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- Linux, Windows, MacOS - DAQ GUI in Qt Distribution
- graphical data display - data storage Box

- data analysis; MWD, SCC Data Event Server for Spy Clients

Remote Control VNC Connected to the LNGS network
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New Features

- DMA readout from PCI
- updated core PCl — PCI transfer at 32bit/66MHz

— max.output rate > 60 MB/s (calibrations) — limited by the HD write speed

- counters: 64 bit clock counter @ 100 MHz / NIM module
32 bit trigger counter

system running test measurements

- synchronization of data transfer when several boards work together (FPGA)
— 1 master PCI board — produces the irq request

— slave PCI boards — notify the master board when transfer is finished



Internal Trigger

- implemented in the Xilinx FPGA's on the NIM boards




Internal Trigger

10 pin multiple connector
- 4x2TTL out signals
. 2 x serial prog. thresholds




Internal Trigger

- simple algorithm — dual delay line
— triangular filter
— signal offset removal
— independent of the signal height
— low energy threshold
- threshold programmed from PC or specialized FPGA via serial line

- individual output trigger signals TTL

Advantages

- eliminates the need of splitting the
signals from the Ge detectors

- simplifies the trigger electronics
needed for starting the DAQ



Online Control

DAQ Control — running on Linux OS
- setup the DAQ configuration
- manage the communication between PC and PCI cards
(load/unload kernel module)
- save data on disk
- monitor the acquisition rates and acquisition time
Graphical viewer and analysis program - jSpecView

- platform independent (Java) — online/offline
- manipulation of digital waves — digital filters
- building and saving of histograms
- setting gates and building histograms with conditions
- standard spectra operations (calibration, fit, integral, ...
- oscilloscope function

- generating and viewing of 2-D matrices



DAQ Control

. kernel module linux 2.4

- handles the interrupts from PCI cards

- transfers the data from PCI cards

- minimal data manipulation

- pipes the data into a character device

.user program

- takes the data from the character device

- saves only the channels selected by the
user

- writes the data on HD

.graphical user interface

- developed in Qt 3

- controls module loading and data
manipulation

- start/stop of the acquisition

| Tue Mar 10 2009 |

Stop DAQ Exit
| 22:10:36 |
Status | Log | DAQ | Module | Registers | Help | About
DAQ Status
575 | time [s]

disk usage

1| data acquired [Mb]
fhome
| instant irq rate [HZ]

1| average irq rate [Hz]

data transfer time (irq disabled)

0 number of triggers found




DAQ Control

IDAQ G IDAQ G
| Tue Mar 10 2009 | | Tue Mar 10 2009 |
Start DAQ Exit Start DAQ Exit
| 22:11:21 | | 22:11:29 |
Status | Log | DAQ | Module | Registers | Help | About | Status | Log | DAQ | Module | Registers | Help | About |
Module Settings [4] unlock PCl Special Registers
| 2017 | module buffer size [kb] _Registers
8 2 number of buffer quanta :
6 el quantum page order [] Enable Debugging Ramp
1256 El user space buffer size [kb]
30000 E ns - delay after trigger (wave 1024)
12345678910 board number
® 00 irg enabled :E :
4500 ns - delay after trigger (wave 512)
B board enabled y i
. channel # 1
RN channel # 2
nmm channel # 3
ERE channel # 4
uninstall daqg driver

- load/unload the kernel module . » .
_select the channels to be acquired - define the position of the leading edge
. buffer size — when data are written on disk - enable/desable debug ramp



DAQ Control

VIDRG Gl VIDRG G777
| Tue Mar 10 2009 | | Tue Mar 10 2009 |
Stop DAQ Exit Stop DAQ Exit
| 22:10:56 | | 22:11:04 |
Status | Log | DAQ | Module | Registers | Help | About | Status | Log | DAQ | Module | Registers | Help | About |
Log Messenger Daq Settings
userdaq: trying to initialize -]
daqggui: userdaq finished module initialization -:-

R e e S - -
daggui: userdaq running _ [ L
userdaq: trying to start dag module, priority set to -20
userdaq: daq status file already exists

daqgui: userdaq stopped

B e s I ' ~FADC Params —
daggui: userdaq running O E ADB6E45
userdaq: trying to start dag module, priority set to -20 80/105Msps
userdaqg: DAQ started at: Tue Mar 10 22:01:02 2009 o E

userdaq: 3 card(s) found — 100 § MHz
userdaq: 1 card(s) enabled O |7E

userdag: 1 channel(s) enabled I—!E |£4_ bits
userdaq: dag module started 3 —

- - L -l

- logging the performed operations - enable/disable write on disk

- run comments
- presets



DAQ Control

L dDAD Gui

| Tue Mar 10 2009 |

PPO02048
?5PRO0OLE
FLETOO12
?LTROO1G
?CH10002

THZOO0100
YRUNOOOT
FORIGDAT
U000029

Number of Sampling Points
Sample Precision in Bits

Start DAQ Exit
| 22:11:47 |
Status | Log | DAQ | Module | Registers | Help | About |
Data Format | PCI Register Format
Header el
?MSDAQOL Data Label
PCHNODOS Number of Channels

Humber of ADC Conversion Bits

Trailer Length in Bvtes

Channel #1 Enable Pattern
{channel #1 of card #2 is
Channel #2 Enable Pattern
(no channels #2 enabled)

Channel #3 Enable Fattern
{channel #3 of card #1 is

{channel #4 of card #2 is

0000000010
enabled; card #1 is LSE)
0000000000

0000000001
enabled)
0000000010
enabled

Sampling frequency of jiffies (100 Hz)

Run No.
Original data

User Comment Length (in bytes)

"Data Conmment with User Comment Text”
"new lines"

-

- data format

b DAD Gui

| Tue Mar 10 2009 |

Start DAQ Exit
| 22:11:40 |
Status | Log | DAQ | Module | Registers | Help | About |
Data Format | PCl! Register Format
Memory Map

Mode Read BARO

Cho Chl

2048x2 samples

Mode Read BAR1

Ch2 Ch3

2048x2 samples

Mode Read/Writw BARZ2
Comand Register 32 bits
Timer Register 32 bits
Status Register 32 bits
Trigger Count 32 bits
Time Stamp 32 bits

. configuration of the PCI memory bars



Graphical Analysis - |[SpecView
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on disc;:
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Graphical Analysis - |[SpecView

- structure of the original data stored

1024 channels @ 40 ns/chan

max 512 channels @ 10 ns/chan

- reconstructed wave for analysis .
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Graphical Analysis - |[SpecView

g Tool Selection

o ool Selection

Select Vector type, OPTool Function and last select Condition and Operation Yectors

| Set Funct. Params. ... |

Selected Function

—
Deselect |

Set Panel Params. ...

Select Tool Condition Panels

Operation Panels

" Wave

! Spectra

Select the Master or A Panel

Cancel

Choose...

Available Tools

Vectorsum
Meanvector
A+ (rand)
A+ K

Atk

A+Blk]
A-B[K]
A*B[K]
Ratio{A/Bi[k]
Powd
Smoothid
Average
TrapAverage
MovingSum
BaseLine
SlopeCC
MWDecony
MWTrapez
RemConstOffset
filterCFD

filterRC
FiltoariC B

[ »

Ll

0K

Select Vector type, OPTool Function and last select Condition and Operation Yectors

|

| Set Funct. Params. ... |

Selected Function

—
Deselect |

Set Panel Params. ...

Select Tool Condition Panels

Operation Panels

! Spectra

Select the Master or A Panel

Cancel

Choose...

Available Tools

JdussLETO
gaussFirst
gaussSecond
HistFastMWD
HistOffset
HistTau
HistYProj
HistRMSMoise
HistRiseTime
Hist5SE
HistMSE
HistTrigger
HistLECoinc
HistGFCoinc
HistCFDCainc
HistVeto
HistGate
MatTest
MatExEy
multiaves
histMult
filterAnyMNFFT
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- operations with waves




Graphical Analysis - |[SpecView

(o0l Selection
Select Vector type, OPTool Function and last select Condition and Operation Vectors
Set Funct. Params. ... Set Panel Params. ... .
7 . | Available Tools
Recal&Sum
Selected Function ElockSum
YectorSum
Rl N MeanVector
Select Tool Condition Panels A+ (rand)
A+ k
Ak
A+B[K]
A-B[K]
A-K*BE
A*BK]
= Ratioga/ By K]
Operation Panels ) Wave i Speactra Powed
Smooth{d
Select the Master or A Panel | Choose...
Cancel Ok




Graphical Analysis - |[SpecView
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- rise time and fall time determination



"o » JSpecView
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-example of MWD to
produce an energy

spectrum



Leakage Current Monitor

- continuously monitor the position of the baseline for all detectors

- quantify the baseline shift in pA

-trigger needed to record data
- produce periodically a train of TTL signals to be used as
trigger
- identify these events by registering a signal on a supplementary
acquisition channel
- data analyzed by a specialized program and the values passed
to Slow Control (graphic, alarm)
— CRON process (PC)



Remote Co%trol
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Work in Progress

- implement the hardware modification for the trigger
- thorough tests of the newly implemented features

- adjust the analog conditioning for the FE electronics
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