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Introduction

This manual is intended to provide an overview of the many exciting possibilities of the CASSY Lab
software. The text is identical to the help texts that can be accessed using the mouse for all program
functions.

The help texts in the program provide the following additional support:

1 You can jump directly to cross-referenced information using the mouse.
1 You can load experiment examples and settings by clicking on them.
1 The help system permits both indexed and full-text search modes.

Installation

CASSY Lab can be installed either

1 automatically after inserting the CD-ROM or
1 manually by executing the file autorun.exe

and following the instructions that appear on the screen.

Important information after installing CASSY Lab

Using the software with CASSY-S (Sensor-CASSY, Power-CASSY, Profi-CASSY, CASSY-
Display, Pocket-CASSY and Mobile-CASSY)

The first time you start CASSY Lab, you should enter your activation code, which you can find in your
bill of delivery and your invoice on a separate sheet under the number 524 200. The software then
supports CASSY-S without restrictions (CASSY-S support without the activation code is limited to 20
sessions).

Using the software with serial measuring instruments

CASSY Lab supports other serial measuring instruments, the Joule and wattmeter and the Universal
measuring instrument physics/chemistry without requiring an activation code.

Manual

CASSY Lab is supplied with a comprehensive manual. In order to exploit the full potential of CASSY
Lab, you need to read and understand this manual completely. You can do this in several ways:

1 Open the manual from CD-ROM (start autorun.exe).

91 Order the printed manual (524 202).

21 Download the manual from the Internet (in Adobe PDF format).

1 Use the software help function (text identical to the printed manual, context-sensitive and with nu-
merous jump links and enhanced search capabilities).

Getting started

_1 Displays the introduction
1 Displays experiment examples

You can also read the supplied experiment examples and use these for further evaluations without
CASSY. You can use the program settings from the examples to run new measurements, and match
these to your experiment conditions.

Support

If there should be any questions left despite the comprehensive help with its numerous experiment
examples, please mail to cassy@Id-didactic.de.

Updates

We have an ongoing commitment to expanding and enhancing CASSY Lab i particularly in response
to the comments and experiences of our users.

1 Download update from the Internet.

www.|d-didactic.com



http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html

8 CASSY Lab <L"J>

User programs for CASSY-S

You can also program CASSY-S yourself. To assist you in this, we have placed a description of the
protocol of the interface as well as a Delphi/Lazarus component (with source code) on the Web for
free downloading.

1 Download developer information from the Internet.

Delphi (Windows) and Lazarus (Linux)

Support of CASSY with your own Delphi or Lazarus programs is easy because this only requires in-
clusion of the component described above.

C/C++/Visual Basic

Other programming languages can access CASSY via CASSYAPIL.DLL (Windows) or libcassyapi.so
(Linux). For this CASSYAPI.DLL or libcassyapi.so has to be included and called. The necessary decla-
rations for C/C++ are contained in CASSYAPI.H. All three files are also contained in our free Devel-
oper Information from the Internet.

LabVIEW (Windows and Linux)

Our LabVIEW driver for CASSY is also free available on the Internet. In addition to the Vis (Virtual
Instruments) for driving CASSY, the driver also contains application examples.

LabVIEW is a registered trademark of National Instruments.
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CASSY Lab

Introduction

1 Measuring
1 Evaluations

| Experiment examples
1 User programs for CASSY-S

CASSY Lab supports one or more CASSY-S modules (Sensor-CASSY, Power-CASSY, Profi-CASSY,
CASSY-Display, Pocket-CASSY and Mobile-CASSY) at the USB port or at the serial interface of the
computer. The software also supports a variety of other serial measuring instruments, the Joule and
wattmeter and the Universal measuring instrument physics/chemistry. The first time you use CASSY
or another device, CASSY Lab prompts you to define the serial interface (COM1 to COM4). This must
be specified and saved as the program default. For CASSY modules at the USB port, no serial inter-
face needs to be specified - the modules will be found automatically. When CASSY is used, the soft-
ware prompts you to enter the activation code.

Activation code

When using CASSY Lab together with CASSY, you need to enter a 24-digit activation code. The first
time you start CASSY Lab, you should enter your activation code, which you can find in your bill of
delivery and your invoice on a separate sheet under the number 524 200; you must enter this number
once, together with the name that appears on the invoice. This activates the software for CASSY.
Please observe our copyright.

If you only intend to use CASSY Lab with other serial devices, with the Joule and wattmeter or with the
Universal measuring instrument physics/chemistry, no activation code is necessary.

If you did not receive an activation code, please fax your invoice for CASSY Lab (524 200) to +49-
2233-604607. We will fax you the activation code as soon as possible. CASSY Lab can also be used
with CASSY without the activation code for a limited time (up to 20 sessions).

Future versions, such as updates available for downloading on the Internet, will also use this activation
code. This means that there are no restrictions on the use of updates.

1 Download update from the Internet.

First measurements

When the software detects one or more CASSY devices, the CASSY tab of the setup dialog (F5) dis-
plays the current configuration (including any attached sensor boxes). To conduct a measurement, just

click on the corresponding input or output @

CASSY | Parametera’FDrmuIaa’FFTI Displa}ll I:::ummentl Generall

-
| [
A1®.
.
@ -
I [} [
B . ':D -
s *
I .
LD 524 010 LD 524 011

An active input or output (channel) is then marked in colour and placed among the speed buttons 2)
at the top right of the main window (here 15; and Ug;). These buttons are the fastest way to display or
close a display instrument @ for that channel (left mouse button) or to change a setting (right mouse
button). In addition, the channel initially appears automatically in the table ®) and in the diagram ®)
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You can access the basic functions quickly using the speed buttons @ in the top bar. The most impor-
tant speed buttons are also mapped to function keys.

Below this bar, you can toggle between table ® and diagram ® display by clicking on one of the dis-

play tabs

when different display modes have been defined (here Standard and Characteristic).

The table and diagram can be enlarged or reduced with respect to each other by moving the boundary
@ with the mouse.

At many points, both mouse buttons (left and right) can be used to execute different functions:

Control ele-
ment

@ cassy
setup

@' Channel
button

3@ Display
instrument
@ Name of
display

®) Table

] Diagram
Scale

AXxis sym-
bols
@ Boundary

Left mouse button

Activate and modify a channel

Open and close a display instrument,

drag and drop in @ and ® through

Right mouse button

Activate and modify a channel.

Set up a channel

Move boundary between analog and digi- Set up a channel

tal display, drag and drop values in
Toggle to another defined display

Edit measured values, drag and drop

Set display attributes of table, e.g. text

values within the table or the channels to size, delete rows and measurement series

Mark evaluation ranges
Move scale

Toggle y-scale, drag and drop into 2

Move boundary between channel and
diagram

Settings and evaluations in diagram

Set minimum, maximum and conversion of
scale

Set up a channel
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The hot-key assignments of the speed buttons (@) can often enable you to use the software more effi-
ciently.

E|F4

Clears either the current measurement while retaining the settings or, when no measurement is dis-
played, the current settings.

Pressing this key twice clears the current measurement with all settings.

F3

Opens a measurement series with its settings and its evaluations.

It is also possible to append a measurement series to an existing series (without having to load its
settings and evaluations as well). This is possible when the same measurement quantities are used
for all series. Alternatively, a further measurement series can be measured and appended subse-
quently.

The software is also equipped with an ASCII import filter (file type *.txt).

F2

Saves the current measurement series with its settings and its evaluations.

You can also save just the settings (without measurement data) to make it easier to repeat an experi-
ment at a later date.

The software is additionally equipped with an ASCII export filter (file type *.txt). However, you can also
open the CASSY Lab files (file type *.lab) using any text editor.

Prints out the currently active table or diagram.

$F9

Starts and stops a hew measurement.

Alternatively, you can stop measurements by setting a measuring time.

ﬁIFS

Changes the current settings (e.g. CASSY, Parameter/Formula/FFT, Display, Comment, Serial Inter-
face). This function must be activated twice for the measuring parameters.

==

Toggles large display of the status-line information on and off.

Q| r

Opens this help file.

(D

Displays the current version number of the software and enables entry of the activation code.

e
F7

Closes all open display instruments or reopens them.
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ASCIl export and import

You can import and export ASCII files quickly and easily by selecting the file type *.txt in the file selec-
tion dialog.

The data format begins with a header, in which all lines begin with a keyword. This specifies the
measuring ranges, (MIN, MAX), the SCALE, the number of decimal places (DEC) and the actual defi-
nition of the measurement quantities (DEF). All lines except DEF are optional. The table of measured
values follows the header.

You can view the exact syntax e.qg. in the file that is created using the data export function.

Status line
Evaluation results always appear in the status line at the bottom of the window. You can toggle display

of this information in a larger window on and off by pressing or F6.

Drag & drop functionality

Using the mouse, you can drag the evaluation results from the status line and drop them in the table.
This enables you to generate diagrams that depend on the evaluation results.
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Measurement

EIFQ

Starts and stops a new measurement. You can use the right mouse button to open the table display
menu in the table and the evaluation menu in the diagram.

&

Allows you to change the settings and (when activated twice) the measuring parameters which control
the actual measurement.

Measzuring Parameters x|
(% Automatic Recording Meaz Interv.: 100mz 4 I bI I TfiEIEIEf3| 'l

" Manual Recarding
. 4k -
[~ Append Hew Meas. Series # Number. I J—I ™ Meas. Condition: |1

Help | = Meas, TimE;I'IEIEI Is vI [~ Repeating Measurement [~ Awcoustic Signal

The defaults that appear in this dialog depend on the currently connected sensor boxes. This simpli-
fies matching to a particular measuring task, as the typical sensor box configuration is already fin-
ished. For measurements with the MCA box this window looks different.

Automatic recording

The software determines the exact time for the recording of a measured value. After a measurement is
started (e.g. with F9), the software first waits for any trigger that may have been set, and then records
one measured-value row each time the predefined time interval elapses. The interval, the number of
measuring points per measurement as well as the total measuring time can be matched to the indi-
vidual requirements before starting the experiment. You can select continuous display by setting a
repeating measurement.

At time intervals above 100 ms, the software evaluates a measuring condition in addition to the trig-
ger, and can also emit an acoustic signal when a measured value is recorded. The measuring condi-
tion is a formula. A formula result not equal to 0 means ON="Measured-value recording possible",
while a formula result equal to 0 means OFF="Measured-value recording inhibited". The measurement
then runs for as long as the measurement is started and the formula returns the result ON. For exam-
ple, if you want to run a measurement on 21 April 1999 between 1:00 p.m. and 2:00 p.m. (13:00 and
14:00 hours), you can use the formula: date = 21.4.1999 and time >= 13:00 and time <= 14:00.

For some measurement quantities (e.g. rate, frequency, transit time, obscuration time, path when us-
ing the GM box or the timer box), the software does not evaluate the specified time interval. In this
case the measurement is controlled by the gate time or the measurement pulses themselves.

Manual recording

The user determines the exact time for the recording of a measured value. At each start (e.g. with F9),
the software records precisely one measured-value row, i.e. the current display values of the instru-
ments are entered in the table and the diagram. Thus, manual recording must be executed repeatedly
in order to capture a complete measurement series.

Append new measurement series

The Append function enables sequential recording of multiple measurement series. All measurement
series are displayed in the table and the diagram together. A different color is used to display each
additional measurement series.

Alternatively, the individual measurement series can first be recorded one after another and saved
individually. When loading multiple comparable measurement series (with identical quantities), meas-
ured series can also be appended "retroactively".
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Changing and deleting measured values / entering parameters

You can edit all measured values (except time and formulas) in the table. To do this, click on the cor-
responding table row and edit the numerical value using the keyboard. This is also the only way to
enter a parameter in the table.

You can delete measured values in several ways: In the pop-up menu of the table (right mouse but-
ton), you can delete either the respective last table row or entire (appended) measurement series. In
the pop-up menu of the diagram (right mouse button), you can delete entire ranges of measured val-
ues.
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Measurement (MCA box)

EIFQ

Starts and stops a new measurement. You can use the right mouse button to open the table display
menu in the table and the evaluation menu in the diagram.

&

Allows you to change the settings and (when activated twice) the measuring parameters which control
the actual measurement.

Measzuring Parameters |
& Mulich M : Spectium  Box A1 Mumber of Channelz:  Gain Box A
+  Multichannel Measuremen
"~ Single-Channel Measurement New Spectum | ? 12324 o I'2
" Coincidence High altage Wl w20
[~ &coustic Signal /il W Measuring Time LI J _'I
[~ Repeating Measurement : IEI:":I IS j Fulze Height
Dead Time
Help | 0% Remaining Elapsed |-25|:||:| 1
0.0s B00.0s 5 Megative Pulses

This is the central control unit for a measurement with the MCA box. General settings such as the
measuring time are chosen in the left part of the window. Depending on the mode of measurement
(multichannel, single channel, coincidence), different options can be set in the right part of the window.

Multichannel measurement (MCA)

The number of channels, the measuring time and the amplification of the box are set in the right part of
the window. The best result is achieved if the amplification is set to 1, 2, 5 or 10, or somewhat more.
Red characters indicate that an inappropriate choice has been made.

Single-channel measurement

The number of channels is replaced with the number of measuring points which are measured one
after another.

The duration of the measurement and the measuring time per data point influence each other through
the number of measuring points.

For each individual measurement, the width of the measuring window can either be given as a per-
centage of the entire measuring range or as the distance between two measuring points.

The gain is adjusted in the multichannel mode.

Coincidence measurement

Here two MCA boxes are used in conjunction with one CASSY. One of them records a multichannel
spectrum, but only if at the same time pulses are registered in the coincidence window of the other box
(coincidence) or if no pulses are registered (anticoincidence), respectively.

Basically the mode of measurement is the same as in a multichannel measurement, the settings for
the number of channels and the gain in the centre of the window applying for the box that records the
spectrum.

The parameters specific to coincidence are set on the right. The minimum and maximum pulse height
of the window are given as a percentage of the measuring range. After pressing the button Show, a
range of the spectrum measured previously with this (!) box can be marked and taken as a window.
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Change table display

You can change the table display by clicking on the right mouse button when the pointer is over the
table. You can alter individual measured values after activating keyboard input in the respective cells
with the left mouse button or transfer them to other cells (drag & drop).

1 change Column Header

| Select Character Size

| Delete Last Table Row

| Delete Last Measurement Series
1 Copy Table/Window

Change Column Header

Activates the Display tab. This lets you change the assignment of the x-column and up to 8 y-columns
in the table. Mathematical conversion of columns is also possible.

Alternatively, you can move columns back and forth between channel buttons and the table using drag
and drop.
Select Character Size

You can change the character size in the table. The software allows you to select small, medium-sized
and large characters.

You can save the current setting as the default for subsequent program starts in the tab General.

Delete Last Table Row

Deletes the last row of the table. This also deletes the hidden values of other channels which were
recorded at the same time. Alternatively, you can delete entire measurement series.

This is intended for deleting incorrect measurements recorded in manual mode.

Shortcut
Keyboard: Alt + L

Delete Last Measurement Series

Deletes the last measurement series of the table. This also deletes the hidden values of other chan-
nels which were recorded at the same time. Alternatively, you can delete the last table row.

This is intended for deleting incorrect measurements recorded in automatic mode.

Clipboard

The functions Copy Table and Copy Window let you copy the table in text format, and the main win-
dow as a bitmap to the Windows clipboard. Once there, they are available for further processing in
other Windows programs.
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Graphical Evaluations

You can access a wide variety of powerful graphical evaluation functions in the diagram by clicking the
right mouse button.

Change Axis Assignment
Display Coordinates

Select Line Width

Select Value Display

Select Rulers

Show Grid

Zoom

Zoom Off

Set Marker

Text

Vertical Line

Horizontal Line

Measure Difference

Draw Mean

Fit Function

Calculate Integral

Calculate Poisson Distribution
Calculate Gaussian Distribution
Calculate Peak Center
Calculate Form Factor
Calculate Ripple

Fit Gaussian curves

Find Equivalence Point

Find Systole and Diastole
Delete Last Evaluation

Delete All Evaluations

Delete Range (only Measured Values)
Copy Diagram/Window

(S S Y S S S S S S S S S gy S Sy S S Sy S Sy S

Change Axis Assignment

Activates the Display tab. This lets you change the assignment of the x-axis and up to 8 y-axes.
Mathematical conversion of axes is also possible.

Alternatively, you can move the axis assignments back and forth between the channel buttons and the
diagram using drag and drop.

Display Coordinates

When you activate this function, the status line shows the current coordinates of the mouse pointer, as
long as it is over a diagram. The coordinate display remains active until you deactivate this menu point
by selecting it again, or one of the evaluations Set Marker, Draw Mean Value, Fit Function, Calculate
Integral or one of the Other Evaluations shows a result in the status line.

You can also insert the current coordinates in the diagram. However, make sure that you access the
evaluation function Text via the keyboard with Alt+T without changing the coordinates of the mouse
pointer, as otherwise the wrong coordinates would be adopted.

You can save the current setting as the default for subsequent program starts in General.

Shortcut
Keyboard: Alt + C

Select Line Width

You can modify the line width for display of the diagrams and the evaluations which you carry out in
them. You can choose between thin, medium and thick lines.

You can save the current setting as the default for subsequent program starts in General.
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Select Value Display

CASSY Lab provides six functions for customizing the display of measured values.

Show Values Di splay as squares, triangles, c

Show Connecting Lines Connecting lines between measurement points

Akima Interpolation Values between the measuring points interpolated according to
Akima's method

sinc Interpolation Values between the measuring points interpolated with
sinc(x)=sin(px)/px

Show Bars Values shown by bars

Show Axes Zero lines of x and y axis

You can save the current setting as the default for subsequent program starts in General.

The Akima and sinc interpolations are neither calculated over gaps in the domain of definition nor dur-
ing a measurement. During the measurement, the points are only connected by straight lines. Only
after the measurement does the interpolation calculate the curve sections between the measuring
points. The sinc interpolation is ideal for signals that do not contain any frequency components higher
than half the sampling frequency. In this case it leads to 10-fold oversampling.

Select Rulers

This function sets display of rulers at top and left, at bottom and left or off.

You can save the current setting as the default for subsequent program starts in General.

Show Grid
Allows you to toggle a grid on and off in each diagram.
You can save the current setting as the default for subsequent program starts in General.

Zoom

After activating this menu point, define the range which you wish to magnify. Use the left mouse button
to do this.

A previously zoomed display can be zoomed further. To reset a zoom, select Zoom Off.

Shortcut
Keyboard: Alt + Z

Zoom Off
Restores the currently selected section of the diagram to its original size.

Shortcut
Keyboard: Alt + O

Energy calibration (MCA box)

Recorded spectra are divided into channels first. If one or two channels are assigned to a particular
energy, a spectrum can be displayed in terms of energy. After the energy calibration has been called,
a mark can be set with the mouse, and the corresponding channel is entered into the dialog box. Al-
ternatively the channels can be entered by hand after clicking the dialog window. As a third possibility,
a Gaussian curve can be fitted. The result is then dragged from the status line into the dialog box us-
ing drag and drop. The two boxes for choosing the energies already contain default values for the
customary radioactive preparations.

If the option global energy calibration has been chosen, the entered values are valid for all spectra
recorded so far and also for all following spectra of this measurement series. If this option has not
been chosen, the calibration is valid for the current spectrum and all following spectra of the meas-
urement series. The calibration is deleted when the program is stopped, when the MCA box is ex-
changed or when the amplification of the box is changed. If there are already calibrated spectra, their
calibration can be taken over.

www.|d-didactic.com




<L")> CASSY Lab 19

Shortcut
Keyboard: Alt + E

Set Marker

This software provides four different mark-up functions. You can edit the markers, move them or de-
lete them from the diagram by double-clicking on them with the left mouse button.

Alt+T: Text

This text function lets you label all parts of the diagram using any text you wish to enter. Once you
have entered your text, just move it to the desired position and anchor it with the left mouse button.

After all evaluations which return a numerical value in the status line, these numerical values are sug-
gested as a text insertion which you can accept, edit or reject.
Alt+V: Vertical Line

This function lets you draw vertical lines in any positions in the diagram. The respective position is
given in the status line. If the status line contains a coordinate display this is switched off.

Alt+H: Horizontal Line

This function lets you draw horizontal lines in any positions in the diagram. The respective position is
given in the status line. If the status line contains a coordinate display this is switched off.

Alt+D: Measure Difference

After clicking on a reference point, you can draw a line to any point in the diagram. The coordinate
difference between the starting and end points of that line are given in the status line. If the status line
contains a coordinate display this is switched off.

Draw Mean Value

After choosing mean value calculation, just select the curve section for which you wish to find the
mean value with the left mouse button. The mean value appears in the status line along with its statis-
tical error. If the status line contains a coordinate display this is switched off.

You can also insert the mean value in the diagram as Text. The mean-value line can be deleted from
the diagram again by double-clicking on it.

Fit Function
The software offers a choice of eight best-fit operations:

Best-fit straight line y=Ax+B

Line through origin y=AX

Normal parabola y=Ax?

Parabola y=Ax*+Bx+C

Hyperbola 1/x y=A/x+B

Hyperbola 1/x? y=A/x*+B

Exponential function y=A*exp(-x/B)

Envelope of an oscillation y=tA*exp(-x/B)+C(attenuation through air friction)
Free fit y=f(x,A,B,C,D)

After choosing the corresponding operation, select the curve section you wish to apply it to using the
left mouse button.

To define a free fit, you need to specify the function f(x,A,B,C,D), meaningful starting values and the
maximum permissible execution time before marking the range. The standard rules apply for entering
the function. Choose starting values that are as realistic as possible to increase the chances of obtain-
ing a successful fit. If it is not possible to fit the function, try repeating this process with different start-
ing values and/or longer computation times. In addition, individual parameters A, B, C or D can be
maintained constant during the fit.

The free fit also enables a new channel to be created automatically via Display result automatically
as a new channel (parameter). Different fits are then displayed in different colours and can after-
wards be further evaluated via Formulas.

www.|d-didactic.com




20 CASSY Lab <L"J>

During the fit, the current parameters of the operation (A, B, C and D) appear in the status line. If the
status line contains a coordinate display this is switched off. You can subsequently insert these values
in the diagram as Text. The operation can be deleted from the diagram again by double-clicking on it.

Calculate Integral

The value of the integral is determined from the area bounded by the curve section you select with the
left mouse button and the x-axis, respectively from the peak area. The value of the integral appears in
the status line. If the status line contains a coordinate display this is switched off.

You can also insert the current value of the integral in the diagram as Text.

Other Evaluations & > Calculate Poisson Distribution
(only suitable for frequency distributions)

The total number n of events, the mean value mand the standard deviation s are calculated in the
marked range of the histogram and displayed in the status line and the Poisson distribution calculated

on the basis of these appears in the diagram: y=n@/x!*exp(-m).

Other Evaluations 6 > Calculate Gaussian Distribution
(only suitable for frequency distributions)

The total number n of events, the mean value mand the standard deviation s are calculated in the
marked range of the histogram and displayed in the status line and the Gaussian distribution calcu-

lated on the basis of these appears in the diagram: y:n/s/Sqrt(Zp)*exp(—(x-n)2/252).
Other Evaluations 8 > Calculate Peak Center

This function calculates the center of the marked peak and inserts this in the status line. The peak-
center line can be deleted from the diagram again by double-clicking on it.

Other Evaluations & > Calculate Form Factor
(only suitable for periodic curves)

For the marked range [ty,t;] of a periodic signal (e. g. U(t)) the following values are calculated and
displayed in the status line:

1 Rectified mean value (mean of the absolute value)
Uaps MEAN =:,|E|"-"':ﬂ'|"j” (t;—t)

i Root—mean—slquare value
Urpas = \fju%t}.du(g -4)

1 Form factor
f=Urnts fUaps mEsAN

For these calculations, always an integer number of periods should be marked.

Other Evaluations 8 > Calculate Ripple
(only suitable for periodic curves)

For the marked range [t;,t;] of a periodic signal (e. g. U(t)) the following values are calculated and
displayed in the status line:

1 Mean value
ta
Lhagan = _[n'_,n'{.’rjl-n:irf,—‘(:f2 -4
k
1 Root-mean-square value

Urggs = J}u?m.dw(g -4)
L

1 Ripple

7 7
¥ = JUgns —Uhaean “ Maean
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For these calculations, always an integer number of periods should be marked.

Other Evaluations 0 > Fit Gaussian Curves (MCA box)

Other Evaluations 0 > Gaussians of equal width (MCA box)

Other Evaluations 0 > Gaussians of equal relative width (MCA box)
Other Evaluations 0 > Gaussian curves of specified energy (MCA box)

With these menu items Gaussian curves or sums of Gaussian curves can be fitted to the spectrum in
different ways.

The result of a Gauss fit is a sum of several terms of the form

4. p amaf f2a?

where the parameters A, mand s are determined by the fit.

In the simplest case exactly one Gaussian curve is fitted in the selected area. If a sum of several
Gaussian curves is to be fitted the number and approximate position of the individual maxima (peaks)
must be specified. This is done by means of markers set in advance (peak centers, vertical lines or
selected x-ray energies).

In the general form of "Fit Gaussian curves" all parameters are free. For each Gaussian curve the
amplitude A;, position mand width s; as well as a common offset are fitted.

With other menu items the quality of the fit can be improved by restricting the degrees of freedom. For
"Gaussian curves of equal width" there is only one width s = s;. For "Gaussian curves of equal relative
width" is s; = so@ so the width of the curves increases with their energy.

For "Gaussian curves of specified energy” the specified locations of the individual maxima are not
changed, therefore m = constant. All A and a s = s; are fitted and there is no offset. This is particularly
suitable for marked x-ray energies.

Other Evaluations 0 > Find Equivalence Point
(only useful for titration curves of pH over volume)

The equivalence point and the pK value are determined for the marked range of the titration curve and
displayed in the status line. In the case of strong acids or bases (with pK < 1), it is recommendable to
mark only the area immediately before and after the equivalence point in order to avoid the output of
an incorrect pK value. The equivalence point can be deleted from the diagram again by double-
clicking on it.

Other Evaluations 0 > Find Systole and Diastole
(only suitable for blood-pressure curves)

The systole and diastole are determined for the marked range of the blood pressure curve and dis-
played in the status line The systole and diastole can be deleted from the diagram again by double-
clicking on it.

Delete Last Evaluation
Undoes the most recent evaluation operation. This is possible for the following evaluation functions:

1 Set Marker
| Draw Mean Value
2 Fit Function
1 calculate Integral
| Other Evaluations

Shortcut
Keyboard: Alt + Backspace

Delete All Evaluations
Undoes all evaluation operations. This is possible for the following evaluations:

1 Set Marker
2l Draw Mean Value
I Fit Function
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1 calculate Integral
1l Other Evaluations

Delete Range (only Measured Values)

The measured values of the marked curve section are deleted. This only applies to measured values
that are displayed on the y-axis. Values that have already been evaluated (e.g. calculated by means of
a formula) or values on the x-axis cannot be deleted.

Clipboard

The functions Copy Diagram and Copy Window let you copy the diagram and the main window as a
bitmap to the Windows clipboard. Once there, they are available for further processing in other Win-
dows programs.

Marking a curve section

In some cases, you may wish to mark a particular curve section for which the evaluation function is to
perform a calculation.

To mark a curve section, hold down the left mouse button and drag the pointer to the end of the curve
section. Alternatively, you can also click on the starting and end points.

During marking, the marked curve section is displayed in green.
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Addition / Subtraction of spectra (MCA box)

Spectra are added / subtracted in the display tab by simply dragging one spectrum over the other.
Alternatively the symbol of a spectrum can be dragged from the symbol line into a diagram. The arith-
metic operation and the desired result can then be chosen in the associated box.

Gaussian curves and counting rates (MCA box)
When total counting rates under a peak are calculated, some details have to be taken into account
which are relevant in connection with Gaussian curves.

In a measured spectrum, the total counting rate can be determined as an integral over a certain range,
e.g. under a peak. The result of a MCA measurement, however, is not a real integral over the x-axis
(energy or channels), but simply the sum over the channels the unit being "events".

The total counting rate of a line can also be determined by fitting a Gaussian curve. The result of a
Gauss fit is a sum of several terms of the form

A.E‘(x‘#)’hﬂri

where the parameters A, mand s are determined by the fit.
The area under a Gaussian curve can be calculated. It is

_[A- g lrl et g g cw%

However, the unit of this real integral over the Gaussian curve is "events * energy", because the width
s has the unit "energy".

This result of the fit is converted into the counting rate, that is, the sum over all channels, by dividing it
by the energy width of a single channel. The width of an energy channel is read from the energy dif-
ference DE between two channels in the table, or it is taken from the properties of a measured spec-
trum (click on the symbol of a spectrum with the right mouse key).

The total counting rate of a Gaussian curve thus is

fl-cr-u"ﬂ

AR

The parameters A and s are displayed as result of the fit to a Gaussian curve, and the width of an
energy channel DE can be read from the energy difference between two channels in the table.

The mathematically clean solution to this problem would be to quote the amplitude generally in units of
"counting rate per energy interval”, but this is unusual in practice.
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Settings

ﬁIFS

This dialog window lets you change all settings except for the measuring parameters. The settings are
arranged in six groups (tabs):

1 CASSY (definition of CASSY inputs and outputs)

Parameter/Formula/FFT (definition of additional quantities as parameters, using a formula, FFT)
Display (changes the column assignments of the table and axis assignments in the diagram)
Modelling (Definition of models by means of differential equations)

Comment (space for entering your own text)

General (selection of serial device, serial interface and saving of defaults)

EEEEE

Settings i CASSY

ﬁIFS

This displays the current arrangement of the CASSY modules and sensor boxes. When this arrange-
ment is altered (e.g. by adding a new module or sensor box) this change also appears in the display.

CASEY | F'arameter.-"Fu:urmuIa.-"FFTI Displa_l,ll I:::ummentl Generall

-
|
m@,:
| |
@ -
I @ .
B | | @ |}
L N B | -
[ ] ] ]
LD 524 010 LD 524 011

You can activate and configure this by clicking on a channel @ The available quantities depend on
the CASSY module and the attached sensor box. During measurement, the software includes meas-
ured values in the table and the diagram for each active channel. You can also decide how these are
to be displayed (column and axis assignment).

When channels are already active, the software no longer displays the current arrangement. Instead,
the active channels are compared with the current arrangement and the deviations are displayed.
Thus, for example, after loading a measurement file, it is easy to recreate the arrangement of CASSY
modules and sensor modules which were used to capture that data.

If this tab does not display the current arrangement, you can update the display by clicking on Update
Setup. The active channels are lost.

If channels are already active, you can open the Measuring Parameters dialog using Display Measur-
ing Parameters.
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Settings i Parameter/Formula/FFT

ﬁIFS

Some quantities cannot be measured directly using CASSY, and are thus not available as a CASSY
channel. If you need to include these quantities in a table or diagram, you must define these quantities
here.

New Quantity generates a new (data) record which begins with the name of the quantity. The new
guantity must contain a symbol with which it can be addressed. This symbol should consist of as few
(meaningful) letters as possible and may also consist of the & character followed by a letter. The soft-
ware displays these as the corresponding Greek letter (otherwise only Latin letters). You will also need
to match the default values for the measuring range and the axis scale (important for analog and
graphical display) as well as the number of decimal places (important for digital and table representa-
tion) to your individual measuring task.

There are eight different types of new quantities:

Constant

A constant is a quantity whose value can be accessed in formulas and models via the dedicated sym-
bol of this constant. The great advantage of constants is the simple way of changing their value by
dragging the pointer of their display instrument. This provides an easy possibility of varying formulas
(see below) or models, for example so that the result of the calculation agrees as accurately as possi-
ble with the measurement. In order that parameters and constants can be easily distinguished from
other channels, their pointers are magenta.

By setting the range to 0-1 and the number of decimal positions to 0, binary constants (switches) can
be defined as well, which can be changed over by clicking on the display instrument.

Parameter

A table column is reserved for a parameter. All numerical values that are to appear in this column must
be entered via the keyboard there. You can enter these either before or after measuring the other
values by activating keyboard input for that cell with the mouse. It is a good idea to enter the parame-
ter before measuring, so that the right measurement points appear in the diagram immediately in
manual mode and the old parameter value does not have to be used again.

Alternatively, you can specify the parameter value in the parameter tab of the settings or vary this in
the display instrument using the left mouse button. In order that parameters and constants can be
easily distinguished from other channels, their pointers are magenta.

Formula

It is possible to define a new measurement quantity using a mathematical formula, regardless of
known quantities. The known quantities are addressed via their symbols, which appear in the list the
program displays. When entering the formula itself, be sure to observe the correct formula notation
(see also the examples). In order that converted quantities can be easily distinguished from other
channels, their pointers are violet.

If old formulas are to depend on a new quantity, first the order of the quantities has to be changed
within the speed buttons in the upper line by means of drag & drop. All variables of a formula have to
be found on the left of the respective formula.

Derivation, Integral, Mean Value, FFT (Fourier transform), Histogram

For time derivation, integral of time and FFT (Fourier transform), simply click on the channel you wish
to transform. To calculate the mean value, you additionally need to specify the time interval over which
values are to be averaged. Meaningful mean values can only be generated when the interval over
which the mean is taken is greater than the measuring interval. For the histogram, the channel width
has to be specified in addition. For FFT, the software automatically generates the frequency spec-
trum, and for the histogram the software automatically generates the frequency distribution as a
further display mode; this can be activated using the display tabs. In order that converted quantities
can be easily distinguished from other channels, their pointers are violet.
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Notes

A derivation impairs the resolution for shorter time intervals Dt. For example, if the resolution of a path
measurement is Ds = 1 mm and the measurement uses a time interval of Dt = 100 ms, the first deriva-
tion v(i) = (s(i+1)-s(i-1))/2Dt has a resolution of Dv = 0.005 m/s and the second a resolution of Da =
0.025 m/s®. At a time interval of Dt = 50 ms these errors increase to Dv = 0.01 m/s and Da = 0.1 m/s?.
Thus, Dt should be set as high as possible (e.g. 200 ms for motions on a track or 50 ms for oscillating
springs).

The maximum frequency of an FFT is half the scanning rate. Thus, if a time interval Dt = 10 ns (f =
100 kHz) is used for measuring, the frequency range of FFT extends to 50 kHz. The resolution in this

frequency range, on the other hand, depends on the nhumber of measured values. The more original
measurement points are recorded, the better is the frequency resolution in the frequency spectrum.

Greek symbols

&a &b &c &d &e &f &g &h &i & &k & &m &n &0 &p &Qq &r &s &t &u &v &W &X &Yy &z
a bcdef ghij kIl m~nopgr T st uwvw x vy z
&A &B &C &D &E &F &G &H &l &J &K &L &M &N &0 &P &Q &R &S &T &U &V &W &X &Y &Z
A BCDEFGHIJKLMNOPOQRSTUVW XY Z

Settings 1 Display

&

A display consists of a table and a diagram with one x-axis and up to 8 y-axes. You can assign each
measurement quantity to any one of these axes, and convert them where necessary (x, 1/x, 1/x? log
x). Three additional quantities are pre-defined for the x-axis: n (table row), t (time), f (frequency for

FED).

If more than one y-axis is to be displayed, the visible y-axis scaling in the diagram can be toggled us-
ing the corresponding button. This also effects the coordinate display, but not the other evaluations.

If one display is not enough, you can generate additional displays using the New Display function; the
name you give the new display appears on the new tab in the main window beneath the speed but-
tons. This lets you navigate easily between the individual displays using the mouse.

In each display a choice can be made between Cartesian and polar coordinates. In Cartesian dia-
grams there is an option of representing values as a bar diagram (histogram) for each y-axis. In polar
diagrams an angle (range 0° to 360°) has to be chosen as x-coordinate. Then every y-coordinate is
interpreted as the magnitude of a complex number, which is displayed with the corresponding angle.
Here the origin need not be at r = 0 but can be negative as well (e. g. for the representation of polar
diagrams of antennas in dB).

Remarks

Alternatively, the displayed channels can also be dragged back and forth from the channel buttons to
the table and the diagram (drag and drop).

When the mouse pointer is over the rulers, you can mathematically convert the axes (x, 1/x, 1/%%,
log x) and change the scale maximum and minimum via the right mouse button. You can also move
the rulers by grabbing them with the left mouse button.
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Settings i Modelling

ﬁIFS

The modelling tool enables values measured on real objects to be compared with a mathematical
model. In particular, suitable constants can be chosen and varied such that the model agrees with
reality as accurately as possible. In contrast to a fit (e. g. free fit), where the equation that defines the
function has to be known from the beginning, modelling just requires one or two first order differential
equations as an input.

To achieve this, New Model creates a new data set beginning with the name of the model. The model
is described in terms of one or two model quantities, each of which has to be assigned a symbol, un-
der which it can be addressed (default x and y). For a symbol as few as possible expressive letters
should be chosen. It is also possible to use an &-character followed by a letter. In this case, the corre-
sponding Greek letter will be displayed (otherwise the Latin letter will be displayed). Apart from that,
the values proposed for the measuring range and the scaling of the axes (important for analogue and
graphical representations) and the number of significant decimal positions (important for digital and
tabulated representations) have to be adapted to individual requirements. In order that model quanti-
ties can be easily distinguished from other channels, their pointers are blue.

For the mathematical definition of the model, the initial values of the two defined model quantities at
the time t and the two differential equations are specified. These five numerical values or formulas
have to be entered, whereby the correct formula notation has to be observed. Each of the five formu-
las may depend on constants, whose values can be varied afterwards by dragging the pointer of the
display instrument. In addition, the two differential equations may depend on the measuring time t, on
the two defined model quantities and on formulas, which, in turn, may only depend on constants or on
the measuring time t. All allowed dependencies of the differential equations are listed in front of their
entry field.

Usually one or two first order differential equations are defined in the modelling process. 2nd Order
makes it easier to enter a second order differential equation: the first differential equation automatically
relates the two model quantities x and y according to x'=y, and the second differential equation has the
form y'=x"=f(t,x',x"). Taking the equation of motion as an example, we have s=x and v=y=x". Then only
the differential equation s"=v' (=a=F/m) has to be entered.

The selectable Accuracy gives the truncation criterion, which determines when the numerical integra-
tion of the differential equation is terminated. A lower accuracy leads to a shorter computation time,
but also to a greater error of the result. The accuracy is also enhanced by choosing a smaller range for
the first model quantity.

The selectable Computation Time determines the maximum time available for the numerical integra-
tion of the differential equation. If the computation time selected is too short with regard to the speci-
fied accuracy, the calculated values start at the selected starting time, but stop too early.

Examples

The best-known example of a second order differential equation is certainly Newton's equation of mo-
tion F=m@ or s"=F(s,v,t)/m. In this case, the two model quantities are the path s and the velocity v,
and the first differential equation is s'=v. The accelerating force F from the second differential equation
s"=v'=(F1+F,+F3)/m depends on the particular experiment and is, e.g.:

F, =1 m@ for free-fall experiments

F1 =i D@ for oscillations of a spring

In addition, several types of friction may occur, which cause additional forces:
F, =i c@gn(v) for Coulomb friction (e. g. solid friction)

F, =i c@gn(v)Qv| for Stokes friction (e. g. laminar fluid friction)

Fo=1 cC'<)gn(v)('])/|2 for Newton friction (e. g. aerodynamic drag, turbulent fluid friction)
In forced oscillations (resonance), an exciting force is added, e. g.:

F3; = ABin(360dd), sin calculates the sine of the argument in degrees
Fs = AGsin(wd), rsin calculates the sine of the argument in radian measure
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If various forces are combined, an appreciable humber of experiments can be designed, which can
easily be investigated in the framework of modelling.

Further examples that suggest themselves are charging and discharging of a capacitor, high-pass and
low-pass filters, all of which can be described by a first order differential equation Q'=(Uqi Q/C)/R for
the charge Q of the capacitor.

In the experiment examples, modelling is applied in several cases:

Free fall with g-ladder (with modelling)

Oscillations of a spring pendulum (with modelling)

Oscillations of a spring pendulum with solid friction (with modelling)
Oscillations of a spring pendulum with lubricant friction (with modelling)
Oscillations of a spring pendulum with laminar liquid friction (with modelling)
Oscillations of a spring pendulum with turbulent liquid friction/air friction (with modelling)
Charging and discharging of a capacitor (with modelling)

Damped oscillator (with modelling)

Forced oscillations (resonance, with modelling)

Low-pass filter (with modelling)

High-pass filter (with modelling)

=4 =4 =844 -4_-4_4_4_49_°

Settings i Comment

&l

This function lets you enter a text to better document your own experiments; this text is saved and
loaded every time, together with the experiment file. You can also paste text from the clipboard using
Ctrl+V.

General settings

ﬁlFS

The General tab lets you change the serial interface of the computer to which CASSY and/or the other
serial measuring instruments are connected. For CASSY modules at the USB port, no serial interface
needs to be specified - the modules will be found automatically. You can also change the language of
the software here.

If you want to save your changes so that you can have them already set the next time you use the
software, you additionally need to select Save New Defaults. This simultaneously saves your settings
for:

| Select Character Size
| Display Coordinates

1 Select Line Width

1 Select Value Display
1 Select Rulers

2l Show Grid

The CASSY modules described here identify the detected devices and the version information of the
CASSY modules. If the version of the software implemented in the CASSY modules is newer or older
than this software, a message is generated. Selecting Update CASSY Modules causes this software
version to overwrite the software implemented in the CASSY modules (regardless of whether it is
newer or older).

Hint

If this software is older than the CASSY modules or you wish to update your software, you can
download the latest version from our website: http://www.ld-didactic.de.

1 Download update from the Internet.
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Formula notation

Formula variables f(time,date,n t,...,old)

The formula f(é) can depend on alll channel s Ind
nel as the variable name. For example, the result of the formula UA1 > 5 is 1 when the voltage is
greater than 5 V, otherwise 0.

Formula for can depend on

Measuring condition  all channels

Formula inputs, constants, serial measuring instruments and previously defined formulas
Relay/voltage source inputs, constants, serial measuring instruments, formulas

Analog output inputs, constants, serial measuring instruments, formulas

Digital output inputs, constants, serial measuring instruments, formulas

Model Model quantities, constants and formulas that depend only on the time t

In addition, formulas can also depend on the time in seconds, the date, the measuring time t in sec-
onds, the number of recorded measured values n and the last value of the old formula. You can add a
comment at the end of the formula by separating it with a semicolon.

Symbols can consist of a & character followed by a letter. The software displays these as the corre-
sponding Greek letter (otherwise only Latin letters). You need to enter the & character in the formula.
Functions of a formula

Within a formula, you can use the following functions. The function arguments must be put in brackets
when they are compounded, e.g. in square(t/10).

ram Ramp (sawtooth between 0 and 1, ramp(x) = frac(x))

square Square-wave function (between 0 and 1, square(x) = ramp(x) < 0.5)

saw Triangle (between 0 and 1)

shift Single ramp (is 0 if argument < 0, 1 if argument > 1, otherwise equal to argument)
sin Sinus in degrees (period 360°)

cos Cosine in degrees (period 360°)

tan Tangent in degrees (period 360°)

arcsin  ArcSine in degrees
arccos ArcCosine in degrees
arctan  ArcTangent in degrees

rsin Sine of the argument in radian measure (period 2p)
rcos Cosine of the argument in radian measure (period 2p)
rtan Tangent of the argument in radian measure (period 2p)

rarcsin  Arc sine in radian measure
rarccos Arc cosine in radian measure
rarctan Arc tangent in radian measure

last Argument for time of last recorded measured value (last table row)
delta Change with respect to last recorded measured value (delta(x) = x-last(x))
next Argument for time of next recorded measured value (next table row)
new Is 1 if the argument has changed, otherwise 0

random Random number (0 <= random(x) < x)

sqr Square root

exp Exponential function

In Natural logarithm

log Decadic logarithm

int Integer function (next lowest whole number)

frac Integer function (next lowest whole number)

abs Absolute value

sgn Signum (is 1 if argument > 0, -1 if argument < 0, O if argument = 0)
odd Is 1 if argument is odd, O if argument is even

even Is 1 if argument is even, O if argument is odd

not Logical inversion (is 1 if argument equals 0, otherwise 0)

defined Is 1 if argument is defined, O if argument is not defined

sec Rounds off the time to the nearest full second (sec(x) = int(x))

min Rounds off the time to the nearest full minute (min(x) = 60*int(x/60))
da Returns the day of the week (1 = Monday,...)
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Linking variables and functions

All variables (or entered numerical values) can be linked using the usual mathematical operations.

The operators have different priorities. The higher an operation stands in the following list, the higher
is its priority in evaluating the formula ("dots before dashes"). To force a different evaluation order,
place the respective expressions in brackets.

1) » Powers
2) * Multiplication
/ Division
3) + Addition
- Subtraction
4) = Test for equality
<> Test for inequality
> Test for greater than
>= Test for greater than or equal to
< Test for less than
<= Test for less than or equal to
5) and Logical AND operation
6) or Logical OR operation

Examples for using the variables time, date, n, t and old

t <= 100

has the value of 1 during the first 100 s of the measurement, then 0. You can use this formula e.qg. for
the time window to stop the measurement after 100 s.

time >=12:30:35

has the value 1 starting at the time 12:30:35, and O prior to that. It must be used with the operator >=,
as exact equality is only valid for 1/100 s, and is thus practically unattainable.

min(time) = 11:45 and date = 18.3.1997

is only true during the single minute on 18 March 1997 at 11:45 hours (value 1), and otherwise false
(value 0).

(T <25) or (T <27 and old)

realizes a two-position controller. If the temperature T is less than 25 °C, the function result is 1 (here
e.g. heating on). If the temperature is less than 27 °C and the heating was already switched on, then it
remains on. When the temperature exceeds 27 °C, the heating is switched off and remains off until the
temperature drops below 25 °C.

0.5*(ni 1)

calculates e.g. a volume from the number of the present measurement. In this case, a measured value

is recorded every 0.5 ml, so that the volume is calculated from n. In the first table line n has the
value 1.

Examples for generating frequencies

ramp(t/10)

generates a ramp with a period of 10 seconds (t is the measuring time in seconds and starts at 0 when
the measurement is started). The ramp starts at 0 and ends at 1. If other amplitudes are required, you
must additionally multiply this by the desired amplitude.

saw(t/5)

generates a triangular ("sawtooth") wave form with a period of 5 seconds.

square(t/5)

generates a square wave form with a period of 5 seconds, similar to the previous example. It switches
from O to 1 and back every 2.5 seconds.
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10*(ramp(t/10) < 0.4)

also generates a square wave form. However, here the amplitude is 10 and the duty factor is 40%.
40% of the time, the expression in brackets is 1 (true); the remaining 60% of the time it is O (false).

shift((time-12:30)/100)

generates a single ramp starting at the time 12.30 hours with a period of 100 seconds. In this period,
the value of the formula rises continuously to 1.

sin(360*t/7)
generates a sinusoidal oscillation with a period of 7 seconds and an amplitude of 1.

Examples for the priority of arithmetic expressions

X+yNz*2

contains the operator order ~,* and +. As a result, y*z is evaluated first, the result multiplied by two,
and then x is added. To suppress the given operator order, place the respective expressions in brack-
ets.

(x+y)*(z*2)
Unlike the previous example, here the addition x+y and the multiplication z*2 are performed first. The
first result is not raised to the power of the second until the final step.

Examples for the evaluation of Boolean expressions

Xx<5

can have either the value 0 (false, for x >=5) or 1 (true, for x <5).

xl<5and x2>0

has the value 1 (true when x1 <5 and x2 > 0 simultaneously), otherwise 0. You do not need to use
any brackets, as the operator and has a lower priority than < and >.

5*%(T < 20)

has only the values 0 (false) and 1 (true) in the brackets. However, these values are multiplied by 5. A
formula of this type is thus only useful for analog outputs. In this case the analog output would output
a voltage of 5V when T is less than 20 (e.g. a temperature).

time >=12:30

has the value 1 as of 12:30 hours and O prior to that. It must be used with the operator >=, as exact
equality is only valid for 1/100 s, and is thus practically unattainable.

sec(time) =11:45:07 and date = 18.3.1997

is only true during the single second on 18 March 1997 at 11:45:07 AM hours (value 1), and otherwise
false (0).

day(date) =1

is true every Monday (value 1) and otherwise false (value 0).
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Formula examples

Simple controller: A11<25

(J entered as &J) is 1 when the temperature is less than 25 °C and otherwise 0 (e.g. for controlling a
heater).

Two-position controller: A811<25 or (JA11<27 and old)

(J entered as &J) is 1 when the temperature is less than 25 °C or i for the case that the value was
already 1 7 27 °C, and otherwise 0 (e.g. for two-position control of a heater). The controller thus
switches on below 25 °C and off again above 27 °C.

Ramp: 8*ramp(t/10)
generates a ramp from 0 to 8 with a period of 10 s (0.1 Hz).

Square wave with user-defined duty factor: ramp(t/10) < 0.8

generates a square wave from with a period of 10 s (0.1 Hz). The square wave is 1 for 80% of the
period and otherwise O.

Temperature compensation pH: 7+(pHA1-7)*(25+273)/(JB1+273)

(J entered as &J) corrects the pH value pHa: calibrated at 25 °C for the new temperature Jg;.

Temperature compensation conductivity: CA1/(1+(JB1-25)/45)

(J entered as &J) corrects the conductivity value Caq calibrated at 25 °C for the new temperature Jg;.
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Sensor-CASSY
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Introduction

Sensor-CASSY (USB or serial respectively) is a cascadable interface device for recording measure-
ment data:

il

=A =4 =4 -8 -9

f
f

For connection to the USB port of a computer or to the RS-232 serial interface respectively, an-
other CASSY module or the CASSY display.

4-fold electrical isolation (inputs A and B, relay R, voltage source S).

Cascading of up to 8 CASSY modules possible (to expand the inputs and outputs)

Up to 8 analog inputs per Sensor-CASSY retrofittable using sensor boxes

Automatic sensor box detection by CASSY Lab (plug and play)

Microprocessor-controlled with CASSY operating system (easily updatable via software for function
enhancements).

For use as a benchtop, console or demonstration unit (also in CPS/TPS panel frames)

Voltage supply 12 V AC/DC via cannon plug or adjacent CASSY module.

1 Developer information available for downloading to help you develop your own software.

Safety notes

f
f

=A =4

For your own protection, do not connect Sensor-CASSY to voltages over 100 V.

Transport multiple cascaded CASSY modules only in the panel frame or individually (the mechani-
cal stability of the connections without panel frame is sufficient for experimenting only, and not for
transport).

Use only the enclosed plug-in supply unit (12 V/ 1.6 A) to power the CASSY modules.

A Sensor-CASSY can also supply an adjacent module with a voltage as long as the total current
consumption does not exceed 1.6 A (sufficient for up to 2 modules; overload trips automatic cut-
out). If using additional Sensor-CASSYs, supply these separately.
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Technical data

5 Analog inputs (any two inputs A and B usable simultaneously)
Analog voltage inputs A and B on 4-mm safety sockets

Resolution: 12 bits

Measuring ranges: +0.3/1/3/10/30/100 V

Measurement error: +1 % plus 0.5 % of range end value

Input resistance: 1 MW

Scanning rate: max. 200,000 values/s (= 100,000 values/s per input)

No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s, at a higher
measurement rate max. 32,000 values (= 16,000 values per
input)

1 Analog current input A on 4-mm safety sockets

Measuring ranges: +0.1/0.3/1/3 A

Measurement error: voltage error plus 1 %

Input resistance: < 0.5 W(except under overload)

See voltage inputs for further data

2 Analog inputs at sensor box connector sites A and B (All CASSY sensor boxes and sensors can
be connected)
Measuring ranges: +0.003/0.01/0.03/0.1/0.3/1 V
Input resistance: 10 kW
See voltage inputs for further data
The technical data will change depending on a connected sensor box. In this case CASSY Lab
automatically detects the possible measurement quantities and ranges when a sensor box is
attached.

4 Timer inputs with 32-bit counters at sensor box sites A and B (e.g. for BMW box, GM box or timer

box)

Counter frequency: max. 100 kHz

Time resolution: 0.25 ps

Measuring time between two events at same input: min. 100 ps

Measuring time between two events at different inputs: min. 0.25 us

Memory: max. 10,000 time points (= 2,500 values per input)
1 Changeover relay (switching indication via LED)
Range: max. 100V /2 A

1 Analog output (PWM-output) (pulse-width modulated, switchable voltage source, LED switching
state indicator, e.g. for holding magnet or supplying experiment)

Variable voltage range: max. 16 V / 20W) mA (load O 80
PWM range: 0 % (off), 5-95 % (1 %resolution), 100 % (on)
PWM frequency: 100 Hz

12 Digital inputs (TTL) on sensor box sites A and B
(at present only used for automatic sensor box detection)
6 Digital outputs (TTL) on sensor box sites A and B
(at present only used for automatic switching of a sensor box measuring range)
1 USB port (USB version), respectively serial interface RS232 (subD-9) for connection to a computer
1 CASSY bus for connecting additional CASSY modules or the CASSY display.
Dimensions (WxHxD): 115 mm x 295 mm x 45 mm
Weight: 1 kg

Scope of supply

1 Sensor-CASSY

1 CASSY Lab software, without activation code, for Windows 98/2000/XP/Vista with comprehensive
help function (20 full-functionality sessions free, then usable as demo version)

1 Installation guide

USB cable or serial cable (subD-9)

1 lug-insupplyunit12V/1.6 A

=
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Sensor input settings

Sensor-CASSY is equipped with two electrically isolated sensor inputs A and B, which can be used to
capture voltage values (resp. current as well at input A) as well as other measurement quantities 1 as
determined by the attached sensor box. CASSY Lab detects the sensor box and thus the measuring
options automatically, i.e. the visual image of the CASSY arrangement shows the inputs with any
sensor boxes that are connected. In this display they can also be configured for measuring by clicking
on them.

The available measurement guantities and the measuring ranges thus depend on whether a sensor
box is connected, and which one. You will need different sensor boxes for different measuring re-
guirements (see also our product catalogue).

The selected quantity can be measured as an instantaneous value, averaged over several values or
output as the corresponding RMS value. Normally, measurement of instantaneous values without
averaging will be sufficient. However, if the input signal shows noise or hum, you need to measure
averaged values. AC voltages are usually measured as RMS values (a two-channel RMS measure-
ment automatically generates the suitable cos j channel). If the time interval is less than 10 ms, the
measured values recorded in the table and the diagram will deviate from that shown in the display
instruments in the latter two cases. This means that it is possible to display the curve form and the
RMS values simultaneously.

As a standard the averaged values and RMS values are calculated during a time interval of 100 ms.
This time interval can be changed globally for all channels. If Power-CASSY or Profi-CASSY is used,
this time interval is changed on every change in frequency of the output signal so that always an inte-
ger number of periods is evaluated.

If the accuracy of the measured values is not sufficient, you an increase this by executing a correction.
This can be necessary e.g. when matching a special pH electrode to the software.

Special buttons (often hidden)

Box-LED LED on the sensor box on/off, e.g. SMOOTH (bridge box) or COMPENSATION (prereg-
uisite for tare compensation of B box)

0 >0<0 Zero-point adjustment (takes current value as zero point), e.g. for path, force, pressure,
events, collision)

s<d >is Signinversion for path (motion sensing element with the BMW box)

There are also special input fields which make it much easier to use the BMW box, GM box and timer
box (e.g. gate time, width of interrupter flag) and which are only visible when the corresponding box is
attached.

When using the reaction test box, the reaction signal must first be requested by pressing a switch
(hand or foot switch). The reaction itself must then occur after the pointer appears on the display in-
strument in accordance with the colour of the pointer (red, green or yellow).
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Measurement

guantities of sensor input

The recordable measurement quantities of a sensor input depend greatly on the sensor box that is

connected to the

sensor input. The table below defines the correlation between sensor box, meas-

urement quantity and sensor:

Sensor box
none

Current supply
box (524 031)

BMW box
(524 032)

GM box
(524 033)

GM counter tube
S (524 0331)

Timer box
(524 034)

pH box (524 035)

KTY box

(524 036)
Conductivity box
(524 037)

B box (524 038)

Quantity Sensor Remark
Voltage
Current Only input A and only for currents
less than 3 A
Resistance
Path Displacement transducer (529 Potentiometer for measuring dis-
031) placement
Path (Ds=+1 mm) Motion sensing element (337 Top socket on BMW box with
631%) direction of motion
Angle (Ds=t1 ditto ditto
mm) Enter radius also
Path (Ds=+1 cm) Pair of recording pulleys (337 Bottom socket on BMW box Use
16%) only first pulley
Angle (Ds=+1 cm) ditto ditto
Enter radius also
Events End-window counter (e.g. 559 Enter gate time
01)
Rate ditto ditto with frequency distribution as
alternative display
Events integrated Enter gate time
Rate integrated ditto with frequency distribution as
alternative display
Level
Events
Frequency Enter gate time
Rate ditto with frequency distribution as
alternative display
Period
Transit time of eventat Eto F
Obscurations Forked light barrier (337 46*) Number of obscuration
Obscuration time ditto Duration of obscuration

Path (Ds=1 cm) Spoked wheel (e.g. 337 461)

or g-ladder (529 034) with

forked light barrier (337 46%*)
Angle (Ds=1 cm) ditto Enter radius
Linear collision 2 forked light barriers (337 Enter flag width
(v) 46*)

Torsion collision ditto Enter flag width and radius
(W)
pH pH electrode (e.g. 667 424)  Correct with two buffer solutions

Temperature compensation pos-
sible using formula
Special evaluation for equivalence

point
Voltage ditto
Temperature KTY sensor (529 036)
Resistance ditto
Conductivity Conductivity measuring cell  Correct with factor k printed on
(667 426) measuring cell

Temperature compensation pos-
sible using formula
Magnetic flux Tangential B-probe (516 60*) Switch on box with Box-LED for

density or axial B-probe (516 61*) offset calibration with 8 > 0 <@
Relative pressure Pressure sensor (529 038*) ditto
(2000 hPa)
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Combination B
probe S
(524 0381)

Axial B probe S,

2000 mT
(524 0382)

Axial B probe S,

0.3mT
(524 0383)

Relative pressure Pressure sensor 70 hPa (529 ditto

(70 hPa)
Absolute pres-
sure

Magnetic flux

density (tangen-

tial or axial)
Magnetic flux
density (axial)

Magnetic flux
density (axial)

dU box (524 039) Voltage

KV box (524 040) Voltage

Bridge box
(524 041)

Force sensor S,

Force

Force

+50 N (524 042) Acceleration

30-A box
(524 043)
Temperature

sensor S (NTC)

(524 044)

Temperature box

(524 045)

Reaction test box

(524 046)

Reaction test
adapter S
(524 0461)
Pulse box
(524 047)

Pulse sensor S
(524 0471)

Skin resistance
box (524 048)

Skin resistance
sensor

S(524 0481)
ECG/EMG box
(524 049)

ECG/EMG sen-
sor S (524 0491)

Blood pressure
box (524 050)

Blood pressure
sensor S
(524 0501)

Current

Temperature

Temperature

Temperature
difference
Reaction time

Reaction time

Pulse

Voltage
Pulse

Voltage
Skin resistance

Skin resistance

3 ECG leads
EMG

1 ECG lead
EMG

Blood pressure

Pulse
Blood pressure

Pulse

040%)

Absolute pressure sensor
(529 042%)

integrated

integrated

integrated

Force sensor (314 261*)

integrated
integrated

integrated

Temperature sensor NTC
(666 212) or NiCr-Ni

(666 193)

2 NiCr-Ni (666 193)

ditto

Offset calibration with
0 >0<0

Offset calibration with
0 >0<0

Offset calibration with
0 >0<0

No longer necessary thanks to
electrical isolation

Highly sensitive input (resolution
to 0.5 nV)

Box-LED toggles between
SMOOTHed and unsmoothed;
replaced by Force sensor S, +1 N.
For greater forces up to 50 N

Use only for currents greater than
(otherwise without box at A)

Push button 8662 148) or foot To start press key first i and

switch (662 149)

again for reaction depending on
the color of the pointer

Push button 8662 148) or foot To start press key first i and

switch (662 149)
integrated

integrated
integrated

integrated
integrated

integrated

integrated
integrated
integrated
integrated
integrated

integrated
integrated

integrated

again for reaction depending on
the color of the pointer

Wait at least 10 s for box to stabi-
lize

Circulation curve

Wait at least 10 s for box to stabi-
lize

Circulation curve

Match measuring range individu-
ally (move axis with mouse or
click on it with right mouse button)
Match measuring range individu-
ally (move axis with mouse or
click on it with right mouse button)

Special evaluation for systole and
diastole_

blood pressure variations only
Special evaluation for systole and
diastole_

blood pressure variations only
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Lux box llluminance Lux sensor (666 243) Correct with factor F printed on
(524 051) IR sensor (666 247) sensor
UV-A sensor (666 244)
UV-B sensor (666 245)
UV-C sensor (666 246)
Lux adapter S llluminance Lux sensor (666 243) Correct with factor F printed on

(524 0511)

Oxygen box
(524 052)

Oxygen adapter
S (524 0521)

Electrometer box
(524 054)
Amplifier box
(524 055)
Spirometer box
(524 056)
Climate box
(524 057)

Humidity sensor
S (524 0572)
MCA box

(524 058)

Microphone S
(524 059)

Force sensor S,
+1 N (524 060)
Ul sensor S
(524 062)

UIP sensor S
(524 0621)

O, saturation
O, concentration

Temperature
O, saturation
O, concentration

Temperature
Voltage

Voltage

Volume flux

Rel. humidity
Temperature
Temperature
Barometric pres-
sure

llluminance

Rel. humidity
Temperature

Pulse height dis-
tribution

Voltage
Frequency
Transit time
Level

Force
Voltage
Current
Voltage

Current

IR sensor (666 247)

UV-A sensor (666 244)
UV-B sensor (666 245)
UV-C sensor (666 246)
Oxygen electrode (667 458)
ditto

ditto
Oxygen electrode (667 458)
ditto

ditto

integrated
Humidity sensor (529 057)
Humidity sensor (529 057)
Temperature sensor NTC
(666 212)
integrated

Lux sensor (666 243)

integrated
integrated

sensor

Correct to 100% in O, gas
Correct with same factor as for
saturation

Correct to 100% in O, gas
Correct with same factor as for
saturation

Extremely high-ohm input, e.g. for
electrostatics
Replaced by nV Box

Calibrate with values C1 to C4
printed on sensor.
Calibrate with values C1 to C4
printed on sensor.

Correct with factor F printed on
sensor

Scintillation counter (559 901) a-, b-, g Spectroscopy

with Detector output stage
(559 912) or
Semiconductor detector
(559 92) with Discriminator
pre-amplifier(559 93*)
integrated

integrated

integrated

integrated

integrated

integrated
1 Wshunt
integrated

integrated

Pressure sensor Relative pressure integrated

S, 2000 hPa
(524 064)

External microphone connectable
External microphone connectable
External microphone connectable

For forcesupto 1 N

for Pocket-CASSY and Mobile-
CASSY
for Pocket-CASSY and Mobile-
CASSY
for Pocket-CASSY and Mobile-
CASSY
for Pocket-CASSY and Mobile-
CASSY
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Absolute pres-

sure sensor S
(524 065)

Pressure sensor

S, 70 hPa
(524 066)

Chemistry box

(524 067)

Conductivity
adapter S
(524 0671)
pH-Adapter S
(524 0672)

NiCr-Ni-Adapter

S (524 0673)

Centrifugal force

apparatus S
(524 068)

Immersion pho-

tometer S
(524 069)

Ultrasonic motion

sensor S
(524 070)

Laser motion
sensor S
(524 073)
Timer S
(524 074)

Absolute pres-

sure

Relative pressure

pH value

Conductivity
Temperature
Temperature

Temperature
difference
Potential
Conductivity
Temperature

pH value
Potential
Temperature

Temperature
difference

Centrifugal force

Transmission
Extinction
Concentration
Path

Temperature
Path
Transit time

Level
Events
Frequency
Rate

Period
Transit time
Obscurations

Obscuration time
Path (Ds=1 cm)

Angle (Ds=1 cm)
Linear collision

integrated

integrated

pH sensor (667 4172)
Conductivity sensor (529 670)
Conductivity sensor (529 670)
Temperature sensor

(529 676)

2 Temperature sensors

(529 676)

Conductivity sensor (529 670)
Conductivity sensor (529 670)

pH sensor (667 4172)

Temperature sensor
(529 676)

2 Temperature sensors
(529 676)

integrated

integrated
integrated
integrated
integrated

integrated
integrated
integrated

Forked light barrier (337 46*)
ditto

Spoked wheel (e.g. 337 461)
or g-ladder (529 034) with
forked light barrier (337 46%)
ditto

2 forked light barriers (337
46*)

Enter gate time
ditto with frequency distribution as
alternative display

ofeventat Eto F

Number of obscuration
Duration of obscuration

Enter radius
Enter flag width

Enter flag width and radius

Path (Ds=+1 mm) Combination light barrier (337 Connect to left socket

462*) with combination
spoked wheel (337 464)
ditto

)

Torsion collision ditto
(W)

Angle (Ds=t1

mm)

Enter radius
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Car box i Rotational speed Stand workshop TDC genera-
(524 076) tor (738 989)
Ignition angle Inductive-type pulse pick-up
(738 986)
Level
Frequency
On/off ratio
Shut-off time
Operating time
Injection time
Car box Z Primary voltage Capacitive-type pick-up
(524 077) (738 987)
Secondary volt-
age
Contact closed
interval
Rotational speed
CAN bus box CAN bus mes-  integrated
(524 078) sage
CAN bus data integrated
LIN bus box LIN bus voltage integrated
(524 081) LIN bus message integrated
LIN bus data integrated
Rotary motion Angle integrated
sensor S Path integrated
(524 082) Amplitude integrated
Period integrated
Frequency integrated

Sensors indicated with * require a 6-pole connecting cable (501 16) for connection to the sensor box.
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Correcting a sensor input

You can correct measured values in a variety of ways, all of them easily accessible via Windows dia-
logs.

You can enter an offset value and/or a factor to the left of the equal sign; the software then uses these
values to calculate the displayed values to the right of the equals sign (target values) from the meas-
ured values displayed on the left of the equal sign (actual values). To calculate the correction, click on
the appropriate button, Correct Offset or Correct Factor.

Alternatively, you can also define both target values, or one target value and one calculation value.
Correction Off cancels the correction.

Saving

A correction is saved with the other program settings. To ensure that the correction corresponds to the
real situation when the program is loaded subsequently, be sure to use the same electrodes and sen-
sor boxes on the same Sensor-CASSY (you may want to mark the electrodes, sensor boxes and
CASSY devices).

Examples

Two buffer solutions with pH 3 and pH 9 are to be used for correction. The two target values are then
3 and 9 (enter these on the right side). When the pH electrode is immersed in the pH 3 solution, acti-
vate the button next to the target value (e.g. Correct Offset), and activate the other button (e.g. Cor-
rect Factor) for the pH 9 solution.

A conductivity electrode with the K-factor 1.07 must be matched to the software. To do this, simply
enter the factor 1.07 in the second line as a factor and select Correct Factor.

Special configuration information for climate box (524 057)

When using the climate box, you need to calibrate the humidity sensor (529 057) before the first
measurement. The four values C1 to C4 printed on the sensor are provided for this purpose. You only
need to enter these values once; they are then stored and retained in Sensor-CASSY. These values
do not need to be entered again, as they remain available for subsequent measurements with
CASSY-Display.
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Relay/voltage source settings

Sensor-CASSY is equipped with a relay R and a voltage source S which can be adjusted using the
knob. Both can be switched by the software. They must first be activated by clicking on them in the
CASSY arrangement.

The easiest way to do this is to synchronize the relay with the start of a measurement (e.g. for a hold-
ing magnet at voltage source S). Simply activate Changeover During Automatic Recording.

However, you can also define the switching state using a formula. A formula can depend on any and
all quantities that appear in the displayed list, and must be entered using the correct formula notation
(see also the examples). A formula result not equal to 0 means ON="switched on", while a result equal
to 0 means OFF="switched off". This formula is not evaluated during the measurement when
Changeover During Automatic Recording is switched on.

PWM analog output

The voltage source S is actually a pulse width-modulated analog output. You can set the maximum
voltage using the knob. The formula then controls not only OFF (=0) or ON (=1), but also allows inter-
mediate values (e.g. 0.41 = alternately ON 41 % of the time and OFF 59 % of the time over a period of
10 ms). The function Changeover During Automatic Recording has no effect for these intermediate
values.

Thus, this analog output lets you control modules for which only the average or the RMS value of the
output voltage is relevant (e.g. the formula saw(time/10) would cause a small light bulb to become
brighter for 5 s and then darker for 5 s).

Power-CASSY and Profi-CASSY are equipped with a more universal analog output.
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Power-CASSY

—

Introduction

Power-CASSY (USB or serial respectively) is a cascadable interface device which can be used as a
programmable voltage or current supply (power function generator) with integrated current or voltage
measurement.

9 For connection to the USB port of a computer or to the RS-232 serial interface respectively, an-
other CASSY module or the CASSY display.

1 Electrically isolated.

9 Cascading of up to 8 CASSY module possible (to expand the inputs and outputs).

1 Microprocessor-controlled with CASSY operating system (easily updatable via software for function
enhancements).

1 For use as a benchtop, console or demonstration unit (also in CPS/TPS panel frames).

1 Voltage supply 12 V (AC only) via cannon plug.

1 Developer information available for downloading to help you develop your own software.

Safety notes

1 Transport multiple cascaded CASSY modules only in the panel frame or individually (the mechani-
cal stability of the connections without panel frame is sufficient for experimenting only, and not for
transport).

1 Use only the enclosed plug-in supply unit (12 V /1.6 A) to power the CASSY modules.
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Technical data

1 Programmable voltage source with simultaneous current measurement
(e. g. for recording characteristics)

Resolution: 12 bits
Control range: +10V
Measuring ranges: +0.1/0.3/1 A
Voltage error: +1 % plus 0.5 % of range end value
Current error; voltage error plus =1 %
Scanning rate: 200,000 values/s
(= 100,000 values/s each for voltage and current)
No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s, at a higher

measuring rate max. 32,000 values
(= 16,000 values/s each for voltage and current)
1 Programmable current source with simultaneous voltage measurement
(as alternative to voltage source)
Control range: 1A
Measuring ranges: +1/3/10 V
For further data see voltage source
1 USB port (USB version), respectively serial interface RS232 (subD-9) for connection to a com-

puter
1 CASSY bus for connecting additional CASSY modules or the CASSY display
Dimensions (WxHxD): 115 mm x 295 mm x 45 mm
Weight: 1.0 kg

Scope of supply

1 Power-CASSY

1 CASSY Lab software, without activation code, for Windows 98/2000/XP/Vista with comprehensive
help function (20 full-functionality sessions free, then usable as demo version)

1 Installation guide

1 USB cable or serial cable (subD-9)

1 Plug-in supplyunit12V/1.6 A

Notes on the power limit

Due to the rating of the supplied plug-in power supply unit, Power-CASSY can not always guarantee a
DC current of 1 A at 10 V. In such marginal cases, Power-CASSY only has sufficient power reserves
when a second plug-in unit (not included) is used.

The scanning frequency of 100 kHz for the output channel limits the output frequency to a maximum
value of 10 kHz. Here, the signal form is resolved with 10 ns, and thus consists of at least 10 points
per period, each 10 ns apart. If it is not possible to achieve the set frequency or duty factor exactly by
this means, the system attempts to achieve both set values as exactly as possible by averaging over a
longer period.

When Power-CASSY is used as a current source, the maximum frequency is additionally reduced by a
virtual output capacitance of up to 10 nF. For an ohmic load of R = 100 W, the output capacitance re-
sults in a time constant of R*C = 1 ms, and thus a cut-off frequency of around 1000 Hz. For inductive
loads, the cut-off frequency is much lower (a resistor connected in series with the inductance can
help). For capacitative loads the effective capacitance is up to 10 nf higher.
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Function generator settings

Power-CASSY is a computer-controlled power function generator. The manipulated variable of the
function generator is either the voltage U (voltage source) or the current | (current source). The device
simultaneously measures the current | when used as a voltage source and the applied voltage U when
used as a current source. The control and measuring ranges are user-definable.

The output of the function generator can be actively limited to the actual measuring time while a
measurement is active (single shot). The function generator is then inactive between two measure-
ments, so that no determination of mean or RMS values is possible then either.

The output curve form, frequency f (in Hz or kHz), amplitude A (in Vp or Ap), DC voltage offset O (in
V= or A=) and duty factor (in %) can be set in specific ranges:

Curve form Frequency f Amplitude A Offset O Duty factor
DC - - -10V.1I0V/-1A.1A -
Sine 0.01Hz-10kHz -10V..10V/-1A.1A -10V.10V/-1A.1A 0%..100 %
Square 0.01Hz-10kHz -10V..10V/-1A.1A -10V.10V/-1A.1A 0%..100 %
Triangle 0.01Hz-10kHz -10V..10V/-1A.1A -10V.10V/-1A.1A 0%..100 %
Formula 0.01Hz-10kHz -10V.10V/-1A.1A -10V.10V/-1A.1A -

Square and triangular waves can be generated in two variations. The symmetrical curve form is be-
tween T A and +A. The asymmetrical curve from is between 0 and +A.

Negative amplitudes of A are allowed and mirror the signal through 0. The duty factor determines the
ratio between the rising and falling curve sections. Thus, e.g. it is easy to convert a triangular signal
(50 %) into a sawtooth signal (100 %).

In addition to the usual curve forms, Power-CASSY also offers a user-programmable curve form. To
generate this, you need to enter a formula f(x) that describes that curve form. To determine the curve
form, this function is evaluated in the variable x in the interval [0,1] and output with the specified fre-
guency f, amplitude A and offset O. Formula entry is governed by the standard rules. In addition, the
function synth(a:b:c:..) permits definition of a harmonic synthesis according to
a*sin(360*x)+b*sin(2*360*x)+c*sin(3*360*x)+.... The signal is also output with the specified fre-
quency f, amplitude A and offset O (see also the example sonic synthesis).

The formula input box is relatively small. You can use any standard text editor to generate longer for-
mulas and then cut and paste these into the input box (right mouse button).

The voltage U and the current | can be displayed as instantaneous values, averaged over multiple
measured values or calculated as the RMS value. Normally, display of instantaneous values without
averaging will be sufficient. When Power-CASSY is active continuously (and not just during a meas-
urement), it is also possible to display averaged values or RMS values (the corresponding j channel
for the phase angle between the voltage and the current is generated automatically). If the time inter-
val is less than 10 ms, the measured values recorded in the table and the diagram will deviate from
those shown in the display instruments in the latter two cases. This means that it is possible to display
the curve form and the RMS values simultaneously.

Hint

Instead of fixed numerical values, you can specify previously defined channels for frequency, ampli-
tude, offset and duty factor. Thus, for example, the frequency of a sinusoidal oscillation or the output
voltage can be controlled flexibly (e.g. by specifying a formula when recording resonance curves or
operating control systems). However, the initialization of the output of a new frequency (or amplitude,
offset or duty factor) in Power-CASSY may take a few 100 ms. The parameters can thus only be in-
creased in steps, and not continuously.
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Profi-CASSY

1

=3
+= + 3

++++++++-

TEEE
_—

+

|42

Introduction
Profi-CASSY is an intelligent interface for all fields of electrical engineering

9 For connection to the USB port of a computer.

9 Electrically isolated from the computer.

1 Cascadable with Sensor-CASSY or Power-CASSY (to expand the inputs and outputs).

1 Microprocessor-controlled with CASSY operating system (easily updatable via software for function
enhancements).

9 For use as a benchtop, console or demonstration unit (also in CPS/TPS panel frames).

1 Voltage supply 12 V (AC only) via cannon plug.

1 Developer information available for downloading to help you develop your own software.

Safety notes

1 Transport multiple cascaded CASSY modules only in the panel frame or individually (the mechani-
cal stability of the connections without panel frame is sufficient for experimenting only, and not for
transport).

Use only the enclosed plug-in supply unit (12 V /1.6 A) to power the CASSY modules.

A Profi-CASSY can also supply an adjacent module with a voltage as long as the total current con-
sumption does not exceed 1.6 A (sufficient for up to 2 modules; overload trips automatic cutout). If
using additional CASSYs, supply these separately.

= =4
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Technical data

2

Analog voltage inputs A and B on 4-mm safety sockets

Resolution: 12 bits

Measuring range: +10V

Measuring error; +1 % plus 0.5 % of range end value

Input resistance: 1 MW

Scanning rate: 20,000 values/s (= 10,000 values/s per input)

No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s, at a higher

measurement rate max. 16,000 values (= 8,000 values per input)
Analog voltage outputs X and Y on 4-mm safety sockets

Resolution: 12 bits
Control range: 10V
Error: + 1 % plus 0.5 % of range end value
Output current: max. 100 mA per output
Scanning rate: 10,000 values/s for output X
max. 100 values/s for output Y (PC dependent)
No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s, at a higher

measuring rate max. 8,000 values (output X only)

16 Digital inputs 10 to 115

Logic: 5Vor24V

Scanning rate: max. 100 values/s (PC dependent)

The digital inputs are each equipped with two 10-pole plug-in connectors for direct connection
to automation devices. In addition, eight of them are equipped with 2-mm sockets and status
LEDs.

16 Digital outputs Q0 to Q15

Logic: 5Vor24V
Output current: 10 mA for internal supply with 5V
500 mA for external power supply with up to 30 V
Total current: 2A
Scanning rate: max. 100 values/s (PC dependent)

The digital outputs are each equipped with two 10-pole plug-in connectors for direct connection
to automation devices. In addition, eight of them are equipped with 2-mm sockets and status
LEDs.

PROFIBUS connection with 9-pole subD socket

passive station (slave) at the PROFIBUS-DP fieldbus with 16 digital inputs and outputs and a
bit rate of up to max. 3 Mbit/s

address can be set via CASSY Lab

1 USB port for connection to a computer

1 CASSY bus for connecting Sensor-CASSYs or Power-CASSYs

Dimensions (WxHxD): 115 mm x 295 mm x 45 mm

Weight: 1.0kg

Scope of supply

1 Profi-CASSY

1 CASSY Lab software, without activation code, for Windows 98/2000/XP/Vista with comprehensive
help function (20 full-functionality sessions free, then usable as demo version)

1 Installation guide

1 USB cable

1 Plug-insupplyunit12V/1.6 A

1 GSD file LDO66F.GSD for easy parameterization of the PROFIBUS on the CASSY Lab-CD

Applications

1 CBS9 plant simulator for PLC, COM3LAB, digital technology and MFA

1 CASSY® Lab for recording and evaluating measuring data

il

WInFACT® for applications in control engineering
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Analog input settings

Profi-CASSY is equipped with two analog inputs A and B. The voltage U, or Ug can be measured as
an instantaneous value, averaged over several values or output as the corresponding RMS value.
Normally, measurement of instantaneous values without averaging will be sufficient. However, if the
input signal shows noise or hum, you need to measure averaged values. AC voltages are usually
measured as RMS values (a two-channel RMS measurement automatically generates the suitable
cos j channel). If the time interval is less than 10 ms, the measured values recorded in the table and
the diagram will deviate from that shown in the display instruments in the latter two cases. This means
that it is possible to display the curve form and the RMS values simultaneously.

As a standard the averaged values and RMS values are calculated during a time interval of 100 ms.
This time interval can be changed globally for all channels. If Power-CASSY or Profi-CASSY is used,
this time interval is changed on every change in frequency of the output signal so that always an inte-
ger number of periods is evaluated.

If the accuracy of the measured values is not sufficient, you an increase this by executing a correction.

www.|d-didactic.com




<L")> CASSY Lab 49

Analog output X settings (Function generator)

The Profi-CASSY also is a computer-controlled function generator at output X. The output of the func-
tion generator can be actively limited to the actual measuring time while a measurement is active
(single shot). The function generator is then inactive between two measurements, so that no determi-
nation of mean or RMS values is possible then either.

The output curve form, frequency f (in Hz or kHz), amplitude A (in Vp or Ap), DC voltage offset O (in
V= or A=) and duty factor (in %) can be set in specific ranges:

Curve form Frequency f Amplitude A Offset O Duty factor
DC - - -10V..10V -

Sine 0.01 Hz - 1000 Hz -10V..10V -10V..10V 0% ..100 %
Square 0.01 Hz - 1000 Hz -10V..10V -10V..10V 0% ..100 %
Triangle 0.01 Hz - 1000 Hz -10V..10V -10V..10V 0% ..100 %
Formula 0.01 Hz - 1000 Hz -0V .. 10V -10vV.. 10V -

Square and triangular waves can be generated in two variations. The symmetrical curve form is be-
tween T A and +A. The asymmetrical curve from is between 0 and +A.

Negative amplitudes of A are allowed and mirror the signal through 0. The duty factor determines the
ratio between the rising and falling curve sections. Thus, e.g. it is easy to convert a triangular signal
(50 %) into a sawtooth signal (100 %).

In addition to the usual curve forms, Profi-CASSY also offers a user-programmable curve form. To
generate this, you need to enter a formula f(x) that describes that curve form. To determine the curve
form, this function is evaluated in the variable x in the interval [0,1] and output with the specified fre-
quency f, amplitude A and offset O. Formula entry is governed by the standard rules. In addition, the
function synth(a:b:c:..) permits definiton of a harmonic synthesis according to
a*sin(360*x)+b*sin(2*360*x)+c*sin(3*360*x)+.... The signal is also output with the specified fre-
qguency f, amplitude A and offset O (see also the example sonic synthesis).

The formula input box is relatively small. You can use any standard text editor to generate longer for-
mulas and then cut and paste these into the input box (right mouse button).

The voltage Uy can be displayed as instantaneous values, averaged over multiple measured values or
calculated as the RMS value. Normally, display of instantaneous values without averaging will be
sufficient. When Profi-CASSY is active continuously (and not just during a measurement), it is also
possible to display averaged values or RMS values (the corresponding j channel for the phase an-
gle between the output X and the input A is generated automatically). If the time interval is less than
10 ms, the measured values recorded in the table and the diagram will deviate from those shown in
the display instruments in the latter two cases. This means that it is possible to display the curve form
and the RMS values simultaneously.

Hint

Instead of fixed numerical values, you can specify previously defined channels for frequency, ampli-
tude, offset and duty factor. Thus, for example, the frequency of a sinusoidal oscillation or the output
voltage can be controlled flexibly (e.g. by specifying a formula when recording resonance curves or
operating control systems). However, the initialization of the output of a new frequency (or amplitude,
offset or duty factor) in Profi-CASSY may take a few 100 ms. The parameters can thus only be in-
creased in steps, and not continuously.
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Analog output Y settings

Apart from the analog output X, which can be used as a function generator, the Profi-CASSY provides
another analog output Y, whose output level can be controlled via a program if a formula is assigned
to it.

Digital input/output settings
The Profi-CASSY has 16 digital input and 16 digital outputs, which can be activated in groups of 8
inputs or outputs.

The inputs Ig to 115 render the current input levels. To the outputs Qg to Q15 formulas can be assigned,
whereby the output levels are controlled via a program.
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CASSY-Display

Introduction

CASSY-Display (USB or serial respectively) is a two-channel instrument for displaying measured val-
ues without a computer.

il

f
f
f

il

Microprocessor-controlled with CASSY operating system (easily updatable via software for function
enhancements).

For use as a benchtop, console or demonstration unit (also in CPS/TPS panel frames).

Supports up to 8 Sensor-CASSY units (for 16 measuring channels)

Values are measured using Sensor-CASSY or a sensor box connected there

(see Sensor-CASSY for measurement quantities and ranges).

Measured values can be toggled and calibrated individually. Measurement quantity and unit
change automatically when a sensor box is added or moved.

With integrated real-time clock and data logger.

Data storage for up to 32,000 measured values is retained when the device is switched off, ena-
bling these to be read out by a computer via the USB port or via the serial interface respectively.
Voltage supply 12 V AC/DC via cannon plug.

Safety notes

1

Transport multiple cascaded CASSY modules only in the panel frame or individually (the mechani-
cal stability of the connections without panel frame is sufficient for experimenting only, and not for
transport).

Use only the plug-in supply unit (12 V / 1.6 A) to power the CASSY modules.

Data logger

CASSY-Display is equipped with an integrated memory function for storing measurement data. This
data can be read out by CASSY-Lab at a later date. When CASSY-Display is connected to a com-
puter, the current arrangement of CASSY modules is shown on the CASSY tab of the Settings dialog.
To read out the data, simply click on Read Out Data.

During this process the real-time clock of CASSY-Display is synchronized with the system clock of the
computer. Therefore, make sure the computer's system clock shows the correct time.

Please refer to the CASSY Instruction Sheet for more information on using the device.
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Pocket-CASSY

Introduction
Pocket-CASSY is an interface device for recording measurement data:

1 For connection to the USB port of a computer or to an active hub.

1 Compatible with USB 1.x and 2.0 (Full speed)

1 Up to 8 analog inputs per Pocket-CASSY available using sensor boxes

1 Up to 8 Pocket-CASSYs can be used at different USB ports (to expand the inputs even more)
1 Automatic sensor box detection by CASSY Lab (plug and play)

1 Power supply via USB port (500 mA).

1 Developer information available for downloading to help you develop your own software.

Safety notes

91 For your own protection, do not connect sensors and sensor boxes to voltages over 30 V.
1 Mind possible ground connections between the sensors and the computer.
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Technical data

1

6

3

1

Analog input at sensor connector site
(Al CASSY sensor boxes and sensors can be connected)

Resolution: 12 bits

Measuring ranges: +0.003/0.01/0.03/0.1/0.3/1 V

Measurement error: +1 % plus 0.5 % of range limit value

Input resistance: 10 kW

Scanning rate: max. 7,800 values/s

No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s,

at a higher measurement rate max. 16,000 values
The technical data will change depending on a connected sensor box.
In this case CASSY Lab automatically detects the possible measurement quantities and
ranges when a sensor box is attached.
Timer inputs at sensor connector site
(e.g. for BMW box, GM box or timer box)
Counter frequency: max. 10 kHz
Time resolution: 1ps
Measuring time between two events: min. 100 ps
Memory: max. 5,000 time points (= 2,500 values per input)
Digital inputs (TTL) at sensor connector site
(at present only used for automatic sensor box detection)
Digital outputs (TTL) at sensor connector site
(at present only used for automatic switching of a sensor box measuring range)
USB port for connection to a computer and for power supply (500 mA)

Dimensions (WxHxD): 50 mm x 25 mm x 60 mm
Weight: 0.1kg

Scope of supply

1
1

1

Pocket-CASSY

CASSY Lab software, without activation code, for Windows 98/2000/XP/Vista with comprehensive
help function (20 full-functionality sessions free, then usable as demo version)

Installation guide

USB cable
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Use of Pocket-CASSY

Pocket-CASSY is an interface designed as a low-cost device for students' practice. Therefore some
features of the Sensor-CASSY have been renounced. However, most of the experiments described
can also be carried out using Pocket-CASSY. These experiments are labelled with the Pocket-CASSY
logo. The subsequent description and equipment list nevertheless refer to the use of Sensor-CASSY.

Carrying out an experiment intended for Sensor-CASSY using the Pocket-CASSY

f
il

For voltage and current measurements the Ul sensor S (524 062) or the UIP sensor S (524 0621)
is required if the Pocket-CASSY is used.

If both analog inputs A and B of the Sensor-CASSY are used, two Pocket-CASSYs have to be
employed instead (maybe in conjunction with two Ul sensors S). In the case of a combined voltage
and current measurement, a single Pocket-CASSY with a UIP sensor S is sufficient.

The symbols of the measurement quantities have one index less than those given in the experi-
ment descriptions as, in the case of the Pocket-CASSY, no distinction has to be made between in-
put A and input B. For example, you have U; and U, (two Pocket-CASSYs) instead of Ua; and Ug;
(one Sensor-CASSY).

Limitations of Pocket-CASSY as compared with Sensor-CASSY

1

= =4

There is only one sensor input. If there are enough USB ports available, several sensor inputs can
be realised by using several Pocket-CASSYs. As there is no direct signal transmission between
several Pocket-CASSYs, trigger time errors of up to 5 ms may arise.

There are no voltage and current inputs on 4-mm sockets. These can be made available by means
of the Ul sensor S or the UIP sensor S. However, the Ul sensor S has only 7 instead of 10 measur-
ing ranges. It lacks the ranges £100 V, £3 A, £0.1 A. Moreover, it cannot be used to record U and |
simultaneously. The UIP sensor S only lacks the range +100 V.

Time resolutions Dt < 100 ps cannot be selected. Internally Pocket-CASSY scans at Dt >= 128 s
so that an interpolation has already to be made for Dt = 100 ps.

There is no relay R and no voltage source S.

The timer inputs only have 1 ps resolution - a variable latency of up to 10 us may arise in addition.
The maximum measurable frequency is approx. 10 kHz.

Pocket-CASSY is not isolated. Depending on the sensor connected, a continuous ground connec-
tion may exist between the sensor and the computer. If two Pocket-CASSYs are used simultane-
ously at the same computer, even an electrical connection between two sensors may occur. In or-
der to compensate this disadvantage, the Ul sensor S (524 062) and the UIP sensor S (524 0621),
which are often employed, have been designed as difference amplifiers. Their input sockets are
only connected to the ground via high resistances.
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Mobile-CASSY
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Introduction
Mobile-CASSY is a universal hand-held measuring instrument:

For almost all CASSY sensors and sensor boxes

Automatic sensor box detection (plug and play)

Up to 8 analog inputs per Mobile-CASSY available using sensor boxes

Power supply via 4 mignon cells (AA, batteries or accumulators) or plug-in power supply 12 V
AC/DC

With integrated data logger for up to 16,000 measured values

Can be connected to the USB port of a computer for reading the data logger or for displaying the
measured values on a large screen

1 Compatible with USB 1.x and 2.0

1 Up to 8 Mobile-CASSYs can be used at different USB ports

9 Isolated from the computer

1 Developer information available for downloading to help you develop your own software.

f
il
f
f
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Safety notes

9 For your own protection, do not connect sensors and sensor boxes to voltages over 30 V.
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Technical data

1 Analog input at sensor connector site
(Almost all CASSY sensor boxes and sensors can be connected)

Resolution: 12 bits

Measuring ranges: +0.003/0.01/0.03/0.1/0.3/1 V

Measuring error; +1 % plus 0.5 % of range limit value

Input resistance: 10 kW

Scanning rate: max. 5 values/s

No. of meas. values: 16,000 in the integrated data logger or virtually unlimited

(depending on the PC) if the measurements a made with a PC

The technical data will change depending on a connected sensor box. When a sensor box
is attached, the possible measurement quantities and ranges are detected automatically.

1 Display for simultaneously displaying up to four values in various character sizes

1 USB port for connection to a computer

Dimensions (WxHxD): 87 mm x 215 mm x 30 mm

Weight: 0.25 kg

Scope of supply

1 Mobile-CASSY

1 CASSY Lab software, without activation code, for Windows 98/2000/XP/Vista with comprehensive
help function (20 full-functionality sessions free, then usable as demo version)

1 Instruction sheet

1 USB cable
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Use of Mobile-CASSY

Mobile-CASSY is an interface designed for mobile use. Therefore many features of the Sensor-
CASSY have been renounced, and a data logger has been integrated instead. However, some of the
experiments described can also be carried out using the Mobile-CASSY. These experiments are la-
belled with the Mobile-CASSY logo. The subsequent description and equipment list nevertheless refer
to the use of Sensor-CASSY.

Carrying out an experiment intended for Sensor-CASSY using the Mobile-CASSY

1 For voltage and current measurements the Ul sensor S (524 062) or the UIP sensor S (524 0621)
is required if the Mobile-CASSY is used.

1 If both analog inputs A and B of the Sensor-CASSY are used, two Mobile-CASSYs have to be
employed instead (maybe in conjunction with two Ul sensors S). In the case of a combined voltage
and current measurement, a single Mobile-CASSY with a UIP sensor S is sufficient.

1 The symbols of the measurement quantities have one index less than those given in the experi-
ment descriptions as, in the case of the Mobile-CASSY, no distinction has to be made between in-
put A and input B. For example, you have U; and U, (two Mobile-CASSYSs) instead of Ua; and Ug;
(one Sensor-CASSY).

Limitations of Mobile-CASSY as compared with Sensor-CASSY

1 There is only one sensor input. If there are enough USB ports available, several sensor inputs can
be realised by using several Mobile-CASSYs.

I There are no voltage and current inputs on 4-mm sockets. These can be made available by means
of the Ul sensor S or the UIP sensor S. However, the Ul sensor S has only 7 instead of 10 measur-
ing ranges. It lacks the ranges £100 V, £3 A, £0.1 A. Moreover, it cannot be used to record U and |
simultaneously. The UIP sensor S only lacks the range +100 V.

1 Time resolutions Dt < 200 ms cannot be selected.

1 There is no relay R and no voltage source S.

1 Support of the timer inputs is very limited.

Data logger

The Mobile-CASSY is equipped with an integrated data memory, where measurement data can be
stored. This data is retained when the power supply is switched off and can later be read from the
memory by CASSY Lab. When the Mobile-CASSY is connected to a computer, it is displayed in the
current arrangement of CASSY modules on the CASSY tab of the Settings dialog. To read out the
data, simply click on Read Out Data.

During this process the real-time clock of the Mobile-CASSY is synchronized with the system clock of
the computer. Therefore, make sure the computer's system clock shows the correct time.

Please refer to the Mobile-CASSY Instruction Sheet for more information on using the device.
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Joule and wattmeter
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Introduction
The Joule and wattmeter is a universal multimeter with a wattmeter

1 for measuring and displaying effective voltages U and effective currents | for voltages and currents
of any shape

1 for displaying the nonreactive power P determined from U and | and the time integrals AP(t) dt

(work), AU(t) dt (surge) and fl(t) dt (charge)

with large power range from nW to kW (12 decades)

with large display, which can be read from great distances

with connection of the load optionally via 4 mm safety sockets or grounded socket (front panel)

with possibility of connecting to the USB port of a computer for reading the time-resolved curve

shapes U(t), I(t) and P(t) and their effective values

1 compatible with USB 1.x and 2.0 (full speed)

9 isolated from the computer

1 Developer information for your own software development available on the Internet

=A =4 =4 =4

Safety notes

The device complies with the safety requirements for electrical measuring, control and laboratory
equipment in accordance with DIN EN 61010 part 1. It is intended for use in dry rooms, which are
suitable for electrical equipment and devices.

If the device is used as prescribed, its safe operation is guaranteed. However, safety is not guaranteed
if the device is improperly used or carelessly handled. If it has to be assumed that safe operation is no
longer possible (e. g. in the case of visible damage), shut the device down immediately.

When putting the device into operation for the first time:

1 Check whether the value for the mains voltage indicated on the rating plate agrees with the local
value.

9 Look for the instruction sheet of the device on the enclosed CD "Instruction Sheets" with the aid of
the catalogue number, and read it.

Before putting the device into operation:

1 Examine the housing for damage. In case of malfunction or visible damage, shut the device down
and make sure that it is not used inadvertently.

On every operation:

9 Connect the device only to sockets with grounded neutral wire.
1 Never apply voltages over 250 V and currents over 10 A.
I Examine connecting leads, test leads and probes for defective insulation and bare wires.

www.|d-didactic.com



http://www.ld-didactic.com/software/cassy-s.html
http://www.ld-didactic.com/software/cassy-s.html

<Lr)> CASSY Lab 59

1 When carrying out experiments with hazardous-contact voltages, use only 4 mm safety connecting
leads.

1 The socket on the front panel may be alive even if the output is not active.

1 Replace a defective fuse only with a fuse that corresponds to the original value (T 10 A/ 250 V).

1 Never short the fuse or the fuse holder.

1 Always keep the ventilation slots of the housing free in order to ensure sufficient air circulation for
cooling the internal components.

1 Keep metallic objects, foreign matter and water away from the ventilation slots.

1 Do not put the device into operation if objects of that kind have got into the interior of the device.

9 Allow only skilled persons to open the device.

1 The device must not be subjected to strong shocks.
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Technical data

1 Analog voltage input on 4 mm sockets

Resolution: 12 bits

Measuring ranges: +5**/+50**/+500 mV / £5/+50/+250 V

Measuring accuracy*: 1%

Input resistance: 01 W

Scanning rate: max. 10,000 values/s

No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s, at a

higher measurement rate max. 16,000 values
1 Analog voltage input for grounded socket (can be used alternatively)

Resolution: 12 bits

Measuring range: 250 V

Measuring accuracy*: 1%

Input resistance: 2 MW

Scanning rate: max. 10,000 values/s

No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s, at a

higher measurement rate max. 16,000 values
1 Analog current input for 4 mm safety sockets and grounded socket

Resolution: 12 Bit
Measuring range: +0.2/£2/£20 mA [/ £0.2/+2/+10 A
Measuring accuracy*: 1%
Input resistance: 10 W/ approx. 0.01 W
Scanning rate: max. 10,000 values/s
No. of meas. values: virtually unlimited (PC dependent) up to 100 values/s, at a
higher measurement rate max. 16,000 values
Connection of load: optionally via 4 mm safety sockets or grounded socket (front
panel)
Display: 5 digit 7 segment display for numerical value and 7x15 matrix
for unit
Height of digits: 25 mm
USB-Port: USB 1.x and 2.0 (full speed), isolated
Supply: 230V, 50/60 Hz
Dimensions (WxHxD): 20cm x 21 cm x 23 cm
Weight: 2 kg
* The specified accuracy is valid at the upper limit of range for DC and for AC with a frequency of 50 to
60 Hz and a crest factor = maximum value : effective

** This range is only suited for DC (not for AC).

Scope of supply

1 Joule and wattmeter

1 CASSY Lab software without activation code for Windows 98/2000/XP/Vista with comprehensive
help (can be used for the Joule and wattmeter without limitations)

1 Instruction sheet

1 USB cable
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Universal measuring instrument physics
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Introduction
The universal measuring instrument physics is a universal multimeter

9 for measuring and displaying many physical quantities

91 with large display, which can be read from great distances

91 with possibility of connecting to the USB port of a computer for reading the time-resolved curve
shapes

1 compatible with USB 1.x and 2.0 (full speed)

9 isolated from the computer

1 Developer information for your own software development available on the Internet

Safety notes

The device complies with the safety requirements for electrical measuring, control and laboratory
equipment in accordance with DIN EN 61010 part 1. It is intended for use in dry rooms, which are
suitable for electrical equipment and devices.

If the device is used as prescribed, its safe operation is guaranteed. However, safety is not guaranteed
if the device is improperly used or carelessly handled. If it has to be assumed that safe operation is no
longer possible (e. g. in the case of visible damage), shut the device down immediately.

When putting the device into operation for the first time:

9 Check whether the value for the mains voltage indicated on the rating plate agrees with the local
value.

9 Look for the instruction sheet of the device on the enclosed CD "Instruction Sheets" with the aid of
the catalogue number, and read it.

Before putting the device into operation:

I Examine the housing for damage. In case of malfunction or visible damage, shut the device down
and make sure that it is not used inadvertently.

On every operation:

9 Connect the device only to sockets with grounded neutral wire.

1 Always keep the ventilation slots of the housing free in order to ensure sufficient air circulation for
cooling the internal components.

Keep metallic objects, foreign matter and water away from the ventilation slots.

Do not put the device into operation if objects of that kind have got into the interior of the device.
Allow only skilled persons to open the device.

The device must not be subjected to strong shocks.

E R E
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Technical data

1 Analog sensor input at sensor connector site for many sensors S

Resolution:
Measuring ranges:
Measuring error;
Input resistance:
Scanning rate:

No. of meas. values:

Display:

Height of digits:
USB-Port:

Supply:

Dimensions (WxHxD):
Weight:

Scope of supply

12 bits

depending on sensor

+1 % plus sensor error

10 kW

max. 10,000 values/s

virtually unlimited (PC dependent) up to 100 values/s, at a
higher measurement rate max. 16,000 values

5 digit 7 segment display for numerical value and 7x15 matrix
for unit

25 mm

USB 1.x and 2.0 (full speed), isolated

230V, 50/60 Hz

20cmx 21 cmx 23 cm

2 kg

1 Universal measuring instrument physics
1 CASSY Lab software without activation code for Windows 98/2000/XP/Vista with comprehensive
help (can be used for the Universal measuring instrument physics without limitations)

1 Instruction sheet
1 USB cable
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Universal measuring instrument chemistry
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Introduction
The universal measuring instrument chemistry is a universal multimeter

1 for measuring and displaying many chemical quantities

91 with large display, which can be read from great distances

91 with possibility of connecting to the USB port of a computer for reading the time-resolved curve
shapes

1 compatible with USB 1.x and 2.0 (full speed)

9 isolated from the computer

1 Developer information for your own software development available on the Internet

Safety notes

The device complies with the safety requirements for electrical measuring, control and laboratory
equipment in accordance with DIN EN 61010 part 1. It is intended for use in dry rooms, which are
suitable for electrical equipment and devices.

If the device is used as prescribed, its safe operation is guaranteed. However, safety is not guaranteed
if the device is improperly used or carelessly handled. If it has to be assumed that safe operation is no
longer possible (e. g. in the case of visible damage), shut the device down immediately.

When putting the device into operation for the first time:

9 Check whether the value for the mains voltage indicated on the rating plate agrees with the local
value.

9 Look for the instruction sheet of the device on the enclosed CD "Instruction Sheets" with the aid of
the catalogue number, and read it.

Before putting the device into operation:

1 Examine the housing for damage. In case of malfunction or visible damage, shut the device down
and make sure that it is not used inadvertently.

On every operation:

9 Connect the device only to sockets with grounded neutral wire.

1 Always keep the ventilation slots of the housing free in order to ensure sufficient air circulation for
cooling the internal components.

Keep metallic objects, foreign matter and water away from the ventilation slots.

Do not put the device into operation if objects of that kind have got into the interior of the device.
Allow only skilled persons to open the device.

The device must not be subjected to strong shocks.

E R E
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Technical data

1 Analog sensor input at sensor connector site for many sensors S

Resolution:
Measuring ranges:
Measuring error;
Input resistance:
Scanning rate:

No. of meas. values:

12 bits

depending on sensor

+1 % plus sensor error

10 kW

max. 10,000 values/s

virtually unlimited (PC dependent) up to 100 values/s, at a
higher measurement rate max. 16,000 values

1 Type K socket for additional connection of a NiCr-Ni thermocouple
(e. g. for automatic temperature compensation of pH measurements)

Resolution:
Measuring range:
Calibration:

Display:

Height of digits:
USB-Port:

Supply:

Dimensions (WxHxD):
Weight:

Scope of supply

12 bits

depending on sensor

through 1 or 2 points (stored internally for pH, conductivity, O,
and CO, concentration)

5 digit 7 segment display for numerical value and 7x25 matrix
for unit

25 mm

USB 1.x and 2.0 (full speed), isolated

230V, 50/60 Hz

20cmx 21 cmx 23 cm

2 kg

1 Universal measuring instrument chemistry
1 CASSY Lab software without activation code for Windows 98/2000/XP/Vista with comprehensive
help (can be used for the Universal measuring instrument chemistry without limitations)

1 Instruction sheet
1 USB cable

www.|d-didactic.com




<L")> CASSY Lab 65

Other serial devices

In addition to CASSY, CASSY Lab also supports other serial devices. You can use them on any other
free interface simultaneously with CASSY. These devices include:

2l ASCII (configurable)

1 Balance (various manufacturers)
VideoCom (337 47)

IRPD (332 11)

Multifunction instrument MFA 2001 (727 230)
MetraHit (531 28 - 531 30)
Thermometer (666 209 / 666 454)
Digital spectrophotometer (667 3491)
Data logger (666 252)

pH meter (666 221)

Conductivity meter (666 222)

Lux meter (666 223 / 666 230)

02 meter (666 224)

Photometer (666 225)

Sound level meter (666 231)
C0O2-CO-CH4 meter (666 232)
Optical power meter (736 435)
Rotating antenna platform (737 405)

(IS SR ) IS S S S S S S S S S g

ASCII, balance, VideoCom, IRPD, MFA 2001

In addition to balances, VideoCom (337 47), the IR position detector (332 11) and the Multifunction
instrument MFA 2001 (727 230), CASSY Lab supports all devices at the serial interface as long as
they transmit ASCII data (plain text, number and unit, mode 8N1 = 8 data bits, no parity, 1 stop bit or
mode 7E1 = 7 data bits, even parity, 1 stop bit). The software then only compares the defined unit with
the transmitted unit. If these agree at least in the beginning, the transmitted numerical value is dis-
played as a measured value. If no unit is specified, all transmitted numerical values are displayed.

The transmission rate of VideoCom and IRPD is fixed. As balances and other devices can work with
different transmission rates, this can be set.

Troubleshooting
If no measured values are displayed, this may be due to one of several reasons:

9 Serial interface not correctly defined

91 Incorrect interface parameters: make sure that the device is using the same transmission rate and
the same mode (8N1 = 8 data bits, no parity, 1 stop bit or 7E1 = 7 data bits, even parity, 1 stop bit).
VideoCom and IRPD always fulfill this condition.

1 Wrong connecting cable: depending on the device, you may need either an uncrossed (1:1) cable
or a crossed (null modem) cable. VideoCom, IRPD and MFA 2001 require a 1:1 cable, balances
usually need a null modem cable.

I Wrong unit: the unit can be deleted for test purposes. The software then displays all numerical
values. VideoCom, IRPD and MFA 2001 always return the correct unit.

91 Device not transmitting: check this using a terminal program such as HyperTerminal (supplied as a
Windows accessory; however, you may need to install this program retroactively in the Control
Panel).

VideoCom restrictions

VideoCom also uses the specified display range to calibrate the path, and this should thus correspond
to the width of VideoCom's field of view.

The position of the first detected reflection only is displayed. The VideoCom software can still be used
for multiple positions.

The measurement is not processed in synchronized form. Although VideoCom transmits 80 positions
per second, the software does not synchronize measured-value recording with this rate. Therefore,
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you should measure with a time interval of at least 100 ms. This is sufficient for the typical VideoCom
application together with CASSY (position control).

MetraHit

CASSY Lab supports MetraHit devices 14S to 18S (531 28 - 531 30) when these are equipped with an
interface adapter (531 31).

The measurement quantity must be selected so as to correspond with the setting of the MetraHit me-
ter. You can change the set measuring range at any time; this has nothing to do with the actual meas-
uring range of the MetraHit unit. When the measuring range of the MetraHit is changed, the display
range in the software is retained until it too is explicitly changed.

The various MetraHit devices measure to different numbers of decimal places. The software can sup-
press a decimal place to ensure identical display.

Troubleshooting
If no measured values are displayed, this may be due to one of several reasons:

Serial interface not correctly defined.

Wrong connecting cable: use the uncrossed (1:1) cable supplied with the interface device (531 31).
Wrong measurement quantity: set the correct quantity on the device and in the software.

LED on interface adapter not flashing: activate data transmission on the MetraHit device (press
DATA and ON simultaneously).

f
f
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Thermometer

CASSY Lab supports the thermometer (666 209 or 666 454). Each of the four temperatures receives
its own display instrument, and these are arrayed in the speed buttons of the main window.

You can change the set measuring range at any time; this has nothing to do with the actual measuring
range of the thermometer.

The thermometer is equipped with a measurement storage function which can be read out. Simply
activate Read Out Memory.

Troubleshooting
If no measured values are displayed, this may be due to one of several reasons:

9 Serial interface not correctly defined.

1 Wrong connecting cable: use an uncrossed (1:1) cable.

1 Wrong device selected: compare the catalogue number of the device with that shown in the dialog.
Older versions of the thermometer can be operated as ASCII (configurable).

1 No temperature sensor attached.

Digital spectrophotometer

The Digital spectrophotometer (667 3491) is supported. A display instrument is assigned to both the
current wavelength | and the currently measured transmission T and placed near the speed buttons in
the main window.

If in addition the values of the absorption (100-T) or the extinction (-log(T/100)) are to be displayed,
these values can be calculated with Formulae or the settings of the corresponding Experiment exam-
ple can be loaded.

Troubleshooting
If no measured values are displayed, this may be due to one of several reasons:

1 Serial interface not correctly defined
1 Wrong connecting cable: use only the cable delivered together with the device.
1 Wrong device selected: compare the catalogue number of the device with that shown in the dialog.
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Hand-held measuring instruments and data logger

CASSY Lab supports all devices of the LD Didactic hand-held measuring instrument series and the
corresponding data logger:

Data logger (666 252)

pH meter (666 221)
Conductivity meter (666 222)
Lux meter (666 223 / 666 230)
O, meter (666 224)
Photometer (666 225)

Sound level meter (666 231)
C0O,-CO-CH,4 meter (666 232)
Optical power meter (736 435)

=8 =4 =4 =8 =8 -8 -8 _-a_-9

However, each hand-held instrument can only be connected once. If a hand-held instrument type is to
be used for multiple measurements simultaneously (e.g. two pH meters), you need to connect them
via the data logger.

You can change the set measuring range at any time; this has nothing to do with the actual measuring
range of the hand-held measuring instrument. When the measuring range of the instrument is
changed, the display range in the software is retained until it is explicitly changed.

Each measurement quantity receives its own display instrument, and these are placed in the speed
buttons of the main window.

The data logger and the sound level meter are equipped with a measurement storage function that
can be read out. To do this, click on Read Out Memory and start transmission on the device.

Troubleshooting
If no measured values are displayed, this may be due to one of several reasons:

Serial interface not correctly defined.
Wrong connecting cable: use only the special computer connecting cable (666 251).
Wrong device selected: compare the catalogue number of the device with that shown in the dialog.

1
1
1
1 Wrong measurement quantity: set the device to the correct measurement quantity.
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Rotating antenna platform

The rotating antenna platform (737 405) is supported. Apart from numerous predefined experiment
examples, the following parameters can be changed manually for optimum use:

f
f

Range from
Starting angle for the measurement given in degrees, e. g. i 180
Range to
Target angle given in degrees, e. g. 180
Angular Increment
In this menu for the angular resolution, one of the following intervals of rotation can be selected:
0.5°/1°/2°.
Bias Current
Can be switched on / off. The Schottky detector diode used in the dipole antenna (737 411) re-
quires a small DC bias current of the order of magnitude of 15 mA. Without this bias current, the
sensitivity of the detector is considerably diminished.
Gunn Modulation
Superimposes a square-wave voltage of approx. 1 kHz, 1 V, on the DC supply for the Gunn oscil-
lator. Should only be switched on if no PIN modulator (737 05) is available.
Detector Characteristic
The test antennas always have to be connected to a detector (e. g. coax detector 737 03), or they
have a built-in detector diode. The original antenna signal A before the detector cannot be meas-
ured directly. Only the voltage drop generated by the detector current at the measuring amplifier is
measurable. In general, A is not proportional to U. There are the following choices:
- Quadratic detector: A~ uY? (good approximation for small received voltages U < 5 mV)
- Linear detector: A~ U (approximation for high received voltages U > 5 mV)
- Free: A~ UY™ (here the detector characteristic has to be entered, e.g. after a gauging measure-
ment with a calibrated attenuator 737 09).
Far-Field Computer
The input is Dt (greatest lateral dimension of the test antenna in mm). The extension of the of the
transmitting antenna Dq (e. . large horn antenna 737 21: Dg = 100 mm) and the wavelength | o =
32 mm being taken into account, the minimum distance ro between the transmitting and the receiv-
ing antenna is calculated at which the far-field condition
"> 2D, + D, f

A
is fulfilled.
Normalize Level
Forms the ratio A= U/Unax, Which is 1 in the maximum. The logarithmic damping factor is a = 0 dB
in the maximum.
Rotate Maximum to 0°
Sets the maximum of the measured curve to 0°. The measured curve can be rotated and shifted
manually with the two screenshot keys. Important note regarding cursor operation: the measuring
instruments (e. g. level A or angle J) display the current measured value and not the position of the
cursor in the diagram or the table.
Approach Reference Point
Interrupts the current measurement and returns the rotating platform to the starting position +/-
180°. This is necessary, e. g., after free movement of the rotating platform has been hindered so
that errors occur in recording the position.
Stop Rotating Platform
Stops the rotating platform. Static measurements are possible, e. g. for determining the antenna
gain. The rotating platform may be controlled step by step via the screenshot keys.

Troubleshooting

If no measured values are displayed, this may be due to one of several reasons:
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Serial interface not correctly defined
Wrong connecting cable: use only the cable delivered together with the device (1:1).
Wrong device selected: compare the catalogue number of the device with that shown in the dialog.
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Experiment examples

The experiment examples fall into five main subject areas:

1 STM (Science Teaching Modules)

1 Physics

1 Chemistry

1 Biology

1 Technology

Note that you can print out individual experiment examples or entire collections.
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