1@ WAVECATCHER SOFTWARE V2.8.11 connected to MEZZA_MOTHER A with serial number 124A

 — = ﬁ
- L e
Interface_Configuration Calibration Run Graph Fimware Messurements Advanced Help
AP OIR K[ RO Wy [ 40D
MAIN | VERTICAL | HORIZONTAL | TRIGGER | JEAVELIIAS
DISPLAY RUN
- . Event #
¥ On/Modul
o ype
Display modulo  Single
(31 pots 2na nisos) ¢ Finte Events Required
@
o Cortinuous 0
Eventsfs Last event time
TER 100 14n05m23s 568,126 838ns

All channels:  me—— [~ View trigger signals

of  On Indiv Noext

Front Channels

z
=
)
EH
£
<

B0 @ Bl @ 512 @ 43 @ B4

infos | Wamings | Erors |

14hi2min:43s: Run is over.

14h:3min:34s: Run started in continuous mode.
14h:3min:36s: Run stopped.

14h:3min:36s: Run is over.

14h:4min:9s: Run started in continuous mode.
14h5min:26s: Run stopped.

Time[20.00 ns/Div]
14h:5min:265: Run is over. :‘

WaveCatcher Software
User 0s Man

et |1

\\.‘x“‘\.\.‘\.kL‘ L
,...-_!a -

9 teEeuiite888: 18888

B2-CUNEL WAVECATCHER

S8 WAVE CcATCHER

i2-8iT 3.265/5 DiGITIiZER

ETHERNET

o

Date: 1/6/2017

WaveCatcher Soft war

By D.Breton & J.Maalmi, LAL Orsay

V/Ref. : 1.1




&

ManuakPk-

6s

WaveCatcherSoftwareUs e r



RATOIRE
“CELERATEUR
E A I R E

<

PURPOSE OF THIS MANUAL

This Used Manual contains the full description of tiiéaveCatcheFamily Control& Readout
software The latter is compatible withhe 2-channel (with revised firmware)and 8channel
WaveCatcher modusethe 16Channel WaveCatcher board and mogdaltedall the options othe 64
ChanneWaveCatcheCrate(16, 32, 48 or 64 channels)

EVOLUTIONS OF THE DOC UMENT

DATE ‘ REVISION SOFTWARE CHANGES
VERSION
01/03/2017 Vi.1 2.8.12 FIRST VERSION OF THEDOCUMENT

REFERENCE DOCUMENTS
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1 Introduction

The WaveCatchesystemsare a family ofpowerful and low cost digitizers Their number of
channelgurrently rangsbetweer? and 64 (+8) channels.
They all make use of thEBAMLONG analog memory chips which permit sampling the input
signal between 400 MS/s and 3.2 GS/s over 12abitiswith asignalbandwidth of 500 MHz
There arel different types obystems:
1 2-channel USB-poweredhandy module
1 8-channel (autonomousiesktop) composed of a motherboard equipped with two 4
channel mezzanines
1 16-channel(6U boardor autonomous desktop modyule
1 64-channel (mini crate). This crate can actually house betwgesnd 4 1&hannel
boards, thus providg 16, 32, 48 or 64 channels
From the second version of the-@&idannel boards on, 2 extra channels have been added in the
back of the board. They can be digitized together with the other channels. When the bseddiris u
standalone mode, these channels correspond to the external trigger and the external sync. Otherwise,
they are equivalent to other channels.
The board can also be used a®Cs for high precision time measurement between two signals.
Sampling time pecision after calibration imdeedless thars 5 ps rmsat 3.2GS/s.
The systems are currently interfaced with a 480 MBits/s USB linksegéuredGbit UDP
interfaceis also available on the@annel module. It will soon be put into function on @ildechanné
systems. A optical link(all systemsill alsobe put into functiorbut later

For a complete description of the hardware, see the associated docume¥ifatieCatcher
Famil y Us ewhighscanMe foundaat

https://owncloud.lal.in2p3.fr/public.php?service=files&t=56e4a2c53a991cb08f73d03flce58ba2

in the System dcumentationfolder.
Software access to thW¢aveCatcher systenasin be performeih two ways:

1. Via ahigh-level software library, available on Windows or Linuxthe latter can be
found at

https://owncloud.lal.in2p3.fr/public.pfservice=files&t=56e4a2c53a991cb08f73d03flce58ba2

in theLibrary folder.

Full documentation can be found in thecumentationfolder of the library.

2. Via adedicated powerful softwarerunning on Windows, describéd this document.
The latter can be fou at

https://owncloud.lal.in2p3.fr/public.php?service=files&t=56e4a2c53a991cb08f73d03flce58ba2

in the Softwarefolder.

There is no lowevel library.
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2 System abscription

2.1 Global cescription of the WaveCatcher systems

The WaveCatcher boards and modules arbitl2.2 GS/s Switched Capacitor Digitizers issued
from the collaboration between CEA/IRFU & CNRS/IN2P3/LAL and based on the SAMLONG
chip[1], developed on the basis of a CEA/IRFU and IN2P3/lcdimmon patent [2]

The input dynamic range is 2.5 Vpp (DC coupladyl the input standard $éngle ended MCX
coaxial connectors. The DC offset is adjustable in the +1.25V range viaba DAC on each
channel The signal analog bandwidth is 500 MHz @3dB.

Considering the sampling frequency and the number of bits, it is well suited for very fast signals
as the ones generated by fast scintillatorscrystals coupled to PMTsMCP-PMTs, Silicon
Photomultiplers, APD, Diamond detectors and others.

The analog input signals are continuously sampled inside the SAMLONG chips in a circular
analog memory buffer (1024 cells) at the default sampling frequency of 3.2 GS/s (312.5 ps of
sampling period)6 otherfrequertiesdown t00.4 GS/s are also selectable via software. As a trigger
signal arrives, all analog memory buffers are frozen and subsequently digitized with a resolution of 12
bits into a digital memory buffer with independent read and write access. Upulb eidnts per
channel (1 event = 1024lords of12 bits) can be stored consecutively.

Each input channel is equipped with a discriminatsing a 16bit programmable threshold,
which generates triggg@rimitives. Primitivesfrom all channels are procesdegthe board to generate
a common trigger causing all the channels to acquire an event simultaneouslgorfiim®n board
trigger can also be provided externalig asoftware command, asia the front panel TRGIN input
connector, or by any combinationtbe channel discriminators and/or thelGRN.

During analog to digital conversion process, aveCatchecannot handle other triggemnd
thus generais a deadtime (maximum 125 ps, decreasing proportionally with the recording depth
thanks to the configrable record length).

Each pair of channels is equipped with ab#0TDC (counter) tagging the trigger with the clock
delivered to the SAMLONG chips (200 MHz down to 25 MHz depending on the selected sampling
frequency).

Each input channel is equipped lwvia hit rate monitor based on its own discriminator and on
two counters giving the number of hits which cross the programmed discriminator threshold (also
during thedeadtime period and the time elapsed with a 1 MHz clock. This permits among others
measuing the hit rate with respect to the signal amplitude.

Each input channel ialsoequipped with a digitaneasurement block located in the fremnid
FPGA which permits extracting in real time all the main features from the signal: baseline, peak,
chargetime of the edges in CFD or fixed threshold modes

Each channébouses a fixed amplitude pulser, which permits an easy complete functionality test
and the use of the module in reflectometer mode.

The module supports mullioard synchronization allowing alBAMLONG chips to be
synchronized with a common clock source and ensuriiggering them in phaséll data will thenbe
aligned and coherent between multigd@aveCatcheboards.

All WaveCatcherdouseUSB 2.0which allows data transfers up to 30 MB/Ehe 8channel
module and 6€hannel crate also provide a secured Gbit UDP interface. In addition, all the boards
house arOptical Linkbut the latter hasot yetbeen puin function
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2.2 Global description of the WaveCatchesoftware

The WaveCatchesoftwae has been developed in order to take an easy benefit of all the
features described in 8.1 It permits performing real time measurements and histograms on the
acquired data and to save it on disk with numgmaptions in ASCII or binary format.

The main panel looks like the front panel of a digital oscilloscope. This permits an easy hand
taking.

The C code has been written with the NI CVI LabWindows environment tool. It makes use of
the NI Run Time.

Binary to ROOT data converterare also available in the eponym folder.

3 Installing the WaveCatcher software

This software can be downloaded at:

https:/owncloud.lal.in2p3.fr/public.php?service=files&t=56e4a2c53a991cb08f73d03flce58ba2

in the Softwarefolder. It has to be fully installed the first time. Then only the executable has to
be replaced for the next updates, except if new dlls have beeretktléaghe latter case, they also
have to be replaced.

4 Running the WaveCatcher software

4.1 Launching the software

When launching theoftware, the first panel appeariisgshownon Figure 4.1.
First select betwen USB and UDP depending on the bus you chose for the connection.

If USB has been chosen, all the boards detected will be listed. Select the one you want to
connect to and click oBonnect/Reset

If UDP has been chosen, check the IP address and pitit ofiodule. Once they are ok, click
on Connect/Reset
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€3 System Connect =AACIN X

Select Connection Type

uss ||| uopP

| MEZZA_ MOTHER A SernialNumber - 1.6A v| Re-Scan System |

| UDP IP Address UDP Port

192.168.04 o 27015

Connect/Reset | [

Figure 4.1: System Conneatiindow

4.2 Main panel

Once the board or module is connected, the software proceeds to the initialisation. It reads the

boad s EEPROMs and | andBDACs Cndelthis dames the neaig pamel ie displayed
(seeFigure 4.2).

EWAVECATCHERSOFIWARE connected to MEZZA_MOTHER A wi
Interface Configuration Calibration Run Graph Firmware Measurements Advanced Help
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16h:19min:23s: Run is over. al =4

16h:19min:23s: Run started in continuous mode.

16h:19min:47s: Run stopped.

16h:19min:47s: Run is over.

16h:19min:47s: Run started in continuous mode. i’

16h:19min:50s: Run stopped. Time[20.00 ns/Div]

16h:19min:50s: Run is over. :I
¥|

Figure 4.2: Main Panel

A report on theinitialisation phase canebfound in thelnfos message window. The same
information is aved in a log file in the directory where the software has been launched.

The interface is split betwed&main areas:
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1. The menus at the top

2. The icons right below

3. The graphical tabs on the left

4. The waveform histogram on the right

5. The message window on the bottom left

They will all be described in the followirghapters

5 THE MENUS

5.1 Interface menu

This menu permits performing a Global Reset of the system or exiting the software.

Interface | Configurati

Global Reset
Exit |

Figure 5.1: Interface menu

5.2 Configuration menu

This menu permitsetting up the configuration of the systelhconcerns the Setup (both
software and hardware), the options for data saving on disk, and the cordigushtthe UDP
interface.

|£onfiguration | Calibration Run

et |

Load Setup from file
Save Setup in file

Saving Data File Options ...

UDP configuration ...

Figure 5.2: Configuration menu

- Load Setup from file: by clicking on this item in theneny the useopensa Windows
Directory window from where a Setuponfiguration previouslytored in adedicated
file can be retrieved and used to reconfigurewlseCatcher systeaccordingly.

Warning: the version of the software is stored with the configuration. When loading a
previously saved setup, the software checks if the current meraimber corresponds to that stored in
the file. If the versions ar@ot compatible, the setup is not loaded and a message is displayed
accordingly. The same way, the software checks if the systems and number of boards in the system are
the same.
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- Save Saip in File: by clicking on this item in the menu, the user opens a Windows
Directory window where the current Setup configuration can be storaddedicated
file whose name is defined by user.

- Saving Data File Options by clicking on this item in the enu, the user opensnaw
window displayed offrigure 5.3.

o0 In the top field the user can configure the file type (ASCIl om&y) and
enable the data splitting to multiple files selecting the number of events per file.

o In the niddle field, the user carthoose putting in the file the absolute Unix
Event Time, as well as the raw channel hit rates.

o In the bottom field, the user can choose to filter the channels based on their
absolute peak amplitude. Only the channels with anlatespeak amplitude
higher than the defined threshold will be saved on disk.

"© File Menu sl B’

ASCIl [P Binary
Split run data into multiple files
oFF [THll ON
Nb Of Events/ Rle
A 500

ol

[~ Put Event Time in Rle
[~ Put Raw Rate in Rle

[ FRlter data for file

Abs ampl threshold for filter

3 0050 WV

b

Figure 5.3: File menu

- UDP configuration: by clicking on this item in the menu, the user openswa window
displayed on

- Figure 5.4. There, the user can read or define the IP Address and the Port number
stored in the systembs EEPROM.
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&3 UDP ...

UDP IP Address
152.168.04

| Read from EEFROM
Save to EEFROM

Figure 5.4: UDP configurationmenu

5.3 Calibration menu

The main factory calibrations described in the hardware documengdtiaveCatcher Family
User 6s )Mamumdt accessi bl etvanowithtimee user since they

- Trigger Threshold DAC Offset Calibration: this calibration is necessary to obtdie t
best precision for small signals on the trigger threshold for the channel input
discriminator.

- Line Offset Calibration: this calibration makes use of 32 DACs located inside the
SAMLONG chips. It permits reducing the baseline noise down to ~ 0.95 m\Vitts
this sole calibration performed, waveform data is already directly usable with a dynamic
range of 11.5 bits and a sampling time precision of ~ 20 ps rms.

- Time INL Calibration : thisfactory calibrationwhich is optionatompensates the fixed
time dispersion along the sampling matrik.makes use of a simple sinewave signal.
The eventual sampling time precision scales dfnam ~20 ps rmgo less tharb ps
rms.

The only accessible calibration remaining is timglividual Pedestal Calibration: this
cdibration permits reducing the baseline noise down to ~ 0.75 mV rms, thus increasing the dynamic
range to 11.7 bitdt is advised to perform this calibration with a full setup and no signal present.

|Ca|ibratiun|ﬂun Graph Firmware Measurements Advanced Help

| Pedestals ¥ Calibrate Pedestals

¥ Enable Time INL correction Save Pedestals to Files

Load Pedestals from Files

RUN Save Pedestals to EEPROM
Event #

Type 0 Load Pedestals from EEPROM

Figure 5.5: Calibration menu
The Calibration menu list is displayed Bigure 5.5.

1 Pedestalshy clicking on this item in theneny the useopensa secondary list:
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o0 Calibrate Pedestals by clicking on this item inhelist, theuser opens a new
window displayedn Figure 5.6. The number of events for this calibration (300
is fine) has to be defined before clicking on ok.

I w _ il
& Pedestal Calibration &J

Enter the number of events for pedestal calibration (300 is fine):

Figure 5.6; PedestalCalibration window

0 Save Pedestals To Fileby clicking on this item in thédist, theuser saves the
individual pedestals to predetermined files.

0 Load Pedestals From Filesby clicking on this item in thdist, theuser loads
the individual pedestals from predetermined files.

0 Save Pedestals To EEPROMby clicking on this item in thdist, the user
saves the individual pedestals to the system EEPR@Mich will be
automatically readout atartup.

0 Load Pedestals From EEPROM by clicking on this item in thdist, theuser
loads the individual pedestals from the system EEPROM.

5.4 Run menu

This menu permitglefining the configuration of the run and starting and stopping it. It is
displayedon Figure 5.7.

|ﬁun|§raph Firrnware Measurements Advanced Help

ll Save Run to File ¥ Save Waveforms only

Save Measurements to File Save Waveforms & Measurements

Run from File

Run without Waveform

Run with Rates Only

P s

i:[ Stop

Figure 5.7: Run menu

1 Save Run to File by default, this item is dimmed. To undim it, seledinite number
of events in the main tab.yBclicking on this item in theneny the useropensa
secomlary list:

o0 Save Waveforms only by clicking on this item in thdist, theuser chooses to
save only the Waveforms in the files.

0 Save Waveforms & Measurementsby clicking on this item in thdist, the
user chooses to save both the Waveforms and the Mesuisein the files.
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1 Save Measurements to Fiteby clicking on this item, theiserchooses to save only the
Measurements in the files.

1 Run from File: by clicking on this item, th@ser chooses that the next run will be based
on already recorded dafBhis gotion is not yet functional.

1 Run without Waveforms: by clicking on this item, thauser chooses that only the
measurements are sent from the system to the computer. That way, no waveform is
transmitted and the event rate increases drastiGilhce the mesurements are then
performed by the firmware in the boards, tRemware Measurement Modes
enforced and the corresponding parameters have to be ch€&hkedaveforms are then
displayed based on tfiemware measurements akown onFigure 5.8.

s w11 1z 13 1 15 g

7 g
Time[20.00 ns/Div]

R

7 s
Time[20.00 rs/Div]

Figure 5.8: display for runswith (left) and without (right) Waveforms

1 Run with rates only: by clicking on this item, the@iserselects a run where no signal is
recordedor transmitted but only the channel hit rates. Clicking openR#te Statistics
window (se€8 5.7.2 where the rate measurement interval can be defined as well as all
the other parameters relative to taeemeasurements.

9 Start: by clicking on this item, theser will start the run on all selected channels.

9 Stop: by clicking on this item, theser will stop the current run.

5.5 Graph menu

This menu (se€igure 5.9) pemits working on the displayed waveforms.

1 Enable Cursors: by clicking on this item, theiser will enable the display of the two
bidirectional graph cursors.

1 Disable Qursors: by clicking on this item, theiser will disable the display of the two
bidirectianal graph cursors.

9 Zoom In: by clicking on this item, theiser will zoom to the area located inside the two
bidirectional graph cursors.

1 Zoom Out: by clicking on this item, theser will go back to the full waveform display.
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| Graph | Eirmware Measure

Enable Cursors

Delete Cursors

Zoom In

v Zoom Out

Plot Alignement ...

Figure 5.9: Graphmenu

1 Plot Alignment: by clicking on this item, theuser will have the possibility to
resynchronize the waveforms based on digitized data the same way it is done in the
digital oscilloscopes. The main consequencethiat display jitter is _completely
removed Once the option is checked ON, the present parameters will define the source
of the resynchronization, the edge of the signal to be used, and the thtegabld

Figure 5.10: Plot Alignmentwindow

5.6 Firmware menu

Thismenu (sedigure 5.11) simply permitsreading out the firmware version of the elements of
the connected system.

Eirmware| Measurements  Adwve

E Board & FPGA versions [

Figure 5.11: Firmware menu

5.7 Measurements menu
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This menu (sed-igure 5.12) permitsselecting the type of measurements to be performed and
their corresponding parameters.

Measurements | Advanced Help

Moise statistics ...

Rate statistics ...

Measurement parameters ...

Measurernents on signal *  Baseline ...
il 4 Amplitude ...
Charge ...
Time Chwer Threshold ...
3- Time difference and jitter ...
XY plot

Figure 5.12 Measurementsnenu

5.7.1 Noise Statistics window

1 Noise Statistics by clicking on this item, theiser opens an eponym window. In order
to perform the measurement, the On/Off checkbox has to be checked.
o Compute Sigma in the graph window: the two boxes fix the boundaries of the
zone where the noise calculation will be performed.

Figure 5.13 showsthe pedestal noise.

W
MNOISE STATISTICS W On/Cff Select Channel:

Compute Sigma in the graph window:

|ietween :' 0000 n= and':; 313688 ns Standard Dev: 0.00 mV{RMS) Averaged Stdw: 0.00 mV (RMS)

Select Channel to Plot:

| Standard Deviation vs Time Al I As above
| |
0.71 -
E 0.70
=
S
E
2 069-
E
| -
0.68
0.68 | |
| 29 125 129
Time(s)

Figure 5.13: Noise Statiics window
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5.7.2 Rate Statistics window

1 Rate Statistics by clicking on this item, theiser opens an eponym window. In order to
perform the measurement, the On/Off checkbox has to be chede&eld.block of 4
channels contains 4 set of counters. The user efinedcoincidences between the 4
channels for feeding the 4 set of counters.

o Define coincidence for counterseachcolumn corresponds toset ofcountes
whose values will be associated to the channel with the same number when an
event is readout. The tipnal coincidence between channels is defined
vertically.

o0 Veto after counter increment by checking th&Enable Vetobox, the user can
mask the counting during a time window definedvato Length. This permits
for instance rejecting bothering afignlses

0 Select source for rate countersthe source for the rate counters can be either
the raw output of the channel discriminators, or the same dignapread by
the trigger gatésee§ 7.4).

0 Interval between Measurements this option is used only wheRun with
rates only has been selected in tRein menu (se& 5.4).

o Plot one linear combination of two countersthis option permits plotting the
result of a linear combation of the rates ahetwo selected counters.

Figure 5.14 shows an exampl@here the thresholds have been put in the noise.

,9 Rate Statistics r— — =aiel >l
Rate counter input Define coincidence for counters: Veto after counter increment RATE STATISTICS W On/Cff
Select group of 4 front channels: ChD |g |1 |E |E Enable Veto [~ Veto Length | 1000 s Measurement
Grounf) m( g; ": ||E ; P T e e T ET T T Select counter:
M (o7 0 i N I Raw hits [|JIll Gated hits Rate value: = 602  MHz
Interval between Measurements 100 s Raw Hit Rate [Hz] vs Time Select Counter to Plot: Al —I— Single

68.64E+6-

Raw Trigger Rate [Hz]

3B 9NE+6-

35.60E+6-
2

o 45 50 55 &) 65 i 120 125 129

Time(s)
Plot one linear combination of two counters Enable Plot [~
Select first counter  Coefficient Select second counter (Coefficient

Figure 5.14: Rate Statisticsvindow
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5.7.3 Measurement Parameters window

1 Measurement Parameters by clicking on this item, theuser opens an eponym
window (seeFigure 5.16). There, all the parameters needed for the measurement can be
defined.

In the FE FPGA, each channel includes a measurement block able to extract information from
the signal on thély (seeFigure 5.15). Thisblock works with parameters fixed by user. It computes:
- theBaselinewhich correspnds to the mean of the first 16 samples
- thePeakamplitude, relative to the baseline
- thePeak time(sample corresponding to the peak location)
- theCharge contained in the signal (see below for the corresponding parameters)
- the time of theRising Edge(canbe the leading or the falling edge depending on pulse
polarity)
- the time of thd-alling Edge.
- the combination of the two edges gives Tlime Over Threshold (TOT) of the signal.

Acquisition window : up to 1024 samples

4
L

Charge Length
A

Precharge :
A |
T
|

[

|

N samples for baseline ,
] 1

|
[
1
[
: Falling
[
|
1
|

edge : edge
Ref Cell for Charge (last - (first

before | after

peak) peak + Pea
Programmablec@piions : )
APeakpolarity: PosNeg ACFD Ratix 1/19
AForcedExtractedbaseline ARefcellfor Charge / Starfrom peak(=>prechargg
ACFDFixedThreshold AChargd_ength

Figure 5.15. measurement paameters and results

For the peak amplitude calculation, the user has to define the polarity. The baseline can be that
calculated right before, or a fixed value define
For the charge, there are two pbdgies: either the user defines a starting samBkef Cell For
Charge and a length@harge Length), or the firmware automatically starts from the peak, gets back
over a usedefined number of cell$fechargg, and then applie€harge Length.
For bothrising and falling edge times, the threshold can be chosen between two possibilities:
either a constant fraction of the peak amplitud¥@), or a fixed threshold. Both can be
parameterized by user. The constant fraction is coded with steps of 1/16 @it thus OxF
corresponds to 15/16 of the peak. The fixed thre

i General parameters
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0 Measurement sourcethis box defines if the measurements are performed by
firmware or by software. The software option egvslightly better results but
the firmware one is much faster. Moreover, the latter permits running with
measurements only (seé &).

0 Baseline sourcethe baseline value can be computed from digmal as the
average of the first cell§l6 cells for firmware)or forced by user. The
corresponding forced value then has to be entered in the adjacent box.

o Display Resultson Waveforms by clicking on this item, theiser can display
on the waveformshe location ofthe peak and of the rising and falling edges
times extracted from the signals.

-
9 Measurement Parameters 2

General Parameters

] : Select Channel Displ -
b = ay Results on Waveforms
Fimware .m Software .

Baseline source OFF |

Signal M Forced Force baseline to ::;il 0.000 V

Software Measurement Parameters

Firmware Measurement Control Nb Of Samples In Bamlim::;ll 16

|
| Seledt Channe Threshold crossing Method 7 On/Off Compute Reference Pulses OFF |
|
Reference Pulses
I Fixed Threshold IW CFD Fixed Threshold ._m CFD ‘ Lioad From File | ‘ Dizplay |
I ALL | Spline Interpolation Factor ﬁ 5
CFD Peak polarity Align on - Fraction Ratio Peak
I Fixed threshold | o = CFD peak polarty on Ratio [T
Yoo v el | g = Fraction ratio 3 0.10
- 1 1 1
CFD r=tio WD R L Time before Alignment Point 500 ns
P Threshold
ﬁ £Ne Time after Alignment Point 10.00 ns
0.25 D.25 CFD ratio
075 5" i 3' Chi2 Method ™ COn/Off
' /\)\ /020 Chi2 Start
-1.25 1T Leading Edge i Trailing Edge
§ 000 v Start ratio ﬁ 010
d Chi2 End

- S Leading Edge i Trailing Edge

| Polynomial M Mo Interpolation End ratio ﬁ 0.40

I Perform Spline Interpolation e e =

| Chi2 Slide Window 100 ns
| Yes M No

Spline Intemalation Factor § 5 Show Chi2 Plot Resutt ON

Figure 5.16: Measurement Parametemsindow

1 FEirmware Measurement Control:

0 Select Channelchannels can be selecteereby goups of two.

o Fixed Threshold/CFD: this box defines if the level used for threshold crossing
is a fixed threshold or the result of a constant fraction discriminator (CFD).

o0 Fixed Threshold: this is the value of the fixed threshold if this option has been
chosen.
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CFD Peak polarity: this box defines the polarity of the peak which will be
used for the CFD calculation.

CFD Ratio: this box defines the ratio of the peak which will be used for the
CFD calculation. Units are in 1/16.

1 Software Measurement Parameters

(0]

Nb Of Samples In Baselinethis box permits defining the number of samples
used from the first sample of the waveform for the baseline calculation.

Fixed Threshold/CFD: this box defines if the level used for threshold crossing
is a fixed threshold or éresult of a constant fraction discriminator (CFD).
Select Channel channels can be selecteereindividually.

Edge defines the leading edge for the measurement.

Threshold: this is the value of the fixed threshold if this option has been
chosen.

CFD Pe& polarity : this box defines the polarity of the peak which will be
used for the CFD calculationf. set to Auto, the choice is made by software
depending on the polarity of the highest detected peak.

CFD Ratio: this box defines the ratio of the peak whighl be used for the
CFD calculation.

Peak interpolation: conversely to firmware, the software can perform a
polynomial interpolation for defining the peak value more preciselyNdf
Interpolation is chosen, the peak will correspond to the highest rfallest)
sample (as for firmware).

Perform Spline Interpolation: conversely to firmware, the software can
perform a spline interpolation for defining the threshold crossing value more
precisely. If No is chosen, the peak will correspond to a simple linear
interpolation (as for firmware).

Spline Interpolation Factor: this number corresponds to the number of points
added by the spline interpolation between two samples. Default value is 5.
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5.7.4 Baseline Measurements window

1 Baseline Measurementsby clicking onthis item, theuser opens an eponym window
(seeFigure 5.17). In orderto perform the measurement, the On/Off checkbox has to be
checked.

9 Baseline Measurements [= = B

‘Channel to plot:
Histograms to save

Mean (V) RMS (mV) All channels I Same as plot

Enable Baseline Measurement [ On/Off

0581 0.35
Nb of bins in Histo & 100 Nb Of Entries 10113
e xmin ¥ goo0 v Xxmax X 0000 ¥
Auto I Manual - -
Baseline distribution
2704+

2600-
2495 |
2392
2288+
2184+
2080
1976
1872
1768}
1664} i
1560}

1456

1352}

12481

1144

1040}

936

832+

728

624

520

416-]

312+

208

104+
0593 0530 0588 D585 0583 0580 578 0575 0573 0563

Baseline [V]

Figure 5.17: BaselineMeasurementsvindow
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5.7.5 Amplitude Measurements window

1 Amplitude Measurements by clicking on this item, theuser opens an eponym
window (seeFigure 5.18). In orderto perform the measurement, the On/Off checkbox
hasto be checked.

Figure 5.18 Amplitude Measurementsvindow
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