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Introduction

This manual describes thes@i2 ¥  9owiedud Bardware TraNETor TPCX PCEmModules,
with our Data Acquisition Application and Analysis &tware TranAX It shows althe functions
of TranAXoperating modes and settinggrovidinga general overview of the system and its
extensive capabilities.

In TranAXand thus in this user manual the term "Experiment’ is often used An Experiment
actuallymust be seerasa project All thesetting, such aamplifierrange sample rate, channel
name, the arrangement of windowsformulas, auto sequencesetc. are storedfor a particular
measurementproject or "Experiment. Sgnals areusually stored within this, by the Exper-
ment, managedenvironment

Whennew to TranAX please have a look at therst Steps

© Elsys AG 7
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1 TranAX overview

TranAXs a flexible and powerful tool for utilizing the TPTOCEor TraNET Transient Recorder
instruments for measurement, data acquisition tasks and signal analysis. The software uses the
WindowsMDl-interface (Multi Document Interface from Microsoft Window#)at allows se-

eral different windows to be created insidee main application window. These sub windows

can be pinned to a tab at the inside of the main window. Each sub window is listed Vhetive

menu and can be accessed instantly.

Evewy possible kind ofwindow is listedmenu "View". You can create severaages with difer-
ent Waveforms and tables. Some of the windows can be minimized and attached to the assoc
ated page.

As soon as you move a window, docking guides will pop up and let you drag & drop the moving
window on the symbols. Arranging andyanizingyour workspace hasn't been easier.

% TransAS - Power.exp (o] @ |
File  Auto Sequence Measurement View Waveform Display Extras Help
oD m 2} Ge Py GRE R K CEHY A4
Signal Source Brow... lil_x Page 1 - X
Signal Source > - - v X
Browser li | Jollne Power Analysis ]
=- Actual Record o
=} Cluster 0 (1 Blocks)
A1 (0AT) =
A2 (0A2)
I (0A3) _
A4 (0A4) I
+- Files ! y
L al Current - [res}:.e.ved
BIoc:kSe. Al | [ None
| =
Control Panel 2 x
Ch |Nan‘e[l‘a‘.oce|Co;pl |P.ar;e Dﬁset| Irpu’.P.ar.;r‘:| Avg Filter|Tri;;er Mode| Link |Le\.‘e|‘ Hyst |Ph~;5 Range| M1 |
Device: EPC4 (192.168.0.111:10010) Disk Space:| 2307
Al Al | Diff+r DC 50 30  -15.35V 14bit Off +Slope OR 1V 05V  -150..350 M1
A2 A2 | Diff - - - - - - - - - - -
A3 | SE DC 0.1 20 -002.008 14bit Off Off - - - -1.1.39 VvV M1
Ad A | SE DC 10 50 -5.5V  14bit Off Off - - - 5.5V M1
Fll - |1
®| ||| Main | input Amplfier | Trigger | Physical Unit | Channel-Description =
» E Operation Mode Time Base Sample Rate Block Size Trigger Del o E
2 [® Scope v || |Intem | 40MHz = w| | 4kS j 25 % M
- Auto Trigger % 25ns Time Wi
o1
Chuber (e | Single Shot —E
0 -
Stopped TA: -7.303 ps || TB: -1.987 ps || TE-TA: 5.306 ps || 1/(TE-TA):

8 © Elsys AG
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1.1 Displays & functions

Basically;TranAXconsists of two main windows: th€ontrol Panelnd theWaveform Display
Whereas thecontrol panelis used to set up all théata acquisition parametersand thewave-
form displayshows the currently recording eecorded signalsThere are several differentsdi
plays which are accessed by théew' menu:

1 New Page to add several new Waveforms.

1 New Zoom Waveform Display to add another relatgd
display for a zoomed viewlhis Waveform just shows
the seleced area from the relatedisplay

1 New XY Waveform Displag show the XY view ofgsi
nals

f New Marker Waveform Display to show the markefs Mew FFT Wavetorm Display
(digital signals) in a separate display

1 New FFT Waveform Display to show the frequency spectrum of signals

Mew Page

Mew Waveform Display

Mew Zoom Waveform Display
Flew XY Waveform Display

Mew Marker Waveform Display

Each display is within Rage which is a placeholder for all the weferm displays and th&a-
lar function table Therefore, yodirst have to open &ew Pagéeforeadding a display.

For more functions, the following windows can be opened in"Miew" menu:

1 New Scalar Function Table, Ased for calculation of
values for several traces

1 New Scalar Function Table is table is suitable for
calculation of curve parameters for eachannel in-

Mew Scalar Function Table &

Mew Scalar Function Tahle B

Mew Harmonics Tahle

d|V|duaIIy Caontrol Panel
1 New Harmonics Tablaletermines the fundamental Signal Source Browser
and the harmonics of a periodic signal. EaimIalEdi
f Control Panelto set up the hardware parameters. Auto Sequence
1 Signal Sourc_e Browsegives you access to actualcre Recarding Log
ords or previously stored filerag& Drop traces to _
Attributes
the waveforms.
Errar Lag

1 UseFormula Editoto analyzeand calculate your @&
quisitions

1 UseAuto sequenceso automatically repeat a sequence of operating steps

1 Recording LagAdd event comments to your measurement and get an overview afcall
curredtrigger events Add own comments for continuousr ECR ModeEntrys may also be
made afterwards.

1 Attributes: Add comments and supplementary information to your recofdsg). Test ma-
ber, conditions, name of padipants

1 Error Lodistsall relevant program operations and errayscurred

© Elsys AG 9



TranAX 3

User manual

3.4.1

1.2

Icons

Furthermore the following quick symbols for the most important functions are included:

Control Panel

Remark

i &' Open theControl Panel

=] Open the TPC FindeDialog Redefing To connect to other devises in the sat

device connections Network area.

p Sy Open theAuto Setupdialog Automatic setup of measuring range a
view of Waveform,as a function ofthe
signalamplitude.

(it Open theSignal Sarce Browser Access to all Signals, also loaded f

files.

Recording Commands

® Start Recording (F6)

» Manual Trigger (F7)
Stop Recording (F8)

)4 Sart a Recording via external FBigna|For wiring, please see the Hardware U
input Manual

% StatusDisplay of the Recording Additional animated figure, to the statu

bar in the lower left corner
s Averaging SummationAveragingover 2 - up to XX

multiple records (usable only in Sco
Mode)

Layout Control

Add a new SCOPE Window

B Add a new Page.

4 Add a newVaveform Display

L4 Add a new FFT Waveform Display |Configuring the default position in mel
"Extras".

! Add a newScalar Functions Table A |Configuring the default position imenu
"Extras".

o Add A newScalar Functions Table B |Configuring the default position in mel
"Extras".

+4 Move Cursors A and B simultaneously Cursors (normally A and B) will be mo
together.

f Opens theFormula Editor
10 © Elsys AG
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Save Options

=i Save all Settings Hardware settings, Layout, Formula &
Auto-Sequence

=il Load all Settings

A Save Traces as TPC5 Equal to HDF5 standard

2res Save Spectrum, TPBbrmat Data needs to be calculated in Spectr
waveform before

i File Exportsave Traces (TR®IAdem|TPC Files asiranAXversion 2

or ASCHormat)
| Export Scalar Table to a ASEil Creates a text file from the actuaélected

Scalar Table

Save an entire Page

The sources of the displayed curves
substituted references so that they thg
show the corresponding curves in the fil

= Load arentire Page

e Print preview Allows for configuring print layouts.

= | Print a page according to the config

tion in Print preview
i - Snapshot, copy the actual Waveform|Via menuExtras / Settings / User Interfa
the Clipboard. / Snapshot, various parameters can be ¢
By clicking the mouse on the arrow in t
icon, the screen content of all windows
the actual page (not only trace or scg
windows) can be copied to the clipboard

BlockJumping Mostly used for Multi blockand ECR
recordings.

Fes Previous Block Time window moves to previous block.

HY Next Block Time window moves to next block.

il Lock Cursoren display Cursors are locked to display, also durin
zooming and moving of curves, i.e. are
note locked to the Traces!

£.7 Lock Time Window Time window marker on the main weav
form, are locked to display, also during
zooming and moving of curves, i.e. ai@t
locked to Traces!

£ Fit Time Window to Block Set time window marker at the border of

block.

© Elsys AG
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Miscellaneous Icons
) Undo the last viewchange of theNawe- |Only effects zooming and moving ofdra
form display es on display
o Redo the last viewehange of the/Vawe- |Only effects zooming and moving of trag
form display on display.
E Pin option to minimize or attach a tab
page
1.3 Experiment and Settings Information

In the title bar of each window fromiranAXthe name and the path of the actual used Exper

ment-file is displayed. The currently loaded Experiment, the used layout, the file name of the
Auto Sequences and Formula editor are provided as well.

Formeleditor - C:\Users\TBE\Documentg TransAS\default.exp \AC Switch Test.for
&) O Au
t0=TCross(s2,-1,1,0.5%Hx2)
t1=T0-0.002
Step=(Mx2 - =2[tl])

| oK s\TransAS\default.exp \AC Switch Testfor |
Kansle | A B
c041 ) M- -
s 3 ‘ D o 433374385695
~NAd 4 (Vi) 1 ANN7GAaGGAT7a

12
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2 First Steps

ﬂ This chapter is an introduction to the almost unlimited record and analysis featui
TranAX.

For applications where these special features are not required, we direct you to |
calledSCOPHapplication

This chaptel'First Steps'will show you how to record from two channels and howaitalyze
and savehe recordings. It's alsassists irunderstandng some basic workflows.

First, we will do a preparesimple Experimentfollowed byintrodudng you to TranAXstep-by-
step.

2.1 TPC Finder

Before staring measuringand recording TranAXhas to be connectedo a device, either
TPCRPCHEnodules inalocalcomputer or external dvices like TraNET Far TraNET EPChe
communication bewveen TranAXand the devices ibased onTCP/IP, so every TraNET device
will be addressed with alP-address and a port number

At the first start of TranAXthe windows TPC Finder (Search devicepgrs. Click'File" / "Re-
define device connectiongd open this dialogagainfor switching to another device.

B search devices = |-@ H@
Nr. Description Name Address =
Testrechner TBE TBE 192.168.0.148:10010

4 TraNet Burnln PC Burninl 192.168.0.70:10010 =
5 TraNet TpcO 192.168.0.68:10010

6 TraNET-408D, TraNET-408-2x80/20/14, EMV- TN-408D_ 162.168.0.57:10010

= Teahlas Ta=N 10180 Nn1NAR1ANTA N
‘ J‘ R - Multiple selection only with SyncLink @ Connect Cancel

~

Device Address:

Mac Address:

Device-Type:

Device 2Inl Mode: False
Add device manually:

Device Address: 0 0 0 0 : 0 ‘ & Connect manually

The current active connection will d@ghlightedin dark blue; other devies on thislist are
available in the network, but not connected.

In case of switchintp anotherdevice,selectone from the listand click the button "Connect".
TranAXwill be restarted andhe connection to the nevdevicewill be ready. If alevice has no
connection to the network anymore, the Control Paselitchesto orangeand notifies of an
error.

© Elsys AG 13
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Control Panel n o
Ch. |Name| tode | I:::uupl.| R ange | Offzet | [nput B ange | Ay | Filker | Trigger kMode | Lirk:. |
Device: Rufus [192.162.0.76:10010], Eror; Metwork, connection error. Digk Space: | Q.o0E |
2.1.1 TPC Device Finder: "Localhos t"

Locally installed modulegTraNET PPC or TraNET EPC) will not be managed by its IP address in
"TPC Finder"It is storeddirectly as "Localhost"

Independent of the current status and the topology of networks (company network, customer
network or even no network connection) after startup BfanAXthe connection will be made
directly with the local modules. This has the advantage that connectighealevices will be
made without any detour through other existing network connections.

B Search devices =@
Nr. Description Name = Homepage =
r—— o
1 Simulierte HW Tpcd epnsis Epm iy
2 Testrechner TBE Brutus 192.1684.148:10010
3 TraNet Tp<0 192.168.895:10010
4 TraNet 204-2%AS/ANM4 Toc 192,168 M4 10010

Multiple selection only with SyncLink

-{ Search devices &) Connect Cancel

s .| localhost:10010

Device-Type:

Device 2In1 Mode:

Add device manually:

Device Address: 0 0 0 0 . 0 & Connect manually

ﬂ "Localhost"references to the internal IP address of the local computer, which
ways bel27.0.0.1 Even if there is no network device or hardware installed, tdis
dress exists and isdependentfrom the general network settings.
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2.2 Simple E xperiment

Load theExperiment"FirstSteps with "File' / "OpenExperiments. You may browse thrah
the directories to find the ¥periment.Depending on the version of Windows, it's possible the

folders have different names.

Load the settings FirstSteps_Scopelwah "File' / "Load all settings.

] TransAS - FirstSteps.exp

File  AutoSequence  Measurement  View  Waveform Display  Help
i Gee GBRWE fBOdEE e p .
Page 1 - X
JWavefotm!]
o
o 1.0
]
05
=
3
= 00
=
=<
=
05
b -1.0
-40 -30 20 -10 0 10 20 20 40 50 60 70 0 90 100 110 120
=) el Tire [ms] b
Mode | Coupl. | Range | Difzet | Input Range Avg Filter Trigger Mode | Level |Lev/Hyst| Phys Range | M1 M2
Device hitp://127.0.0.1:10010/ -~
&1 Al SE DC 2 S0 1.1 14 bit Off + Slope 03V o2V A1V M1 M2
42 A2 SE  DC 2 50 AV 14 bit Qif 0ff - - ALY M1 M2
A3 SE DC 2 50 R AY 14 bit 0if 0if ALY M1 M2 &
= Main | Input Amplifier . Trigger | Physical Unit
|| Dperation Mode Time Base  Sample Rate Block Size Trigger Delay Pretrigger
(nfo Scape v | lInten v || 100kHz S| [ekw [v| 5% | aims
% Auto Trigger T 10ps Time Window [22ns
Cluster | =3 . 163.84 -
Single Shot L0 t
o 3 [] Single Shof
Stopped |[4 -0.014 | B: 0.0326 |[B-4: 0.0466 | .él

By connecting simple wires to the BNC connectors A1 and A3, one can generate EMI signal
(electromagnetic interference). You also may connect another signal source, e.g. a function

generator.

Hit the start button EI to gart the recording. Because we enabl@dto Triggerand disabled
Single Shotn the Control panelthe Waveform displayhows continuously the nedwrecorded

signals.
Main | Input &mplifies  Trigger | Physical Unit
Operation Mode Time Baze  Sample Rale
Coope w | |Intern  » | (100 kHz
At Trigger T 104
[] Single Skt

To stop the recording, hit the stdpnttonEI.

Block Size
16 K

Tirrs Wirdow
163.84 mz

Trigger Delay

v| |-25%

e,
el

-

Pretnigger

-41 ms
123 ms

© Elsys AG
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In order to display each channel in a separate
part of the waveformright-clickon the wa\e-
form background and sétNumber of Areas
to 2.

Sek Title ..
Grid
Legend

Trigger Lines

Cursors

INurnber of Areas I » II v! 1
Number of Rulers at Left 2
3

4

S

6

7

8

HARRK

MNumber of Rulers at Right

Number of Additional Cursars ..

Place »
Save files »
RecordingLog »

Print »

Move the second trace from the upper part into the lower brag& Drop. Place the mouse
pointer over the trace indicator rectangle (littloredboxes to the left of the waveform sh
play) and click it with the right mouse button.

o & T B

-40 -30 -20 -0 1] 10 20 a0 40 50 =] 7 20 40 100 10 120
L, 141

Time [ms] =
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2.3  Starting a own recording (setting up the  Control Panel)

Before we start a new recording, we will change some hardware parameters (sample rate,
block size, time basis...) in tl&ontrol panel (*View' / "Control Panélor use the control panel

i O I . . . .
icon 88 Fandl ). Select the first three channels in the control panel list (Al to A3). Each list entry
corresponds to a channel from a TPTXCBViodule.

Main settings We will leave the operation mode at&e mode (default mode). For mone-i
formation about the operation modes settings lookMain settingssection. And for more &
tailed information how these modes work go to tB&ynal Capt@r Principles

We set thesample rateto 200 kHz. Typ00k in the Sample Rate text field or use the
dropdown list. For the Block Size, we 8ekS(kilo samples). Just below thdock sizesetting

we see the resulting recordinBme Window In our exampleve doubled the sample rate and
reduced the recording length by halve. Therefore the recording time window results in a forth
of the previous valudrinally, forTrigger Delaywe set-10%

Ch | Mame Modell:oupl. Range | Dffset | Input Range | Avg

Filter Tr'nggetModel Level |Lev/Hyst| Phys. Rangel M1 | M2

Device hitp: //127.0.0.1:10010/ ~
Al Al SE DC 10 50 5.5V 14 bit Qff + Slope 2y 02v 5.5V M1 M2
A2 A2 SE DC 10 50 5.5V 14 bit off + Slope 2V o2v 5.5V M1 M2
5.5V M1 M2 &

A3 A3 SE pC 10 50 5.5V 14 bit Off - Slope 1.8V 02v

[E] Dperation Made Time Base|  Sample Rate Block Size U Trigger Delay | Pretrigger
v -

E] m Scope » I Intern s || 200 kHz 3 8 Kw il_' J 4.1 ms
= | T Auito Trigger ST Time wWindow 36.3ms
Jcruster 4096 ms —1

Single Shot
0 v 1

On thelnput Amplifiertab we just change the Range 16Vand leave the Offset &0%

Main | Input Amplifier || Trigger | Physical Unit

Mode Coupling Range Offget Filter Chanrel Mame il:f-:—raging
s ey = & - . [ 1| & Off
) Off & DC 10V w | 1500% —i*| |Mofilter ~ | ® .
® SingleEnded O AC Input Range 5.5V J 1:?:

. . o DIt
O Differential ICP ] Invent Mo Marl

We go on with thelriggertab. We choose the Slope asigger Modeand we wantTranAXto
trigger if a positive rising slope tolavel of +1.5V has been reached. Therefore, we select the
+Slope comparator, set the Levelx®dVand theHysteresiso 0.2V. You also have tactivate

the Enable checkbox.

Main | Input Amplifier Physical Unit

Enable Comparator Level [V]

+ Slope v | |H il;l
nggerods W . Hysteresis [V] O Volt
Slepe ~ Y (o2 2l ® Phys. Unit

If a different unitthen Volt is required, choose thehyscal Unit option. Since we chose Volts
for our recording, we will not change the Physical Unit.

Now we have configured the channels frékito A3similarly. Later, we want to record signals
triggered on the positive slope of the channel A1 or on the negative slope of the channel A3.
Select the channé\3in the list and go to thdriggertab and change theomparatorto -Slope

Set theLevelto -0.5Vand theHysteresigo 0.2V.

© Elsys AG 17
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Main | Input Amplifier | Trigger | Physical Unit

Enable Level V]

Ext. Trig
S l 0.5 Z|L| R off
rigger Mode Hysteresis ] =5 % O Volt
Slope v 0.2 =R (®) Phys. Unit

We now are ready to initiate a new recording. In advance you should remove the signals at the

BNC inputs. To start recording, you either hit the start button EI in the control panel, on

the tool bar or simply hit F6 on your keyboard.

TranAXwill display the messagRecording activen the message bar which is placed in the-bo

tom left corner. Now, connect a rising signal &Volt) to input A1. As soon as trigger has been
released the recording will be terminated and the message bar will diS@&pped'. In the

upper waveform part you can see the recorded signal from channel A1 with a rising slope up to
over 1.5Volt at tygered event.

Page 1

Waveform 1 - X

1] L) 10 15 20 25 30 35
) 11 Time [mns] b |

The trace is not optimal placed in the waveform window because we have changed soeme r
cording parameters (sample rate, block size, amplifier range). To adjust the cuwkéheliol-
lowing buttons:

in Full scale Yxis

| Full scale X axis

Now we can zoom in again by selecting the area with the mouse cursor.
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Remove the connection on input A1 and connect a signal with falling edge0d6\& on input

A3. Now anothertrigger on channel A3 should initiate the end of the recording. In the lower
Waveform part you can see the recorded signal of the channel A3 with a falling slope-under
0.5Volt at trigger time.

Page 1

IWa\rEfurm 1 * X

0 5 10 15 20 25 30 35
) ] Tirme [ms] 53 |

2.4  Saving recordings

B Sove (190 Samples) =5 = After we finished the recording, we are going
Aaiable Selected to save the two curves to a fil&.o save the
baa Doy actual recording, go to the meriiFile" / "Save
(2] traces as tpch:'Select from the left field Avii
able the channell and 3 and move them to

() right field Selected. Leave the other settings as

they are. For morenformation about the sa-
ing options, please have a look at tBaving &
Printing section

Save Range
@ Al Between Cursors Yisible Section
D ata Reduction

Tup Nohe -
Factor |1

Compression Ihcluded Settings
Enable D ata Compression Layout Auto Sequence

Hef-Settings Formula

ok | | Cancel

As we finished the recording, we are no longer in need of@betrol PanelSo therebre, we
minimize it via the pin button.
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2.5 Analyzing signals

To analyze the recorded signal, we use 8walar functionsAs example we want to find a peak
value in the signal, we set the cursor A and B in the waveform accordingly. Move the cursor B
approximately to end of the curve and the cursor A to the left resp. to the beginning ofghe si
nal.

Selectthe "Waveform I' and click the "New Scalar Table\" button . A"ScalarA 1" tab
openson the right sideo the "Waveform 1 tab.

We are going to add 3 scalar functions in this example. First, we want to know the position of
cursor A.

Rightclick on aNonecolumn and choosg&Set Scaldunction”. In the dialog window selec@u-

sor Position

Scalar Function

+ AllFunctions

- Cursor &
- z:lzcv:h' Returns the x-axis position of the selected cursor
= Cursor
Cursor Amplitude n
Cursor Delts Amplitude S
Cursor Amplitude
Cursor Delta Amplitude

Cursor Delta Position

Lursor Position

+ Power

L] [ Tine [mg] ]

Cursor Position = X¢ypsor

[ add |

[ Remove ‘

OK 1 Cancel Digits: |3 = Engineering

Redo steps from above and chooSarsorAmplitude, finally add theMaximum function to a
third column.

The columnTA (time of cursor A) will show you the position of the cursor A, wherkasll
show you the value of the signal at the position of Cursor A. The maximum value between the
two cursor of the signal is shown in thieind column.

Page 1
JWaveform i l X JScaIar_ﬂ. 1 l
® [ Brutus; A1 (0 A1); 2011 1212 15:27 31 S24'286 Samples; 250 re | B mediietne oo |
E play: | Wawveform 1
5 =
Trace TA & Max
00 A1 (0.A1.. 10.7 ms | -149e-03% | 212203 I
I
E 0.2
U 0.5
=
p— 0
B
E 0.5
-0 1] 20 40 a1} Eili] 400
) [ Tirme [ma] = || « m
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To analyze the curve of channel A3 you have to fadjiok on a free line in th&Tracé column
in the scalar table and navigate t€hannel / "0A3'.

- X
* X ||| Scalar A1 - X
@ Felated Dizplay: | W avefom 1 -
u Trace TA A [
Al 0AT 107 ms | -149e-03% | 212e-03%
Channel 3 |
Set base line, hysteresis and cursors..
ﬂ Insert Row(s)
Append Row(s)
Delete Rowis)
Move Row Up
100 IMove Row Down
:"‘:'n'l 4 I 3

Then you have to place cursor A and B to a desired new positienscalar function searches
the Max value between the two cursordf. the cursor are outside of the window you can move
them with the right mouse button and seleBtace/Cursor . xNote, the mouse symbol should be
set in advance on the-position in the wndow where you would like the cursor to be placed.

10 15 a0 o5 Murmber of &dditional Cursors ..
Cursor & | Flace b |
= Cursor B | Save files 3
In Recordinglog >
1 Mo Tank Print 3

Finally, we show you how to analyze previously saved signals. The signal of a TPC5 file can |
accessed via thBignal Source Browsddse the button¥ if the window isn't opened yet.

Then open the file by clicking on the file open butt#lin the upper right cornerPerhaps you

have to navigate to other directories to get the desired file listed.

To display the saved signal on a separate display,-cigik on the waveform and choo$é&m-
ber of areas/3 Now, you can place the file signals girag& drop in this new display and hit

the Full Scale Mutton !

As you might have realized, the signals from the file allocates a larger time region theo-the a
tually recorded signals because we changed the time relevant recording parameters for the
new actual record. NormallyranAXcan handle such different records without limitations. Also
you can perform any calculations on file signals in the same mannen &sirrent recorded
curves.
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3 SCOPE (Oscillos cope)

With SCOPE, instrument handling in straight forward applications has become much easier, as
TranAX behaves like an oscilloscope that wdthough stillwithout rotary knobs, the elements

of seldom useaperating modes are moved significantly to the background.

All manipulations, whether it concerns waveform curves and their windows, axes, annotations,
etc. all behave as in a normal TranAX Y/T Waveform window.

| DB LA aew Py |EBREBBRESELNs s ETE=gLRE GI@- b

By clicking on this icon a SCOPE display will come up.

Time Window [FEIERMNEIRd Trioger Dby [EENISRd —+———
) L B

‘ 5.900 kA

-2.413 kKA

| ([ AbsMax{1 tpc5[0,3] (US))
4525V

(T ADSMax2.pe5, 1] (UR)) |
-362.5V

Timebase
Samplerate: 15.00 kHz
Black

Time Window.

3.1 Channel settings

In the lower part of the display each hardware channel hagperating box

Depending on the available hardware (channels) 4 to 8 such lzogemvailable (in systems

with more than 8 channels only the first 8 will be shown).

The operating box for the first channel (BNC Al) is at left. These boxes are typically labeled with
the name of the channel.

. A yellow square is drawn around the entoperating box
| Channel 1 when the mouse cursor is on theea. Left clicking the
A -6.25 mV mouse activates or deactivates the channel. By activating the

B -6.25 mV channel also the curve will be shown.
AbsMax -6.2BmV

| RMS 618 my |
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When the mouse cursor is over a channel name, a yellow square is
coming up. Lefelicking opens a menu for setting up the maost i
portant channel parameters.

625 mY
AbsMax -625 mv
RMS 618 mv

N e A yellow square also will come up, when the mouse cursor is
e placed over a scalar value. By left clicking the mouse a menu is
¢ Al Funcsns coming up for selection and specifying asaalar function.

= Vi

3.2 Buttons for recording commands

In the upper part of the display are the recording command buttons. As mentioned these em
late oscilloscope operations. More advanced recording modes (e.g.-Blalttk, ECR, etc.) are
still possible but i alternative seuup procedures.

Auto: adzf GALX S NBO2NR Y2RS 6AGK G! dzi2 ¢NRARIISH
Normal: Multiple record mode by waiting for a trigger, then finish record and start again for
waiting on next trigger, etc.
Single  Startsrecord and waits for triggering, finishes record then stops. Needsmeng for
next record.
Trigger: A software trigger is sent to the hardware. A running recording can be finished o
derly that way e.g. in the case of a missed signal trigger.
Stop. A running recording will be stopped. Then waiting. Normally such recorded
signal cannot be used for further processing.

3.3 Time settings

Time range can be set with tiiéme Windowparameter. After a recording its value usually will
be equal to the full rang of the Xaxis(button Il down left).

The time range is calculated as follows:

T = Blocksizel/Samplerate
The user has the choice which of the two values should be set as
a constant.
By clicking on th@imebasebox (below right) a menu witlome
up. There a fixed sample rate or fixed block length can be chosen
within their proprietary ranges. Then the other value will @ut
matically be calculated in relation to the sBime Windowpa-
rameter.
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With Trigger Delayactual pre or post trigger vales (100% to +200%) can be set. Those se
tings however influence the range of the time axis. In any case alflihe full range of
the Xaxis can be set.

3.4 Trigger conditions, trigger level

Trigger conditions are also set via the channel settingsun@&hey are deliberately kept simple,
I.e. only edge and window triggers can be set.
Other adjustments (incl. Triggeption modes) if need can be set directly in the control panel.

Trigger level is being set directly in the waveform-wi
dow. For evenactive channel which gger mode is not
set to OFF, at the left and right side of the waveform-wi
dow triangle symbols appear. They can be grabbed with
the mouse and moved vertically. These symbols also
show whether triggering will be on a positive or agige
edge.

Window triggering is shown through two (four) half
triangles. Those also can be picked up by the mouse and
shifted up or down.

In case the level is set outside the vertical range of the
signal, a warning triangle will appear. Its meaning is that
on this channel no trigger can be generated.

In case the level is set above or below the display window
(as a result of '¢0om) wiite arrows appear, pointing to
where the trigger point is. They can be picked up by the
mouse and trigger point dragged into the display.

When these symbols are left clicked instead of grabbing,
the menu for channel settings comes up (similar tdkelic
ing on channel names in the channel operating box).
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3.5 Digital ReadOut Boxes

5.900 kA

. -2413KA|

108.7 V

[ ACHSOITUR) ||
50V

On the right hand side of the display several ReadOut Boxes may be
shown.

By clicking on the vertical bar at right, they will be switched on or off.
The digital measurememntalues are obtained through scalar cascul
tions. In principle all calculations as per the Scéallable B are possible.
The values are labeled with abbreviated measurement/calculagen r
sults as well as channel names. If a calculation is carried out mve c
in afile, then also the name of the file will be blended in . Righk-clic
ing on the label overhead, opens the menu for selecting scalar aalcul
tions.

3.6 Maximum curve display

Left clicking on the top or lie
tom horizontal bar, suppresses
operating tabs at the top as well
as the channel operating fields
below.

With that additional space for curvedi

play is created.

© Elsys AG
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4 Control Panel

The control panel is used for setting up dataquisition parameterssuch as sample rate, input
voltage range, etc. This window is presentedwo sections

Cantrol Panel
Hyst. | Factor |Cunslant| Phys. Range ‘ b1 | 2 | Drescription |

Ch. | NamE| Mode ‘ Coupl. | Range | Offset ‘ Input Range | Bvg | Filter | Trigger Mode | Link. | Level
Device: Brutus [192.168.0.148:10010] Dizsk Space: 97.57 GB
Al Al 5E ACTM 60 50 2628V 14 bit uli} +5lope 0R 0 oY 1 0 2528 Y M1 Mz
A2 A2 5E ACTM 50 50 26,28V 14 bit uli} +Slope OR 0 oYy 1 0 2528 Y M1 Mz
a3 A3 SE ACTM 50 50 2525 14 hit off +Slope 0oR o ov 1 0 2528V 11 M2
A4 Ad SE AC1M 50 50 -25.. 25V 14 bit ulis +Slope OR 0w oy 1 0 25.25Y 1 Mz
T E Mair | Input Amplifier | Trigger | Physical Unit | Channel-Description
I» IEI Mode Coupling R ange Offset Filter Channel Marme Averaging Marker 1
— ) 5 LA T off
0if AC 1M - | | BOY - | 500% :I, ~ || |OFF -|| 4t k1 Inwvert
" gj @ Sinale Ended | ‘\nput Fange -25.25% ‘ eu E?t tarker 2
Cluster Iﬁl - " 16 Bit
5 = Differential Irwert Mo Marker M2 Inwert

Theupper sectioncontains a table, which lists the current setup for all the channels. The cha
nels are recognized automatically at program start. The tablevalline user to select one or
more channels in order to modify the setup. By pressing and holding thentafsebutton and
moving it over the desired channels you can easily select several channels at once.

This method will not work if the mousaursoris placed over thdirst two columns These two
columns are reserved for moving channels to weveformdisplayby drag & drop

The upper part of the Control Panel can be saved to a text file. Select the chani
described above and press <C#$to open thesaveHle dialog.

The setup for the selected channels is presented inltweer display sectionof the control
panel. The channel parameters can be modified by selecting the relevamt tab
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4.1 Main settings

With aTranAXdata acquisition syem (transient recorder) it's possible to measure fast signals
(transients), but also slow, sporadic and periodical signal.

The basidardware contains 4 o8 channels Depending on the Computer you awusing,it's
possible to add up t64 channelgper system.

Signals will be recorded parallel, for every channel its own data array will be used, independent
of the memory size of the computer. Trigger events can be set individual for each channel; it's
also possible to combine these events logical.

Main | Input Ampilifier I Trigger I Physical Unit I G‘uannel-Descﬁpﬂon|

Qperation Mode Time Base Sample Rate Block Size Trigger Delay Pretrigger
| Scope v| [ntem ~| 20MHz S{~|| 8ks  w| 5% S| -021s
[T Auto Trigger * 50ns Time: Window 307 ps

4080
emw]

"

i = - = - | 409.6
5||'|5||E Shaot Armed J"IS‘_FW'ICOLIT Armed Sig. Hs T

The"Main" tab contains the following configurable time base parameters:
1 Operation Mode:
0 Scope (with auto trigger and/or single shot)
0 Multi Block
o Continuous
0 ECR (Event Controlled Recording)
Sample clock source: internal or external
The sample rate (internal clock) or expected clock frequency (at external time base, used for
some time related data analyses functions)
1 The measurement legth (block size witlpre- and posttrigger)
1 Trigger delay (defines relation pfe- and posttrigger)

[

= =4

By the Button’Armed / SyncOut"the corresponding output on the Digital Connector can be
switched asArmed Out or as Clock Pulse Output with settable frequency. This frequeney is i
dependent of the set Time Base Rate. This signal may be used as syncronisation of esternal d
vices (e.g. Higlpeed Cameras).

At older devices this button may not be present. Such devices have to be dpatatectory.
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Thesample ratecan be set and displayed using eittfiequencyor time period. The input field
will accept the following short formuor micro,m for milli, k for kilo, M for mega) and for units
(Hor Hzfor Hertz,sfor seconds). Example:

Input Interpreted as Input Interpreted as
10k 10kHz 15u 15us

2.5M 2.5MHz 500Hz 500Hz

2.5m 2.5ms 3s 3sec

The data acquisition timglime Window) depends on block length and sample rate.

4.2 Icons
The command buttons to the left of the setting tabs have the following functions:

o]

Start a measurement (F6).
Alternatively, the data acquisition can be started by an externaisigiial andoy era-

bling external start by a click on the corresponding it in the icons list.

Manual trigger (F7)

Stop measurement manually (F8)

Load setups

Save setups

=)D o] =] =]

DisplayHardware Gonfiguration (informationwindow)

DisplayCluster Configuration

ity

4.3 Control Panel tabs

To change the settings use the dropdown and option lists. Text fields can either be set manually
by typing your desired value into it or by the followitvgp buttons:

a In/decrease the value by a given step

|  Choose values from the appearing list.

4 Switch the parameters which you want to edit.

Some settings will be displayed in a snilédistration next to the settings. You then also can
change the settings biyoving the markersin the illustrations, e.g. Trigger Delay

You can savthe entire hardware configuration with'File" / "Save recording settingsor by
clicking on the buttorIEI on the left sde of the Control Panel.

28 © Elsys AG



TranAX 3 User manual 3.4.1

5 Reference Pointers

From TranAX version 3.4.0.1200 onwards it is possitdtead of curves from files to work
with so called Reference Pointerblardware channels can be assigned as well to thesd-poin
ers.

With pointers itis possible to sequentially analyze single Tpc5 files that for example have been
recorded in Auto Sequence mode. The reference pointer can be imagined as a place holder that
can be used in a Waveform Display, Scalar tables or Formula editor. By assigyésgrom a
different file (or hardwarechannels directly) only the data content is exchanged, while tle pr

file (color, line thickness, zoom position, labels, etc.) will be retained.

This offers theadvantagethat the planningandpreparation of ascreen lay-out, e.g., curves
display, scalar tables, texts, only once needs to be set up with the Reference Pointer curves.
Subsequently all measurement curves can be assigned via Drag & Drop, without haemng to r
place those in the laput or in a formula eactime.

ﬂ Copy files are not generatedThe Pointer acts like an arrow referencing a sele
Signal Source (file or hardware channel).
When such aource fileis removed from the computer ormoved then that pointer
disappears, e.g. is empty.

5.1 Potential  Sources for Reference Pointers
Handling of the Reference Pointers takes place in the Signal SBroeser ().

\Signal SelrceBiowssr I EE - The Pointer Fields are found in the Signal Source

browser next to the filaree. They are visible by dtic
o & ing the vertical grey bar on théght.
-,\"‘ Actual Record Lo .
© G#® Custer (138 By clicking on the symbi = | more fields (empty
S £ Files for now) can be added.
= Trace Data F Only the lowest field can be removed. For that click
55 130613V 2| 2y GKS avltt brighycogf. GKS T
i 130614 £ | To designate a Pointer, the desired object (an entire
o TE“-K””_ 5 file but also just sigle curves) can be moved onto a
g f:’;gir:”;;' Pointerfield throughDrag & Drop Then, normally
Lo obh 2 this Pointerfield will be moved vi®rag & Drop into
,,,,,, E'inaw Dat; a curve display.
£ >
Data |Expenment | References bid
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The following objects are valid
1 Stored files with the following formats being supported:
o *.TpcS TranAX 3 Standard Format for measured curves in time domain
o *TPS5TranAX 3 Standard Data Format for Spectrum and FFT curves
o *.TDP stored TakPages in TranAX 3
o *.BDE binary Raw Data from Recorder and BMiiRle
1 Hardware Channelsall channels on theddtrol Panel respectively from an actual €{u
ter. Thereby it is also possible to select multiple channels from the two first columns and
via Drag & Drop deposit those on a Poirfietd.
1 Averaged YT and FFT cur{@s- resp. %curves) several channels heae well can be
selected and dragged onto a Pointgeld.

The designated Pointefields then can be via Drag & Drop moved onto a curve displEyis
relates always to all the curves designated to a given Pointer. When, for example only one
curve is beinglealt with, only that curve should be dragged onto the Poitield.

52 Reference -Pointers in the Formula Editor

Pointers can also be used in the Formula Editor.
With the Filecommand a curve in a Pointéield can be accessed

trace = File(refl,index) [.blkNo] [markerNo]

The index designates the curve in the file (0...). Rather than to provide the full file name in the
guotation mark only the termmef with the corresponding number needs to be given (e.g.
"refl").

In case only the first (no: 0) curuea Pointer needs to be accessed, the formula also can be
simplified:

trace =ref2 [.blkNo] [markerNo]

This command relates tivace=File(ref2,0)
Optionally, identified Blockand/or Markernumbers also can be allowed.

Likewise the following functiorsre permissible:

val = FleindexExist (refl, 2) ; val = True or False
nTrcl = NTracesInFile (refl); is synonymously to Length (refl)
nTrc2 = Length (ref2)

Ref,in the formula editor is used as a keyprd.
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5.3 Reference -Pointers in Autosequence

Pointersalso can be used with Auto Sequences. At comng&andeinstead of the file name, the
corresponding Pointem{ithout name extension e.g. TPC5, etc.) must be indicated.

Saverefl, 0A1 14

With this method it is possible in an Auequencdoop to archivemeasured curves (in mo-
ber-progressive files) and simultaneously use the actual measurement data for display or e
tended calculations in the Formula editor.

Auto Sequence example:

Repeat 10
Start Recording
Waiton EOR
Save xy_#1pc5, 0AL -4 ; Generate a measurement series
Saveref4,0A1 -4 ;Generate (ovenwrite) afile
; "refd.tpc5" and allocate to the
; corresponding Pointer
Calculate
Wait for Calculations
Next

é The expression "ref" serves as kegrd and is accordingly checked!
When a Pointefield with the corresponding number (e.g. "ref4") is not availabl
the Signal Source Browser, the following error message appears:
Errorin autosequence @

I.-"'_"‘-.I Error executing autosequence comrmand:
N Save refd, 041-4
Reference not found

By clicking on the symbd = ' in the Signal Source Browser, more Poifftelds
can be added.

ﬂ In Auto Sequencenode thecurve is stored physically as a file.g. "refl.tpc5") in the
"data" register of the actuaExperiment and assignetb the corresponding Pointer.
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6 Operation mode
6.1 Scope

The Scope mode is the default mode. No data will be actually stored to the hard disc. The
measured data is only present in the channel memory. Adtarting the measurementhe ac-
tual block will be shown whentaggereventoccurred

In this tab you can set the time base, the sample rate, block sizériaggr delay The illusta-

tion below the trigger delay eny field shows a representation of the trigger point in relation to

the complete measurement. The trigger delay can also be set graphically by moving the box in
the illustration.

7| Auto Trigger If notrigger eventoccursTranAXwill trigger aitomatically.

7| Single Shot Only one shot will be displayed and the measurement will not be continue

ﬂ If more than oneclusteris configured, theSingle Shottheckbox is always ¢muto
recording start is not possibl&.ou may usean Auto Sequencewith "start recording”
command in a loop instead.

6.2 Multi Block

TheMulti Block mode will store signals sequentially in segments of the channel memorg-Ther
fore each trigger event will initiata new block of data.

In this tab you can set the time base, the sample rate, block sizerimuer delay The trigger
delay can also be set graphically by moving the box in the illustration. In addition todpe sc
mode the number of blocks respectively the number of measurements can be defined. The
maximum possible number of blocks depends on the block length and the total capacity of the
onboard memory.

ﬂ The Multi Block Mode is specially designed for bunste applications with dast
trigger rateand minimized deadtime betweenBlocks
In case it is a requirement to have detithe free burstmode acquisitions, the EC
Mode is the ideal data acquisition mode.

In Multi block mode, the TPCKYPCEmModules take over full control of measurement process
and data storage (channel memory). The measurement willllmeated to a block sizevhich
matches the available memory. The only involvement of the computer in the measurement
process is to give thdaat command and then wait until the hardware has completed the task.
The PC then reads the data. For this reason block mode is the simplest mode and dsesn't r
guire complex settings for quick and satisfactory results.
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The followingllustrations describ the measurement principles in the block modemediately
after measurement start the TPCXPCEnodule begins to fill the ooard memory with va
ues digitized by théDC

WMermory

ADC

-

i 5 '_."'—{
WMemory
- ADC
w\/\/\-—= . -—Q

From this point on, th@ldest datawill be overwritten by new data.
Memory
-— ADC

If atrigger eventoccurs, the current sampling stops and all the data is present one block length
prior to the trigger event.

WMemory
-— ADC

A

[
=]
I

If required to capture a signal before and/after the triggeroccurs, then the data acquisition
runs on gpredefinednumber of sanples (sedPre- and PostTrigger (Trigger Delay

WMermory
-— ADC

]

At the end of the measurement, the data in the onboard memory is transferred to the cempu

er.
Memory

. \/V\J\‘
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6.3 Continuous

In continuous mode the instrument works dsk recorder. No block size or pre/post trigger
settings can be made.

The start is normally initiated by the buttE .There are three possibilities to terminate the
data acquisition.

7| Stop Trigger The acquisition will stop when #&igger eventoccurs. Additionally,
Trailer trailer length must be set. The measurement will then run after thg-
1kS = ger event for a predefined period. The trigger settings are set in
1ms Triggertab.
7| Limit Bec. Size The acquisitionwill stop after a predefined time limit. The Maximui
Max Fec. Length Record Length depends on the free hard disc capacity.
10 M5 =R If the disc capacity is exceeded, no more data will be recorded!
10s

[w] Stop the measurement manually.

If both options are enabledthen the recording will stop when either one of t
events occurs.

If anotherClusterdetects a trigger, then this trigger would also initiate the stog-i
ger of the continuous recording!

In continuous mode theneasured datais continuously written to the computer where it will
be stored, for example, to thbard disk The measurement can be stopped either by a signal
trigger event or manually via computer. Taeboard memoryis used as onkargebuffer in this
mode.

Buffer Memory
=" - ADC

Themeasurement lengths limited by the hardlisk capacityand the sample rate is limited by
the transfer speed between the module and the computer. Depending on the computerispecif
cation, the total sample rate can be up & few tens of megaamples per second. This niax
mum rate is achieved when no other applications are running at the same time. The measur
ment is protected from fluctuations in sample rate or loss of data due to computer loading by
buffering the data thragh the large onboard memory (up to 64 MSamples/channel). This
measurement mode is intended for data captumser longer periods

/_\ The recording stops automatically if the hahgkgets full.
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6.4 ECR mode

ﬂ The ECR mode is a software option.

The ECR mode allows targeted acquisitioyaflic or sporadically arising event3his implies

that the registration of measuring data only occurs if certaignal conditions(trigger, time
window, repetitions, etc.) are fulfilled. Thus many unwanted andeeded signal data will not

be stored.

Nevertheless, it can be guaranteed that no dead times arise and therefore no events will be
lost. This even applies if many channels at maximum sample rate have to be supervised over &
long period of time. Since eh channel possesses its own signal buffer (up to 64M samples),
only the average number of events per second may not exceed a certain value. Thisesalue d
pends on the adjustable block length per event and furthermore it is defined by the maximum
possible tansfer rate to the hard diskapprox. 20M samples per seconaiepending upon
CPU/Disk systems). The trigger conditions can be individually set for each channel, whereby
even more complex signal criteria (e.g. pulse width/height, slew rate, wiAdB®@UT)can be
defined.

ﬂ Compared to the block mode, with ECR mode it is guaranteed to mawead times
between adjacent blocks. Note that, if in block mode a trigger event occurs at th
of the block, the event might not be recorded.

In the ECRnode it 5 guaranteed that there is no deditine between adjacent blocks. The ave
lapping dataarea depends on the evemate and it can be controlledithin certain limits with

the Holdofffunction. InBlock Mode on the other hand, the blocks are strictly sequérntata

acquisitions with a gap between blocks.

If the operation mode is set to ECR mode, an additi@@R talwill be opened. In the ECR
mode the block size is determined explicitlygog- and posttrigger settings As with the multi
block mode you also can set the maximum number of blocks that will be recoFdether-
more, there is aRetrigger (RTinarker in the illstration below the settings or &loldoff (HO)
marker shown, depending on the settings made in E€R tabThere are two different ECR
modes, the single and multi channel mode. Both modes suppbua mode option

é If the trigger conditions are set very uncritically, then in ECR Mode the CPU coulc
be overloaded by fast periodically signals. The CPU might seem to be blocked.
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6.4.1 Basic Sequence

The ECR mode runs fdlows: The digitalized signal will be stored to the onboard memory
which acts as &ng buffer.

ADC

As soon as thérigger is released, a block of samples will be read from the ring buffer and will
be saved to thénard disk

ADC

-
Block 1

If anew trigger eventwithin the actual block occurs, a new overlapping block will be saved.

ADC

If the ringbuffer is full, theoldest measurement datawill be overwritten with new incoming
data. Usually, the overwritten data would b@nsferredto the hard disk before this happenlf
too many events occur in a period of time, thieg buffer may overflow TranAXwill display a
message according to the status.

C—l-

-
Block 2

After the predefined number of saved blocks is reached (in this example 3), the recording stops.

-

-
Black 3
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6.4.2 ECR single channel mode

The signal data is being acquired each selected channebn trigger command from each
channel's internal trigger circuit and stored into memory. Signal data from selected associated
channels will store their data parallel and synchronously withttlggered channel it is assiec

ated to. Toassociate a channglpress thebutton "ECR Associatiohand a window as shown
bellow will appear:

ECR Associations | = I@
Device
| 192.168.0.148:10010 v

A3

&4

Mot Agzzociated Azsociated
A3 a2

Simply select the desired input channel from the Inpatd, choose not yet associated cha
nels and press theght arrow = |,

6.4.3 ECR multi channel mode

The signal data is being registered parallel from all active channels which are not switched off in
the Control Panel.
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6.4.4 Dual mode

Switched ON, it will record (usually relatively slow) the signals of all attevenels continuosr

ly parallel to the registration of (fast recorded) ECR trigger eventsclbbk ratecan be adjus

ed (by aclock divisorparameter, Dual Divisor) for a slower continuous recording in relation to
the faster sampling rate.

From start tostop conditions, the slower recording rusgnchronouslyto the registered ECR
events. The slower continuous record always stores the data of all active channels.

[ Main | ECR Single Ch [ Input Ampifie: | Trigger | Physical Unit | ChannetDescription|
Oparation Mode: Tirne Base  Sample Rate Pre Trigger Post Trigger Block Length Max Nbe of EL

RSingeCh ~| [inten =| 1MHz  2]~| 1kS 2 -EE | 21k 10 2~ ¥ AkoStopDual  [7] Limit Rec. Size
T — Trailer Max Rec. Length
Dusl  +1000 2~ 1,—|1ns W o o s | oms c%;l
NS Diivizar £, 1 kH: [ f 1z 5.556k0
¥ | Dual Made
G s ] Also Stop Dual (V] Limit Rec. Size
- Trailer Max. Rec. Length
Dual  +1000 E'I 1kS = v| 20Ms = hd||
Divisor 4 4 s 1s 5 556k

6.5 ECR Triggerop tion

] ECR Single Ch | Input Amplifier | Trigger | Physical Unit | Channel-Descripti

igger Post Trigger Block Length
| 2oks  H~| 21ks Holdoff -
20ms 21ms Normal

Retrigger
=

F =

Additionally to the ECR mode settings which can be made inMbi@ tab, in the control
Holdoff in theECRab you can choose between thid¢ormal Retriggerand Holdoff options and
set the Retrigger & Holdoff markers.

The PreTrigger, Postrigger and Number of Blocks can be either set inviagn or ECRab.

By leaving the option dlormalno further settings can be made than those made in kh&n
tab.
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6.5.1 Normal

With the additional trigger settingRetriggeror Holdoff the recording of an unwanted number
of overlapping blocks can be avoided.

AW AU A AN [\ [} [\
NTYT T | S NG A S

] | Signal example

Block 1
PN Normal

I

| T

Recognised
{%Z_BMCK 3 - F~  Trigger Event
|7 | A lgnored
ho 9
Mﬂck 4 Trigger Event

6.5.2 Holdoff

With the Holdoff control set tdHoldoff,you can instrucfTranAXo ignore all additional trigger
events until to theHoldoff marker HO.

L p | Hold_off

Y E!Iock'l T

.\? \ Block 2 Block 3
|
'. nnnoT . — Block 4
Sl I| [ P
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6.5.3 Retrigger

Choosing the trigger modRetriggerwith the Holdoff control you can set the retrigger mark in
samplelengthsor in time measurement. Contrary to thdoldoff option, trigger events will be
ignoredto be recorded, but as soon as a nawgger eventoccurs the retrigger marker RT will
be moved on and set newly relatively to the new trigger evgaspectively retriggered). Only
after the retrigger marker is passed, a new block will be stored. AdditigraltyaximumPost
Trigger block length can be s@ranAXwill trigger according to the illustration below:

, ]~ Max. BlLength | I
e ey | Retrigger
| i i
I AW 517 SN W S i
f I TPt T T
Block 1 | 71 R | Max. BlLength!
: : r_..r_____:__:__:ﬁ:.r__ _______ !
| - ————--=-====- ____ l_ .
| Block2 1 iy
g 4\ \
o B B AREEA S AV ARREE e
] T
S S 4\ Block3
R e T i o e i P cels S
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7 Input Amplifier

Main | ECR Single Ch| Input Amplfier | Trigger | Physical Unit | Channel-Description
Mode Coupling Range Offset Filter Channel Mame Aweraging Marker 1

o LA ulis
ff ACiM o« | (10w | Mooz =2 || [oFF || A1 M1 Irveert
) (oM ~J[iov -] =ahd @ 14Bit
@ Single Ended Input Range 1.9V 16 Bt Marker 2
) ) i
Differential Irwert Mo b arker M2 Irvweert

The followingchannel parameters are set in this tab:

Mode: Single Ended (screen to ground), Differential or Off

Input coupling DG ACor ICP (Integrated Current Power for Piezo sensbos the modules
120MS and 240MS moduldabge input impedancecan be set t&bOK. For all other modules,
this value is set to 1M @

Input voltage range Total range and offset

Filter: Incl. AnttAliasing filter (optionally available)

Input inversion

Channel name

Averaging Off, 14Bit or 16 Bit

Marker name(optional digital inputs)

Marker signal inversion

T
T

=4 =4 -4 4 -5 -4 -9

The above values may be set &ach individual channelAll installed channels are detected at
program start, these are then included in the table.

7.1 Averaging

The ADQuns always with the maximum possible sample ratdf the seleatd sample rate is

less than the maximum rate, then the excess samples will be averaged. This wagrialeto

noise ratio is improvedd2 NNB a LJI2 Yy RAy It & d C2NJ | LILIK A OluiA 2 y 3
der samplingecording), it can be switched Off.

ﬂ The parametetAveraging"will be set forall channelswithin a module.

é In some cases, averagiagould not be usedg.g. forunder measuring'sampling witr
a lower frequency then the measured signal) this casgaveraging has to be set
Iloffll-

7.2  Amplifier options

Theinput voltage rangesettings are defined in two part®Range and offset The range sets the
maximum possible data capture voltage amplitude. The offset sets the zero point of that range
and therefore the absolute minimum

Main | Input Amplfier | Trigger | Physical Unit | Channel-Description . . .
: : gger | Pry | g and maxmum voltage limits. Theseni+

Mf’de" Couping  Range Offset its are displayed both in the data input

o oM ~v[10v  ~] 500% | feid and in the tableEach input cha-

@ Single Ended Unput Range 5.5V | nel can be set to operate ifnverted
Differential [ Invert

mode i.e. the polarity of the input vbl
age is invertedEach channel can be givemamein order toidentify it with its relevant signal.
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7.3 Markers (Digital | nputs)

Every data acquisition channel has two digital inputs called Markévigrker signals are digital
signals withvaluesO or 1 and they can be displayed in the dedicatddrker Waveform Ds-

play.

The controls'Marker 1' and "Marker 2' allow defining names for the digital input signals. In

case Invert is selected, the marker will be inverted before it is displayed. This is useful in cases
of signalinversion for example, withopto-couplers.Also sedghe chapteron Limitations / Dig

tal Inputs (Markers)

Marker inversion will be marked with a™ (Backslash) at the end of the nan
"M1\" means the inverted Marker 1.

In casethe TPCRPCPHligitizermoduleis set to 16bit mode, there are no Marker
(digital inputs) available

These settings are always visibtethe Control Panelevenwhenthere is no Marke
option installed

The corresponding analog channel must be switcBbtab "Input Amplifier* in the
ControlPanel) to record the Marker signals

> B

42 © Elsys AG



TranAX 3 User manual 3.4.1

8 Trigger
| Main I Input a'-‘\mplifier| Trigger |Ph)'sic:al Uit |G‘|anne|—Description|
| Enable Input Multiplier  A1x A3 Comparatar Lewvel [V]
AND Link +Slope v/ =1 /|8
-I‘S—E,-:’:'-I"'ﬂioﬁv Woan Eh:teresis [‘«‘]A ]

The following channel parameters are set on this tab:

1 Trigger EnableTheselected channeWill only be an active trigger source if Enable is gelec
ed.

1 AND LinkThe AND trigger logic can be configured peh4or 8ch module

Trigger Mode See Trigger Modé section for detailed information about the operating

modes

Input Multiplier

Comparator(Slope)

Trigger Leve]Volt or Physical Unit]

Trigger Hysteresis

=

= =4 -4 -4

The trigger condition is one of the most critical settings. If the trigger condition
not set correctly, either unwanted igger events occur or the settings are invalid ¢
trigger condition is never met.

If no satisfactory recording can be achieved, the trigger settings need ¢bdxked. Thérigger
parameters can be set individually for each triggerable channel. At program start the software
automatically identifies which installed channels are triggerable. The triggerable channels have
entries in the table undefrigger ModeandLevel

Depending on the selected trigger mode, either level and hysterésiSlope- Slope, + Slope

or an upper and lower levellfigger Window in, Trigger Window Qun volts or in physical
units can be defined. By setting the hysteresis it can be avoided to trigger on an undesired
edge, when the signal has noise superimposed on it. For information purpose, the current level
and hysteresis settings are displayed in small graphic representati

Control Panel @

Ch. |Narne|Mode|CoupI.|F{ange|DH5e1| Input Range | Awvg FiIter|TriggerMode| Link |Le*.'el| Hyst. |F'h:.r5. Hange| M |

Device: EPC4 (192.1680.111:10010)  Disk Space:
Al Al |Difiv DC | 100 0 | 0.100V | 14bit Off | +Slope | OR | 1V | 05V | 0.1000V M1
R M |Df| - | - | - - = - - B - - -
A2 | | SE DC 01 10 -001.009 14bit OF  +Slope  OR n.s..-l.-w M1

Ad Af | SE DC 10 50 -5.8V 14bit | Off +Slope OR Rl 5.5V M1

& If in the trigger setup of a channel e.g. an invalid level or hysteiesiet, the core-
sponding field in the table will change tslorto yellow/red as shown in the pictul
above. This for example happens when a trigger level of, let say 1V is set for a
and then the sensitivity range of this input is set to 0.5V. In this case a trigger l¢

1V can never be reached.
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8.1 Input multiplier

I ain | ECR Single Ch | Input Ampliier Tiigger | Physical Unit | Channel-Description

+| Enable | Input Multipher | A1 x A3 Compatatod Lewel [v=A]
AND Link, Stare Product [ = =l jlj
Trigger Mode )

H . Hysteresis [V+4] Walt
[Sloge . ~] YAV VI P ® Prys. Uk

The functioninput Multiplier multipliesthe currenty digitizedsignals of two channel¢e.g. Al

and A3 or A2 and A4). The resulting signal (a product) will then be passed to the trigger-discri
inator instead of the aginal signal from channel Al resp.,AR which the module will trigger.

The range and resolution of the products depend on the settings (range, offset, physical scaling
factor and phygal unit) of the two channels.

The full rangeand full resolution can only be exhaustedio half. This will be the case if both
channels are set to 0% or 100%. The multiplied product curve will then have a range from 0 to
+Max or to-Max. There will never be a multipligtoductin a range formMax to +MaxHav-

ing the offsets set to 50%, only one fourth of the maximum possible resolution is achieved

Note that the hardware multiplier doesn't take the constant of tRaysical Scalir
into account. It should therefore be set to 0 for both channels.

The checkboXStore product only visiblewhen"Input Multiplier" is activatedwill replace the
recording of onechannel(e.g. Al)with the result of the multipliedwo channels. The secdn
channel(e.g. A3)will contain the normal recording (unchanged).

The amplitude resolution of the product signal is alsebitdresp. 16bit. If the original signals
don't use the full dynamic range of the amplifier and the ADC, the resolutichebutput sg-
nal can be strongly minimized. It's recommended to choose for both sigmeasurement
ranges that optimizehe dynamic range of the input stages.
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8.2 AND Link (logic AND operation)

ﬂ AND Link is a feature of thiganAXoption "Advanced Trigger".

| Main I Input Pmpl'rfier| Trigger | Physical Unit I [J'uannel—Descriptiunl
S [ Input Muttiplier A1 A3 Comparator Level [V]
- M AN [
W [

Hysteresis [V] 7 Volt
Y 05 2~ " @ Phys. Unit

il

By default, all active trigger sources are combined in adoQR. This meansany enabled try-

ger sourcecan trigger all the channels simultaneously of a TraNET instrument or a TraNET sy
tem synchronized with SyAdnk.

In cases where ANIBgic is required, all trigger sources of @l or 8ch TPCXPCEnodule,
e.g.Al- A8, can be combined in an AN@ic. Therefore the AND Link needs to be activated on
those channels of a module that need to form the desired AND caatibim

The ANBogic trigger allows to combine all trigger modes, including the AND Link dedicated
State trigger modeacrossall channels of one module. This enables the user to trigger on co
plex signals

As soon a®\ND Link is activatethe trigger

| Main | Input Amplifier | Trigger | g

7] Ensble B Inout M'ul V| AND Link mode" State' becomes available.
7] AND Link -
Trigger Mode Trigger Mode State can be used ascmalifier for another
Slope b trigger source. Only if the State of a trigger
Slope source is met AND when the conditions of
Window another trigger source are met, it will be
Pulse > t t} triggered.
. Pulse < t |
Period > t
Period < t
Slew rate

If only one trigger sources set to "AND Link'; it actsexactly the same as in OR log
To use this function, there needs to be least two channelswith enabled "ANL
Link".

While the default ORogic works with all the channels of a Transient Recordst
tem acrossup to 8 TraNET instruments synchronized with Sying, the ANDIogic
is applicable just to a-éh or 8ch module in a system.

= b
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8.2.1 Example 1: AND -link (Slope and State )

Only after the signal "Line Voltage"above 100VAND the channélLine Current" goes above
0.5A the trigger condition is meBoth channels have to be on the same module, AND Link has
to be enabled.

rﬁ TransAS - TransAS 3 Manual.exp |ﬂ|1

File  Auto Sequence  Measurement  View  Waveform Display  Extras  Help

o m Gty PHBUWEE M HBIQIE

Page 1 T X
Waveform 1 X
o A T ‘

el
o o 1.0

= =| os
= =
£l oy |E
= 0.0
I_[\‘ e 0.5
Booggdb
£ 4 2 0 2 4 g 3 10
u) ] Time [me] i
Control Panel B
Ch. |Name| Mode | Coupl.| Range | Offset | Input Range Awg | Filter | Trigger Mode | Link | Level |
Device: EPC4 (192.168.0.112:10010) Disk Space:
A1 Line SE o 01 50 -0.05..005V 14 bit Off +5Slope AND 05 A
A2 A2 SE oC 10 50 -5. 5V 14 bit Off +5Slope OR 1V
A3 LineV| Diff+ DC 100 50 -50.. 50V 14 bit Off State Above AND 100V
Ad Ad Diff- - - - - - - - - -
E | Main | Input .Pmpl'rfierl Trigger | Physical Unit I G1annel—De5c:'iptinr1|
Enable Comparator Level [V]
@ 0 [#] AND Link 100 i
Trigger Mode ) Vot
| [sate ] :
Cluster State m @ Phys.
0 -
| Stopped || TA: -41.023 ms || TB: 123.164 ms || TB-TA: 164.188 ms |[1/(1

The examples below illustrate how the AND trigger can be configured. In the example on the

left hand side, one channel @nfigured as State and the second channel as positive slope.

When both conditions are true the module will trigger.

In the second example channel one is watching out for pulses smaller than 1us and channel two

just for a simple edge trigger of a positisiepe.
S o 1 d . Al: +Period<t, t<lus;

= Line Current (0.A1) .
w +
0% = Line Voltage (0.A3) || A2 Slope’ Slope
20 0 s=rmemememe=-Trigger Level Line Current
04
il Rt it Vet r smimimimimiane = Trigger Level Line Voltage

=z
P
E
£
3
5
s
H
<

Line Current [V]
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The Control Panel shows the current trigger configuration in the columns Trigger Mode, Link,
Level and Hysteresis. All settings are performed in the Trigger tab.

Control Panel @
Ch. |Name| Mode |Coupl.| Range |Dﬂse1| Input Range | Avg | Filter | Trigger Mode | Link | Level |
Device: EPC4 (192.168.0.112:10010) Disk Space: 2321 GB -
Al Line SE DC 1 50 05.05Y 14 bit Off + Period < 1 ps AND 01y
A2 A2 SE DC 1 50 05.05V 14 bit Off +Slope AND 02V |~
T E Main | Input Amplifier | Tigger | Physical Unit | Channel-Description
m @ 7| Enable Input Multiplier A1 x A3 Comparator Level [V]
u (0] H0L swe <01 2.
F Trigger Mode Time [Samples] . " Hysteresis [V] Volt
Cluster %3] | |Peied <t = || Tus I .
. 0.025 = @ Phys.
1] - 455

8.3 Pre - and Post -Triggering (Trigger Delay)

Pre- and posttrigger is applicable t&cope, Multi Block and theECR modeThe position of the
measurement window(or block) can be adjusted relatively to ttrggger point within limits. If

it is required to capture a signal prior to the trigger point, this is calleetfggering. Convees

ly, if it is required to capture a signal after the trigger point it is called-pagjering. These
trigger delays-06 for pre;+% for post) are defined in terms of percent of the total block period.
The TPOXPCHardware allows a trigger delay betweetD0% and +200%.

Trigger delay

Mesured data 4

L
Trigger

e /p( /\ - e /\ FANEIR -100 % (Pretrigger)
\/

e \/ e e V LW A

*-\.A . Vj /\\//\\/ﬁ — e VAV-- gt -25 % (Pretrigger)

AW A A .
L e ‘ \//\\/- e e /f\v/\v-...*va-.: +100 % (Posttnigger

W ij\\//\\/ e /\VAV +200 % (Posttrigger

Trigger delay (trailer)

There is no pre/post trigger i€ontinuous modeln this mode the stop trigger artdailer are
utilized. The stop trigger is used to determine the end of the measurement i.e. data acquisition
stops at trigger. However, sometimes it is required that the measurement continues fa-a pr
determined time afer the stop trigger this is called the trailer. The trailer is defined in number
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of samples after stop trigger. The TPRXCEhardware allows settings from 0 (no trailer) to 16
MSamples. This option is also included in B@RIual mode

{
DAY A A ; '\ N Y. D

g A

 Trailer

8.4  Trigger Modes

The following trigger types can be set on amaloguechannelL" is thetrigger leveland"H"
the configurablehysteresis band

8.4.1 Slope

With the slope triggersettings you can select the positive, negative or both slopes of the trigger
signal. A trigger will be generated when thegsteresis levehas beerpassedand subsequently
the slope level has been reached.

WL + Slope

H - Slope

+ Slope

-H

8.4.2 Window

Selecting thevindow in trigger option, trigger occurs when the signal enters the window. With
the window out trigger option, trigger occurs when the signal leaves the window.

mm Window in
mm Window out

ﬂ The following trigger modes require the advancédgger option.

8.4.3 Pulse > Time

As soon as a positive or negative pulse is recognized, a trigger is generated if the pulse width is
greater than the specified time, respectively if the signal doesn't reach the hysteresis ldwvel wit

in the defined time domain.

Please note: To determine the end of a pulse it must be considered to set the trigger hysteresis.

+ Pulse > t

-Pulse > t

8.4.4 Pulse < Time

A trigger is generated as soon as a pulse width is smaller than the specified time.
: + Pulse < t
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“H -Pulse < t

8.45 Period > Time

A trigger is generated if the period is greater than the defined time. Also the hysteresis will be
considered to detect level crossing of periods. The hysteresis allows suppression of illegal per
ods (e.g. higlfrequency noise).

; L + Period > t

- Period > t

8.4.6 Period < Time

A trigger is generated as soon as a period width is smaller than the specified time.
. + Period <'t

" - Period <t

8.4.7 Slew rate

With the slew rate you can generate triggers on specified positive or negative slew rates. It's
mainly used to detect fast parasites or spikes on slower periodic signals. It actually works like a
trigger generator's low frequencuppression

The slew rate has to be defined Belta SamplegDelta times) and Delty (Delta amplitude).
DeltaY should be set to a value at least twice the expected noise on the signddeltbdime
parameter islimited to 1024 samplesThe resulting slew rate ws can be examined in the
columnTrigger Modeof the channel list in the Control Panel.

+ Slew rate

ay
T|

- Slew rate

oy

+Slew rate

o S
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8.4.8 State

TheState trigger modds only available when th&ND Link is activatedState trigger is used in
an ANDcombination to qualify another trigger source or several trigger sources of one and the
same 4ch or 8ch module.

mL State Above
mL State Below

ﬂ In addition, each device has axternal triggerinput available (TTL). Triggering «

be enabled or inhibited using a second external input (TTL) aditedms For more

information about the pin layout of the external digital I/O connector please se¢
hardware manual.

8.5 Advanced Trigger -Modes (Overview)

In addition to the existing seven trigger modegght more have been implementedlhey also
needthe OptionAdvanced TriggeiThe existing trigger modes are described only rudimentary
in this document.

The eight " d Trigger Mode
e eight new trigjer modes:
g g T— =
1 Pulseinside t1 .. t2 Wg .d
. indow
 Pulse outside t1 .. t2 Pulse > t |
I Delay >t . Pulse < t
1 Delay <t Pulse Inside t1 .. t2
M Delay inside t1 .t2 s LU0
9 Delay outside t1 .. t2
1 Period inside t1 .. t2 Dly. Inside t1 .. t
1 Period outside t1 .. t2 Outside t1 _ t2
Pernod > t
Period < t

er. nsige 1 .. t2
Per_outside t1 . t2
Slew Rate

Thetimes t, t1, t2 can also be set in th€ontrolPanel as a numbepf samples
TranAXcalculates (multiplied by the sampling rate) the corresponding tirmgsrnal-
ly all numbers are handled amimber of samplesot as time value.

The setup of times changes, when the time base is adjusted!

To use the new trigger modes, the installed software may need to be upgrade:
following versionsare prerequisites:

TranAX 3.2.1.624 (Menu"Help" / "About")
TPCServer 1.3.2 (Control Panel )
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85.1 Pulse inside t1 .. t2

Triggering will take place, when a pulse appears within the set time limits t1 and t2. Irxthis e
ample, the limits are set to t1 = 0.8ms and t2 = 1.4ms. Sample rate is set to. Bd&GSamples
correspond &actly to 0.8ms respectively 1.4KS correspond to 1.4ms.

| T | [t ﬂmplifierl Trigger |F'h_l,l$i|:a| It | EhanneI-DescriptiDn|

Enable [ Input Multiplier A1 2 A3 Cormparator Level [V]
7] AND Link Pos. Puse | 4 -1~
Trigger Maode Time 1 [Samplez] Time t2 [Samples) Hysteresiz [v]

lF'uIseInSidet'l TJ 200 s ilj 1.4k5 ilj
1 800us T 1dms

Settings for channel 1.

1 2.

The trigger comparator is set to a positive pulse at 4V, hysteresis at 1V, therefore the condition

is met at the falling edge of the signal. Trigger zero point is orfalieg slope at a value of
Level minus Hysteresis, thus 3V.

o
L]

t1

Ch1 [V]

E

-8 A7 46 15 44 43 42 A1 40 08 D8 07T 06 05 04 03 02 D1 00 0.1 02 03 04 0.5 06 07 08 08

) = Time [ms] =

The pulse width is 0.95ms and inside the time limits t1 and t2 (0.8ms and 1.4ms).
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85.2 Pulse outside t1 .. t 2

Triggering will take place, when a pulse appears outside the time limits t1 and t2. This means
that the pulse width has to be shorter than t1 or longer than t2 to meet the trigger condition
(pulse width < t1 or pulse width > t2).

| b air | [t ﬁ'-.mplifier| Trigger | Phwgical Uit | Ehannel-DescriptiDn|

Enable [ Input Multiphier A1 A3 Cornparatar Level [v]
Trigger Mode Time 11 [Samples] Time t2 [Samples] H :
; ra - : wateresis [V
[F"ulse Outzide v] e00s E|L| 1.4 k5 EIL' _E% ] - ‘_|
4 800usz 4 14ms —L 1y

Settings for channdl.

Le]
]

Chi [V]
=1 - "~ =] o w o -
A

48 47 46 -5 44 43 42 41 40 09 08 07 06 OS5 04 03 02 01 00 01 02 03 04 05 06 07 OB 09
L] =] Time [ms]

Pulse width is shorter than tpijlse < t).

o
L}

Chi [V]

-18 A7 46 15 14 A3 42 -1 10 08 L8 407 086 L5 04 03 D2 04 oo 0.1 0.2 03 04 0.5 06 07 0g 08
=) It Time [ms] bu |

Pulse width is longer than tp(lse > t2.

The trigger zero point is located exactly t2 behind the criterion for the start of the pulse (here
pos. edge, level = 4V). At the trigger zero point, no trigger conditidheokignal is met. The
trailing end of the pulse crossing the 3V trigger level behind zero point t2 thus generatgs a tri
ger.
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8.5.3 Delay >t

This trigger mode uses the signals of channel 1 and 3 (respectively 2 and 4). It captures wher
the time between trigge condition ofchannel land the condition othannel 3 is longethan

the pre-set time t. In this case, the system generates a trigger.

In addition to thetime t, the comparator settings (edge, level, and hysteresis) for the two
channels 1 and 3 must be set.

ﬂ For this trigger mode, channel 1 and 3 as well as channel 2 and 4 are combined
combinations of channels are not possible.

| T | [t ﬂmplifierl Trigger |F'h_l,l$i|:a| It | EhanneI-DescriptiDn|

Enable [] Input Multiplier A1 £ A3 Cormparator Lewvel [V]

] AND Link 4 2l .
Trigger Mode Time [Samples] Hysteresis [V]
[Dela_l..l}t v] 1.4 k5 il;l thi : i al,
A1 A3 4 Ldms th3 e i

Settings for channdl.

The trigger mode for the associated channel 3 (or 4) is determined by channel 1 (or 3). The
comparator settings for these channels, Level, Hysteresis and slope-{"#t,"™") can be set
independently.

| b ait I [rpLE .-'-‘«mplifier| Trigger | Phyzical LInitI EhanneI-DescriptiDnl

Enable Cornparator Level [W]
Trigger Mode Husteresis [v]
Drelay » t Chi Li 01 wl
cha—t +"13 ' =

Settings for channel 3. The trigger modeagsedmined by channel 1.

== Ch1(0A1)
E=mma Ch3(0A3) ‘
I 4 t

o E— L]
48 A6 A4 10 08 206 04 02 00 02 04

M) =] Time [ms] bu

Delay is longer than tiglay > t)

o
-]

| |
S V[Ca ™
A

The trigger zero point is exactly the tihbehind the trigger condition for channel 1 (pos. slope
at 2V). At the trigger zero point, no trigger condition of the signal is met. iSmgyredge of the
pulse crossing the 5V trigger level is behind zero point t2, thus generates a trigger.
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8.5.4 Delay < t

Here a trigger is caused, when the delay is shorter than the time t. In addition to the, tthree
comparator settings for the channelsahd 3 (respectively 2 and 4) can be set individually-(Le
el, Hysteresis, Slope).

| b air | [t ﬁ'-.mplifier| Trigger | Phwgical Uit | Ehannel-DescriptiDn|

Enahble [] Input Multiplier A1 % A3 Comparator Lewel 1]
) 0 Lk > -
Trigger Mode Time [Samplez] H :

N nzterezis ]
[Dela_l,l-{t 'r] 1.4k5 E|L| it_ff— Mo aly
Al A3 4 1dms thi- L3

Settings for channel 1.

The trigger mode for the associated channel 3 (or 4) is determined by channel 1 (or 3). The
comparator settings for these channels, Level, Hysteresis and Slope-("ef,"t") can be set
independently. .

| b ait I [Fipuit ﬁ'-.mplifier| Trigger | Phuzical Llnit I Ehannel-DescriptiDn|

Enable Cornparatar Lewvel [+]
Trigger Mode Huzteresis [W]
Delay < t Chi —— st —11 T al_
ﬂ't 13 - -

Settings for channel 3. The trigger mode isdatined by channel 1.

18 18 a4 42 .0 08 08 04 22 00 02 04 08 08 10 2
(=] Tiene [ms] =

Delay shorter than tdglay < ).
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8.5.5 Delay inside t1 .. t2

This trigger mode uses the signals of channel 1 and 3 (respectively 2 and 4). It captures wher
the Time betweentrigger condition of channel 1 and the condition of channel &ithin the
pre-set time limits t1 and t2. In this case, the system generatiegger.

In addition to the times t1 and t2, the comparator settings (edge, level, and hysteresis) for the
two channels 1 and 3 must be set.

| b air I [Fipit f—‘«mplifier| Trigger | Phuzical Llnit I Ehannel-DescriptiDn|

Enable [ Input Multiplier A1 = A3 Caornparator Lewvel [W]
Trigger Mode Time 11 [Samples] Time t2 [Samplesz) H :
" " zteresis [\]
[Dly. Inside t1 . v] 2005 E|L| 1.4 k5 Ell' e 5o sl
tait . =
A1 A3 Xy 800us e 1.dms cha -+t 3

Settings for channel 1.

The trigger mode for the associated channel 3 (or 4) cannot be changed; this is ety
channel 1 (or 3). The comparator settings for these channels, Level, Hysteresis and Slope ("+", "
" or "t") can be set independently.

| b ain | [ripat .-'-‘-.mplifierl Trigger |F'h_l,l$i|:a| LlnitI Ehannel-Descriptinnl

Enahble Comparator Levwvel V]
Trigger Mode Huysteresis [W]
Dily. Inside t1 .. Cht - S |
ta ity - -
Ch3l L3

Settings for channel 3. The trigger mode is determined by channel 1.

= — T T
| e/ //x
/ .t

18 16 -4 1.2 -1.0 08 08 04 02 00 0z 04 e

(=] Time [ms]

Delay between the two slopes is ca. 1.1ms (inside 0.8 and 1.4ms).

mmo

[CH M|[Ce

L L T

—
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8.5.6 Delay outside t1 .. t2

This trigger mode uses the signals of channel 1 and 3 (respectively 2 and 4). It captures when
the Time betweentrigger conditionof channel 1 and the condition of channel 3igside the
pre-set time limits t1 and t2. In this case, the system generates a trigger.

In addition to the times t1 and t2, the comparator settings (edge, level, and hysteresis) for the
two channels 1 and Bwst be set.

| b ain I [Fipuit f-‘-.mplifierl Trigger | Phuzical Uit I EhanneI-DEScriptinn|

Enable [] Input Multiplier A1 xA3 Comparator Lewel [v]

(] AND Link 2 2 .
Trigger Mode Time 11 [Sarmples] Time t2 [Samples] . Hysteresis [¥]
Dl Outside t1 ~ || 8005 3 ~| 14ks 3 ~| e .l
A1 A3 Ay 800us 4 1.4m: T e B >

Settings for channel 1.

| b ain | [ripLat .-'-‘-.mplifier| Trigger | Phwzical LInitI EhanneI-DescriptiDn|

Enable Comparator Lewel [+]
Trigger Mode | Hysteresis [V]
Dy, Outgide t Chi - Mo al
taity : -
Ch3 _I.—Li

Settings for channel 3. The trigger mode is determined by channel 1.

o r . - . - A
] 7|
L] =3 Ch1(0.A1)
81| emama Ch3(0.23)

= 5

;_' 4| < t2 /G

=] <

=l Y
L g _7'4

-18 -‘.E -14 -12 -1.0 08 L8 04 02

9 1 Time [ms]

In this picture, the delay is shorter than telay < tJ).

=]
] 7
|
5 |
E 5 l tl |
2| &} I
s t2 . e
E =

-18 =18 -14 12 1.0 048 06 04 02 0.0 0.2 04 1] 1] 0
) lel Time [ms] b |

Delay is longer than t2iélay > t9

The trigger zero point is located exactly t2 behind the criterion for the start of the pulse (here
pos. edge, level = 2V). At the trigger zero point, no trigger condition of the signal is fulfilled. The
rising edge of the pulse crossing 5V trigger levékeisind the zero point t2, thus generates a
trigger.
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8.5.7 Period inside t1 .. t2

A trigger event is caused when the period is within the-geetime limits t1 and t2.
| b ain I [Fpuit ﬁ‘«mplifier| Trigger |F'h_l,l3in:a| I it I EhanneI-DescriptiDn|

Enahble [] Input Multiplier A1 % A3 Comparator Lewel V]
Trigger Mode Time t1 [Samplez] Time t2 [Samples] H :
. o o yzteresis Y]
[Per insidetl . v || 8005 3 ~| 14k5 3] 5 S LE al,
1 200us 4 1dms

Settings for channel 1.
o S i

L |

Nt

12 /
SS% AN

=24 23 22 21 20 A% A8 AT 16 A5 A 1 40 0% 08 L7 H5 05 04 D3 D2 0f 0.0 01 0z 0l 04 0s
o) (=] Time [ms] ju |

Period is ca.1.0ms (between 0.8 and 1.4ms).

Chi [V]
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8.5.8 Period outside t1 .. t2
A trigger event is caused when the period is outside thegatetime limits t1 and t2.

| b air | [ ripat .-'-‘-.mplifierl Trigger | FPhwgical Uit | Ehannel-Descriptinnl

Enahble [] Input Multiplier A1 = A3 Comparator Lewel V]
Trigger Mode Time 1 [Samplez] Time £ [Samples] H :
. o : yzteresis [Y)
[F"er. outzide H 'r] Boo0S E|L| 1.4kS Elll 0.1 =~ -
1 200us 4 1.4ms
Settings for channel 1.
° T
| i
: AN
3! 5
: t2 : Z
= g N\ N
L [
" -\!L -28 -28 -14 22 20 18 18 -14 T~: - -1.0 08 08 04 02 00 02 04 3::5[

Period is shorter than tpériod < tJ).

Le]
]

70
ol
| e t1

=

g : \ L

S i !

-18 A7 16 -5 14 13 12 A1 -10 45 £8 £7 056 45 04 03 02 0.1 00 01 02 03 04 05 06
9 11 Time [ms]

Period is longer than tériod > t2.

The trigger zergoint is located exactly t2 behind the criterion for the start of the pulse i¢pos
tive slope at 4V). At the trigger zero point, no trigger condition of the signal is fulfilled. SFhe ri
ing edge of the pulse crossing 4V trigger level is behind zero poihiu2 generates a trigger.
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8.6 Existing Trigger - Modes for Pulse / Period
8.6.1 Pulse >t

| b air I [Fipit f—‘«mplifier| Trigger | Phuzical Llnit I Ehannel-DescriptiDn|

Enable [] Input Multiplier A1 x A3 Cormparator Lewel [+

7] AND Link 4 2l -

Trigger Mode Time [Samplesz) . Hysteresis [¥]

’F‘ulse}t v] 14k5 = - ; ] Al
. 1.4ms ~

Chi [V]

.!-.2 .3‘.0 .2‘8 -2‘ 6 -2.-1 -2‘2 ,2.".\ 18 -6 1.4 -'.2 .'.. o 08 06 -C.d 02 -3.0 02 04 06 o.a '..t
Pulse width is longer than pilse > }.

The trigger zero point is located exactly at titigehind the criterion for the start of the pulse
(positive slope, 4V). At the trigger zero point, no trigger condition ofsilgeal is fulfilled. The
trailing edge of the pulse crossing the 3V trigger level, is behind zero point t, thus generates a
trigger.

8.6.2 Pulse <t

| b &in I [Fipit f—‘«mplifier| Trigger |F"h_l,lsin:al I it I EhanneI-DescriptiDn|

Enahble [] Input Multiplier A1 % A3 Comparator Lewel V]
e N
TrlggerMnde Time [Sanlples] : Hysteresis [V]
Pllse <t v || 14ks A~ : 1 g
1y 1dms

o L
-

5
g 4

‘ bt -
" I;;Z.Z 21 =20 18 18 AT -5 15 14 -13 -2 11 -1.0 -C:.‘e]f:; 4.7 06 05 04 03 02 01 00 01 02 03 04 DSZI

Pulse width is shorter than(pulse < t)
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8.6.3 Period >t

| b air | [ ripLat .ﬂ.mplifierl Trigger | Fhwzical Uit | Ehannel-Descriptinnl

Enahble [] Input Multiplier A1 = A3 Comparator Lewel V]
i o St
Trigger Mode Time [Sanlples] Hysteresis [¥]
|Period>t || 14ks 5~ ] al.
e 1.4ms =
o i T
| | 7
[}
5
g 4
= t R
R _ _ _ \ <

L

) (=] Time [ms] ju

In this picture, period is longer thargeriod > t)

The trigger zero point is located exactly at titigehind the criterion for the start of the pulse
(positive slope 4V). At the trigger zero point, no trigger condition of the signal is fulfilled. The
rising edge of the pulse crossing the 4V trigger leiebehind zero point t, thus generates a
trigger.

The rising edge of the pulse crossing the 5V trigger level is behind zero point t2, thus generates
a trigger.

8.6.4 Period < t

| M ain I [Fipuit ﬁ.mplifier| Trigger | Phwzical Uit I Ehannel-DescriptiDn|

Enable [] Input Muliiplier A1 % A3 Cormparator Level [v]
Trigger Mode Time [Sanlples] : Hysteresis [V]
[Periodct || 14k5 3~ *5 Co al.
o T
] 7
== Chi(0A1)
]
|
S
5| 3
" i:lo -28 226 -24 22 20 -8 A5 A4 Tlm[il -1.0 08 46 L4 02 0o 02 o4

Period is shorter than périod < t)
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9 Physical Unit
TranAXs capable of scaling a measurement in any selected user units (linear transformation).

| b aiiry | [nput Armplifier I Trigger| Physical it |EhanneI-Descriptian|

Factar Congtant LIt I Set1:1 I
1 1] i -

| settmd |

Phyzical Input B ange
HLEY I Scale Designer ... I

On this tab any change can be individually set for:
1 Factor and constantor calculation

1 Thephysical unit

The scaling calculation is as follows:

Physicalnit = (measured value [V]factor) + constant

ﬂ Thesettings for the calculation must be made before the data capture starts

9.1 Scale Designer

To set scale and factor frotwo referencepoints, the Scale Designas used by selecting the
appropriate command button.

Scale Designer @

Factor Constant Uit

] 18 T -

[nput % alue Physical Yalue

] W -18 T

10 W aa T
Phuzical Input B ange: A6 . 10°C

Ok Cancel
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10 Information Window

This window is accessed by t button in the Control panel

Last Factary Calibration
Last User Calibration

Device  Board Inputs Speed  Memory || El Board
Brutuz [192.168.0.148:10010) E':'E_"d A
; 4 30 MHz Senial Mumber BEE
- Murnber of Inputs 4
M ernory 4216 M5
Speed 20 kHz

11/18/2011 5:24 PM
11418/2011 526 PM

Hardware Yersion 0oz
Drriver Werzion 232
Firrare Wergion 1.61
Operation tMode Options ECR
Aweraging Options 1EBit

Trigger Optionz Advanced, Power
Inputs 1-4

Hardware Yersion noa

ADC Speed 20 MHz

Supportz Full Dffzet Range ez

Filter Module Type AAF Mo

Difterential Module Type 1 Mo

Integrated Cument Power Mo

A0 Ohm Coupling Mo

™ Calibrate

It displays the curreninstalled hardware(or in the case of an error, an appropriate error sne
sage).Either one or several on the local computer installed TPREEVIodules or external
devices like TraNET EPC or TraNET FE.

To calibrate the hardwatepress the calibration button.
This usuallyakes some seconds.

The hardware should only be calibrated after the modules have reached thete
ing temperature. Calibration during could statan causenaccuraciesn the meas-
urement

A\

A alibration can bedone and repeated atnytime. Recording has to be stoppe
before calibration.
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11  Cluster Configuration

Clusters are used tdefine groups of measurement channegl&hich are running with the same
configuration. With clusters it's pos$eébto use different sampling fopiencies and rearding

modes. ]
&) Cluster Configuration o[- 3]
Cluster 0 Cluster E]
04  Tped
| Reset || Save || Load | | ok || cancel |

: : : : = .
The cluster configuration window is accessed by ,Iﬂ,l button in the Control Panel

With the Cluster configuration mask it is possible to configure different groups of/ TPCK
modules.Initially all TPCRKTPCEmodules are within cluster 0To add modules to a cluster,
select in the top right drofown list which cluster number you want to act as a placeholder.

Choose then in the left part the desired TIPTRCHENodule and press th1L| button to add a
TPCKRPCEmModule to the previously set cluster.

After setting up the clusters, they can be selected via the dropdown list at the bottom left from
setting tabs:

[.] [&] | Main \_'Inpuk Amplifiei[ Trigger | Physical Unill Channel-Descriplion'_

)

B Operation Mode Time Base  Sample Rate Block Size Trigger Delay Pretrigger
= [Scope v] [|n[e[n vJ 1 MHz jll, 4 kS d 25 % jl;] -1.02 ms
3.07 ms

[V] Auto Trigger \ ! | Time Window

Cer —_— ]
Single Shot o | 4.096 ms i
Cluster |23 o

fr—

Each cluster can be seidividually to any operation mode with own recording settil
(Sample Rate, Block Length, Trigger Delay etc.).

All clusters work synchronously concerning reference clock and trigger logiis means: If
one cluster detects &igger event then all other clusterswould also react on this triggem-
dependent of the operation mode. Thikehaviorshould be considered when working withf-di
ferent operation modes (e.g. single shot and continuous mode with stop trigger).
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12  Auto Setup

If a signal connected tthe Transient Recorder imknown and a quick set up is required, the
built in auto setup function may be of some help.

The auto setup function is looking for tivertical input rangethat the signal requires sets the
sample rate to the maximunand therecord length to 20ms

In the image below there is a trace that was captured at 100 V full scale range.

-

28 TransAS - TransAS 3 Manual.exp =HACIH X

File  Auto Sequence  Measurement  View  Waveform Display  Extras Help
o mp *E“ﬁacﬁa“é'e?@?ﬁb?@ﬂ:% [l HadQdg @

Page 1 v X
J Line Power Analysis l s
o T A B [
I o=
i
1] 10 20 30 40 0 &0 0
) liz) Time [me] =
Control Panel oo
Ch. |Name| Maode |Coupl.| Range |Df‘fset| Input Range | Avg | Filter | Trigger Mode | Link | L
Ad | | SE DC 100 50 -B0 .. 50V 14 bit Off +5Slope - -
A4 Chd SE DC 10 50 5.5V 14 bit Off +5Slope - i
E] Main | Input Amplifier |Trigger I Physical Unit I U‘uannel-Descﬁptiunl
Mode Coupling Range Offset Filter Channel Name
(m] © of @ DC 500% - +| [oFF ~|
oster |23 @ Single Ended O AC Input Range -50 .. 50V
© Diferertial IcP ] Invest
| Stopped |[TA: 6.485 ms || TB: 59.992 ms || TB-TA: 53.508 ms ||

In order to quickly find the vertical range and to get the instrument to capture a signal without
knowing the trigger condition théuto setupprocess can be started with a click on the icon

P

» or via menu'Measurement / "Auto Setup.

Measurerment | View  Waveform Displa

Start F&
Trigger F7 1
Stop F8 1

Warn unsaved measurements

Auto Setup I\ :
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The"AutoSetup"window allows now to select all or a subset of the available channels.

E AutoSetup

[S5C)

U {0AT)
Ch2 (0AZ)
| (DAZ)
Ch4 (DA4)

-1.0 0.8 08 04 0.2 0.0 0.2

11 Time [g]

| Undo |

0.4

0.6

0.8

With a click on a channel this line is selected. Multiple cledsrcan be selected and toggled
on/off by ctrl-left mouse click A click on the Start button starts th&uto setupprocess for all

selected channels.

E AutoSetup l-i-J
U (0AT) ® [ | {0.A3); 2010002 22 15:15:21; 1'048'576 Samples; 25ns |
Ch2 {0AZ) @
- {0.A3)
Chd {0A4) el
o
-4 2 ] 2 4 ] ] 0 2 4 [ 3 20
) 1 Time [ms] 4% |
=3 o=

OnceAuto setupis finished it displays the trace in the new scaling. At this point it is possible to
undo the modificationsto the hardware configuration by hittingyndo or to accepthe new
settings by clicking the Close button.
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% TransAS - TransAS 3 Manual.exp =NACIH X

Eile  Autoc Sequence  Measurement  View  Waveform Display  Extras Help

oD m2 G PORPVER /| _Bada@

Page 1 il
J Line Power Analysis ] s

o T A i

]

| S |
g - | =
(&)
4 -2 0 2 4 B & 10 12 14 16 18 20

r) @ Time [me] =
Control Panel o=

Ch. |Name| Mode |Coupl.| Range |Df‘fset| Input Range | Mg | Filter | Trigger Mode | Link | L

Al I | SE DC 0.1 50 -0.05..0.05Y 14 bit Off +Slope = -

A4 Chd SE DC 10 50 5.6V 14 bit Off +5lope = -
[E Main | Input Amplifier |Trigger I Physical Unit I &annel-Desc:iptionl

Mode Coupling Range Cffset Filter Channel Name
(m] © o @ oc 50.0% —3{ -| | [oFF ~| 1

@ Single Ended O AC Input R 50 .. 50mV

uster - . nput Range m
_ ) Differertial ICP [ Invert
| Stopped |[TA: 6.485 ms || TB: 59.992 ms || TE-TA: 53.508 ms ||

The vertical range changed now fral0 V to 100 mV while the trace is displayed in the same
way as beforeThe Waveform Display zoom is not updated automaticabiyt it is updated

manually with the two Full Scale buttons within the Waveform Displayll Scale X and Full
Scale Y.

|2 FullScale for »axis.

Ly
el | Full Scale X |

ITu. — | Full Scale for-#xis.

s

| Full Scale ¥ i

After the two buttons above were clicked the scaling in the Waveform Display is updated and
reveals now more details about the shape of the trace.
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I b |
B TransAS - TransAS 3 Manual.exp =NACI X

Eile AutuSequence Measurement  View  Waveform Display  Extras  Help

e m S iGes POBVERE | _Hada®

Page 1 X
J Line Power Analysis ] s
o T A [
O
E = i W
-4 -2 0 2 4 ] [:] ] 2 4 & [ 20
) [F] Time [ms] =
Centrol Panel oo
Ch. |Name| Mode |Coupl.| Range |Df‘fset| Input Range | Mg | Filter | Trigger Mode | Link | L
| DC 0.1 50 -0.05..0.05Y 14 bit Off +5Slope - -
Ad Ch4 DC 10 50 - .5V 14 bit Off +Slope - -
E] Main | Input Amplifier |Trigger I Physical Unit I Channe-l-Desc:'iptionl
Maode Coupling Range COffset Fitter Channel Name
(m © of @ DC 50.0% -3 ~|| [oFF -
3| © SindleEnded @ AC Input Range 50 .. 50mV
) Differentia P | [ Inven
| Stopped || TA: 6.485 ms || TB: 59.992 ms || TB-TA: 53.508 ms ||

With the additional information about the signal itm®w easier to configure the trigger with
trigger level andslope and to compensate for vertical offset if needed.

The trigger settings of the selected channels are automatically set to positive slope ang-the le
el iscanteredbetween the minimum and maxiom of the captured trace. This is only the case
if trigger of the selected channel was enabled on beforehand.
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13  Waveform Display

The waveforndisplay visualizethe recorded signals and traces.
A T

O B
= ]
1.0 ===1 Line Current
400 7 === Line Voltage
i d 0.8 T
# r
- 05 /
04 L
S© B |
El o [E 02
= 3
Sl | |5] 00
200 02
-300 04
A0 08
i, iy
L sl 038
5 1] 5 0 15 20
i) [F] Zeit [ms] %

13.1 Organizing and arranging

The waveform display shows the traces of recorded or actually recording signals. Simply by
dragging a channel from th€ontrol Panebr from the Signal Source Brows&s a waveform
window will display it as a signal curve. If several signalswedaidin a waveform display, the
signals are distinguishealy different colorsand the signals will be represented by snel-

ored boxes on the left of the waveform display. Every wavefomiobgs to a Page. To add a

new waveform display hit the icon L

or go to menu"View' / "New Waveform Display.

Arranging waveforms can be performed in the same manner as arranging sub windows simply

by selecting and moving the tabs.

Close Ctrl+Shift+C
Prominent Ctrl+Shift+T
Rebalance Ctrl+Shift+R
Set Title..

If you open more and more waveforms, keep
your workspace well arranged bight clicking

on the page or waveform tab to open arco
text menu. Here you can close your displays,
set the title or arrange your waveform ms
dows vertically or horizontally.
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13.2 Zoomi ng

You carzoom into an areasimply by pulling @ox with the mouse pointer ove
the area.

Click on the upper left corner of the visible section, move with pressedse
button to the lower right corner and release tmouse button

Or click with the left mouse button on the axigbeling A zoom pointer will
then appear and by moving up/down and left/right respectively you may z
in or out. You also may uskee mouse wheel for this.

13.3 Moving traces

To move within the waveform justress and hold youright mouse buttonand move into the
desired direction. Secondary, you can move your mouse pointer over the axis units and a do
ble sided arrow === will appear. Click and hold your mouse pointer and move as long-as r
quired. Again, whilg/our mouse pointer is on the axis units you may use your mouse wheel to
move the traces.

ﬂ Time range shifting of the traces-éXis) with the mouse wheel is also possible w
the mouse cursor in the waveform display window while simultaneously press
the shift key.

13.4 Set to full scale
There are two buttons for this function:

i Switch Y axis to vertical full scale (for each axis individual)

) Switch X axis to horizontal full scale

You can alseedo or undo your changem the waveform display by the following buttons:

) Undo the last changes

(u Redo the last changes

= Auto scroll: Enabled, the waveform display ailitomatically scrollhorizontally with
the signal while recording in continuous mode (or ECR with dual m
Disabled, it will pause the scrolling but not the acquisition!
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14  Display options in Y/T Waveforms

Set Title .. The following display options can be activated by right clicking
T in the CurveDisplayWindow or extracting it via the menu
Cursors Honzontal CurveDISplay' . . . )
Bl Legend Several parameters, i.e. Cursors, Grid, Trigger lines, etc. can
Grid be switched on or off.
Block Mumbers
#| Trigger Lines Cursors A, B (or additional es) can be placed on their actual
Resquaini Loy Entries L2aAldAzya gA0GK GKS Y2dzaS LR2AYdSNJ
¥ | Marker Description aCtive.
T The same is valid for the horizontal cursors.
Cursor B
Additional Cursor g The number of axes (left and right) are sddffined via a right
Cursor & - Horzontal C“Ck on the %.X'S
CUROEL - Mo + Al a! RRec@dhgLdgErtrigs can be carried out at
Additional HCursors b -
o= the actual mouse position, also afterwards.

Remeove All Labels The CurveDisplaySection is being placed directly at therco
= _| | responding RecordingLeyy 4 NB G KNRdzaK aD2 G2 9

Bhinor Gnd
Set Grd Color

Also the background color can be chosen on beforehaad
Set Default Grd Colar

Menu "Extras/Settings/User Interface...”
Entries in the curve display window can be carried out via

(= White Backgrouwnd

i 'l ¢ SEGéDP wAaAIKEG OtAO1IAYy3 GKS GSE
Aues at Left » .

type (font, size, etc.).
Aues at Right k

Add Entry  (Chrl=L)

Jump Ta Entry "

14.1 Legend

This legend can be enabled or disabled (Hidehelflegend isn't visible, click meriwaveform
Display" / "Legend".

D; Hide/show the legend. As you move with the mouse pointer over
isplay BMC Connector
Display Filename the legend, hold the left mouse button and move the legend to
F . e
E the desired position.
Reset Overload
Hicle

If DisplayBNC Connectas set to off, only the Channel Name will be shown.
In case a trace is either calculated by the Formula Editor or imported frorHil€Pe file-
name may be displayed.
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The item "Show Overflow" signals if the amplifier of the channel had a positivegative
overflow. A line over or below the trace symbol will show the overflow.

e, Al If the current trace has a positive or negative overload of the ADC it is indi
by an orange bar below or above the waveform icon. If an acquisition i
ongoing, ad there was an overload since the beginning of the acquisition,
is indicated by a red frame around the orange bar
A recorded overflow (yellow line) can be reset by clicking "Overload reset"

By clicking the menu itenOverload Reset'the
yellow marking above and below the trace will
be removed. These markings symbolize anrove

flow capture.
Display BMC Connectar

Display Filename

Shiowy Owerload
Reset Crverload
Font..

Hide

Resettingan overload event can be useful for example with long time measurements nin Co
tinuous mode. After a distortion or recalibration of sensdie apparent overload can ber
set. Ina later checkupof the system you can then see if there wasoverloadagain,or that all
signals were captured without any distortion.

ﬂ Overload means that the measured signals wenéside of the dynamic rangef the

ADC. Example: Range is set to 2V, 50% offset, so the dynamic range will be be
1V and 1V. If there appears a signal burst at 1.5V, an overload will be detecte
then marked with aed bar during measurementA positive overload will be visibes
a bar at the top, a negative overload as a bar at the bottoryelfow bar means there
was anoverload in the pasin the measurement.

ﬂ By clicking the "Overload reset", antry will be written to the Recording Lagrhus al
manipulation during the recording are logged for further documentation or ana
Click Menu'View" / "Recording Log'to get a list with all entered logs.

Theletter type of the legendis user definable. It is thus possible to select a small font such that
the legend stays slim and does not take up to much display space.
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14.2 Text Entries in Waveform Display

Via "Text" comment entries can be made in the waveform windows. By-clgikingon a text

entry the font can be adjusted.

With text being added in the trace window, calculated single values in the formula editor can

be linked. The ResdNames of those have to be written in angle brackets. Example:
<VarName>In the place oiVarNamethe Resulb  YS Ydzad o©06S gNARGOISYyod Ly
SEA&G 2N KIFa y2i &SG 0SSy OFtOdzZ SR ab2i 5S8SFA
arbitrary text (shown below) can be written. In cagarNamea number result is, it can happen

that it is writen with too many characters. To prevent that, the form@&ingFormat()can

OKI y3S G(KS ydzYoSNJ Ayid2 | &AGNAy3I o0Sdad E&l { (NI {
<xXyzStr>..").

14.3 Grid

A fine grid can be switched on. If needed, the grid canlaésdisabled. Furthermore the grid
color can be choosen. By the menu "Extras" / "Settings" / "User Interface" the grid color can be
predefined.

14.4 Background color
Background color of a waveform can be set to white or black

By the menu "Extras" / "Settings" / "User Interface" the background color can be predefined.
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14.5 Areas

Instead of displaying the signal curvegerlaidin one waveform display, they can be displayed
in different areas. The are as many as 16 available areas within one waveform display.

o A T B

=== |ine Violtage

| Line Vattage [] |

Ling Current

| Line Current [#]|

Line_Power( ]|

) ] Zeit [ms] |

14.6 Y Axes
14.6.1 Number of Rulers Left and Right

Waveform 1 In case several signal curves are overlapped in one waveform display, it
O might be of interest to change the view parameters (zoom;axis view)
= u for each channeteparately After adding more rulers to thdisplay just
0.04 004 pull the signal curve indicatorst(le coloredsquare boxes to the left of
the waveform) to the new ruler to associatigem.
002 0.02
= = , .
© £ You also may set up your waveform on beforehand with akés and
Eloo { | £ 000 . :
2 = rulers and then pull the signals directly from the control panel or the
£ -y 2 . signal source browser tie correspondinguler.
004 004

Prepare first the number of rulers and axes to add traces from the Control Pa
Signal Source Browser.

o
-f]
ﬂ Up to 12 Yaxis, left and right, can be set up
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14.6.2 Locking of Y Axes

e

R
— If usingseveralY-axes it's possible to lock them. Right click on one
Limits. of the Yaxis and click "Lock Axis" in thepupmenu.

Recent Limits
Lock Axis
Label Font

Lire ‘oltane [v] |

If one axis will be zoomed]l other axeswill do the sane now.

Show Zeroline
Remove Waveforms
= Remaove All Wavefarms

Axes at Left 3
=) 11

14.6.3 Labeling of Y Axes
The labeling of the-#xes can also be customized.

35| !

Full 5cale

Limnits..

Recent Limits 3
g Lock Axis
— Label Font
= 5
© Show Zercline
= R Traces
a emove Trace E
= Remove All Traces o i TS
= Pods-Description IPrimany
(= Axes at Left 3 : - :
= ) Top @ Center ) Bottom
D_ AXIS-DESCRIFTION

Show Channel-Description -

: == d [ ok || cancel |
| Custom Axis-Description |

—

ﬂ To save youpreparedWaveformdisplaysettings, clicKFile" / "Save Layout.." The
layout with all pagesvaveforms and setting®r the waveforms will be saved.

14.7 Visualization of Traces

Each trace will be represented asmall boxon the left hand side of
J Waveform 1 |_ the waveform window. A filled box will make a signiaible;an emp-
ty box will hide the signal. Furthermore, you can right click on the bu
o ton and delete, change theolor or display markers. To change the
order of the boxes (fnm top to bottom) simply click on the bokpld
the left mouse buttonand klease after moving the mousgeointer
— 4 downwards.

ﬂ Deleting a signal from the waveform display will not delete the signal data. It wi
remove it from the waveform displaydowever, the curve properties (color, labels,
scaling etc.) will be lost!
By dragging & dropping a channel from t@entrol Panebr from the Signal Sourc
Browserto the waveform dsplay, the trace will be displayed again.

Every Waveform Display has space for steus linethat can be turned on/off with the little
round button in the upper left corner of the window. The status line takes the information
from any of the displayedhannels. With drag from any of the small boxes described above and
drop right above of the waveform graph the status line will be displayed with the acttal se
tings of the chosen channel.
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The information in the status line may be useful information f@ceeen dump or a report as it
includes the name of the instrument, the name of the channel, the timestamp of the acquis
tion, the number of samples in the trace and the time interval between the samples.

Ny

0 5N} 3 FTNRY GKS OKIyy

T

[ EPC4; A1(0.A1); 2010.07.14 1§<23:50; 41086 Samples; 25 | X IyR Bél&alis l#ybove the graph

option to clear the status line

Right click on the round button gives you |
X

In case the status of another channel should be displayed, just&cagp on top of the prewm

ous one.

If the status line is not needed anymore, it can be turned of with a click on the round button
described above or the content of the status line can be deleted with a right click on the round
button followed by d'Cleaf.

14.8 Cursor Properties
When the mouses placed over a cursor its property mask can be opend by right click.

Appearance and other characteristics of the cursor can be set there.
If the "Measure Indicator" is enabled, the Y valashe cursor position will be displayed for
each curve.

/21- ?24 m EB Cursor Properties =R

Color Shape

Red [l @ Soid © Dashed ) Dotted () DoshDotted
Lock on Screen CR:T | | ; I

[ [

= ; : \

| 4 | Wertical Line o B ! : !

[ ; ‘ | i
I I

Horizontal Line © Custom [_]

Line width Fosition Show Lines

) Yelow

o _
| ¥ | Crosshair

" 0.00075580640126897  [¥] Vertical
I 7 [7] Lock Pasition on Screen [¥] Crosshair [7] Ful
| Properties
- - Measure Indicator
[7] Enable [ Font |
Number Format |3 = |Fnted Pairt Vl
[#] Show Uit
Ok | [ Cancel | [ ppl |

In the menu "Extras> Settings" in the rubric "User Interface" it is possible to select show cursor
f SGGSNR 6! . X / X0 G GKS (2L AyaARS GKS
line can be hidden via the small cirdgmbd top-left).
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14.9  Cursor on Sample points

All cursors individually can be adjusted such that they are fixed on a single sample point.
By rightclicking the cursor, "Move cursor to sample” can be selected from the menu.

Laock on Screen

Wertical Line

Horizontal Line
Crasshair h‘

| Mlowe cursor to sarnple |

Properties
| | | |

The cursor will then jumfrom sample point to sample point. In between values do not exist, or
only then when more curves with different sampling speeds are shown in the same waveform
window.
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14.10 On -Curve Measurements

Next to text labels now alsbime and Amplitude measurement Waescan be placed on the
curves.

Copy
Paste Right clicking on an actual curve gives the proprietary menu

Delete text where choices can be made.

Colar.,

Line width 2
Label

kdeasure Indicatar (Time)

| fdeasure Indicator (Amplitude)

[v] wisible

Show harker

Curve Scaler..,

When the location of the desired measurement on the curve

_ has been picked, then the cursors cands@andedalong the

' X-axis. The difference in value between cursor 1 and cursor 2
(see arrow) is thereby displayed in a text label in between the
Cursors.

The text and number format as usual can be set by right

Ot AO1AYy3 2y GKS GSEG @Al b{Si

| 1 [ | |
Lock on Screen
Vertical Line To positiona cursor oranother curve right-click on that co
S“Z:"Fa' tine # sor and select in the upcoming menu "Attach cursorne a
Mave cursar to sample other trace..". Then in an upcoming dialog box the desired
Properties signal can be selected.
Rearrange Indicator
Attach cursor to another trace., |
Set associated cursar to this x-position..
Delete Indicatar
v

This way the amplitude differences of two signals are dateed (this usually only makes
sense when both signals are of the same measuring unit).

By rightclicking on "Set associated cursor to thigosition” the other cursor will be placed on
the same Xposition.

When clicking the ico ("Move Cursors simultaneously") measurement cursors will move
synchronously. Then the difference of both curves will be shown on a given position on the X
axis.
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14.11 Labels on Curves

Curves can be characterized with so called "labels". Bring the moute tposition on the
curve where the label must appear. Rigltick, then click on "Label" and, by default, the curve
will be flagged with the amplitude value in the same color.

Amp|i= 42 kA Time=15 58 ms

Delete

Delete..

Calor., Seb text |

T \ T Set font...
\ Use this font for new texts

In the menu that appears when rigiticking within the label, clicRy & { Si G SE( ¢
trary text can be inserted.

Line width 3
S| Label |

[v] visible

Show Marker

Curve Scaler

The key notations "%Y" respectively "%X"

~|Ampli=6.42 kA, Time=15.58 ms| ' are being replaced by the values Y (ampl

¥ Label &= || tude)and X (time). Also the numberrfo

i f\ el mat of Y respectively X values can lee d
% umpi=3, Tire= fined here.

Mumber Format

Mo. Digits 2 = Fixed Point &

[¥] Show Unit

o) o)

The properties ofthe crosshakcursorlabel can be defined in the same way as with any cursor.
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14.12  Adding images and formatting of calculation results

Via a dropdowrmmenu (right click on a curve display window), an image can be added (like a
text).

o] B i
]
4700 - - - Paste
il | | | | Max. Absorber  serie..
VISIELE ELEMENTS
3300 T T ¥ | Cursors
. Ene rg y - h Cursors Horizontal
Legend
- [v] crid
el 2 523 kN ZI Elock Numbers
3000 T T Z‘ Trigger Lines
2800 Z‘ Recording Log Entries
Marker Description
2500
FLACE
2400 Cursor A
Cursor B
20 .
Additional Cursor 3

Cursor A - Horizontal

1800 I 1 1 1 T Cursor B - Horizontal

Absorber Force [kN]
8

1600 1 I ] ] — Additional HCursors 3
Text/ Image / Formula Results...

1400
Remove All Labels
= Remove All Measure Indicators
1000
Miner Grid
i ; G ) Set Grid Color...
600 Set Default Grid Colar
00 ‘White Background

By clicking o\dd Image, the desired image can be searched for and selected. When selecting,
usually, first the files in thenages foldeof the actualExperiment are presented. But then, also
by navigating an image can be selected somewhere and added.

Label
N In the same menalso the numbeifformat of the, via the
arableName> FormulaEditor calculated results, can be set.

€

Add Image

»

Formula Result Formatting
Mo. Digits 3 = Fixed Point v

Show Unit

Formula Variable Syntax: <variablename:>

G
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14.13  Y-scale adjustments of curves

Each individual curve can be converted with a formula.

[Wavetorm1] The user is free to select any formula. On
A T & Curve Scler '=/=&s| beforehand multiple fomulas can be e+
| Dl e fined. The selected formulas are activated
Color. ® Fommis by clicking the corresponding button in the
Emewidth =| © Fomua ([Sg_1BI10" LogOVO-10_ formula mask
[v] visible v ¢CKAA TF2NXNdzE | Aa GKSYy LI N

Show Marker (Example: UniqueNamefunit] = y0 + 0.25)

properties (like the color). With moving or

Curve Scaler [ ok ][ cace . . . .
i ! | copying (via Drag & Drop) into anothemwi

dow also thescaling formula is moved along.

Naturally only calculations with regard to amplitude values are valid @agisKvalues). The
conversion calculation only deals with the curve on display in the curve window and possibly a
scalar table as welCurves are alays stored unscaledScalar table functions take into account

the Y:scaling of those curves (incl. name and unit).

In situations, where the formulas cannot give results (e.g. LOG of negative values) no curve will
be drawn.

The calculations succeed on the basis of Raw Val0eRaw Values also include, converted
values, possibly obtained via the Formdditor or those that through relevant settings under
Physical Unité the control panel have been defined before recording

The new channel name (ChName[Unit]= ...) cannot be a Keyword from formula editor (e.g. Cos,
Sin, If, for, to, as, Pi, etc.). With errors in the scale adjustment formulas, calculations are simply
suppressed. The Raw Values will remain.

When errors appeain the scale adjustment formula this icd® will be shown. Calculations
are suppressed with errezontaining formulas.

14.14  Snapshot

By clicking with the left mouse button on the icli-] the image of theactual Waveformwill
be copied to the clipboard of the@®

By clicking the mouse on the arrow in the icon, the screen content of all
|h' Page Srapshot | windows in theactual page(not only trace or scalar windows) can begeo
ied to the clipboard.

@ -

' VRSNJ G9EGNI & k {SiGAy3a k ! &SN Leghb&SNBctedS k { Yy
Additionally the size, the display section should have afterwards, can be chosen .

The size of multiple windows in the page are proportionally adjusted. All text entries are stored

in-tact. Attention should be given to the position ofarsspecific text entries. Otherwise it may

be placed awkwardly or entirely cut off.

To store the display intermediately with a white background can be selected here also. In case

a screen with black background is used, trace colors should be selectest.dar
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14.15 Analysis of  Multi Block  records (Block Jumping)

For easily moving (jumping) from one recorded block to another, a "Block Jumping" control is
available. This can be used for analysisofti Block or ECR Records.

Select the waveform to set the focus for these traces and click on

the icon in thetoolbar to move forward or backward. Alternatively

it's also possible to use the keyboard: "Page Up" for movimng fo

ward, "Page Down" for moving bacavd. With the keys "Home"
and "End" selects the first block, resp. the last block.

In case of using a second area or waveform (XY, Marker, FFT, Zoom) which has the focus, on
the time markers will move in the main waveform display.
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