043	0.19	1.61	1.9	1.61	

45	0.00044	0.265	1.63	2.65	1.63	

46	0.00045	0.345	1.645	3.45	1.645	

47	0.00046	0.43	1.655	4.3	1.655	

48	0.00047	0.515	1.67	5.15	1.67	

49	0.00048	0.6	1.685	6	1.685	

50	0.00049	0.685	1.695	6.85	1.695	

51	0.0005	0.765	1.7	7.65	1.7	

52	0.00051	0.855	1.715	8.55	1.715	

53	0.00052	0.94	1.725	9.4	1.725	

54	0.00053	1.025	1.73	10.25	1.73	

55	0.00054	1.115	1.74	11.15	1.74	

56	0.00055	1.205	1.755	12.05	1.755	

57	0.00056	1.285	1.765	12.85	1.765	

58	0.00057	1.375	1.77	13.75	1.77	

59	0.00058	1.46	1.78	14.6	1.78	

60	0.00059	1.545	1.785	15.45	1.785	

61	0.0006	1.63	1.8	16.3	1.8	

62	0.00061	1.72	1.805	17.2	1.805	

63	0.00062	1.8	1.815	18	1.815	

64	0.00063	1.89	1.825	18.9	1.825	

65	0.00064	1.975	1.835	19.75	1.835	

66	0.00065	2.055	1.84	20.55	1.84	

67	0.00066	2.145	1.855	21.45	1.855	

68	0.00067	2.23	1.865	22.3	1.865	

69	0.00068	2.31	1.875	23.1	1.875	

70	0.00069	2.395	1.88	23.95	1.88	

71	0.0007	2.49	1.895	24.9	1.895	

72	0.00071	2.445	1.885	24.45	1.885	

73	0.00072	2.34	1.875	23.4	1.875	

74	0.00073	2.24	1.865	22.4	1.865	

75	0.00074	2.15	1.855	21.5	1.855	

76	0.00075	2.06	1.845	20.6	1.845	

77	0.00076	1.97	1.835	19.7	1.835	

78	0.00077	1.88	1.82	18.8	1.82	

79	0.00078	1.785	1.81	17.85	1.81	

80	0.00079	1.695	1.805	16.95	1.805	

81	0.0008	1.605	1.795	16.05	1.795	

82	0.00081	1.51	1.78	15.1	1.78	

83	0.00082	1.425	1.775	14.25	1.775	

84	0.00083	1.33	1.765	13.3	1.765	

85	0.00084	1.24	1.755	12.4	1.755	

86	0.00085	1.15	1.745	11.5	1.745	

87	0.00086	1.06	1.735	10.6	1.735	

88	0.00087	0.965	1.725	9.65	1.725	

89	0.00088	0.875	1.715	8.75	1.715	

90	0.00089	0.785	1.705	7.85	1.705	

91	0.0009	0.69	1.69	6.9	1.69	

92	0.00091	0.605	1.68	6.05	1.68	

93	0.00092	0.515	1.67	5.15	1.67	

94	0.00093	0.425	1.655	4.25	1.655	

95	0.00094	0.335	1.64	3.35	1.64	

96	0.00095	0.25	1.625	2.5	1.625	

97	0.00096	0.165	1.605	1.65	1.605	

98	0.00097	0.095	1.575	0.95	1.575	

99	0.00098	0.05	1.525	0.5	1.525	

100	0.00099	0.03	1.435	0.3	1.435	

101	0.001	0.03	1.34	0.3	1.34	

102	0.00101	0.03	1.24	0.3	1.24	

103	0.00102	0.03	1.14	0.3	1.14	

104	0.00103	0.025	1.04	0.25	1.04	

105	0.00104	0.03	0.945	0.3	0.945	

106	0.00105	0.025	0.84	0.25	0.84	

107	0.00106	0.025	0.74	0.25	0.74	

108	0.00107	0.02	0.645	0.2	0.645	

109	0.00108	0.02	0.545	0.2	0.545	

110	0.00109	0.02	0.445	0.2	0.445	

111	0.0011	0.02	0.35	0.2	0.35	

112	0.00111	0.015	0.245	0.15	0.245	

113	0.00112	0.02	0.15	0.2	0.15	

114	0.00113	0.015	0.045	0.15	0.045	

115	0.00114	0.015	-0.065	0.15	-0.065	

116	0.00115	0.015	0.04	0.15	0.04	

117	0.00116	0.015	0.15	0.15	0.15	

118	0.00117	0.015	0.245	0.15	0.245	

119	0.00118	0.02	0.345	0.2	0.345	

120	0.00119	0.02	0.44	0.2	0.44	

121	0.0012	0.025	0.535	0.25	0.535	

122	0.00121	0.02	0.625	0.2	0.625	

123	0.00122	0.025	0.725	0.25	0.725	

124	0.00123	0.025	0.815	0.25	0.815	

125	0.00124	0.03	0.91	0.3	0.91	

126	0.00125	0.025	1	0.25	1	

127	0.00126	0.03	1.095	0.3	1.095	

128	0.00127	0.025	1.19	0.25	1.19	

129	0.00128	0.03	1.285	0.3	1.285	

130	0.00129	0.03	1.38	0.3	1.38	

131	0.0013	0.035	1.47	0.35	1.47	

132	0.00131	0.055	1.54	0.55	1.54	

133	0.00132	0.115	1.585	1.15	1.585	

134	0.00133	0.18	1.605	1.8	1.605	

135	0.00134	0.26	1.63	2.6	1.63	

136	0.00135	0.34	1.645	3.4	1.645	

137	0.00136	0.425	1.655	4.25	1.655	

138	0.00137	0.505	1.67	5.05	1.67	

139	0.00138	0.595	1.685	5.95	1.685	

140	0.00139	0.675	1.69	6.75	1.69	

141	0.0014	0.765	1.7	7.65	1.7	

142	0.00141	0.85	1.715	8.5	1.715	

143	0.00142	0.935	1.725	9.35	1.725	

144	0.00143	1.02	1.73	10.2	1.73	

145	0.00144	1.11	1.745	11.1	1.745	

146	0.00145	1.195	1.75	11.95	1.75	

147	0.00146	1.28	1.76	12.8	1.76	

148	0.00147	1.365	1.77	13.65	1.77	

149	0.00148	1.455	1.78	14.55	1.78	

150	0.00149	1.54	1.785	15.4	1.785	

151	0.0015	1.625	1.8	16.25	1.8	

152	0.00151	1.71	1.805	17.1	1.805	

153	0.00152	1.8	1.815	18	1.815	

154	0.00153	1.88	1.825	18.8	1.825	

155	0.00154	1.97	1.835	19.7	1.835	

156	0.00155	2.05	1.84	20.5	1.84	

157	0.00156	2.14	1.855	21.4	1.855	

158	0.00157	2.22	1.865	22.2	1.865	

159	0.00158	2.305	1.875	23.05	1.875	

160	0.00159	2.39	1.88	23.9	1.88	

161	0.0016	2.485	1.895	24.85	1.895	

162	0.00161	2.455	1.885	24.55	1.885	

163	0.00162	2.345	1.88	23.45	1.88	

164	0.00163	2.25	1.865	22.5	1.865	

165	0.00164	2.16	1.855	21.6	1.855	

166	0.00165	2.065	1.845	20.65	1.845	

167	0.00166	1.975	1.835	19.75	1.835	

168	0.00167	1.885	1.825	18.85	1.825	

169	0.00168	1.795	1.815	17.95	1.815	

170	0.00169	1.705	1.805	17.05	1.805	

171	0.0017	1.615	1.795	16.15	1.795	

172	0.00171	1.52	1.785	15.2	1.785	

173	0.00172	1.435	1.78	14.35	1.78	

174	0.00173	1.34	1.765	13.4	1.765	

175	0.00174	1.25	1.755	12.5	1.755	

176	0.00175	1.155	1.75	11.55	1.75	

177	0.00176	1.065	1.735	10.65	1.735	

178	0.00177	0.97	1.725	9.7	1.725	

179	0.00178	0.88	1.715	8.8	1.715	

180	0.00179	0.79	1.705	7.9	1.705	

181	0.0018	0.7	1.695	7	1.695	

182	0.00181	0.61	1.685	6.1	1.685	

183	0.00182	0.52	1.67	5.2	1.67	

184	0.00183	0.43	1.655	4.3	1.655	

185	0.00184	0.345	1.645	3.45	1.645	

186	0.00185	0.26	1.63	2.6	1.63	

187	0.00186	0.175	1.605	1.75	1.605	

188	0.00187	0.105	1.58	1.05	1.58	

189	0.00188	0.05	1.525	0.5	1.525	

190	0.00189	0.035	1.44	0.35	1.44	

191	0.0019	0.03	1.345	0.3	1.345	

192	0.00191	0.03	1.245	0.3	1.245	

193	0.00192	0.03	1.145	0.3	1.145	

194	0.00193	0.025	1.05	0.25	1.05	

195	0.00194	0.025	0.95	0.25	0.95	

196	0.00195	0.02	0.845	0.2	0.845	

197	0.00196	0.025	0.75	0.25	0.75	

198	0.00197	0.02	0.65	0.2	0.65	

199	0.00198	0.02	0.55	0.2	0.55	

200	0.00199	0.02	0.455	0.2	0.455	

201	0.002	0.02	0.355	0.2	0.355	

202	0.00201	0.015	0.255	0.15	0.255	

203	0.00202	0.015	0.155	0.15	0.155	

204	0.00203	0.015	0.06	0.15	0.06	

205	0.00204	0.01	-0.065	0.1	-0.065	

206	0.00205	0.015	0.03	0.15	0.03	

207	0.00206	0.015	0.14	0.15	0.14	

208	0.00207	0.02	0.24	0.2	0.24	

209	0.00208	0.015	0.33	0.15	0.33	

210	0.00209	0.02	0.435	0.2	0.435	

211	0.0021	0.02	0.525	0.2	0.525	

212	0.00211	0.02	0.62	0.2	0.62	

213	0.00212	0.02	0.715	0.2	0.715	

214	0.00213	0.025	0.81	0.25	0.81	

215	0.00214	0.025	0.9	0.25	0.9	

216	0.00215	0.03	0.995	0.3	0.995	

217	0.00216	0.03	1.09	0.3	1.09	

218	0.00217	0.03	1.18	0.3	1.18	

219	0.00218	0.03	1.275	0.3	1.275	

220	0.00219	0.035	1.37	0.35	1.37	

221	0.0022	0.035	1.455	0.35	1.455	

222	0.00221	0.055	1.54	0.55	1.54	

223	0.00222	0.105	1.58	1.05	1.58	

224	0.00223	0.175	1.605	1.75	1.605	

225	0.00224	0.25	1.625	2.5	1.625	

226	0.00225	0.335	1.645	3.35	1.645	

227	0.00226	0.415	1.655	4.15	1.655	

228	0.00227	0.5	1.67	5	1.67	

229	0.00228	0.585	1.68	5.85	1.68	

230	0.00229	0.67	1.69	6.7	1.69	

231	0.0023	0.755	1.7	7.55	1.7	

232	0.00231	0.845	1.715	8.45	1.715	

233	0.00232	0.93	1.72	9.3	1.72	

234	0.00233	1.015	1.735	10.15	1.735	

235	0.00234	1.1	1.74	11	1.74	

236	0.00235	1.19	1.75	11.9	1.75	

237	0.00236	1.275	1.755	12.75	1.755	

238	0.00237	1.36	1.77	13.6	1.77	

239	0.00238	1.445	1.775	14.45	1.775	

240	0.00239	1.535	1.79	15.35	1.79	

241	0.0024	1.62	1.795	16.2	1.795	

242	0.00241	1.705	1.805	17.05	1.805	

243	0.00242	1.79	1.815	17.9	1.815	

244	0.00243	1.875	1.825	18.75	1.825	

245	0.00244	1.96	1.835	19.6	1.835	

246	0.00245	2.045	1.845	20.45	1.845	

247	0.00246	2.13	1.855	21.3	1.855	

248	0.00247	2.22	1.865	22.2	1.865	

249	0.00248	2.3	1.87	23	1.87	

250	0.00249	2.385	1.885	23.85	1.885	

251	0.0025	2.475	1.895	24.75	1.895	
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CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 -0.2 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.59 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 -2 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.59 1 1

6 251

1	0	0.685	1.69	6.85	1.69	

2	1E-5	0.595	1.685	5.95	1.685	

3	2E-5	0.505	1.67	5.05	1.67	

4	3E-5	0.415	1.655	4.15	1.655	

5	4E-5	0.33	1.64	3.3	1.64	

6	5E-5	0.245	1.63	2.45	1.63	

7	6E-5	0.16	1.605	1.6	1.605	

8	7E-5	0.095	1.575	0.95	1.575	

9	8E-5	0.045	1.515	0.45	1.515	

10	9E-5	0.035	1.43	0.35	1.43	

11	0.0001	0.03	1.33	0.3	1.33	

12	0.00011	0.03	1.23	0.3	1.23	

13	0.00012	0.025	1.13	0.25	1.13	

14	0.00013	0.025	1.03	0.25	1.03	

15	0.00014	0.025	0.935	0.25	0.935	

16	0.00015	0.025	0.835	0.25	0.835	

17	0.00016	0.02	0.73	0.2	0.73	

18	0.00017	0.025	0.64	0.25	0.64	

19	0.00018	0.02	0.535	0.2	0.535	

20	0.00019	0.02	0.44	0.2	0.44	

21	0.0002	0.02	0.34	0.2	0.34	

22	0.00021	0.02	0.24	0.2	0.24	

23	0.00022	0.015	0.14	0.15	0.14	

24	0.00023	0.015	0.04	0.15	0.04	

25	0.00024	0.015	-0.065	0.15	-0.065	

26	0.00025	0.015	0.05	0.15	0.05	

27	0.00026	0.015	0.155	0.15	0.155	

28	0.00027	0.02	0.26	0.2	0.26	

29	0.00028	0.02	0.35	0.2	0.35	

30	0.00029	0.02	0.445	0.2	0.445	

31	0.0003	0.02	0.545	0.2	0.545	

32	0.00031	0.02	0.635	0.2	0.635	

33	0.00032	0.025	0.725	0.25	0.725	

34	0.00033	0.025	0.825	0.25	0.825	

35	0.00034	0.025	0.915	0.25	0.915	

36	0.00035	0.025	1.01	0.25	1.01	

37	0.00036	0.03	1.105	0.3	1.105	

38	0.00037	0.03	1.195	0.3	1.195	

39	0.00038	0.03	1.29	0.3	1.29	

40	0.00039	0.035	1.39	0.35	1.39	

41	0.0004	0.035	1.475	0.35	1.475	

42	0.00041	0.06	1.545	0.6	1.545	

43	0.00042	0.115	1.59	1.15	1.59	

44	0.00043	0.19	1.61	1.9	1.61	

45	0.00044	0.265	1.63	2.65	1.63	

46	0.00045	0.345	1.645	3.45	1.645	

47	0.00046	0.43	1.655	4.3	1.655	

48	0.00047	0.515	1.67	5.15	1.67	

49	0.00048	0.6	1.685	6	1.685	

50	0.00049	0.685	1.695	6.85	1.695	

51	0.0005	0.765	1.7	7.65	1.7	

52	0.00051	0.855	1.715	8.55	1.715	

53	0.00052	0.94	1.725	9.4	1.725	

54	0.00053	1.025	1.73	10.25	1.73	

55	0.00054	1.115	1.74	11.15	1.74	

56	0.00055	1.205	1.755	12.05	1.755	

57	0.00056	1.285	1.765	12.85	1.765	

58	0.00057	1.375	1.77	13.75	1.77	

59	0.00058	1.46	1.78	14.6	1.78	

60	0.00059	1.545	1.785	15.45	1.785	

61	0.0006	1.63	1.8	16.3	1.8	

62	0.00061	1.72	1.805	17.2	1.805	

63	0.00062	1.8	1.815	18	1.815	

64	0.00063	1.89	1.825	18.9	1.825	

65	0.00064	1.975	1.835	19.75	1.835	

66	0.00065	2.055	1.84	20.55	1.84	

67	0.00066	2.145	1.855	21.45	1.855	

68	0.00067	2.23	1.865	22.3	1.865	

69	0.00068	2.31	1.875	23.1	1.875	

70	0.00069	2.395	1.88	23.95	1.88	

71	0.0007	2.49	1.895	24.9	1.895	

72	0.00071	2.445	1.885	24.45	1.885	

73	0.00072	2.34	1.875	23.4	1.875	

74	0.00073	2.24	1.865	22.4	1.865	

75	0.00074	2.15	1.855	21.5	1.855	

76	0.00075	2.06	1.845	20.6	1.845	

77	0.00076	1.97	1.835	19.7	1.835	

78	0.00077	1.88	1.82	18.8	1.82	

79	0.00078	1.785	1.81	17.85	1.81	

80	0.00079	1.695	1.805	16.95	1.805	

81	0.0008	1.605	1.795	16.05	1.795	

82	0.00081	1.51	1.78	15.1	1.78	

83	0.00082	1.425	1.775	14.25	1.775	

84	0.00083	1.33	1.765	13.3	1.765	

85	0.00084	1.24	1.755	12.4	1.755	

86	0.00085	1.15	1.745	11.5	1.745	

87	0.00086	1.06	1.735	10.6	1.735	

88	0.00087	0.965	1.725	9.65	1.725	

89	0.00088	0.875	1.715	8.75	1.715	

90	0.00089	0.785	1.705	7.85	1.705	

91	0.0009	0.69	1.69	6.9	1.69	

92	0.00091	0.605	1.68	6.05	1.68	

93	0.00092	0.515	1.67	5.15	1.67	

94	0.00093	0.425	1.655	4.25	1.655	

95	0.00094	0.335	1.64	3.35	1.64	

96	0.00095	0.25	1.625	2.5	1.625	

97	0.00096	0.165	1.605	1.65	1.605	

98	0.00097	0.095	1.575	0.95	1.575	

99	0.00098	0.05	1.525	0.5	1.525	

100	0.00099	0.03	1.435	0.3	1.435	

101	0.001	0.03	1.34	0.3	1.34	

102	0.00101	0.03	1.24	0.3	1.24	

103	0.00102	0.03	1.14	0.3	1.14	

104	0.00103	0.025	1.04	0.25	1.04	

105	0.00104	0.03	0.945	0.3	0.945	

106	0.00105	0.025	0.84	0.25	0.84	

107	0.00106	0.025	0.74	0.25	0.74	

108	0.00107	0.02	0.645	0.2	0.645	

109	0.00108	0.02	0.545	0.2	0.545	

110	0.00109	0.02	0.445	0.2	0.445	

111	0.0011	0.02	0.35	0.2	0.35	

112	0.00111	0.015	0.245	0.15	0.245	

113	0.00112	0.02	0.15	0.2	0.15	

114	0.00113	0.015	0.045	0.15	0.045	

115	0.00114	0.015	-0.065	0.15	-0.065	

116	0.00115	0.015	0.04	0.15	0.04	

117	0.00116	0.015	0.15	0.15	0.15	

118	0.00117	0.015	0.245	0.15	0.245	

119	0.00118	0.02	0.345	0.2	0.345	

120	0.00119	0.02	0.44	0.2	0.44	

121	0.0012	0.025	0.535	0.25	0.535	

122	0.00121	0.02	0.625	0.2	0.625	

123	0.00122	0.025	0.725	0.25	0.725	

124	0.00123	0.025	0.815	0.25	0.815	

125	0.00124	0.03	0.91	0.3	0.91	

126	0.00125	0.025	1	0.25	1	

127	0.00126	0.03	1.095	0.3	1.095	

128	0.00127	0.025	1.19	0.25	1.19	

129	0.00128	0.03	1.285	0.3	1.285	

130	0.00129	0.03	1.38	0.3	1.38	

131	0.0013	0.035	1.47	0.35	1.47	

132	0.00131	0.055	1.54	0.55	1.54	

133	0.00132	0.115	1.585	1.15	1.585	

134	0.00133	0.18	1.605	1.8	1.605	

135	0.00134	0.26	1.63	2.6	1.63	

136	0.00135	0.34	1.645	3.4	1.645	

137	0.00136	0.425	1.655	4.25	1.655	

138	0.00137	0.505	1.67	5.05	1.67	

139	0.00138	0.595	1.685	5.95	1.685	

140	0.00139	0.675	1.69	6.75	1.69	

141	0.0014	0.765	1.7	7.65	1.7	

142	0.00141	0.85	1.715	8.5	1.715	

143	0.00142	0.935	1.725	9.35	1.725	

144	0.00143	1.02	1.73	10.2	1.73	

145	0.00144	1.11	1.745	11.1	1.745	

146	0.00145	1.195	1.75	11.95	1.75	

147	0.00146	1.28	1.76	12.8	1.76	

148	0.00147	1.365	1.77	13.65	1.77	

149	0.00148	1.455	1.78	14.55	1.78	

150	0.00149	1.54	1.785	15.4	1.785	

151	0.0015	1.625	1.8	16.25	1.8	

152	0.00151	1.71	1.805	17.1	1.805	

153	0.00152	1.8	1.815	18	1.815	

154	0.00153	1.88	1.825	18.8	1.825	

155	0.00154	1.97	1.835	19.7	1.835	

156	0.00155	2.05	1.84	20.5	1.84	

157	0.00156	2.14	1.855	21.4	1.855	

158	0.00157	2.22	1.865	22.2	1.865	

159	0.00158	2.305	1.875	23.05	1.875	

160	0.00159	2.39	1.88	23.9	1.88	

161	0.0016	2.485	1.895	24.85	1.895	

162	0.00161	2.455	1.885	24.55	1.885	

163	0.00162	2.345	1.88	23.45	1.88	

164	0.00163	2.25	1.865	22.5	1.865	

165	0.00164	2.16	1.855	21.6	1.855	

166	0.00165	2.065	1.845	20.65	1.845	

167	0.00166	1.975	1.835	19.75	1.835	

168	0.00167	1.885	1.825	18.85	1.825	

169	0.00168	1.795	1.815	17.95	1.815	

170	0.00169	1.705	1.805	17.05	1.805	

171	0.0017	1.615	1.795	16.15	1.795	

172	0.00171	1.52	1.785	15.2	1.785	

173	0.00172	1.435	1.78	14.35	1.78	

174	0.00173	1.34	1.765	13.4	1.765	

175	0.00174	1.25	1.755	12.5	1.755	

176	0.00175	1.155	1.75	11.55	1.75	

177	0.00176	1.065	1.735	10.65	1.735	

178	0.00177	0.97	1.725	9.7	1.725	

179	0.00178	0.88	1.715	8.8	1.715	

180	0.00179	0.79	1.705	7.9	1.705	

181	0.0018	0.7	1.695	7	1.695	

182	0.00181	0.61	1.685	6.1	1.685	

183	0.00182	0.52	1.67	5.2	1.67	

184	0.00183	0.43	1.655	4.3	1.655	

185	0.00184	0.345	1.645	3.45	1.645	

186	0.00185	0.26	1.63	2.6	1.63	

187	0.00186	0.175	1.605	1.75	1.605	

188	0.00187	0.105	1.58	1.05	1.58	

189	0.00188	0.05	1.525	0.5	1.525	

190	0.00189	0.035	1.44	0.35	1.44	

191	0.0019	0.03	1.345	0.3	1.345	

192	0.00191	0.03	1.245	0.3	1.245	

193	0.00192	0.03	1.145	0.3	1.145	

194	0.00193	0.025	1.05	0.25	1.05	

195	0.00194	0.025	0.95	0.25	0.95	

196	0.00195	0.02	0.845	0.2	0.845	

197	0.00196	0.025	0.75	0.25	0.75	

198	0.00197	0.02	0.65	0.2	0.65	

199	0.00198	0.02	0.55	0.2	0.55	

200	0.00199	0.02	0.455	0.2	0.455	

201	0.002	0.02	0.355	0.2	0.355	

202	0.00201	0.015	0.255	0.15	0.255	

203	0.00202	0.015	0.155	0.15	0.155	

204	0.00203	0.015	0.06	0.15	0.06	

205	0.00204	0.01	-0.065	0.1	-0.065	

206	0.00205	0.015	0.03	0.15	0.03	

207	0.00206	0.015	0.14	0.15	0.14	

208	0.00207	0.02	0.24	0.2	0.24	

209	0.00208	0.015	0.33	0.15	0.33	

210	0.00209	0.02	0.435	0.2	0.435	

211	0.0021	0.02	0.525	0.2	0.525	

212	0.00211	0.02	0.62	0.2	0.62	

213	0.00212	0.02	0.715	0.2	0.715	

214	0.00213	0.025	0.81	0.25	0.81	

215	0.00214	0.025	0.9	0.25	0.9	

216	0.00215	0.03	0.995	0.3	0.995	

217	0.00216	0.03	1.09	0.3	1.09	

218	0.00217	0.03	1.18	0.3	1.18	

219	0.00218	0.03	1.275	0.3	1.275	

220	0.00219	0.035	1.37	0.35	1.37	

221	0.0022	0.035	1.455	0.35	1.455	

222	0.00221	0.055	1.54	0.55	1.54	

223	0.00222	0.105	1.58	1.05	1.58	

224	0.00223	0.175	1.605	1.75	1.605	

225	0.00224	0.25	1.625	2.5	1.625	

226	0.00225	0.335	1.645	3.35	1.645	

227	0.00226	0.415	1.655	4.15	1.655	

228	0.00227	0.5	1.67	5	1.67	

229	0.00228	0.585	1.68	5.85	1.68	

230	0.00229	0.67	1.69	6.7	1.69	

231	0.0023	0.755	1.7	7.55	1.7	

232	0.00231	0.845	1.715	8.45	1.715	

233	0.00232	0.93	1.72	9.3	1.72	

234	0.00233	1.015	1.735	10.15	1.735	

235	0.00234	1.1	1.74	11	1.74	

236	0.00235	1.19	1.75	11.9	1.75	

237	0.00236	1.275	1.755	12.75	1.755	

238	0.00237	1.36	1.77	13.6	1.77	

239	0.00238	1.445	1.775	14.45	1.775	

240	0.00239	1.535	1.79	15.35	1.79	

241	0.0024	1.62	1.795	16.2	1.795	

242	0.00241	1.705	1.805	17.05	1.805	

243	0.00242	1.79	1.815	17.9	1.815	

244	0.00243	1.875	1.825	18.75	1.825	

245	0.00244	1.96	1.835	19.6	1.835	

246	0.00245	2.045	1.845	20.45	1.845	

247	0.00246	2.13	1.855	21.3	1.855	

248	0.00247	2.22	1.865	22.2	1.865	

249	0.00248	2.3	1.87	23	1.87	

250	0.00249	2.385	1.885	23.85	1.885	

251	0.0025	2.475	1.895	24.75	1.895	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 0 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -2 10 5 0 -20 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.17 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.57 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 11.7 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.57 1 1

6 251

1	0	0.08	1.555	0.8	1.555	

2	1E-5	0.135	1.595	1.35	1.595	

3	2E-5	0.21	1.615	2.1	1.615	

4	3E-5	0.295	1.63	2.95	1.63	

5	4E-5	0.37	1.64	3.7	1.64	

6	5E-5	0.455	1.655	4.55	1.655	

7	6E-5	0.54	1.67	5.4	1.67	

8	7E-5	0.625	1.68	6.25	1.68	

9	8E-5	0.71	1.69	7.1	1.69	

10	9E-5	0.8	1.7	8	1.7	

11	0.0001	0.88	1.71	8.8	1.71	

12	0.00011	0.97	1.72	9.7	1.72	

13	0.00012	1.055	1.73	10.55	1.73	

14	0.00013	1.14	1.74	11.4	1.74	

15	0.00014	1.23	1.745	12.3	1.745	

16	0.00015	1.32	1.76	13.2	1.76	

17	0.00016	1.4	1.765	14	1.765	

18	0.00017	1.49	1.775	14.9	1.775	

19	0.00018	1.575	1.785	15.75	1.785	

20	0.00019	1.66	1.795	16.6	1.795	

21	0.0002	1.75	1.8	17.5	1.8	

22	0.00021	1.835	1.815	18.35	1.815	

23	0.00022	1.92	1.82	19.2	1.82	

24	0.00023	2.005	1.83	20.05	1.83	

25	0.00024	2.09	1.84	20.9	1.84	

26	0.00025	2.175	1.85	21.75	1.85	

27	0.00026	2.26	1.855	22.6	1.855	

28	0.00027	2.35	1.87	23.5	1.87	

29	0.00028	2.435	1.875	24.35	1.875	

30	0.00029	2.52	1.885	25.2	1.885	

31	0.0003	2.605	1.895	26.05	1.895	

32	0.00031	2.69	1.905	26.9	1.905	

33	0.00032	2.775	1.91	27.75	1.91	

34	0.00033	2.86	1.925	28.6	1.925	

35	0.00034	2.945	1.935	29.45	1.935	

36	0.00035	3.03	1.945	30.3	1.945	

37	0.00036	3.115	1.955	31.15	1.955	

38	0.00037	3.2	1.97	32	1.97	

39	0.00038	3.28	1.97	32.8	1.97	

40	0.00039	3.37	1.985	33.7	1.985	

41	0.0004	3.45	1.995	34.5	1.995	

42	0.00041	3.545	2.01	35.45	2.01	

43	0.00042	3.475	1.995	34.75	1.995	

44	0.00043	3.375	1.99	33.75	1.99	

45	0.00044	3.275	1.97	32.75	1.97	

46	0.00045	3.19	1.965	31.9	1.965	

47	0.00046	3.095	1.955	30.95	1.955	

48	0.00047	3.005	1.94	30.05	1.94	

49	0.00048	2.915	1.93	29.15	1.93	

50	0.00049	2.825	1.92	28.25	1.92	

51	0.0005	2.735	1.91	27.35	1.91	

52	0.00051	2.645	1.9	26.45	1.9	

53	0.00052	2.555	1.89	25.55	1.89	

54	0.00053	2.465	1.88	24.65	1.88	

55	0.00054	2.37	1.865	23.7	1.865	

56	0.00055	2.28	1.86	22.8	1.86	

57	0.00056	2.19	1.85	21.9	1.85	

58	0.00057	2.1	1.84	21	1.84	

59	0.00058	2.01	1.83	20.1	1.83	

60	0.00059	1.92	1.82	19.2	1.82	

61	0.0006	1.825	1.81	18.25	1.81	

62	0.00061	1.735	1.805	17.35	1.805	

63	0.00062	1.645	1.79	16.45	1.79	

64	0.00063	1.555	1.785	15.55	1.785	

65	0.00064	1.465	1.77	14.65	1.77	

66	0.00065	1.375	1.765	13.75	1.765	

67	0.00066	1.28	1.75	12.8	1.75	

68	0.00067	1.19	1.745	11.9	1.745	

69	0.00068	1.095	1.735	10.95	1.735	

70	0.00069	1.005	1.72	10.05	1.72	

71	0.0007	0.915	1.715	9.15	1.715	

72	0.00071	0.825	1.705	8.25	1.705	

73	0.00072	0.73	1.69	7.3	1.69	

74	0.00073	0.64	1.68	6.4	1.68	

75	0.00074	0.55	1.67	5.5	1.67	

76	0.00075	0.46	1.655	4.6	1.655	

77	0.00076	0.37	1.645	3.7	1.645	

78	0.00077	0.285	1.63	2.85	1.63	

79	0.00078	0.2	1.61	2	1.61	

80	0.00079	0.13	1.585	1.3	1.585	

81	0.0008	0.065	1.55	0.65	1.55	

82	0.00081	0.035	1.47	0.35	1.47	

83	0.00082	0.03	1.375	0.3	1.375	

84	0.00083	0.03	1.275	0.3	1.275	

85	0.00084	0.03	1.175	0.3	1.175	

86	0.00085	0.03	1.085	0.3	1.085	

87	0.00086	0.03	1.2	0.3	1.2	

88	0.00087	0.03	1.305	0.3	1.305	

89	0.00088	0.03	1.4	0.3	1.4	

90	0.00089	0.04	1.49	0.4	1.49	

91	0.0009	0.07	1.555	0.7	1.555	

92	0.00091	0.13	1.59	1.3	1.59	

93	0.00092	0.205	1.61	2.05	1.61	

94	0.00093	0.285	1.625	2.85	1.625	

95	0.00094	0.365	1.645	3.65	1.645	

96	0.00095	0.45	1.66	4.5	1.66	

97	0.00096	0.535	1.67	5.35	1.67	

98	0.00097	0.62	1.68	6.2	1.68	

99	0.00098	0.705	1.69	7.05	1.69	

100	0.00099	0.79	1.7	7.9	1.7	

101	0.001	0.88	1.705	8.8	1.705	

102	0.00101	0.965	1.72	9.65	1.72	

103	0.00102	1.05	1.73	10.5	1.73	

104	0.00103	1.135	1.735	11.35	1.735	

105	0.00104	1.225	1.75	12.25	1.75	

106	0.00105	1.31	1.76	13.1	1.76	

107	0.00106	1.395	1.765	13.95	1.765	

108	0.00107	1.48	1.775	14.8	1.775	

109	0.00108	1.57	1.785	15.7	1.785	

110	0.00109	1.655	1.795	16.55	1.795	

111	0.0011	1.74	1.8	17.4	1.8	

112	0.00111	1.83	1.815	18.3	1.815	

113	0.00112	1.91	1.82	19.1	1.82	

114	0.00113	2	1.835	20	1.835	

115	0.00114	2.085	1.845	20.85	1.845	

116	0.00115	2.17	1.845	21.7	1.845	

117	0.00116	2.255	1.855	22.55	1.855	

118	0.00117	2.345	1.865	23.45	1.865	

119	0.00118	2.43	1.875	24.3	1.875	

120	0.00119	2.515	1.885	25.15	1.885	

121	0.0012	2.6	1.895	26	1.895	

122	0.00121	2.685	1.905	26.85	1.905	

123	0.00122	2.765	1.91	27.65	1.91	

124	0.00123	2.855	1.925	28.55	1.925	

125	0.00124	2.94	1.935	29.4	1.935	

126	0.00125	3.02	1.94	30.2	1.94	

127	0.00126	3.11	1.955	31.1	1.955	

128	0.00127	3.19	1.96	31.9	1.96	

129	0.00128	3.275	1.97	32.75	1.97	

130	0.00129	3.36	1.985	33.6	1.985	

131	0.0013	3.445	1.995	34.45	1.995	

132	0.00131	3.54	2.01	35.4	2.01	

133	0.00132	3.485	2	34.85	2	

134	0.00133	3.38	1.985	33.8	1.985	

135	0.00134	3.28	1.975	32.8	1.975	

136	0.00135	3.195	1.965	31.95	1.965	

137	0.00136	3.105	1.95	31.05	1.95	

138	0.00137	3.015	1.94	30.15	1.94	

139	0.00138	2.925	1.93	29.25	1.93	

140	0.00139	2.83	1.92	28.3	1.92	

141	0.0014	2.74	1.91	27.4	1.91	

142	0.00141	2.65	1.9	26.5	1.9	

143	0.00142	2.56	1.89	25.6	1.89	

144	0.00143	2.465	1.88	24.65	1.88	

145	0.00144	2.38	1.87	23.8	1.87	

146	0.00145	2.29	1.86	22.9	1.86	

147	0.00146	2.195	1.85	21.95	1.85	

148	0.00147	2.105	1.84	21.05	1.84	

149	0.00148	2.015	1.835	20.15	1.835	

150	0.00149	1.925	1.82	19.25	1.82	

151	0.0015	1.835	1.81	18.35	1.81	

152	0.00151	1.745	1.8	17.45	1.8	

153	0.00152	1.65	1.795	16.5	1.795	

154	0.00153	1.56	1.78	15.6	1.78	

155	0.00154	1.47	1.775	14.7	1.775	

156	0.00155	1.38	1.765	13.8	1.765	

157	0.00156	1.285	1.755	12.85	1.755	

158	0.00157	1.195	1.745	11.95	1.745	

159	0.00158	1.105	1.735	11.05	1.735	

160	0.00159	1.01	1.72	10.1	1.72	

161	0.0016	0.92	1.715	9.2	1.715	

162	0.00161	0.83	1.705	8.3	1.705	

163	0.00162	0.74	1.69	7.4	1.69	

164	0.00163	0.645	1.68	6.45	1.68	

165	0.00164	0.56	1.67	5.6	1.67	

166	0.00165	0.465	1.655	4.65	1.655	

167	0.00166	0.38	1.645	3.8	1.645	

168	0.00167	0.295	1.63	2.95	1.63	

169	0.00168	0.21	1.61	2.1	1.61	

170	0.00169	0.13	1.585	1.3	1.585	

171	0.0017	0.07	1.55	0.7	1.55	

172	0.00171	0.035	1.475	0.35	1.475	

173	0.00172	0.03	1.385	0.3	1.385	

174	0.00173	0.03	1.285	0.3	1.285	

175	0.00174	0.03	1.185	0.3	1.185	

176	0.00175	0.025	1.08	0.25	1.08	

177	0.00176	0.03	1.19	0.3	1.19	

178	0.00177	0.03	1.295	0.3	1.295	

179	0.00178	0.035	1.395	0.35	1.395	

180	0.00179	0.04	1.485	0.4	1.485	

181	0.0018	0.07	1.55	0.7	1.55	

182	0.00181	0.125	1.585	1.25	1.585	

183	0.00182	0.2	1.61	2	1.61	

184	0.00183	0.28	1.63	2.8	1.63	

185	0.00184	0.36	1.645	3.6	1.645	

186	0.00185	0.445	1.655	4.45	1.655	

187	0.00186	0.53	1.67	5.3	1.67	

188	0.00187	0.61	1.68	6.1	1.68	

189	0.00188	0.7	1.69	7	1.69	

190	0.00189	0.78	1.7	7.8	1.7	

191	0.0019	0.87	1.71	8.7	1.71	

192	0.00191	0.955	1.72	9.55	1.72	

193	0.00192	1.045	1.73	10.45	1.73	

194	0.00193	1.13	1.735	11.3	1.735	

195	0.00194	1.215	1.75	12.15	1.75	

196	0.00195	1.3	1.755	13	1.755	

197	0.00196	1.39	1.765	13.9	1.765	

198	0.00197	1.475	1.775	14.75	1.775	

199	0.00198	1.565	1.785	15.65	1.785	

200	0.00199	1.645	1.79	16.45	1.79	

201	0.002	1.735	1.8	17.35	1.8	

202	0.00201	1.82	1.81	18.2	1.81	

203	0.00202	1.905	1.82	19.05	1.82	

204	0.00203	1.99	1.825	19.9	1.825	

205	0.00204	2.08	1.84	20.8	1.84	

206	0.00205	2.165	1.845	21.65	1.845	

207	0.00206	2.25	1.86	22.5	1.86	

208	0.00207	2.335	1.87	23.35	1.87	

209	0.00208	2.42	1.875	24.2	1.875	

210	0.00209	2.505	1.885	25.05	1.885	

211	0.0021	2.595	1.895	25.95	1.895	

212	0.00211	2.68	1.9	26.8	1.9	

213	0.00212	2.765	1.915	27.65	1.915	

214	0.00213	2.85	1.925	28.5	1.925	

215	0.00214	2.935	1.935	29.35	1.935	

216	0.00215	3.02	1.94	30.2	1.94	

217	0.00216	3.105	1.955	31.05	1.955	

218	0.00217	3.185	1.96	31.85	1.96	

219	0.00218	3.27	1.975	32.7	1.975	

220	0.00219	3.355	1.985	33.55	1.985	

221	0.0022	3.44	1.995	34.4	1.995	

222	0.00221	3.53	2.005	35.3	2.005	

223	0.00222	3.495	2.005	34.95	2.005	

224	0.00223	3.385	1.985	33.85	1.985	

225	0.00224	3.295	1.975	32.95	1.975	

226	0.00225	3.2	1.965	32	1.965	

227	0.00226	3.115	1.955	31.15	1.955	

228	0.00227	3.02	1.945	30.2	1.945	

229	0.00228	2.93	1.935	29.3	1.935	

230	0.00229	2.84	1.92	28.4	1.92	

231	0.0023	2.75	1.91	27.5	1.91	

232	0.00231	2.66	1.9	26.6	1.9	

233	0.00232	2.575	1.895	25.75	1.895	

234	0.00233	2.475	1.88	24.75	1.88	

235	0.00234	2.39	1.87	23.9	1.87	

236	0.00235	2.295	1.865	22.95	1.865	

237	0.00236	2.205	1.85	22.05	1.85	

238	0.00237	2.115	1.84	21.15	1.84	

239	0.00238	2.02	1.835	20.2	1.835	

240	0.00239	1.93	1.82	19.3	1.82	

241	0.0024	1.84	1.81	18.4	1.81	

242	0.00241	1.75	1.805	17.5	1.805	

243	0.00242	1.66	1.79	16.6	1.79	

244	0.00243	1.57	1.785	15.7	1.785	

245	0.00244	1.48	1.775	14.8	1.775	

246	0.00245	1.385	1.765	13.85	1.765	

247	0.00246	1.295	1.755	12.95	1.755	

248	0.00247	1.205	1.745	12.05	1.745	

249	0.00248	1.11	1.735	11.1	1.735	

250	0.00249	1.02	1.725	10.2	1.725	

251	0.0025	0.925	1.715	9.25	1.715	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 0 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -2 10 5 0 -20 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.17 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.57 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 11.7 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.57 1 1

6 251

1	0	0.08	1.555	0.8	1.555	

2	1E-5	0.135	1.595	1.35	1.595	

3	2E-5	0.21	1.615	2.1	1.615	

4	3E-5	0.295	1.63	2.95	1.63	

5	4E-5	0.37	1.64	3.7	1.64	

6	5E-5	0.455	1.655	4.55	1.655	

7	6E-5	0.54	1.67	5.4	1.67	

8	7E-5	0.625	1.68	6.25	1.68	

9	8E-5	0.71	1.69	7.1	1.69	

10	9E-5	0.8	1.7	8	1.7	

11	0.0001	0.88	1.71	8.8	1.71	

12	0.00011	0.97	1.72	9.7	1.72	

13	0.00012	1.055	1.73	10.55	1.73	

14	0.00013	1.14	1.74	11.4	1.74	

15	0.00014	1.23	1.745	12.3	1.745	

16	0.00015	1.32	1.76	13.2	1.76	

17	0.00016	1.4	1.765	14	1.765	

18	0.00017	1.49	1.775	14.9	1.775	

19	0.00018	1.575	1.785	15.75	1.785	

20	0.00019	1.66	1.795	16.6	1.795	

21	0.0002	1.75	1.8	17.5	1.8	

22	0.00021	1.835	1.815	18.35	1.815	

23	0.00022	1.92	1.82	19.2	1.82	

24	0.00023	2.005	1.83	20.05	1.83	

25	0.00024	2.09	1.84	20.9	1.84	

26	0.00025	2.175	1.85	21.75	1.85	

27	0.00026	2.26	1.855	22.6	1.855	

28	0.00027	2.35	1.87	23.5	1.87	

29	0.00028	2.435	1.875	24.35	1.875	

30	0.00029	2.52	1.885	25.2	1.885	

31	0.0003	2.605	1.895	26.05	1.895	

32	0.00031	2.69	1.905	26.9	1.905	

33	0.00032	2.775	1.91	27.75	1.91	

34	0.00033	2.86	1.925	28.6	1.925	

35	0.00034	2.945	1.935	29.45	1.935	

36	0.00035	3.03	1.945	30.3	1.945	

37	0.00036	3.115	1.955	31.15	1.955	

38	0.00037	3.2	1.97	32	1.97	

39	0.00038	3.28	1.97	32.8	1.97	

40	0.00039	3.37	1.985	33.7	1.985	

41	0.0004	3.45	1.995	34.5	1.995	

42	0.00041	3.545	2.01	35.45	2.01	

43	0.00042	3.475	1.995	34.75	1.995	

44	0.00043	3.375	1.99	33.75	1.99	

45	0.00044	3.275	1.97	32.75	1.97	

46	0.00045	3.19	1.965	31.9	1.965	

47	0.00046	3.095	1.955	30.95	1.955	

48	0.00047	3.005	1.94	30.05	1.94	

49	0.00048	2.915	1.93	29.15	1.93	

50	0.00049	2.825	1.92	28.25	1.92	

51	0.0005	2.735	1.91	27.35	1.91	

52	0.00051	2.645	1.9	26.45	1.9	

53	0.00052	2.555	1.89	25.55	1.89	

54	0.00053	2.465	1.88	24.65	1.88	

55	0.00054	2.37	1.865	23.7	1.865	

56	0.00055	2.28	1.86	22.8	1.86	

57	0.00056	2.19	1.85	21.9	1.85	

58	0.00057	2.1	1.84	21	1.84	

59	0.00058	2.01	1.83	20.1	1.83	

60	0.00059	1.92	1.82	19.2	1.82	

61	0.0006	1.825	1.81	18.25	1.81	

62	0.00061	1.735	1.805	17.35	1.805	

63	0.00062	1.645	1.79	16.45	1.79	

64	0.00063	1.555	1.785	15.55	1.785	

65	0.00064	1.465	1.77	14.65	1.77	

66	0.00065	1.375	1.765	13.75	1.765	

67	0.00066	1.28	1.75	12.8	1.75	

68	0.00067	1.19	1.745	11.9	1.745	

69	0.00068	1.095	1.735	10.95	1.735	

70	0.00069	1.005	1.72	10.05	1.72	

71	0.0007	0.915	1.715	9.15	1.715	

72	0.00071	0.825	1.705	8.25	1.705	

73	0.00072	0.73	1.69	7.3	1.69	

74	0.00073	0.64	1.68	6.4	1.68	

75	0.00074	0.55	1.67	5.5	1.67	

76	0.00075	0.46	1.655	4.6	1.655	

77	0.00076	0.37	1.645	3.7	1.645	

78	0.00077	0.285	1.63	2.85	1.63	

79	0.00078	0.2	1.61	2	1.61	

80	0.00079	0.13	1.585	1.3	1.585	

81	0.0008	0.065	1.55	0.65	1.55	

82	0.00081	0.035	1.47	0.35	1.47	

83	0.00082	0.03	1.375	0.3	1.375	

84	0.00083	0.03	1.275	0.3	1.275	

85	0.00084	0.03	1.175	0.3	1.175	

86	0.00085	0.03	1.085	0.3	1.085	

87	0.00086	0.03	1.2	0.3	1.2	

88	0.00087	0.03	1.305	0.3	1.305	

89	0.00088	0.03	1.4	0.3	1.4	

90	0.00089	0.04	1.49	0.4	1.49	

91	0.0009	0.07	1.555	0.7	1.555	

92	0.00091	0.13	1.59	1.3	1.59	

93	0.00092	0.205	1.61	2.05	1.61	

94	0.00093	0.285	1.625	2.85	1.625	

95	0.00094	0.365	1.645	3.65	1.645	

96	0.00095	0.45	1.66	4.5	1.66	

97	0.00096	0.535	1.67	5.35	1.67	

98	0.00097	0.62	1.68	6.2	1.68	

99	0.00098	0.705	1.69	7.05	1.69	

100	0.00099	0.79	1.7	7.9	1.7	

101	0.001	0.88	1.705	8.8	1.705	

102	0.00101	0.965	1.72	9.65	1.72	

103	0.00102	1.05	1.73	10.5	1.73	

104	0.00103	1.135	1.735	11.35	1.735	

105	0.00104	1.225	1.75	12.25	1.75	

106	0.00105	1.31	1.76	13.1	1.76	

107	0.00106	1.395	1.765	13.95	1.765	

108	0.00107	1.48	1.775	14.8	1.775	

109	0.00108	1.57	1.785	15.7	1.785	

110	0.00109	1.655	1.795	16.55	1.795	

111	0.0011	1.74	1.8	17.4	1.8	

112	0.00111	1.83	1.815	18.3	1.815	

113	0.00112	1.91	1.82	19.1	1.82	

114	0.00113	2	1.835	20	1.835	

115	0.00114	2.085	1.845	20.85	1.845	

116	0.00115	2.17	1.845	21.7	1.845	

117	0.00116	2.255	1.855	22.55	1.855	

118	0.00117	2.345	1.865	23.45	1.865	

119	0.00118	2.43	1.875	24.3	1.875	

120	0.00119	2.515	1.885	25.15	1.885	

121	0.0012	2.6	1.895	26	1.895	

122	0.00121	2.685	1.905	26.85	1.905	

123	0.00122	2.765	1.91	27.65	1.91	

124	0.00123	2.855	1.925	28.55	1.925	

125	0.00124	2.94	1.935	29.4	1.935	

126	0.00125	3.02	1.94	30.2	1.94	

127	0.00126	3.11	1.955	31.1	1.955	

128	0.00127	3.19	1.96	31.9	1.96	

129	0.00128	3.275	1.97	32.75	1.97	

130	0.00129	3.36	1.985	33.6	1.985	

131	0.0013	3.445	1.995	34.45	1.995	

132	0.00131	3.54	2.01	35.4	2.01	

133	0.00132	3.485	2	34.85	2	

134	0.00133	3.38	1.985	33.8	1.985	

135	0.00134	3.28	1.975	32.8	1.975	

136	0.00135	3.195	1.965	31.95	1.965	

137	0.00136	3.105	1.95	31.05	1.95	

138	0.00137	3.015	1.94	30.15	1.94	

139	0.00138	2.925	1.93	29.25	1.93	

140	0.00139	2.83	1.92	28.3	1.92	

141	0.0014	2.74	1.91	27.4	1.91	

142	0.00141	2.65	1.9	26.5	1.9	

143	0.00142	2.56	1.89	25.6	1.89	

144	0.00143	2.465	1.88	24.65	1.88	

145	0.00144	2.38	1.87	23.8	1.87	

146	0.00145	2.29	1.86	22.9	1.86	

147	0.00146	2.195	1.85	21.95	1.85	

148	0.00147	2.105	1.84	21.05	1.84	

149	0.00148	2.015	1.835	20.15	1.835	

150	0.00149	1.925	1.82	19.25	1.82	

151	0.0015	1.835	1.81	18.35	1.81	

152	0.00151	1.745	1.8	17.45	1.8	

153	0.00152	1.65	1.795	16.5	1.795	

154	0.00153	1.56	1.78	15.6	1.78	

155	0.00154	1.47	1.775	14.7	1.775	

156	0.00155	1.38	1.765	13.8	1.765	

157	0.00156	1.285	1.755	12.85	1.755	

158	0.00157	1.195	1.745	11.95	1.745	

159	0.00158	1.105	1.735	11.05	1.735	

160	0.00159	1.01	1.72	10.1	1.72	

161	0.0016	0.92	1.715	9.2	1.715	

162	0.00161	0.83	1.705	8.3	1.705	

163	0.00162	0.74	1.69	7.4	1.69	

164	0.00163	0.645	1.68	6.45	1.68	

165	0.00164	0.56	1.67	5.6	1.67	

166	0.00165	0.465	1.655	4.65	1.655	

167	0.00166	0.38	1.645	3.8	1.645	

168	0.00167	0.295	1.63	2.95	1.63	

169	0.00168	0.21	1.61	2.1	1.61	

170	0.00169	0.13	1.585	1.3	1.585	

171	0.0017	0.07	1.55	0.7	1.55	

172	0.00171	0.035	1.475	0.35	1.475	

173	0.00172	0.03	1.385	0.3	1.385	

174	0.00173	0.03	1.285	0.3	1.285	

175	0.00174	0.03	1.185	0.3	1.185	

176	0.00175	0.025	1.08	0.25	1.08	

177	0.00176	0.03	1.19	0.3	1.19	

178	0.00177	0.03	1.295	0.3	1.295	

179	0.00178	0.035	1.395	0.35	1.395	

180	0.00179	0.04	1.485	0.4	1.485	

181	0.0018	0.07	1.55	0.7	1.55	

182	0.00181	0.125	1.585	1.25	1.585	

183	0.00182	0.2	1.61	2	1.61	

184	0.00183	0.28	1.63	2.8	1.63	

185	0.00184	0.36	1.645	3.6	1.645	

186	0.00185	0.445	1.655	4.45	1.655	

187	0.00186	0.53	1.67	5.3	1.67	

188	0.00187	0.61	1.68	6.1	1.68	

189	0.00188	0.7	1.69	7	1.69	

190	0.00189	0.78	1.7	7.8	1.7	

191	0.0019	0.87	1.71	8.7	1.71	

192	0.00191	0.955	1.72	9.55	1.72	

193	0.00192	1.045	1.73	10.45	1.73	

194	0.00193	1.13	1.735	11.3	1.735	

195	0.00194	1.215	1.75	12.15	1.75	

196	0.00195	1.3	1.755	13	1.755	

197	0.00196	1.39	1.765	13.9	1.765	

198	0.00197	1.475	1.775	14.75	1.775	

199	0.00198	1.565	1.785	15.65	1.785	

200	0.00199	1.645	1.79	16.45	1.79	

201	0.002	1.735	1.8	17.35	1.8	

202	0.00201	1.82	1.81	18.2	1.81	

203	0.00202	1.905	1.82	19.05	1.82	

204	0.00203	1.99	1.825	19.9	1.825	

205	0.00204	2.08	1.84	20.8	1.84	

206	0.00205	2.165	1.845	21.65	1.845	

207	0.00206	2.25	1.86	22.5	1.86	

208	0.00207	2.335	1.87	23.35	1.87	

209	0.00208	2.42	1.875	24.2	1.875	

210	0.00209	2.505	1.885	25.05	1.885	

211	0.0021	2.595	1.895	25.95	1.895	

212	0.00211	2.68	1.9	26.8	1.9	

213	0.00212	2.765	1.915	27.65	1.915	

214	0.00213	2.85	1.925	28.5	1.925	

215	0.00214	2.935	1.935	29.35	1.935	

216	0.00215	3.02	1.94	30.2	1.94	

217	0.00216	3.105	1.955	31.05	1.955	

218	0.00217	3.185	1.96	31.85	1.96	

219	0.00218	3.27	1.975	32.7	1.975	

220	0.00219	3.355	1.985	33.55	1.985	

221	0.0022	3.44	1.995	34.4	1.995	

222	0.00221	3.53	2.005	35.3	2.005	

223	0.00222	3.495	2.005	34.95	2.005	

224	0.00223	3.385	1.985	33.85	1.985	

225	0.00224	3.295	1.975	32.95	1.975	

226	0.00225	3.2	1.965	32	1.965	

227	0.00226	3.115	1.955	31.15	1.955	

228	0.00227	3.02	1.945	30.2	1.945	

229	0.00228	2.93	1.935	29.3	1.935	

230	0.00229	2.84	1.92	28.4	1.92	

231	0.0023	2.75	1.91	27.5	1.91	

232	0.00231	2.66	1.9	26.6	1.9	

233	0.00232	2.575	1.895	25.75	1.895	

234	0.00233	2.475	1.88	24.75	1.88	

235	0.00234	2.39	1.87	23.9	1.87	

236	0.00235	2.295	1.865	22.95	1.865	

237	0.00236	2.205	1.85	22.05	1.85	

238	0.00237	2.115	1.84	21.15	1.84	

239	0.00238	2.02	1.835	20.2	1.835	

240	0.00239	1.93	1.82	19.3	1.82	

241	0.0024	1.84	1.81	18.4	1.81	

242	0.00241	1.75	1.805	17.5	1.805	

243	0.00242	1.66	1.79	16.6	1.79	

244	0.00243	1.57	1.785	15.7	1.785	

245	0.00244	1.48	1.775	14.8	1.775	

246	0.00245	1.385	1.765	13.85	1.765	

247	0.00246	1.295	1.755	12.95	1.755	

248	0.00247	1.205	1.745	12.05	1.745	

249	0.00248	1.11	1.735	11.1	1.735	

250	0.00249	1.02	1.725	10.2	1.725	

251	0.0025	0.925	1.715	9.25	1.715	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 0 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -2 10 5 0 -20 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 0.65 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.77 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 6.5 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.77 1 1

6 251

1	0	1.56	1.77	15.6	1.77	

2	1E-5	1.46	1.765	14.6	1.765	

3	2E-5	1.375	1.755	13.75	1.755	

4	3E-5	1.28	1.745	12.8	1.745	

5	4E-5	1.19	1.735	11.9	1.735	

6	5E-5	1.1	1.725	11	1.725	

7	6E-5	1.005	1.715	10.05	1.715	

8	7E-5	0.915	1.705	9.15	1.705	

9	8E-5	0.825	1.695	8.25	1.695	

10	9E-5	0.73	1.685	7.3	1.685	

11	0.0001	0.64	1.67	6.4	1.67	

12	0.00011	0.55	1.66	5.5	1.66	

13	0.00012	0.46	1.65	4.6	1.65	

14	0.00013	0.37	1.635	3.7	1.635	

15	0.00014	0.285	1.62	2.85	1.62	

16	0.00015	0.205	1.6	2.05	1.6	

17	0.00016	0.125	1.575	1.25	1.575	

18	0.00017	0.105	1.565	1.05	1.565	

19	0.00018	0.19	1.6	1.9	1.6	

20	0.00019	0.28	1.62	2.8	1.62	

21	0.0002	0.355	1.63	3.55	1.63	

22	0.00021	0.445	1.65	4.45	1.65	

23	0.00022	0.525	1.66	5.25	1.66	

24	0.00023	0.615	1.67	6.15	1.67	

25	0.00024	0.7	1.685	7	1.685	

26	0.00025	0.79	1.695	7.9	1.695	

27	0.00026	0.87	1.7	8.7	1.7	

28	0.00027	0.96	1.715	9.6	1.715	

29	0.00028	1.045	1.72	10.45	1.72	

30	0.00029	1.13	1.73	11.3	1.73	

31	0.0003	1.22	1.74	12.2	1.74	

32	0.00031	1.31	1.75	13.1	1.75	

33	0.00032	1.39	1.76	13.9	1.76	

34	0.00033	1.48	1.765	14.8	1.765	

35	0.00034	1.565	1.775	15.65	1.775	

36	0.00035	1.65	1.78	16.5	1.78	

37	0.00036	1.74	1.79	17.4	1.79	

38	0.00037	1.825	1.805	18.25	1.805	

39	0.00038	1.91	1.81	19.1	1.81	

40	0.00039	2	1.82	20	1.82	

41	0.0004	2.085	1.83	20.85	1.83	

42	0.00041	2.17	1.835	21.7	1.835	

43	0.00042	2.255	1.845	22.55	1.845	

44	0.00043	2.345	1.855	23.45	1.855	

45	0.00044	2.425	1.86	24.25	1.86	

46	0.00045	2.515	1.875	25.15	1.875	

47	0.00046	2.6	1.88	26	1.88	

48	0.00047	2.685	1.89	26.85	1.89	

49	0.00048	2.775	1.9	27.75	1.9	

50	0.00049	2.86	1.91	28.6	1.91	

51	0.0005	2.94	1.915	29.4	1.915	

52	0.00051	3.03	1.93	30.3	1.93	

53	0.00052	3.115	1.935	31.15	1.935	

54	0.00053	3.2	1.945	32	1.945	

55	0.00054	3.285	1.955	32.85	1.955	

56	0.00055	3.37	1.97	33.7	1.97	

57	0.00056	3.455	1.975	34.55	1.975	

58	0.00057	3.54	1.985	35.4	1.985	

59	0.00058	3.625	1.995	36.25	1.995	

60	0.00059	3.71	2.01	37.1	2.01	

61	0.0006	3.795	2.01	37.95	2.01	

62	0.00061	3.88	2.03	38.8	2.03	

63	0.00062	3.965	2.035	39.65	2.035	

64	0.00063	4.05	2.045	40.5	2.045	

65	0.00064	3.945	2.035	39.45	2.035	

66	0.00065	3.845	2.02	38.45	2.02	

67	0.00066	3.745	2.005	37.45	2.005	

68	0.00067	3.66	2	36.6	2	

69	0.00068	3.57	1.99	35.7	1.99	

70	0.00069	3.475	1.975	34.75	1.975	

71	0.0007	3.385	1.965	33.85	1.965	

72	0.00071	3.295	1.96	32.95	1.96	

73	0.00072	3.205	1.945	32.05	1.945	

74	0.00073	3.115	1.935	31.15	1.935	

75	0.00074	3.025	1.925	30.25	1.925	

76	0.00075	2.93	1.915	29.3	1.915	

77	0.00076	2.84	1.905	28.4	1.905	

78	0.00077	2.75	1.9	27.5	1.9	

79	0.00078	2.66	1.885	26.6	1.885	

80	0.00079	2.57	1.88	25.7	1.88	

81	0.0008	2.48	1.87	24.8	1.87	

82	0.00081	2.385	1.855	23.85	1.855	

83	0.00082	2.295	1.845	22.95	1.845	

84	0.00083	2.205	1.84	22.05	1.84	

85	0.00084	2.11	1.83	21.1	1.83	

86	0.00085	2.02	1.815	20.2	1.815	

87	0.00086	1.93	1.81	19.3	1.81	

88	0.00087	1.84	1.805	18.4	1.805	

89	0.00088	1.745	1.79	17.45	1.79	

90	0.00089	1.655	1.785	16.55	1.785	

91	0.0009	1.565	1.775	15.65	1.775	

92	0.00091	1.475	1.765	14.75	1.765	

93	0.00092	1.38	1.755	13.8	1.755	

94	0.00093	1.29	1.745	12.9	1.745	

95	0.00094	1.2	1.735	12	1.735	

96	0.00095	1.105	1.73	11.05	1.73	

97	0.00096	1.015	1.715	10.15	1.715	

98	0.00097	0.92	1.705	9.2	1.705	

99	0.00098	0.83	1.695	8.3	1.695	

100	0.00099	0.74	1.685	7.4	1.685	

101	0.001	0.65	1.675	6.5	1.675	

102	0.00101	0.56	1.665	5.6	1.665	

103	0.00102	0.47	1.65	4.7	1.65	

104	0.00103	0.38	1.635	3.8	1.635	

105	0.00104	0.295	1.62	2.95	1.62	

106	0.00105	0.21	1.605	2.1	1.605	

107	0.00106	0.135	1.58	1.35	1.58	

108	0.00107	0.095	1.56	0.95	1.56	

109	0.00108	0.185	1.6	1.85	1.6	

110	0.00109	0.27	1.615	2.7	1.615	

111	0.0011	0.355	1.635	3.55	1.635	

112	0.00111	0.435	1.645	4.35	1.645	

113	0.00112	0.52	1.655	5.2	1.655	

114	0.00113	0.61	1.67	6.1	1.67	

115	0.00114	0.695	1.685	6.95	1.685	

116	0.00115	0.78	1.69	7.8	1.69	

117	0.00116	0.865	1.7	8.65	1.7	

118	0.00117	0.95	1.71	9.5	1.71	

119	0.00118	1.04	1.72	10.4	1.72	

120	0.00119	1.125	1.73	11.25	1.73	

121	0.0012	1.215	1.74	12.15	1.74	

122	0.00121	1.3	1.745	13	1.745	

123	0.00122	1.385	1.755	13.85	1.755	

124	0.00123	1.47	1.765	14.7	1.765	

125	0.00124	1.56	1.77	15.6	1.77	

126	0.00125	1.64	1.78	16.4	1.78	

127	0.00126	1.73	1.79	17.3	1.79	

128	0.00127	1.82	1.8	18.2	1.8	

129	0.00128	1.905	1.81	19.05	1.81	

130	0.00129	1.99	1.815	19.9	1.815	

131	0.0013	2.075	1.83	20.75	1.83	

132	0.00131	2.16	1.83	21.6	1.83	

133	0.00132	2.25	1.845	22.5	1.845	

134	0.00133	2.335	1.85	23.35	1.85	

135	0.00134	2.42	1.86	24.2	1.86	

136	0.00135	2.505	1.87	25.05	1.87	

137	0.00136	2.595	1.885	25.95	1.885	

138	0.00137	2.68	1.89	26.8	1.89	

139	0.00138	2.765	1.9	27.65	1.9	

140	0.00139	2.85	1.905	28.5	1.905	

141	0.0014	2.94	1.915	29.4	1.915	

142	0.00141	3.02	1.925	30.2	1.925	

143	0.00142	3.11	1.935	31.1	1.935	

144	0.00143	3.19	1.945	31.9	1.945	

145	0.00144	3.28	1.955	32.8	1.955	

146	0.00145	3.365	1.965	33.65	1.965	

147	0.00146	3.45	1.975	34.5	1.975	

148	0.00147	3.53	1.985	35.3	1.985	

149	0.00148	3.62	1.995	36.2	1.995	

150	0.00149	3.705	2.005	37.05	2.005	

151	0.0015	3.79	2.015	37.9	2.015	

152	0.00151	3.87	2.025	38.7	2.025	

153	0.00152	3.96	2.035	39.6	2.035	

154	0.00153	4.045	2.045	40.45	2.045	

155	0.00154	3.955	2.035	39.55	2.035	

156	0.00155	3.85	2.02	38.5	2.02	

157	0.00156	3.755	2.01	37.55	2.01	

158	0.00157	3.665	2	36.65	2	

159	0.00158	3.575	1.99	35.75	1.99	

160	0.00159	3.485	1.975	34.85	1.975	

161	0.0016	3.395	1.97	33.95	1.97	

162	0.00161	3.305	1.955	33.05	1.955	

163	0.00162	3.215	1.945	32.15	1.945	

164	0.00163	3.12	1.935	31.2	1.935	

165	0.00164	3.035	1.93	30.35	1.93	

166	0.00165	2.94	1.915	29.4	1.915	

167	0.00166	2.85	1.91	28.5	1.91	

168	0.00167	2.76	1.9	27.6	1.9	

169	0.00168	2.67	1.885	26.7	1.885	

170	0.00169	2.575	1.88	25.75	1.88	

171	0.0017	2.485	1.87	24.85	1.87	

172	0.00171	2.395	1.855	23.95	1.855	

173	0.00172	2.3	1.85	23	1.85	

174	0.00173	2.21	1.84	22.1	1.84	

175	0.00174	2.12	1.83	21.2	1.83	

176	0.00175	2.025	1.82	20.25	1.82	

177	0.00176	1.94	1.815	19.4	1.815	

178	0.00177	1.845	1.8	18.45	1.8	

179	0.00178	1.755	1.795	17.55	1.795	

180	0.00179	1.665	1.785	16.65	1.785	

181	0.0018	1.575	1.775	15.75	1.775	

182	0.00181	1.48	1.765	14.8	1.765	

183	0.00182	1.39	1.76	13.9	1.76	

184	0.00183	1.3	1.745	13	1.745	

185	0.00184	1.205	1.74	12.05	1.74	

186	0.00185	1.115	1.725	11.15	1.725	

187	0.00186	1.025	1.72	10.25	1.72	

188	0.00187	0.93	1.705	9.3	1.705	

189	0.00188	0.84	1.7	8.4	1.7	

190	0.00189	0.75	1.685	7.5	1.685	

191	0.0019	0.655	1.675	6.55	1.675	

192	0.00191	0.565	1.665	5.65	1.665	

193	0.00192	0.48	1.655	4.8	1.655	

194	0.00193	0.39	1.635	3.9	1.635	

195	0.00194	0.3	1.625	3	1.625	

196	0.00195	0.215	1.605	2.15	1.605	

197	0.00196	0.14	1.58	1.4	1.58	

198	0.00197	0.09	1.56	0.9	1.56	

199	0.00198	0.18	1.595	1.8	1.595	

200	0.00199	0.26	1.615	2.6	1.615	

201	0.002	0.35	1.635	3.5	1.635	

202	0.00201	0.43	1.645	4.3	1.645	

203	0.00202	0.515	1.66	5.15	1.66	

204	0.00203	0.6	1.67	6	1.67	

205	0.00204	0.685	1.685	6.85	1.685	

206	0.00205	0.77	1.69	7.7	1.69	

207	0.00206	0.86	1.7	8.6	1.7	

208	0.00207	0.945	1.715	9.45	1.715	

209	0.00208	1.035	1.72	10.35	1.72	

210	0.00209	1.12	1.73	11.2	1.73	

211	0.0021	1.21	1.74	12.1	1.74	

212	0.00211	1.295	1.745	12.95	1.745	

213	0.00212	1.38	1.75	13.8	1.75	

214	0.00213	1.47	1.765	14.7	1.765	

215	0.00214	1.55	1.77	15.5	1.77	

216	0.00215	1.64	1.78	16.4	1.78	

217	0.00216	1.725	1.79	17.25	1.79	

218	0.00217	1.81	1.8	18.1	1.8	

219	0.00218	1.895	1.805	18.95	1.805	

220	0.00219	1.98	1.82	19.8	1.82	

221	0.0022	2.07	1.825	20.7	1.825	

222	0.00221	2.155	1.835	21.55	1.835	

223	0.00222	2.24	1.845	22.4	1.845	

224	0.00223	2.33	1.855	23.3	1.855	

225	0.00224	2.415	1.86	24.15	1.86	

226	0.00225	2.5	1.87	25	1.87	

227	0.00226	2.59	1.88	25.9	1.88	

228	0.00227	2.67	1.885	26.7	1.885	

229	0.00228	2.76	1.9	27.6	1.9	

230	0.00229	2.845	1.905	28.45	1.905	

231	0.0023	2.93	1.915	29.3	1.915	

232	0.00231	3.015	1.925	30.15	1.925	

233	0.00232	3.1	1.935	31	1.935	

234	0.00233	3.185	1.945	31.85	1.945	

235	0.00234	3.27	1.955	32.7	1.955	

236	0.00235	3.36	1.965	33.6	1.965	

237	0.00236	3.44	1.97	34.4	1.97	

238	0.00237	3.525	1.985	35.25	1.985	

239	0.00238	3.61	1.995	36.1	1.995	

240	0.00239	3.695	2.005	36.95	2.005	

241	0.0024	3.78	2.01	37.8	2.01	

242	0.00241	3.87	2.025	38.7	2.025	

243	0.00242	3.95	2.035	39.5	2.035	

244	0.00243	4.045	2.045	40.45	2.045	

245	0.00244	3.965	2.035	39.65	2.035	

246	0.00245	3.86	2.02	38.6	2.02	

247	0.00246	3.765	2.01	37.65	2.01	

248	0.00247	3.675	2.005	36.75	2.005	

249	0.00248	3.58	1.985	35.8	1.985	

250	0.00249	3.49	1.975	34.9	1.975	

251	0.0025	3.4	1.97	34	1.97	
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CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 0.65 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.77 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 6.5 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.77 1 1

6 251

1	0	1.56	1.77	15.6	1.77	

2	1E-5	1.46	1.765	14.6	1.765	

3	2E-5	1.375	1.755	13.75	1.755	

4	3E-5	1.28	1.745	12.8	1.745	

5	4E-5	1.19	1.735	11.9	1.735	

6	5E-5	1.1	1.725	11	1.725	

7	6E-5	1.005	1.715	10.05	1.715	

8	7E-5	0.915	1.705	9.15	1.705	

9	8E-5	0.825	1.695	8.25	1.695	

10	9E-5	0.73	1.685	7.3	1.685	

11	0.0001	0.64	1.67	6.4	1.67	

12	0.00011	0.55	1.66	5.5	1.66	

13	0.00012	0.46	1.65	4.6	1.65	

14	0.00013	0.37	1.635	3.7	1.635	

15	0.00014	0.285	1.62	2.85	1.62	

16	0.00015	0.205	1.6	2.05	1.6	

17	0.00016	0.125	1.575	1.25	1.575	

18	0.00017	0.105	1.565	1.05	1.565	

19	0.00018	0.19	1.6	1.9	1.6	

20	0.00019	0.28	1.62	2.8	1.62	

21	0.0002	0.355	1.63	3.55	1.63	

22	0.00021	0.445	1.65	4.45	1.65	

23	0.00022	0.525	1.66	5.25	1.66	

24	0.00023	0.615	1.67	6.15	1.67	

25	0.00024	0.7	1.685	7	1.685	

26	0.00025	0.79	1.695	7.9	1.695	

27	0.00026	0.87	1.7	8.7	1.7	

28	0.00027	0.96	1.715	9.6	1.715	

29	0.00028	1.045	1.72	10.45	1.72	

30	0.00029	1.13	1.73	11.3	1.73	

31	0.0003	1.22	1.74	12.2	1.74	

32	0.00031	1.31	1.75	13.1	1.75	

33	0.00032	1.39	1.76	13.9	1.76	

34	0.00033	1.48	1.765	14.8	1.765	

35	0.00034	1.565	1.775	15.65	1.775	

36	0.00035	1.65	1.78	16.5	1.78	

37	0.00036	1.74	1.79	17.4	1.79	

38	0.00037	1.825	1.805	18.25	1.805	

39	0.00038	1.91	1.81	19.1	1.81	

40	0.00039	2	1.82	20	1.82	

41	0.0004	2.085	1.83	20.85	1.83	

42	0.00041	2.17	1.835	21.7	1.835	

43	0.00042	2.255	1.845	22.55	1.845	

44	0.00043	2.345	1.855	23.45	1.855	

45	0.00044	2.425	1.86	24.25	1.86	

46	0.00045	2.515	1.875	25.15	1.875	

47	0.00046	2.6	1.88	26	1.88	

48	0.00047	2.685	1.89	26.85	1.89	

49	0.00048	2.775	1.9	27.75	1.9	

50	0.00049	2.86	1.91	28.6	1.91	

51	0.0005	2.94	1.915	29.4	1.915	

52	0.00051	3.03	1.93	30.3	1.93	

53	0.00052	3.115	1.935	31.15	1.935	

54	0.00053	3.2	1.945	32	1.945	

55	0.00054	3.285	1.955	32.85	1.955	

56	0.00055	3.37	1.97	33.7	1.97	

57	0.00056	3.455	1.975	34.55	1.975	

58	0.00057	3.54	1.985	35.4	1.985	

59	0.00058	3.625	1.995	36.25	1.995	

60	0.00059	3.71	2.01	37.1	2.01	

61	0.0006	3.795	2.01	37.95	2.01	

62	0.00061	3.88	2.03	38.8	2.03	

63	0.00062	3.965	2.035	39.65	2.035	

64	0.00063	4.05	2.045	40.5	2.045	

65	0.00064	3.945	2.035	39.45	2.035	

66	0.00065	3.845	2.02	38.45	2.02	

67	0.00066	3.745	2.005	37.45	2.005	

68	0.00067	3.66	2	36.6	2	

69	0.00068	3.57	1.99	35.7	1.99	

70	0.00069	3.475	1.975	34.75	1.975	

71	0.0007	3.385	1.965	33.85	1.965	

72	0.00071	3.295	1.96	32.95	1.96	

73	0.00072	3.205	1.945	32.05	1.945	

74	0.00073	3.115	1.935	31.15	1.935	

75	0.00074	3.025	1.925	30.25	1.925	

76	0.00075	2.93	1.915	29.3	1.915	

77	0.00076	2.84	1.905	28.4	1.905	

78	0.00077	2.75	1.9	27.5	1.9	

79	0.00078	2.66	1.885	26.6	1.885	

80	0.00079	2.57	1.88	25.7	1.88	

81	0.0008	2.48	1.87	24.8	1.87	

82	0.00081	2.385	1.855	23.85	1.855	

83	0.00082	2.295	1.845	22.95	1.845	

84	0.00083	2.205	1.84	22.05	1.84	

85	0.00084	2.11	1.83	21.1	1.83	

86	0.00085	2.02	1.815	20.2	1.815	

87	0.00086	1.93	1.81	19.3	1.81	

88	0.00087	1.84	1.805	18.4	1.805	

89	0.00088	1.745	1.79	17.45	1.79	

90	0.00089	1.655	1.785	16.55	1.785	

91	0.0009	1.565	1.775	15.65	1.775	

92	0.00091	1.475	1.765	14.75	1.765	

93	0.00092	1.38	1.755	13.8	1.755	

94	0.00093	1.29	1.745	12.9	1.745	

95	0.00094	1.2	1.735	12	1.735	

96	0.00095	1.105	1.73	11.05	1.73	

97	0.00096	1.015	1.715	10.15	1.715	

98	0.00097	0.92	1.705	9.2	1.705	

99	0.00098	0.83	1.695	8.3	1.695	

100	0.00099	0.74	1.685	7.4	1.685	

101	0.001	0.65	1.675	6.5	1.675	

102	0.00101	0.56	1.665	5.6	1.665	

103	0.00102	0.47	1.65	4.7	1.65	

104	0.00103	0.38	1.635	3.8	1.635	

105	0.00104	0.295	1.62	2.95	1.62	

106	0.00105	0.21	1.605	2.1	1.605	

107	0.00106	0.135	1.58	1.35	1.58	

108	0.00107	0.095	1.56	0.95	1.56	

109	0.00108	0.185	1.6	1.85	1.6	

110	0.00109	0.27	1.615	2.7	1.615	

111	0.0011	0.355	1.635	3.55	1.635	

112	0.00111	0.435	1.645	4.35	1.645	

113	0.00112	0.52	1.655	5.2	1.655	

114	0.00113	0.61	1.67	6.1	1.67	

115	0.00114	0.695	1.685	6.95	1.685	

116	0.00115	0.78	1.69	7.8	1.69	

117	0.00116	0.865	1.7	8.65	1.7	

118	0.00117	0.95	1.71	9.5	1.71	

119	0.00118	1.04	1.72	10.4	1.72	

120	0.00119	1.125	1.73	11.25	1.73	

121	0.0012	1.215	1.74	12.15	1.74	

122	0.00121	1.3	1.745	13	1.745	

123	0.00122	1.385	1.755	13.85	1.755	

124	0.00123	1.47	1.765	14.7	1.765	

125	0.00124	1.56	1.77	15.6	1.77	

126	0.00125	1.64	1.78	16.4	1.78	

127	0.00126	1.73	1.79	17.3	1.79	

128	0.00127	1.82	1.8	18.2	1.8	

129	0.00128	1.905	1.81	19.05	1.81	

130	0.00129	1.99	1.815	19.9	1.815	

131	0.0013	2.075	1.83	20.75	1.83	

132	0.00131	2.16	1.83	21.6	1.83	

133	0.00132	2.25	1.845	22.5	1.845	

134	0.00133	2.335	1.85	23.35	1.85	

135	0.00134	2.42	1.86	24.2	1.86	

136	0.00135	2.505	1.87	25.05	1.87	

137	0.00136	2.595	1.885	25.95	1.885	

138	0.00137	2.68	1.89	26.8	1.89	

139	0.00138	2.765	1.9	27.65	1.9	

140	0.00139	2.85	1.905	28.5	1.905	

141	0.0014	2.94	1.915	29.4	1.915	

142	0.00141	3.02	1.925	30.2	1.925	

143	0.00142	3.11	1.935	31.1	1.935	

144	0.00143	3.19	1.945	31.9	1.945	

145	0.00144	3.28	1.955	32.8	1.955	

146	0.00145	3.365	1.965	33.65	1.965	

147	0.00146	3.45	1.975	34.5	1.975	

148	0.00147	3.53	1.985	35.3	1.985	

149	0.00148	3.62	1.995	36.2	1.995	

150	0.00149	3.705	2.005	37.05	2.005	

151	0.0015	3.79	2.015	37.9	2.015	

152	0.00151	3.87	2.025	38.7	2.025	

153	0.00152	3.96	2.035	39.6	2.035	

154	0.00153	4.045	2.045	40.45	2.045	

155	0.00154	3.955	2.035	39.55	2.035	

156	0.00155	3.85	2.02	38.5	2.02	

157	0.00156	3.755	2.01	37.55	2.01	

158	0.00157	3.665	2	36.65	2	

159	0.00158	3.575	1.99	35.75	1.99	

160	0.00159	3.485	1.975	34.85	1.975	

161	0.0016	3.395	1.97	33.95	1.97	

162	0.00161	3.305	1.955	33.05	1.955	

163	0.00162	3.215	1.945	32.15	1.945	

164	0.00163	3.12	1.935	31.2	1.935	

165	0.00164	3.035	1.93	30.35	1.93	

166	0.00165	2.94	1.915	29.4	1.915	

167	0.00166	2.85	1.91	28.5	1.91	

168	0.00167	2.76	1.9	27.6	1.9	

169	0.00168	2.67	1.885	26.7	1.885	

170	0.00169	2.575	1.88	25.75	1.88	

171	0.0017	2.485	1.87	24.85	1.87	

172	0.00171	2.395	1.855	23.95	1.855	

173	0.00172	2.3	1.85	23	1.85	

174	0.00173	2.21	1.84	22.1	1.84	

175	0.00174	2.12	1.83	21.2	1.83	

176	0.00175	2.025	1.82	20.25	1.82	

177	0.00176	1.94	1.815	19.4	1.815	

178	0.00177	1.845	1.8	18.45	1.8	

179	0.00178	1.755	1.795	17.55	1.795	

180	0.00179	1.665	1.785	16.65	1.785	

181	0.0018	1.575	1.775	15.75	1.775	

182	0.00181	1.48	1.765	14.8	1.765	

183	0.00182	1.39	1.76	13.9	1.76	

184	0.00183	1.3	1.745	13	1.745	

185	0.00184	1.205	1.74	12.05	1.74	

186	0.00185	1.115	1.725	11.15	1.725	

187	0.00186	1.025	1.72	10.25	1.72	

188	0.00187	0.93	1.705	9.3	1.705	

189	0.00188	0.84	1.7	8.4	1.7	

190	0.00189	0.75	1.685	7.5	1.685	

191	0.0019	0.655	1.675	6.55	1.675	

192	0.00191	0.565	1.665	5.65	1.665	

193	0.00192	0.48	1.655	4.8	1.655	

194	0.00193	0.39	1.635	3.9	1.635	

195	0.00194	0.3	1.625	3	1.625	

196	0.00195	0.215	1.605	2.15	1.605	

197	0.00196	0.14	1.58	1.4	1.58	

198	0.00197	0.09	1.56	0.9	1.56	

199	0.00198	0.18	1.595	1.8	1.595	

200	0.00199	0.26	1.615	2.6	1.615	

201	0.002	0.35	1.635	3.5	1.635	

202	0.00201	0.43	1.645	4.3	1.645	

203	0.00202	0.515	1.66	5.15	1.66	

204	0.00203	0.6	1.67	6	1.67	

205	0.00204	0.685	1.685	6.85	1.685	

206	0.00205	0.77	1.69	7.7	1.69	

207	0.00206	0.86	1.7	8.6	1.7	

208	0.00207	0.945	1.715	9.45	1.715	

209	0.00208	1.035	1.72	10.35	1.72	

210	0.00209	1.12	1.73	11.2	1.73	

211	0.0021	1.21	1.74	12.1	1.74	

212	0.00211	1.295	1.745	12.95	1.745	

213	0.00212	1.38	1.75	13.8	1.75	

214	0.00213	1.47	1.765	14.7	1.765	

215	0.00214	1.55	1.77	15.5	1.77	

216	0.00215	1.64	1.78	16.4	1.78	

217	0.00216	1.725	1.79	17.25	1.79	

218	0.00217	1.81	1.8	18.1	1.8	

219	0.00218	1.895	1.805	18.95	1.805	

220	0.00219	1.98	1.82	19.8	1.82	

221	0.0022	2.07	1.825	20.7	1.825	

222	0.00221	2.155	1.835	21.55	1.835	

223	0.00222	2.24	1.845	22.4	1.845	

224	0.00223	2.33	1.855	23.3	1.855	

225	0.00224	2.415	1.86	24.15	1.86	

226	0.00225	2.5	1.87	25	1.87	

227	0.00226	2.59	1.88	25.9	1.88	

228	0.00227	2.67	1.885	26.7	1.885	

229	0.00228	2.76	1.9	27.6	1.9	

230	0.00229	2.845	1.905	28.45	1.905	

231	0.0023	2.93	1.915	29.3	1.915	

232	0.00231	3.015	1.925	30.15	1.925	

233	0.00232	3.1	1.935	31	1.935	

234	0.00233	3.185	1.945	31.85	1.945	

235	0.00234	3.27	1.955	32.7	1.955	

236	0.00235	3.36	1.965	33.6	1.965	

237	0.00236	3.44	1.97	34.4	1.97	

238	0.00237	3.525	1.985	35.25	1.985	

239	0.00238	3.61	1.995	36.1	1.995	

240	0.00239	3.695	2.005	36.95	2.005	

241	0.0024	3.78	2.01	37.8	2.01	

242	0.00241	3.87	2.025	38.7	2.025	

243	0.00242	3.95	2.035	39.5	2.035	

244	0.00243	4.045	2.045	40.45	2.045	

245	0.00244	3.965	2.035	39.65	2.035	

246	0.00245	3.86	2.02	38.6	2.02	

247	0.00246	3.765	2.01	37.65	2.01	

248	0.00247	3.675	2.005	36.75	2.005	

249	0.00248	3.58	1.985	35.8	1.985	

250	0.00249	3.49	1.975	34.9	1.975	

251	0.0025	3.4	1.97	34	1.97	
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1 0 0
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-1
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0

0 1E-5 0.0025 0 0 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -2 10 5 0 -20 100 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 2

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -3.905 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 -3.62 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 -3.905 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 -3.62 1 1

6 251

1	0	0.005	0.135	0.005	0.135	

2	1E-5	0.21	0.335	0.21	0.335	

3	2E-5	0.42	0.54	0.42	0.54	

4	3E-5	0.625	0.74	0.625	0.74	

5	4E-5	0.83	0.94	0.83	0.94	

6	5E-5	1.035	1.14	1.035	1.14	

7	6E-5	1.24	1.34	1.24	1.34	

8	7E-5	1.445	1.54	1.445	1.54	

9	8E-5	1.645	1.745	1.645	1.745	

10	9E-5	1.845	1.945	1.845	1.945	

11	0.0001	2.045	2.145	2.045	2.145	

12	0.00011	2.245	2.34	2.245	2.34	

13	0.00012	2.445	2.55	2.445	2.55	

14	0.00013	2.645	2.745	2.645	2.745	

15	0.00014	2.845	2.95	2.845	2.95	

16	0.00015	3.04	3.145	3.04	3.145	

17	0.00016	3.24	3.345	3.24	3.345	

18	0.00017	3.43	3.545	3.43	3.545	

19	0.00018	3.63	3.75	3.63	3.75	

20	0.00019	3.825	3.95	3.825	3.95	

21	0.0002	4.015	4.15	4.015	4.15	

22	0.00021	4.215	4.355	4.215	4.355	

23	0.00022	4.405	4.55	4.405	4.55	

24	0.00023	4.47	4.49	4.47	4.49	

25	0.00024	4.215	4.295	4.215	4.295	

26	0.00025	4	4.105	4	4.105	

27	0.00026	3.79	3.91	3.79	3.91	

28	0.00027	3.595	3.725	3.595	3.725	

29	0.00028	3.395	3.53	3.395	3.53	

30	0.00029	3.19	3.34	3.19	3.34	

31	0.0003	2.99	3.155	2.99	3.155	

32	0.00031	2.795	2.965	2.795	2.965	

33	0.00032	2.59	2.77	2.59	2.77	

34	0.00033	2.395	2.585	2.395	2.585	

35	0.00034	2.2	2.395	2.2	2.395	

36	0.00035	2	2.2	2	2.2	

37	0.00036	1.8	2.015	1.8	2.015	

38	0.00037	1.61	1.825	1.61	1.825	

39	0.00038	1.405	1.635	1.405	1.635	

40	0.00039	1.21	1.445	1.21	1.445	

41	0.0004	1.015	1.255	1.015	1.255	

42	0.00041	0.815	1.065	0.815	1.065	

43	0.00042	0.62	0.875	0.62	0.875	

44	0.00043	0.42	0.69	0.42	0.69	

45	0.00044	0.225	0.495	0.225	0.495	

46	0.00045	0.025	0.31	0.025	0.31	

47	0.00046	-0.17	0.12	-0.17	0.12	

48	0.00047	-0.365	-0.075	-0.365	-0.075	

49	0.00048	-0.565	-0.265	-0.565	-0.265	

50	0.00049	-0.755	-0.46	-0.755	-0.46	

51	0.0005	-0.95	-0.655	-0.95	-0.655	

52	0.00051	-1.14	-0.845	-1.14	-0.845	

53	0.00052	-1.335	-1.035	-1.335	-1.035	

54	0.00053	-1.525	-1.225	-1.525	-1.225	

55	0.00054	-1.72	-1.425	-1.72	-1.425	

56	0.00055	-1.905	-1.61	-1.905	-1.61	

57	0.00056	-2.1	-1.805	-2.1	-1.805	

58	0.00057	-2.29	-1.995	-2.29	-1.995	

59	0.00058	-2.48	-2.185	-2.48	-2.185	

60	0.00059	-2.67	-2.375	-2.67	-2.375	

61	0.0006	-2.86	-2.57	-2.86	-2.57	

62	0.00061	-3.045	-2.755	-3.045	-2.755	

63	0.00062	-3.23	-2.945	-3.23	-2.945	

64	0.00063	-3.42	-3.135	-3.42	-3.135	

65	0.00064	-3.61	-3.325	-3.61	-3.325	

66	0.00065	-3.79	-3.515	-3.79	-3.515	

67	0.00066	-3.98	-3.705	-3.98	-3.705	

68	0.00067	-4.165	-3.895	-4.165	-3.895	

69	0.00068	-4.35	-4.085	-4.35	-4.085	

70	0.00069	-4.535	-4.14	-4.535	-4.14	

71	0.0007	-4.28	-3.945	-4.28	-3.945	

72	0.00071	-4.035	-3.735	-4.035	-3.735	

73	0.00072	-3.815	-3.535	-3.815	-3.535	

74	0.00073	-3.6	-3.33	-3.6	-3.33	

75	0.00074	-3.38	-3.13	-3.38	-3.13	

76	0.00075	-3.165	-2.93	-3.165	-2.93	

77	0.00076	-2.95	-2.73	-2.95	-2.73	

78	0.00077	-2.735	-2.52	-2.735	-2.52	

79	0.00078	-2.525	-2.32	-2.525	-2.32	

80	0.00079	-2.31	-2.115	-2.31	-2.115	

81	0.0008	-2.1	-1.915	-2.1	-1.915	

82	0.00081	-1.89	-1.715	-1.89	-1.715	

83	0.00082	-1.68	-1.51	-1.68	-1.51	

84	0.00083	-1.47	-1.305	-1.47	-1.305	

85	0.00084	-1.26	-1.105	-1.26	-1.105	

86	0.00085	-1.055	-0.9	-1.055	-0.9	

87	0.00086	-0.845	-0.695	-0.845	-0.695	

88	0.00087	-0.63	-0.49	-0.63	-0.49	

89	0.00088	-0.43	-0.29	-0.43	-0.29	

90	0.00089	-0.22	-0.085	-0.22	-0.085	

91	0.0009	-0.01	0.12	-0.01	0.12	

92	0.00091	0.195	0.32	0.195	0.32	

93	0.00092	0.405	0.525	0.405	0.525	

94	0.00093	0.615	0.725	0.615	0.725	

95	0.00094	0.815	0.92	0.815	0.92	

96	0.00095	1.02	1.125	1.02	1.125	

97	0.00096	1.23	1.33	1.23	1.33	

98	0.00097	1.43	1.525	1.43	1.525	

99	0.00098	1.63	1.725	1.63	1.725	

100	0.00099	1.835	1.93	1.835	1.93	

101	0.001	2.03	2.125	2.03	2.125	

102	0.00101	2.23	2.33	2.23	2.33	

103	0.00102	2.43	2.53	2.43	2.53	

104	0.00103	2.63	2.73	2.63	2.73	

105	0.00104	2.825	2.93	2.825	2.93	

106	0.00105	3.025	3.135	3.025	3.135	

107	0.00106	3.22	3.33	3.22	3.33	

108	0.00107	3.42	3.53	3.42	3.53	

109	0.00108	3.615	3.735	3.615	3.735	

110	0.00109	3.81	3.935	3.81	3.935	

111	0.0011	4.005	4.135	4.005	4.135	

112	0.00111	4.2	4.34	4.2	4.34	

113	0.00112	4.395	4.535	4.395	4.535	

114	0.00113	4.49	4.505	4.49	4.505	

115	0.00114	4.235	4.315	4.235	4.315	

116	0.00115	4.02	4.12	4.02	4.12	

117	0.00116	3.81	3.925	3.81	3.925	

118	0.00117	3.61	3.74	3.61	3.74	

119	0.00118	3.41	3.545	3.41	3.545	

120	0.00119	3.205	3.36	3.205	3.36	

121	0.0012	3.01	3.17	3.01	3.17	

122	0.00121	2.815	2.98	2.815	2.98	

123	0.00122	2.61	2.785	2.61	2.785	

124	0.00123	2.415	2.6	2.415	2.6	

125	0.00124	2.215	2.41	2.215	2.41	

126	0.00125	2.015	2.215	2.015	2.215	

127	0.00126	1.82	2.03	1.82	2.03	

128	0.00127	1.625	1.84	1.625	1.84	

129	0.00128	1.425	1.65	1.425	1.65	

130	0.00129	1.225	1.46	1.225	1.46	

131	0.0013	1.035	1.275	1.035	1.275	

132	0.00131	0.835	1.08	0.835	1.08	

133	0.00132	0.635	0.89	0.635	0.89	

134	0.00133	0.44	0.7	0.44	0.7	

135	0.00134	0.24	0.51	0.24	0.51	

136	0.00135	0.045	0.32	0.045	0.32	

137	0.00136	-0.15	0.135	-0.15	0.135	

138	0.00137	-0.345	-0.06	-0.345	-0.06	

139	0.00138	-0.55	-0.25	-0.55	-0.25	

140	0.00139	-0.74	-0.44	-0.74	-0.44	

141	0.0014	-0.935	-0.635	-0.935	-0.635	

142	0.00141	-1.13	-0.83	-1.13	-0.83	

143	0.00142	-1.32	-1.015	-1.32	-1.015	

144	0.00143	-1.51	-1.21	-1.51	-1.21	

145	0.00144	-1.7	-1.41	-1.7	-1.41	

146	0.00145	-1.89	-1.595	-1.89	-1.595	

147	0.00146	-2.08	-1.79	-2.08	-1.79	

148	0.00147	-2.275	-1.98	-2.275	-1.98	

149	0.00148	-2.46	-2.17	-2.46	-2.17	

150	0.00149	-2.65	-2.36	-2.65	-2.36	

151	0.0015	-2.845	-2.55	-2.845	-2.55	

152	0.00151	-3.03	-2.74	-3.03	-2.74	

153	0.00152	-3.215	-2.93	-3.215	-2.93	

154	0.00153	-3.41	-3.125	-3.41	-3.125	

155	0.00154	-3.59	-3.31	-3.59	-3.31	

156	0.00155	-3.775	-3.5	-3.775	-3.5	

157	0.00156	-3.965	-3.69	-3.965	-3.69	

158	0.00157	-4.15	-3.88	-4.15	-3.88	

159	0.00158	-4.33	-4.065	-4.33	-4.065	

160	0.00159	-4.535	-4.155	-4.535	-4.155	

161	0.0016	-4.3	-3.96	-4.3	-3.96	

162	0.00161	-4.055	-3.755	-4.055	-3.755	

163	0.00162	-3.835	-3.555	-3.835	-3.555	

164	0.00163	-3.615	-3.35	-3.615	-3.35	

165	0.00164	-3.395	-3.15	-3.395	-3.15	

166	0.00165	-3.185	-2.95	-3.185	-2.95	

167	0.00166	-2.965	-2.745	-2.965	-2.745	

168	0.00167	-2.755	-2.54	-2.755	-2.54	

169	0.00168	-2.545	-2.34	-2.545	-2.34	

170	0.00169	-2.33	-2.135	-2.33	-2.135	

171	0.0017	-2.115	-1.93	-2.115	-1.93	

172	0.00171	-1.905	-1.73	-1.905	-1.73	

173	0.00172	-1.7	-1.525	-1.7	-1.525	

174	0.00173	-1.485	-1.325	-1.485	-1.325	

175	0.00174	-1.28	-1.125	-1.28	-1.125	

176	0.00175	-1.07	-0.92	-1.07	-0.92	

177	0.00176	-0.86	-0.71	-0.86	-0.71	

178	0.00177	-0.65	-0.51	-0.65	-0.51	

179	0.00178	-0.445	-0.305	-0.445	-0.305	

180	0.00179	-0.235	-0.1	-0.235	-0.1	

181	0.0018	-0.025	0.105	-0.025	0.105	

182	0.00181	0.175	0.305	0.175	0.305	

183	0.00182	0.39	0.51	0.39	0.51	

184	0.00183	0.595	0.705	0.595	0.705	

185	0.00184	0.8	0.91	0.8	0.91	

186	0.00185	1.005	1.11	1.005	1.11	

187	0.00186	1.21	1.31	1.21	1.31	

188	0.00187	1.41	1.51	1.41	1.51	

189	0.00188	1.615	1.715	1.615	1.715	

190	0.00189	1.815	1.91	1.815	1.91	

191	0.0019	2.015	2.105	2.015	2.105	

192	0.00191	2.215	2.31	2.215	2.31	

193	0.00192	2.42	2.515	2.42	2.515	

194	0.00193	2.61	2.71	2.61	2.71	

195	0.00194	2.81	2.915	2.81	2.915	

196	0.00195	3.01	3.115	3.01	3.115	

197	0.00196	3.205	3.315	3.205	3.315	

198	0.00197	3.4	3.515	3.4	3.515	

199	0.00198	3.6	3.72	3.6	3.72	

200	0.00199	3.79	3.915	3.79	3.915	

201	0.002	3.99	4.12	3.99	4.12	

202	0.00201	4.185	4.32	4.185	4.32	

203	0.00202	4.375	4.52	4.375	4.52	

204	0.00203	4.505	4.52	4.505	4.52	

205	0.00204	4.255	4.33	4.255	4.33	

206	0.00205	4.035	4.135	4.035	4.135	

207	0.00206	3.83	3.945	3.83	3.945	

208	0.00207	3.63	3.76	3.63	3.76	

209	0.00208	3.425	3.565	3.425	3.565	

210	0.00209	3.225	3.37	3.225	3.37	

211	0.0021	3.03	3.185	3.03	3.185	

212	0.00211	2.83	2.995	2.83	2.995	

213	0.00212	2.625	2.805	2.625	2.805	

214	0.00213	2.43	2.615	2.43	2.615	

215	0.00214	2.235	2.425	2.235	2.425	

216	0.00215	2.03	2.235	2.03	2.235	

217	0.00216	1.84	2.045	1.84	2.045	

218	0.00217	1.64	1.855	1.64	1.855	

219	0.00218	1.44	1.67	1.44	1.67	

220	0.00219	1.245	1.48	1.245	1.48	

221	0.0022	1.05	1.29	1.05	1.29	

222	0.00221	0.845	1.095	0.845	1.095	

223	0.00222	0.65	0.91	0.65	0.91	

224	0.00223	0.455	0.72	0.455	0.72	

225	0.00224	0.26	0.53	0.26	0.53	

226	0.00225	0.06	0.34	0.06	0.34	

227	0.00226	-0.135	0.155	-0.135	0.155	

228	0.00227	-0.335	-0.045	-0.335	-0.045	

229	0.00228	-0.525	-0.235	-0.525	-0.235	

230	0.00229	-0.72	-0.425	-0.72	-0.425	

231	0.0023	-0.915	-0.62	-0.915	-0.62	

232	0.00231	-1.11	-0.81	-1.11	-0.81	

233	0.00232	-1.3	-1	-1.3	-1	

234	0.00233	-1.495	-1.195	-1.495	-1.195	

235	0.00234	-1.685	-1.39	-1.685	-1.39	

236	0.00235	-1.875	-1.585	-1.875	-1.585	

237	0.00236	-2.065	-1.775	-2.065	-1.775	

238	0.00237	-2.26	-1.965	-2.26	-1.965	

239	0.00238	-2.445	-2.155	-2.445	-2.155	

240	0.00239	-2.635	-2.345	-2.635	-2.345	

241	0.0024	-2.825	-2.535	-2.825	-2.535	

242	0.00241	-3.01	-2.725	-3.01	-2.725	

243	0.00242	-3.2	-2.915	-3.2	-2.915	

244	0.00243	-3.39	-3.105	-3.39	-3.105	

245	0.00244	-3.57	-3.29	-3.57	-3.29	

246	0.00245	-3.76	-3.485	-3.76	-3.485	

247	0.00246	-3.95	-3.67	-3.95	-3.67	

248	0.00247	-4.13	-3.86	-4.13	-3.86	

249	0.00248	-4.315	-4.05	-4.315	-4.05	

250	0.00249	-4.53	-4.165	-4.53	-4.165	

251	0.0025	-4.32	-3.975	-4.32	-3.975	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 0.045 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 -0.6 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 0.045 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 -0.6 1 1

6 251

1	0	0.03	-3.13	0.03	-3.13	

2	1E-5	0.04	-2.93	0.04	-2.93	

3	2E-5	0.05	-2.725	0.05	-2.725	

4	3E-5	0.055	-2.52	0.055	-2.52	

5	4E-5	0.055	-2.32	0.055	-2.32	

6	5E-5	0.05	-2.12	0.05	-2.12	

7	6E-5	0.05	-1.915	0.05	-1.915	

8	7E-5	0.055	-1.71	0.055	-1.71	

9	8E-5	0.05	-1.515	0.05	-1.515	

10	9E-5	0.05	-1.305	0.05	-1.305	

11	0.0001	0.055	-1.105	0.055	-1.105	

12	0.00011	0.05	-0.9	0.05	-0.9	

13	0.00012	0.05	-0.695	0.05	-0.695	

14	0.00013	0.055	-0.49	0.055	-0.49	

15	0.00014	0.05	-0.29	0.05	-0.29	

16	0.00015	0.05	-0.085	0.05	-0.085	

17	0.00016	0.05	0.125	0.05	0.125	

18	0.00017	0.05	0.325	0.05	0.325	

19	0.00018	0.05	0.525	0.05	0.525	

20	0.00019	0.055	0.73	0.055	0.73	

21	0.0002	0.05	0.925	0.05	0.925	

22	0.00021	0.05	1.125	0.05	1.125	

23	0.00022	0.05	1.33	0.05	1.33	

24	0.00023	0.05	1.53	0.05	1.53	

25	0.00024	0.05	1.73	0.05	1.73	

26	0.00025	0.055	1.935	0.055	1.935	

27	0.00026	0.05	2.125	0.05	2.125	

28	0.00027	0.05	2.33	0.05	2.33	

29	0.00028	0.05	2.53	0.05	2.53	

30	0.00029	0.055	2.73	0.055	2.73	

31	0.0003	0.05	2.925	0.05	2.925	

32	0.00031	0.055	3.135	0.055	3.135	

33	0.00032	0.05	3.33	0.05	3.33	

34	0.00033	0.05	3.535	0.05	3.535	

35	0.00034	0.05	3.735	0.05	3.735	

36	0.00035	0.055	3.935	0.055	3.935	

37	0.00036	0.045	4.135	0.045	4.135	

38	0.00037	0.05	4.34	0.05	4.34	

39	0.00038	0.05	4.535	0.05	4.535	

40	0.00039	0.05	4.51	0.05	4.51	

41	0.0004	0.05	4.315	0.05	4.315	

42	0.00041	0.055	4.125	0.055	4.125	

43	0.00042	0.05	3.93	0.05	3.93	

44	0.00043	0.05	3.745	0.05	3.745	

45	0.00044	0.05	3.555	0.05	3.555	

46	0.00045	0.05	3.36	0.05	3.36	

47	0.00046	0.05	3.175	0.05	3.175	

48	0.00047	0.055	2.985	0.055	2.985	

49	0.00048	0.045	2.79	0.045	2.79	

50	0.00049	0.05	2.605	0.05	2.605	

51	0.0005	0.05	2.415	0.05	2.415	

52	0.00051	0.05	2.225	0.05	2.225	

53	0.00052	0.045	2.035	0.045	2.035	

54	0.00053	0.05	1.845	0.05	1.845	

55	0.00054	0.05	1.655	0.05	1.655	

56	0.00055	0.05	1.465	0.05	1.465	

57	0.00056	0.05	1.275	0.05	1.275	

58	0.00057	0.05	1.085	0.05	1.085	

59	0.00058	0.05	0.895	0.05	0.895	

60	0.00059	0.05	0.71	0.05	0.71	

61	0.0006	0.05	0.515	0.05	0.515	

62	0.00061	0.05	0.33	0.05	0.33	

63	0.00062	0.05	0.14	0.05	0.14	

64	0.00063	0.05	-0.055	0.05	-0.055	

65	0.00064	0.045	-0.245	0.045	-0.245	

66	0.00065	0.05	-0.435	0.05	-0.435	

67	0.00066	0.05	-0.63	0.05	-0.63	

68	0.00067	0.045	-0.825	0.045	-0.825	

69	0.00068	0.045	-1.015	0.045	-1.015	

70	0.00069	0.05	-1.21	0.05	-1.21	

71	0.0007	0.045	-1.4	0.045	-1.4	

72	0.00071	0.045	-1.59	0.045	-1.59	

73	0.00072	0.05	-1.785	0.05	-1.785	

74	0.00073	0.045	-1.97	0.045	-1.97	

75	0.00074	0.045	-2.165	0.045	-2.165	

76	0.00075	0.05	-2.355	0.05	-2.355	

77	0.00076	0.045	-2.545	0.045	-2.545	

78	0.00077	0.045	-2.735	0.045	-2.735	

79	0.00078	0.05	-2.925	0.05	-2.925	

80	0.00079	0.04	-3.115	0.04	-3.115	

81	0.0008	-0.015	-3.305	-0.015	-3.305	

82	0.00081	-0.11	-3.495	-0.11	-3.495	

83	0.00082	-0.24	-3.685	-0.24	-3.685	

84	0.00083	-0.385	-3.87	-0.385	-3.87	

85	0.00084	-0.54	-4.06	-0.54	-4.06	

86	0.00085	-0.72	-4.15	-0.72	-4.15	

87	0.00086	-0.53	-3.96	-0.53	-3.96	

88	0.00087	-0.34	-3.75	-0.34	-3.75	

89	0.00088	-0.185	-3.55	-0.185	-3.55	

90	0.00089	-0.055	-3.35	-0.055	-3.35	

91	0.0009	0.03	-3.15	0.03	-3.15	

92	0.00091	0.055	-2.945	0.055	-2.945	

93	0.00092	0.05	-2.74	0.05	-2.74	

94	0.00093	0.055	-2.535	0.055	-2.535	

95	0.00094	0.055	-2.335	0.055	-2.335	

96	0.00095	0.055	-2.13	0.055	-2.13	

97	0.00096	0.055	-1.93	0.055	-1.93	

98	0.00097	0.055	-1.73	0.055	-1.73	

99	0.00098	0.05	-1.525	0.05	-1.525	

100	0.00099	0.055	-1.32	0.055	-1.32	

101	0.001	0.055	-1.12	0.055	-1.12	

102	0.00101	0.05	-0.92	0.05	-0.92	

103	0.00102	0.05	-0.71	0.05	-0.71	

104	0.00103	0.05	-0.51	0.05	-0.51	

105	0.00104	0.05	-0.305	0.05	-0.305	

106	0.00105	0.05	-0.1	0.05	-0.1	

107	0.00106	0.055	0.105	0.055	0.105	

108	0.00107	0.05	0.305	0.05	0.305	

109	0.00108	0.05	0.51	0.05	0.51	

110	0.00109	0.055	0.705	0.055	0.705	

111	0.0011	0.05	0.91	0.05	0.91	

112	0.00111	0.055	1.11	0.055	1.11	

113	0.00112	0.055	1.31	0.055	1.31	

114	0.00113	0.05	1.51	0.05	1.51	

115	0.00114	0.05	1.715	0.05	1.715	

116	0.00115	0.05	1.91	0.05	1.91	

117	0.00116	0.05	2.11	0.05	2.11	

118	0.00117	0.05	2.31	0.05	2.31	

119	0.00118	0.055	2.515	0.055	2.515	

120	0.00119	0.05	2.71	0.05	2.71	

121	0.0012	0.05	2.915	0.05	2.915	

122	0.00121	0.05	3.115	0.05	3.115	

123	0.00122	0.055	3.315	0.055	3.315	

124	0.00123	0.05	3.515	0.05	3.515	

125	0.00124	0.05	3.72	0.05	3.72	

126	0.00125	0.05	3.915	0.05	3.915	

127	0.00126	0.05	4.115	0.05	4.115	

128	0.00127	0.05	4.32	0.05	4.32	

129	0.00128	0.05	4.52	0.05	4.52	

130	0.00129	0.045	4.52	0.045	4.52	

131	0.0013	0.05	4.335	0.05	4.335	

132	0.00131	0.05	4.14	0.05	4.14	

133	0.00132	0.045	3.95	0.045	3.95	

134	0.00133	0.05	3.755	0.05	3.755	

135	0.00134	0.05	3.57	0.05	3.57	

136	0.00135	0.045	3.375	0.045	3.375	

137	0.00136	0.05	3.185	0.05	3.185	

138	0.00137	0.05	2.995	0.05	2.995	

139	0.00138	0.05	2.81	0.05	2.81	

140	0.00139	0.05	2.615	0.05	2.615	

141	0.0014	0.05	2.43	0.05	2.43	

142	0.00141	0.045	2.235	0.045	2.235	

143	0.00142	0.05	2.05	0.05	2.05	

144	0.00143	0.05	1.86	0.05	1.86	

145	0.00144	0.05	1.67	0.05	1.67	

146	0.00145	0.045	1.48	0.045	1.48	

147	0.00146	0.05	1.295	0.05	1.295	

148	0.00147	0.05	1.1	0.05	1.1	

149	0.00148	0.05	0.915	0.05	0.915	

150	0.00149	0.05	0.725	0.05	0.725	

151	0.0015	0.05	0.535	0.05	0.535	

152	0.00151	0.045	0.345	0.045	0.345	

153	0.00152	0.05	0.155	0.05	0.155	

154	0.00153	0.05	-0.04	0.05	-0.04	

155	0.00154	0.05	-0.23	0.05	-0.23	

156	0.00155	0.045	-0.425	0.045	-0.425	

157	0.00156	0.05	-0.615	0.05	-0.615	

158	0.00157	0.045	-0.805	0.045	-0.805	

159	0.00158	0.05	-0.995	0.05	-0.995	

160	0.00159	0.05	-1.195	0.05	-1.195	

161	0.0016	0.045	-1.385	0.045	-1.385	

162	0.00161	0.045	-1.575	0.045	-1.575	

163	0.00162	0.05	-1.765	0.05	-1.765	

164	0.00163	0.045	-1.96	0.045	-1.96	

165	0.00164	0.05	-2.145	0.05	-2.145	

166	0.00165	0.05	-2.34	0.05	-2.34	

167	0.00166	0.045	-2.53	0.045	-2.53	

168	0.00167	0.045	-2.725	0.045	-2.725	

169	0.00168	0.05	-2.91	0.05	-2.91	

170	0.00169	0.04	-3.105	0.04	-3.105	

171	0.0017	-0.005	-3.29	-0.005	-3.29	

172	0.00171	-0.1	-3.48	-0.1	-3.48	

173	0.00172	-0.225	-3.67	-0.225	-3.67	

174	0.00173	-0.37	-3.86	-0.37	-3.86	

175	0.00174	-0.525	-4.045	-0.525	-4.045	

176	0.00175	-0.715	-4.165	-0.715	-4.165	

177	0.00176	-0.55	-3.97	-0.55	-3.97	

178	0.00177	-0.355	-3.77	-0.355	-3.77	

179	0.00178	-0.195	-3.57	-0.195	-3.57	

180	0.00179	-0.065	-3.365	-0.065	-3.365	

181	0.0018	0.025	-3.165	0.025	-3.165	

182	0.00181	0.05	-2.96	0.05	-2.96	

183	0.00182	0.055	-2.755	0.055	-2.755	

184	0.00183	0.055	-2.555	0.055	-2.555	

185	0.00184	0.055	-2.35	0.055	-2.35	

186	0.00185	0.05	-2.15	0.05	-2.15	

187	0.00186	0.055	-1.945	0.055	-1.945	

188	0.00187	0.055	-1.745	0.055	-1.745	

189	0.00188	0.05	-1.545	0.05	-1.545	

190	0.00189	0.05	-1.34	0.05	-1.34	

191	0.0019	0.055	-1.135	0.055	-1.135	

192	0.00191	0.05	-0.935	0.05	-0.935	

193	0.00192	0.055	-0.725	0.055	-0.725	

194	0.00193	0.05	-0.525	0.05	-0.525	

195	0.00194	0.05	-0.32	0.05	-0.32	

196	0.00195	0.05	-0.115	0.05	-0.115	

197	0.00196	0.055	0.09	0.055	0.09	

198	0.00197	0.05	0.285	0.05	0.285	

199	0.00198	0.05	0.495	0.05	0.495	

200	0.00199	0.055	0.69	0.055	0.69	

201	0.002	0.05	0.895	0.05	0.895	

202	0.00201	0.05	1.095	0.05	1.095	

203	0.00202	0.055	1.295	0.055	1.295	

204	0.00203	0.05	1.49	0.05	1.49	

205	0.00204	0.05	1.695	0.05	1.695	

206	0.00205	0.055	1.895	0.055	1.895	

207	0.00206	0.05	2.095	0.05	2.095	

208	0.00207	0.05	2.295	0.05	2.295	

209	0.00208	0.055	2.5	0.055	2.5	

210	0.00209	0.05	2.695	0.05	2.695	

211	0.0021	0.05	2.9	0.05	2.9	

212	0.00211	0.055	3.1	0.055	3.1	

213	0.00212	0.05	3.295	0.05	3.295	

214	0.00213	0.05	3.5	0.05	3.5	

215	0.00214	0.055	3.7	0.055	3.7	

216	0.00215	0.05	3.9	0.05	3.9	

217	0.00216	0.05	4.1	0.05	4.1	

218	0.00217	0.05	4.3	0.05	4.3	

219	0.00218	0.05	4.5	0.05	4.5	

220	0.00219	0.05	4.535	0.05	4.535	

221	0.0022	0.055	4.35	0.055	4.35	

222	0.00221	0.055	4.155	0.055	4.155	

223	0.00222	0.05	3.96	0.05	3.96	

224	0.00223	0.05	3.775	0.05	3.775	

225	0.00224	0.05	3.58	0.05	3.58	

226	0.00225	0.05	3.39	0.05	3.39	

227	0.00226	0.05	3.205	0.05	3.205	

228	0.00227	0.05	3.015	0.05	3.015	

229	0.00228	0.045	2.825	0.045	2.825	

230	0.00229	0.05	2.635	0.05	2.635	

231	0.0023	0.05	2.445	0.05	2.445	

232	0.00231	0.05	2.255	0.05	2.255	

233	0.00232	0.05	2.065	0.05	2.065	

234	0.00233	0.055	1.875	0.055	1.875	

235	0.00234	0.05	1.685	0.05	1.685	

236	0.00235	0.045	1.495	0.045	1.495	

237	0.00236	0.05	1.305	0.05	1.305	

238	0.00237	0.05	1.115	0.05	1.115	

239	0.00238	0.05	0.925	0.05	0.925	

240	0.00239	0.05	0.74	0.05	0.74	

241	0.0024	0.045	0.545	0.045	0.545	

242	0.00241	0.045	0.36	0.045	0.36	

243	0.00242	0.05	0.17	0.05	0.17	

244	0.00243	0.05	-0.025	0.05	-0.025	

245	0.00244	0.05	-0.215	0.05	-0.215	

246	0.00245	0.05	-0.405	0.05	-0.405	

247	0.00246	0.05	-0.6	0.05	-0.6	

248	0.00247	0.045	-0.79	0.045	-0.79	

249	0.00248	0.05	-0.98	0.05	-0.98	

250	0.00249	0.05	-1.175	0.05	-1.175	

251	0.0025	0.045	-1.37	0.045	-1.37	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.001 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 0.215 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 -2.81 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 0.215 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 -2.81 1 1

6 251

1	0	0.085	-1.285	0.085	-1.285	

2	1E-5	0.25	-1.08	0.25	-1.08	

3	2E-5	0.42	-0.875	0.42	-0.875	

4	3E-5	0.565	-0.675	0.565	-0.675	

5	4E-5	0.68	-0.47	0.68	-0.47	

6	5E-5	0.745	-0.265	0.745	-0.265	

7	6E-5	0.755	-0.065	0.755	-0.065	

8	7E-5	0.755	0.145	0.755	0.145	

9	8E-5	0.755	0.345	0.755	0.345	

10	9E-5	0.75	0.545	0.75	0.545	

11	0.0001	0.75	0.745	0.75	0.745	

12	0.00011	0.75	0.95	0.75	0.95	

13	0.00012	0.745	1.145	0.745	1.145	

14	0.00013	0.745	1.35	0.745	1.35	

15	0.00014	0.745	1.55	0.745	1.55	

16	0.00015	0.74	1.755	0.74	1.755	

17	0.00016	0.74	1.95	0.74	1.95	

18	0.00017	0.74	2.15	0.74	2.15	

19	0.00018	0.735	2.35	0.735	2.35	

20	0.00019	0.735	2.555	0.735	2.555	

21	0.0002	0.74	2.755	0.74	2.755	

22	0.00021	0.735	2.955	0.735	2.955	

23	0.00022	0.73	3.155	0.73	3.155	

24	0.00023	0.735	3.355	0.735	3.355	

25	0.00024	0.73	3.55	0.73	3.55	

26	0.00025	0.73	3.755	0.73	3.755	

27	0.00026	0.73	3.955	0.73	3.955	

28	0.00027	0.73	4.155	0.73	4.155	

29	0.00028	0.725	4.355	0.725	4.355	

30	0.00029	0.725	4.555	0.725	4.555	

31	0.0003	0.725	4.485	0.725	4.485	

32	0.00031	0.72	4.295	0.72	4.295	

33	0.00032	0.72	4.1	0.72	4.1	

34	0.00033	0.72	3.91	0.72	3.91	

35	0.00034	0.715	3.715	0.715	3.715	

36	0.00035	0.72	3.53	0.72	3.53	

37	0.00036	0.715	3.34	0.715	3.34	

38	0.00037	0.715	3.155	0.715	3.155	

39	0.00038	0.71	2.965	0.71	2.965	

40	0.00039	0.715	2.77	0.715	2.77	

41	0.0004	0.705	2.58	0.705	2.58	

42	0.00041	0.71	2.395	0.71	2.395	

43	0.00042	0.71	2.205	0.71	2.205	

44	0.00043	0.705	2.01	0.705	2.01	

45	0.00044	0.7	1.82	0.7	1.82	

46	0.00045	0.705	1.635	0.705	1.635	

47	0.00046	0.7	1.445	0.7	1.445	

48	0.00047	0.7	1.255	0.7	1.255	

49	0.00048	0.7	1.065	0.7	1.065	

50	0.00049	0.695	0.875	0.695	0.875	

51	0.0005	0.695	0.685	0.695	0.685	

52	0.00051	0.695	0.5	0.695	0.5	

53	0.00052	0.69	0.305	0.69	0.305	

54	0.00053	0.69	0.12	0.69	0.12	

55	0.00054	0.69	-0.075	0.69	-0.075	

56	0.00055	0.685	-0.265	0.685	-0.265	

57	0.00056	0.64	-0.46	0.64	-0.46	

58	0.00057	0.55	-0.65	0.55	-0.65	

59	0.00058	0.42	-0.845	0.42	-0.845	

60	0.00059	0.27	-1.035	0.27	-1.035	

61	0.0006	0.115	-1.225	0.115	-1.225	

62	0.00061	-0.055	-1.425	-0.055	-1.425	

63	0.00062	-0.225	-1.615	-0.225	-1.615	

64	0.00063	-0.4	-1.805	-0.4	-1.805	

65	0.00064	-0.58	-1.995	-0.58	-1.995	

66	0.00065	-0.765	-2.185	-0.765	-2.185	

67	0.00066	-0.945	-2.375	-0.945	-2.375	

68	0.00067	-1.13	-2.565	-1.13	-2.565	

69	0.00068	-1.315	-2.76	-1.315	-2.76	

70	0.00069	-1.505	-2.945	-1.505	-2.945	

71	0.0007	-1.695	-3.14	-1.695	-3.14	

72	0.00071	-1.88	-3.33	-1.88	-3.33	

73	0.00072	-2.07	-3.515	-2.07	-3.515	

74	0.00073	-2.255	-3.705	-2.255	-3.705	

75	0.00074	-2.45	-3.895	-2.45	-3.895	

76	0.00075	-2.64	-4.085	-2.64	-4.085	

77	0.00076	-2.82	-4.135	-2.82	-4.135	

78	0.00077	-2.57	-3.935	-2.57	-3.935	

79	0.00078	-2.335	-3.73	-2.335	-3.73	

80	0.00079	-2.115	-3.53	-2.115	-3.53	

81	0.0008	-1.905	-3.325	-1.905	-3.325	

82	0.00081	-1.7	-3.125	-1.7	-3.125	

83	0.00082	-1.485	-2.92	-1.485	-2.92	

84	0.00083	-1.285	-2.725	-1.285	-2.725	

85	0.00084	-1.08	-2.515	-1.08	-2.515	

86	0.00085	-0.875	-2.31	-0.875	-2.31	

87	0.00086	-0.68	-2.115	-0.68	-2.115	

88	0.00087	-0.485	-1.91	-0.485	-1.91	

89	0.00088	-0.29	-1.705	-0.29	-1.705	

90	0.00089	-0.11	-1.505	-0.11	-1.505	

91	0.0009	0.075	-1.3	0.075	-1.3	

92	0.00091	0.245	-1.1	0.245	-1.1	

93	0.00092	0.41	-0.895	0.41	-0.895	

94	0.00093	0.555	-0.69	0.555	-0.69	

95	0.00094	0.675	-0.485	0.675	-0.485	

96	0.00095	0.74	-0.285	0.74	-0.285	

97	0.00096	0.755	-0.08	0.755	-0.08	

98	0.00097	0.755	0.125	0.755	0.125	

99	0.00098	0.755	0.325	0.755	0.325	

100	0.00099	0.75	0.53	0.75	0.53	

101	0.001	0.75	0.73	0.75	0.73	

102	0.00101	0.75	0.93	0.75	0.93	

103	0.00102	0.745	1.13	0.745	1.13	

104	0.00103	0.745	1.335	0.745	1.335	

105	0.00104	0.745	1.535	0.745	1.535	

106	0.00105	0.74	1.735	0.74	1.735	

107	0.00106	0.74	1.935	0.74	1.935	

108	0.00107	0.74	2.13	0.74	2.13	

109	0.00108	0.735	2.335	0.735	2.335	

110	0.00109	0.735	2.535	0.735	2.535	

111	0.0011	0.735	2.735	0.735	2.735	

112	0.00111	0.73	2.935	0.73	2.935	

113	0.00112	0.735	3.14	0.735	3.14	

114	0.00113	0.735	3.335	0.735	3.335	

115	0.00114	0.73	3.535	0.73	3.535	

116	0.00115	0.725	3.735	0.725	3.735	

117	0.00116	0.73	3.94	0.73	3.94	

118	0.00117	0.725	4.135	0.725	4.135	

119	0.00118	0.72	4.34	0.72	4.34	

120	0.00119	0.725	4.54	0.725	4.54	

121	0.0012	0.72	4.5	0.72	4.5	

122	0.00121	0.72	4.31	0.72	4.31	

123	0.00122	0.72	4.12	0.72	4.12	

124	0.00123	0.715	3.925	0.715	3.925	

125	0.00124	0.715	3.735	0.715	3.735	

126	0.00125	0.715	3.545	0.715	3.545	

127	0.00126	0.715	3.355	0.715	3.355	

128	0.00127	0.71	3.165	0.71	3.165	

129	0.00128	0.715	2.975	0.715	2.975	

130	0.00129	0.71	2.785	0.71	2.785	

131	0.0013	0.71	2.6	0.71	2.6	

132	0.00131	0.705	2.41	0.705	2.41	

133	0.00132	0.71	2.215	0.71	2.215	

134	0.00133	0.705	2.025	0.705	2.025	

135	0.00134	0.705	1.84	0.705	1.84	

136	0.00135	0.705	1.645	0.705	1.645	

137	0.00136	0.7	1.46	0.7	1.46	

138	0.00137	0.7	1.27	0.7	1.27	

139	0.00138	0.7	1.08	0.7	1.08	

140	0.00139	0.695	0.89	0.695	0.89	

141	0.0014	0.695	0.705	0.695	0.705	

142	0.00141	0.695	0.51	0.695	0.51	

143	0.00142	0.695	0.325	0.695	0.325	

144	0.00143	0.69	0.135	0.69	0.135	

145	0.00144	0.695	-0.06	0.695	-0.06	

146	0.00145	0.685	-0.255	0.685	-0.255	

147	0.00146	0.645	-0.44	0.645	-0.44	

148	0.00147	0.555	-0.635	0.555	-0.635	

149	0.00148	0.43	-0.83	0.43	-0.83	

150	0.00149	0.285	-1.02	0.285	-1.02	

151	0.0015	0.13	-1.21	0.13	-1.21	

152	0.00151	-0.045	-1.41	-0.045	-1.41	

153	0.00152	-0.21	-1.595	-0.21	-1.595	

154	0.00153	-0.39	-1.785	-0.39	-1.785	

155	0.00154	-0.565	-1.98	-0.565	-1.98	

156	0.00155	-0.75	-2.17	-0.75	-2.17	

157	0.00156	-0.93	-2.36	-0.93	-2.36	

158	0.00157	-1.12	-2.555	-1.12	-2.555	

159	0.00158	-1.3	-2.74	-1.3	-2.74	

160	0.00159	-1.485	-2.93	-1.485	-2.93	

161	0.0016	-1.675	-3.125	-1.675	-3.125	

162	0.00161	-1.87	-3.31	-1.87	-3.31	

163	0.00162	-2.055	-3.495	-2.055	-3.495	

164	0.00163	-2.245	-3.69	-2.245	-3.69	

165	0.00164	-2.435	-3.88	-2.435	-3.88	

166	0.00165	-2.625	-4.065	-2.625	-4.065	

167	0.00166	-2.825	-4.145	-2.825	-4.145	

168	0.00167	-2.595	-3.955	-2.595	-3.955	

169	0.00168	-2.35	-3.745	-2.35	-3.745	

170	0.00169	-2.13	-3.545	-2.13	-3.545	

171	0.0017	-1.92	-3.34	-1.92	-3.34	

172	0.00171	-1.71	-3.14	-1.71	-3.14	

173	0.00172	-1.505	-2.935	-1.505	-2.935	

174	0.00173	-1.3	-2.735	-1.3	-2.735	

175	0.00174	-1.095	-2.53	-1.095	-2.53	

176	0.00175	-0.89	-2.33	-0.89	-2.33	

177	0.00176	-0.695	-2.125	-0.695	-2.125	

178	0.00177	-0.5	-1.925	-0.5	-1.925	

179	0.00178	-0.305	-1.72	-0.305	-1.72	

180	0.00179	-0.125	-1.52	-0.125	-1.52	

181	0.0018	0.06	-1.315	0.06	-1.315	

182	0.00181	0.235	-1.11	0.235	-1.11	

183	0.00182	0.4	-0.91	0.4	-0.91	

184	0.00183	0.545	-0.705	0.545	-0.705	

185	0.00184	0.665	-0.5	0.665	-0.5	

186	0.00185	0.735	-0.3	0.735	-0.3	

187	0.00186	0.755	-0.095	0.755	-0.095	

188	0.00187	0.75	0.115	0.75	0.115	

189	0.00188	0.75	0.31	0.75	0.31	

190	0.00189	0.75	0.515	0.75	0.515	

191	0.0019	0.755	0.715	0.755	0.715	

192	0.00191	0.75	0.915	0.75	0.915	

193	0.00192	0.75	1.115	0.75	1.115	

194	0.00193	0.745	1.32	0.745	1.32	

195	0.00194	0.745	1.515	0.745	1.515	

196	0.00195	0.745	1.715	0.745	1.715	

197	0.00196	0.745	1.915	0.745	1.915	

198	0.00197	0.74	2.115	0.74	2.115	

199	0.00198	0.74	2.32	0.74	2.32	

200	0.00199	0.735	2.515	0.735	2.515	

201	0.002	0.735	2.715	0.735	2.715	

202	0.00201	0.735	2.92	0.735	2.92	

203	0.00202	0.73	3.12	0.73	3.12	

204	0.00203	0.735	3.32	0.735	3.32	

205	0.00204	0.725	3.52	0.725	3.52	

206	0.00205	0.73	3.72	0.73	3.72	

207	0.00206	0.73	3.925	0.73	3.925	

208	0.00207	0.725	4.125	0.725	4.125	

209	0.00208	0.72	4.325	0.72	4.325	

210	0.00209	0.725	4.525	0.725	4.525	

211	0.0021	0.72	4.515	0.72	4.515	

212	0.00211	0.72	4.325	0.72	4.325	

213	0.00212	0.72	4.135	0.72	4.135	

214	0.00213	0.715	3.94	0.715	3.94	

215	0.00214	0.715	3.75	0.715	3.75	

216	0.00215	0.72	3.56	0.72	3.56	

217	0.00216	0.715	3.37	0.715	3.37	

218	0.00217	0.71	3.18	0.71	3.18	

219	0.00218	0.71	2.995	0.71	2.995	

220	0.00219	0.71	2.8	0.71	2.8	

221	0.0022	0.71	2.615	0.71	2.615	

222	0.00221	0.71	2.425	0.71	2.425	

223	0.00222	0.705	2.23	0.705	2.23	

224	0.00223	0.705	2.045	0.705	2.045	

225	0.00224	0.705	1.855	0.705	1.855	

226	0.00225	0.7	1.66	0.7	1.66	

227	0.00226	0.7	1.475	0.7	1.475	

228	0.00227	0.7	1.285	0.7	1.285	

229	0.00228	0.7	1.095	0.7	1.095	

230	0.00229	0.695	0.905	0.695	0.905	

231	0.0023	0.695	0.715	0.695	0.715	

232	0.00231	0.695	0.525	0.695	0.525	

233	0.00232	0.69	0.335	0.69	0.335	

234	0.00233	0.69	0.15	0.69	0.15	

235	0.00234	0.69	-0.045	0.69	-0.045	

236	0.00235	0.685	-0.235	0.685	-0.235	

237	0.00236	0.65	-0.43	0.65	-0.43	

238	0.00237	0.565	-0.62	0.565	-0.62	

239	0.00238	0.435	-0.815	0.435	-0.815	

240	0.00239	0.295	-1.005	0.295	-1.005	

241	0.0024	0.14	-1.195	0.14	-1.195	

242	0.00241	-0.03	-1.39	-0.03	-1.39	

243	0.00242	-0.2	-1.585	-0.2	-1.585	

244	0.00243	-0.37	-1.775	-0.37	-1.775	

245	0.00244	-0.555	-1.97	-0.555	-1.97	

246	0.00245	-0.73	-2.155	-0.73	-2.155	

247	0.00246	-0.915	-2.345	-0.915	-2.345	

248	0.00247	-1.1	-2.535	-1.1	-2.535	

249	0.00248	-1.29	-2.73	-1.29	-2.73	

250	0.00249	-1.47	-2.915	-1.47	-2.915	

251	0.0025	-1.665	-3.11	-1.665	-3.11	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 12.18636236 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -2.978248556 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.115 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 41.15 1 1

5 0

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 12.18636236 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -2.978248556 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.115 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 41.15 1 1

5 0

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 12.18636236 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -2.978248556 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.115 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 41.15 1 1

5 0

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 0 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3473684211 0 0 1 0

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -25.03871964 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.49 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 0 1 1

5 1

1	0	-25.03871964	0.005	0.05	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01 or n=1

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

8447104 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 0 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3473684211 0 0 1 0

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -25.03871964 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.49 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 0 1 1

5 1

1	0	-25.03871964	0.005	0.05	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01 or n=1

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

8447104 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 39.68758763 1

1 0 0 1 1 0 6 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3473684211 0 0 1 2

Optische Leistung

P_A1

dB

-45 30 10 0 1 0 0 0 0 1 1 0 0 11.86226251 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.49 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 0 1 1

5 1

1	0	11.85636577	0.005	0.05	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01 or n=1

1

Standard

5 0 0 50 3 0 -45 30 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

8447104 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 39.68758763 1

1 0 0 1 1 0 6 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3473684211 0 0 1 2

Optische Leistung

P_A1

dB

-45 30 10 0 1 0 0 0 0 1 1 0 0 11.86226251 1 1

0 1 0 1

1 1 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.49 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 0 1 1

5 1

1	0	11.85636577	0.005	0.05	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01 or n=1

1

Standard

5 0 0 50 3 0 -45 30 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

8447104 

0




   3                            Index n      Time t s     Frequency f Hz     Optische Leistung P_A1 dB     Spannung U_B1 V     Diode current I_F mA     Coupling Ratio CR_01 dB                           


   3                            Index n      Time t s     Frequency f Hz     Optische Leistung P_A1 dB     Spannung U_B1 V     Diode current I_F mA     Coupling Ratio CR_02 dB                           


   3                           Index n      Time t s     Frequency f Hz     Optische Leistung P_A1 dB     Spannung U_B1 V     Diode current I_F mA                        


CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 3 1 1

Time

t

s

0 14.14213562 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 28.57608311 1

1 0 0 1 1 0 5 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-35 40 10 0 1 0 0 0 0 1 1 0 0 9.784603226 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.105 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 41.05 1 1

5 2

1	0	9.806630044	4.095	40.95	

2	12.03	9.799300177	4.105	41.05	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -35 40 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 3 1 1

Time

t

s

0 14.14213562 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 28.57608311 1

1 0 0 1 1 0 5 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-35 40 10 0 1 0 0 0 0 1 1 0 0 9.784603226 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.105 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 41.05 1 1

5 2

1	0	9.806630044	4.095	40.95	

2	12.03	9.799300177	4.105	41.05	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -35 40 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 11.17245621 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -13.86626343 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.845 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.45 1 1

5 1

1	0	-13.86626343	2.845	28.45	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 11.17245621 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 2

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -13.86626343 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.845 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.45 1 1

5 1

1	0	-13.86626343	2.845	28.45	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 0 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 0

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -25.03871964 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.845 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.45 1 1

5 1

1	0	-25.03871964	2.845	28.45	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

0 0.1

Index

n



0 10 5 0 0 0 0 1 0 0 0 0 0 2 1 1

Time

t

s

0 5 1 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

3 0

5240512 1 0 1

1 0 0 1 1 0 4 0 0 0 0 0 0 0 0 2500 0 0 0 1 180 106 711 421 0.3485254692 0 0 1 0

Optische Leistung

P_A1

dB

-25 50 10 0 1 0 0 0 0 1 1 0 0 -25.03871964 1 1

0 1 0 1

1 1 0 1 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 0 0 132 174 297 140 0.5 0 0 1 0

Spannung

U_B1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 2.845 1 1

10 1 -1 UB1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 181 531 297 141 0.4946236559 0 0 1 0

Diode current

I_F

mA

0 50 10 0 2 0 0 1 0 0 0 0 0 28.45 1 1

5 1

1	0	-25.03871964	2.845	28.45	

1 0

1 5240512 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 3 0 -25 50 4 0 0 10 -1 -1 -1 -1 -1 -1 2 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 2.425 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 -0.04 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 2.425 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 -0.04 1 1

6 251

1	0	2.025	4.465	2.025	4.465	

2	1E-5	2.27	4.53	2.27	4.53	

3	2E-5	2.515	4.595	2.515	4.595	

4	3E-5	2.52	4.59	2.52	4.59	

5	4E-5	2.51	4.59	2.51	4.59	

6	5E-5	2.505	4.59	2.505	4.59	

7	6E-5	2.505	4.585	2.505	4.585	

8	7E-5	2.495	4.585	2.495	4.585	

9	8E-5	2.495	4.585	2.495	4.585	

10	9E-5	2.49	4.59	2.49	4.59	

11	0.0001	2.48	4.585	2.48	4.585	

12	0.00011	2.48	4.59	2.48	4.59	

13	0.00012	2.47	4.59	2.47	4.59	

14	0.00013	2.465	4.59	2.465	4.59	

15	0.00014	2.46	4.595	2.46	4.595	

16	0.00015	2.465	4.595	2.465	4.595	

17	0.00016	2.45	4.59	2.45	4.59	

18	0.00017	2.45	4.595	2.45	4.595	

19	0.00018	2.445	4.595	2.445	4.595	

20	0.00019	2.44	4.59	2.44	4.59	

21	0.0002	2.435	4.59	2.435	4.59	

22	0.00021	2.435	4.59	2.435	4.59	

23	0.00022	2.425	4.585	2.425	4.585	

24	0.00023	2.425	4.59	2.425	4.59	

25	0.00024	2.415	4.59	2.415	4.59	

26	0.00025	2.415	4.59	2.415	4.59	

27	0.00026	2.405	4.59	2.405	4.59	

28	0.00027	2.405	4.595	2.405	4.595	

29	0.00028	2.4	4.59	2.4	4.59	

30	0.00029	2.395	4.59	2.395	4.59	

31	0.0003	2.39	4.595	2.39	4.595	

32	0.00031	2.385	4.595	2.385	4.595	

33	0.00032	2.38	4.59	2.38	4.59	

34	0.00033	2.375	4.595	2.375	4.595	

35	0.00034	2.37	4.59	2.37	4.59	

36	0.00035	2.365	4.595	2.365	4.595	

37	0.00036	2.36	4.59	2.36	4.59	

38	0.00037	2.36	4.595	2.36	4.595	

39	0.00038	2.35	4.59	2.35	4.59	

40	0.00039	2.35	4.595	2.35	4.595	

41	0.0004	2.345	4.59	2.345	4.59	

42	0.00041	2.34	4.59	2.34	4.59	

43	0.00042	2.335	4.59	2.335	4.59	

44	0.00043	2.2	3.605	2.2	3.605	

45	0.00044	-2.29	-0.065	-2.29	-0.065	

46	0.00045	-2.365	-0.035	-2.365	-0.035	

47	0.00046	-2.37	-0.03	-2.37	-0.03	

48	0.00047	-2.37	-0.03	-2.37	-0.03	

49	0.00048	-2.365	-0.03	-2.365	-0.03	

50	0.00049	-2.355	-0.025	-2.355	-0.025	

51	0.0005	-2.35	-0.03	-2.35	-0.03	

52	0.00051	-2.345	-0.025	-2.345	-0.025	

53	0.00052	-2.34	-0.025	-2.34	-0.025	

54	0.00053	-2.335	-0.025	-2.335	-0.025	

55	0.00054	-2.335	-0.03	-2.335	-0.03	

56	0.00055	-2.325	-0.025	-2.325	-0.025	

57	0.00056	-2.32	-0.03	-2.32	-0.03	

58	0.00057	-2.315	-0.03	-2.315	-0.03	

59	0.00058	-2.31	-0.03	-2.31	-0.03	

60	0.00059	-2.3	-0.03	-2.3	-0.03	

61	0.0006	-2.3	-0.035	-2.3	-0.035	

62	0.00061	-2.295	-0.03	-2.295	-0.03	

63	0.00062	-2.29	-0.03	-2.29	-0.03	

64	0.00063	-2.285	-0.03	-2.285	-0.03	

65	0.00064	-2.28	-0.03	-2.28	-0.03	

66	0.00065	-2.275	-0.03	-2.275	-0.03	

67	0.00066	-2.275	-0.03	-2.275	-0.03	

68	0.00067	-2.265	-0.03	-2.265	-0.03	

69	0.00068	-2.26	-0.03	-2.26	-0.03	

70	0.00069	-2.26	-0.03	-2.26	-0.03	

71	0.0007	-2.255	-0.03	-2.255	-0.03	

72	0.00071	-2.245	-0.03	-2.245	-0.03	

73	0.00072	-2.245	-0.03	-2.245	-0.03	

74	0.00073	-2.24	-0.03	-2.24	-0.03	

75	0.00074	-2.23	-0.03	-2.23	-0.03	

76	0.00075	-2.23	-0.03	-2.23	-0.03	

77	0.00076	-2.225	-0.03	-2.225	-0.03	

78	0.00077	-2.22	-0.03	-2.22	-0.03	

79	0.00078	-2.215	-0.03	-2.215	-0.03	

80	0.00079	-2.21	-0.03	-2.21	-0.03	

81	0.0008	-2.205	-0.025	-2.205	-0.025	

82	0.00081	-2.205	-0.03	-2.205	-0.03	

83	0.00082	-2.2	-0.03	-2.2	-0.03	

84	0.00083	-2.19	-0.03	-2.19	-0.03	

85	0.00084	-2.19	-0.03	-2.19	-0.03	

86	0.00085	-2.185	-0.03	-2.185	-0.03	

87	0.00086	-2.18	-0.03	-2.18	-0.03	

88	0.00087	-2.175	-0.03	-2.175	-0.03	

89	0.00088	-2.175	-0.03	-2.175	-0.03	

90	0.00089	-2.165	-0.03	-2.165	-0.03	

91	0.0009	1.785	4.35	1.785	4.35	

92	0.00091	2.515	4.605	2.515	4.605	

93	0.00092	2.52	4.595	2.52	4.595	

94	0.00093	2.52	4.595	2.52	4.595	

95	0.00094	2.51	4.59	2.51	4.59	

96	0.00095	2.51	4.59	2.51	4.59	

97	0.00096	2.505	4.59	2.505	4.59	

98	0.00097	2.495	4.585	2.495	4.585	

99	0.00098	2.495	4.59	2.495	4.59	

100	0.00099	2.49	4.585	2.49	4.585	

101	0.001	2.48	4.585	2.48	4.585	

102	0.00101	2.48	4.59	2.48	4.59	

103	0.00102	2.48	4.595	2.48	4.595	

104	0.00103	2.465	4.59	2.465	4.59	

105	0.00104	2.465	4.595	2.465	4.595	

106	0.00105	2.46	4.595	2.46	4.595	

107	0.00106	2.455	4.59	2.455	4.59	

108	0.00107	2.445	4.59	2.445	4.59	

109	0.00108	2.45	4.595	2.45	4.595	

110	0.00109	2.44	4.59	2.44	4.59	

111	0.0011	2.44	4.59	2.44	4.59	

112	0.00111	2.435	4.59	2.435	4.59	

113	0.00112	2.425	4.59	2.425	4.59	

114	0.00113	2.42	4.59	2.42	4.59	

115	0.00114	2.42	4.595	2.42	4.595	

116	0.00115	2.41	4.59	2.41	4.59	

117	0.00116	2.41	4.59	2.41	4.59	

118	0.00117	2.405	4.59	2.405	4.59	

119	0.00118	2.4	4.59	2.4	4.59	

120	0.00119	2.395	4.59	2.395	4.59	

121	0.0012	2.39	4.59	2.39	4.59	

122	0.00121	2.385	4.59	2.385	4.59	

123	0.00122	2.38	4.59	2.38	4.59	

124	0.00123	2.375	4.59	2.375	4.59	

125	0.00124	2.375	4.59	2.375	4.59	

126	0.00125	2.365	4.59	2.365	4.59	

127	0.00126	2.365	4.59	2.365	4.59	

128	0.00127	2.36	4.59	2.36	4.59	

129	0.00128	2.35	4.59	2.35	4.59	

130	0.00129	2.35	4.59	2.35	4.59	

131	0.0013	2.35	4.59	2.35	4.59	

132	0.00131	2.335	4.59	2.335	4.59	

133	0.00132	2.335	4.59	2.335	4.59	

134	0.00133	2.3	4.135	2.3	4.135	

135	0.00134	-2.24	-0.055	-2.24	-0.055	

136	0.00135	-2.365	-0.035	-2.365	-0.035	

137	0.00136	-2.365	-0.035	-2.365	-0.035	

138	0.00137	-2.37	-0.035	-2.37	-0.035	

139	0.00138	-2.365	-0.03	-2.365	-0.03	

140	0.00139	-2.355	-0.03	-2.355	-0.03	

141	0.0014	-2.355	-0.025	-2.355	-0.025	

142	0.00141	-2.35	-0.025	-2.35	-0.025	

143	0.00142	-2.34	-0.025	-2.34	-0.025	

144	0.00143	-2.34	-0.03	-2.34	-0.03	

145	0.00144	-2.33	-0.025	-2.33	-0.025	

146	0.00145	-2.325	-0.03	-2.325	-0.03	

147	0.00146	-2.32	-0.03	-2.32	-0.03	

148	0.00147	-2.32	-0.03	-2.32	-0.03	

149	0.00148	-2.31	-0.03	-2.31	-0.03	

150	0.00149	-2.305	-0.035	-2.305	-0.035	

151	0.0015	-2.3	-0.03	-2.3	-0.03	

152	0.00151	-2.295	-0.03	-2.295	-0.03	

153	0.00152	-2.29	-0.03	-2.29	-0.03	

154	0.00153	-2.29	-0.03	-2.29	-0.03	

155	0.00154	-2.28	-0.025	-2.28	-0.025	

156	0.00155	-2.28	-0.03	-2.28	-0.03	

157	0.00156	-2.27	-0.03	-2.27	-0.03	

158	0.00157	-2.265	-0.03	-2.265	-0.03	

159	0.00158	-2.26	-0.03	-2.26	-0.03	

160	0.00159	-2.26	-0.035	-2.26	-0.035	

161	0.0016	-2.25	-0.03	-2.25	-0.03	

162	0.00161	-2.25	-0.03	-2.25	-0.03	

163	0.00162	-2.245	-0.03	-2.245	-0.03	

164	0.00163	-2.24	-0.03	-2.24	-0.03	

165	0.00164	-2.23	-0.03	-2.23	-0.03	

166	0.00165	-2.235	-0.03	-2.235	-0.03	

167	0.00166	-2.225	-0.03	-2.225	-0.03	

168	0.00167	-2.22	-0.03	-2.22	-0.03	

169	0.00168	-2.22	-0.025	-2.22	-0.025	

170	0.00169	-2.215	-0.03	-2.215	-0.03	

171	0.0017	-2.2	-0.03	-2.2	-0.03	

172	0.00171	-2.205	-0.035	-2.205	-0.035	

173	0.00172	-2.2	-0.03	-2.2	-0.03	

174	0.00173	-2.19	-0.03	-2.19	-0.03	

175	0.00174	-2.19	-0.03	-2.19	-0.03	

176	0.00175	-2.185	-0.03	-2.185	-0.03	

177	0.00176	-2.18	-0.03	-2.18	-0.03	

178	0.00177	-2.175	-0.03	-2.175	-0.03	

179	0.00178	-2.17	-0.03	-2.17	-0.03	

180	0.00179	-2.165	-0.025	-2.165	-0.025	

181	0.0018	1.46	4.185	1.46	4.185	

182	0.00181	2.515	4.61	2.515	4.61	

183	0.00182	2.52	4.595	2.52	4.595	

184	0.00183	2.515	4.595	2.515	4.595	

185	0.00184	2.515	4.595	2.515	4.595	

186	0.00185	2.51	4.59	2.51	4.59	

187	0.00186	2.505	4.59	2.505	4.59	

188	0.00187	2.5	4.585	2.5	4.585	

189	0.00188	2.495	4.59	2.495	4.59	

190	0.00189	2.49	4.585	2.49	4.585	

191	0.0019	2.485	4.59	2.485	4.59	

192	0.00191	2.48	4.59	2.48	4.59	

193	0.00192	2.475	4.595	2.475	4.595	

194	0.00193	2.47	4.59	2.47	4.59	

195	0.00194	2.465	4.595	2.465	4.595	

196	0.00195	2.46	4.595	2.46	4.595	

197	0.00196	2.455	4.595	2.455	4.595	

198	0.00197	2.45	4.595	2.45	4.595	

199	0.00198	2.45	4.595	2.45	4.595	

200	0.00199	2.44	4.585	2.44	4.585	

201	0.002	2.44	4.595	2.44	4.595	

202	0.00201	2.435	4.59	2.435	4.59	

203	0.00202	2.43	4.59	2.43	4.59	

204	0.00203	2.42	4.59	2.42	4.59	

205	0.00204	2.42	4.59	2.42	4.59	

206	0.00205	2.415	4.585	2.415	4.585	

207	0.00206	2.41	4.59	2.41	4.59	

208	0.00207	2.405	4.59	2.405	4.59	

209	0.00208	2.4	4.59	2.4	4.59	

210	0.00209	2.395	4.59	2.395	4.59	

211	0.0021	2.395	4.59	2.395	4.59	

212	0.00211	2.385	4.59	2.385	4.59	

213	0.00212	2.38	4.59	2.38	4.59	

214	0.00213	2.38	4.595	2.38	4.595	

215	0.00214	2.37	4.59	2.37	4.59	

216	0.00215	2.365	4.59	2.365	4.59	

217	0.00216	2.36	4.595	2.36	4.595	

218	0.00217	2.36	4.59	2.36	4.59	

219	0.00218	2.355	4.59	2.355	4.59	

220	0.00219	2.35	4.59	2.35	4.59	

221	0.0022	2.345	4.59	2.345	4.59	

222	0.00221	2.34	4.59	2.34	4.59	

223	0.00222	2.34	4.59	2.34	4.59	

224	0.00223	2.325	4.46	2.325	4.46	

225	0.00224	-2.165	-0.035	-2.165	-0.035	

226	0.00225	-2.365	-0.04	-2.365	-0.04	

227	0.00226	-2.37	-0.035	-2.37	-0.035	

228	0.00227	-2.37	-0.03	-2.37	-0.03	

229	0.00228	-2.365	-0.03	-2.365	-0.03	

230	0.00229	-2.355	-0.03	-2.355	-0.03	

231	0.0023	-2.355	-0.025	-2.355	-0.025	

232	0.00231	-2.35	-0.025	-2.35	-0.025	

233	0.00232	-2.34	-0.025	-2.34	-0.025	

234	0.00233	-2.34	-0.025	-2.34	-0.025	

235	0.00234	-2.335	-0.03	-2.335	-0.03	

236	0.00235	-2.32	-0.03	-2.32	-0.03	

237	0.00236	-2.32	-0.035	-2.32	-0.035	

238	0.00237	-2.315	-0.03	-2.315	-0.03	

239	0.00238	-2.31	-0.03	-2.31	-0.03	

240	0.00239	-2.305	-0.035	-2.305	-0.035	

241	0.0024	-2.3	-0.035	-2.3	-0.035	

242	0.00241	-2.295	-0.03	-2.295	-0.03	

243	0.00242	-2.295	-0.035	-2.295	-0.035	

244	0.00243	-2.285	-0.03	-2.285	-0.03	

245	0.00244	-2.28	-0.03	-2.28	-0.03	

246	0.00245	-2.275	-0.03	-2.275	-0.03	

247	0.00246	-2.275	-0.03	-2.275	-0.03	

248	0.00247	-2.265	-0.03	-2.265	-0.03	

249	0.00248	-2.265	-0.03	-2.265	-0.03	

250	0.00249	-2.26	-0.025	-2.26	-0.025	

251	0.0025	-2.255	-0.025	-2.255	-0.025	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 1 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 2.425 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 -0.04 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 2.425 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 -0.04 1 1

6 251

1	0	2.025	4.465	2.025	4.465	

2	1E-5	2.27	4.53	2.27	4.53	

3	2E-5	2.515	4.595	2.515	4.595	

4	3E-5	2.52	4.59	2.52	4.59	

5	4E-5	2.51	4.59	2.51	4.59	

6	5E-5	2.505	4.59	2.505	4.59	

7	6E-5	2.505	4.585	2.505	4.585	

8	7E-5	2.495	4.585	2.495	4.585	

9	8E-5	2.495	4.585	2.495	4.585	

10	9E-5	2.49	4.59	2.49	4.59	

11	0.0001	2.48	4.585	2.48	4.585	

12	0.00011	2.48	4.59	2.48	4.59	

13	0.00012	2.47	4.59	2.47	4.59	

14	0.00013	2.465	4.59	2.465	4.59	

15	0.00014	2.46	4.595	2.46	4.595	

16	0.00015	2.465	4.595	2.465	4.595	

17	0.00016	2.45	4.59	2.45	4.59	

18	0.00017	2.45	4.595	2.45	4.595	

19	0.00018	2.445	4.595	2.445	4.595	

20	0.00019	2.44	4.59	2.44	4.59	

21	0.0002	2.435	4.59	2.435	4.59	

22	0.00021	2.435	4.59	2.435	4.59	

23	0.00022	2.425	4.585	2.425	4.585	

24	0.00023	2.425	4.59	2.425	4.59	

25	0.00024	2.415	4.59	2.415	4.59	

26	0.00025	2.415	4.59	2.415	4.59	

27	0.00026	2.405	4.59	2.405	4.59	

28	0.00027	2.405	4.595	2.405	4.595	

29	0.00028	2.4	4.59	2.4	4.59	

30	0.00029	2.395	4.59	2.395	4.59	

31	0.0003	2.39	4.595	2.39	4.595	

32	0.00031	2.385	4.595	2.385	4.595	

33	0.00032	2.38	4.59	2.38	4.59	

34	0.00033	2.375	4.595	2.375	4.595	

35	0.00034	2.37	4.59	2.37	4.59	

36	0.00035	2.365	4.595	2.365	4.595	

37	0.00036	2.36	4.59	2.36	4.59	

38	0.00037	2.36	4.595	2.36	4.595	

39	0.00038	2.35	4.59	2.35	4.59	

40	0.00039	2.35	4.595	2.35	4.595	

41	0.0004	2.345	4.59	2.345	4.59	

42	0.00041	2.34	4.59	2.34	4.59	

43	0.00042	2.335	4.59	2.335	4.59	

44	0.00043	2.2	3.605	2.2	3.605	

45	0.00044	-2.29	-0.065	-2.29	-0.065	

46	0.00045	-2.365	-0.035	-2.365	-0.035	

47	0.00046	-2.37	-0.03	-2.37	-0.03	

48	0.00047	-2.37	-0.03	-2.37	-0.03	

49	0.00048	-2.365	-0.03	-2.365	-0.03	

50	0.00049	-2.355	-0.025	-2.355	-0.025	

51	0.0005	-2.35	-0.03	-2.35	-0.03	

52	0.00051	-2.345	-0.025	-2.345	-0.025	

53	0.00052	-2.34	-0.025	-2.34	-0.025	

54	0.00053	-2.335	-0.025	-2.335	-0.025	

55	0.00054	-2.335	-0.03	-2.335	-0.03	

56	0.00055	-2.325	-0.025	-2.325	-0.025	

57	0.00056	-2.32	-0.03	-2.32	-0.03	

58	0.00057	-2.315	-0.03	-2.315	-0.03	

59	0.00058	-2.31	-0.03	-2.31	-0.03	

60	0.00059	-2.3	-0.03	-2.3	-0.03	

61	0.0006	-2.3	-0.035	-2.3	-0.035	

62	0.00061	-2.295	-0.03	-2.295	-0.03	

63	0.00062	-2.29	-0.03	-2.29	-0.03	

64	0.00063	-2.285	-0.03	-2.285	-0.03	

65	0.00064	-2.28	-0.03	-2.28	-0.03	

66	0.00065	-2.275	-0.03	-2.275	-0.03	

67	0.00066	-2.275	-0.03	-2.275	-0.03	

68	0.00067	-2.265	-0.03	-2.265	-0.03	

69	0.00068	-2.26	-0.03	-2.26	-0.03	

70	0.00069	-2.26	-0.03	-2.26	-0.03	

71	0.0007	-2.255	-0.03	-2.255	-0.03	

72	0.00071	-2.245	-0.03	-2.245	-0.03	

73	0.00072	-2.245	-0.03	-2.245	-0.03	

74	0.00073	-2.24	-0.03	-2.24	-0.03	

75	0.00074	-2.23	-0.03	-2.23	-0.03	

76	0.00075	-2.23	-0.03	-2.23	-0.03	

77	0.00076	-2.225	-0.03	-2.225	-0.03	

78	0.00077	-2.22	-0.03	-2.22	-0.03	

79	0.00078	-2.215	-0.03	-2.215	-0.03	

80	0.00079	-2.21	-0.03	-2.21	-0.03	

81	0.0008	-2.205	-0.025	-2.205	-0.025	

82	0.00081	-2.205	-0.03	-2.205	-0.03	

83	0.00082	-2.2	-0.03	-2.2	-0.03	

84	0.00083	-2.19	-0.03	-2.19	-0.03	

85	0.00084	-2.19	-0.03	-2.19	-0.03	

86	0.00085	-2.185	-0.03	-2.185	-0.03	

87	0.00086	-2.18	-0.03	-2.18	-0.03	

88	0.00087	-2.175	-0.03	-2.175	-0.03	

89	0.00088	-2.175	-0.03	-2.175	-0.03	

90	0.00089	-2.165	-0.03	-2.165	-0.03	

91	0.0009	1.785	4.35	1.785	4.35	

92	0.00091	2.515	4.605	2.515	4.605	

93	0.00092	2.52	4.595	2.52	4.595	

94	0.00093	2.52	4.595	2.52	4.595	

95	0.00094	2.51	4.59	2.51	4.59	

96	0.00095	2.51	4.59	2.51	4.59	

97	0.00096	2.505	4.59	2.505	4.59	

98	0.00097	2.495	4.585	2.495	4.585	

99	0.00098	2.495	4.59	2.495	4.59	

100	0.00099	2.49	4.585	2.49	4.585	

101	0.001	2.48	4.585	2.48	4.585	

102	0.00101	2.48	4.59	2.48	4.59	

103	0.00102	2.48	4.595	2.48	4.595	

104	0.00103	2.465	4.59	2.465	4.59	

105	0.00104	2.465	4.595	2.465	4.595	

106	0.00105	2.46	4.595	2.46	4.595	

107	0.00106	2.455	4.59	2.455	4.59	

108	0.00107	2.445	4.59	2.445	4.59	

109	0.00108	2.45	4.595	2.45	4.595	

110	0.00109	2.44	4.59	2.44	4.59	

111	0.0011	2.44	4.59	2.44	4.59	

112	0.00111	2.435	4.59	2.435	4.59	

113	0.00112	2.425	4.59	2.425	4.59	

114	0.00113	2.42	4.59	2.42	4.59	

115	0.00114	2.42	4.595	2.42	4.595	

116	0.00115	2.41	4.59	2.41	4.59	

117	0.00116	2.41	4.59	2.41	4.59	

118	0.00117	2.405	4.59	2.405	4.59	

119	0.00118	2.4	4.59	2.4	4.59	

120	0.00119	2.395	4.59	2.395	4.59	

121	0.0012	2.39	4.59	2.39	4.59	

122	0.00121	2.385	4.59	2.385	4.59	

123	0.00122	2.38	4.59	2.38	4.59	

124	0.00123	2.375	4.59	2.375	4.59	

125	0.00124	2.375	4.59	2.375	4.59	

126	0.00125	2.365	4.59	2.365	4.59	

127	0.00126	2.365	4.59	2.365	4.59	

128	0.00127	2.36	4.59	2.36	4.59	

129	0.00128	2.35	4.59	2.35	4.59	

130	0.00129	2.35	4.59	2.35	4.59	

131	0.0013	2.35	4.59	2.35	4.59	

132	0.00131	2.335	4.59	2.335	4.59	

133	0.00132	2.335	4.59	2.335	4.59	

134	0.00133	2.3	4.135	2.3	4.135	

135	0.00134	-2.24	-0.055	-2.24	-0.055	

136	0.00135	-2.365	-0.035	-2.365	-0.035	

137	0.00136	-2.365	-0.035	-2.365	-0.035	

138	0.00137	-2.37	-0.035	-2.37	-0.035	

139	0.00138	-2.365	-0.03	-2.365	-0.03	

140	0.00139	-2.355	-0.03	-2.355	-0.03	

141	0.0014	-2.355	-0.025	-2.355	-0.025	

142	0.00141	-2.35	-0.025	-2.35	-0.025	

143	0.00142	-2.34	-0.025	-2.34	-0.025	

144	0.00143	-2.34	-0.03	-2.34	-0.03	

145	0.00144	-2.33	-0.025	-2.33	-0.025	

146	0.00145	-2.325	-0.03	-2.325	-0.03	

147	0.00146	-2.32	-0.03	-2.32	-0.03	

148	0.00147	-2.32	-0.03	-2.32	-0.03	

149	0.00148	-2.31	-0.03	-2.31	-0.03	

150	0.00149	-2.305	-0.035	-2.305	-0.035	

151	0.0015	-2.3	-0.03	-2.3	-0.03	

152	0.00151	-2.295	-0.03	-2.295	-0.03	

153	0.00152	-2.29	-0.03	-2.29	-0.03	

154	0.00153	-2.29	-0.03	-2.29	-0.03	

155	0.00154	-2.28	-0.025	-2.28	-0.025	

156	0.00155	-2.28	-0.03	-2.28	-0.03	

157	0.00156	-2.27	-0.03	-2.27	-0.03	

158	0.00157	-2.265	-0.03	-2.265	-0.03	

159	0.00158	-2.26	-0.03	-2.26	-0.03	

160	0.00159	-2.26	-0.035	-2.26	-0.035	

161	0.0016	-2.25	-0.03	-2.25	-0.03	

162	0.00161	-2.25	-0.03	-2.25	-0.03	

163	0.00162	-2.245	-0.03	-2.245	-0.03	

164	0.00163	-2.24	-0.03	-2.24	-0.03	

165	0.00164	-2.23	-0.03	-2.23	-0.03	

166	0.00165	-2.235	-0.03	-2.235	-0.03	

167	0.00166	-2.225	-0.03	-2.225	-0.03	

168	0.00167	-2.22	-0.03	-2.22	-0.03	

169	0.00168	-2.22	-0.025	-2.22	-0.025	

170	0.00169	-2.215	-0.03	-2.215	-0.03	

171	0.0017	-2.2	-0.03	-2.2	-0.03	

172	0.00171	-2.205	-0.035	-2.205	-0.035	

173	0.00172	-2.2	-0.03	-2.2	-0.03	

174	0.00173	-2.19	-0.03	-2.19	-0.03	

175	0.00174	-2.19	-0.03	-2.19	-0.03	

176	0.00175	-2.185	-0.03	-2.185	-0.03	

177	0.00176	-2.18	-0.03	-2.18	-0.03	

178	0.00177	-2.175	-0.03	-2.175	-0.03	

179	0.00178	-2.17	-0.03	-2.17	-0.03	

180	0.00179	-2.165	-0.025	-2.165	-0.025	

181	0.0018	1.46	4.185	1.46	4.185	

182	0.00181	2.515	4.61	2.515	4.61	

183	0.00182	2.52	4.595	2.52	4.595	

184	0.00183	2.515	4.595	2.515	4.595	

185	0.00184	2.515	4.595	2.515	4.595	

186	0.00185	2.51	4.59	2.51	4.59	

187	0.00186	2.505	4.59	2.505	4.59	

188	0.00187	2.5	4.585	2.5	4.585	

189	0.00188	2.495	4.59	2.495	4.59	

190	0.00189	2.49	4.585	2.49	4.585	

191	0.0019	2.485	4.59	2.485	4.59	

192	0.00191	2.48	4.59	2.48	4.59	

193	0.00192	2.475	4.595	2.475	4.595	

194	0.00193	2.47	4.59	2.47	4.59	

195	0.00194	2.465	4.595	2.465	4.595	

196	0.00195	2.46	4.595	2.46	4.595	

197	0.00196	2.455	4.595	2.455	4.595	

198	0.00197	2.45	4.595	2.45	4.595	

199	0.00198	2.45	4.595	2.45	4.595	

200	0.00199	2.44	4.585	2.44	4.585	

201	0.002	2.44	4.595	2.44	4.595	

202	0.00201	2.435	4.59	2.435	4.59	

203	0.00202	2.43	4.59	2.43	4.59	

204	0.00203	2.42	4.59	2.42	4.59	

205	0.00204	2.42	4.59	2.42	4.59	

206	0.00205	2.415	4.585	2.415	4.585	

207	0.00206	2.41	4.59	2.41	4.59	

208	0.00207	2.405	4.59	2.405	4.59	

209	0.00208	2.4	4.59	2.4	4.59	

210	0.00209	2.395	4.59	2.395	4.59	

211	0.0021	2.395	4.59	2.395	4.59	

212	0.00211	2.385	4.59	2.385	4.59	

213	0.00212	2.38	4.59	2.38	4.59	

214	0.00213	2.38	4.595	2.38	4.595	

215	0.00214	2.37	4.59	2.37	4.59	

216	0.00215	2.365	4.59	2.365	4.59	

217	0.00216	2.36	4.595	2.36	4.595	

218	0.00217	2.36	4.59	2.36	4.59	

219	0.00218	2.355	4.59	2.355	4.59	

220	0.00219	2.35	4.59	2.35	4.59	

221	0.0022	2.345	4.59	2.345	4.59	

222	0.00221	2.34	4.59	2.34	4.59	

223	0.00222	2.34	4.59	2.34	4.59	

224	0.00223	2.325	4.46	2.325	4.46	

225	0.00224	-2.165	-0.035	-2.165	-0.035	

226	0.00225	-2.365	-0.04	-2.365	-0.04	

227	0.00226	-2.37	-0.035	-2.37	-0.035	

228	0.00227	-2.37	-0.03	-2.37	-0.03	

229	0.00228	-2.365	-0.03	-2.365	-0.03	

230	0.00229	-2.355	-0.03	-2.355	-0.03	

231	0.0023	-2.355	-0.025	-2.355	-0.025	

232	0.00231	-2.35	-0.025	-2.35	-0.025	

233	0.00232	-2.34	-0.025	-2.34	-0.025	

234	0.00233	-2.34	-0.025	-2.34	-0.025	

235	0.00234	-2.335	-0.03	-2.335	-0.03	

236	0.00235	-2.32	-0.03	-2.32	-0.03	

237	0.00236	-2.32	-0.035	-2.32	-0.035	

238	0.00237	-2.315	-0.03	-2.315	-0.03	

239	0.00238	-2.31	-0.03	-2.31	-0.03	

240	0.00239	-2.305	-0.035	-2.305	-0.035	

241	0.0024	-2.3	-0.035	-2.3	-0.035	

242	0.00241	-2.295	-0.03	-2.295	-0.03	

243	0.00242	-2.295	-0.035	-2.295	-0.035	

244	0.00243	-2.285	-0.03	-2.285	-0.03	

245	0.00244	-2.28	-0.03	-2.28	-0.03	

246	0.00245	-2.275	-0.03	-2.275	-0.03	

247	0.00246	-2.275	-0.03	-2.275	-0.03	

248	0.00247	-2.265	-0.03	-2.265	-0.03	

249	0.00248	-2.265	-0.03	-2.265	-0.03	

250	0.00249	-2.26	-0.025	-2.26	-0.025	

251	0.0025	-2.255	-0.025	-2.255	-0.025	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 1 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -2.25 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 4.59 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 -2.25 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 4.59 1 1

6 251

1	0	2.42	4.615	2.42	4.615	

2	1E-5	2.465	4.605	2.465	4.605	

3	2E-5	2.515	4.595	2.515	4.595	

4	3E-5	2.515	4.59	2.515	4.59	

5	4E-5	2.51	4.59	2.51	4.59	

6	5E-5	2.505	4.59	2.505	4.59	

7	6E-5	2.5	4.585	2.5	4.585	

8	7E-5	2.49	4.59	2.49	4.59	

9	8E-5	2.49	4.59	2.49	4.59	

10	9E-5	2.485	4.585	2.485	4.585	

11	0.0001	2.48	4.59	2.48	4.59	

12	0.00011	2.475	4.59	2.475	4.59	

13	0.00012	2.47	4.59	2.47	4.59	

14	0.00013	2.465	4.59	2.465	4.59	

15	0.00014	2.46	4.595	2.46	4.595	

16	0.00015	2.455	4.595	2.455	4.595	

17	0.00016	2.45	4.595	2.45	4.595	

18	0.00017	2.445	4.595	2.445	4.595	

19	0.00018	2.445	4.595	2.445	4.595	

20	0.00019	2.435	4.59	2.435	4.59	

21	0.0002	2.435	4.595	2.435	4.595	

22	0.00021	2.43	4.59	2.43	4.59	

23	0.00022	2.42	4.59	2.42	4.59	

24	0.00023	2.42	4.59	2.42	4.59	

25	0.00024	2.415	4.59	2.415	4.59	

26	0.00025	2.405	4.59	2.405	4.59	

27	0.00026	2.405	4.595	2.405	4.595	

28	0.00027	2.405	4.59	2.405	4.59	

29	0.00028	2.395	4.59	2.395	4.59	

30	0.00029	2.39	4.595	2.39	4.595	

31	0.0003	2.39	4.595	2.39	4.595	

32	0.00031	2.38	4.59	2.38	4.59	

33	0.00032	2.375	4.595	2.375	4.595	

34	0.00033	2.375	4.595	2.375	4.595	

35	0.00034	2.365	4.59	2.365	4.59	

36	0.00035	2.36	4.59	2.36	4.59	

37	0.00036	2.36	4.595	2.36	4.595	

38	0.00037	2.355	4.59	2.355	4.59	

39	0.00038	2.35	4.59	2.35	4.59	

40	0.00039	2.345	4.59	2.345	4.59	

41	0.0004	2.34	4.59	2.34	4.59	

42	0.00041	2.335	4.59	2.335	4.59	

43	0.00042	2.335	4.595	2.335	4.595	

44	0.00043	0.665	1.62	0.665	1.62	

45	0.00044	-2.35	-0.06	-2.35	-0.06	

46	0.00045	-2.36	-0.03	-2.36	-0.03	

47	0.00046	-2.36	-0.03	-2.36	-0.03	

48	0.00047	-2.36	-0.03	-2.36	-0.03	

49	0.00048	-2.355	-0.025	-2.355	-0.025	

50	0.00049	-2.35	-0.025	-2.35	-0.025	

51	0.0005	-2.345	-0.025	-2.345	-0.025	

52	0.00051	-2.34	-0.025	-2.34	-0.025	

53	0.00052	-2.33	-0.025	-2.33	-0.025	

54	0.00053	-2.33	-0.03	-2.33	-0.03	

55	0.00054	-2.32	-0.025	-2.32	-0.025	

56	0.00055	-2.32	-0.03	-2.32	-0.03	

57	0.00056	-2.315	-0.03	-2.315	-0.03	

58	0.00057	-2.31	-0.03	-2.31	-0.03	

59	0.00058	-2.3	-0.03	-2.3	-0.03	

60	0.00059	-2.3	-0.03	-2.3	-0.03	

61	0.0006	-2.29	-0.03	-2.29	-0.03	

62	0.00061	-2.285	-0.03	-2.285	-0.03	

63	0.00062	-2.285	-0.025	-2.285	-0.025	

64	0.00063	-2.28	-0.03	-2.28	-0.03	

65	0.00064	-2.27	-0.025	-2.27	-0.025	

66	0.00065	-2.27	-0.03	-2.27	-0.03	

67	0.00066	-2.265	-0.025	-2.265	-0.025	

68	0.00067	-2.26	-0.03	-2.26	-0.03	

69	0.00068	-2.255	-0.025	-2.255	-0.025	

70	0.00069	-2.25	-0.03	-2.25	-0.03	

71	0.0007	-2.24	-0.025	-2.24	-0.025	

72	0.00071	-2.245	-0.03	-2.245	-0.03	

73	0.00072	-2.24	-0.03	-2.24	-0.03	

74	0.00073	-2.23	-0.025	-2.23	-0.025	

75	0.00074	-2.225	-0.03	-2.225	-0.03	

76	0.00075	-2.225	-0.03	-2.225	-0.03	

77	0.00076	-2.215	-0.03	-2.215	-0.03	

78	0.00077	-2.215	-0.03	-2.215	-0.03	

79	0.00078	-2.21	-0.03	-2.21	-0.03	

80	0.00079	-2.2	-0.025	-2.2	-0.025	

81	0.0008	-2.2	-0.03	-2.2	-0.03	

82	0.00081	-2.195	-0.03	-2.195	-0.03	

83	0.00082	-2.19	-0.025	-2.19	-0.025	

84	0.00083	-2.185	-0.03	-2.185	-0.03	

85	0.00084	-2.18	-0.03	-2.18	-0.03	

86	0.00085	-2.18	-0.03	-2.18	-0.03	

87	0.00086	-2.17	-0.025	-2.17	-0.025	

88	0.00087	-2.17	-0.03	-2.17	-0.03	

89	0.00088	-2.16	-0.025	-2.16	-0.025	

90	0.00089	-2.16	0.11	-2.16	0.11	

91	0.0009	2.355	4.595	2.355	4.595	

92	0.00091	2.51	4.6	2.51	4.6	

93	0.00092	2.52	4.6	2.52	4.6	

94	0.00093	2.515	4.59	2.515	4.59	

95	0.00094	2.51	4.595	2.51	4.595	

96	0.00095	2.51	4.59	2.51	4.59	

97	0.00096	2.5	4.59	2.5	4.59	

98	0.00097	2.495	4.59	2.495	4.59	

99	0.00098	2.495	4.59	2.495	4.59	

100	0.00099	2.485	4.585	2.485	4.585	

101	0.001	2.48	4.595	2.48	4.595	

102	0.00101	2.48	4.595	2.48	4.595	

103	0.00102	2.47	4.595	2.47	4.595	

104	0.00103	2.465	4.595	2.465	4.595	

105	0.00104	2.46	4.595	2.46	4.595	

106	0.00105	2.455	4.595	2.455	4.595	

107	0.00106	2.45	4.595	2.45	4.595	

108	0.00107	2.45	4.595	2.45	4.595	

109	0.00108	2.445	4.595	2.445	4.595	

110	0.00109	2.435	4.595	2.435	4.595	

111	0.0011	2.435	4.595	2.435	4.595	

112	0.00111	2.43	4.59	2.43	4.59	

113	0.00112	2.425	4.595	2.425	4.595	

114	0.00113	2.42	4.595	2.42	4.595	

115	0.00114	2.415	4.595	2.415	4.595	

116	0.00115	2.41	4.59	2.41	4.59	

117	0.00116	2.41	4.59	2.41	4.59	

118	0.00117	2.4	4.595	2.4	4.595	

119	0.00118	2.395	4.595	2.395	4.595	

120	0.00119	2.39	4.595	2.39	4.595	

121	0.0012	2.39	4.595	2.39	4.595	

122	0.00121	2.38	4.595	2.38	4.595	

123	0.00122	2.38	4.595	2.38	4.595	

124	0.00123	2.375	4.595	2.375	4.595	

125	0.00124	2.37	4.59	2.37	4.59	

126	0.00125	2.365	4.595	2.365	4.595	

127	0.00126	2.36	4.595	2.36	4.595	

128	0.00127	2.355	4.595	2.355	4.595	

129	0.00128	2.35	4.595	2.35	4.595	

130	0.00129	2.35	4.595	2.35	4.595	

131	0.0013	2.34	4.59	2.34	4.59	

132	0.00131	2.335	4.595	2.335	4.595	

133	0.00132	2.335	4.59	2.335	4.59	

134	0.00133	1.255	2.14	1.255	2.14	

135	0.00134	-2.345	-0.065	-2.345	-0.065	

136	0.00135	-2.36	-0.03	-2.36	-0.03	

137	0.00136	-2.365	-0.035	-2.365	-0.035	

138	0.00137	-2.36	-0.03	-2.36	-0.03	

139	0.00138	-2.355	-0.025	-2.355	-0.025	

140	0.00139	-2.35	-0.025	-2.35	-0.025	

141	0.0014	-2.35	-0.025	-2.35	-0.025	

142	0.00141	-2.34	-0.025	-2.34	-0.025	

143	0.00142	-2.335	-0.025	-2.335	-0.025	

144	0.00143	-2.33	-0.025	-2.33	-0.025	

145	0.00144	-2.32	-0.025	-2.32	-0.025	

146	0.00145	-2.32	-0.03	-2.32	-0.03	

147	0.00146	-2.315	-0.03	-2.315	-0.03	

148	0.00147	-2.305	-0.03	-2.305	-0.03	

149	0.00148	-2.305	-0.035	-2.305	-0.035	

150	0.00149	-2.3	-0.03	-2.3	-0.03	

151	0.0015	-2.295	-0.03	-2.295	-0.03	

152	0.00151	-2.285	-0.03	-2.285	-0.03	

153	0.00152	-2.285	-0.03	-2.285	-0.03	

154	0.00153	-2.28	-0.03	-2.28	-0.03	

155	0.00154	-2.27	-0.03	-2.27	-0.03	

156	0.00155	-2.27	-0.03	-2.27	-0.03	

157	0.00156	-2.265	-0.03	-2.265	-0.03	

158	0.00157	-2.26	-0.025	-2.26	-0.025	

159	0.00158	-2.26	-0.03	-2.26	-0.03	

160	0.00159	-2.255	-0.025	-2.255	-0.025	

161	0.0016	-2.245	-0.03	-2.245	-0.03	

162	0.00161	-2.24	-0.03	-2.24	-0.03	

163	0.00162	-2.24	-0.03	-2.24	-0.03	

164	0.00163	-2.23	-0.025	-2.23	-0.025	

165	0.00164	-2.23	-0.03	-2.23	-0.03	

166	0.00165	-2.22	-0.03	-2.22	-0.03	

167	0.00166	-2.22	-0.025	-2.22	-0.025	

168	0.00167	-2.215	-0.03	-2.215	-0.03	

169	0.00168	-2.21	-0.03	-2.21	-0.03	

170	0.00169	-2.2	-0.025	-2.2	-0.025	

171	0.0017	-2.2	-0.03	-2.2	-0.03	

172	0.00171	-2.195	-0.025	-2.195	-0.025	

173	0.00172	-2.19	-0.03	-2.19	-0.03	

174	0.00173	-2.185	-0.03	-2.185	-0.03	

175	0.00174	-2.185	-0.03	-2.185	-0.03	

176	0.00175	-2.175	-0.025	-2.175	-0.025	

177	0.00176	-2.175	-0.03	-2.175	-0.03	

178	0.00177	-2.17	-0.03	-2.17	-0.03	

179	0.00178	-2.165	-0.03	-2.165	-0.03	

180	0.00179	-2.16	-0.02	-2.16	-0.02	

181	0.0018	2.25	4.56	2.25	4.56	

182	0.00181	2.51	4.6	2.51	4.6	

183	0.00182	2.52	4.595	2.52	4.595	

184	0.00183	2.515	4.595	2.515	4.595	

185	0.00184	2.51	4.59	2.51	4.59	

186	0.00185	2.51	4.59	2.51	4.59	

187	0.00186	2.5	4.59	2.5	4.59	

188	0.00187	2.495	4.59	2.495	4.59	

189	0.00188	2.49	4.585	2.49	4.585	

190	0.00189	2.485	4.59	2.485	4.59	

191	0.0019	2.48	4.59	2.48	4.59	

192	0.00191	2.48	4.595	2.48	4.595	

193	0.00192	2.47	4.595	2.47	4.595	

194	0.00193	2.465	4.595	2.465	4.595	

195	0.00194	2.46	4.595	2.46	4.595	

196	0.00195	2.46	4.595	2.46	4.595	

197	0.00196	2.45	4.595	2.45	4.595	

198	0.00197	2.45	4.595	2.45	4.595	

199	0.00198	2.44	4.59	2.44	4.59	

200	0.00199	2.435	4.595	2.435	4.595	

201	0.002	2.435	4.59	2.435	4.59	

202	0.00201	2.43	4.59	2.43	4.59	

203	0.00202	2.42	4.59	2.42	4.59	

204	0.00203	2.42	4.595	2.42	4.595	

205	0.00204	2.415	4.59	2.415	4.59	

206	0.00205	2.41	4.59	2.41	4.59	

207	0.00206	2.405	4.595	2.405	4.595	

208	0.00207	2.4	4.595	2.4	4.595	

209	0.00208	2.395	4.59	2.395	4.59	

210	0.00209	2.395	4.595	2.395	4.595	

211	0.0021	2.39	4.59	2.39	4.59	

212	0.00211	2.38	4.595	2.38	4.595	

213	0.00212	2.38	4.595	2.38	4.595	

214	0.00213	2.375	4.59	2.375	4.59	

215	0.00214	2.365	4.59	2.365	4.59	

216	0.00215	2.37	4.595	2.37	4.595	

217	0.00216	2.36	4.59	2.36	4.59	

218	0.00217	2.35	4.59	2.35	4.59	

219	0.00218	2.35	4.59	2.35	4.59	

220	0.00219	2.35	4.595	2.35	4.595	

221	0.0022	2.34	4.59	2.34	4.59	

222	0.00221	2.34	4.595	2.34	4.595	

223	0.00222	2.335	4.595	2.335	4.595	

224	0.00223	1.76	2.735	1.76	2.735	

225	0.00224	-2.33	-0.07	-2.33	-0.07	

226	0.00225	-2.355	-0.03	-2.355	-0.03	

227	0.00226	-2.37	-0.035	-2.37	-0.035	

228	0.00227	-2.36	-0.03	-2.36	-0.03	

229	0.00228	-2.355	-0.03	-2.355	-0.03	

230	0.00229	-2.35	-0.025	-2.35	-0.025	

231	0.0023	-2.345	-0.025	-2.345	-0.025	

232	0.00231	-2.34	-0.025	-2.34	-0.025	

233	0.00232	-2.335	-0.025	-2.335	-0.025	

234	0.00233	-2.33	-0.025	-2.33	-0.025	

235	0.00234	-2.32	-0.025	-2.32	-0.025	

236	0.00235	-2.32	-0.03	-2.32	-0.03	

237	0.00236	-2.315	-0.03	-2.315	-0.03	

238	0.00237	-2.31	-0.03	-2.31	-0.03	

239	0.00238	-2.305	-0.03	-2.305	-0.03	

240	0.00239	-2.3	-0.035	-2.3	-0.035	

241	0.0024	-2.29	-0.03	-2.29	-0.03	

242	0.00241	-2.29	-0.03	-2.29	-0.03	

243	0.00242	-2.285	-0.035	-2.285	-0.035	

244	0.00243	-2.28	-0.03	-2.28	-0.03	

245	0.00244	-2.27	-0.03	-2.27	-0.03	

246	0.00245	-2.27	-0.03	-2.27	-0.03	

247	0.00246	-2.265	-0.025	-2.265	-0.025	

248	0.00247	-2.26	-0.03	-2.26	-0.03	

249	0.00248	-2.26	-0.03	-2.26	-0.03	

250	0.00249	-2.25	-0.03	-2.25	-0.03	

251	0.0025	-2.245	-0.03	-2.245	-0.03	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 2 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 0 5 0 2 0 0 0 0 1 1 0 0 -2.25 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 4.59 1 1

10 1 -1 UA1

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

Detector voltage

U_ACV

V

0 3 1 0 2 0 0 1 0 0 0 0 0 -2.25 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Modulating signal

U_OUT

V

-10 10 10 0 2 0 0 1 0 0 0 0 0 4.59 1 1

6 251

1	0	2.42	4.615	2.42	4.615	

2	1E-5	2.465	4.605	2.465	4.605	

3	2E-5	2.515	4.595	2.515	4.595	

4	3E-5	2.515	4.59	2.515	4.59	

5	4E-5	2.51	4.59	2.51	4.59	

6	5E-5	2.505	4.59	2.505	4.59	

7	6E-5	2.5	4.585	2.5	4.585	

8	7E-5	2.49	4.59	2.49	4.59	

9	8E-5	2.49	4.59	2.49	4.59	

10	9E-5	2.485	4.585	2.485	4.585	

11	0.0001	2.48	4.59	2.48	4.59	

12	0.00011	2.475	4.59	2.475	4.59	

13	0.00012	2.47	4.59	2.47	4.59	

14	0.00013	2.465	4.59	2.465	4.59	

15	0.00014	2.46	4.595	2.46	4.595	

16	0.00015	2.455	4.595	2.455	4.595	

17	0.00016	2.45	4.595	2.45	4.595	

18	0.00017	2.445	4.595	2.445	4.595	

19	0.00018	2.445	4.595	2.445	4.595	

20	0.00019	2.435	4.59	2.435	4.59	

21	0.0002	2.435	4.595	2.435	4.595	

22	0.00021	2.43	4.59	2.43	4.59	

23	0.00022	2.42	4.59	2.42	4.59	

24	0.00023	2.42	4.59	2.42	4.59	

25	0.00024	2.415	4.59	2.415	4.59	

26	0.00025	2.405	4.59	2.405	4.59	

27	0.00026	2.405	4.595	2.405	4.595	

28	0.00027	2.405	4.59	2.405	4.59	

29	0.00028	2.395	4.59	2.395	4.59	

30	0.00029	2.39	4.595	2.39	4.595	

31	0.0003	2.39	4.595	2.39	4.595	

32	0.00031	2.38	4.59	2.38	4.59	

33	0.00032	2.375	4.595	2.375	4.595	

34	0.00033	2.375	4.595	2.375	4.595	

35	0.00034	2.365	4.59	2.365	4.59	

36	0.00035	2.36	4.59	2.36	4.59	

37	0.00036	2.36	4.595	2.36	4.595	

38	0.00037	2.355	4.59	2.355	4.59	

39	0.00038	2.35	4.59	2.35	4.59	

40	0.00039	2.345	4.59	2.345	4.59	

41	0.0004	2.34	4.59	2.34	4.59	

42	0.00041	2.335	4.59	2.335	4.59	

43	0.00042	2.335	4.595	2.335	4.595	

44	0.00043	0.665	1.62	0.665	1.62	

45	0.00044	-2.35	-0.06	-2.35	-0.06	

46	0.00045	-2.36	-0.03	-2.36	-0.03	

47	0.00046	-2.36	-0.03	-2.36	-0.03	

48	0.00047	-2.36	-0.03	-2.36	-0.03	

49	0.00048	-2.355	-0.025	-2.355	-0.025	

50	0.00049	-2.35	-0.025	-2.35	-0.025	

51	0.0005	-2.345	-0.025	-2.345	-0.025	

52	0.00051	-2.34	-0.025	-2.34	-0.025	

53	0.00052	-2.33	-0.025	-2.33	-0.025	

54	0.00053	-2.33	-0.03	-2.33	-0.03	

55	0.00054	-2.32	-0.025	-2.32	-0.025	

56	0.00055	-2.32	-0.03	-2.32	-0.03	

57	0.00056	-2.315	-0.03	-2.315	-0.03	

58	0.00057	-2.31	-0.03	-2.31	-0.03	

59	0.00058	-2.3	-0.03	-2.3	-0.03	

60	0.00059	-2.3	-0.03	-2.3	-0.03	

61	0.0006	-2.29	-0.03	-2.29	-0.03	

62	0.00061	-2.285	-0.03	-2.285	-0.03	

63	0.00062	-2.285	-0.025	-2.285	-0.025	

64	0.00063	-2.28	-0.03	-2.28	-0.03	

65	0.00064	-2.27	-0.025	-2.27	-0.025	

66	0.00065	-2.27	-0.03	-2.27	-0.03	

67	0.00066	-2.265	-0.025	-2.265	-0.025	

68	0.00067	-2.26	-0.03	-2.26	-0.03	

69	0.00068	-2.255	-0.025	-2.255	-0.025	

70	0.00069	-2.25	-0.03	-2.25	-0.03	

71	0.0007	-2.24	-0.025	-2.24	-0.025	

72	0.00071	-2.245	-0.03	-2.245	-0.03	

73	0.00072	-2.24	-0.03	-2.24	-0.03	

74	0.00073	-2.23	-0.025	-2.23	-0.025	

75	0.00074	-2.225	-0.03	-2.225	-0.03	

76	0.00075	-2.225	-0.03	-2.225	-0.03	

77	0.00076	-2.215	-0.03	-2.215	-0.03	

78	0.00077	-2.215	-0.03	-2.215	-0.03	

79	0.00078	-2.21	-0.03	-2.21	-0.03	

80	0.00079	-2.2	-0.025	-2.2	-0.025	

81	0.0008	-2.2	-0.03	-2.2	-0.03	

82	0.00081	-2.195	-0.03	-2.195	-0.03	

83	0.00082	-2.19	-0.025	-2.19	-0.025	

84	0.00083	-2.185	-0.03	-2.185	-0.03	

85	0.00084	-2.18	-0.03	-2.18	-0.03	

86	0.00085	-2.18	-0.03	-2.18	-0.03	

87	0.00086	-2.17	-0.025	-2.17	-0.025	

88	0.00087	-2.17	-0.03	-2.17	-0.03	

89	0.00088	-2.16	-0.025	-2.16	-0.025	

90	0.00089	-2.16	0.11	-2.16	0.11	

91	0.0009	2.355	4.595	2.355	4.595	

92	0.00091	2.51	4.6	2.51	4.6	

93	0.00092	2.52	4.6	2.52	4.6	

94	0.00093	2.515	4.59	2.515	4.59	

95	0.00094	2.51	4.595	2.51	4.595	

96	0.00095	2.51	4.59	2.51	4.59	

97	0.00096	2.5	4.59	2.5	4.59	

98	0.00097	2.495	4.59	2.495	4.59	

99	0.00098	2.495	4.59	2.495	4.59	

100	0.00099	2.485	4.585	2.485	4.585	

101	0.001	2.48	4.595	2.48	4.595	

102	0.00101	2.48	4.595	2.48	4.595	

103	0.00102	2.47	4.595	2.47	4.595	

104	0.00103	2.465	4.595	2.465	4.595	

105	0.00104	2.46	4.595	2.46	4.595	

106	0.00105	2.455	4.595	2.455	4.595	

107	0.00106	2.45	4.595	2.45	4.595	

108	0.00107	2.45	4.595	2.45	4.595	

109	0.00108	2.445	4.595	2.445	4.595	

110	0.00109	2.435	4.595	2.435	4.595	

111	0.0011	2.435	4.595	2.435	4.595	

112	0.00111	2.43	4.59	2.43	4.59	

113	0.00112	2.425	4.595	2.425	4.595	

114	0.00113	2.42	4.595	2.42	4.595	

115	0.00114	2.415	4.595	2.415	4.595	

116	0.00115	2.41	4.59	2.41	4.59	

117	0.00116	2.41	4.59	2.41	4.59	

118	0.00117	2.4	4.595	2.4	4.595	

119	0.00118	2.395	4.595	2.395	4.595	

120	0.00119	2.39	4.595	2.39	4.595	

121	0.0012	2.39	4.595	2.39	4.595	

122	0.00121	2.38	4.595	2.38	4.595	

123	0.00122	2.38	4.595	2.38	4.595	

124	0.00123	2.375	4.595	2.375	4.595	

125	0.00124	2.37	4.59	2.37	4.59	

126	0.00125	2.365	4.595	2.365	4.595	

127	0.00126	2.36	4.595	2.36	4.595	

128	0.00127	2.355	4.595	2.355	4.595	

129	0.00128	2.35	4.595	2.35	4.595	

130	0.00129	2.35	4.595	2.35	4.595	

131	0.0013	2.34	4.59	2.34	4.59	

132	0.00131	2.335	4.595	2.335	4.595	

133	0.00132	2.335	4.59	2.335	4.59	

134	0.00133	1.255	2.14	1.255	2.14	

135	0.00134	-2.345	-0.065	-2.345	-0.065	

136	0.00135	-2.36	-0.03	-2.36	-0.03	

137	0.00136	-2.365	-0.035	-2.365	-0.035	

138	0.00137	-2.36	-0.03	-2.36	-0.03	

139	0.00138	-2.355	-0.025	-2.355	-0.025	

140	0.00139	-2.35	-0.025	-2.35	-0.025	

141	0.0014	-2.35	-0.025	-2.35	-0.025	

142	0.00141	-2.34	-0.025	-2.34	-0.025	

143	0.00142	-2.335	-0.025	-2.335	-0.025	

144	0.00143	-2.33	-0.025	-2.33	-0.025	

145	0.00144	-2.32	-0.025	-2.32	-0.025	

146	0.00145	-2.32	-0.03	-2.32	-0.03	

147	0.00146	-2.315	-0.03	-2.315	-0.03	

148	0.00147	-2.305	-0.03	-2.305	-0.03	

149	0.00148	-2.305	-0.035	-2.305	-0.035	

150	0.00149	-2.3	-0.03	-2.3	-0.03	

151	0.0015	-2.295	-0.03	-2.295	-0.03	

152	0.00151	-2.285	-0.03	-2.285	-0.03	

153	0.00152	-2.285	-0.03	-2.285	-0.03	

154	0.00153	-2.28	-0.03	-2.28	-0.03	

155	0.00154	-2.27	-0.03	-2.27	-0.03	

156	0.00155	-2.27	-0.03	-2.27	-0.03	

157	0.00156	-2.265	-0.03	-2.265	-0.03	

158	0.00157	-2.26	-0.025	-2.26	-0.025	

159	0.00158	-2.26	-0.03	-2.26	-0.03	

160	0.00159	-2.255	-0.025	-2.255	-0.025	

161	0.0016	-2.245	-0.03	-2.245	-0.03	

162	0.00161	-2.24	-0.03	-2.24	-0.03	

163	0.00162	-2.24	-0.03	-2.24	-0.03	

164	0.00163	-2.23	-0.025	-2.23	-0.025	

165	0.00164	-2.23	-0.03	-2.23	-0.03	

166	0.00165	-2.22	-0.03	-2.22	-0.03	

167	0.00166	-2.22	-0.025	-2.22	-0.025	

168	0.00167	-2.215	-0.03	-2.215	-0.03	

169	0.00168	-2.21	-0.03	-2.21	-0.03	

170	0.00169	-2.2	-0.025	-2.2	-0.025	

171	0.0017	-2.2	-0.03	-2.2	-0.03	

172	0.00171	-2.195	-0.025	-2.195	-0.025	

173	0.00172	-2.19	-0.03	-2.19	-0.03	

174	0.00173	-2.185	-0.03	-2.185	-0.03	

175	0.00174	-2.185	-0.03	-2.185	-0.03	

176	0.00175	-2.175	-0.025	-2.175	-0.025	

177	0.00176	-2.175	-0.03	-2.175	-0.03	

178	0.00177	-2.17	-0.03	-2.17	-0.03	

179	0.00178	-2.165	-0.03	-2.165	-0.03	

180	0.00179	-2.16	-0.02	-2.16	-0.02	

181	0.0018	2.25	4.56	2.25	4.56	

182	0.00181	2.51	4.6	2.51	4.6	

183	0.00182	2.52	4.595	2.52	4.595	

184	0.00183	2.515	4.595	2.515	4.595	

185	0.00184	2.51	4.59	2.51	4.59	

186	0.00185	2.51	4.59	2.51	4.59	

187	0.00186	2.5	4.59	2.5	4.59	

188	0.00187	2.495	4.59	2.495	4.59	

189	0.00188	2.49	4.585	2.49	4.585	

190	0.00189	2.485	4.59	2.485	4.59	

191	0.0019	2.48	4.59	2.48	4.59	

192	0.00191	2.48	4.595	2.48	4.595	

193	0.00192	2.47	4.595	2.47	4.595	

194	0.00193	2.465	4.595	2.465	4.595	

195	0.00194	2.46	4.595	2.46	4.595	

196	0.00195	2.46	4.595	2.46	4.595	

197	0.00196	2.45	4.595	2.45	4.595	

198	0.00197	2.45	4.595	2.45	4.595	

199	0.00198	2.44	4.59	2.44	4.59	

200	0.00199	2.435	4.595	2.435	4.595	

201	0.002	2.435	4.59	2.435	4.59	

202	0.00201	2.43	4.59	2.43	4.59	

203	0.00202	2.42	4.59	2.42	4.59	

204	0.00203	2.42	4.595	2.42	4.595	

205	0.00204	2.415	4.59	2.415	4.59	

206	0.00205	2.41	4.59	2.41	4.59	

207	0.00206	2.405	4.595	2.405	4.595	

208	0.00207	2.4	4.595	2.4	4.595	

209	0.00208	2.395	4.59	2.395	4.59	

210	0.00209	2.395	4.595	2.395	4.595	

211	0.0021	2.39	4.59	2.39	4.59	

212	0.00211	2.38	4.595	2.38	4.595	

213	0.00212	2.38	4.595	2.38	4.595	

214	0.00213	2.375	4.59	2.375	4.59	

215	0.00214	2.365	4.59	2.365	4.59	

216	0.00215	2.37	4.595	2.37	4.595	

217	0.00216	2.36	4.59	2.36	4.59	

218	0.00217	2.35	4.59	2.35	4.59	

219	0.00218	2.35	4.59	2.35	4.59	

220	0.00219	2.35	4.595	2.35	4.595	

221	0.0022	2.34	4.59	2.34	4.59	

222	0.00221	2.34	4.595	2.34	4.595	

223	0.00222	2.335	4.595	2.335	4.595	

224	0.00223	1.76	2.735	1.76	2.735	

225	0.00224	-2.33	-0.07	-2.33	-0.07	

226	0.00225	-2.355	-0.03	-2.355	-0.03	

227	0.00226	-2.37	-0.035	-2.37	-0.035	

228	0.00227	-2.36	-0.03	-2.36	-0.03	

229	0.00228	-2.355	-0.03	-2.355	-0.03	

230	0.00229	-2.35	-0.025	-2.35	-0.025	

231	0.0023	-2.345	-0.025	-2.345	-0.025	

232	0.00231	-2.34	-0.025	-2.34	-0.025	

233	0.00232	-2.335	-0.025	-2.335	-0.025	

234	0.00233	-2.33	-0.025	-2.33	-0.025	

235	0.00234	-2.32	-0.025	-2.32	-0.025	

236	0.00235	-2.32	-0.03	-2.32	-0.03	

237	0.00236	-2.315	-0.03	-2.315	-0.03	

238	0.00237	-2.31	-0.03	-2.31	-0.03	

239	0.00238	-2.305	-0.03	-2.305	-0.03	

240	0.00239	-2.3	-0.035	-2.3	-0.035	

241	0.0024	-2.29	-0.03	-2.29	-0.03	

242	0.00241	-2.29	-0.03	-2.29	-0.03	

243	0.00242	-2.285	-0.035	-2.285	-0.035	

244	0.00243	-2.28	-0.03	-2.28	-0.03	

245	0.00244	-2.27	-0.03	-2.27	-0.03	

246	0.00245	-2.27	-0.03	-2.27	-0.03	

247	0.00246	-2.265	-0.025	-2.265	-0.025	

248	0.00247	-2.26	-0.03	-2.26	-0.03	

249	0.00248	-2.26	-0.03	-2.26	-0.03	

250	0.00249	-2.25	-0.03	-2.25	-0.03	

251	0.0025	-2.245	-0.03	-2.245	-0.03	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

0 1E-5 0.0025 0 1 0 0 1 0 0 0 1 deltaUB1>0.01

1

Standard

1 0 0 0.0025 6 0 -10 10 5 0 -10 10 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 2 0 1 0

0

58496 

0




CL4

180 0.1

Index

n



0 251 100 0 0 0 0 1 0 0 0 0 0 251 1 1

Time

t

ms

0 0.0025 0.1 0 5 0 1 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 50000 10000 0 0 0 0 1 250 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 3.03 1 1

0 1 0 1

1 1 0 0 1 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

-10 10 5 0 2 0 0 0 0 1 1 0 0 1.7 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 721 59 297 140 0.4891304348 0 0 1 0

LED current

I_F

mA

0 100 50 0 2 0 0 1 0 0 0 0 0 30.3 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 0 411 60 297 140 0.5 0 0 1 0

Foward voltage

U_F

V

0 10 5 0 2 0 0 1 0 0 0 0 0 1.7 1 1

6 251

1	0	0.935	1.71	9.35	1.71	

2	1E-5	0.94	1.71	9.4	1.71	

3	2E-5	0.94	1.71	9.4	1.71	

4	3E-5	0.94	1.71	9.4	1.71	

5	4E-5	0.94	1.71	9.4	1.71	

6	5E-5	2.645	1.89	26.45	1.89	

7	6E-5	3.025	1.925	30.25	1.925	

8	7E-5	3.035	1.93	30.35	1.93	

9	8E-5	3.035	1.93	30.35	1.93	

10	9E-5	3.04	1.93	30.4	1.93	

11	0.0001	3.04	1.93	30.4	1.93	

12	0.00011	3.04	1.93	30.4	1.93	

13	0.00012	3.035	1.93	30.35	1.93	

14	0.00013	3.04	1.93	30.4	1.93	

15	0.00014	3.04	1.93	30.4	1.93	

16	0.00015	3.04	1.93	30.4	1.93	

17	0.00016	3.035	1.93	30.35	1.93	

18	0.00017	3.04	1.93	30.4	1.93	

19	0.00018	3.035	1.925	30.35	1.925	

20	0.00019	3.04	1.93	30.4	1.93	

21	0.0002	3.04	1.93	30.4	1.93	

22	0.00021	3.04	1.93	30.4	1.93	

23	0.00022	3.04	1.93	30.4	1.93	

24	0.00023	3.04	1.93	30.4	1.93	

25	0.00024	3.035	1.93	30.35	1.93	

26	0.00025	3.04	1.93	30.4	1.93	

27	0.00026	3.035	1.93	30.35	1.93	

28	0.00027	3.04	1.93	30.4	1.93	

29	0.00028	3.04	1.93	30.4	1.93	

30	0.00029	3.04	1.93	30.4	1.93	

31	0.0003	3.04	1.93	30.4	1.93	

32	0.00031	3.04	1.93	30.4	1.93	

33	0.00032	3.035	1.935	30.35	1.935	

34	0.00033	3.04	1.93	30.4	1.93	

35	0.00034	3.04	1.925	30.4	1.925	

36	0.00035	3.04	1.93	30.4	1.93	

37	0.00036	3.035	1.93	30.35	1.93	

38	0.00037	3.04	1.93	30.4	1.93	

39	0.00038	3.04	1.93	30.4	1.93	

40	0.00039	3.04	1.93	30.4	1.93	

41	0.0004	3.04	1.93	30.4	1.93	

42	0.00041	3.04	1.93	30.4	1.93	

43	0.00042	3.04	1.93	30.4	1.93	

44	0.00043	3.04	1.93	30.4	1.93	

45	0.00044	3.035	1.93	30.35	1.93	

46	0.00045	3.04	1.93	30.4	1.93	

47	0.00046	3.035	1.925	30.35	1.925	

48	0.00047	3.04	1.93	30.4	1.93	

49	0.00048	3.04	1.93	30.4	1.93	

50	0.00049	3.04	1.93	30.4	1.93	

51	0.0005	3.04	1.93	30.4	1.93	

52	0.00051	2.505	1.87	25.05	1.87	

53	0.00052	0.96	1.71	9.6	1.71	

54	0.00053	0.945	1.71	9.45	1.71	

55	0.00054	0.94	1.71	9.4	1.71	

56	0.00055	0.94	1.71	9.4	1.71	

57	0.00056	0.94	1.71	9.4	1.71	

58	0.00057	0.94	1.715	9.4	1.715	

59	0.00058	0.94	1.71	9.4	1.71	

60	0.00059	0.94	1.71	9.4	1.71	

61	0.0006	0.94	1.71	9.4	1.71	

62	0.00061	0.94	1.71	9.4	1.71	

63	0.00062	0.94	1.71	9.4	1.71	

64	0.00063	0.94	1.71	9.4	1.71	

65	0.00064	0.94	1.71	9.4	1.71	

66	0.00065	0.94	1.71	9.4	1.71	

67	0.00066	0.94	1.71	9.4	1.71	

68	0.00067	0.94	1.71	9.4	1.71	

69	0.00068	0.94	1.71	9.4	1.71	

70	0.00069	0.94	1.715	9.4	1.715	

71	0.0007	0.94	1.71	9.4	1.71	

72	0.00071	0.94	1.705	9.4	1.705	

73	0.00072	0.94	1.71	9.4	1.71	

74	0.00073	0.935	1.71	9.35	1.71	

75	0.00074	0.94	1.71	9.4	1.71	

76	0.00075	0.935	1.71	9.35	1.71	

77	0.00076	0.94	1.71	9.4	1.71	

78	0.00077	0.935	1.71	9.35	1.71	

79	0.00078	0.94	1.71	9.4	1.71	

80	0.00079	0.935	1.71	9.35	1.71	

81	0.0008	0.94	1.705	9.4	1.705	

82	0.00081	0.94	1.71	9.4	1.71	

83	0.00082	0.94	1.71	9.4	1.71	

84	0.00083	0.94	1.705	9.4	1.705	

85	0.00084	0.94	1.71	9.4	1.71	

86	0.00085	0.94	1.71	9.4	1.71	

87	0.00086	0.935	1.71	9.35	1.71	

88	0.00087	0.935	1.71	9.35	1.71	

89	0.00088	0.94	1.71	9.4	1.71	

90	0.00089	0.935	1.71	9.35	1.71	

91	0.0009	0.94	1.71	9.4	1.71	

92	0.00091	0.94	1.71	9.4	1.71	

93	0.00092	0.94	1.71	9.4	1.71	

94	0.00093	0.94	1.71	9.4	1.71	

95	0.00094	0.94	1.71	9.4	1.71	

96	0.00095	2.495	1.875	24.95	1.875	

97	0.00096	3.025	1.93	30.25	1.93	

98	0.00097	3.035	1.93	30.35	1.93	

99	0.00098	3.04	1.93	30.4	1.93	

100	0.00099	3.04	1.925	30.4	1.925	

101	0.001	3.04	1.93	30.4	1.93	

102	0.00101	3.04	1.925	30.4	1.925	

103	0.00102	3.04	1.93	30.4	1.93	

104	0.00103	3.035	1.93	30.35	1.93	

105	0.00104	3.04	1.93	30.4	1.93	

106	0.00105	3.035	1.925	30.35	1.925	

107	0.00106	3.04	1.93	30.4	1.93	

108	0.00107	3.04	1.93	30.4	1.93	

109	0.00108	3.035	1.925	30.35	1.925	

110	0.00109	3.04	1.93	30.4	1.93	

111	0.0011	3.04	1.93	30.4	1.93	

112	0.00111	3.035	1.925	30.35	1.925	

113	0.00112	3.04	1.93	30.4	1.93	

114	0.00113	3.04	1.93	30.4	1.93	

115	0.00114	3.04	1.93	30.4	1.93	

116	0.00115	3.035	1.93	30.35	1.93	

117	0.00116	3.04	1.93	30.4	1.93	

118	0.00117	3.035	1.925	30.35	1.925	

119	0.00118	3.04	1.93	30.4	1.93	

120	0.00119	3.04	1.93	30.4	1.93	

121	0.0012	3.04	1.93	30.4	1.93	

122	0.00121	3.04	1.93	30.4	1.93	

123	0.00122	3.04	1.93	30.4	1.93	

124	0.00123	3.04	1.93	30.4	1.93	

125	0.00124	3.04	1.93	30.4	1.93	

126	0.00125	3.04	1.93	30.4	1.93	

127	0.00126	3.04	1.93	30.4	1.93	

128	0.00127	3.035	1.925	30.35	1.925	

129	0.00128	3.04	1.93	30.4	1.93	

130	0.00129	3.035	1.93	30.35	1.93	

131	0.0013	3.04	1.93	30.4	1.93	

132	0.00131	3.04	1.93	30.4	1.93	

133	0.00132	3.04	1.93	30.4	1.93	

134	0.00133	3.04	1.925	30.4	1.925	

135	0.00134	3.04	1.93	30.4	1.93	

136	0.00135	3.04	1.93	30.4	1.93	

137	0.00136	3.04	1.925	30.4	1.925	

138	0.00137	3.04	1.93	30.4	1.93	

139	0.00138	3.04	1.93	30.4	1.93	

140	0.00139	3.035	1.925	30.35	1.925	

141	0.0014	3.04	1.93	30.4	1.93	

142	0.00141	2.77	1.9	27.7	1.9	

143	0.00142	0.965	1.71	9.65	1.71	

144	0.00143	0.945	1.71	9.45	1.71	

145	0.00144	0.945	1.71	9.45	1.71	

146	0.00145	0.94	1.705	9.4	1.705	

147	0.00146	0.94	1.71	9.4	1.71	

148	0.00147	0.94	1.71	9.4	1.71	

149	0.00148	0.94	1.71	9.4	1.71	

150	0.00149	0.94	1.71	9.4	1.71	

151	0.0015	0.94	1.715	9.4	1.715	

152	0.00151	0.94	1.71	9.4	1.71	

153	0.00152	0.94	1.71	9.4	1.71	

154	0.00153	0.94	1.71	9.4	1.71	

155	0.00154	0.94	1.71	9.4	1.71	

156	0.00155	0.94	1.71	9.4	1.71	

157	0.00156	0.94	1.715	9.4	1.715	

158	0.00157	0.935	1.71	9.35	1.71	

159	0.00158	0.94	1.71	9.4	1.71	

160	0.00159	0.94	1.71	9.4	1.71	

161	0.0016	0.94	1.71	9.4	1.71	

162	0.00161	0.94	1.71	9.4	1.71	

163	0.00162	0.94	1.71	9.4	1.71	

164	0.00163	0.935	1.71	9.35	1.71	

165	0.00164	0.94	1.71	9.4	1.71	

166	0.00165	0.94	1.71	9.4	1.71	

167	0.00166	0.94	1.71	9.4	1.71	

168	0.00167	0.94	1.71	9.4	1.71	

169	0.00168	0.94	1.715	9.4	1.715	

170	0.00169	0.94	1.71	9.4	1.71	

171	0.0017	0.94	1.71	9.4	1.71	

172	0.00171	0.94	1.71	9.4	1.71	

173	0.00172	0.94	1.71	9.4	1.71	

174	0.00173	0.935	1.71	9.35	1.71	

175	0.00174	0.94	1.71	9.4	1.71	

176	0.00175	0.94	1.71	9.4	1.71	

177	0.00176	0.94	1.71	9.4	1.71	

178	0.00177	0.94	1.71	9.4	1.71	

179	0.00178	0.94	1.71	9.4	1.71	

180	0.00179	0.94	1.71	9.4	1.71	

181	0.0018	0.94	1.71	9.4	1.71	

182	0.00181	0.94	1.71	9.4	1.71	

183	0.00182	0.94	1.71	9.4	1.71	

184	0.00183	0.94	1.71	9.4	1.71	

185	0.00184	0.94	1.71	9.4	1.71	

186	0.00185	2.305	1.855	23.05	1.855	

187	0.00186	3.025	1.93	30.25	1.93	

188	0.00187	3.035	1.93	30.35	1.93	

189	0.00188	3.04	1.925	30.4	1.925	

190	0.00189	3.04	1.93	30.4	1.93	

191	0.0019	3.04	1.935	30.4	1.935	

192	0.00191	3.035	1.925	30.35	1.925	

193	0.00192	3.04	1.925	30.4	1.925	

194	0.00193	3.04	1.93	30.4	1.93	

195	0.00194	3.035	1.925	30.35	1.925	

196	0.00195	3.035	1.93	30.35	1.93	

197	0.00196	3.035	1.935	30.35	1.935	

198	0.00197	3.035	1.93	30.35	1.93	

199	0.00198	3.035	1.93	30.35	1.93	

200	0.00199	3.04	1.93	30.4	1.93	

201	0.002	3.035	1.93	30.35	1.93	

202	0.00201	3.035	1.925	30.35	1.925	

203	0.00202	3.04	1.93	30.4	1.93	

204	0.00203	3.04	1.93	30.4	1.93	

205	0.00204	3.035	1.93	30.35	1.93	

206	0.00205	3.04	1.93	30.4	1.93	

207	0.00206	3.04	1.93	30.4	1.93	

208	0.00207	3.035	1.925	30.35	1.925	

209	0.00208	3.035	1.93	30.35	1.93	

210	0.00209	3.04	1.93	30.4	1.93	

211	0.0021	3.035	1.925	30.35	1.925	

212	0.00211	3.04	1.93	30.4	1.93	

213	0.00212	3.04	1.93	30.4	1.93	

214	0.00213	3.04	1.93	30.4	1.93	

215	0.00214	3.04	1.93	30.4	1.93	

216	0.00215	3.04	1.93	30.4	1.93	

217	0.00216	3.04	1.925	30.4	1.925	

218	0.00217	3.04	1.93	30.4	1.93	

219	0.00218	3.04	1.93	30.4	1.93	

220	0.00219	3.04	1.93	30.4	1.93	

221	0.0022	3.04	1.93	30.4	1.93	

222	0.00221	3.04	1.93	30.4	1.93	

223	0.00222	3.035	1.925	30.35	1.925	

224	0.00223	3.04	1.93	30.4	1.93	

225	0.00224	3.04	1.93	30.4	1.93	

226	0.00225	3.04	1.925	30.4	1.925	

227	0.00226	3.04	1.93	30.4	1.93	

228	0.00227	3.04	1.925	30.4	1.925	

229	0.00228	3.04	1.93	30.4	1.93	

230	0.00229	3.04	1.925	30.4	1.925	

231	0.0023	3.04	1.93	30.4	1.93	

232	0.00231	2.96	1.92	29.6	1.92	

233	0.00232	0.98	1.71	9.8	1.71	

234	0.00233	0.95	1.71	9.5	1.71	

235	0.00234	0.94	1.71	9.4	1.71	

236	0.00235	0.94	1.71	9.4	1.71	

237	0.00236	0.94	1.71	9.4	1.71	

238	0.00237	0.94	1.71	9.4	1.71	

239	0.00238	0.935	1.71	9.35	1.71	

240	0.00239	0.94	1.71	9.4	1.71	

241	0.0024	0.94	1.71	9.4	1.71	

242	0.00241	0.94	1.71	9.4	1.71	

243	0.00242	0.94	1.71	9.4	1.71	

244	0.00243	0.94	1.71	9.4	1.71	

245	0.00244	0.94	1.71	9.4	1.71	

246	0.00245	0.94	1.715	9.4	1.715	

247	0.00246	0.94	1.71	9.4	1.71	

248	0.00247	0.94	1.71	9.4	1.71	

249	0.00248	0.94	1.71	9.4	1.71	

250	0.00249	0.94	1.71	9.4	1.71	

251	0.0025	0.94	1.71	9.4	1.71	
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0




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 18.447 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.01 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 -0.006 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 270 85 297 140 0.4891304348 0 0 1 0

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 0.1 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 274 234 297 140 0.4891304348 0 0 1 0

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 -0.006 1 1

6 174

1	0.015	0.01	0.0105	0.1	0.0105	

2	1.9	0.01	0.0735	0.1	0.0735	

3	2	0.01	0.1155	0.1	0.1155	

4	2.1	0.01	0.174	0.1	0.174	

5	2.2	0.01	0.198	0.1	0.198	

6	2.3	0.01	0.2325	0.1	0.2325	

7	2.4	0.01	0.2505	0.1	0.2505	

8	2.5	0.01	0.2685	0.1	0.2685	

9	2.6	0.01	0.2805	0.1	0.2805	

10	2.7	0.01	0.303	0.1	0.303	

11	2.8	0.01	0.345	0.1	0.345	

12	2.9	0.015	0.363	0.15	0.363	

13	3	0.015	0.3915	0.15	0.3915	

14	3.1	0.01	0.4065	0.1	0.4065	

15	3.2	0.01	0.429	0.1	0.429	

16	3.3	0.01	0.4395	0.1	0.4395	

17	3.4	0.015	0.474	0.15	0.474	

18	3.5	0.01	0.531	0.1	0.531	

19	3.6	0.015	0.5625	0.15	0.5625	

20	3.7	0.015	0.618	0.15	0.618	

21	3.8	0.015	0.663	0.15	0.663	

22	3.9	0.015	0.75	0.15	0.75	

23	4	0.02	0.792	0.2	0.792	

24	4.1	0.02	0.8145	0.2	0.8145	

25	5	0.02	0.855	0.2	0.855	

26	5.1	0.02	0.8805	0.2	0.8805	

27	5.2	0.02	0.903	0.2	0.903	

28	5.3	0.02	0.969	0.2	0.969	

29	5.5	0.02	1.0155	0.2	1.0155	

30	5.7	0.02	1.0845	0.2	1.0845	

31	5.8	0.02	1.113	0.2	1.113	

32	5.9	0.015	1.125	0.15	1.125	

33	6	0.02	1.1385	0.2	1.1385	

34	6.1	0.02	1.155	0.2	1.155	

35	6.2	0.02	1.17	0.2	1.17	

36	6.3	0.02	1.197	0.2	1.197	

37	6.4	0.02	1.233	0.2	1.233	

38	6.5	0.025	1.269	0.25	1.269	

39	6.7	0.02	1.2795	0.2	1.2795	

40	6.9	0.025	1.299	0.25	1.299	

41	7	0.02	1.332	0.2	1.332	

42	7.1	0.025	1.371	0.25	1.371	

43	7.2	0.025	1.389	0.25	1.389	

44	7.3	0.02	1.416	0.2	1.416	

45	7.4	0.025	1.452	0.25	1.452	

46	7.5	0.025	1.4955	0.25	1.4955	

47	7.8	0.03	1.5345	0.3	1.5345	

48	8.1	0.03	1.5555	0.3	1.5555	

49	8.2	0.03	1.578	0.3	1.578	

50	8.4	0.035	1.5975	0.35	1.5975	

51	8.6	0.04	1.6245	0.4	1.6245	

52	8.7	0.06	1.656	0.6	1.656	

53	8.8	0.08	1.6725	0.8	1.6725	

54	8.9	0.11	1.6905	1.1	1.6905	

55	9	0.135	1.701	1.35	1.701	

56	9.1	0.175	1.7145	1.75	1.7145	

57	9.4	0.235	1.728	2.35	1.728	

58	9.6	0.335	1.7475	3.35	1.7475	

59	10	0.43	1.7595	4.3	1.7595	

60	10.2	0.54	1.7715	5.4	1.7715	

61	11	0.635	1.782	6.35	1.782	

62	11.4	0.81	1.7955	8.1	1.7955	

63	12	1.065	1.812	10.65	1.812	

64	12.3	1.22	1.8225	12.2	1.8225	

65	12.8	1.45	1.8345	14.5	1.8345	

66	13.7	1.66	1.845	16.6	1.845	

67	14.1	1.89	1.857	18.9	1.857	

68	14.6	2.165	1.8675	21.65	1.8675	

69	15.4	2.505	1.881	25.05	1.881	

70	15.9	2.845	1.8945	28.45	1.8945	

71	16.7	3.185	1.9065	31.85	1.9065	

72	17.2	3.505	1.9185	35.05	1.9185	

73	17.6	3.835	1.9305	38.35	1.9305	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.062	0.005	0.0105	0.05	0.0105	

2	1.647	0.01	0.0645	0.1	0.0645	

3	1.747	0.01	0.183	0.1	0.183	

4	1.847	0.01	0.1965	0.1	0.1965	

5	1.947	0.01	0.261	0.1	0.261	

6	2.047	0.01	0.312	0.1	0.312	

7	2.147	0.01	0.3375	0.1	0.3375	

8	2.247	0.01	0.3825	0.1	0.3825	

9	2.347	0.01	0.4215	0.1	0.4215	

10	2.547	0.015	0.5325	0.15	0.5325	

11	2.647	0.015	0.5865	0.15	0.5865	

12	2.747	0.02	0.645	0.2	0.645	

13	3.347	0.02	0.7395	0.2	0.7395	

14	3.447	0.015	0.807	0.15	0.807	

15	3.547	0.015	0.885	0.15	0.885	

16	3.647	0.02	0.9645	0.2	0.9645	

17	3.747	0.02	1.0305	0.2	1.0305	

18	3.847	0.02	1.104	0.2	1.104	

19	3.947	0.02	1.1505	0.2	1.1505	

20	4.047	0.02	1.182	0.2	1.182	

21	4.247	0.02	1.224	0.2	1.224	

22	4.347	0.02	1.2465	0.2	1.2465	

23	4.447	0.025	1.2615	0.25	1.2615	

24	4.547	0.025	1.2735	0.25	1.2735	

25	4.747	0.025	1.2855	0.25	1.2855	

26	4.947	0.02	1.308	0.2	1.308	

27	5.047	0.02	1.347	0.2	1.347	

28	5.147	0.025	1.3875	0.25	1.3875	

29	5.247	0.025	1.425	0.25	1.425	

30	5.347	0.025	1.449	0.25	1.449	

31	5.447	0.03	1.479	0.3	1.479	

32	5.547	0.03	1.4985	0.3	1.4985	

33	5.647	0.03	1.5105	0.3	1.5105	

34	5.847	0.035	1.524	0.35	1.524	

35	6.047	0.035	1.542	0.35	1.542	

36	6.147	0.045	1.5525	0.45	1.5525	

37	6.347	0.055	1.5705	0.55	1.5705	

38	6.547	0.075	1.596	0.75	1.596	

39	6.947	0.125	1.617	1.25	1.617	

40	7.147	0.16	1.632	1.6	1.632	

41	7.347	0.205	1.6425	2.05	1.6425	

42	7.647	0.25	1.653	2.5	1.653	

43	7.847	0.31	1.6635	3.1	1.6635	

44	8.147	0.39	1.6755	3.9	1.6755	

45	8.947	0.485	1.6875	4.85	1.6875	

46	9.347	0.58	1.7025	5.8	1.7025	

47	9.647	0.67	1.7145	6.7	1.7145	

48	10.147	0.805	1.728	8.05	1.728	

49	10.347	0.915	1.74	9.15	1.74	

50	10.747	1.035	1.7505	10.35	1.7505	

51	11.047	1.205	1.7655	12.05	1.7655	

52	11.847	1.38	1.779	13.8	1.779	

53	12.247	1.62	1.7985	16.2	1.7985	

54	12.647	1.735	1.8105	17.35	1.8105	

55	13.147	1.925	1.8225	19.25	1.8225	

56	13.547	2.075	1.833	20.75	1.833	

57	13.747	2.22	1.8435	22.2	1.8435	

58	14.847	2.455	1.863	24.55	1.863	

59	15.247	2.67	1.8765	26.7	1.8765	

60	15.647	2.86	1.887	28.6	1.887	

61	16.147	3.04	1.899	30.4	1.899	

62	16.547	3.21	1.9095	32.1	1.9095	

63	17.647	3.435	1.92	34.35	1.92	

64	17.847	3.66	1.935	36.6	1.935	

65	18.447	4.015	1.9575	40.15	1.9575	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.018	0.01	0.0105	0.1	0.0105	

2	1.4	0.01	0.105	0.1	0.105	

3	1.5	0.01	0.1725	0.1	0.1725	

4	1.6	0.01	0.2175	0.1	0.2175	

5	1.7	0.01	0.255	0.1	0.255	

6	1.8	0.01	0.339	0.1	0.339	

7	1.9	0.015	0.4515	0.15	0.4515	

8	2	0.015	0.582	0.15	0.582	

9	2.1	0.02	0.663	0.2	0.663	

10	2.5	0.015	0.675	0.15	0.675	

11	2.6	0.015	0.7605	0.15	0.7605	

12	2.7	0.02	0.8355	0.2	0.8355	

13	2.8	0.02	0.9	0.2	0.9	

14	2.9	0.025	0.945	0.25	0.945	

15	3	0.035	0.969	0.35	0.969	

16	3.1	0.05	0.999	0.5	0.999	

17	3.3	0.07	1.017	0.7	1.017	

18	3.7	0.095	1.029	0.95	1.029	

19	3.9	0.115	1.0395	1.15	1.0395	

20	4.1	0.145	1.05	1.45	1.05	

21	4.4	0.19	1.062	1.9	1.062	

22	4.8	0.24	1.0725	2.4	1.0725	

23	5.1	0.315	1.083	3.15	1.083	

24	5.3	0.445	1.0965	4.45	1.0965	

25	5.4	0.53	1.107	5.3	1.107	

26	5.7	0.72	1.119	7.2	1.119	

27	6	0.94	1.1295	9.4	1.1295	

28	6.3	1.175	1.14	11.75	1.14	

29	7.3	1.515	1.152	15.15	1.152	

30	7.7	1.905	1.164	19.05	1.164	

31	8.1	2.495	1.179	24.95	1.179	

32	9.3	3.115	1.191	31.15	1.191	

33	9.9	3.765	1.203	37.65	1.203	

34	10.503	4.31	1.2135	43.1	1.2135	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 -0.003320053121 2.496679947 5 0 0 50 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 A = 244,9 mA/V,   B = -435,05 mA   (A*x+B)

3

20 0 C2 -1 -1 408.0756014 -455.485567

20 0 C1 -1 -1 139.8674949 -235.1449986

20 0 C0 -1 -1 244.8676063 -435.0504126




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 0 1 1

Time

t

s

0 18.447 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 0.01 0 1

0 1 0 1

1 1 0 1 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 -0.006 0 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 270 85 297 140 0.4848484848 0 0 1 0

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 43.1 0 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 274 234 297 140 0.4891304348 0 0 1 0

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 1.2135 0 1

6 174

1	0.015	0.01	0.0105	0.1	0.0105	

2	1.9	0.01	0.0735	0.1	0.0735	

3	2	0.01	0.1155	0.1	0.1155	

4	2.1	0.01	0.174	0.1	0.174	

5	2.2	0.01	0.198	0.1	0.198	

6	2.3	0.01	0.2325	0.1	0.2325	

7	2.4	0.01	0.2505	0.1	0.2505	

8	2.5	0.01	0.2685	0.1	0.2685	

9	2.6	0.01	0.2805	0.1	0.2805	

10	2.7	0.01	0.303	0.1	0.303	

11	2.8	0.01	0.345	0.1	0.345	

12	2.9	0.015	0.363	0.15	0.363	

13	3	0.015	0.3915	0.15	0.3915	

14	3.1	0.01	0.4065	0.1	0.4065	

15	3.2	0.01	0.429	0.1	0.429	

16	3.3	0.01	0.4395	0.1	0.4395	

17	3.4	0.015	0.474	0.15	0.474	

18	3.5	0.01	0.531	0.1	0.531	

19	3.6	0.015	0.5625	0.15	0.5625	

20	3.7	0.015	0.618	0.15	0.618	

21	3.8	0.015	0.663	0.15	0.663	

22	3.9	0.015	0.75	0.15	0.75	

23	4	0.02	0.792	0.2	0.792	

24	4.1	0.02	0.8145	0.2	0.8145	

25	5	0.02	0.855	0.2	0.855	

26	5.1	0.02	0.8805	0.2	0.8805	

27	5.2	0.02	0.903	0.2	0.903	

28	5.3	0.02	0.969	0.2	0.969	

29	5.5	0.02	1.0155	0.2	1.0155	

30	5.7	0.02	1.0845	0.2	1.0845	

31	5.8	0.02	1.113	0.2	1.113	

32	5.9	0.015	1.125	0.15	1.125	

33	6	0.02	1.1385	0.2	1.1385	

34	6.1	0.02	1.155	0.2	1.155	

35	6.2	0.02	1.17	0.2	1.17	

36	6.3	0.02	1.197	0.2	1.197	

37	6.4	0.02	1.233	0.2	1.233	

38	6.5	0.025	1.269	0.25	1.269	

39	6.7	0.02	1.2795	0.2	1.2795	

40	6.9	0.025	1.299	0.25	1.299	

41	7	0.02	1.332	0.2	1.332	

42	7.1	0.025	1.371	0.25	1.371	

43	7.2	0.025	1.389	0.25	1.389	

44	7.3	0.02	1.416	0.2	1.416	

45	7.4	0.025	1.452	0.25	1.452	

46	7.5	0.025	1.4955	0.25	1.4955	

47	7.8	0.03	1.5345	0.3	1.5345	

48	8.1	0.03	1.5555	0.3	1.5555	

49	8.2	0.03	1.578	0.3	1.578	

50	8.4	0.035	1.5975	0.35	1.5975	

51	8.6	0.04	1.6245	0.4	1.6245	

52	8.7	0.06	1.656	0.6	1.656	

53	8.8	0.08	1.6725	0.8	1.6725	

54	8.9	0.11	1.6905	1.1	1.6905	

55	9	0.135	1.701	1.35	1.701	

56	9.1	0.175	1.7145	1.75	1.7145	

57	9.4	0.235	1.728	2.35	1.728	

58	9.6	0.335	1.7475	3.35	1.7475	

59	10	0.43	1.7595	4.3	1.7595	

60	10.2	0.54	1.7715	5.4	1.7715	

61	11	0.635	1.782	6.35	1.782	

62	11.4	0.81	1.7955	8.1	1.7955	

63	12	1.065	1.812	10.65	1.812	

64	12.3	1.22	1.8225	12.2	1.8225	

65	12.8	1.45	1.8345	14.5	1.8345	

66	13.7	1.66	1.845	16.6	1.845	

67	14.1	1.89	1.857	18.9	1.857	

68	14.6	2.165	1.8675	21.65	1.8675	

69	15.4	2.505	1.881	25.05	1.881	

70	15.9	2.845	1.8945	28.45	1.8945	

71	16.7	3.185	1.9065	31.85	1.9065	

72	17.2	3.505	1.9185	35.05	1.9185	

73	17.6	3.835	1.9305	38.35	1.9305	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.062	0.005	0.0105	0.05	0.0105	

2	1.647	0.01	0.0645	0.1	0.0645	

3	1.747	0.01	0.183	0.1	0.183	

4	1.847	0.01	0.1965	0.1	0.1965	

5	1.947	0.01	0.261	0.1	0.261	

6	2.047	0.01	0.312	0.1	0.312	

7	2.147	0.01	0.3375	0.1	0.3375	

8	2.247	0.01	0.3825	0.1	0.3825	

9	2.347	0.01	0.4215	0.1	0.4215	

10	2.547	0.015	0.5325	0.15	0.5325	

11	2.647	0.015	0.5865	0.15	0.5865	

12	2.747	0.02	0.645	0.2	0.645	

13	3.347	0.02	0.7395	0.2	0.7395	

14	3.447	0.015	0.807	0.15	0.807	

15	3.547	0.015	0.885	0.15	0.885	

16	3.647	0.02	0.9645	0.2	0.9645	

17	3.747	0.02	1.0305	0.2	1.0305	

18	3.847	0.02	1.104	0.2	1.104	

19	3.947	0.02	1.1505	0.2	1.1505	

20	4.047	0.02	1.182	0.2	1.182	

21	4.247	0.02	1.224	0.2	1.224	

22	4.347	0.02	1.2465	0.2	1.2465	

23	4.447	0.025	1.2615	0.25	1.2615	

24	4.547	0.025	1.2735	0.25	1.2735	

25	4.747	0.025	1.2855	0.25	1.2855	

26	4.947	0.02	1.308	0.2	1.308	

27	5.047	0.02	1.347	0.2	1.347	

28	5.147	0.025	1.3875	0.25	1.3875	

29	5.247	0.025	1.425	0.25	1.425	

30	5.347	0.025	1.449	0.25	1.449	

31	5.447	0.03	1.479	0.3	1.479	

32	5.547	0.03	1.4985	0.3	1.4985	

33	5.647	0.03	1.5105	0.3	1.5105	

34	5.847	0.035	1.524	0.35	1.524	

35	6.047	0.035	1.542	0.35	1.542	

36	6.147	0.045	1.5525	0.45	1.5525	

37	6.347	0.055	1.5705	0.55	1.5705	

38	6.547	0.075	1.596	0.75	1.596	

39	6.947	0.125	1.617	1.25	1.617	

40	7.147	0.16	1.632	1.6	1.632	

41	7.347	0.205	1.6425	2.05	1.6425	

42	7.647	0.25	1.653	2.5	1.653	

43	7.847	0.31	1.6635	3.1	1.6635	

44	8.147	0.39	1.6755	3.9	1.6755	

45	8.947	0.485	1.6875	4.85	1.6875	

46	9.347	0.58	1.7025	5.8	1.7025	

47	9.647	0.67	1.7145	6.7	1.7145	

48	10.147	0.805	1.728	8.05	1.728	

49	10.347	0.915	1.74	9.15	1.74	

50	10.747	1.035	1.7505	10.35	1.7505	

51	11.047	1.205	1.7655	12.05	1.7655	

52	11.847	1.38	1.779	13.8	1.779	

53	12.247	1.62	1.7985	16.2	1.7985	

54	12.647	1.735	1.8105	17.35	1.8105	

55	13.147	1.925	1.8225	19.25	1.8225	

56	13.547	2.075	1.833	20.75	1.833	

57	13.747	2.22	1.8435	22.2	1.8435	

58	14.847	2.455	1.863	24.55	1.863	

59	15.247	2.67	1.8765	26.7	1.8765	

60	15.647	2.86	1.887	28.6	1.887	

61	16.147	3.04	1.899	30.4	1.899	

62	16.547	3.21	1.9095	32.1	1.9095	

63	17.647	3.435	1.92	34.35	1.92	

64	17.847	3.66	1.935	36.6	1.935	

65	18.447	4.015	1.9575	40.15	1.9575	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.018	0.01	0.0105	0.1	0.0105	

2	1.4	0.01	0.105	0.1	0.105	

3	1.5	0.01	0.1725	0.1	0.1725	

4	1.6	0.01	0.2175	0.1	0.2175	

5	1.7	0.01	0.255	0.1	0.255	

6	1.8	0.01	0.339	0.1	0.339	

7	1.9	0.015	0.4515	0.15	0.4515	

8	2	0.015	0.582	0.15	0.582	

9	2.1	0.02	0.663	0.2	0.663	

10	2.5	0.015	0.675	0.15	0.675	

11	2.6	0.015	0.7605	0.15	0.7605	

12	2.7	0.02	0.8355	0.2	0.8355	

13	2.8	0.02	0.9	0.2	0.9	

14	2.9	0.025	0.945	0.25	0.945	

15	3	0.035	0.969	0.35	0.969	

16	3.1	0.05	0.999	0.5	0.999	

17	3.3	0.07	1.017	0.7	1.017	

18	3.7	0.095	1.029	0.95	1.029	

19	3.9	0.115	1.0395	1.15	1.0395	

20	4.1	0.145	1.05	1.45	1.05	

21	4.4	0.19	1.062	1.9	1.062	

22	4.8	0.24	1.0725	2.4	1.0725	

23	5.1	0.315	1.083	3.15	1.083	

24	5.3	0.445	1.0965	4.45	1.0965	

25	5.4	0.53	1.107	5.3	1.107	

26	5.7	0.72	1.119	7.2	1.119	

27	6	0.94	1.1295	9.4	1.1295	

28	6.3	1.175	1.14	11.75	1.14	

29	7.3	1.515	1.152	15.15	1.152	

30	7.7	1.905	1.164	19.05	1.164	

31	8.1	2.495	1.179	24.95	1.179	

32	9.3	3.115	1.191	31.15	1.191	

33	9.9	3.765	1.203	37.65	1.203	

34	10.503	4.31	1.2135	43.1	1.2135	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 -0.003320053121 2.496679947 5 0 0 50 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

8447104 A = 244,9 mA/V,   B = -435,05 mA   (A*x+B)

3

20 0 C2 -1 -1 408.0756014 -455.485567

20 0 C1 -1 -1 139.8674949 -235.1449986

20 0 C0 -1 -1 244.8676063 -435.0504126




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 31 1 1

Time

t

s

0 40.565 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 5.035 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 1.2015 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 270 85 297 140 0.4891304348 0 0 1 0

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 50.35 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 274 234 297 140 0.4891304348 0 0 1 0

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 1.2015 1 1

6 157

1	2.781	0.01	0.0525	0.1	0.0525	

2	2.865	0.005	0.072	0.05	0.072	

3	2.965	0.01	0.165	0.1	0.165	

4	3.065	0.01	0.2055	0.1	0.2055	

5	3.165	0.01	0.2445	0.1	0.2445	

6	3.265	0.01	0.297	0.1	0.297	

7	3.365	0.01	0.3255	0.1	0.3255	

8	3.465	0.01	0.3705	0.1	0.3705	

9	3.565	0.015	0.4155	0.15	0.4155	

10	3.665	0.015	0.4515	0.15	0.4515	

11	3.765	0.015	0.5175	0.15	0.5175	

12	3.865	0.02	0.639	0.2	0.639	

13	3.965	0.015	0.705	0.15	0.705	

14	4.165	0.02	0.777	0.2	0.777	

15	4.265	0.015	0.813	0.15	0.813	

16	4.365	0.015	0.828	0.15	0.828	

17	5.065	0.02	0.885	0.2	0.885	

18	5.165	0.02	1.017	0.2	1.017	

19	5.265	0.02	1.065	0.2	1.065	

20	5.365	0.02	1.1025	0.2	1.1025	

21	5.465	0.02	1.1205	0.2	1.1205	

22	5.765	0.025	1.1565	0.25	1.1565	

23	5.865	0.025	1.1865	0.25	1.1865	

24	6.065	0.02	1.203	0.2	1.203	

25	6.565	0.02	1.2165	0.2	1.2165	

26	7.465	0.025	1.233	0.25	1.233	

27	7.665	0.02	1.269	0.2	1.269	

28	7.865	0.02	1.2915	0.2	1.2915	

29	8.065	0.025	1.3155	0.25	1.3155	

30	8.565	0.025	1.3275	0.25	1.3275	

31	8.965	0.025	1.3485	0.25	1.3485	

32	9.165	0.025	1.3695	0.25	1.3695	

33	9.265	0.025	1.3815	0.25	1.3815	

34	9.465	0.025	1.41	0.25	1.41	

35	9.565	0.03	1.422	0.3	1.422	

36	9.765	0.025	1.4325	0.25	1.4325	

37	10.065	0.03	1.4655	0.3	1.4655	

38	10.265	0.035	1.4955	0.35	1.4955	

39	10.965	0.04	1.512	0.4	1.512	

40	11.465	0.05	1.5225	0.5	1.5225	

41	11.565	0.055	1.548	0.55	1.548	

42	11.965	0.075	1.56	0.75	1.56	

43	12.065	0.1	1.5735	1	1.5735	

44	12.865	0.13	1.5855	1.3	1.5855	

45	14.165	0.205	1.608	2.05	1.608	

46	16.665	0.255	1.62	2.55	1.62	

47	17.265	0.32	1.6305	3.2	1.6305	

48	18.465	0.38	1.641	3.8	1.641	

49	19.365	0.45	1.6515	4.5	1.6515	

50	22.065	0.52	1.662	5.2	1.662	

51	22.865	0.62	1.6755	6.2	1.6755	

52	23.565	0.74	1.6875	7.4	1.6875	

53	24.865	0.835	1.698	8.35	1.698	

54	25.465	0.94	1.71	9.4	1.71	

55	26.265	1.02	1.7205	10.2	1.7205	

56	27.465	1.155	1.7325	11.55	1.7325	

57	27.965	1.27	1.746	12.7	1.746	

58	28.265	1.385	1.7565	13.85	1.7565	

59	29.165	1.49	1.767	14.9	1.767	

60	29.565	1.575	1.7775	15.75	1.7775	

61	30.065	1.705	1.7895	17.05	1.7895	

62	31.665	1.86	1.8045	18.6	1.8045	

63	32.265	1.98	1.8165	19.8	1.8165	

64	33.165	2.1	1.827	21	1.827	

65	33.365	2.245	1.8435	22.45	1.8435	

66	33.965	2.375	1.8555	23.75	1.8555	

67	34.465	2.5	1.8675	25	1.8675	

68	34.965	2.635	1.881	26.35	1.881	

69	35.465	2.765	1.8945	27.65	1.8945	

70	36.165	2.92	1.908	29.2	1.908	

71	36.465	3.04	1.9215	30.4	1.9215	

72	36.765	3.175	1.9335	31.75	1.9335	

73	37.465	3.315	1.9455	33.15	1.9455	

74	37.865	3.42	1.959	34.2	1.959	

75	38.765	3.68	1.9755	36.8	1.9755	

76	38.965	3.765	1.986	37.65	1.986	

77	39.765	3.87	1.9965	38.7	1.9965	

78	40.565	4.16	2.022	41.6	2.022	

NAN	NAN	NAN	NAN	NAN	NAN	

1	3.171	0.01	0.0435	0.1	0.0435	

2	3.256	0.01	0.072	0.1	0.072	

3	3.356	0.01	0.132	0.1	0.132	

4	3.456	0.01	0.183	0.1	0.183	

5	3.556	0.01	0.258	0.1	0.258	

6	3.656	0.01	0.3465	0.1	0.3465	

7	3.756	0.015	0.393	0.15	0.393	

8	3.856	0.015	0.4185	0.15	0.4185	

9	3.956	0.015	0.4545	0.15	0.4545	

10	4.056	0.015	0.504	0.15	0.504	

11	4.156	0.015	0.582	0.15	0.582	

12	4.256	0.015	0.669	0.15	0.669	

13	4.356	0.015	0.7005	0.15	0.7005	

14	4.956	0.02	0.768	0.2	0.768	

15	5.056	0.02	0.834	0.2	0.834	

16	5.156	0.02	0.921	0.2	0.921	

17	5.256	0.02	0.9525	0.2	0.9525	

18	5.356	0.02	1.0215	0.2	1.0215	

19	5.456	0.02	1.0695	0.2	1.0695	

20	5.556	0.025	1.0965	0.25	1.0965	

21	5.656	0.02	1.152	0.2	1.152	

22	5.756	0.025	1.2585	0.25	1.2585	

23	5.856	0.03	1.269	0.3	1.269	

24	6.056	0.03	1.281	0.3	1.281	

25	6.456	0.055	1.329	0.55	1.329	

26	6.556	0.085	1.359	0.85	1.359	

27	6.656	0.135	1.38	1.35	1.38	

28	7.156	0.165	1.392	1.65	1.392	

29	7.956	0.32	1.4235	3.2	1.4235	

30	8.756	0.41	1.437	4.1	1.437	

31	8.956	0.5	1.449	5	1.449	

32	9.356	0.59	1.4595	5.9	1.4595	

33	10.156	0.775	1.4745	7.75	1.4745	

34	10.656	0.93	1.485	9.3	1.485	

35	11.656	1.1	1.4955	11	1.4955	

36	12.056	1.265	1.506	12.65	1.506	

37	13.256	1.54	1.5195	15.4	1.5195	

38	13.756	1.71	1.53	17.1	1.53	

39	15.256	1.95	1.5405	19.5	1.5405	

40	15.856	2.19	1.551	21.9	1.551	

41	16.856	2.53	1.566	25.3	1.566	

42	17.356	2.8	1.5765	28	1.5765	

43	18.556	3.135	1.587	31.35	1.587	

44	19.356	3.41	1.5975	34.1	1.5975	

45	19.856	3.7	1.608	37	1.608	

46	20.756	4.185	1.6215	41.85	1.6215	

47	21.356	4.56	1.6335	45.6	1.6335	

NAN	NAN	NAN	NAN	NAN	NAN	

1	2.219	0.005	0.036	0.05	0.036	

2	2.303	0.01	0.144	0.1	0.144	

3	2.403	0.015	0.2415	0.15	0.2415	

4	2.503	0.01	0.2745	0.1	0.2745	

5	2.603	0.01	0.363	0.1	0.363	

6	3.103	0.01	0.3975	0.1	0.3975	

7	3.203	0.015	0.459	0.15	0.459	

8	3.303	0.015	0.531	0.15	0.531	

9	3.403	0.015	0.627	0.15	0.627	

10	3.503	0.015	0.681	0.15	0.681	

11	3.603	0.02	0.7785	0.2	0.7785	

12	3.703	0.02	0.8835	0.2	0.8835	

13	3.803	0.045	0.978	0.45	0.978	

14	3.903	0.085	1.017	0.85	1.017	

15	4.803	0.12	1.0335	1.2	1.0335	

16	4.903	0.155	1.0455	1.55	1.0455	

17	5.103	0.19	1.056	1.9	1.056	

18	5.303	0.25	1.0665	2.5	1.0665	

19	6.103	0.31	1.077	3.1	1.077	

20	6.803	0.405	1.092	4.05	1.092	

21	7.003	0.455	1.1025	4.55	1.1025	

22	7.803	0.77	1.113	7.7	1.113	

23	9.003	1.005	1.1235	10.05	1.1235	

24	10.303	1.295	1.134	12.95	1.134	

25	11.403	1.62	1.1445	16.2	1.1445	

26	12.503	2.015	1.155	20.15	1.155	

27	13.203	2.465	1.1655	24.65	1.1655	

28	14.603	3.22	1.1805	32.2	1.1805	

29	15.703	3.865	1.191	38.65	1.191	

30	16.203	4.875	1.2045	48.75	1.2045	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 -0.003320053121 2.496679947 5 0 0 50 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 A = 100,8 mA/V,   B = -163,24 mA   (A*x+B)

1

20 0 C0 -1 -1 100.8496435 -163.24082




CL4

180 0.1

Index

n



0 80 10 0 0 0 0 1 0 0 0 0 0 35 1 1

Time

t

s

0 18.447 5 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

4 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 4.84 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 1.215 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 25 170 297 140 0.4891304348 0 0 1

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 48.4 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 33 333 297 140 0.4891304348 0 0 1

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 1.215 1 1

6 174

1	0.015	0.01	0.0105	0.1	0.0105	

2	1.9	0.01	0.0735	0.1	0.0735	

3	2	0.01	0.1155	0.1	0.1155	

4	2.1	0.01	0.174	0.1	0.174	

5	2.2	0.01	0.198	0.1	0.198	

6	2.3	0.01	0.2325	0.1	0.2325	

7	2.4	0.01	0.2505	0.1	0.2505	

8	2.5	0.01	0.2685	0.1	0.2685	

9	2.6	0.01	0.2805	0.1	0.2805	

10	2.7	0.01	0.303	0.1	0.303	

11	2.8	0.01	0.345	0.1	0.345	

12	2.9	0.015	0.363	0.15	0.363	

13	3	0.015	0.3915	0.15	0.3915	

14	3.1	0.01	0.4065	0.1	0.4065	

15	3.2	0.01	0.429	0.1	0.429	

16	3.3	0.01	0.4395	0.1	0.4395	

17	3.4	0.015	0.474	0.15	0.474	

18	3.5	0.01	0.531	0.1	0.531	

19	3.6	0.015	0.5625	0.15	0.5625	

20	3.7	0.015	0.618	0.15	0.618	

21	3.8	0.015	0.663	0.15	0.663	

22	3.9	0.015	0.75	0.15	0.75	

23	4	0.02	0.792	0.2	0.792	

24	4.1	0.02	0.8145	0.2	0.8145	

25	5	0.02	0.855	0.2	0.855	

26	5.1	0.02	0.8805	0.2	0.8805	

27	5.2	0.02	0.903	0.2	0.903	

28	5.3	0.02	0.969	0.2	0.969	

29	5.5	0.02	1.0155	0.2	1.0155	

30	5.7	0.02	1.0845	0.2	1.0845	

31	5.8	0.02	1.113	0.2	1.113	

32	5.9	0.015	1.125	0.15	1.125	

33	6	0.02	1.1385	0.2	1.1385	

34	6.1	0.02	1.155	0.2	1.155	

35	6.2	0.02	1.17	0.2	1.17	

36	6.3	0.02	1.197	0.2	1.197	

37	6.4	0.02	1.233	0.2	1.233	

38	6.5	0.025	1.269	0.25	1.269	

39	6.7	0.02	1.2795	0.2	1.2795	

40	6.9	0.025	1.299	0.25	1.299	

41	7	0.02	1.332	0.2	1.332	

42	7.1	0.025	1.371	0.25	1.371	

43	7.2	0.025	1.389	0.25	1.389	

44	7.3	0.02	1.416	0.2	1.416	

45	7.4	0.025	1.452	0.25	1.452	

46	7.5	0.025	1.4955	0.25	1.4955	

47	7.8	0.03	1.5345	0.3	1.5345	

48	8.1	0.03	1.5555	0.3	1.5555	

49	8.2	0.03	1.578	0.3	1.578	

50	8.4	0.035	1.5975	0.35	1.5975	

51	8.6	0.04	1.6245	0.4	1.6245	

52	8.7	0.06	1.656	0.6	1.656	

53	8.8	0.08	1.6725	0.8	1.6725	

54	8.9	0.11	1.6905	1.1	1.6905	

55	9	0.135	1.701	1.35	1.701	

56	9.1	0.175	1.7145	1.75	1.7145	

57	9.4	0.235	1.728	2.35	1.728	

58	9.6	0.335	1.7475	3.35	1.7475	

59	10	0.43	1.7595	4.3	1.7595	

60	10.2	0.54	1.7715	5.4	1.7715	

61	11	0.635	1.782	6.35	1.782	

62	11.4	0.81	1.7955	8.1	1.7955	

63	12	1.065	1.812	10.65	1.812	

64	12.3	1.22	1.8225	12.2	1.8225	

65	12.8	1.45	1.8345	14.5	1.8345	

66	13.7	1.66	1.845	16.6	1.845	

67	14.1	1.89	1.857	18.9	1.857	

68	14.6	2.165	1.8675	21.65	1.8675	

69	15.4	2.505	1.881	25.05	1.881	

70	15.9	2.845	1.8945	28.45	1.8945	

71	16.7	3.185	1.9065	31.85	1.9065	

72	17.2	3.505	1.9185	35.05	1.9185	

73	17.6	3.835	1.9305	38.35	1.9305	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.062	0.005	0.0105	0.05	0.0105	

2	1.647	0.01	0.0645	0.1	0.0645	

3	1.747	0.01	0.183	0.1	0.183	

4	1.847	0.01	0.1965	0.1	0.1965	

5	1.947	0.01	0.261	0.1	0.261	

6	2.047	0.01	0.312	0.1	0.312	

7	2.147	0.01	0.3375	0.1	0.3375	

8	2.247	0.01	0.3825	0.1	0.3825	

9	2.347	0.01	0.4215	0.1	0.4215	

10	2.547	0.015	0.5325	0.15	0.5325	

11	2.647	0.015	0.5865	0.15	0.5865	

12	2.747	0.02	0.645	0.2	0.645	

13	3.347	0.02	0.7395	0.2	0.7395	

14	3.447	0.015	0.807	0.15	0.807	

15	3.547	0.015	0.885	0.15	0.885	

16	3.647	0.02	0.9645	0.2	0.9645	

17	3.747	0.02	1.0305	0.2	1.0305	

18	3.847	0.02	1.104	0.2	1.104	

19	3.947	0.02	1.1505	0.2	1.1505	

20	4.047	0.02	1.182	0.2	1.182	

21	4.247	0.02	1.224	0.2	1.224	

22	4.347	0.02	1.2465	0.2	1.2465	

23	4.447	0.025	1.2615	0.25	1.2615	

24	4.547	0.025	1.2735	0.25	1.2735	

25	4.747	0.025	1.2855	0.25	1.2855	

26	4.947	0.02	1.308	0.2	1.308	

27	5.047	0.02	1.347	0.2	1.347	

28	5.147	0.025	1.3875	0.25	1.3875	

29	5.247	0.025	1.425	0.25	1.425	

30	5.347	0.025	1.449	0.25	1.449	

31	5.447	0.03	1.479	0.3	1.479	

32	5.547	0.03	1.4985	0.3	1.4985	

33	5.647	0.03	1.5105	0.3	1.5105	

34	5.847	0.035	1.524	0.35	1.524	

35	6.047	0.035	1.542	0.35	1.542	

36	6.147	0.045	1.5525	0.45	1.5525	

37	6.347	0.055	1.5705	0.55	1.5705	

38	6.547	0.075	1.596	0.75	1.596	

39	6.947	0.125	1.617	1.25	1.617	

40	7.147	0.16	1.632	1.6	1.632	

41	7.347	0.205	1.6425	2.05	1.6425	

42	7.647	0.25	1.653	2.5	1.653	

43	7.847	0.31	1.6635	3.1	1.6635	

44	8.147	0.39	1.6755	3.9	1.6755	

45	8.947	0.485	1.6875	4.85	1.6875	

46	9.347	0.58	1.7025	5.8	1.7025	

47	9.647	0.67	1.7145	6.7	1.7145	

48	10.147	0.805	1.728	8.05	1.728	

49	10.347	0.915	1.74	9.15	1.74	

50	10.747	1.035	1.7505	10.35	1.7505	

51	11.047	1.205	1.7655	12.05	1.7655	

52	11.847	1.38	1.779	13.8	1.779	

53	12.247	1.62	1.7985	16.2	1.7985	

54	12.647	1.735	1.8105	17.35	1.8105	

55	13.147	1.925	1.8225	19.25	1.8225	

56	13.547	2.075	1.833	20.75	1.833	

57	13.747	2.22	1.8435	22.2	1.8435	

58	14.847	2.455	1.863	24.55	1.863	

59	15.247	2.67	1.8765	26.7	1.8765	

60	15.647	2.86	1.887	28.6	1.887	

61	16.147	3.04	1.899	30.4	1.899	

62	16.547	3.21	1.9095	32.1	1.9095	

63	17.647	3.435	1.92	34.35	1.92	

64	17.847	3.66	1.935	36.6	1.935	

65	18.447	4.015	1.9575	40.15	1.9575	

NAN	NAN	NAN	NAN	NAN	NAN	

1	0.018	0.01	0.0105	0.1	0.0105	

2	1.4	0.01	0.105	0.1	0.105	

3	1.5	0.01	0.1725	0.1	0.1725	

4	1.6	0.01	0.2175	0.1	0.2175	

5	1.7	0.01	0.255	0.1	0.255	

6	1.8	0.01	0.339	0.1	0.339	

7	1.9	0.015	0.4515	0.15	0.4515	

8	2	0.015	0.582	0.15	0.582	

9	2.1	0.02	0.663	0.2	0.663	

10	2.5	0.015	0.675	0.15	0.675	

11	2.6	0.015	0.7605	0.15	0.7605	

12	2.7	0.02	0.8355	0.2	0.8355	

13	2.8	0.02	0.9	0.2	0.9	

14	2.9	0.025	0.945	0.25	0.945	

15	3	0.035	0.969	0.35	0.969	

16	3.1	0.05	0.999	0.5	0.999	

17	3.3	0.07	1.017	0.7	1.017	

18	3.7	0.095	1.029	0.95	1.029	

19	3.9	0.115	1.0395	1.15	1.0395	

20	4.1	0.145	1.05	1.45	1.05	

21	4.4	0.19	1.062	1.9	1.062	

22	4.8	0.24	1.0725	2.4	1.0725	

23	5.1	0.315	1.083	3.15	1.083	

24	5.3	0.445	1.0965	4.45	1.0965	

25	5.4	0.53	1.107	5.3	1.107	

26	5.7	0.72	1.119	7.2	1.119	

27	6	0.94	1.1295	9.4	1.1295	

28	6.3	1.175	1.14	11.75	1.14	

29	7.3	1.515	1.152	15.15	1.152	

30	7.7	1.905	1.164	19.05	1.164	

31	8.1	2.495	1.179	24.95	1.179	

32	9.3	3.115	1.191	31.15	1.191	

33	9.9	3.765	1.203	37.65	1.203	

34	10.503	4.31	1.2135	43.1	1.2135	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

6 0 -0.003320053121 2.496679947 5 0 0 50 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 A = 408,1 mA/V,   B = -455,49 mA   (A*x+B)

1

20 0 C2 -1 -1 408.0756014 -455.485567
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164 0.1

Index

n



0 113.137085 50 0 0 0 0 1 0 0 0 0 0 29 1 1

Time

t

s

0 35.688 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

5 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 5.045 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 1.197 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 713 525 297 140 0.4891304348 0 0 1 0

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 50.45 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 33 333 297 140 0.4891304348 0 0 1 0

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 1.197 1 1

10 1 -1 VF*IF

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 254 82 297 140 0.5 0 0 1 0

Input Power

P_1

mW

0 100 50 0 1 0 0 1 0 0 0 0 0 60.38865 1 1

7 159

1	1.5	0.005	0.066	0.05	0.066	0.0033	

2	1.584	0.01	0.18	0.1	0.18	0.018	

3	1.685	0.01	0.24	0.1	0.24	0.024	

4	1.785	0.01	0.264	0.1	0.264	0.0264	

5	1.885	0.015	0.3375	0.15	0.3375	0.050625	

6	1.985	0.01	0.411	0.1	0.411	0.0411	

7	2.085	0.015	0.477	0.15	0.477	0.07155	

8	2.185	0.015	0.5085	0.15	0.5085	0.076275	

9	2.285	0.015	0.54	0.15	0.54	0.081	

10	2.585	0.015	0.5595	0.15	0.5595	0.083925	

11	2.786	0.015	0.6015	0.15	0.6015	0.090225	

12	2.987	0.015	0.66	0.15	0.66	0.099	

13	3.087	0.015	0.702	0.15	0.702	0.1053	

14	3.187	0.02	0.8085	0.2	0.8085	0.1617	

15	3.388	0.02	0.8445	0.2	0.8445	0.1689	

16	3.487	0.02	0.8685	0.2	0.8685	0.1737	

17	3.988	0.02	0.891	0.2	0.891	0.1782	

18	4.089	0.02	0.9675	0.2	0.9675	0.1935	

19	4.189	0.02	0.993	0.2	0.993	0.1986	

20	4.289	0.02	1.0245	0.2	1.0245	0.2049	

21	4.389	0.02	1.035	0.2	1.035	0.207	

22	4.489	0.02	1.0455	0.2	1.0455	0.2091	

23	4.589	0.02	1.0575	0.2	1.0575	0.2115	

24	4.689	0.02	1.08	0.2	1.08	0.216	

25	4.789	0.015	1.095	0.15	1.095	0.16425	

26	4.989	0.02	1.1115	0.2	1.1115	0.2223	

27	5.19	0.02	1.125	0.2	1.125	0.225	

28	5.291	0.02	1.149	0.2	1.149	0.2298	

29	5.391	0.025	1.182	0.25	1.182	0.2955	

30	5.792	0.02	1.1925	0.2	1.1925	0.2385	

31	9.105	0.02	1.203	0.2	1.203	0.2406	

32	9.506	0.02	1.215	0.2	1.215	0.243	

33	9.606	0.025	1.233	0.25	1.233	0.30825	

34	9.706	0.025	1.254	0.25	1.254	0.3135	

35	9.806	0.025	1.2915	0.25	1.2915	0.322875	

36	9.907	0.025	1.308	0.25	1.308	0.327	

37	10.407	0.025	1.323	0.25	1.323	0.33075	

38	10.507	0.025	1.3395	0.25	1.3395	0.334875	

39	10.809	0.025	1.35	0.25	1.35	0.3375	

40	10.909	0.025	1.3665	0.25	1.3665	0.341625	

41	11.009	0.03	1.38	0.3	1.38	0.414	

42	11.209	0.025	1.395	0.25	1.395	0.34875	

43	11.511	0.025	1.4175	0.25	1.4175	0.354375	

44	11.611	0.025	1.434	0.25	1.434	0.3585	

45	11.811	0.025	1.455	0.25	1.455	0.36375	

46	11.911	0.03	1.4715	0.3	1.4715	0.44145	

47	12.112	0.035	1.4895	0.35	1.4895	0.521325	

48	12.312	0.04	1.5015	0.4	1.5015	0.6006	

49	13.015	0.045	1.5225	0.45	1.5225	0.685125	

50	13.115	0.055	1.5405	0.55	1.5405	0.847275	

51	13.416	0.08	1.5615	0.8	1.5615	1.2492	

52	13.617	0.11	1.5765	1.1	1.5765	1.73415	

53	14.219	0.13	1.59	1.3	1.59	2.067	

54	14.621	0.2	1.608	2	1.608	3.216	

55	15.323	0.27	1.62	2.7	1.62	4.374	

56	15.724	0.32	1.6305	3.2	1.6305	5.2176	

57	16.325	0.38	1.641	3.8	1.641	6.2358	

58	17.43	0.45	1.6515	4.5	1.6515	7.43175	

59	18.132	0.545	1.665	5.45	1.665	9.07425	

60	18.534	0.64	1.6755	6.4	1.6755	10.7232	

61	19.838	0.745	1.689	7.45	1.689	12.58305	

62	20.138	0.845	1.701	8.45	1.701	14.37345	

63	20.54	0.98	1.7145	9.8	1.7145	16.8021	

64	21.242	1.08	1.7265	10.8	1.7265	18.6462	

65	22.045	1.195	1.737	11.95	1.737	20.75715	

66	22.948	1.325	1.7505	13.25	1.7505	23.194125	

67	23.349	1.465	1.7625	14.65	1.7625	25.820625	

68	23.85	1.53	1.773	15.3	1.773	27.1269	

69	24.351	1.645	1.7835	16.45	1.7835	29.338575	

70	25.255	1.76	1.794	17.6	1.794	31.5744	

71	25.756	1.875	1.8045	18.75	1.8045	33.834375	

72	26.358	1.99	1.8165	19.9	1.8165	36.14835	

73	26.959	2.115	1.83	21.15	1.83	38.7045	

74	27.261	2.23	1.8405	22.3	1.8405	41.04315	

75	28.363	2.37	1.8525	23.7	1.8525	43.90425	

76	28.464	2.47	1.863	24.7	1.863	46.0161	

77	28.965	2.6	1.875	26	1.875	48.75	

78	29.467	2.8	1.893	28	1.893	53.004	

79	30.37	2.9	1.9035	29	1.9035	55.2015	

80	30.973	3.03	1.917	30.3	1.917	58.0851	

81	31.776	3.175	1.9275	31.75	1.9275	61.198125	

82	32.88	3.32	1.9395	33.2	1.9395	64.3914	

83	33.18	3.45	1.953	34.5	1.953	67.3785	

84	33.582	3.58	1.965	35.8	1.965	70.347	

85	33.983	3.685	1.9755	36.85	1.9755	72.797175	

86	34.986	3.875	1.9905	38.75	1.9905	77.131875	

87	35.286	4.015	2.001	40.15	2.001	80.34015	

88	35.688	4.165	2.016	41.65	2.016	83.9664	

NAN	NAN	NAN	NAN	NAN	NAN	NAN	

1	4.109	0.01	0.0105	0.1	0.0105	0.00105	

2	4.194	0.01	0.156	0.1	0.156	0.0156	

3	4.294	0.01	0.189	0.1	0.189	0.0189	

4	4.394	0.01	0.2655	0.1	0.2655	0.02655	

5	4.494	0.015	0.318	0.15	0.318	0.0477	

6	4.594	0.01	0.378	0.1	0.378	0.0378	

7	4.694	0.01	0.3945	0.1	0.3945	0.03945	

8	4.794	0.015	0.534	0.15	0.534	0.0801	

9	4.894	0.02	0.6465	0.2	0.6465	0.1293	

10	5.794	0.015	0.735	0.15	0.735	0.11025	

11	5.894	0.02	0.8385	0.2	0.8385	0.1677	

12	5.994	0.02	0.9225	0.2	0.9225	0.1845	

13	6.094	0.02	0.9675	0.2	0.9675	0.1935	

14	6.194	0.02	1.035	0.2	1.035	0.207	

15	6.294	0.02	1.0695	0.2	1.0695	0.2139	

16	6.394	0.025	1.1805	0.25	1.1805	0.295125	

17	6.494	0.02	1.209	0.2	1.209	0.2418	

18	6.594	0.025	1.236	0.25	1.236	0.309	

19	6.694	0.035	1.2885	0.35	1.2885	0.450975	

20	6.794	0.07	1.347	0.7	1.347	0.9429	

21	6.894	0.12	1.3755	1.2	1.3755	1.6506	

22	6.994	0.17	1.392	1.7	1.392	2.3664	

23	7.094	0.295	1.4205	2.95	1.4205	4.190475	

24	7.194	0.41	1.4355	4.1	1.4355	5.88555	

25	7.994	0.56	1.4535	5.6	1.4535	8.1396	

26	8.294	0.715	1.4685	7.15	1.4685	10.499775	

27	8.594	0.845	1.479	8.45	1.479	12.49755	

28	9.294	1.04	1.4925	10.4	1.4925	15.522	

29	9.894	1.235	1.503	12.35	1.503	18.56205	

30	11.394	1.415	1.5135	14.15	1.5135	21.416025	

31	12.494	1.635	1.524	16.35	1.524	24.9174	

32	12.894	1.885	1.5375	18.85	1.5375	28.981875	

33	13.494	2.16	1.5495	21.6	1.5495	33.4692	

34	14.794	2.44	1.56	24.4	1.56	38.064	

35	16.494	2.78	1.5705	27.8	1.5705	43.6599	

36	17.394	2.995	1.581	29.95	1.581	47.35095	

37	18.194	3.32	1.5915	33.2	1.5915	52.8378	

38	19.194	3.63	1.602	36.3	1.602	58.1526	

39	19.694	3.92	1.6125	39.2	1.6125	63.21	

40	20.494	4.225	1.623	42.25	1.623	68.57175	

41	21.494	4.605	1.6335	46.05	1.6335	75.222675	

NAN	NAN	NAN	NAN	NAN	NAN	NAN	

1	3.625	0.005	0.033	0.05	0.033	0.00165	

2	3.71	0.01	0.1575	0.1	0.1575	0.01575	

3	3.81	0.01	0.1815	0.1	0.1815	0.01815	

4	4.31	0.015	0.2115	0.15	0.2115	0.031725	

5	4.41	0.01	0.3435	0.1	0.3435	0.03435	

6	4.51	0.01	0.402	0.1	0.402	0.0402	

7	4.61	0.015	0.456	0.15	0.456	0.0684	

8	4.71	0.015	0.552	0.15	0.552	0.0828	

9	4.91	0.015	0.7245	0.15	0.7245	0.108675	

10	5.01	0.02	0.816	0.2	0.816	0.1632	

11	5.11	0.02	0.861	0.2	0.861	0.1722	

12	5.21	0.03	0.945	0.3	0.945	0.2835	

13	5.31	0.06	0.9975	0.6	0.9975	0.5985	

14	5.81	0.12	1.0335	1.2	1.0335	1.2402	

15	5.91	0.17	1.0485	1.7	1.0485	1.78245	

16	6.01	0.225	1.062	2.25	1.062	2.3895	

17	6.11	0.29	1.0725	2.9	1.0725	3.11025	

18	6.31	0.41	1.086	4.1	1.086	4.4526	

19	6.61	0.58	1.0995	5.8	1.0995	6.3771	

20	6.81	0.735	1.11	7.35	1.11	8.1585	

21	7.51	1.005	1.1235	10.05	1.1235	11.291175	

22	7.91	1.315	1.1355	13.15	1.1355	14.931825	

23	8.91	1.75	1.1475	17.5	1.1475	20.08125	

24	9.31	2.14	1.158	21.4	1.158	24.7812	

25	10.61	2.605	1.1685	26.05	1.1685	30.439425	

26	11.91	3.22	1.179	32.2	1.179	37.9638	

27	12.61	3.785	1.1895	37.85	1.1895	45.022575	

28	14.11	4.6	1.2	46	1.2	55.2	

1 0

1 0 0

-1

-1

-1

-1

-1

-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 7 0 0 100 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 A = 100,3 mA/V,   B = -162,02 mA   (A*x+B)

0




CL4

164 0.1

Index

n



0 113.137085 50 0 0 0 0 1 0 0 0 0 0 29 1 1

Time

t

s

0 35.688 10 0 1 0 0 1 0 0 0 0 0 0 1 1

Frequency

f

Hz

0 5 1 0 3 0 0 1 1000 0 0 0 0 0 1 1

5 0

0 1 0 1

1 0 0 0 0 0 2 0 0 0 0 0 0 0 0 2500 0 0 1 0 357 175 297 140 0.4891304348 0 0 1 0

Spannung

U_A1

V

0 10 5 0 2 0 0 0 0 1 1 0 0 5.045 1 1

0 1 0 1

1 1 0 0 0 0 3 0 0 0 0 0 0 0 0 2500 0 0 1 0 688 177 297 140 0.4891304348 0 0 1 0

Spannung

U_B1

V

0 3 1 0 3 0 0 0 0 1 1 0 0 1.197 1 1

10 1 -1 UA1*10

20 0 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 1 713 525 297 140 0.4891304348 0 0 1 0

Diode Current

I_F

mA

0 300 100 0 2 0 0 1 0 0 0 0 0 50.45 1 1

10 1 -1 UB1

20 1 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 1 0 33 333 297 140 0.4891304348 0 0 1 0

Diode voltage

V_F

V

0 2.5 1 0 2 0 0 1 0 0 0 0 0 1.197 1 1

10 1 -1 VF*IF

20 2 0 0 1 0 0 0 0 0 10 0 1 0 0 2500 0 0 0 1 254 82 297 140 0.5 0 0 1 0

Input Power

P_1

mW

0 100 50 0 1 0 0 1 0 0 0 0 0 60.38865 1 1

7 159

1	1.5	0.005	0.066	0.05	0.066	0.0033	

2	1.584	0.01	0.18	0.1	0.18	0.018	

3	1.685	0.01	0.24	0.1	0.24	0.024	

4	1.785	0.01	0.264	0.1	0.264	0.0264	

5	1.885	0.015	0.3375	0.15	0.3375	0.050625	

6	1.985	0.01	0.411	0.1	0.411	0.0411	

7	2.085	0.015	0.477	0.15	0.477	0.07155	

8	2.185	0.015	0.5085	0.15	0.5085	0.076275	

9	2.285	0.015	0.54	0.15	0.54	0.081	

10	2.585	0.015	0.5595	0.15	0.5595	0.083925	

11	2.786	0.015	0.6015	0.15	0.6015	0.090225	

12	2.987	0.015	0.66	0.15	0.66	0.099	

13	3.087	0.015	0.702	0.15	0.702	0.1053	

14	3.187	0.02	0.8085	0.2	0.8085	0.1617	

15	3.388	0.02	0.8445	0.2	0.8445	0.1689	

16	3.487	0.02	0.8685	0.2	0.8685	0.1737	

17	3.988	0.02	0.891	0.2	0.891	0.1782	

18	4.089	0.02	0.9675	0.2	0.9675	0.1935	

19	4.189	0.02	0.993	0.2	0.993	0.1986	

20	4.289	0.02	1.0245	0.2	1.0245	0.2049	

21	4.389	0.02	1.035	0.2	1.035	0.207	

22	4.489	0.02	1.0455	0.2	1.0455	0.2091	

23	4.589	0.02	1.0575	0.2	1.0575	0.2115	

24	4.689	0.02	1.08	0.2	1.08	0.216	

25	4.789	0.015	1.095	0.15	1.095	0.16425	

26	4.989	0.02	1.1115	0.2	1.1115	0.2223	

27	5.19	0.02	1.125	0.2	1.125	0.225	

28	5.291	0.02	1.149	0.2	1.149	0.2298	

29	5.391	0.025	1.182	0.25	1.182	0.2955	

30	5.792	0.02	1.1925	0.2	1.1925	0.2385	

31	9.105	0.02	1.203	0.2	1.203	0.2406	

32	9.506	0.02	1.215	0.2	1.215	0.243	

33	9.606	0.025	1.233	0.25	1.233	0.30825	

34	9.706	0.025	1.254	0.25	1.254	0.3135	

35	9.806	0.025	1.2915	0.25	1.2915	0.322875	

36	9.907	0.025	1.308	0.25	1.308	0.327	

37	10.407	0.025	1.323	0.25	1.323	0.33075	

38	10.507	0.025	1.3395	0.25	1.3395	0.334875	

39	10.809	0.025	1.35	0.25	1.35	0.3375	

40	10.909	0.025	1.3665	0.25	1.3665	0.341625	

41	11.009	0.03	1.38	0.3	1.38	0.414	

42	11.209	0.025	1.395	0.25	1.395	0.34875	

43	11.511	0.025	1.4175	0.25	1.4175	0.354375	

44	11.611	0.025	1.434	0.25	1.434	0.3585	

45	11.811	0.025	1.455	0.25	1.455	0.36375	

46	11.911	0.03	1.4715	0.3	1.4715	0.44145	

47	12.112	0.035	1.4895	0.35	1.4895	0.521325	

48	12.312	0.04	1.5015	0.4	1.5015	0.6006	

49	13.015	0.045	1.5225	0.45	1.5225	0.685125	

50	13.115	0.055	1.5405	0.55	1.5405	0.847275	

51	13.416	0.08	1.5615	0.8	1.5615	1.2492	

52	13.617	0.11	1.5765	1.1	1.5765	1.73415	

53	14.219	0.13	1.59	1.3	1.59	2.067	

54	14.621	0.2	1.608	2	1.608	3.216	

55	15.323	0.27	1.62	2.7	1.62	4.374	

56	15.724	0.32	1.6305	3.2	1.6305	5.2176	

57	16.325	0.38	1.641	3.8	1.641	6.2358	

58	17.43	0.45	1.6515	4.5	1.6515	7.43175	

59	18.132	0.545	1.665	5.45	1.665	9.07425	

60	18.534	0.64	1.6755	6.4	1.6755	10.7232	

61	19.838	0.745	1.689	7.45	1.689	12.58305	

62	20.138	0.845	1.701	8.45	1.701	14.37345	

63	20.54	0.98	1.7145	9.8	1.7145	16.8021	

64	21.242	1.08	1.7265	10.8	1.7265	18.6462	

65	22.045	1.195	1.737	11.95	1.737	20.75715	

66	22.948	1.325	1.7505	13.25	1.7505	23.194125	

67	23.349	1.465	1.7625	14.65	1.7625	25.820625	

68	23.85	1.53	1.773	15.3	1.773	27.1269	

69	24.351	1.645	1.7835	16.45	1.7835	29.338575	

70	25.255	1.76	1.794	17.6	1.794	31.5744	

71	25.756	1.875	1.8045	18.75	1.8045	33.834375	

72	26.358	1.99	1.8165	19.9	1.8165	36.14835	

73	26.959	2.115	1.83	21.15	1.83	38.7045	

74	27.261	2.23	1.8405	22.3	1.8405	41.04315	

75	28.363	2.37	1.8525	23.7	1.8525	43.90425	

76	28.464	2.47	1.863	24.7	1.863	46.0161	

77	28.965	2.6	1.875	26	1.875	48.75	

78	29.467	2.8	1.893	28	1.893	53.004	

79	30.37	2.9	1.9035	29	1.9035	55.2015	

80	30.973	3.03	1.917	30.3	1.917	58.0851	

81	31.776	3.175	1.9275	31.75	1.9275	61.198125	

82	32.88	3.32	1.9395	33.2	1.9395	64.3914	

83	33.18	3.45	1.953	34.5	1.953	67.3785	

84	33.582	3.58	1.965	35.8	1.965	70.347	

85	33.983	3.685	1.9755	36.85	1.9755	72.797175	

86	34.986	3.875	1.9905	38.75	1.9905	77.131875	

87	35.286	4.015	2.001	40.15	2.001	80.34015	

88	35.688	4.165	2.016	41.65	2.016	83.9664	

NAN	NAN	NAN	NAN	NAN	NAN	NAN	

1	4.109	0.01	0.0105	0.1	0.0105	0.00105	

2	4.194	0.01	0.156	0.1	0.156	0.0156	

3	4.294	0.01	0.189	0.1	0.189	0.0189	

4	4.394	0.01	0.2655	0.1	0.2655	0.02655	

5	4.494	0.015	0.318	0.15	0.318	0.0477	

6	4.594	0.01	0.378	0.1	0.378	0.0378	

7	4.694	0.01	0.3945	0.1	0.3945	0.03945	

8	4.794	0.015	0.534	0.15	0.534	0.0801	

9	4.894	0.02	0.6465	0.2	0.6465	0.1293	

10	5.794	0.015	0.735	0.15	0.735	0.11025	

11	5.894	0.02	0.8385	0.2	0.8385	0.1677	

12	5.994	0.02	0.9225	0.2	0.9225	0.1845	

13	6.094	0.02	0.9675	0.2	0.9675	0.1935	

14	6.194	0.02	1.035	0.2	1.035	0.207	

15	6.294	0.02	1.0695	0.2	1.0695	0.2139	

16	6.394	0.025	1.1805	0.25	1.1805	0.295125	

17	6.494	0.02	1.209	0.2	1.209	0.2418	

18	6.594	0.025	1.236	0.25	1.236	0.309	

19	6.694	0.035	1.2885	0.35	1.2885	0.450975	

20	6.794	0.07	1.347	0.7	1.347	0.9429	

21	6.894	0.12	1.3755	1.2	1.3755	1.6506	

22	6.994	0.17	1.392	1.7	1.392	2.3664	

23	7.094	0.295	1.4205	2.95	1.4205	4.190475	

24	7.194	0.41	1.4355	4.1	1.4355	5.88555	

25	7.994	0.56	1.4535	5.6	1.4535	8.1396	

26	8.294	0.715	1.4685	7.15	1.4685	10.499775	

27	8.594	0.845	1.479	8.45	1.479	12.49755	

28	9.294	1.04	1.4925	10.4	1.4925	15.522	

29	9.894	1.235	1.503	12.35	1.503	18.56205	

30	11.394	1.415	1.5135	14.15	1.5135	21.416025	

31	12.494	1.635	1.524	16.35	1.524	24.9174	

32	12.894	1.885	1.5375	18.85	1.5375	28.981875	

33	13.494	2.16	1.5495	21.6	1.5495	33.4692	

34	14.794	2.44	1.56	24.4	1.56	38.064	

35	16.494	2.78	1.5705	27.8	1.5705	43.6599	

36	17.394	2.995	1.581	29.95	1.581	47.35095	

37	18.194	3.32	1.5915	33.2	1.5915	52.8378	

38	19.194	3.63	1.602	36.3	1.602	58.1526	

39	19.694	3.92	1.6125	39.2	1.6125	63.21	

40	20.494	4.225	1.623	42.25	1.623	68.57175	

41	21.494	4.605	1.6335	46.05	1.6335	75.222675	

NAN	NAN	NAN	NAN	NAN	NAN	NAN	

1	3.625	0.005	0.033	0.05	0.033	0.00165	

2	3.71	0.01	0.1575	0.1	0.1575	0.01575	

3	3.81	0.01	0.1815	0.1	0.1815	0.01815	

4	4.31	0.015	0.2115	0.15	0.2115	0.031725	

5	4.41	0.01	0.3435	0.1	0.3435	0.03435	

6	4.51	0.01	0.402	0.1	0.402	0.0402	

7	4.61	0.015	0.456	0.15	0.456	0.0684	

8	4.71	0.015	0.552	0.15	0.552	0.0828	

9	4.91	0.015	0.7245	0.15	0.7245	0.108675	

10	5.01	0.02	0.816	0.2	0.816	0.1632	

11	5.11	0.02	0.861	0.2	0.861	0.1722	

12	5.21	0.03	0.945	0.3	0.945	0.2835	

13	5.31	0.06	0.9975	0.6	0.9975	0.5985	

14	5.81	0.12	1.0335	1.2	1.0335	1.2402	

15	5.91	0.17	1.0485	1.7	1.0485	1.78245	

16	6.01	0.225	1.062	2.25	1.062	2.3895	

17	6.11	0.29	1.0725	2.9	1.0725	3.11025	

18	6.31	0.41	1.086	4.1	1.086	4.4526	

19	6.61	0.58	1.0995	5.8	1.0995	6.3771	

20	6.81	0.735	1.11	7.35	1.11	8.1585	

21	7.51	1.005	1.1235	10.05	1.1235	11.291175	

22	7.91	1.315	1.1355	13.15	1.1355	14.931825	

23	8.91	1.75	1.1475	17.5	1.1475	20.08125	

24	9.31	2.14	1.158	21.4	1.158	24.7812	

25	10.61	2.605	1.1685	26.05	1.1685	30.439425	

26	11.91	3.22	1.179	32.2	1.179	37.9638	

27	12.61	3.785	1.1895	37.85	1.1895	45.022575	

28	14.11	4.6	1.2	46	1.2	55.2	

1 0

1 0 0
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-1

-1

0

1 0.1 0 1 0 -1 0 0 0 1 0 1 deltaUB1>0.01

1

Standard

5 0 0 50 7 0 0 100 -1 -1 -1 -1 -1 -1 -1 1 0 1 0 1 2 2 0 1 0

0

58496 A = 100,3 mA/V,   B = -162,02 mA   (A*x+B)

0
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