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Operation principle of a DEPFET

spurce ext. gate drain cear  bulk The Depleted P-Channel Field Effect
~Tum + nt I n+ * e
i I — — Transistor ( DEPFET):

E - = mterpal gate

g /‘ [\\_ X L |5 ap-FET transistor is infegrated in every pirel

£ <

B /[ * n o fully depleted sensitive volume (high negative
- | backplane voltage)
! rear contact . charge collection by drift

o Electrons are collected in the ,internal gate”

and modulate the transistor current

* dignal charge is removed via a clear contact
" Fast signal collection in fully depleted bulk

" Low noise due to small capacitance and first amplification
" Transistor can e switched off by external gate — charge collection is then still active !
" Readout can be at the source (voltage signal’) or at the drain (current signal’)
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DEPFET Matrix
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DEPFET DAQ structure

strqng SYSTEM (Windows) dependence

ROOT based GUI
Borland VCL GUI

7T

is part is, in general, system independent, and
it is possible to compile under Linux / g++
after replacing / fixing Borland C++ specifics

Windows USB driver LINUX USB driver
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DEPFET DAQ, LINUX version.
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TCL

Command line

|

Run Control

Run Control receive and distribute
commands via TCP/IP

(=i

Status -I:I Write to File -- Exit PROD | RCM Status | EVB stat. | HELP |

Hist PLOT | Hist RESET | Hist EVB | Hist RECY | Hist SEND |

BoardID
RUN_Flag

* M_timed_ofit=0
E¥B:: M_EwventsJFile=117
E¥B:: File_Mamg=IATArunl(ld,dat

md status

Mt b

IBEGIM_STATUS

IMumber_of _Board==1

|BoardID=2

| BoardMame=5SILAE USE 2.0 Contrao
IFW_Version=5
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IMevicell azs=0xff

[EMD_STATUS

EVB:: FILE_Flag=0

EVB:: M_Ewvents_Tot=173E352
EYB:: MN_timed_out=0

EYBs: M_Ewents_File=117

EYB:: File_MName=DATArunldld,dat

RUN_Time
M_Events_Tot
H_timed _out
N_exira mod
shmem_error
FILE_Flag
File_Name
M_Events_File
IN_Buffer
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EVB_busy
M_Producers
Mod_tot
N_Musers
M_Clients
N_BOR otz
N_EOR e
m T —
Rate [22) FEGes Fete-
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Port:|32767  (Re)Connect |-

Server: |silab11

‘ Command: |

9 (0450000 %)
16 (2.000000 %)

|41BE msec
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Mode of operating:
I.from File

2 from Shmem
3.via TCP/IP

4. without graphics,
as ROOT TCP/IP
histogram server

ROOT based DQM

Com DEPZ | pedz | DEP14 ] Padi4 |

SILAE DQM

via TCP/IP:
-plot all events
-adjustable rate

Histogram server:
- Fill histograms
- Send (via TCP)
hists on request

Histogram client:
-ROOT script (C++)

NS

€asy to integrate
info common DQM
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Exit
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Test beam 200%

M July-20July P5-Tio  DEPFET
5 Pug. — 20 Pug. 3PS - Ho B EUDET/DEPFET (first days: MimoRoma)
20 Pug. - 77 Aug. SPS - Hb B DEPFET

(a00d collaboration and understanding between groupsl!!

T2 -H2

T2 -H4

SPS-

T4 -Hb

T4 -H3
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User:

*5 Days was lost due to

problems with beam
Summer students playing
in the afternoon

110 CERN SL
Protons updated: 0?-08-08 09:38:38
SFTLONG1 L00 GeW/scC 5C: 25012
3! nullms SC length: Z0 BF 4Z8.0s

0 0 0 0
EMD-FB FTOP S5EXT DUMP
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1 %Svym Expmt
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H4
1] Oa Hé&
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1] Oa COMFPASS
1]}

.0 0.0 CMNGS
. 0.0 0.0 CMNES
07-08B-08 08:21 !
1 problem
news at 12:00

v F7500 or FDAFS



DEPFET & EUDET: Test beam Setup

DuT ARM 1 TLIS
BEAM |

r =
T |

DEFFET DAG

9

TCP/IP Beam Area

Control
Room

DEPFET+EUDET DATA

EUDET DA
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DEPFET & EUDET: Run Control

During the test beam 2007 integration has been done having the two DAQ
system synchronized at the trigger level via TLU DEPFET un CLontrol

EUDET Run Control

v l M--- Exit PROD | RCMStawsl EVB stat. | HELP | wmber of Boarisi
Man\{ ﬂ)ankﬁ TO bm\Yn for he\P. Hist PLOT | Hist RESET | Hist EVB | Hist RECY | Hist SEND | - z
AP e % '_ '_:'_" '_:'_I'_.' __.'_"._"_'._"::._' e R R S R R S Commant | Server: silab1 Port:[32767  (Re)onnect - : __ N
Control
_ — . 0 Format-
l:ﬂﬂﬁ(liﬂ!t__ﬂﬂd_hﬂTZS ) P
Run: — __ , :(mnnnu%)
: I 16.(4.000000 %)
LDg: 1 imﬁmsec
!: Reset " atal
Status ; % ;nﬂmz—
Run Number: (4944) Rate: \ ;szﬂ)ﬂﬂﬂﬂm |
Triggers: 0 Mean Rate:
Events Built: File Bytes:
Connections
' name - |state |connection | (,md |ﬂ|1’
DataCollector DK 127.0.0.1:53884
LogCollector oK 127.0.0.1:53881 cmd start
Monitor Root DK 127.0.0.1:53881
Producer EUDRB DK 129.194.55.111:32803 Cmd 5‘\'0‘)
Producer TLU QK 129.194.55.245:33211
Producer DEPFET oK 127.0.0.1:53888 During this 2008 test beam integration has been done

having the DEPFET DAQ system steered by the
EUDET DAQ software
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DEPFET & EUDET: DATA Stream
| Million events as EUDET DUT!

Prod DK
roducer DEPFET K
\

ANy eudag Run Control o e
Control

Config: |depfet_and_tel_zs lg 'r Config \'
Run: f: Start j‘
Log: r: Log :‘:.

"r Reset W" fr Stop 1"

Status

Run Number: (4944) Rate:

Triggers: 0 Mean Rate:

Events Built: File Bytes:

Connections
}-qin-—--_u.»_ﬁ_qgi narnme state conhection
DataCollector oK 127.0.0.1:53884
LogCollector OK 127.0.0.1:53881
Monitor Root oK 127.0.0.1:53891
Producer EUDRB QK 129.194.55.111:32803

129.194.55.245:33211
127.0.0.1:53888
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DEPFET & EUDET:Online Data Quality Monitor

i aYaYa)

%/ EUDAQ Root Monitor

File name: .Jdata/run004131.raw Run#: 4131 Event#: 4112  Reduce by: I_Wﬂ Update every wuﬂ Colours: Board 0 Board 1 Board 2 EBoard 3
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eDEPFET DUTa:
Bonn 15b, Prague

*Beam energy scan:
20(xeN, 40GaeN, OGN,
30CxeN, 120(aeN

*High statistic run with 120(zeV
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DEPFET & EUDET: DQM
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DEPFET DUTs

DEPFET Prague DUT(24pmx24 pm) DEPFET Bonn DUT(BZ2pmr24 pm)
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ILC software for DEPFET analysis

— Active Processors.

— List of all Collections Found in LCIO Files

— O perations

| Mame Ty pe

ml\ﬂ\ Reader) Convert Native DEPFET RAW]| [~ -
data to LCIO format rovcata TrackerRawData

@\Noisa\’rowssor
— ed&Noise D’%
ClusterFinder g
Etalorrection

statusDB TrackerRawData

—Global Section LCIO Files.

— ~ — Error Description for selected Active Processor
CWD: |iafilc/Marlin/v00-09-09

LCIO ETA Dﬁj

te st slcio

Hemow

Move Up

Mowe Lo

B align.
MILLEPEDE
CO nST ~Global Section Parameters

| Parameter Name

GearXMLFile
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-=- Mardinfeco SkipNEvents

3 1%
E i
ol © | w 5

— Perfect PFA SupressCheck | Name
Verbasity ApplyGeometry
4 | MyELUTelHitMaker

[ Browse for GEAR File

~—Wiew Options

Higgs/dUDY 1?

[Hide Inactive Prtx:essors] [Hide Active Proce ssor Ermrs]
=) &) 100 120 140 {180 {20 200

My GEY)

1N
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Mean z 1313
~ RMS x 0.5721
RMSy 0.784
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RMS z

12.98
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Conclusions

> Linux version of DEPFET DAQ was tested and showed a good
performance.

> DAQ integration to EUDET Telescope system (via RunControl,
DQM, DATA merging on a DAQ and offline level ) are done.
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Plans

> To analyze all events and compare the results with the results from
DEPFET Telescope.
> For the next test beam:
« DUT stage for the angular scans
« lmprove a readout rate (DEPFET/EUDET)
« lmprove a DEPFET power supplies
« Dhare a beam time
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Thanks to everybody
who took part in this (2009)
test beam!
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