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/I N T R O D U C€ T | O N

One of the reasons why computers have become a popular feature of industrial
activity istheir ability to display and monitor signals from the real world. This
ability allows usto obtain data from our surroundings swiftly and efficiently.

The unit shown in thismanual composed of the SAD450 or SAD450M interface
and KAPTORI S software is adata acquisition system for general use.

Thisunit has been designed for usein laboratories/ electrical or electronic labs
for analysis of both digital and analog systems. It is so flexible that it can be
used for anumber of applications, asfollows:

- Analysisof digital circuits.

- Analysisof analog circuits.

- Computer-controlled processes (digital and analog).

- ..EtC.
ESAD 450 Interface
* 3"' " Data Acquisition System
9. - ]
LY
.3

\ |

KAPTORIS

Introduction 1



The KAPT ORI Sprogramme has been devel oped for useasatool which provides
pick-up programming and the display and processing of analog and digital signals.
The signals are picked up via the SAD450 data acquisition system devel oped
by Alecop.

Once they have been picked up, the signals may be subjected to a number of
processing systems, and this allows them to be examined by anumber of signal
processing methods.

Theresults obtained may be displayed in anumber of peripheralsandin various
formats.

Thefirst part of this manual describes the characteristics and the installation of
the SAD450 interface, the KAPTORI S software and itsfittings.

The second part explainsthe general working guidelinesto be observed for data
pick-up with the SAD450 using KAPTORIS.

The following sections provide an explanation of each and every option in the
programme.

The last section provides anumber of working examples.

The annex dealing with the SAD450 interface programming commands allows
the user to create his own software with ease.
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Data acquisition interface

Introduction

The SAD450 series is composed of two data acquisition systems with similar
technical specifications but in two different formats.

Thefirst of these systems, the SAD450, isatableformat (Figure 1) designed for
applications of general use. Consist s of the following:

- SAD450 Interface

- Power supply

- Connection cableto PC by means of an RS232C serial line
- Mains connection cable for power supply

Figure 1

AS— A S Y

osy avs © N

The system is equipped with a 64-point connector where are available all the
inputs/outputs of the equipment. For its connection with the outside will have
to be used some of the accessories designed by ALECORP, they are described
ahead inthischapter or it will have to design some special accessory that can be
connected with the application of the user.

Chapter 1. SAD450 data adquisition interface 3



Figure 2

The second system, the SAD450M, isin ALECOPmodul e format and requires of
a frame/stretcher for its installation. This equipment has the connections of
inputs/ outputsin 2mm connection socketsto be ableto connect it quickly with
the equipment to analyze. Inadditiontothis, it hasn’t got power supply because
it take advantage of the power supply available in the frame which feeds the
equipment in study. It consists of the following elements:

- SAD450M interface.
- Connection cableto PC by means of an RS232C serial line

|

Asit can beseenin figure 3themoduleisdivided in 8 blocks or channels, each
one of them with adifferent kind of inputs/outputs and different nomenclature
if they are inputs or outputs (first letters of the alphabet for the inputs and last
letters for the outputs):

* A Channel: 8digital inputs
*  CChannel: 2 analog inputs
* D Channel: 2 analog inputs
* E Channel: 2 analog inputs
* F Channel: 2 analog inputs
* W Channel: 8 digital outputs.
* Y Channel: 2 analog outputs
* Z Channel: 2 analog outputs

Each input channel, analog or digital, has a commutator to select if the input
signal comes from the connection socket (position H) or from the 64-point
connector (CN). The outputs do not have any selector and will be accessible
from the connection sockets as well as from the 64-point connector at any
moment.

KAPTORIS. Operator's manual



Figure 3

Figure 4

3
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Figure4 showstheinternal clock diagram of the acquisition systemin anyone of

its two versions.
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The following are the main characteristics of the system (for more detailed
information on the various inputs and outputs, consult the technical
specifications in this chapter):

- Thisisan “intelligent” SAD controlled by apC Dallas80C310 operating
with a 22.1184 Mhz internal oscillator. This characteristic provides
independence for pick-ups, and it is not necessary for the computer to be
permanently connected to the unit.

- Communication with the computer isvia an RS232C serial line and
commands in ASCI| codes. This makes it much easier to design specific
new software applications which the user may wish to incorporate. The
manual contains an annex with the description of the SDA450 interface’s
communi cations protocol.

- Thesystem has64K bytesfor data, of which approximately 60K bytesare
availableto store pick-up data.

The arrangement of the inputs/outputs on the 64-point connector (Figure 3) is
asfollows:

Pin | Description Pin | Description
1 |+ 5 volts (output) 2 |+ 15 volts (output)
3 |+ 5 volts (output) 4 |+ 15 volts (output)
5 |+ 5 volts (output) 6 |+ 15 volts (output)
7 | Ground (digital GND) 8 |- 15 volts (output)
9 | Ground (digital GND) 10 | Analog output 3 (channel Z.1)
11 | Analog output 4 (channel Z.2) 12 | Analog output 1 (channel Y.1)
13 | Analog output 2 (channel Y.2) 14 | Fast-count input 0
15 | Fast-count input 1 16 | Digital output 9 (channel X.1)
17 | Digital output 10 (channel X.2) 18 | Digital output 11 (channel X.3)
19 | Digital output 12 (channel X.4) 20 | Digital output 13 (channel X.5)
21 | Digital output 14 (channel X.6) 22 | Digital output 15 (channel X.7)
23 | Digital output 16 (channel X.8) 24 | Digital output 1 (channel W.1)
25 | Digital output 2 (channel W.2) 26 | Digital output 3 (channel W.3)
27 | Digital output 4 (channel W.4) 28 | Digital output 5 (channel W.5)
29 | Digital output 6 (channel W.6) 30 | Digital output 7 (channel W.7)
31 | Digital output 8 (channel W.8) 32 | Ground (analog GND)
33 | Analog input 7 (channel F.1) 34 | Ground (analog GND)
35 | Analog input 8 (channel F.2) 36 | Ground (analog GND)
37 | Analog input 2 (channel F.1) 38 | Ground (analog GND)
39 | Analog input 1 (channel C.2) 40 | Ground (analog GND)
41 | Analog input 4 (channel D.2) 42 | Ground (analog GND)
43 | Analog input 3 (channel D.1) 44 | Ground (analog GND)
45 | Analog input 5 (channel E.1) 46 | Ground (analog GND)
47 | Analog input 6 (channel E.2) 48 | Ground (analog GND)

KAPTORIS. Operator's manual




49 | Digital input 15 (channel B.7) 50 | Digital input 16 (channel B.8)
51 | Digital input 13 (channel B.5) 52 | Digital input 14 (channel B.6)
53 | Digital input 11 (channel B.3) 54 | Digital input 12 (channel B.4)
55 | Digital input 9 (channel B.1) 56 | Digital input 10 (channel B.2)
57 | Digital input 7 (channel A.7) 58 | Digital input 8 (channel A.8)
59 | Digital input 5 (channel A.5) 60 | Digital input 6 (channel A.6)
61 | Digital input 3 (channel A.3) 62 | Digital input 4 (channel A.4)
63 | Digital input 1 (channel A.1) 64 | Digital input 2 (channel A.2)
Figure 5 6316150 5755 595149474543 41 39 373533312027 2523 2419 171543119 7 5 3 4

-
-

GAE2605856 54525048 46444240303634323028262422201816141210 8 6 4 2

CONVERSONTIMES

- Fmax 1 analog channel: 200 Khz
- Fmax 2 analog channels: 62.5 Khz
- Fmax N anaog channds. (1/((N* 7mS)+10mS))

- 3channels: 32.2Khz
- 4channels: 26.1Khz
- 5channels: 22.2Khz
- 6channels: 19.2Khz
- 7channels: 16.9Khz
- 8channels: 15.1Khz

- Fmax 1digital channel: 333Khz

- Fmax 2 digital channels: 166 Khz

Chapter 1. SAD450 data adquisition interface 7



Installation of the unit

Theinstallation of the unit, in anyone of itstwo versions, isquiet simple, and the
only requirement isacomputer with afree RS232C serial line (figure 6).

Figure 6

8

SADA450 table system

The stepsto follow for correct installation of the unit are asfollows:

1

2

Connect the serial line cable to the SDA450 interface and the computer
serial line(COM 1 or COM2).

Connect the power supply to the SAD450 unit. The power supply
connector is at the back of the unit (Figure 1).

If the user has the SAD451 adapter, this should be connected to the unit
using the 64-point connector. If the user has another adapter, this should
always be connected to the unit before the power supply is switched on
to prevent damage to both units.

Finally, hook up the mains power supply and turn the unit on using the
switch at the rear.

SAD450M module system

1

If you have aframe with power supply, turn off the power supply of the
frame.

2 Hangthemoduleintheframe.

3. Connect theserial line cableto the SAD450M interface and the computer

4

serial line(COM 1 or COM2).
Turn on the power supply that feeds the frame/stretcher.

Onceit has been properly installed, KAPTORI S software should beinstalled as
per chapter 2 of thismanual.

KAPTORIS. Operator's manual



Technical specifications

Thistechnical specificationsarevalid for thetwo different versions of the system
except the ones which are marked as specific properties of one of them.

Analoginputs:

- Number of channels: 8 SingleEnded or 4 differentials

- Typeof ADC: Successiveapproximations
- Resolution: 12 Bits
- Maximum sampling frequency: 200 K g/sec.

- Range of input voltages (may be selected via software)

Gain Range
0.25 +10 V.
0.5 +5V.
1.25 +2V.
2.5 +1V.

5 +0.5V.
12.5 +0.2V.

- Input coupling: DC
- Maximum operating voltage: +12V.with respect toearth

- Surge protection: -20V , +40V with Power ON
-35V, +55V with Power OFF

- Input impedance: 102 Q, Power ON
>5MQ, Power OFF

- Recommended warm-uptime: 15 minutes

- Set-uptime; 3 psecs.

Analogoutputs.

- Number of channels: 4 channels

- Resolution: 9 Bits (8 bits+ Sign)

- Maximum refresh frequency: 58 K&/Sec.
- Output range: +10V.

- Outputimpedance: ~ Maximum 1Q (100K hz)

- Output current: 11 mAmaximum

Chapter 1. SAD450 data adquisition interface 9



Short circuit toground

- Protection:
- Set-uptime: 3uSec. for +1 L SB precision
- Sewrate: 13 V/uSec.

Digital inputs:

- Number of channels: 2 x 8 bit channels (16 digital inputs). The
SAD450M moduleversion hasonly accessible one of these channels (8
digital inputs) trough connection sockets. | n the 64-point connector there

areavailablethetwo channels.
- Compatibility: TTL/HCMOS
- Maximum reading frequency: 333 K </Sec.

Digital outputs:

- Number of channels: 2 x 8 bit channels (16 digital outputs). The
SAD450M moduleversion hasonly accessibleone of thesechannels(8
digital outputs) trough connection sockets. I n the 64-point connector

thereareavailablethetwo channels.

- Compatibility: TTL/HCMOS

- Maximum refresh frequency: 58 K g/Sec.
Consumption:
SAD450 SAD450M
5V 210 mA -
+15V 50 mA 162 mA

-15V 70 mA -

Dimensions:
- SAD450: 230x35x145 mm (length x height x width)

- SAD450M: 215x250x147mm (length x height x width)

Connectionswith theexterior:

- ConnectiontothePC: RS232C serid line, 115200 Bauds
- Power supply  (SAD450): DIN 41524 connector
(SAD450M): Frame's connector

- 1/O connector: 64-point connector

10 KAPTORIS. Operator's manual



Unit accessories

Thefollowing isadescription of the various accessories currently availablefor
the SAD450 dataacquisition system. Thiscannot beacompletelist of accessories
since new accessories/ conditions are constantly being developed for the unit.
The user is advised to consult ALECOP for updated documentation.

Some of the accessories currently available for the unit are asfollows:

- SAD451: Adapter to 2 mm connection sockets for al the unit’s inputs /
outputs.

- SAD452: Adapter to 2 x 37-pin Deltaconnectorsfor al the unit’sinputs/
outputs.

- SAD430: Adapter to screw connection for ablock of 8 digital inputs.
- SADA431: Adapter to screw connection for ablock of 8 digital inputs.
- SAD460: Adapter for assembly of prototypes for analog inputs.

- SAD461: Adapter to screw connection for a block of 2 analog inputs.
- SAD462: Adapter to BNC connection for ablock of 2 analog outputs.

SADA451

This interface is an adapter to 2 mm connection sockets for all the inputs and
outputs in the SAD450 data acquisition system. Figure 5 shows the interface
divided into 8 blocks or channels, each with a certain type of input and output,
and with differing nomenclature depending on input or output (first threeletters
for inputs and the last three for outputs):

- Channel A: Correspondsto 8 digital inputs
- Channel B: Correspondsto 8 digital inputs
- Channel C: Correspondsto 2 analog inputs
- Channel D: Corresponds to 2 analog inputs
- Channel E: Correspondsto 2 analog inputs
- Channel F: Correspondsto 2 analog inputs
- Channel W: Corresponds to 8 digital outputs
- Channel X: Correspondsto 8 digital outputs
- Channel Y: Corresponds to 2 analog outputs
- Channel Z: Corresponds to 2 analog outputs

Chapter 1. SAD450 data adquisition interface 11



Figure 7

In addition to all the interface’s input and output connections, the upper right-
hand side of the unit has 3 mains outputs with ground connection sockets.
These outputs may be used to power other applications the user wishes to
connect to the data acquisition system without using another power supply.
The electrical characteristics of these outputs are as follows:

- +5Volts2 Amps
- +15Volts/1.5Amps
- -15Voltg0.2Amps

and all the outputs have short circuit protection.

SADA452

Adapter to 2 x 37-pin Deltaconnectorsfor all the unitsinputs and outputs. This
adapter will allow the user to prepare his own applications for swift connection
to the data acquisition system. To do this, depending on the number of the
application’s inputs and outputs, the user uses one or two 37-pin DELTA
connectors, with all inputs or outputs to be picked up or generated pre-cabled.
the interface is supplied with two DELTA connectors for connection to the
application.

Each DELTA connector has half the unit’s inputs/outputs, i.e. 8 digital 1/0, 4
Analog inputs, 2 Analog outputs and 1 fast-meter input.
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The arrangement of the inputs/outputs on the connector is to be found on the
modul€'splate.

Figure 8
SADA430
Adapter to screw connection for ablock of 8 digital inputs. This adapter allows
connection of the signalsto be picked up by screw terminals, and also hasLEDs
showing the status of the digital inputs.

Figure 9
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Figure 10

Figure 11

SAD431

Adapter to screw connection for ablock of 8 digital outputs. Thisadapter allows
connection of the signals to be picked up by screw terminals, and aso has 8
LEDs showing the status of the digital outputs.

SADA460

Adapter for assembly of prototypesfor ablock of 2 analog inputs. This adapter
allowsthe user to design conditionersfor the anal og inputs. The bottom section
of the module showswherethe +5V, +15V, -15V and GNDD supply signalsare
located (GNDD isthe ground signal for the digital part). The top section shows
the connection pointsfor the two analog inputs, and the GNDA anal og ground.
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Particular care must be taken in the design of the conditionerswith regard to use
of the GNDD and GNDA grounds. Although both are connected to the power
supply, they are separate with respect to the circuit to prevent, asfar aspossible,
interference created by the digital circuit on the analog circuit.

It isfor this reason that the design of the signal’s conditioning circuit will use

theanalog ground. If for any reason adigital deviceisto be used for switching,
thismust takeitsground from the GNDD digital ground.

SAD461

Adapter to screw connection for ablock of 2 analog inputs. Thisadapter allows
the user to connect the analog inputs using screw terminals.

Figure 12
SAD462
Adapter to screw connection for a block of 2 analog outputs. This adapter
allows the user to connect the analog outputs using screw terminals.

Figure 13
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16

Figure 14

SAD463

Adapter to BNC connection for ablock of 2 analog inputs. This adapter allows
the user to connect the analog inputs using BNC connectors. The input
impedance of this module has been adapted to IMQ £1% and 20pF in order to
use oscilloscope probes for entry of analog signals.
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KAPTORIS Software

Introduction

The Kaptoris system has been designed to ease the configuration and
programming of the SAD450 and SAD450M interfaces, and to carry out detailed
analysis of the data using tables and numerical data, and also in graph format.
Some of itscharacteristicsare asfollows:

- It alows configuration of the of the SAD450 and SAD450M interfaces
channelsin simplevisual fashion.

- The graphs showing the signals picked up adapt automatically to the
datathey contain, but they may also be configured manually.

- Theuser has easy access to al pick-up details.
- Kaptoris allows the user to work with no connection to the unit.

- The reports produced by Kaptoris may include the graph, data tables
and specific commentsfor each pick-up.

- Theprogrammeallowsthe user to create new signalsfrom those already
existing, using asignals calculator.

Hardware and software requirements

These arethe minimum requirementsfor the PCinwhichthe KAPTORIS system
isto beinstalled:

- 80486 processor or better

- 8Mbof RAM

Chapter 2. KAPTORIS Software 17



- 5Mb of available memory on the hard disk.

- Operating system, Windows 95/98/NT

- SVGA graphicsboard. Resolution 800X 600 pixels.

- Theuser is advised to configure over 256 colours for the screen.

- Serial linecommunications port available.

Installation
The KAPTORIS applicationisinstalled using CD supplied with the unit. (Figure
1)
Figure 15
The following steps must be observed for installation of the programme:
1 Putinstalation CD intothe CD drive.
2. Theapplicationwill be executed automatically when the CD isinserted.
3. Incasethisoptionisturned off, the“Install.exe” file must be executed.
4. Thefirst step is to choose the language.
Figure 16
£ .
DANAANANR i mnceis.
e 2 i = od
& AMecop S. Coop. e-mail: alecop@alecop.es  tel: (34) 84371 24 05
18 KAPTORIS. Operator's manual



5. Choose“Install KAPTORIS’. You can a so display user’smanua in PDF
format. (Figure 17).

Figure 17

[ annal in PO } -t
[.Ommu KAPTORDIS |

J Alecop 5. Coop. e-mal: alecop@alecop.es  tel: (34) 943 71 24 05 (

&

6. The second window informsthe user that the system is proceeding with
installation, and providesthe cancel option again by clicking on Cancel.
The third window appears when the user clicks on Next (Figure 18).

Figure 18
Welcome!

Thisz installation program will install KAPTORIS.

Press the Mext buttan to start the installation, vou can press
the Cancel button now if vou do nok want bo inztall KAPTORIS

at thiz time.

Lancel |

< Back
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7. The third window shows the directory in which KAPTORIS is to be
ingtalled. If youwishto changethis, click on Sear ch to accessthedirectory
tree. Select the directory required and click on Accept to return to the
third installation window. The directory selected will appear where the
screen digplayed “ C:\K aptoris’ before. Click on Next for thefourth window
(Figure 19).

Figure 19
Select Destination Directory

Flease select the directary where KAPTORIS files are to be
ihiztalled.

"Free Digk Space After Inztall™' iz bazed on your curent
zelection of files ta install. A negative number indicates that

there iz not enough digk. zpace to install the application to the
specified drive.

C:hKaptons Browse... |

Current Free Disk Space: 3924476 k
Free Disk Space After Inztall: 3823 k

LCancel |

< Back

8. Inthe fourth window the installer is ready to begin copying the filesto
the hard disk. Click on Next to enter the window showing progression of
theinstallation. Click on Cancel to exit installation (Figure 20).

Figure 20
Ready to Instail!

Yiou are now ready to install KAPTORIS,

Prezz the Mest button to begin the installation or the Back
button ta reenter the installation information.

¢ Back

LCancel |
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9. Copying thefilesto the hard disk may be cancelled by clicking on Cancel
inthe progression window (Figure 21).

Figure 21

Copying file:

C:h. AExamples\ TABLASAE sponencialtGenkE pdina. exe

I
Cancel

10. Wheninstallation hasbeen completed, the last window appearsto confirm
that the installation has been successfully completed (Figure 22).
Figure 22

Instaliation Complieted!

The installation of KAPTORIS has been successfully
completed.

Press the Finish buttaon to exit this installation.

< Back

[Eance| |

10. In the event of an error during installation, start the process again from
the beginning.

12. KAPTORIS has now been installed in the PC. The installer creates a
group of programmescaled“ ALECOP Kaptoris’, and thismenu contains
three direct accesses.

- KAPTORIS

- Kaptorishelp
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Uninstalling KAPTORIS

KAPTORIS may be uninstalled intwo ways, asfollows:
- Executethe® Unwise.exe’ fileinsidethedirectory of the programme.
- UsetheWindows* Add or eliminateprogrammes’ option onthecontrol
pandl. Herethe user must select “KAPTORIS’ fromthelist of programmes
and uninstall it by clicking on Accept.

Either of these methods may be used to completely eliminate KAPTORIS from
your system.
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Operating norms

Working with Kaptorisisasimple process, but the user should have an idea of
the main steps to follow to allow him to use this programme before a detailed
examinationisprovided of al itspossibilities.

Kaptoris has been designed to help the user to analyse any type of system
using the data picked up.

A pick-up is arecord of data collected at regular intervals of a certain
duration.

Work with the dataacquisition unit may be divided into four phases, asfollows:

Chapter 3. Operating norms.

1 Configuring

Defining the channels of the of the SAD450, or SAD450M, interface
whichwill take part in the pick-up and thetime parameters (Analysistime
and Sampling time).

Programmingthepick-up

Thisconsistsof informing the SAD 450 or SAD450M interface asto the
configuration defined for the channels. When a pick-up is programmed,
itsactivation method isalso defined. Thismay be carried out by atrigger
or by aperiod of time.

Displayingtheresult

Once the SAD 450 or SAD450M interface has completed the pick-up
procedure, the data obtained have been stored in its memory. To display
the data and work with them, the user must read them. Once they have
been read they are automatically transformed into signals on a graph.

4. Workingwith thesignals

The user may work with the set of signals obtained by carrying out
operations, displaying all their details, adding more signals from afile,
printing reports etc.
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N.B.: Kaptorisalowsthe signals obtained to be saved, and allows the user to
work with them with no connection to the SAD 450 or SAD450M interface.

Starting the session

When the user starts a work session with Kaptoris, the software carries out a
number of automatic tests, asfollows:

- Location of theserial port towhich the SAD450/SAD450M interfaceis
connected

If the interface is not properly connected, the programme informs the
user of this situation and provides two options: attempting to carry out
the connection again or working with the section for analysis and
processing of signals only. The latter option means that the user cannot
carry out any further pick-ups or read interface data.

- Statusof the SAD 450/SAD450M interface

Should communications be incorrect, the system carries out tests to
check whether theinterfaceis:

1 Pickingupdata,i.e., apick-upisin progress.

2 Instand-by mode with the data from the last pick-up stored inits
memory.

3. Instand-by mode with no datato be read in its memory.
- It alsotests the amount of memory and the version of the interface.

Oncethe programme has compl eted theinitial test procedure, the user may start
work with Kaptoris.

Examples of execution

Example 1

This example shows the steps to be followed to configure two input signals
and two output signals, carry out the pick-up procedureand display theresults
thus obtained.
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The user must first configure the inputs and outputs which will take part in the
pick-up procedure. He selects the Configure 1/O option on the configuration
menu, or clicks on the I/O button on the tool bar. According to the type of
interface which we are working with, will appear a window of configuration
of inputs / outputs or other. In this window (Figure 23), there are represented
all the inputs and outputs the SAD450 interface, divided in analogical and

digital.
Figure 23
1/0
‘ Digital output W1
Digial input A1 Analog input G2 Analog output Y1
Configuration 6%/ O - SAD450 | = 21x]
—-——
| X = D<o mlf | > i
<m;I'mDﬂﬁﬂ o Bl ERalf eoe 0 Sl | 2| 2
1] W o
=02 30k £0s |50 | 45 | o5
nalZonl L [ET10 T [ T 2 Sy ol g | 9° | S8
%D_‘l%ﬂ_ﬂ 1) o w w §D5_|E”D5_|§ <
aoBllaosl|l 2| 2] £ £{4°os ms_lm_“ T
Dsl os|fs|82|8se| S8 v v
ol olz: |5 |5 | £ Ce ) e | GO CRC
osll ol
[ Dif. [ Dif. [ Dif. I bif.

Sampling time |0 Msec 'I <. Digital operations [ Activale operations
Anadypuis timelU— m # Analog operations I~ Automatic naming o Aot
Number of samples [0 .
H® of pick-ups performed -> 0 1T Clear
&0 Fastest pick-up | ? Help

Inthisother window (Figure 24), there arerepresented all theinputsand outputs
of the SAD450M interfacedivided also in digital and analogical.

Figure 24

140

Analog input C2 Analog output Y1 Digkal input AI‘ Digital output Wl
X

Sampling timeID Msec ™

‘ Analpsis time[0 [Msec =]
-
Humber of samples |
g @- |
lﬂ} Fastest pick-up |

A2
W2_I . Digital operations
i L | 3 Analog operations
Ad Wi I [¥ Activate operations
[~ Automatic naming
Ab W5
—I N*® of pick-ups perfoimed ->» 0
AB W6
_I X Cancel |
A7 wi | | 7 Pt I
A Wa I j-'L Clear |
2 Help |
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Figure 25

Figure 26

Figure 27

Theinputswhichwill take part in the pick-up procedure are: digital input A1 and
analog input C1.

In both windows, on clicking the button “1” on the section dealing with digital

inputs, and the name of the input appears by default, “indigA1” in this case.
When renaming the signal, the new name should be of significance (Figure 25).

x
ll .} Wiite the name |F'rimeraD|
o Accept X Cancel |

Write «PrimeraD» and click on Accept . Position the mouse pointer over the
button, and the new name of theinput appearsin asmall yellow box (Figure 26).

Configuration of I / O - SAD4

Al

< Rl __ ORI

] Primeral 3

-5" D iT El _ __PrlmeraD|
O

Finally, once the name of the signal has been defined, click on the verification
box to activate theinput (Figure 26).

To define the properties of the number C1 analog input, the user clicks on the
appropriate button on the window section dealing with analog inputs. When
the user clicks here, awindow appearsfor definition of properties (Figure 27).

Analog input data 2x|

Name |m
Range | +10¥ ~|
||

Units IVoIlios

‘.a Calibration (Volts/Unit) [1.00
" Accept | X Cancel

? Help |
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An analog input has four properties, as follows:
1. The name, to a maximum of eight characters.

2. Therange, which limits the values of the signal. E.g.: if we select 5,
values over 5 volts or less than -5 volts will adapt to these threshold
values.

3. Unitsisthe name of the unitsin which the signal is measured. By default
the units are \Volts, but the user may change these by applying a
conversion factor - calibration.

4. Calibration defines the value by which the signal will be multiplied to
convert it into other units. The signals picked up are in volts, and to
convert them to more representative units the user employs a
multiplication factor. The calibration value is always a multiple of the
value of the signal and will have a maximum of 7 digits, including the
minus sigh and the decimal point. By default its value is 1.

The only property wewill changewill bethe name* SegundaA” . When the user
clickson Accept, the analog input is configured in voltswith arange of £10 and

acalibrationvalueof 1, sincethevauesaretaken by default. The user must now
click on the box to activate theinput (Figure 28).

Figure 28

Iv] Ci

The next step is to define the output signal's, the number W1 digital output and
the number Y 1 anal og output.

The properties of an output may be defined in two ways. by clicking on the
button associated with the output and, if the output has not been configured,
by clicking on its verification box. In both cases Kaptoris shows the properties
window.

The user clicks on the button associated with the number W1 digital output on

the section of the window dealing with digital outputs W. A window opens
showing the properties of the output (Figure 29).
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Fi gure 29 Configuration of digital output 2xl
Digital output's name

Mame of digital output |SegundaA Yy |

Digital generators Digital table | ‘ w# Accept |
L
w 1
! O _I X Cancel |

— . . Pulse train
lnn

| I I:w1 | ¢ Eliminate generator
Pulse I

L= ? Help |

- Adigital output has two properties, as follows:
1 Thename, to amaximum of eight characters.

2. The generator defines the type of signal to be produced by the
output. There are three types of digital generators: Train, Pulse
and Table. A generator must be assigned in order to activate the
output (the generators are explained in more detail in the
manual’s analog outputs section).

In the case of digital output W1, the name by default is* OutDiW1”, and inthis
case it will not be changed. The generator to be assigned to this output will be
the pulsetype. To definethe parametersfor this generator, the user clickson the
Pulse button in the propertieswindow (Figure 30).

Figure 30 x
. [~ W
Low pulse signal
=--To--=
v HIEH
High pulse signal
< Toes To: Delay time
Delay time and time unit
Delay time I‘I— Sec

J Accept | x Cancel |
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A high pulseisasignal which, having remained at logical «0» over adelay time
To, movesto logical «1» until the analysistime has elapsed.

A low pulseis a signal which, having remained at logical “ 1" over a delay
time To, movesto logical “ 0" until the analysis time has elapsed.

Inthiscasewe must defineadelay time of 1 second, and thetype of pulsewill be
high. When the user clicks on Accept, the window showing the parameters of
the pulse closes and the generator has been defined. An icon now appears on
the button to show the type of generator selected (Figure 28).

The user clicks on the verification box for digital output W1, and this activates

(Figure31).
Figure 31
vl | — iy =
ia T2 I
Now the user must define analog output Y 1. To display its properties, he clicks
directly on the verification box. Since this output has not yet been defined, the
properties window opens straightaway (Figure 32).
Fi gure 32 Configuration of analog output , 21l
Mame of analog
output - ElatH
Hame of analog output
ggnmd,g%?s ; Step Senoicial |
: s o I
Ramp Analog table i
[ ) ~ [
Y1 _I * IR S
%< Eliminate generator o Accept I X Cancel ? Help |

Analog outputs have two properties, as follows:
1 Thename, to amaximum of eight characters.
2. The generator defines the type of signal to be produced by the output.
There are four types of analog generator: Sep, Seno, Ramp and Table.
A generator must be assigned to allow the output to be activated.
Inthe case of analog output 1, the name“ SalAnal” remainsthe same, and astep

generator is defined. The user accesses its parameters by clicking on the Step
button (Figure 33).
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Figure 33

Step
Parameters =

Delay time

Offset amplitude in volts
Step ampitude involts
Step type signal
m: step generator ‘ 5'
Delay time IT IS:,'.‘. ‘l
- 21
Offset amplitude [Yolts) |-2 |
Ao |
A
Step amplitude [Volts) IE a HonneTOooeo Ta: Delay time
Ao Offget amplibude
‘ A1 Step ampitude

J Accept | x Cancel | l-'L Clear | ? Help |

A step is a signal which, having remained at a value Ao over delay time To,
suddenly changes to a value Al until the analysis time has elapsed.

Inthiscaseavalue of 1 second must be assigned asdelay time (To), -2 voltswill
bethe offset amplitude (A o), and 6 voltsthe step amplitude (A1). The user clicks
on Accept to define the output, and the system returns to the configuration
window.

The next step is the definition of times. The user must define the total pick-up
time for signals, known as analysis time, and the time between pick-up of one
sample and the next, or sampling time. Beside each of these values there are
two boxes showing a list of units with which the user may work (Figure 34).
Definition of these two values allows each of the signals picked up to be
defined by a number of data. The higher the number of data defining a signal,
the higher the degree of accuracy, but the time for representation and
calculation will also be longer.

Below these boxesis another box showing the number of samples. Thisvalueis
automatically recalculated whenever a time changes (Figure 34).

The Fastest pick-up button calculates threshold times during which the SAD
450 may be configured (Figure 34).

Thefirst examplewill define an analysistime of 2 seconds, and asampling time

of 10 milliseconds, and thiswill provide 201 dataper signal (one moredatumis
added since pick-up iscarried out for the first samplein second O - Figure 34).
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Figure 34 Sampling and Analysis ime Time units

Sampling timelﬁ msec E
— |psec |
Analpsziz tine |2
S
Number of sample: |2D1 Murer of s amples

eﬂ} Fastest pick-up |

Fastest pick-up button

Thetwo boxeswhich remain to be defined are:

- Automatic naming: if thisisactivated, every timeweread the signal s of
a pick-up from the interface, the programme will name these
automatically. The name consists of the channel from which the signal
comes and the number of pick-ups we have carried out with the
configuration defined.

- Activate operations. When this box is activated, every time we read
pick-up data a signal will be generated for each operation defined
(Operations are covered at a later stage in the manual).

Inthisexampleit is not necessary to activate any of these boxes (Figure 35).

Figure 35 [ Achivate operations
[~ Automatic naming
Thiswindow may also be used to define operations, but in this case we will not
define any. The two operations buttons are used to activate this option (Figure
30).
Figure 36

.. Digital operationz

-* Analog operations

When theuser clicksonAccept inthiswindow, Kaptoristeststhe configuration
defined. Inthe event of anincompatibility or an error, awarning message appears
and the user istaken to the configuration window again. If thereisno problem,
the window closes and the configuration has been completed.

To alow thisconfiguration of inputs and outputsto be used for other examples,
itisstoredin the «gjemplol.CFG» file. To store the configuration, click on Save
configuration onthe Configur ation menu, and aWindows dial ogue box appears.
The user entersthe name of the file «gjemplol» and clicks on Save (Figure 37).
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Figure 37

Configuration  Pick-up  Represental

Inputs/oukputs
Inputs/Outputs window's look,

Cpen configuration File

Save configuration file

Save as ...

$

save configuration file 2 x|
E#ardar Ia Exemples j o= &5 Ef-
I TABLES
Ejemplol.chg
Mombre de Eusitkn I
archivo:
Tipo: Configuration files [*.cfg] j Cancelar |

Once the configuration has been defined and stored, prior to carrying out
pick-up of signalsthe user must ensurethat the inputs and outputs are properly
connected.

In this example, the input signals will be the same signals generated by the
programme as output signals. Here the user must connect analog output Y1 to
analog input C1, and digital output W1 to digital input A2.

Pick-up may now commence. We will carry out an immediate pick-up, and this
means that pick-up commences as soon as it has been programmed. Kaptoris
can also carry out delayed pick-ups or trigger-activated pick-ups — all these
options are explained at alater stagein the manual.

There are two ways of activating the immediate pick-up window: by clicking

on the Prog. button on the tool bar, or clicking on the Immediate Pick-up
option on the Pick-up menu (Figure 38).
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Figure 38 20

Sampling time

7 .’ Analyzis time

Prog Humber of samples |2DD1
Fastest possible pick-up iﬂ} |
o Accept | X Cancel | ? Help |

Thelmmediate Pick-up window showsthetimes configured, and these may be
changed if the user so desires. In this case we will make no changes, and so the
user merely clickson Accept. Thewindow closesand pick-up commences. Inthe
event of acommunicationserror with the SAD450, or SAD450M, Kaptorisinforms
the user of thisusing error windows.

Should the user wish to know if pick-up has been completed, he may check the
status of the interface by clicking on the Test button on the tool bar, or on the
Test interface status option in the Pick-up menu on the main window (Figure
39).

Fi gure 39 Data capacity and interface version Status Status indicator

Interface status: Ticking up andfor generating datal '/@\'
|

T ata capacity: 63487
st .} l Yersion: 1.00 ‘

When the 2 seconds of the pick-up have elapsed, the user must collect the data
from the interface memory. To do this, he may click on the Read button on the
tool bar, or on the Read results option in the Pick-up menu. The cursor turns
into an hour-glass until Kaptoris has completed itsreading of the datavia serial
line (Figure40).

Once the reading has been compl eted, a graph window opens automatically to
show a colour representation of the four signals picked up. The names of the
signalsand the colour representing them are shown to theright (Figure 40). The
user may modify the appearance of these graphs (grilles, scale, size of the pass
etc.) by clicking on the Definer epresentation option.
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Figure 40

Figure 41

Popup menu List of zsignals
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i
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!
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At this point the set of signals should consist of the following: PrimeraD,
SegundaA, SalDigl and SalAna2.

The user may select the signals which appear on the active representation by
clicking the Select signalsoption in the Repr esentation menu or on the Select
button on the tool bar. A window appears with two lists. The left-hand list
contains the signals which do not appear on the active graphic representation.
Thislistisempty.

Theright-hand list containsthefour signals picked up, and thisisthelist featuring
the signals displayed (Figure 41). The user wishesto leave only the two analog
signals on the representation, and so he selects the digital signalsand clickson
the* <<" button. Thetwo digital signalsshould now appear onthelist of signals
not displayed.

Buttons for changing

signals betwen lsts List of displayed signals
List of not displayed
signals Select signals to be displayed _. il |

Signals not displayed Sighals displayed

| Primerall i Salsnal
Y | Sequndad,
AN

& m)

Signal on X axis ITime vl

b Help |

H

V’ Accept x Cancel | 9( Eliminate
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When the user clicks on Accept, the graph window refreshes and shows only
the signals on the list of displayed signals.

There are two types of graph window: digital and analog. By default, the first
window to be created isalways anal og (Figure 40). The user clickson the Digital
option onthetool bar or onthe New digital window option inthe Window menu,
but in this case the system will show only the digital signals. Saldigl and
PrimeraD will appear one on top of the other, with valuesO and 1 (Figure 41).

Figure 42 List of digital signals
ST 0000 =[0]x]
TimelGec.] [
PrimeraD i
digital signal
0 5aDigl
= . = Frimeral
Digital 1 —‘
0
Saldig digital
signal |
W0 Dz 04 06 08 10 12 16 16 15 20
Time[Sec.]

If the graphic representation windows are superimposed, the user may click the
Horizontal optioninthe Window menu and thewindowswill organi sethemselves
horizontally on screen.

The graphic representation windows have an emerging menu which appears
when the user clicks the right-hand button on the mouse. This small menu
containsthree commands. Zoom - and Zoom + allow the user to enlarge areason
the graph and then return to the normal graph size (Figure 40). The Cursors
option activatesa section of the window which was previously concealed (Figure
D).

Figure 43 Blue cursor Red cursor

| \\Flectronisa? KAPTORIS CPA' Configuraciol -0 [

Time[Sec.]
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atthe red cursoron'Y' Sample 45 Value on X ads and
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= | Uil ® L300 ue on X aas an
Uiterence in'¥ 0.0000 ‘ L NIETBNEE = 8 sample number of the
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Difference between the values of both cursors Difference in X axs and samgling time
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Figure 44

Example 2

Each graphic representation has two cursors, one red and one blue. A
cursor is a vertical line which may be positioned on any part of the
graph. The value at which it cuts through the X axis and the value on
the Y axisfor each of the signals appear on the table at the bottom of the
window. The red cursor is positioned by clicking the right-hand button
on the graph, and the blue cursor using the left-hand button. The table
also shows the difference between the values of both cursors (Figure
43).

The user may wish to have more details concerning the data for the
signals obtained, add more signals from a previous pick-up operation,
export sample data or print out a report. All these options, among
others, are possible within the Kaptoris system, and are discussed in
other sections of the manual.

Thefina stage of this example consists of saving the set of signals and
the configurationin aKPT file, i.e. saving the pick-up.

The user clicks on the Save button on the tool bar or on the Save option
inthe File menu, and the Windows Save dial ogue box appears. The name
of thefilemay be" gjemplol”. Whenthe user clicks on Accept the pick-up
is saved for subsequent use (Figure 44).

E#ardar Ia Configuraciones y captaciones j = EF *
@ Exemplz1
Save .’
MHaombre de Guardar I
archiva:
Tipa: F.aptoris files(* kpt) j Cancelar |

This second example defines the steps to be taken to display the signals.

In this pick-up mode the computer simulates operation of amemory oscilloscope
by picking up the signal and displaying it simultaneously. When the display has
been completed, the signals picked up are stored in the memory of the SAD 450/
SAD450M interface, and may thus beretrieved by Kaptoris.

The user requires an external signal generator for thisexample.

As in the previous example, the first step is configuration of the input and
output channels which are to participate in the pick-up. To make the example
easier, wewill configure only one analog inpuit.
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The user selectsthe Configure /O option in the configuration menu, or clicks
on the 1/O button on the tool bar ,and, if we are working with the SAD450
interfacethe“ Configuration of 1/0-SAD450M” appears (Figure 45), otherwise
then “Configuration of [/0O-SAD450M” window will appear (Figure 46).

Figure 45 =
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{3 Fastest pick-up | 2 Help
Figure 46
1/0
Analog input C1 .
Configuration BFI / O - SAD450 B I
Sampling time |10 IMsec i
SAD450 - M Analysis time |2 IW -
Humber of samples |01

{05 Fastest pick-up

. Digital operalions

# Analog operations

[ Activate operations

[~ Automatic naming
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If the user has carried out example 1, analog input C1, digital input A1, digital
output W1 and analog output Y 1 will be active on the window. All active inputs
and outputs must be disactivated except for analog input C1 by clicking on the
boxes. If the user has only recently started to use the programme, the window
will be clear with all inputs and outputs disactivated. In this case anal og output
Y 1 must be activated by clicking onitsbox (Figure 47).
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Figure 47

Figure 48

Figure 49

21 G -

The next step involves definition of pick-up times.

Continuous display programmes again and again the pick-up as defined, and
shows the data being picked up on a graph. The display and programming
loop terminates when the user presses Close window in the display window.

The user wishesto define an analysistime of 10 secondsand asampling time of
100 milliseconds. Thisgivesatotal of 101 samplesin 10 seconds, meaning that
thedisplay graphwill initialise again every 10 seconds (Figure 48).

Sampling tame
Sampling lim.'._l'l a0 'Msec "I
Tme units

Analysis time Analysis limne|ﬁ |m3

Number of samples Number of zample : |'|D1

ﬂ} Fastest pick-up |

The analysis time depends on the display required for the signal to be picked
up, i.e. when the analysis time as defined has elapsed, the window will be
deleted and the systemwill begin to display the signal again fromtheleft-hand
side of the X axis.

Once the times have been defined, the user must select the option of the
programme for continuous display by clicking on Continuous display in the
Pick-up menu (Figure49).

Pick-up = Representation, Window

Intetface skatus test
Programme pick-up ~ #

Continuous display
Display

Abort Pick-up
Read pick-up data
Zommmenk

A window then appearsto inform the user that the pick-up isbeing programmed.
Once the programming has been completed, the display window appears and
display of the current pick-up begins (Figure 50).
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Figure 50
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When the user clicks on Close window, the display ends, but datafrom the last
analysis time remain in the interface memory, and so these may be retrieved.
Should the user wish to do so, he merely follows the procedure defined in the
first exampleto read interface data.

Chapter 3. Operating norms.
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4

Configuration of inputs
/outputs

Configuring a pick-up

Configuring a pick-up consists of defining the input and output channelsto be
used in data pick-up.

The user accesses the configuration window viathe I nputs/outputs option on
the Configuration menu.

Figure.51 Corfiguration  Pick-up  Represental
"Inputs/Outputs option

on the Configuration
menu"

Inputsoutputs
InputsCukputs window's ook

Cpen configuration File
Save configuration File
Save as ...

Thiswindow may also be accessed by clicking on Configurel/O onthetool bar.

Figure 52
[t
"Configure /0" button
EdG

Thefirst timethisoptionischosen, KAPTORIS showsthiswindow (Figure 53),
in which you have to choose the type of interface which you are going to work
with by clicking on the corresponding option and then on the “OK” button.

You can change this setting later. (See subject "How to change the appearence
of the /O window").
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F| gure 53 Choose the look of the inputs;/outputs window == 1[
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If we areworking with SAD450 interfacethiswindow will appear, it representsall
the channels and configuration options of the interface.

Figure 54 Configuration of I / O - SAD450 x|
..Configurati?n qf I/O- wen g Sos o o -
SAD450" window Y] I T Y I T T 2 P | P B
0 2l . 0 g :%’DH_I ,:%'D"_I g),:%' g),:%'
Ypslfy o OZ 05 Ol D8y Em 0 Smeml| 53 | ©3
-= = =
toultomE o 5| o o |SO8M gm0
=% - = B
coBEl|Eoml “ P v °0s L 50 | oy | e
£ 0 sl %Dgl 33| 82| 83|23 o7 | s
co@lsoms 2= 25| 25| 27 Ce | e || LB P
< < < <
Ol oo
I bif. I~ Dif. I~ Dif. I pif.
Sampling time 10 Mssc ¥ <. Digital operations ' Activate operations 7% Cancel
Analysis ,imelz— m -+ Analog operations [~ Automatic naming  Aosept
umber of samples |21 =
Humber of v M® of pick-ups performed -> 0 1 Clear
&3 Fastest pick-up | 2 Help

The channels are divided as follows:

- Digita inputsA 1-8

- Digita inputsB 1-8

- AnaoginputsC 1-2

- AnaoginputsD 1-2

- Anaoginputsk 1-2

- AnaloginputsF 1-2

- Digital outputsW 1-8
- Digital outputs X 1-8
- AnaogoutputsY 1-2
- Anaog outputs Z 1-2
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In case you were working with SAD450M interface, the window would bethis
(Figure55).

Configuration of I / O - SAD450

Figure 55

Sampling time |0 psec I
SAD450 - M Analpsis time |0 Msec 7
Mumber of samples |(

&3 Fastest pick-up |

£, Digital operations

¥ Analog operations

[¥ Activate operations

[~ Automatic naming

NE of pick-ups performed -> 0

X Cancel
‘ ¢ Accept

I Clear

? Help

The channels are divided in:

- Digita inputsA 1-8

- AnaoginputsC 1-2

- AnaoginputsD 1-2

- AnaoginputskE 1-2

- AnaoginputsF 1-2

- Digita outputs W 1-8
- AnaogoutputsY 1-2
- Anaog outputs Z 1-2

To activate an input or output channel, the user must proceed as follows:

- Defineits properties. The user accesses these by clicking on the button
associated with each channel. The properties depend on the type of
channel. All channels have aname by default, and this may be modified.
The name of the channel will be that which the signals take once they
have been picked up or generated by the SAD 450, or SAD450M.

- If morethan one pick-upisto be carried out with the same configuration,
the user must activate the Automatic naming box. In this way the
programme will provide different names for signals picked up by the
same channel automatically. The name of the signals consists of the
channel from which the signal originates and the number of pick-ups
carried out to date.

- Activatethechannel. To do this, the user simply clicks on the appropriate

verification box, whereupon a cross appears. To disactivate the channel,
the user clicks the box again.
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Figure 56

Image of button and box

44

associated with a
channel

Loading a
configuration

Figure 57

"Open configuration
file" option on the
configuration menu

251 G -

To configurethepick-up times, the user must definethe value of two parameters:
the sampling time and the analysistime. With the SAD450 they are defined inthe
boxes on the left-hand lower section of the window, and with the SAD450M in
the boxes on the right —hand top section of thewindow. (For moreinformation,
consult "Defining Times").

The lower section also features two buttons used to move on to definition of
digital and analog operations.

- Operations may be activated or disactivated by clicking on the Activate
oper ationsbox.

If the user clicks on the Clear button, all channels are disactivated, the names
are deleted, and any generators we have defined for the outputs are removed.
Theentire configurationinitialises.

The configurations may be stored in files for subsequent use, thus avoiding
unnecessary repetition of the definition of the configuration.

If the user clicks on Cancel, he exits the window without saving the changes
made to the configuration.

If the user clicks Accept and the configuration is correct, there aretwo possible
reactions:

- If the configuration is compatible (the times do not change) with the
previousconfiguration, or if wearedefining it for thefirst time, thewindow
closes and the configuration defined will be that avail able henceforth.

- If the configuration is not compatible, awarning window will appear to
give the user the option of saving the configuration with which he was
working.

Toload aconfiguration from afile, the user must activate the Open configur ation
file option in the main menu.

|CnnFiguratinn Pick-up Represental

Inputs/Outputs
Inputsfioutputs windaw's loak,

Dpen configuration File

Sawe configuration File

Save as ...
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A diaoguebox will appear, allowing the user to select thefilewhose configuration
isto be loaded.

Configurationfileshavea CFG extension.
Once the right file has been selected and the user has pressed the Open button
on the dialogue box, a check is run asto whether the configuration is valid for

the current set of signals.

Inthe event of incompatibility, amessage will appear asking the user whether he
wishes to save the set of data and the current configuration.

When the configuration is loaded, the inputs/outputs window appears

automatically to show the contents of thefile.

Saving a
configuration

The configuration at any given time may either be saved together with the other
data, or separately.

If the user only wishes to save the configuration of the SAD450, or SAD450M
interface, he must select the menu option Save configur ation filefrom the menu.

Figure 58 Configuration Pick-up  Represental

"Save configuration
file" option on the Inputs/Cutputs

configuration menu Inputs/Oukputs window's look

Zpen configuration File

Save configuration File

Save as ...

A Savedialogue box appearsto provideanamefor thefile, and thefileis saved
in the folder selected.

Theconfigurationwill bekeptinaCFG file.

How to change
the appearance
of the 1/0

window  Youcan choosethe appearance of the dataacquisition system 1/O configuration
window. First time you choose the option that activate the 1/0 window,
KAPTORIS shows you this other window (Figure 59) in which you have to
choose the type of interface you will work with.
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Figure 59

Figure 60

Digital inputs

You haveto click on the apropiate box an then on “OK” button.

Choose the look of the inputs/outputs window == 1[

SADAGD - M

P I | Y w R -
q_n_'J-nnﬂ‘ﬂ‘u ﬂﬁgﬁg gme | 2 &
snE gn = Ere ol &
ng 22 B Ba Ba m%‘"mjf. o
souTos of of w| o |Eosm|E .
5 05§05 s ) g
o T Bl | Y o7 o =
Yo" oE Es Os 2 =

oml oElé
r |
]

[¥ Stretcher SADA50M

\/ Accept I x Cancel | ? Help |

You can also change the appearances of the /0O window whenever you want
bay clicking the“Appearance of 1/Owindow” on the configuration menu (Figure
60).

Configuration  Pick-up  Represental

Inputs/COutputs

InputsiCutputs window's look

Cpen configuration File
Save configuration file
Save as ...

Figure 61
"Assign name" window
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Table SAD450 is equipped with 16 digital inputs, and SAD450M module is
equipped with 8. When the user clicks on the associated buttons, a window
appears to show the name currently used by the digital input.

x

Write the name Frimeral

o Brcept X Cancel |

To changethe name of theinput, the user simply writesthe new namein the box
and clickson Accept.
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If the nameis arepeat, an information window appearsto indicate this.

To activate theinput, simply click onits box.

Figure 62
Box for digital input 1

Jv|

Analog inputs

Theboth interfaces, SAD450 and SAD450M, are equipped with 6 analog inputs.
When the user clickson any of the buttons associated with theinputs, awindow
appears showing the properties of the channel.

Figure 63 Y

"Analog input data"

window

21
Name |EEFTIRED
Hange |[+10W -
Units I‘H"ultius
Calibration [Volts/Unit) |1.00
" Accept X Cancel ? Help

Analoginputshavefour properties, asfollows:

1 Thenameof thesignal, to amaximum of eight characters.

2 Therange, which limitsthe values of the signal.

3. Unitsisthenameof the unitsinwhich the signal ismeasured. By default
the units are volts, but they may be changed by applying a conversion
factor to the signal, called calibration. The name of these units must be
defined in this property.

4. Calibration definesthe value by which the signal will be multiplied (in
volts) to convert it to other units. Its value by default is 1.

Chapter 4. Configuration of inputs/outputs
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Figure 64

Digital outputs

It is also possible to carry out pick-up in differential mode by clicking on the
Diff. box. This always disables the second input of each pair. When the user
selectsthefirst input, this creates asignal which will be the difference between
the two channels.

Differential input

A single-ended input is an input with reference to ground. However, in the case
of adifferential input, asingle-ended input refersto another single-ended input.

[ T -erk

|E3 EA1, EA2: Single-ended

Ef1 EAS3: Differentia

To activate an input, the user simply clicks on its box.

When the user clicks on Cancel, the changes made will not be saved in the
configuration.

Whentheuser clickson Accept, if the nameisarepeat amessagewill appear. If
this is not the case, the window closes and the changes are made to the
configuration.

48

Table SAD450 is equipped with 16 digital outputs, and SAD450M module is
equipped with 8. Each of these has an associated button which displays the
window showing its properties.

If the output has already been defined, the button will show a drawing of the
type of signal which will be generated viathat channel.

When the user clicks on the button the following window appears:
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Figure 65 Configuration of digital outpuk ﬂﬂ

"Configuration of
digital output" window

Name of digital output Im

Digital table ¢ Accept
]

X Cancel

Pulze train
lon
> Eliminate generator
Pulze
L= ? Help

The digital outputs have two properties to be defined, as follows:
1 Thename, to amaximum of eight characters.
2. Thegenerator, defining the type of signal to be produced by the output.
There are three types of digital generators: Train, Pulse and Table. A

generator must be assigned to allow the output to be activated.

When the user clicks on Destroy generator, any generator assigned to the
output is removed.

When user clicks on Cancel, the window closes and the changes are not made
to the configuration.

When the user clicks on the Accept button, if al the properties are correct, the
window closes and the changes are reflected in the configuration.
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Pulse
train  Thisistheformat of adigital generator known as a pulsetrain.

Figure 66
"Pulse train"
representation

To: Delay time
Tor: Time at 1
Toff: Time at 0

--TO--= | =-Tn-= | =---Taff---=

A pulse train is a square signal where times at 1 (logical) and at O (logical),
respectively, are determined by Ton and Toff.

Thesquaresignal ispreceded by alogical 0, the duration of whichisequal tothe
delay time.

Total duration of the signal is the duration of the analysistime.
The parametersare asfollows:
1 Delaytime(To): thisdefinesfor how long the amplitude of the output is
“0”, and once this time has elapsed generation commences of the pulse

tran.

2 Timeat “1” (Ton): this defines the time during which the value of the
outputis“1”, oris“On”.

3 Timeat “0" (Toff): this defines the time during which the value of the
output is“0” or is" Off”.

Pulse
There are two types of pulse, asfollows:

- High: thisisasignal which, having remained at logical “0” over adelay
time To, movestological “1” until the analysistime has elapsed.
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Figure 67
"High-pulse"
representation

- Low: thisisasigna which, having remained at logical “1” over adelay
time To, movesto logical “0” until the analysistime has elapsed.

Figure 68

"Low-pulse" r
representation

Digital table
A table-typedigital generator consists of anumber of valueswhich may beO or
1

Figure 69
"Digital table"
representation
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Analog outputs

A delay time To may also be defined.

The values on the table are applied periodicaly at the rate of one for each
sampling time, after the delay time defined. Onceall the values of the table have
been emitted, the sequence begins again.

The signa finishes when the analysis time has el apsed.

ThetablesarefileswithaTBA extension.

To select atable, the user clickson the
appear to allow the user to select afile.

. button. A dial ogue box will

Thefile selected will appear in the File name box.

If the user wishes to edit or create a table, he must click on the Table editor
button Editor de tablas | - This activates the table editor.

Figure 70
"Configuration of
analog output" window

52

Thebothinterfaces, SAD450 and SAD450M, are equipped with 4 anal og outputs.
Each of these has an associated button to display the window showing its
properties.

Should the output already be defined, the button will show adrawing of thetype
of signal which will be generated by that channel.

When the user clicks on the button, the following window appears:

Configuration of analog output e |

Hame of analog output

Step Senoidal
S O
Hamp Analog table
E- it
2 Eliminate generator ¢ Accept x Cancel ? Help
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Thedigital outputshavetwo propertiesto bedefined, asfollows:
1 Thename, to amaximum of eight characters.
2. The generator defines the type of signal to be sent out at the output.
Therearefour types of analog generator: Step, Seno, Ramp and Table. A

generator must be assigned to allow the output to be activated.

When the user clicks on Destroy generator, any generator assigned to the
output is removed.

When the user clicks on Cancel, the window closes and the changes are not
made to the configuration.

When the user clicks on Accept, if al the properties are correct, the window
closes and the changes are reflected in the configuration.

Step
Thisisthe format of a step-type analog signal.

Figure 71
"Step” representation

A1

[
Ao |

To: Delay time
Ao Offzet amplitude
&1 Step amplitude

A stepisasigna which, having remained at avalue Ao over the delay time To,
suddenly changesto avalue Al until the analysis time has elapsed.

The parametersare asfollows:

1 Offset amplitude (Ao in Volts): this defines the amplitude of the step
over thedelay time(To). Itsvaluewill bearea number withinthe+10volt
range.

2. Sepamplitude(Alin volts): oncedelay time(To) haselapsed, the step

will take the value of this parameter. Asin the case of the Ao parameter,
itsvaluewill beareal number within the +10 volt range.
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3. Delay (To): thisdefinesthe period of time during which the amplitude of
the step will be the value defined in Ao.

Senoidal
Thisis the senoidal-type analog signal.

AN
| \\_/

---To---= | = - T =

Figure 72
"Senoidal”
representation

To: Delay time
Frequency : [1/T]
Ao Offzet amplitude
A1 Senoid amplitude

Thevalues of theboxes are used to define asenoidal signal of amplitudeA1l, and
period T1, preceded by a continuous component, value Ao, over delay time To.

The senoidal signal is assembled over the continuous component, and its
duration isequal to the analysistime.

The parametersare asfollows:

1 Offset amplitude (Aoin volts): thisdefinesthe amplitude of the output
during the delay time (To). Itsvalue must be areal number withinthe +10
volt range.

2. Senoid amplitude (Alinvolts): oncethedelay time(To) haselapsed, a
senoid is generated, the peak-to-peak amplitude of which is defined by
doublethevalue of thisparameter. It must beareal number withinthe +10
volt range.

3. Delay time (To): this defines for how long the amplitude of the output
signalsis equal to the value defined as Ao.

4. Frequency (1/T1 hertz): thisparameter definesthe senoid’sfrequency,
and T1lisitsperiod.
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Ramp
Thisistheformat of aramp-type analog signal.

Figure 73
"Ramp" representation

Siomeos[lgeemnz |‘-T1-b To: Delay time
T1 : Bamp time
Ao Offzet amplitude
&1 : Ramp amplitude

A rampisasigna which, having remained at value Ao over delay time To, has
gradually changed over aperiod T1 until it reachesthevalueAl, whereit remains
until the analysis time has el apsed.

The parametersare asfollows:

1 Offset amplitude (Aoin volts): thisdefinesthe amplitude of the output
during thedelay time (To). Itsvaluewill beareal number withinthe+10
volt range.

2 Ramp amplitude (Alin volts): oncethedelay time(To) haselapsed, the
vaue of the output will rise or fall with the slopein such away that, when
ramptime(T1) isreached, it will havereached thevalue of this parameter,
and remains at this value until pick-up has been completed. As in the
case of the Ao parameter, its value will be areal number within the £10
volt range.

3. Delay time (To): this defines for how long the amplitude of the output
signal will bethe value defined asAo.
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Analog table

A table-type analog generator consists of a series of real numbers representing
values between £10 Volts.

Figure 74
"Analog table"
representation
TABLA,
To: Delay time
e T eoem | = T - To: Delay time

Aninitial delay timeTo may likewise be defined.

The values of the table are applied periodically at the rate of one for every
sampling time, once the delay time has been defined.

ThetablesarefileswithaTBA extension.

To select atable, the user clicks on the
appearsto alow afileto be selected.

. button, and a dialogue box
Thefileselected will appear inthe Filenamebox.

If the user wishes to edit or create a table, he must click on the Table editor
button Editor d= tablas =, and this activates the table editor.
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Table Editor

Figure 75
"Editor of digital/
analog tables" window

Thetableeditor isextremely reliable, and allowsthe user to create and edit tables

with great ease.
Digital/Analog table editor -0l x|
= =] 5 ?
E dit table Mew table Save table Save a3 .. Help
Fabe
Walue [volts]
ER
] 0 Humber of values
2
E Type of table
’7(" Digital v Analdgica
ML st

Thetableeditor hasfour options, asfollows:

1 Edit table showsadialoguebox, Open, to allow the user to select thefile
to be edited. This may be edited once it appears on screen.

2 New table clearsthe screen and allows data to be entered, thus creating
anew table.

3. Savetable carries out the same procedure. In the case of anew table, it
shows the Save dialogue box which alows the user to select the file
name.

4. Saveas ... aways shows the Save dialogue box to give the file a new
name and save the changes made.

The user clicks on Exit to close the table editor.

Definingthecontentsof thetable

1 TheNumber of valuesbox isused to specify the number of valueswhich
thetablewill have.

2. Enter the valuesin the table to the left, one value for each box.
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Operations

3. Specify thetype of tableto be created in Typeof table.

4. Whenthisissaved, verificationiscarried out of thevalidity of thevalues,
depending on the type of table with which we are working.
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Figure 76
"Operations buttons"

Digital
operations

In addition to the signalsfrom the SAD450 interface input and output channels,
other signals may also be generated as the result of operations with the actual
input and output signals.

Eachtimeareading istaken of datafrom apick-up, we can automatically generate
as many signals as operations we have defined.

Operations must always be between signals of the same type, i.e. an operation
between analog signals or an operation between digital signals. These signals
are generated during reading of the data, and thus cannot be used for pick-up.

If the Activate oper ations option in the configuration window is not activated,
the operations defined will not generate signals.

If the Activate operations option is activated, for each pick-up we carry out a
signal will be generated per operation defined.

These are affected by the automatic naming option (for more details, see
Configuring apick-up).

Both digital and analog operations may be defined; in each case with different
operators between signals.

The difference between the Signals calculator and the operations is that the
operations are generated dynamically, whereas the calculator operates with
signals already picked up.

The user accesses definition of operationsfrom the Configur e SAD450 window
and clicking on the operations buttons.

i, Digital operations -* Analog operations

Thedigital operationswindow issimilar in appearanceto acalcul ator.
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Fl gur e 77 Definition of digital operations

"Definition of digital Dperand 1

operations’ window oty ’—nn -

NOT

Operand 2

SalDig!

¢ Aocept |

Unit [Yolts)

—

Add 8§

K Delete

x Cancel

Dperations

Descriptions

segunda

[5alDig! OR PrimeraD]

? Help |

The two operand sections show the digital signals currently activated within
the configuration.

The central section shows the operators which may be applied.

Digital operations which have been defined are shown to the right.

Thevariousdigital operationswhich may be carried out are asfollows:

AND

OR

NOR

NAND

XOR

XNOR

NOT

The Add button adds the defined operation to the list of operations, whilst the
Delete button eliminates operations which we no longer wish to use.

To exit without saving the operations defined, press Cancel.

To exit thewindow and save the operations defined, press Accept.

Definingadigital operation

1 Theuser selectsan operand from the Operand 1 list.

2. The user then selects an operator by clicking on the appropriate button.

3. Inthecase of an operation involving more than one operand, an operand
isselected fromthe Operand 2list.

4. The Name and Unit boxes are automatically activated, asis the Add
button.

5. Define the name of the operation and the name of the units (Volts, by
default).

6. When the user clicks on Add, the operation and the expression which

representsit will appear inthelist of Operationsand Descriptions.
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Analog
operations

Figure 78
"Definition of analog
operations" window
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Deetingadigital operation

1 Theuser selectsthe operation fromthe Operationslist, and clickson the
Delete button. The operation has been removed.

The appearance of the analog operations window is that of asimple calculator.

Dperand 1 Dperand 2 Dperations Descriptions
Mame fdx f(Segundad]d:
Saltnal - -
|
= | .
{ Unit [Volts)
fdx
Add 5%
dfdt
¥ Delete
Constant Constant
l— Filter I—

¢ Acocept | x Cancel | ? Help |

The two operand sections show all the analog signals currently active within
the configuration.

The central section shows the operators which may be applied.
Digital operations which have been defined are shown to the right.

The various analog operations which may be carried out are asfollows:

- + & / fdx | d/dt Filters

The Add button adds the defined operation to the list of operations, whilst the
Delete button eliminates operations we no longer wish to use.

To exit without saving the operations defined, press Cancel.

To exit the window and save the operations defined, press Accept.

Defining an analog oper ation

2. Theuser selectsan operand fromthe Operand 1list, or entersavaluein
theConstant box.

3. The user clicks on the appropriate button to select an operator.

4. Inthe caseof an operation involving more than one operand, an operand
isselected from the Operand 2 list, or avalueiskeyed into the Constant
box.
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Defining times

5. The Name and Unit boxes are automatically activated, as is the Add
button.

6. Define the name of the operation and the name of the units (Volts, by
default).

7. When the user clicks on Add, the operation and the expression which
representsit will appear inthelist of Operationsand Descriptions.

Deleting an analog oper ation

1 Theuser selectsthe operation fromthe Oper ationslist, and clickson the
Delete button. The operation has now been eliminated.

Figure 79
"Definition of times"
representation

For any pick-up there aretwo time parameters, asfollows:
- Theanalysistimeor total timefor the pick-up.

- The sampling time is the time which elapses between collection of one
sample and the next.

For both configuration and programming of the pick-up, there is an option to
change the sampling time and the analysistime.

The pick-up times or others selected will depend on the speed of the signal to be
picked up. In other words, if the evolution of the signal isslow, theanalysistime
will belong, and vice-versaif itsevolution isfast.

Sampling timel'“:l IMSEC j

Analyszis timEIE ISE:: j

Humber of zamples |2EI1

Eﬂj Fastest pick-up |

Thevalue of thenumber of samplesiscalculated each time achangein madeto
any of thetwo time parameters, and isthe result of division of the analysistime
between the sampling time plus 1 (another sample is added since samples are
also taken during second O of the pick-up).

If the sampling timeis short, the samples obtained are extremely close together
on the signal, whereas if thisis long, the samples will be more spaced out. In
both cases we obtain an ordered collection of values.
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Filters

Theunits of thetime parameters may be selected from the pull-down liststo the
right of the boxes in which the times are defined. The units may be: seconds,
milliseconds, microseconds and, in the case of the analysis time, also minutes
and hours.

If thetimesdefined are not correct, awarning window will inform the user of the
error.

Fastest possiblepick-up

- When the user clicks on the Fastest pick-up button, the times are
configured automatically.

- When this button is pressed the user cannot write in the boxes used to
definethe sampling time.

- The sampling time will adapt to the minimum time, depending on the
configuration of inputs and outputs.

- Theanaysistime will adapt to allow the maximum number of samples
depending on the memory of the interface.

- Todisablethisoption, simply click on the button again.
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The filters consist of specially designed systems which act on the signals to
obtain a certain frequency response, with the common objective of restricting
this response to a certain margin of interest.

The following are some of the most typical applications: suppression of
undesirable frequencies in the signals measured (general noise), separation of
components of a phenomenon for individual assessment, restriction of band
pass for the use of other treatments at a later stage (integration, diversion etc).

Depending on the signal upon which it acts, afilter may be analog or digital. If
the filter acts on an analog signal, it is called an “analog filter”. These filters
consist of items such asresistors, capacitors, amplifiers etc. On the other hand,
the term “digital filter” refers to the process or algorithm whereby a signal or
sequence of numbersistransformed into a second sequence of numbers, and it
isthistype of filter which is used by the Kaptoris system.

Thedigital filter used transformsthe signal from thetime domain to the frequency
domain. In this domain, the components of the undesirable frequencies are
removed by application of afilter, and the time domain is accessed again. This
technique includes the use of the Fourier transforms and their implementation
by means of “Fast Fourier Transform” (FFT).

A filter allows one or more frequency bands to be transmitted whilst rejecting
signals whose frequency is not found on these bands. Definition of the pass
bands allows the following classification to be made:
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"Lowpass' filters

These are filters which, above a given cut-off frequency, eliminate the
magnitude of the signal, and transmit frequencies below the cut-off point
unchanged

Figure 80
"Low-pass filter"
representation

W Hz

"High pass’ filters

These are filters which, below a given cut-off frequency, eliminate the
magnitude of the signal, and transmit frequencies above the cut-off point

unchanged.
Figure 81
"High-pass filter"
representation
‘ W Hz
"Band pass' filters
When we combine the low passfilter with ahigh passfilter, we obtain what
isknown asa“band pass’ filter. Thistype of filter transmitsacertain band of
frequencies, and removes the magnitude of the frequencies located outside
the band.
Figure 82
"Band-pass filter"
representation
‘ i 2 Hz
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"Sop band" filters

These filters may be used to remove the magnitudes of specific frequency

bands
Figure 83
"Stop band filter" 3 3
representation
Wil WE

Hz

Oncethesignal hasbeen filtered, the FFT inverse (IFFT) isused to moveit
tothetimedomain.

Thisisthewindow used to definethefilter to be applied tothe signal selected.

Figure 84 L=
—Tupe of filker
Low frequency I
{+ High pass {~ Band pass

High frequency I " Low pass " Stop band

J Accept

x Cancel ‘? Help

Following selection of the type of filter, a value must be provided for the
frequency or frequencies which the user wishes to apply.

Thefilter isapplied when the user clicks on Accept.
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What a pick-up is?

Pick-ups

Thissectionincludesthe stepstaken from programming of the SAD450/SAD450M
interfaceto reading of the dataviaserial lineand itsinitial interpretation.

When programming apick-up, Kaptorisinformsthe SAD450/SAD450M
interface as to the configuration which has been defined; i.e. the input /
output channels to be activated and their properties, analysis and
sampling times, and the way in which the pick-up isto be activated (by
timeor by trigger).

When the SAD450/SAD450M has received all the configuration data,
pick-up commences.

Pick-up may be observed asit is being carried out using the Kaptoris
display options.

Once pick-up has been completed, the data are stored in the SAD450/
SAD450M’s memory, and so data reading must be carried out. Kaptoris
requests the data from the interface, and the interface transmits the data
viaserial line. The programme automatically interprets the information
received, and convertsit into workable signals.

Programming a pick-up

Chapter 5. Pick-ups

When apick-up isto be programmed, whatever method is used, any other pick-
up programmed is cancelled and any data stored are deleted. If thisisthe case,
awindow providesinformationwith regard to the status of the SAD450/SAD450M
interface and requests confirmation regarding continuity of the programming
process.

Four different types of pick-up may be carried out depending on the activation
method sel ected.
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Immediate

pICk_u P To access thistype of pick-up, the user clicks on the Prog. button Pﬁ on
rag.
thetool bar, or onthe Programme pick-up option and then on Immediateonthe

Pick-up menu.

Figure 85 | Pick-up

"Programme immediate
pick-up option" on the Inkerface skatus test
Pick-up menu Programme pick-up Trigger [

Continuaus display Immediate
Display Delaved
abart Pick-up

Read pick-up data

Comment

Animmediate pick-up commences as soon asit has been programmed.

Fi gure 86 Programming immediate pick-up il il

"Programme immediate
pick-up” window

Sampling time |'| 1] IMsec j
Analyzis time |2 ISec j
Humber of samples |2U1
Fastest possible pick-up Gﬂ} |

“ Accept x Cancel ? Help

The window allows the user to redefine the times.

When the user clicks on Accept, awindow appears requesting confirmation of
the pick-up.
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Figure 87
"Waiting for interface
response” window

Figure 88

Delayed pick-
up

Figure 89
"Programme delayed
pick-up" option on the
Pick-up menu

Chapter 5. Pick-ups

W arting for interf ace responze Ei l

Waiting for validation
in the pick-up programmed

@

&
%ﬁf

This will disappear as soon as the programming has been validated by the
SAD450 interface; otherwise awindow will appear to indicate acommunications
error.

Between programming of animmediate pick-up and thefirst reading of the data,
an icon appears on the status bar.

LU 26/03/99

If the user wishes, he may display the pick-up whilst thisis being carried out.

When the user clicks on Cancel, any changes made to the times will not be
reflected in the configuration and the window duly closes.

To accessthistype of pick-up theuser clickson the Programme pick-up option,
and then on Delayed on the Pick-up menu.

| Pick-up

Inkerface status kest |

Programme pick-up L Trigger F
Continuous displayy Immediate
Display

Abork Pick-up
Fead pick-up data
Canmenkt

A delayed pick-up commences after a time delay To (in seconds) following

programming.
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Figure 90 Programming delayed pick-up ﬂﬂ

"Programme delayed

ick-up" window
P P Delay time [Sec.] IU

Sampling time |1 1] IMsec j
Analypzis time |2 ISec j
Mumber of samples |2D1
Fastest possible pick-up ij} |

The top box is used to define the delay time in seconds. If a delay time of O
secondsisprogrammed, this pick-up will be no different from animmediate pick-

up.
The window may be used to redefine the times.

When the user clicks on Accept, awindow appears to request confirmation of
the pick-up.

Figure 91 W aiting for interface response | %] l

"Waiting for interface
response”’ window

Waiting for validaion
in the pick-up programmed

o

&

If al iswell, thiswill disappear as soon as the programming has been validated
by the SAD450 interface; otherwise a window will appear to indicate a
communicationserror.
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Figure 92

Analog
trigger

Figure 93
"Programme analog
pick-up" option on the
Pick-up menu

Chapter 5. Pick-ups

Between programming of a delayed pick-up and thefirst reading of the data, a
chronometer icon appears on the status bar.

| € 26/03/99 |

If the user wishes, he may display the pick-up whilst thisis being carried out.

When the user clicks on Cancel, any changes made to the times will not be
reflected in the configuration and the window duly closes.

To accessthistype of programming, the user clickson the Programme pick-up
option, then on Trigger, and finally on Analog on the Pick-up menu.

Pick-up

Interface status besk I

Programme pick-up ~ #
Continuous display Immediake digital
Display Delayed

abort Pick-up
Read pick-up data
Comment

An analog trigger pick-up commences when the analog channel selected as a
trigger reaches the value specified.
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Figure 94
"Programme analog
trigger pick-up"
window

Programme pick-up with analog trigger ﬂil

Trigger value [Yoltz) |5

Type of tngger Trigger channel
Analog input

f* Azcending C1 [1]] E1 F1
" Descending
 Both C2 D2 | E2 | F2

Sampling time |24 Iusec j

Analysis time IEDF" IMSEC j

Humber of samples |2112E

Fastest possible pick-up I @

¢ Accept x Cancel | ? Help |

The value of the trigger is defined using the box in the top section (in volts).
The analog channel is defined by making a selection from the SAD450/
SAD450M’seight analog inputs. Here the user simply clickson one of the eight
buttons representing the inputs.

There are three types of analog trigger, asfollows:

1 Ascending means that the previous value of the trigger must be lower
than this value to activate the pick-up.

2. Descending meansthat the previous value of the trigger must be higher
than this value to activate the pick-up.

3. Both means that when a value equal to that of the trigger arrivesin the
channel, the pick-up will activate.

To select the type of trigger, the user clicks on one of the three options in the
Typeof trigger group.

The window allows the user to redefine the times.
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Figure 95
"Waiting for interface
response” window

Figure 96

Digital trigger

Figure 97
"Programme pick-up -
digital trigger" option

on the Pick-up menu

Chapter 5. Pick-ups

When the user clicks on Accept, awindow appears to request confirmation of

the pick-up.
W ating for interf ace responze l
Waiting for validation
in the pick-up programmed

5
&
E% de

If all iswell, thiswill disappear as soon as the programming has been validated
by the SAD450/SAD450M interface; otherwise awindow will appear toindicate

acommunicationserror.

Between programming of atrigger pick-up and thefirst reading of the data, an

icon appears on the status bar.

A

26403439

If the user wishes, he may display the pick-up whilst thisis being carried out.

When the user clicks on Cancel, any changes made to the times will not be
reflected in the configuration and the window duly closes.

To access this type of programming, the user clicks first on the Programme
pick-up option, then on Trigger, and finally on Digital on the Pick-up menu.

| Pick-up

Interface skatus best |

Programme pick-up
Continuous display
Display

Trigger k

analog
Immediate digital

Delayed

abart Pick-up
Fead pick-up data
arrment
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Thistype of pick-up commences when the digital channel selected changesin
accordance with the type of trigger defined.

Figure 98
"Programme digital
trigger pick-up"
window

Programme pick-up with digital trigger 2 |EI|5|

Type of Trigger

Trigger bit
v Azcending flank Digital input
" Descending fank = 2 1 —
" Bath flarks B
Sampling time |24 Iusec j
Analypziz time IEEI? IMSEC j

Mumber of zamples |2112Ei

Fastest possible pick-up I @

¢ Accept x Cancel

? Help |

Thetrigger channel isdefined by indicating the number of the SAD450/SAD450M
digital input which isto be used. To do this, the user simply enters the number
in the box on the top right-hand side of the window.

There are threetypesof digital trigger, asfollows:

1 Ascending meansthat the pick-up will be activated on thefirst ascending
flank arising in thetrigger channel.

2 Descending means that the pick-up will be activated on the first
descending flank arising in the trigger channel.

3. Both meansthat the pick-up will be activated on the first ascending or
descending flank arising in the trigger channel.

To select the type of trigger, the user clicks on one of the three options in the
Typeof trigger group.

The window allows the user to redefine the times.
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Figure 99
"Waiting for interface
response” window

Figure 100

When the user clicks on Accept, awindow appears to request confirmation of
the pick-up.

W aiting for interface responze Ed l

Waiting for validation

inthe pick-up programmed

=
=
@ﬁf

If all iswell, thiswill disappear as soon as the programming has been validated
by the SAD450/SAD450M interface; otherwise awindow will appear toindicate
acommunicationserror.

Between programming of atrigger pick-up and thefirst reading of the data, an
icon appears on the status bar.

Pkl

5L 26/03/499 |

If the user wishes, he may display the pick-up whilst thisis being carried out.

When the user clicks on Cancel, any changes made to the times will not be
reflected in the configuration and the window duly closes.

Aborting a pick-up

Chapter 5. Pick-ups

When a pick-up has been programmed, and for some reason the user no longer
wishes to carry this out, he may use the Abort pick-up option to cancel
programming of the SAD450/SAD450M interface.

To abort a pick-up, the user simply clicks on the Abort pick-up option on the
Pick-up menu.
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Figure 101 Pick-up
"Abort pi CK'Up" option Interface stakus best
on the Pick-up menu Programme pick-up ¥
Continuous display
Display

Abort Pick-up
Read pick-up data
Carnrmenk

The pick-up may likewise be aborted by pressing the Abort button Sband
=g [ulaly]

on the tool bar.

- If no pick-up has been programmed, the programme will show the next
window to advise the user with regard to the status of the SAD450/
SAD450M interface.

Figure 102 il W arning : . : T i x|
Warning window '
1 m There iz no pick-up programmed or in progress!
- Kaptorisaways showsaverification window, and asksif the user issure
he wishes to abort the pick-up.
Figure 103 Confirmation x|

Confirmation window

ﬂ Are you sure you want to abort pick-up?
X coeat_|

If the user selects Accept, the pick-up is cancelled, whereas Cancel continues
with the pick-up.

N.B: If the pick-up had already commenced when the user aborts
the procedure, the SAD450/SAD450M interfaceallowshimto
read any data picked up, but these may lack consistency.
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Displaying a pick-up

Figure 104
"Display" option on the
Pick-up menu

Figure 105
"Pick-up complete”
button

Chapter 5. Pick-ups

This option displaysthe signals whilst their data are picked up by the SAD450/
SAD450M interface.

The display is carried out during the pick-up period, and the data appear on
screen, sample by sample.

To display the data, the user presses Display on the main menu.

Pick-up

Interface status test
Programme pick-up ~ *
Continuous display:

Abort Pick-up
Read pick-up data
Camrnenk

If, when the user wishes to display the data, no pick-up is being carried out or
has been programmed, awarning window advises him of this situation.

If apick-upisbeing carried out, awindow appearsto show the databeing picked
up.

When the user clicks on Close window, the display window closes.

A message is displayed on the bottom left of the window to inform the user
when the pick-up has been completed.

Pick-up complete

Once the pick-up has been compl eted, the digital signalsalso acquiretheir final
format.
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Continuous
display

Reading data

Thisoptionisextremely useful when the user wishesto monitor the variation of
asignal over an undefined period of time.

When theuser clickson Continuousdisplay on the Pick-up menu, animmediate
pick-up isautomatically programmed with the configuration of inputs/ outputs
and times defined. The display window then activates and the programme starts
to show the pick-up.

Oncetheanalysistime has el apsed, the pick-up will reprogramme automatically
and the display window will initialise to show again the signal s being picked up.

The loop ends when the user presses Close window on the display window.
The recommended minimum analysis time for this programme command is 4

seconds. Shorter timeswould make Kaptoris reprogramme SAD450/SAD450M
interface on a continuous basis.

N.B.: The user may read off the last pick-up programmed during
continuous display.
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Figure 106

"Read pick-up data"
option on the Pick-up
menu

To convert the data picked up into signalsto allow the user towork with themin
Kaptoris, a data reading must be carried out. Kaptoris requests theSAD450/
SAD450M to send information with regard to the last pick-up, and interprets
this by converting it into signals which may then be processed and analysed.

To obtain dataconcerning apick-up from the SAD450/SAD450M interface, the
user clickson the Read pick-up data option on the Pick-up menu.

Pick-up

Interface skatus kest
Programme pick-up ¥
Continuous display
Display

Abork Pick-up

Read pick-up daka

Cornment

The user may also read the data by clicking on the Read button % onthe
tool bar. Read
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Figure 107
Confirmation window

Figure 108
Confirmation window

Chapter 5. Pick-ups

If, when the user isreading the data, the set of signalsisempty, aninitial analog
signd display window is created automatically, with amaximum of eight signals
(for moreinformation concerning signal display, consult Working with graphic
representation).

If, when the user is reading the new data, a set of signals already exists, the
system will request confirmation with regard to how to proceed by means of a

window which allows the user to choose between creating anew set of signals,
discarding the existing signals, or adding the signals to the existing set.

Confirmation I

ﬂ Do you want to add the new signals to the exizting signals?

o Yes @ Mo x Cancel

If the user wishes to add the signals, but the automatic naming option is not
activated, it ispossiblethat some signal names are repeats. Thiswindow will be
shown for each repeat signal.

Confirmation

1 H The signal PrimeraD already exists.
| What do you want to do?

{ Do not include the sig{

) Dverwrite 3 Change name

When the user clicks on Overwrite, the previous signal with this name will be
replaced by the new signal.

Whenthe user clickson Do not includethesignal, thesignal will smply not be
read and will not be included in the set of signals.

When the user clicks on Change nhame, he may use this window to change the
name of the new signal.
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Figure 109
"Change name of
signal" window

Change name of signal x|

N|

The signal zet already contains a signal PrimeraD
Write the new name
q/ Accept x Cancel | ? Help |

The user entersanew namein the box, clickson Accept, and the new signal has
been renamed. If the user presses Cancel, the signal will not be included in the
set.

Testing the status of the SDA450 interface

Figure 110

"Test interface status'
option on the Pick-up
menu

78

Thisadvisestheuser at any time of the status of the SAD450/SAD450M interface.

For the status of theinterface, the user clickson the Test inter face status option
of the Pick-up menu.

Pick-up

Interface status best

Programme pick-up ¥
Continuous display
Diisplay

dbaort Pick-up

Fead pick-up data
Carnrent

The user may also click on the Test button &
Test

on thetool bar.
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il 54D 450 interface data ]|

"SAD 450 interface
status" window

Interface ztatus: No pick-up programmed! ‘/@\‘

Data capacity: 63487

Yersion: 1.00

¢ Accept

Should the interface not respond, a message appears to advise the user that it
has not proved possible to communicate with the interface. This may happen if
the interface is not properly connected to the communications port or if it is
simply not plugged in.

The SAD450/SAD450M interface hasthreepossible statuses, asfollows:

1 No pick-ups have been programmed and the interface memory contains
no data for any pick-ups.

2 Theinterfaceis picking up data.

3. Theinterface has completed the last pick-up programmed, and the data
arestoredinitsmemory.

In addition to the interface status, the window al so showsthe interface memory
in bytes, and its version.
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Results

This section covers the options for processing of signals and data.
The SAD450/SAD450M interface does not need to be present to use these

Kaptoris commands, since the operations are carried out using sets of signals
which may have been picked upimmediately, or could befrom apick-upfile.

Pick-up files

Kaptoris alows the user to save the configuration and the set of signals with
which he is working. He may aso load a configuration and a set of signals
obtained on a previous occasion.

Thisallowsthe user to work with sets of signalsin the absence of the SAD450/
SAD450M interface.

Working with no connection to the SAD450/SAD450M interface disables the
pick-up options, but not the options for analysis and processing of signals.

Thepick-upfileshaveaKPT extension.

Saving a pick-
up

When the user saves a pick-up in a KPT-extension file, this saves both the
configuration and the total set of signals.

Saving a new _ _ _
document with 1 Click onthe Save button ; or on the Save option on the File menu.

no name

2. To savethe document in adifferent folder, click on aunit other than the
Savein option, or doubleclick on adifferent folder fromthelist.
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3. Writeanew namefor thefilein the Name of filebox.

N.B.: Long descriptive names may be used for filesif the user so desires.

Saving an _ o _
. 1. Click on the Save button A or onthe Saveoptionin the File menu.
existing S ave
document
Saving a copy of 2. Click on Saveasin the Filemenu

the document
3. Writeanew namefor thefilein the Name of file box.

4. Click on Save.

Suggestion: To savethe copy in adifferent folder, click on another unit of Save,
or click on adifferent namein thelist of folders, or use both procedures.

Opening a

piCk'Up To open aKaptorisfile, proceed asfollows:

1 Click ontheOpen button or onthe Open option of the Filemenu.

Open

2. InSearchin, click onthedrive, folder or Internet site which containsthe
document.

3. Inthelist of folders, double click on the folders until the system opens
the folder containing your document.

4. Double click on the document you wish to open.

Working with graphic representation

Understanding

the Sig nals Thesewindows provide a graphic representation of data.

display window
piay They can be of two types, depending on the type of signalsdisplayed : digital or
analog. The window functions in the same fashion whatever the signal type.
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Fi gure 112 ' Electronica2’, KAPTORIS CPA'Configuraciones y captac i ] 4

"Sgnal display”

window B peenynees

?1: ""i"" 0 E I E E ; —SegundatVaoltios]

71 "'*: """ "'"E"'":“"":'"":’"" —Saltnal[Vaoltz)

=Primeral

—S5alDigl

t
oo 0.z

T T T T T T T T i
0.4 0.6 og 1.0 1.2 1.4 1.6 1.8 .0
Time(Sec.)

Blue cursor
Red cursar'y

Difference in v

Thedigital

Segundad Saldnal FrimeraD SaDigl ¥ asicbluecusar 14300

Sample 144
10,0000 | E.0000 | 0.0000 | 5.0000 % ais red cLrsor [LE400

10,0000 | -2.0000 | 00000 | 0.0000 | Sample (=)

00000 | 80000 | nooo0 | 5ooon | iereneesas .70
S ampling time 10 Mzec

signals are al so displayed on the anal og-type windows, with values

between 0 and 5 volts.

Themaxim
right-hand

um number of signalsrepresented in thistype of window iseight. The
side of the window shows the names of the signals, for ease of

identification.

When the user clicks the mouse's right-hand button on the window, this menu
appears with zoom options and cursor activation options.

Figure 113
Energing menu

Cursars

The same options are available on the tool bar, on the image buttons.

Figure 114
Graph representation
options

o o B

Zoom + Zoom - Cursor

1 Zoom + enlarges the area selected by dragging the cursor.

2. Zoom - returns the window to its original appearance prior to

activation of Zoom +.

3. Cursorsactivatesthelower section of thewindow, highlightedin

Chapter 6. Results

yellow (for moreinformation, consult Cursorsinthe manual).
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Selecting the
signal to be
displayed

Figure 115
"Select signals to be
displayed” window

By default, the signalsare represented as afunction of time, but asignal may be
represented as a function of another signal (for more information, consult
Selecting signalsfor display).

The appearance of the signals may be modified using the menu option Define
representation.

To select signals for display, click on Select signals from the Representation
option on the main menu.

If the user isin asignals display window and wishes, or does not wish, to see
certain signals, he must choose the Select signals option on the menu, or click

o

the Select button on the tool bar.
Select

A window then appearswith two lists. Thelist on the right-hand side showsthe
signals not included in the representation, whereas the left-hand list shows the
signals included.

For selection of asignal, the user moves the signals he wishesto display to the
right-hand side, and the signals he does not wish to see to the left-hand side.

Select signals to be displayed 2=
Signals not displayed Signals displayed
Saltnal Segundad,
> .
— Salbigl
33
<
€<
Signal on X axis ITimE j
4’ Aocept x Cancel | 3( Eliminate ? Help |
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This window also allows us to eliminate signals. The lower box features the
signal shown on the X axis. By default all the signals are represented as a
function of time, but it is possible to represent a signal as a function of another
signal by selecting it from the pull-down list which appears when the box button
isclicked.

E“mmatmg The “ Select signals to be displayed” window is used for selection of signals.

signals
1 Use the mouse or the keyboard to highlight the signals you wish to

diminate.

2 ClickontheEliminatebutton. #  Cancel |

3. A messagewindow will appear to request confirmation for elimination of
the signals.

4. Thesignalswill be permanently eliminated when the user clickson Accept.
V’ Accept

Working with

CUISOrs A cursorisanindicator asto thevaluesonthe X and 'Y axes at a specific point
on the graph. The values are shown on the table at the bottom of the screen.
They aredefined by the position of the cursor, i.e., in accordance with the part of
the graph on which the user clicks the mouse.

Each display window has two cursorsin different colours.

The cursors are extremely useful for comparison of values at different points
alongthe X axis.

Activating the
display window There are three ways of activating the cursors for awindow, asfollows:

cursors 1 By clicking the right-hand button of the mouse on the display window,

and selecting the Cur sor s option.

Cursars

2 By clicking the Cursor button on the tool bar.

B

Curseur

3. By selecting the Cur sor s option on the Repr esentation menul.
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Disactivating the
display window
cursors

Using the display
window cursors

86

This activates the cursors on the signals display window in which the user is
working.

The lower section of the window will show the data for the cursors.

The cursors may be disactivated in two ways, as follows:
1 Byclickingon the button at the bottom of the display window.

2 By clickingonthe Cursor button ~ & on thetool bar of the main
menu. Cursar

3. By clicking on the Cur sor s option on the Repr esentation menu.

The blue cursor is positioned on the graph by clicking the right-hand button on
the mouse. It is shown as a blue line perpendicular to the X axis, positioned at
theclicking point.

Thered cursor is positioned on the graph by clicking theleft-hand button on the
mouse. It is shown as ared line perpendicular to the X axis, positioned at the
clicking point.

The table at the bottom of the window will show three values for each signal —
the value on the Y axis of the blue cursor, of the red cursor and the difference
between them.

If the user keeps the button depressed and the mouse pointer is moved over the
representation, the values update as the position changes.

N.B.: The direction keys may also be used to move the cursor over
the graph.
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Changing the

appearance of Tochangetheappearanceof adisplay window, select the Definer epresentation

option on the Repr esentation menu.

the display

Figure 116

"Define representation”
option on the
Representation menu

Figure 117 =10( ]
"Configuration of X axis ~Signals
graphl C repr %entatl on Size of pass Im Dirawing of signals——
window [~ Automatic scale -  Lines and datz
Mimimum IU
¥ Grille i Dats
b aximum |2 o lLies
Y axis
Size of pass |2 Size of dat |4 '3’
¥ Automatic scals
Mitimum |-12
¥ Grille
Maximum IB ‘ o Accept | ? Help |

Chapter 6. Results

| Representation

Define representation
Select signals

Signal data
Daka table

Signals calculator

CUrsors
Zoom +
Zoom -

Insert bext
Delete last bext
Delete all texts

Thefollowing window appears.

In thiswindow the user may modify theway in which the signals are displayed:

o W N P

Changing the lines to dotsin the Drawing of signals group.
Defining the size of the dotsin the Size of dot box.
Activating or disactivating the automatic scale on both axes.

Activating or disactivating the grille on both axes.

pass size and the maximum and minimum valuesfor both axes.

If the automatic scale is disactivated, the user can manually define the
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Adding signals from a file

Figure 118
"Add file signals’
option on the File menu

88

Signals may be added from afile to the set of signals with which the user is
working.

To carry thisout, the user must have aset of signalsand click onthe Add signals
option on the File menu.

| File

Cpen
Save
Save as ...
Close

add File signals

Prink report

Expaort EMP k
Export WrF
Expart TxT

Exit

The system providesatypical dialogue box to allow the user to select any KPT-
extensionfile.

Should the file selected and the current set of signals not prove compatible
(their analysis and sampling times must be the same), an error message appears
on screen.

A window appears to allow the user to select the signals we wish to add to the
set fromthefile.
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_Figqre 19 Select file signals 21|
"Select file signals’
window File: “\Electronica24vAPTORIS CRANConfiguraciones y cay
Signals in hle Signals to be added
Frirmeral) SalDigl
Saltnal > |
(Sequndad
3 |
<
<4 |
f Accept x Cancel | ? Help

Oncethe signals have been selected, click on Accept.

If the name of one of the signals the user wishes to add is repeated within the
current set of signals, awindow appearsto allow the user to giveit anew name.

Figure 120 x

"Change signal name"

window
N|

The signal zet already containz a signal  SalDigl

Wiite the new name SalDigl

¢ Accept

X Cancel | ? Help |

When the user clickson Cancel, the signal will smply not beincluded in the set.

If the user clicks on Accept, the signal will be included under the new name

written in the box.

Chapter 6. Results
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Eliminating signals

The signals may be eliminated on the same window on which the signals the
user wishes to view are selected. For information with regard to accessing the
window, consult the help section “Working with graphic representation”.

Creating a new display window

Kaptoris can show alarge number of display windows simultaneously, and the
signals to be displayed from each of these may be selected.

Should the user wish to add a display window to existing windows, he merely
clicks on a button.

The user can create analog or digital display window, depending on the type of
signals to be displayed.

Thedigital signals may be displayed in analog format but, should the user wish
toseethemin‘'0 and ‘1’ logic values, they must be viewed in adigital display
window.

To create a new analog display window, the user clicks on the New analog
window option on the Window menu.

Fi gure 121 Window

“"New anal 0g window" Mew analog window
option on the Window Mew digital windaow
menu

Close active window
Close all windows

Cascade
Horizonkal
Wertical

v 1 DKAPTORIS\Examples\Examplel  kpk

=

Analdg.

The user may also click on the Analog button on the tool bar.

To createanew digital display window, theuser clicksontheNew digital window
option on the Window menu.
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Figure 122

"New digital window"
option on the Window
menu

Sindow

Mew analog window

Mew digital window

Close active window
Close all windows

Cascade
Horizankal
Yertical

v 1 KAPTORISExamples\Example. kpt

[

The user may also click on the Digital button Digital| 0 the tool bar.

Thesignalsdisplayedinitialy arethefirst eight on thelist.

The user may select the signals to be displayed. For more information, see
Selecting signals.

Organising the windows

Chapter 6. Results

The display windows may be organised within the space available on screen.
Their size and position may be changed manually, one by one or automatically.

Thewindows may be organised automatically inthree different ways, asfollows:
1 Incascade, by clicking on the menu’s Cascade option.
2 Horizontally, by clicking on the menu’sHorizontal option.

3. Vertically, by clicking onthe menu’s Vertical option.
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The three options are to found in the Window menu.

_ Cascade”, Mew analog windo:
"Horizontal" and i i
Mew digital window

"Vertical" options on
the Window menu Clase active windaw
Close all windows

Zascade

Harizankal
YWertical

v 1 DUKAPTORISAE xamplesiExamplel . kpt

Closing the windows

The active display window may be closed by clicking onthe systemicon [X]or
clicking on the Close active window option on the Window menu.

Figure 124 Wird

"Close active window" Mews analog window
option on the Window e digital window
menu

Close active window

Close all windows

Cascade
Horizonkal
Wertical

v 1 MIKAPTORIS ExamplesiExamplel  kpk

The user may aso close al display windows created, using the menu’'s Close
windowsoption.
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Figure 125 \Windaow

"C.| ose all windows' Mew analog window
option on the Window Mesw digital windaw
menu

Close active window

Close all windows

Cascade
Harizontal
Yertical

v 1 MEAPTORIS\ExamplesiExamplal . kpk

Data table

The data tables show in detail the values of each sampling process for the
signals selected. The tables may be exported to text format and printed out.

To seethetable, click onthe Data table option on the Representation menu.

Figure 126 | Represerkation

"Data table" option_on Define representation
the Representation Select signals
menu

Signal data
Daka table

Signals calculatar

Cursors
Zoorm +
Zoarm -

Insert text
Delete last text
Delete all texts

The user may also accessthe datatable by clicking on the Table button Tabl on
the tool bar. —
The user then selects the signals he requires. Thisis carried out by displaying
thefollowing window, which allowshimto select, or eliminate, signalswithinthe
set.
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Figure 127 Select signals to be displayed ﬂil

"Select signals to be

displayed" window Signals not displayed Signals displayed
PrimeraD SalDig1
Salhnal
?
>
£
£

¢ Accept x Cancel 3( Eliminate ? Help

If nosignal isselected, and the user clicks on Accept, awarning message appears.

Oncethe signal s have been selected and the user clickson Accept, thefollowing
window appears. Thefirst row containsthe names of the signals, whilst thefirst
column shows the number of the sample.

Figure 128 =1

Data table window

Sample SalDigl | PrimeraD | SalAnal |Segundah =
1 1] n -2.0000 -7.6304
2 n -2.0000 -10.0000
3 1] n -2.0000 -10.0000
4 n n -2.0000 -10.0000
5 n n -2.0000 -10.0000
[ 1] n -2.0000 -10.0000
i n n -2.0000 -10.0000
8 n n -2.0000 -10.0000
| 1] n -2.0000 -10.0000

Export to TXT file

Print table

Help ?

Kaptoris. Operator's manual



Thiswindow also alowsthe user to export signal datato text filesby clicking on
Export to TXT file, andto print them out by clicking on Print table.

To close the window, the user clicks on the systemicon [x]or uses Ctrl+F4.

Signals data

If the user wishes to know other characteristics of the signals, such as their
names or origin, he must click on the Signal s data option on the main menu.

Figure 129 Representation
Signal data optlon.on Define representation
the Representation :
Select signals

menu

Signal data
Drata kable

Signals calculakor

Cursars
Zoom +
Zoorm -

Insert bexk
Delete lask kext

Delete all texts

The user may also accessthe datatable by clicking onthe Dataicon E'} on
the tool bar. Data

The window shows information concerning the characteristics of each signal.
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Figure 130 21|
"Sgnal data" window
|E| Select a name |§| Data
Sampling time: 10 Mzec
Humber of samples: 201
@ Ornigin Analysis time: 25ec
Analog outputs 1 Type: Analog
Form: Step I"__ eyt e B0
Drelay time : 1 Minimum: 2100
Offzet amplitude [Wolks): -2
Step amplitude Valts]: B
Average: 2.02
Integral: 4.04
& Booept ? Help

The Name box shows the signal whose data are being displayed. To select
another signal, the user clicks on the E| button on the box. A pull-down list
appears, alowing the user to select from all the signalsin the set.

The name of asignal may be changed by clicking on

ul

window appears, allowing the user to rename the signal.

Figure 131
"Rename signal”

window E

Rename signal

Write the new name

" Accept

. Thefollowing

The other data concerning the signal are as follows:

- Theorigin may beasignal picked up from the exterior or an output. The
signal could also comefrom the calculator or from an operation.
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- Depending on the origin, the bottom left-hand box will show data such
as the type of generator for adigital output, or the input number where
the signal was picked up. If the signal is from a calculator or a digital
input, thisbox will beempty.

- Thebottom right-hand box showsthe val ues of anumber of calculations
which may be of interest to the user. In the case of an analog signal, the
maximum, minimum, mean and integral valuesare shown, and inthe case
of adigital signal the number of ascending and descending flanks.

- The dataon the top right-hand side are the same for any type of signal:
sampling time, number of samples, analysistimeand typeof signa (analog
or digital).

To exit thiswindow the user clickson Accept.

The signals calculator

Figure 132

"Sgnals calculator”
option on the
Representation menu

Chapter 6. Results

Thisoption allowsthe user to generate new signalsfrom those already in the set
of signals.

Thecalculator carriesout calcul ationswith analog and digital signals. It includes
the same operators as the operations window, and the difference liesin that the
signals generated by the calculator are isolated results. Each data reading
generatesasignal for each defined operation, and thisisnot the case for signals
produced by the calculator.

The calculator is activated using the Signals calculator option on the
Repr esentation menu.

Fepresentation

Define representation
Select signals

Signal data
Data table

Signals calculatar

Cursors
Loom +
Lo -

Insert texk
Delete lask kext

Delete all texts
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Digital signals
calculator

Figure 133
"Digital signals
calculator"

Theuser may also accessthedatatable by clickingontheCalc. icon

thetool bar.

The calculator allows the user to operate with signals of the same type, i.e. he

may operate with analog or digital signals.

The type of calculator which appears when the signals calculator is activated
depends on the type of graphic representation with which the user is working.

- If theuser isworking with agraphic representation of digital signals, the

calculator activated will beadigital signalscalculator.

- If, onthe other hand, the user isworking with agraphic representation of
analog signals, the calculator activated will be an analog signals

calculator.

alou,

Thistype of calculator allowsthe user to perform cal cul ations among the digital

signalsin the set of signals.

Digital signal calculator 7] x|
| Primeral) Result
Iz
OR AND NOT
i
X0R NAND NOR
AC
XNOR RESULT
Add ta zignal zet
X Eit caloulatar ? Help
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Chapter 6. Results

The operationswhich can be carried out with the digital signalscalculator areas
follows. OR,AND, XOR, XNOR, NOR, NAND andNOT.

Theresult of an operation between signalsisanother signal. Oncethecalculation
has been carried out, the user may select one of two proceduresfor the resultant
signal, asfollows:

1 Giveitanameand add it to the set of signals.

2. Continue to operate with the resultant signal and another signal
from the set.

Theuser exitsthe calculator by clicking on Exit calculator.

Asof thismoment, any signalsgenerated in the calculator will beavailableinthe
set of signals.

Operatingwith thedigital calculator
1 Select asignal from the list of digital signals. The name of the signal
appearsin the upper box, which showsthe operationslike acalculator as
they are defined.

2. Click on the button showing the operation you wish to carry out.

3. Should another operand be taking part in the operation, select another
signal fromthelist of digital signals.

4. All the operations buttons disactivate, and the Result button activates.
5. Click on Result to carry out the calculation for the operation defined.

6. The display shows the word “Result”. The Add to signal set button
activates.

7. 1f you wish to continue operations with the result, begin the sequence
again from step 2.

8 Click onthe Add to signal set button to movethe“Result” signal to the
set of signals.

9. A window appears requesting a name for the signal .

10. Click on Accept to add the signal to the calculator list and the set of
signalswith which you are working.

N.B.: The AC button clearsthedisplay likeanormal calculator. The
Insand M buttons perform the memory functions of anormal
calculator.
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Analog signals calculator

Figure 134
"Analog signals
calculator"
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Thistype of calculator allowsthe user to perform cal cul ations among the analog
signalsin the set of signals.

Analog signal calculator 2=l
Caldnal Result
Inz
+ — X
i
.." d/dt fdx
AC
Filter Result
=
Constant I Add to signal zet
XK Eit calculator | ? Help

The operations which can be carried out with the analog signals calculator are
asfollows: add, subtract, multiply, divide, filter, integral and derivate.

Operations may also be carried out between signals and constants.

The result of each operation between signals is another signal. Once the
calculation has been carried out, the user may select one of two procedures for
the resultant signal, asfollows:

1 Giveitanameand add it to the set of signals.

2. Continue to operate with the resultant signal and another signal
from the set.

Theuser exitsthe calculator by clicking on Exit calculator.

Asof thismoment, any signalsgenerated in the cal culator will beavailableinthe
set of signals.

Kaptoris. Operator's manual



Analog signalscalculator

1

9

Select a signal from the list of analog signals. The name of the signal
appearsin the upper box, which showsthe operationslike acalculator as
they are defined.

Click on the button showing the operation you wish to carry out.

Should another operand betaking part in the operation, select the second
operation signal or defineaConstant.

All the operations buttons disactivate, and the Result button activates.
Click on Result to carry out the operation defined.

The display shows the word “Result”. The Add to signal set button
activates.

If you wish to continue operations with the result, begin the sequence
again from step 2.

Click onthe Add to signal set button to move the “ Result” signal to the
set of signals.

A window appears requesting a name for the signal.

10. Click on Accept to add the signal to the calculator list and the set of

signalswith which you are working.

N.B.: The AC button clearsthedisplay likeanormal calculator. The

Insand M buttons perform the memory functions of anormal
calculator.

Reports

Kaptoris can print out reports which include the following:

Graphic representation.
Datatable.

Comments.

To accessthereportswindow, click onthe Print report option of the File menu.

Chapter 6. Results
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Figure 135 | Fje
"Print report" option on

h O
the File menu S

Save
Save as ...
Close

#dd file signals

Print repark

Expork BMP b
Expark WMF
Export TeT

=

Frint

Exit

The user may also access the reports window by clicking on Print on the tool
bar.

The window shows the appearance of the page, and the position of the various
parts of the report on the page.

Figure 136 Il

"Preliminary
presentation” menu Printer.. 45

" Horizantal

—Print options:

v Graphic reprezentation

Tomentar
s captacié

v Commert

¥ Data table

Frint | ‘ / Accept ? Help |

- The user may choose which parts of the report to print by selecting the
appropriate verification boxesfrom the Print optionsgroup.
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- ThePagegroupisused to select either horizontal or vertical modefor the
page.

- To seethe properties of the printer, click on the Printer button
Piter. ) , and the Windows printer dial ogue box appears.

- Click onPrint to print out the report.

- Click on Accept to close the window.

N.B.: If the user wishesto add personal data or data concerning the
pick-up, these may be included using the comments section.

Adding a comment

The user may add a comment to the pick-up to provide more data, or to add
personal data which may appear on the subsequent report.

To access the comment editor, click on the Comment option on the Pick-up
menu.

Commenj[ option on Interface stakus tesk
the Pick-up menu Programme pick-up ~ #

Continuous display
Display

Abort Pick-up
Fead pick-up data
Comrnent

A window appearswith abox for the user to writein comments, and amenu with
three simple options.
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Figure 138
"Comment on pick-up"
window

E-Comment on the pick-up

Editor  Help

The menu commands are asfollows:
- Clear deletesall itemswritten up to this point.
- Open shows the comment on the pick-up.
- Save saves the changes made to the comment.
- Exit closesthe window and, should any changes have been made which

have not yet been saved, the system provides the option of saving
before the comment window closes.

Working with texts

Figure 139

"Insert text" option on
the Representation
menu

104

Itis possibleto insert short texts into the graph, and position these as required.
Toinsert aniteminto atext, click on I nsert text on the Representation menu.

| Representation

Define representation
Select signals

Signal data
Data kable

Signals calculakor

Cursors
Zoorm +
Zoom -

Insert texk

Delete last text
Delete all texts
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Figure 140
"Insert text" window

Figure 141
"Delete last text" option
on the Representation

Chapter 6. Results

menu

A window appears with abox to writein the text to be inserted.

Csertte L=IE

T

Text to be inserted ||

«’ Accept x Cancel ? Help

The user clicks on Accept, the text appears on the graph and may be positioned
anywhere by using the mouse to drag it to the required position.

If the user wishes to eliminate the last text inserted, he simply clicks on the
Deletelast text option onthe Representation menu.

Fepresentation

Define representation
Select signals

Signal data
Data table

Signals calculakor

Cursors
Zoarm +
Zoomn -

Inserk texk

Delete last bext

Delete all kexts

If the user wishesto eliminate all text insertsfrom the graph, heclickson Delete
all textson the menu.
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Figure 142

) | Representation
"Delete all texts' option
on the Representation Define representation
menu Select signals
Signal data
Drata kable

Signals calculator

_ursars
Foom +
Zoarm -

Insert bexk
Delete last text

Exporting

Kaptoris allows the user to export data belonging to pick-ups which may be
exported with graphic display aseither Windows Bitmap (.BMPfiles) or Windows
Metafile (WMFfiles).

It isalso possibleto send the graphic display to the clipboard by clicking on the
Export .BM P option, and then to clipboar d on the File menu.

Detailed datafor each sample and signal may be exported to text format (TXT
files).

.BMP format

1 Toexportasignal display, there must befirst beasignal display window.
Click ontheExport .BM P option on the File menu.

2 A Savediaogue box appears. Write in the name you wish to give to the
BMPfile.

3. ClickonAccept.
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.TXT format

.WMF format

Chapter 6. Results

To export signal data, there must first be a set of signals. Click on the
Export .TXT optiononthe Filemenu.

A Save dialogue box appears. Writein the name you wish to give to the
TXTfile.

Click on Accept.

To export signal displays, there must first be a signal display window.
Click ontheExport .WM F option on the File menu.

A Save dialogue box appears. Writein the name you wish to give to the
WMFfile.

Click on Accept.
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User interface

General description

The figure below shows the appearance of the main window for the Kaptoris
application:

Figure 143 KAPTORIS - D:\KAPTORIS' Examples'Examplel.kpt _5]xl

File Corfiguration Pick-up Representation Window Help

Mainwindow = ® 2 @ 2 & 4 © & 2 B B & @ B O 8 0O

Open  Save  Print 1.0 Piog. FRead  Test Abot Select Data  Table Cale. Zoom+ Zoom- Cuwisor  Digital Analog  Help

D:KAPTORIS'ExamplesExamplel.kpt

—SegundadValtios)

—SalnallVolts)

—FrimeraD

—S5alDigl

10
TimelSec ]

Segundad  Saldnal  PrimeraD  SalDigl 24 ais blug cursor
Sample

Blug cursor v 0 :
# awis red cursor

Red cursor 'y a Sample

Difference X asis
Sampling time

Difference inr [t}

16/03/200M 145558

The window isdivided into the following sections:

- Menu, showing al the Kaptoris commands.

- Tool bar, consisting of buttons which carry out the most frequent
operations. Everything which can be carried out by clicking buttons on
the tool bar can also be performed using the menu.

- Signal visual display windows. Any windows of thistype may be opened,

and they contain a graph section and a section of values which are
activated by the cursor.
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- Statusbar, showing the date and time, with icons showing possible pick-
ups and aline to explain the meaning of some buttons when the mouse
arrow is positioned over them.

Menu

Thefollowing table showsall the menu commands and abrief description of the

operations performed by them.

FILE menu

Open OpensaKaptoris.KPT extensionfile

Save Saves the signals and the configuration in the
file

Close Closesthe current set of signalsand clearsthe
configuration

Add filesignals Adds new signalsto existing signalsfrom a
file

Print report Provides a pre-display of the report to be
printed out

Export BMP/tofile Exportsgraphic representation to aBMPfile

Export BMP/todlipboard Exports graphic representation to the clipboard

Exit Closes the application

CONFIGURATION Menu

I nputsoutputs Showsthe configuration window for theinputs
and outputs (1/0) belonging to the SAD450
interface

Appearenceof 1 /O window Shows awindow where you can choose the
kind of interface you will work with.

Open configuration file Loadsthe configurationfrom aCFGfile

Saveconfiguration file Savesthe current configurationin aCFGfile

Saveas... Saves a copy of the CFG file under another
name.

PICK-UP Menu

Test interfacestatus Tests the status of the SAD450 interface and
shows the information

Programmepick-up/analog Programmes an analog trigger pick-up

trigger

Programme pick-up/digital Programmesadigital trigger pick-up

trigger

Programmepick-up Programmes an immediate pick-up

Programmedelayed pick-up ~ Programmesadelayed pick-up
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Display
Continuousdisplay

Abort pick-up
Pick-up dataread

Comment

REPRESENTATION Menu

Displaysthe pick-up currently being performed
Programmes and displays the pick-up
automatically until the user decidesto halt the
process

Aborts the pick-up programmed or being
performed

Reads the SAD450 interface data and creates
the signals

Opensthe pick-up comment editor facility

Definer epresentation

Select signals
Signal data
Datatable
Signalscalculator

Cursors
Zoom+
Zoom-

Insert text
Deletelast text

Deleteall texts

WINDOW Menu

Definesthe style of the graphic representation
Selects the graphic representation signals

Viewsthe general characteristicsof thesignals
howsthetablewith all samplesfor each signal

Digital/analog calculator for most frequent
operations

Activates the cursors option for the active
graphic representation

Enlarges the area selected on the graphic
representation

Returnsthe graphic representationto itsnormal
appearance

Inserts ashort text in the graphic
representation

Deletesthe last text inserted in the graphic
representation

Deletes all textsinserted in the graphic
representation

New analogwindow
New digital window
Closeactivewindow

Closeall windows
Cascade
Horizontal
Vertical

Creates a new graphic representation window
with analog signals

Creates a new graphic representation window
with digital signals

Closes the graphic representation window
activated

Closesall the graphic representation windows
Organises the windows in a cascade
Organisesthe windowsin horizontal format
Organisesthewindowsin vertical format

111



HELP Menu

Help topics Opensthe Kaptoris help facility and showsits
contents
About Kaptoris Showsthe Kaptorisinformation window

Tool bar
Thetool bar contains a subset of the operations which may be carried out using
menu commands.
Figure 144 B 7
by 2 B & B 7 ® 4 © o
Open  Save  Frint [0 Frog. Read Test  Abart  Select
5 @ B B =B B
Data Table Calc. Zoom+ Zoom- Curzor Digital Analog Help
Thesebuttonsmay beused tocarry out thefollowing oper ations:
& Opensapick-upfile.
Open
&': Saves the pick-ups' data and configuration.
Save
lgl Prints out customised reports.
Frirt
Configures the SAD450 interface inputs and outputs.
140
ﬁ- Tests the status of the SAD450 interface at any time.
Test
i Programmes animmediate pick-up.
Prog.
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Read

Abort

Select

Data

Table

B

Cursor

Diigital

2l

Help

Chapter 7. User interface

Reads the data which the SAD450 interface contains.

Aborts the pick-up being performed.

Selectsthe signal s appearing on the active graphic representation.

Shows the characteristics of the signals.

Displays, prints out and exports data from signal sampling.

Displays values in accordance with cursors on graphic

representation windows.

Enlarges the graphic representation.

Returns the graphic representation to its original size

Creates anew graphic representation window for analog signals.

Creates anew graphic representation window for digital signals.

Provides access to the Kaptoris help facility.
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Extension of files

The Kaptoris application features three types of files, asfollows:
1 KPT. Kaptorisfileswhich include configuration and signals.
2 CFG. Configurationfiles.
3. TBA. Filescontaining digital or analog tables
Data may also be exported in variousformats, asfollows:
- BMP. Graphic representation to a Windows bits map.
- WMF. Graphic representation to aWindows meta-file.

- TXT. Sampledatatabletotextfile

Information windows

These windows provide awarning message, and normally have only one button,
Accept, which closesthewindow whenitisclicked.

Figure 145  prrmsss X

Information window
E | cannot connect with the SAD 450 interface

Warning windows

Thesewindows show amessage following an error, and normally have only one
button, Accept, which closesthe window whenitisclicked.

Figure 146 e =
Warning windows
! | The analyszis ime defined iz less than 4 seconds!Cannot be
displayed.
V‘ Yes
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Confirmation windows

These windows request confirmation from the user with regard to the next
operationto be carried out. Normally thistype of window asksif the user wishes
to save the changes.

Figure 147 Confirmation x|
Confirmation window

E Do you want to save the configuration data and the zignals?

« Yes @ No X Cancel

Exiting Kaptoris

The user can close the Kaptoris application in three ways, as follows:

1 By clicking onthe system button inthetop right-hand corner of the
mainwindow.

2 By clicking on the Exit option on the File menu.

Figure 148 File

Exit File menu" option Open

Save
Save as ...
Close

&dd File signals

Print report

Export BMP 3
Expork WME
Export TXT

3. Using the Ctrl+F4 key combination.

N.B.: If thelast changes have not been saved, the programme allows
the user to save these before exiting.
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Use of the help facility

Figure 149

"Help topics' option on

116

the Help menu

The user may obtain help by following the normal procedure. He simply clicks
on Help topicson the main Kaptorismenu. Hethen clickson the Contentsfileto
move around the help file's contents table. He can enter the I ndex file to carry
out atopic search using the Help facility’s index of topics, or he can use the
Sear ch file and its text search function to find specific words and phrases.

| Help

Help topics

Abouk KaPTORIS

The suggestions show information concerning the various items which
appear on screen. To see asuggestion relating to adial ogue box option, click on
the question mark and then click on the option. To see the name of atool bar
button, place the mouse arrow over the button until the name appears.
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Practicals

Practical 1
This practical will configure two inputs, two outputs and an operation. The
system will perform a delayed pick-up, and then display the data table. The
“Signal data” option is also involved in this practical.
The first step consists of configuring the inputs and outputs involved in the
configuration.
Theuser must activate digital input A1 and digital analog C1, and thisiscarried
out by clicking on the appropriate verification boxes.
With SAD450:
Figure 150
< M 0l o O O B0 0l ol gl
7] 7]
SEAE| SERE
£npl| ol D2 Dz Dz 5=l
.% M 4 % O & o 0 Ll L
Nel|l OBl cc|os|oc| 8¢
| ml & [ (& |&E
7 7
= D2z | |< | <
O el 0O 3
[ Dir. " Dir. " Dir. [ Dif.
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With SAD450M:

Figure 151
SAD450 - M

The user now defines two outputs with the following data:

- Digital output W1
- Name: Saldigl

- Generator : Pulsetrain

- Delay time: 0 seconds
- Timeat 1 (Ton): 100 milliseconds
- Timeat O (Toff): 100 milliseconds.
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Fi gure 152 Configuration of digital output

Digital pulse train generator

- Analog output Y1
- Name: SalAnal
- Generator: Step

- Delay time: 1 second
- Offset amplitude (Ao): -6 volts
- Sep amplitude: 6 volts
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Figure 153 2l

Mame of analog output ISaIAna‘I
Step Senoidal
b= L
Ramp Analog table
£ ]
¥ Eliminate generatar Q/ Lcoept | x Cancel ? Help
x
Delay time II] IMsac 'l
" &1
Dffzet amplitude [Yoltg] I-B |
Ao |
|
Step amplitude [Volts) IB Hoemn T To: Delay time
Ao Offset amplitude
A1 - Step amplitude
J Accept | x Cancel | J-'L Clear | ? Help |

Once these two channels have been defined, the outputs section of the
“Configuration of inputs/outputs window” looks like this:

With SAD450:
Figure 154 gEl‘ EI o 1 _| . N
goz S0 O] £ | 2
gos I 5m ) o2 | o
%EI4_| EEI*‘ | % %0
50 Wl o0s Wl < | <
“os | 08 L o | ey
Oz | or |
Me ]| re _J|ER_| L8|
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With SAD450M:

Figure 155 SADATOl ¥
W w1 oo
=
[ w3 |
[ Wws |
[ Jws |
u
Rz |
Qs |
[ oif.
The user must now define an analog operation by clicking on the Analog
operations button. The operations window appears, and the operation to be
defined isasfollows:
- Name: OpAnal
- Description : EntAnal * -0.5
Figure 156 ¢ Digital operatians

# Analog operations

Operand 1 Operand 2 Dperations Descriptions
Enténal Name Opéinal [Entdnat = -05]
Saldnal = - | Saldnal l—
= | | Unit [Volts]
fdx |

Add 5§

dfdt |
¥ Delete
Constant - Constant
I— ilter | IUE—

 Acoept | X Cancel ? Help
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The user then defines the times:
- Analysistime: 2 seconds
- Sampling times: 1 millisecond

- Number of samples: 2001

Figure 157 Sampling timeIT IMSEC j
Analysis timeIE ISE:: j
Humber of samples IEUU'I
iﬂ} Fastest pick-up |
The configuration has now been completed, and the user clicks on Accept.
If you intend to use this configuration, it must be saved. Click on the Save
configur ation option.
Figure 158 InputsCutputs

Cpen configuration File

Save configuration File

Save as ...

Now the user must prepare the connections for the channels which are to take
part in the pick-up. On this occasion the outputs will be connected to the inputs
asfollows:

- SalAnal to EntAnal

- SalDigl to EntDigl
Thistimewe are going to define adelayed pick-up, and so weclick on Delayed

pick-up on the Pick-up menu. We must define a delay time of 2 seconds and
then click on Accept.
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Figure 159

Figure 160
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Fick-up

Interface skatus kest

Programme pick-up

Continuous display
Display

abark Pick-up
Read pick-up data
Zamrment

Trigger
Immediate

k

After 4 seconds, if al iswell, the pick-up datawill be stored in the SAD 450's
memory. Click on Read on thetool bar to transfer the signalsto Kaptoris, which
displays a graphic representation window asfollows:

t t t t t t t
oo 0 04 0.6 0.8 i0 12 14
Time(Sec.]

—Ent&nal [Yoliog)
=SaltnalVols]
—0Opdnallvoals)
=EntDigl

—S5alDigl

The Signal data option on the Repr esentation menu shows the origin of each
signal and other data of interest. The window appears with data such as origin,
timesand anumber of cal culated valueswhich will depend on thetype of signal

selected from the pull-down list.
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Figure 161

5

Data

A4

[N] selectaname [D] bata
=| = | Sampling time: 1 Mzec
Humber of zamples: 2001
@ Origin Analpsiz time: 25ec
Analog operations ‘* Type: Analog
M aximum: .02
Operand 1: Entdnal Minimum: 3
Operand 2: 0.5
Diezcriptions: [EntAnal =-0.5)
Uridad: Veltios Average: 0.00
Integral: 0.
¢ Accept ‘? Help

To view data from each sample, the best ideaisto consult the data table. When
the user clickson the Tableicon on thetool bar, awindow appearsto alow him
to select the signal swhose values he wishesto display. It isextremely important
to select only signals of interest, particularly with regard to pick-upswith large
volumes of data, since the time required to generate the table increases in
proportion to data.

In this case it is not necessary to omit any signals. When the user clicks on
Accept, the data table appears.
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Figure 162
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Table

\ 4

Select signals to be displayed ilﬂ
Signals not dizsplayed Signals displayed
i EntAnal
EntDigl
> Opanal
- SalAnal
SalDigl
>
£
£4
¢ Accept x Cancel | 3( Eliminate ? Help
Data table -0l x|
Sample Entanal | EntDigl OpaAnal | SalAnal ﬂ
1 1] 0.0024 -B.0000
2 -5.9961 1 29380 -B.0000
3 -6.0205 1 30103 -B.0000
4 -6.0205 1 30103 -6.0000
L] -6.0156 1 3.0078 -B.0000
[ -6.0156 1 3.0078 -6.0000
¥ -5.9961 1 29380 -B.0000
g -5.9961 1 29380 -B.0000
9 -6.0205 1 30103 -B.0000
Export to TXT file :
Print table
Help ?
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Thiswindow allows the user to export the table to afile, and to print it out.

To closethewindow, simply click onthe[%] buttonin thetop right-hand corner
of the window.

To complete thisfirst exercise, we must save the results obtained in afile. We
click on Save, either on thetool bar or on the File menu.

If the user wishes to see the result of this exercise, thefileisto be found in the
following directory:  KAPTORI SIEjempl os\Ejempl o2.kpt' .

Practical 2
This practical generates” Table” -type analog and digital output signals. The
signals are read and stored in such a way as to allow the user to view them
together with the signalsin the previous example.
Thefirst step is to configure the outputs which are to take part in the pick-up.
For thisexample, we assume that example 1 has been | oaded.
We must activate digital output W3 and analog output Y 2, selecting in both
cases a Table-type generator and configuring it.
The tables are stored as text files. Thefirst line shows the number of values of
which the table is composed, and then one value per lineis entered (the values
must lie between +10 and -10 Volts):
Example of a table with 5 values
5
1.2567
1.0000
0.1250
0.0000
0.1000
How to create a table
- Thetable editor (for more information, consult “ Table editor”) proves
useful when wewishto edit or modify existing tables. We can also create
new tablesbut, sincethisiscarried out manually, there should beasmall
number of values.
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Figure 163
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- To create tableswith many values (100 or more), it isadvisableto usea
compiling facility and use the code to automatically save in afile the
values of the type of signal we wish to generate. The
“KAPTORIS\Ejemplositablas\” directory containstwo small applications
which respectively implement an exponential signal and adigital signal.

GenExpAna: This application uses a constant, the frequency of the
signal and the sampling time to generate a table-type file for the
function: y=exp(xt)-1.

GenDigital: This application uses the frequency of the signal and

the sampling time to generate a table-type file for the signa in the
following format:

111111

LT

n 208 38 4nB .. n

- Inboth applications, the number of points on the table is calculated in
accordancewith thefollowing formula(wherefs=frequency of thesignal
andtm =samplingtime).

N°datain base= 1/(fs*tm)

To generate the two tables to be used, we will use the two sample executions:

- For analog output X2, we must create atablewith GenExAna. Thevalues
will beasfollows:

Name of the table file = TablaExp
Sgnal constant (x) = 1.2
Frequency of the signal (fs) = 0.5
Sampling time (tm) = 0.001

- Fordigita output W3, we must create atable with GenDigital. Thevaues
will beasfollows:

Name of the table file = TablaDig
Frequency of the signal (fs) = 0.5
Sampling time (tm) = 0.001
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Once we know the names of the files in which the tables are stored, we can
define the parameters of the outputs.

Configuring analog output X2

Fi gure 164 Configuration of analog output

Configure Analog table

L M

TablaExp.tha
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Configuring digital output W3

Fl gure 165 Configuration of digital output

SalDig3

Configure digital table

@ fMsee

Tablalig.tha
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Once both outputs have been configured, thisis the appearance of the outputs
section in the inputs/outputs window:

With SAD450:

z O ol
202 [
oo
Ay
05 [
“re || e
A i
s || e

Figure 166
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outputs Y
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Digital outputs X

"
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With SAD450M:

Figure 167
SAD450 - M

|
"
a
=
e
"
=
]
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Thetimesto be configured are asfollows
- Sampling time = 1 Msec.

- Analysistime= 2 Sec.

Figure 168
g Sampling timel'l IMSEC j
Analysis time|2 ISE:: j
Humber of samples IEUU'I
Gﬂ} Fastest pick-up |
To carry out the pick-up, the user presses Accept to leave the configuration
window. He then clicks on the Prog. icon on the tool bar. A window appears,
“Programming immediate pick-up”, and pick-up commenceswhen heclickson
Accept.
Figure 169 7

Prog.

\4

Programming immediate pick-up 2lx]

Sampling time

Analyziz ime

Humber of samples |2E|U1
Fastest pozsible pick-up t—ﬂ} |
¢ Accept x Cancel | ? Help |

The next step, once the analysis time has elapsed, is to read the data in the
memory of the SAD450interface. Todothis, simply click onthe Read icon onthe
tool bar. The graphic representation which then appears shows the signals in
example 1, in addition to the new features, SalAna2 and SalDig3.
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Figure 170 &

Fiead
Confirmation
E Do you want to add the new signals to the existing signals?
« Yes @ No | X Cancel

~—SalbnalMolts]

—Primerat oltioz]

—SaltnaZ[vaolks]

—Salbigl

—Prnmeral

=Salhig3

oo 02 04 06 0F 10 12 14 16 18 20
Time[Sec.]

Sinceit may prove cumbersometo view al theanalog and digital signalstogether
(thedigital signalshavevaluesof 0 and 5 Volts), thefirst thing to do isto display
only the analog signals on the current graphic representation. To do this, click
on the Select icon on the tool bar, and leave SalAna2, SalAnal and PrimeraA
onthelist of signalsdisplayed. Click on Accept to seethe signals more clearly.
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Figure 171
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To seethedigital signalswith logic values‘1' and ‘0’, we must move to a new
digital graph window. Simply click onthe Digital icon on thetool bar and anew
graph appears showing only digital signals.

Figure 172 |

Crigital

\ 4

Time[Sec.]
| |
™ ~%alDigl
1 .
—Prirmeral
1}
=—5alDig3
1 .
u i h

0o 02 04 0 08 W00 12 14 16 18 20
TimelSec.]

We use the Cursors option to obtain a specific value at a point on the graph
shown in the digital representation window. Position the mouse on the point
you wish to analyse, and thelower valuestable shows, for each signal, thetime,
the X and Y value, and, if the two cursors avail able have been defined (red and
blue), the difference between them.

For this operation the cursors may also be moved using the direction keys on
the keyboard, with the same resullt.
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Figure 173 Zoom +

Zoarn -

Cursors

C:hKaptorish Exemplest Ejemplo2 kpt 1ol =l

Time[Sec.]

—SalDigl
l_
—PrimeraD
i
" L
i
1‘8 2

0o 0z 04 0E iR 10 12 14 16
Time[Sec.)

—5allig3

0

SalDigl Primeral SalDig3 ®awisblue cursor 08210 F

Sample 222
Blue cursor ™y’ 0.0000 0.0000 0.0000 % s red cUrsor 1 E740
Red cursor 'y 1.0000 1.0000 0.0000 Sample 1675

Dviff & -0.8530
Differencein’ 10000 | 10000 |  0.0000 TSRS ) S

Sampling time 1 Mzec

Finally, click onthe Save option on the File menu, and save thefilewith aname
of your choice.

Thefilefor thisexampleisto befound in the' KAPTORIS\Examples/” directory.

Practical 3

This practical performs pick-up and display of an analog signal.

The signal is displayed on screen during pick-up, and its values are not stored
inthememory.

The signal picked up must be generated in a unit or module externa to the
programme, sincein thisexampleno output signalswill be generated. A commercial
signal generator may be used.

We must first configure the analog input which will pick up the signal from the
exterior. We must configure analog input C3, or any other we wish to use.
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Figure 174

Figure 175

If any inputswith another configuration are activated, these must be disactivated.
Before carrying out the pick-up, we define the times with the following val ues:
- Sampling time: 1 Msec.
- Analysistime: 5 Sec.

With SAD450:

Configuration of I/ 0 - SAD450 2=l
= O <o Hf > N

<00l e oo Bl gl Bl Bla 0: O Soe O £ | 2
= 2|| = 2 22 52 = =
20 | £ i P By By Bl <505 50 5 53 | 52
EoM|Eo6| of of w| o |oDeMize W | <
cOBEls0E £ £ £ 21 os DE—ID1_|E|1_|
Os| osl|de|88|SE g2 o7l o

oel| omls [£ |§ | S s DleJﬂJ
ol 0O

I™ bir. I Dif. [~ Dif. I Dif.

Sampling time |1 Msec ‘I 2. Digital operations F¥ Activate operations x Cancel
Analysis limelE— lﬂ # Analog operations [~ Automatic naming e
Number of samples [5007 =
N*® of pick-ups performed -> 0 ﬂ i
&Y Fastest pick-up | ? Help

With SAD450M:

Configuration of I / O - SAD450 x|

Gt (oo ] Mesc ¥
SAD450 - M Analpsis time (5 [Eec
Humber of samples [5001

iﬂ} Fastest pick-up |

% Digital operations

3 Analog operations

[¥ Activate operations

[~ Automatic naming

N*® of pick-ups performed -> 0

x Cahcel
‘  hocept

I—L Clear

? Hep

Whenweclick on Accept, the configuration iscompleted. Thenext procedureis
to programme an immediate pick-up, and soweclick on Prog. on thetool bar and
on Accept on the* Programming immediate pick-up” window.

KAPTORIS. Operator's manual



Figure 176

Figure 177
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Now we must select the Display option on the Pick-up menu.

Pick-up

Interface skakus kest

Programme pick-up ¥
Conkinuous display

Display

abork Pick-up
Fead pick-up daka
arrment

A window opens to show the signal being picked up by analog input 1, or any
other selected.

Display of pick-up in progress

—Enthnal [Walts)

Temps(Seql

Pick-up complete 1=} Adtivate/Disactivate outputs | | " Close window I ? Help |

The signal in the example was generated using an oscilloscope and its
characteristicsare asfollows:

- Typeof signal : senoidal
- Frequency: 1Hz
- Amplitude: 6 volts (peak to peak).

Once the analysis time has elapsed, in this case 5 seconds, the entire signal is
displayed.

The user may stop display of the pick-up at any time by clicking on Close
window.

When the display window has closed, the user may read off the data from the
SAD450/SAD450M interface, sincethelast pick-up isstored here.

Thisexampleisto befound inthe KAPTORI SEjemplos\Ejempl 03.KPT directory.
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Practical 4. Calculator and filters

In this practical, we will work with analog operations and the signals
calculator. Another aim of this practical is the use of filters in the case of
senoidal signalsof differing frequency.

Firstly, we must obtain three senoidal signals. The signalswill have frequencies
of 3, 5and 10 Hz respectively. The signals may be obtained in several ways:

- They may be generated via analog outputs.

- They may be picked up viaanal og inputs using exterior signal generators.

Thefirst method isasfollows:

The following outputs must be configured with the values set out below:

- Anaog output Y1

- Name: Seno3

- Senoidal analog generator

Delay time = 0 seconds
Offset amplitude = 0 volts
Senoid amplitude = 2 volts
Frequency = 3Hz

Phase shift = 0 degrees

- Analog output Y2

- Name: Seno5

- Senoidal analog generator

138

Delay time = 0 seconds
Offset amplitude = 0 volts
Senoid amplitude = 4 volts
Frequency = 5Hz

Phase shift = 0 degrees
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- Anaog output Z1

- Name: Senol0
- Senoidal analog generator

- Delay time = 0 seconds

- Offset amplitude = 0 volts

- Senoid amplitude = 5 volts
- Frequency = 10 Hz

- Phase shift = 0 degrees
We will now configure an anal og operation which consists of the sum by pairs
of the analog outputs. The signals generated by the operations will be used a
posteriori when we apply filters using the calculator.

Click on the Analog oper ations button on the “1/0 Configuration” window to
access the window for definition of analog operations.

Thelists of operands show the three outputs defined. If these do not appear, we
must check that the verification boxes for the three outputs are activated and
that their generators have been properly defined.
Three operationswill be defined, asfollows:

- Suma3-5 = Seno3 + Seno5

- Suma3-10 = Seno3 + Senol0

- Suma5-10 = Seno5 + Senol0

Herewewill explain how to definethefirst operation, whilst the two remaining
operationswill be defined following the same procedure:

1 Select Seno3 fromthe Operand 1list

2. Click onthe“+" operator button

3. Select Seno5 fromthe Operand 2list

4. Writethe name Suma3-5 in the Name box
5. ClickonAdd

6. The Suma3-5 operation should now appear on the Operationslist, and
the expression “(Seno3 + Senob)” on the Descriptionslist.
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Figure 178

Figure 179

We define the remaining operationsin the same way. When we have completed
the process, the operations window should ook like the window below. Should
any of the operations be incorrect, we can delete them by selecting them and
clickingon Delete.

DOperand 1 Dperand 2 Dperations Descriptions
e | Name Sumalds [Sennd + Senod)
Senoh Suma3-10 [Senad +Senoll)
Senol0 I Sumab-10 [Senab + Senold)

| Unit [Volts)
Add o
dfdt
% Delete
Dnnslanl Dnnxlanl
Filter
" Bocept | X Cancel | 7 Hep |

Now we must configure the analysistime and the sampling time. Thefollowing
are the values to be entered:

- Sampling time = 1 millisecond

- Analysistime = 1 second

- Number of samples= 1001
Click on Accept, and the configuration window closes. Should the programme
have detected an error, awarning window will open. Inthiscaseit isadvisableto
re-examine the entire configuration as defined.
Next we carry out the pick-up, clicking first on the Pr og. button to bring up the

window for immediate pick-up. Click on Accept. The pick-upisprogrammed and
iscarried out onthe SAD450/SAD450M interface.

Programming immediate pick-up 2=l

Sampling time |1 IMsec j
Analyzis time |1 ISEC j
Humber of samples I'IEID'I
Fastest pozsible pick-up Eﬂ} |

f Accept x Cancel ? Help
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The next step isto read the data for the signals. Click on the Read icon on the
tool bar to obtain the output signals and those created by operations. The graph
which appears should be as follows:

Figure 180

— Sumab-100altz]
— Suma3-10[Valtz]
= Suma3-blfoltz)
= Seno3Moltz)

= Senolvolts)

= Senol0Valts)

10 t t t + i %
o.o 0z 0.4 i} 0.8 10
Time[Sec.]

To ease our work with the signals, we will divide them between two analog
display windows. For this operation we must create a new window by clicking
on Analog on thetool bar.

A window appears on screen which isidentical to the previous window. We use
the Select option on thetool bar to select signals Seno3, Seno6 and Seno10 for
thefirst window. The other window must display signalssuma3-5, suma3-10 and
sumas-10.

Finally, toimprovewindow visibility we should click onHorizontal intheWindow
menu. This organises the windows more efficiently within the work space.

The screen should have the following appearance:

Figure 181 i8ix]

File Configuration Fick-up Representation Window Help

o B 8 @ s & 4 © o B @ & & B @ B &

Open Save Print 10 Prog  Read Test Abot GSelect Dats Teble Cals  Zoom+ Zoom- Cusor Digtal Analog  Help

C:\Kaptoris\ExemplesEjemplo4.kpt =10l

O —SumazTowals)
-1 | —Sumadbvols]

1| —sumas10nalts)

=lolx|

| —SenolOpols)
| —Senoivohs)

- | —Senasivalis)

16/03/2001 15:48:14
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We must now activate the signalscalcul ator by clicking onthe Calc. icon onthe
tool bar. The calculator provides alist on the left-hand side of all the analog
signalsin the signals set - in this case, al of them.

Figure 182 Analog signal calculator llll
Ty
Seno3
Suma3-5
Suma3-10 s |
Sumab-10 + - X
i
f dfdt fdx
AL
Filker Result
=
Conztant I Sddibo sigral st
x E it calculator ? Help

The calculator will beusedinthiscaseto apply filters. The signal with whichwe
will beworking will be the sum of signals Seno3, Seno5 and Seno10. We obtain
the sum of these three signals as follows:

1 Select signal Seno3

2 Click onthe+ button

3. Select signal Seno5

4. Click on the Result button

5. Click onthe+ button

6. Select signa Senol0

7. Click on the Result button

8 Clickonthe Add tosignal set button

9. Writein‘Total’ in the name window

10. Click on Accept
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11. Now the Total signal should appear on the list of signals.
Thefirst filter to be applied isalow passfilter with acut-off frequency of 9 Hz.
This means that the magnitude of values whose frequency exceeds 9Hz will be
eliminated. When this filter is applied to the Total signal, the resultant signal
should be similar to Suma3-5.
We proceed asfollows for application of thefilter:
- Select the Total signal
- Click ontheFilter button
- Inthe“Filter” window:
- Sdlect the type of filter Low pass
- Write* 9" inthe Low frequency box
- Click on Accept
- ClickonResult

- Clickonthe Add tosignal set button

- Writethename* Pbajo9” and click on Accept

Figure 183 =T
—Type of filter
Low frequency I
= High pass = Band pasz
High frequency I9 % Low pass £ Stop band

Sampling frequency 1000.00 Hz

o Accept | X Cancel ? Help

To display the result, we must create another analog window, where only the
Pbajo9 and Suma3-5 signals will be displayed. It will be observed that the
signalsaresimilar.
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Figure 184

~PBajo9[Valts)

—Sumal-5[Volts]

Time[Sec.]

Thefollowing signals may be compared by way of an exercise:
- Cdculated signal
- Signal over which we apply thefilter = Total
- Filterfor band
- Lowfrequency = 4
- Highfrequency = 6

- Suma3 10signa

Figure 185

~ParaB4-B[Valtz]

=Suma3-10/olts)

Time[Sec.]

- Cdculated signal
- Signal over which we apply thefilter = Total
- High passfilter
- Cut-off frequency = 9

- SenolO signal
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—Paltad[Yalts)

=Senol D[Vols]

oo 0.2 0.4 06 1K) 10
Time(Sec.]

- Cdculated signal

- Signal over which we apply thefilter = Total

Band passfilter
- Lowfrequency = 4

- Highfrequency = 11

- Suma5 10 signa

Figure 187

~—PazB4-11[Wolsz)

= Sumab-10Mvolts)

oo 0z 0.4 0& o8 10
Time[Sec.)

To save the operation carried out, click on Save and give the KPT file aname.
Thisensuresthat it will be availableto work with at alater date.
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SAD450 Interface software

Introduction

To programme the SAD450 interface without using KAPTORIS, we must be
familiar with its commands. This annex also provides a brief description of the
operating structure of the SDA450 interface’s internal software, and how
communicationsare carried out with the PC.

Structure of the main programme

The structure of the SAD450 unit’smain programmeisasfollows:

Figure 188

Character
__received

YES

Execute command

\
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The programme islocated in aloop in stand-by mode for events. The eventsto
which the programme responds are as follows:

- Analarm istriggered: the alarm bit movesto 1 when an alarm triggers.
Thelist of possible darmsisasfollows:

1

2

3

4

5.

- A

Pick-up start alarm.

Programmed trigger alarm.

Extra-fast pick-up programmed alarm.
Pick-up finishalarm.

Fast-count start alarm.

character reaches the serial line: this event is shown on the

cont_carac_recibidos meter. Every time a character arrives the meter
movesforward, and so we know how many charactersremain to beread.
If acommand is detected during areading of the characters, the system
movesto deal with the command.

Communication with the PC

148

Communication with the PC is carried out viaan RS-232C interface, using the
XON/XOFF protocol at 115200 Bauds.

XON/XOFF isan extremely simple protocol which controlsonly theflow through
the RS232. When the receiver realises that its reception buffer is filling up, it
sends an XOFF to advise the transmitter to stop sending information. As the
receiver reads through the buffer information, it releases it in such away that,
when it seesthat it isready to receive again, it can then send an XON to allow
communication to continue.

The next figure shows the connections of the unit to the PC.

SAD PC(9-pininterface)
1 1
TxD-2 2-RxD
RxD-3 3TxD
GND-5 5 GND
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SAD PC(25-pininterface)

1 8
TxD-2 2-RxD
RxD-3 3TxD

GND-5 5 GND

Communication between the PC and the unit is carried out by commands. Each
command iscomposed of thefollowing:

1 Command N° Whole, inASCII code.
2 Parameters: All theparametersrequired by thecommand will bein ASCII
and separated by commas. This field can be zero and there may be no

parameters.

3. End of command: The ASCII character “#’ will indicate the end of the
command.

Figure 176 shows the protocol to be followed for communication with the unit.
This protocol must be observed for sound operation of the unit.

Some examplesof commandsareasfollows:

1 “4.a# éReading of digital inputs.

2. “5v,128#" éWriting digital outputs.
The unit’s response to arecognised command is the recognition character “&”
followed by theresponseif the command requiresthis. Theresponseinformation
sent by the unit consists of the following:

1 Fieldsof information separated by commas*“,”.

2 TheASClI character “#’ to indicate end of response.
If the computer detects an error in the information received, it will send the
command to the unit again.

Example of a response:

Command: "4,a#"
Responde: "& 23#"
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Figure 189
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Before specifying the commands we must understand anumber of pointswhich
will be dealt with below.

The SAD450 data acquisition unit has 4 analog outputs and 8 inputs, and 16
digital inputs and outputs.

The analog inputs may be differential or normal. If they are differential, each
input pair will form adifferential input, and so in differential mode there are 4
inputs and not 8.

Each input will be assigned an identification code to distinguish between them.
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Thefollowing are the identification codesfor inputsin normal mode:

| dentification code Channd

>

High byte, digital inputs

Low byte, digital inputs

1¢ channel of analog inputs
2 channel of analog inputs
3 channel of analog inputs
4" channel of analog inputs
5" channel of analog inputs
6" channel of analog inputs
7" channel of analog inputs
8" channel of analog inputs

« T I G T MmMmOO®

In the case of the differential inputs:

| dentification code Channd

K 1% channel of analog inputs
(Channel C—Channel D)

L 2 channel of analog inputs
(Channel E—Channel F)

M 3 channel of analog inputs
(Channel G—Channel H)

N 4" channel of analog inputs
(Channel | —Channel J)

0] Fast-count input 1

P Fast-count input 2

The outputs will also have identification codes. The following are the digital
outputs’ identification codes:

| dentification code Channd

High byte, digital outputs
Low byte, digital outputs
1% channel of analog outputs
2 channel of analog outputs
3 channel of analog outputs
4" channel of analog outputs

N <X g <cC
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The following section teaches us how to use the unit’'s commands.

Testing

presence and Thiscommand alows us to detect whether or not the unit is connected. If it is
version of the connected, we are informed as to the current version and size of the RAM.

unit  Format of thecommand

- Command number: 1
- Parameters: None

- End of command: #

Format of theresponse

Recognition of the command: &

If there is no recognition, this means that the unit is disactivated.
- Parameters:

1 Version of the unit. Format of the version: awhole number and two
decimals(eg. 1.02)

2 Available RAM memory for pick-upsand for tablesfor signalsto be
generated. The value shows the maximum number of programmable
bytes.

- End of the response: #
Example
Example of the request for unit presence and version test.
“ 1
Response:
“&1.01,63487#

Status of the

interface  Thiscommand informs the user asto the status of the interface.

Format of thecommand

- Command number: 2
- Parameters. None

- End of command: #
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Format of theresponse
- Recognition of thecommand: &
- Parameters:

1 Interface status:
0 — No pick-up has been programmed.
1 — A pick-up has been programmed, but has not yet started.
2 — Picking up and/or generating data.

3 — Pick-up and/or generation completed. If data have been picked
up, they will be availablein the unit’'smemory.

- End of the response: #

Example

Example of interface status request.

Command “2H”
Response “&1#”
A programmed pick-up has not yet started

Configuration
of the analog

. This command allows the user to configure the analog inputs. The maximum
mputs number of channels to be configured is 12 (8 single-ended channels and 4
differential channels). If the user attempts to configure more than 12 channels,
the command will not be recognised.
Format of thecommand
- Command number: 3
- Parameters
1 Channdl identifier: C-D-E-F-G-H-1-J-K-L-M-N. ChannelsC..Jarenormal

analog channels, and channelsK..N areanal og channelsin differential
mode.
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2. Range of theinput signal:
0— 10V<V>+10V
1-55V<V>+5V
25 2V<V >+2V
35 1V<V>+1V
4—05V<V>+05V
5—502V<V>+0.2V
- Sections 1 and 2 will be repeated for al the unit’s channels. When the
unitisinitialised, all channels will acquire the configuration by default
(x10V).Once the unit has been initialised, the configuration cannot be
changed unless the user gives this command.
- Endof command: #
Format of theresponse
- Recognition of the command: &

Example

Example of the configuration of the analog inputs.

Channel C and D (single-ended) with J10V inputs and | “3,C,0,D,0,L,5#”
channel L (differential) with [J0.2 V inputs
Response “&”

Reading the
input channels Thiscommand allowsthe user to read the input channels, digital or analog.

Format of thecommand
- Command number: 4
- Parameters:
1 Channel identifier: A..N. ChannelsA and B aredigital, channelsC..J

are analog channels in single-ended mode, and channels K..N are
analog channelsin differential mode.
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- Parameter 1 will be repeated for each of the input channelsto be read.

- End of command: #

Format of theresponse

- Recognition of thecommand: &

- Parameters:

1 Vaueof thereading: 0.255for the digital channel and -2048..2047 for

the analog channels.

- Thisparameter will be repeated for each input.

- End of response: #
Example

Example of reading thedigital inputs.

Reading of inputs A,B and C “4,A,B,C#
Response “&1,16,2308#”
Writing the
outp ut
channels For mat of thecommand

- Command number: 5

- Parameters:

1 Channel identifier: U..Z ChannelsU and V aredigital, and therest are

analog.

2 Vaueof thewriting. 0.255for thedigital channel and -255..255 for the

analog channels.

- Points1and 2 will berepeated as many times as channel swhich the user

wishesto write.
- End of command: #

Format of the response

- Recognition of thecommand: &
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Trigger pick-up

156

programming

Example

Example of writing the anal og outputs.

Writing channels U and Z “5,U,200,Z,245#”

Response “&”

Thiscommand allowsthe user to programme apick-up which beginsfollowing
an external trigger signal. The external trigger may be either analog or digital. If
outputs are configured, signals will also be generated. Prior to this, the tables
must be loaded.

Format of thecommand

- Command number: 6

- Parameters.

1

N° of datato be picked up or generated. Thisparameter will determine
the number of samplesfor the pick-upsand the length of thetablefor
generation of the signals.

Number of input channelswhich take part inthe pick-up 0..9. If a0Ois
entered in this parameter, thismeansthat no signal will be picked up.

Identifier of thechannels: A..N. ChannelsA and B aredigital, channels
C..Jare anaog channels, and channels K..N are analog channelsin
differential mode.

Parameter 3 will berepeated for each channel. Should the number of
inputs be 0, this parameter will not be sent.

N° of output channels which are to be used to generate the signals.
Should this parameter be 0, thismeansno 0..5 signalswill be sent.

Identifiers of the output channelsthrough which the signalsareto be
generated.

U..V. Digital output channel.

W..Z. Analog output channels.

Table data. If the data correspond to an analog channel, the range of

valueswill be-2048 to 2047. If they correspond to adigital channel,
thesewill be-25510 255.
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Parameters5and 6 will only bevalidif an output hasbeen programmed.
These parameterswill be sent for each output. Asfor theinputs, if the
number of output channelsis 0, these parameters will not be sent.

7. Trigger channel: A..N. ChannelsA and B aredigitd, channelsC...Jare
analog channels, and channelsK..N are analog channelsin differential
mode.

8 Trigger valuel trigger bit. Should the trigger channel be an analog
channel, this parameter will contain the value of the analog signal
uponwhichthetrigger activates (-2048..2047). Howeve, if the channel
is digital, this parameter will contain the bit n® which activates the
trigger 0..7.

9. Statusduring which thetrigger isactivated. Thisparameter will have
different meanings, depending on whether the trigger is digita or
analog, asfollows:

If thetrigger isdigital:
0— Descending flanks. When the signal movesfrom 1to O.
1— Ascending flanks. When the signal movesfrom Oto 1.

2 — Ascending and descending flanks. When the signal movesfrom
1toOorfromOto 1.

If thetrigger isanalog:
0 — When the signal moves down from the pre-set value.
1 — When the signal moves up from the pre-set value.
2 — When the signal is other than the pre-set value.

10. Identifier of the sampling time.
0— pSeg
1— mseg
2 — Seconds

11. Samplingtime: 1..65535.

- Endof command: #
Format of theresponse

- Recognition of thecommand: &

Annex A. SADA450 Interface software 157



Example

Exampleof programming atrigger pick-up

Channels B, D and H participating. The | “6,50,3,B,D,H,0,F,243,1,1,1#”
trigger is analog, and occurs when the
input in channel F exceeds 243.

No signal is generated.

The sampling time is 1 millisecond, and
number of samples is 50.

Response “&”

Immediate/

del ayed pick- This command allows the user to programme a delayed pick-up. This type of

pick-up begins after aperiod defined by the user has elapsed. If the period setis

Up  zero, pick-up will begin as soon as the command is received. If outputs are
programming configured, signalswill also be generated.

Format of thecommand
- Command number: 7
- Parameters:
1 Neof datato be picked up or generated. Thisparameter will determine
the number of samplesfor the pick-upsand the length of thetablefor

generation of signals.

2. Number of input channelstaking part in pick-up 0..9. If aOisusedin
this parameter, this means that no signal will be picked up.

3. ldentifier of thechannels. A..N. ChannelsA and B aredigital, channels
C..Jare analog channels, and channels K..N are analog channelsin
differential mode.

Parameter 3 will berepeated for each channel. Should the number of
inputs be 0, this parameter will not be sent.

4. Ne° of output channels which will be used to generate the signals. If
this parameter is 0, thismeansthat no signal 0..5 will be generated.

5. ldentifiers of the output channels via which the signals will be
generated.
U..V. Digital output channels.
W..Z. Analog output channels
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6. Tabledata

Parameters5and 6 will only bevalidif an output hasbeen programmed.
These parameters will be sent for each output. As in the case of the
inputs, if the number of output channelsis O, these parameters will

not be sent.

7. Delay time. 0..65535 seconds. (18h 12 min 15 seconds)

8. Identifier of thesamplingtime.

0— uSeg

1—-> mseg
2 — Seconds
9. Samplingtime: 1..65535.
- Endof command: #
Format of theresponse
- Recognition of thecommand: &

Example

Exampleof programming adelayed pick-up.

Programming of a pick-up delayed for
20 seconds in 1 channel with 50
samples, and a sampling time of 10
milliseconds.

“7.50,1,C,0,20,1,104”

Response

“&”

Cancelling the

pick-up This command allows the user to cancel the pick-up activated. When this is
cancelled, all data pertaining to the pick-up are stored in the memory. If anew

pick-upisprogrammed, these datawill belost.

Format of thecommand

- Command number: 8

- Parameters. None

- End of command: #
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Format of theresponse

- Recognition of thecommand: &

Reading the

pick-up data: Thiscommand allowsthe user to read off the sample data. This command does
information not del ete the data from the memory.

If noinput isbeing picked up in the pick-up programmed, the command returns
the number of samples generated to date.

For mat of thecommand

- Command number: 9
- Parameters: None

- End of command: #
Format of theresponse

- Recognition of thecommand: &

- The response to this command will depend on whether or not pick-up
exists.

A — Pick-up does not exist

- Recognition of thecommand:&
- Parameters. None

- End of response:#

B — Pick-upexists. Responsewill be different, in accordance with whether
or not an input channel is being picked up:

B.1— Picking up data:

- Recognition of the command:&

- Parameters.

1 Ne° of samples picked up to date. If this value is zero, this
means that the pick-up has been programmed but has not yet
commenced.

2. Information data.

- End of the response:#
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B.2 — Only generation istaking place, with no pick-ups.
- Recognition of the command: &
- Parameters:
1 N° of samples generated to date. If this value is zero, this
means that generation has been programmed but has not yet

commenced.

- End of the response:#

Example
Command “O#”
Response “&2,50,78#”

Reading the

last Sample This command allows the user to read the last datum taken from the pick-up
taking place. It aso providesinformation with regard to the sample number.
If no analog input is being picked up, this command will return the number of
samples generated to date.
This command will be used to display datafrom the pick-up being carried out.

Format of thecommand
- Command number: 10
- Parameters: None
- Endof command: #
Format of theresponse
A — A pick-up existswith inputs.
- Recognition of thecommand: &
- Parameters:
1 Samplenumber. Thisvalue showsthe number of samples sent. If
thisvalueisO, the other parametersare not sent. Thisvalue shows

that there is no pick-up activated or, if it has been programmed,
that it has not yet begun.
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2. Vaueof thelast sample. This parameter will be repeated as many
times as there are channels taking part in the pick-up.

- End of response:#
B — Noinput is being picked up. Only the signal is being generated.
- Recognition of thecommand: &
- Parameters:

1 Number of samplesgenerated to date. If thisvalueisO, thismeans
that there is no pick-up activated or, if it has been programmed,
that it has not yet begun.

- End of response:#

Example

Example of reading when thereisno pick-up activated.

Command “10#”
Response “&0#”

Example of reading when thereis a pick-up activated with two channels.

Command “10#”
Response “&25,-1305,135#

Fast-count

. This command allows the user to carry out speedy counting of pulse trains.
mputs y speeay g of pi

All commands used for pick-ups covered up to this point are also valid for fast-
count inputs.

Format of thecommand
- Command number: 11
- Parameters:
1 N°of samplesto be picked up or generated.

2. Neof inputs. Thisparameter showsthe number of fast-count inputs
which areto be programmed (1-2).

3. ldentifier of theinputs: O-P
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4. Type of command: This parameter is used to distinguish the way in
which the count begins.

0— Immediate
2— By trigger.
5. Trigger channel (A-B). Thetrigger channel will bedigital.

6. Trigger value.(0..7). Correspondsto the position of the bit which will
act asatrigger.

7. Trigger status.
0 — Descending flank.
1 — Ascending flank.
2 — Flanks.
Parameters5, 6 and 7 will only bevadidif thecommand typeistrigger.

8. Typeof count: Thisparameter allowsthe user to distinguish between
the operating mode for the fast-count inputs.

0— N° of pulses per time unit. We may use this count mode to
determine the frequency. The maximum count frequency
depends on the number of inputs programmed.

_ 100Khz
max " Neentrada

1 — Timebetween pulses: Thiscount modeisused to determinethe
speed of any object which produces pulseswhilein movement
(encoder etc). In this case we only have one input channel.

f .. =1.28e-3Hzf, =50Khz

9. Identifier of the sampling time:
1— millisecond
2 — seconds

10. Samplingtime: 1..65535

- End of command: #
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Format of theresponse
- Recognition of thecommand: &
Example

Example of programming for animmediate fast-count input.

Immediate programming of the fast- “11,30,1,0,0,0,1,10#
count input “0”, count type “N° of
pulses per unit of time”.

The sampling time is 10 milliseconds,
and the number of samples is 30.

Response “&”

Activation of

signals  This command allows the user to activate the generation of signals previously
activated. If we attempt to activate a signal which has not previously been
activated or even defined, either because no pick-up command has been sent, or
because this has been received but no signal has been associated with the
identifier of the channel requested by this command, the command will return
recognition of the command but will not carry out any operations.

Format of the command
- Command number: 12
- Parameters:
1 Number of signalsto be activated. (1..6).

2 ldentifier of the output channel to be activated.(U..Z2)
Thiscommand will be repeated for each signal to be activated.

If theidentifier of the channelsisU-V:
3. NOof bitsto be activated 1..8

4. The number showing the position of the bit within the digital output
byte0..7

This parameter will be repeated for each of the bitsto be activated.

- End of command:#

Format of theresponse

- Recognition of the command:&
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Disactivation

of signals  This command allows the user to disactivate the signals. When a signal is
disactivated, the channel movesto Ov. When the signal isreactivated, the channel
will load the value it would have had if the signal had not been disactivated. If
the user attempts to disactivate a signal which has not been activated (e.g.:
waiting for atrigger) or which has not been defined either because the pick-up
command has not yet been received, or because this has been received but no
signal has been associated with the identifier of the channel requested by this
command, the command will return recognition of the command but will not
carry out any operations.

Format of thecommand

- Command number:13
- Parameters:
1 Number of signalsto be disactivated. (1..6)
2 ldentifier of thesignal to be disactivated.(U..Z)

This parameter will be repeated for each signal to be disactivated.
If theidentifier of the channelsisU-V:

3. Ne°of bitsto be disactivated.1..8

4. The number showing the position of the bit within the within the
digital output byte0..7

This parameter will be repeated for each bit to be disactivated.
- Endof command:#
Format of theresponse

- Recognition of thecommand:&

Example
Example of disactivation of analog channel W and of bitsOand 1, digital channel
\Y

Disactivation of analog channel W and of bits “13,2,w,v,2,0,1#”

0 and 1 in the digital channel V

Response “&”
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