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« AFTER DAQ
« ALTRO DAQ

Overview

« Future developments
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HH Current status

Since end of 2008, LCTPC collaboration is testing a large TPC
prototype (LPTPC) with 6 GeV e- beam in DESY

TPC endplate allows to easily accommodate different Micro
Pattern Gas Detector (MPGD)

3 MPGD technologies are tested
« MICROMEGAS + PADs
* Double GEM + PADs :
 Triple GEM + CMOS Tlmeplx chlp ; J.h;"

« MICROMEGAS + T2K AFTER
 Double GEM + ALTRO (ALICE)
* Triple GEM + CMOS Timepix chip

TPC endplate Solenoid (1T)
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« Since end of 2008, 12 weeks of test beam in DESY with LPTPC
« Both GEMs and MICROMEGAS are running nicely
« As well as their DAQ

* However
- Different DAQ systems for the different detectors

* InILD, space will be limited for TPC electronics (10 cm)
« => need redesign of FE readout and DAQ interface
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,",',': DAQ for MICROMEGAS+AFTERIC

AFTER electronics was developed for the T2K TPC
1 FEC has 4 AFTER asics &= |
1 AFTER has 72 ch:
* 4 gains
* 16 peaking times
from 100 ns to 2 ys 51 cells

« 511 analog memory {_1 ? T_._T

cells/channel ” |
=

6 FECs are driven by a Front-End Mezzanine (FEM) card

FEM is linked to Data Concentrator Card (DCC) via a duplex
optical fiber

DCC sends data to DAQ PC through Ethernet channel
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DATA FLOW

* Fasy to use (GUI)

* Triggered by beam (no TLU)

DAQ: « Maximum rate: 14 Hz (Zero Suppression mode)

Tok el . _ Back-end
127286 iftronics < f?li):;cal > electronic 1-hour automatic
channets (ML405) rsync backup
TCP/IP via ethenet
T2K DAQ ﬁnnnn oooo -
on Linux ILC_DATA 01 ILC_BCKP 01
Grid | H}nnnn oooo - -
/
7/ \ ILC_DATA_02 ILC_BCKP_o2
<
Native ToLCIO (Yun-Ha Shin) oooo |< ““““““
Transtert done by K. Dehmelt Saclay
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Future Plan

Resistive technology choice

Reduce the electronics
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H Future plans

* This requires:
 New PCB routing
* keep pad layout
» Use flat 300 point connectors
* New FEC
« Remove part of the protection (Resistive foil protects)
« Remove packaging (silicon is 7x7mm instead of 20x20 for the packaging
« transfer power regulation and ADC to the mezzanine module card.

SECTION C-C
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Future plans

« =>requires new FEM and Back-end Module:
 FEM:

27/01/2010
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- Back-end:
® ML523 development kit from Xilinx

— veb5vix100t FPGA from Virtex-5 device
family

B Embedded PowerPC
B 16 Multi Gigabit Transceivers
B Embedded Ethernet MAC

— 128 Mbyte DDR2 memory

= G o= - o s
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* ALTRO chip (ALICE TPC Read Out) has 16 channels

ALTRO RO

* Digitize and buffer the signal
 Perform zero-suppression

1 FEC has 8 ALTRO chips

 For LCTPC, CERN designed a new preamp: PCA16

« Tuneable gains, polarity, peaking/decay time,... S I
DETECTOR

27/01/2010

L1: 6.5us
smallest pad
4 x7.5mm?2 1 KHz

Front End Card (128 CHANNELS)

gating grid
N NN NN N

wire

570132 PADS  Jane

CUSTOM IC

(CMOS 0.35pm)

L2: <100 ps
200 Hz

drift region
92us kapton
.o —— cable 8 CHIPS (16 CH/CHIP) 8 CHIPS (16 CH / CHIP)

anode /\ PASA

Custom
Backplane

I

- HelN

1MIP=481C
S/IN =30:1

DYNAMIC = 30 MIP

(3200 CH / RCU)

CSA
+ BASELINE
SEMI-GAUSS. SHAPER
CORR.
GAIN =12mV/fC * TAIL CANCELL. 11
FWHM = 190 ns . ZERO SUPPR



e pAQfor GEM +ALTRO 8108

TLU & DBOX LU

not used 2009 | TRIGGER

____________________

Kapton |
- cables 80 FEC 3 RCUs | Global
\\ \\ / network

— QOptical links DAQ
G|
|
TPC E
I
—
M I

N :
ircooling Control
Temperature

monitor

80 FEC = 10 000 channels

10 W /FEC =800 W
zerosuppression

LP TPC —> 60 kbytes/event & 20Hz

FEC = Front End Card (modified, programmable amplifier)
27/01/2010 RCU= Readout Control Unit (modified trigger/clock inputs 12
DRORC = Data ReadOut Receiver Card
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iIn ALTRO standalone software °

o
Control & Monitor PC DAQPC F

[ Presenter J

:

| Data format:
Online: RAW ALTRO
| GUI | (Monjtor ] DAQ J Offline: RAW/LCIO
Inte prefocol
J—@ [Monitor }/7
Tempmon
FP Control ( Terver | Ssh: event number

|_Private Unknown ) | | g

/
Local /
Network Global

Configuration Ny DBO)\ EUDAQ Network

Power on/off e .

Start/Stop DAQ Private protocol Could be EUDAQ

Start/Stop run Not done

Pedestal calculation

Get Event -~ DRORC: Drivers and libraries from ALICE DAQ

DAQ: Plain C-code (ALICE code examples)

Temperature alarm: Control/Monitor: Java/C++/ROOT/C

Stop run/daqg/power-off FEC
27i01/2010 ILDWS2010 DAQ pre-meeting 13
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Power

ol b Ll LJL #1438 Clock & Trigger

T 'ﬂ“’—qhﬂ 4
. e | »

bl LLerJ

sl

Optical link

Backplane
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,',',‘: FEC Developments: S-ALTRO-§:T7¢-

Present : Future :
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PCA16 o
/01/20(10
21/01/20 (programmable) ALTRO




i”": S-ALTRO mounted on TPC endplate
* S-ALTRO will be ﬂlp chlp mounted on PCB (' Coollng )

S Dlgltal Regulator

Digital & PWR
connector

S_ALTRO chips

Link interface

Analog Regulator

Cooling PIPE
40 Mhz samoling: 60mW/ch, power pulsing 0.9mW/ch

Expectations for 0.5% beam duty cycle:

@ average power / channel 0.5 mW /channel (at 10 MSPS)

® average power/ m?2 100 W (at 1T0MSPS)
27/01/2010 ILDWS2010 DAQ pre-meeting 16



,',’,': Other issues and developmentsi$-Ti¢:
* For the short term:

* Try to use EUDAQ and TLU for the different readout electronics

* This should help for future combined test beams

* At much longer term:
* Investigate the possibility to use micro-TCA standard
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 The Large TPC Prototype is working well, with GEMs and
MICROMEGAS

 AFTER and ALTRO DAQ working fine as well

* For both, a lot of developments ongoing to reduce the size of
the FE readout

+ Need to use EUDAQ and TLU for future combined test beams

+ Interests to try microTCA standard
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Back-up slides
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TPC Performance

Size

Momentum resolution (3.5T)
Momentum resolution (3.5T)
Solid angle coverage

TPC material budget

Number of pads/timebuckets
Pad size /no.padrows

Opoint 1N 70

Opoint 1N 72

2-hit resolution in ro

2-hit resolution in rz

dE/dx resolution

Performance

Background robustness

Background safety factor

¢ = 3.6m, L. = 4.3m outside dimensions

5(1/py) ~ 9 x 107° /GeV /e TPC only (x 0.4 if TP incl.)
5(1/pt) ~2 x 107° /GeV /e (SET+TPC+SIT+VTX)
Up to cos @ ~ 0.98 (10 pad rows)

~ 0.04Xp to outer fieldecage in r

~ 0.15Xg for readout endcaps in z

~ 1x10% /1000 per endcap

~ lmmx4-6mm/~200 (standard readout)

< 100pm (average over Lgensitive. modulo track ¢ angle)
~ 0.5 mm (modulo track # angle)

~ 2 mm (modulo track angles)

~ 6 mm (modulo track angles)

~5 %

> 97% efficiency for TPC only (py > 1GeV /c), and

> 09% all tracking (py > 1GeV /c) [82]

Full efficiency with 1% occupancy,

simulated for example in Fig. 4.3-4(right)

Chamber will be prepared for 10 x worse backgrounds

at the linear collider start-up

ILDWS2010 DAQ pre-meeting
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il Readout Electronics: AFTER -

AFTER Main Features

4. No zero suppress.
+ No auto triggering.

4+ No selective readout.
Pk 2y R R
Main featurss: - Slow Control
« Input Current Polarity: positive or negative - Power on reset
« 72 Analog Channels « Test mode:
- 4 Gains: 120fC, 240fC, 360fC & 600fC calibration or test [channel/channel]
= 16 Peaking Time values: (100ns to 2us) functional [72 channels in one step]
+ 511 analog memory cells / Channel: - Spy mode on channel 1:
Fwrite: TMHz-50MHz; Fread: 20MHz CSA, CR or filter out
LCTPC meeting Oct. 10, 2007 E. DELAGNES .
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