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CALICE collaboration

Physical prototypes

= Prototypes P

» Si-WECAL,  ScW ECAL (Scint+MPPC)
» AHCAL (Scint + SiPM/Fe) St S e
» DHCAL (RPC + DCALIIl /Fe) FLC_SiPM ASIC DCAL Il ASIC

» TCMT  (Scint+SiPM or | i
RPC+DCAL/ Fe) '

s

= CALICE DAQ1
» Readout of FLC* analog pipeline

» External ADCs & Sequencing

FLC_PHY3
= DHCAL DAQ (2‘103)
» Readout of DCAL digital ’f’
pipeline.

t.‘.‘..:.
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FE electronics adapted for the ILC:

Add auto-trigger, analog storage, digitization Technological prototypes
and token-ring readout !!! -

Include power pulsing : <1 % duty cycle
Address integration issues asap

Optimize commonalities within CALICE
(readout, DAQ...)

HARDROC2
SDHCAL RPC
64 ch 16 mm?2

SKIROC2
ECAL Si
64 ch. 70 mm?

SPIROC2
AHCAL SiPM

FLC_PHY3 ' )
(2003) | _ 36 ch 30 mm

MICROROC
SDHCAL pMegas

Adapted from Ch. de la Taille
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Read out: token ring 2N

e Readout architecture common to all calorimeters
e Minimize data lines & power

g
g
@

gg:;enbset\\een 2 bunch crosings: I L C bea m “
i Chip O

-

ST &

“Trainlengh . Time between 2 trains: 200 ms
2820x337ns=950u s

Acquisition

Acquisition

Acquisition

Acquisition

Acquisition

1ms (.5%)
1% MCIe 99% (ﬁy(cycle

Slide from Ch. de la Taille
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Original ideas and R&D from

DAQ Task goal CALICE-UK (UCL, Cambridge

U., Manchester U., RHUL)

=  “Generic” DAQ based AMAP on commercial boards
» Extensible for Large Detectors + redundancy

» Flexible -» FPGA based : various acquisition modes (triggered, ILC-like)

= Provide the digital readout of CALICE embedded front end (*ROC chips) [1*' gen was analogue]
» All calorimeters seen through CALICE standard Detector InterFace board (DIF)

» 1 or 2 Concentrator cards level
» Distribution & collection of the fast signal & sequencing
» Advanced Off-Detector Receiver (FPGA based event builder)

» All signals on 1 cables; add-hoc secure communication protocol

= 3 CALICE prototypes en route:
» SDHCAL : ~400.000 ch; Digital (2b/ch = 2.5 with BC information & fmt)

» ECAL: ~ 22.000 ch; Energy (12b - 32.2)
» AHCAL: ~ 52.000 ch: Energy & time (2x12 b -» 32.3)
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Test beam Acquisition modes

('.'Single Event + Ext. Trig \

» External trigger (from hodoscope or calibration system) = HOLD

+ Stop Acq, Hold analog data + sampling, Start Acq

\ » Noise & Beam condition safe (only 1 evt per trigger) /

Single Event + auto-Trig NOW USED IN DHCAL TB

» External trigger (hodoscope) - DIF

+ Stop Acq, ReadOut (last evt ~ triggered one), Start Acq
» Data sync (for Event building)

¢ On synchronized BC ID - need for a SYNC @ MCIk (100- 400 ns)

+ On trigger timestamp

+ BUT: for the AHCAL/Spiroc: the TDC signal needs a SYNC of the clocks *1ns
» Rems: RAMfull from 1 ASIC - Reset of all detector

ILC like
» StartAcq on Start-of-Spill signal (-6t)
» StopAcq & Readout on End-Of-Spill or RAMfull or a Given # Beam Trigger
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Three TB Running modes:

= Physics
» as fast as possible IN SPILL,
» poissonian stat - As low as possible PILE-UP (or not!)

» Data with “low occupancy” (particle type & E dependant)

= Demonstrator
» as close as possible from final ILC conditions
& power pulsing, auto-trig
¢ beam conditions close to ILC ? (Duty cycle, occupancy)

= Calibration / noise
» a priori: off spill, fixed rate

» all cells (“maximum occupancy”)

Vincent.Boudry@in2p3.fr 2G DAQ for the CALICE beam tests | LCWS'11 | Grenade, 29/09/2011 8/31


mailto:Vincent.Boudry@in2p3.fr

CALICE DAQ2 scheme

Machine
clock
(5 MH2)

External

2O \/incent.Boudry@in2p3.fr

Trigger,
Spill @
LDA-DIF on HDMI (Config, Control, Data, Clock, Trig, Busy, Sync)
Clock, Trig, Busy & Sync on HDMI (compatible LDA-DIF)
Optique (alt. Cable) GigE
""""""""""""""" Debug USB External Trigger
ODR = Off Detector Receiver DCC = Data Concentrator Card CCC = Clock & Control Card
LDA = Link Data Agregator DIF = Detetcor InterFace
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CALICE DAQ2 scheme

Clk ~ 100 MHz
Data@Conflg 5
Machine = céi
clock N g
(5 MHz) l' @
Ext | > -
xterna mn o)
Trigger, j 2N

Spill [ —

LDA-DIF on HDMI (Config, Control, Data, Clock, Trig, Busy, Sync)
Clock, Trig, Busy & Sync on HDMI (compatible LDA-DIF)
Optique (alt. Cable) GigE

""""""""""""""" Debug USB External Trigger
ODR = Off Detector Receiver DCC = Data Concentrator Card CCC = Clock & Control Card
LDA = Link Data Agregator DIF = Detetcor InterFace
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CALICE DAQ2 scheme

Clk ~ 100 MHz :
Busy~Clock, Trigger/Sync
Machine

clock
(5 MH2)

External
Trigger,
Spill

@ Vincent.Boudry@in2p3.fr

®

28
©)

LDA-DIF on HDMI (Config, Control, Data, Clock, Trig, Busy, Sync)
Clock, Trig, Busy & Sync on HDMI (compatible LDA-DIF)
Optique (alt. Cable) GigE

""""""""""""""" Debug USB External Trigger
ODR = Off Detector Receiver DCC = Data Concentrator Card CCC = Clock & Control Card
LDA = Link Data Agregator DIF = Detetcor InterFace
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Detector interfaces §-.......: ... [ el

Composite Part FEV7 CIP af the present time

Thickness : 1 mm o~ with metallic inserts
(15 mm thick)

Chips and bonded wires & 3
inside the PCB Fa! ’ s
= Clearance (slab integration) : 500 pm SPIROC2 ASICs Flexleads
= Heat shield : 500 pm — | Thermal demonstrator - :
o Cxlead O aectromics haight: 1/mm max
2 PCB : 1200 pm — but 1100 pm used Reflector Foils g 8mm connector

= Thickness of glue : 100 pm SPIROC2Z | Robust Interface \ DIF, CALIB anc:_j POWER
i C tors Y mezzanine cards

= Thickness of wafer ! 325 pym i r1 QUG s \ L W W

= Kapton® film HV : 100 pm ? — tests : 7

& Thickness of W : 2100/4200 pmi (+ B0 pm)

: . i Central Interface Board
B U 0.9mm thick Cogling Pipe /

=4 Circuit Board) Csezzztlette Bottom Plate

L1 | Grenade, 29/09/2011 12/31
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110 ZHT ﬂ_ LDA

e lsbwney BOUL BAR FTEI ‘

@L “qu@ DCC prototype ;

In2pd Bl alin) VIR WL = The: LDA [from Enterpomi) consists of -
—— - Mulldonoch2 bassboard; :
e iy « mdd-on HOMI board to connect to 10 DIFs;
= @ add-on ethemel baard ko connect 1o an
ODR.
= Firmmrwarne developrmeni

L - DIF <== LDA lnk mummmng;
/ IL « new code s00n o be posied o swn;
- zame format as DDR in =wn repositony.

Sparian 3
1508 K pata |

DCC and LDA are essentially similar to an ethernet switch
but using a low level protocol

€ CAMERITNT
; . . CCC
They both fan-out/in fast isochronous signals on a R e
dedicated path and commands on the 8b/10b serial link “Eomm st clacha. ek comeends aod bl
= Fans i busy.

= Full complemeant of 10 boards with power

LDA has a fast link : Gb ethernet to the upper level = ODR,  supptes tested

and can connect to 10 DIFs or DCC with the 8b/10b serial o7 o oemm i
link - Board designed and firmwase developed for |
DCC can connect to 1 LDA and 9 DIFs using the 8b/10b S 5 i S G 6 K ML,

serial link, data from DIF are buffered and sent to the LDA

_ I | q . ¥ CAMBRIDG|
Documentation / repository

-Heca-iveﬂatsunixﬁbm{ﬂx}, All ponents showd have exiensie documentation on twikd ; it is being updsied and
i i = All com LY m o s

*Write to disk FAST (=1 E'DMB]' as companants are basically done, can soon be finalised

*Send data up fibre (TX) « Twild il -

+Controlied from Linux driver hbeps btk cern. ot/ bkl bl view/CALIOR/ CALICEDAQ
«DOOCs Interface « Also list of hardware availability /status started,

hitpsy ekl eorn.ah Bkl binfview CALTOE Hardwarellst
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Clock and Control Card

Developed at UCL (M. Warren, M. Postranecky)

= Distributes on 8 channels (HDMI, SMAs, NIM, ...) via
dedicated circuitry for low jitter

» Int | ext clock a
» Fast Signal (Trigger | Sync ) oy i - ,‘; -
= Sums-up BUSY

= Performs Trigger logics L | \ﬁn*fg‘g'w
LVTTLon Lemo —*| 8x LVDS on HDMI
» CPLD NIMTTL on Leme —| 37 MPX Eaxl.vnsﬂom

+PLL 2X LVTTL on Lemo
X-TAL ~50 MHz 2x NIM on Lemo
= Performs sequencing ASYNG & _ clock
ECL on 2pin Leme ——* 1 SW .—~8x LVDS on HDM!
» Reset of detector on ramfull P o D[?ELAY
» Readout order on Trigger XNMon Lemo — pn
: dx B SW-2
GEN (was BUSY) j’il- = ' Y
. LVDS on SMA —
= Atlimit NIM on Lemo ' —EPED T ‘Z"’:f G— «<—— 8x LVDS on HOMI
: olc TTL on Lemo (Xilinx
> new HW required SPARE (DATA D2L) | L Cpaininee Z 8x LVDS on HDMI
T R il
T 3 P S 2 R 2
RS232| | PCB Header | | DEBUG 4x 8way DIL|
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Clock & Trigger

jitter

= Trigger & busy handling (G. Vouters)

» Trig (NIM) -» CCC -» LDA -» DCC - DIF
BUSY « CCC « LDA « DCC «

= Trigger Jitter between DIFs (FG) -

Jitter measurement

Setup : CCC - LDA-DCC -DIF

mily Ry P M M. L] " L]
Wles Eipm il
v

Clock (50 MHz) jitter at the input of DHCAL DIF Delay between trigger on 2 DIFs, the delay is

TJ ~ 545 ps around 200 ps, must be confirmed with other
test and more DIF connected to-a DCC
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Python Test toolkit

= Interactive hardware test software (GUI)
» Each HW test easily scriptable: simple user-friendly python API: each function
defined < 1 graphical pane with “Run” button
» Available to anyone working with USB/RS/Ethernet devices

= C libraries implementing the complete protocole — API

A

File Edit Options Buffers Tools Pytnen Help

e —
GUI_LDA.pY i~
o [ e [img# *
T Eim= def send F( D(( get status(INTE)x 'lda out mask = @x8):
Messanes send FCONCC rasat wend [T DET et statis % mend T FCC gat =ratis " T | = o o = = e et statue
A= N S FMU RELSLS.0 ks, S50, D g slailsd o CEEeRE ) :

L :
e e Sk s U bl LCT Tegisl pogs

s u sk [usy

corﬁma = COMmmons. encode 8b10b kd(?_B 3}
data = commons.encode 8bleb kd(15, @) | ‘

T ans £ LDA do lda send fastcmd{INTax lda out mask, camma data)
N e [ s ; T rE - i annd AT BHE ar Arhiig_fifa— CallCEdlag GUI.set StatUSbar message( et Status FCMI ')
—. angiar -mmani Ok tvoe | ke o date [2d8 mottem, |:|
SR 1“,,? ',:”’" — m:{»}:‘:ﬂ'::‘(;‘m““"“' return _unpeck DCC get status page(ans[16:]) is not False
T — duepiigponibiis (705 | o susink T
! = o [z | decpenpabhia [oes %
dala AT T — —-:--—- ENATENE 47 (189,0)  SVUN-1428 (Python)------------oo-oooooooo -
Rin |@ LI | @ Fan. |@ calicediag.register action(DCC.send FC DCC reset) -
(- ALFE_TIF_pA cAreD i — (& RTTAR_raset i, e AT EAF At AR calicediag.register action(DCC. send | | FC | Dec. . get status) i
s 6T k2 5 e B b e the cotenta et | SO AT T the lallcedlag.reglster action{DCC.send FC DCC init links)
Tt nead di DIFl Fernal FIFG FIFD
S R ARER el calicediag.register action(DCC.send BT DCC get status)
= il i i i o calicediag.register action(DCC.send BT DCC config tx rx)
—— ne — calicediag.register action(DCC.send BT DCC start RTT)
LB B Tl e —— el BN fhuel bk [ Ao gnel calicediag.register action(DCC.send BT DCC stop RTT)
o ] LB R an 18 CA0 70121 S —— calicediag.register action(DCC.send BT DCC relock DCM)
ik [ : ' calicediag.register action(DCC. send BT DCC register blob)
dopnlipe kb (35 | ik [
: selnctpank [ fmm | e pktiae viebis [2s
v :’1’? B, | @ R, |@ . . S . =
2 GUI_DCC.py Bot (7,0) SVN-1428 (Python)
=

https://svn.in2p3.fr/calice/online-sw/trunk/pyserdiag/
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Reliability tests

Stress tests using pseudo-random generator
= 9XDIF - 1xDCC - 1xLDA - PC
» 9 DIFs (ECAL & SDHCAL) generate pseudo random data

= Results
» Direction DIF - LDA v

» Maximum DCC - LDA link occupancy (40Mbps) v
» Many TB of data transferred no error (on table)

End-to-end test: FIFO write/read
= PC e 1XLDA & 1xDCC & 1xDIF
» Tests both fast-commands and block transfer “read” requests

= PC o LDA Ethernet OK
ROC config loading & checking v
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Software: XDAQ framework

= dev® started @IPNL for electronics test
using XDAQ in 2008

Must run on the same PC

= Ran for = 1 year in TB, Cosmics &
Electronics test

» USB readout

RUCollector RUCollector

R

| LocalManager |

RUCollector

» Interface to old LabView program

= Recent development
» Integration of DAQ2 readout chain

.

o . . XDAQ Event Builder
» interface to a configuration DB !

» Writing of LCIO data in RAW format M Providedby xbag

[J Toolbox developped by IPNL

[0 DHCAL specific application Storage

» versatile online analysis framework
(root histos)

- Marlin Based IPN Lyon

= For current TB: deployment on 4 PC
tested,;
Performances to be improved

[[] Executives
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= XDAQ + C library to DAQ2
= All critical elements are ready

>

>

>

>

>

>

>

>

Configuration DB (being worked on)

DAQ?2 interface

Semi-automatic noisy channels spotting

& correcting (monitoring)
Clean Slow control
interface to CondDB;

eventdisplay

Missing ancillaries

interface to the GRID

interface to the machine
(o in AIDA WP8.6.2)

S| Data
Driver
N 7\ )N /
)\ v

[ Active monitoring
& config
(HV, LV, DIFs)

Table
Driver

Passive Monitoring
(gas, tampgé, B

Machine

Part of XDAQ

————— ey
——
il
-
r—
L

Event Display
&
Data Quality

Run Builder

Event Builder

cunvar;ar

Writing
fo
GRID
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ENSEETIEET

First large scale test

g

= Last 2 weeks at PS
» SDHCAL with 31 chambers (~2/3 of full det).

90 DIFs, 2 LDAs, 13 DCC, 1 CCC, 4 PCs

enlaliﬂﬂﬂi.‘:!RHZ

> ~4400 ASIC / 285k channels individually configured e

= Solved grounding problems, reset procedure,
mis-functionnal elements, FW glitches,
Data corruption

b...:NSRRL‘HﬂIRﬂ

L L L L L L L
a0 30 A [ 80 T 2]

= Readout ~100k triggers in test beam mode
(10 GB of data) \

» =1 events per trigger

'- |Jdu |du:J |£:umu]31|\lc data size| |_|:r nf.l.hmwr! [i ‘niled| tﬂurrupl:d.
= [1i [[I |[p30200 [p57 o 1P

o [1 |7 |[s663s 1357 oo |

[ ]} [re9mi3: 355 o |

. _‘, [1 ]} |[rana7e 357 | |

|

|

» trigger on scintillators

[t ][5 |[p62954 |B57 o1
[t ][6_[[544784 357 1o
LW 1|7 [eei332 [p57 o 1P
= [ |2 |CEET |
! EE|123954& :[355 [0 %|| |
2 n P P o P |
|
|

rlray

oA kR]p I o

S RIER 0 o b

""" 3[R [eses BT o Jp ]
BN | | I Bss o
[2 16 ][F3878 BT o 1P

[2 [ |[r1ssesz |ECTA | T
. 2 [ |[1690838 |EEE e
7. 3 1h Th2s7s2e 355 o1
' |_ wS 11| Grenade, 29/09/2011 20/31

|
|
EEpfmm |57 o 1P |
I
|
I
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Performances

= Rather low demands in term of
bandwidth
(but >> @ ILC for same vol.)

» SDHCAL : ~ 20MB/s in Spill
» ECAL: ~100MB/s
» AHCAL: ~ 300 MB/s
= Data limited by ASICs readout

» Modes:

¢ test beam single event

¢ Test beam burst (= ILC-
like mode)

= Some code (System C) exists for
simulation of full chain, being
tested

= Successful full scale test done last
week at PS with the SDHCAL

» 5 Hz of data taking

N DIF/LDA

N DIF/DCC

LDA-DIF Dclk LDA-DIF FLUX LDA Dclk

DAQv2 data flux

LDAFLUX ODR FLUX Disk Flux

[MHz] [MB/s] [MHz] [MB/s] [MB/s] [MB/s]
Y | (| 50 6.25 00 125 1000 170
Men:Bize ?Ms,ﬁ]ndk ﬁf,'g?s]': LU [from LC-DET-2004-029 |
2.5 0.31
A J
Mode Calib/Noise  Calib/noise TB Demo ccupancy for
Single Burst Single Burst 00 GeV ™ in TB evis
N ASIC/DIF _ 4.8 438 4.8 Mean 4.
o (NASIC) 0 0 2.6 2.6 2.6} sigma 2]
Touched DIF/pl 1 1 5.49
IASIC 20B 2560 B 20B 2560 B 2560B
R/O time 1 641 s 81924 s 644 s 81924 s 81924 s
R/O time ALL 30724 s 393216 s 3074 s 39322 s 39322 s Parameters codes
DIF 960 B 122880 B 9 B 12288 B 12288 B
R/O time 154 s 1966714 5 151 s 19661 s 1966 1 DAQ (achievable)
Physics (occupancies)
LDA w/o DCC 9600B 1228 800 B 320B 40 960 B 40 960 B
R/O time 7TH s 98304 s 3us 328 s 328 ¢
DCC 8640B 1,105920B 288 B 36,864 B 36,864 B
R/O time 13824 s 1769474 s 464 s 5898 s 5898 ¢
LDAw/ DCC 86,400 B 11,059,200 B 2880B 368640B  368,640B
R/O time 69714 s 88474 s 234 s 29494 s 29494 s
ODR 172,800 B 22,118,400 B 5760B  737,280B  737,280B
1000MB/s 1731s 221181 s 61 s 7370 s 737 1
Disk 172,800 B 22,118,400 B 5760B 737,280B  737,280B
170MB/s 10161 s 1301084 s 34ps  4337ps 43374 s
Max R/O time 3072 s 3932161 s 3071 s 39 s 39322u s
Min Freq 0.33kHz 0.0 kHz 326kHz C0.03kHD  0.03kHz
Min. evis Freq 0.33 kHz 3.26 kHz

.20 Z
19MB/

» Noisy detector (heat)
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Beam InterFace card

- Clk ~ 100 MHz

(NxMClk)

Machine 5
clock E

(5 MHz) ﬁ
External g :
Trigger,
Spill E)

BIF f&———Scint, C, WireChamber

LDA-DIF on HDMI (Config, Control, Data, Clock, Trig, Busy, Sync)
Clock, Trig, Busy & Sync on HDMI @@snatible LDA-DIF)
— Optique (alt. Cable) GigE
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Beam InterFace card

Basis:
= CALICE chips use auto-trigger :

» Readout can be triggered by single event
using external trigger (e.g. beam
hodoscope)

- “Single event” mode

History of Chip is usable (e.g. in case
of selective ext. trigger)

» Readout triggered by environmental
internal or extern trigger

+ Chip full
+ ILC-like mode (end-of-spill)

= Require some device to readout the beam
line parameters

» Scintillators; Cherenkov PM (coding of
CEDAR bits)

» Time of event (o rec for wire chambers)
within a 5 MHZ clock period

Implementation

2 solutions

» Add-hoc card for interfaces with a CALICE
ROC (SPIROC ?) + 1 DIF

» Small adaption (buffers) card on a DIF +
“simulation” of a digital ROC in the FPGA

+ Part of the coding can be “tricky”

Both offer full compatibility with CALICE DIF
for the DAQv2.

To be implemented for 2" version of CALICE
beam test

One of the task of AIDA (WP8.6.2)
» For “standalone” CALICE tests

» Functionnalities o in JRAL TLU

Use of sub-ns TDC for CERN
wire chambers until then ? '
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Summary & outlook

= Last months dedicated on bench studies & FW improvement

= CALICE DAQ2 has reach the deployment phase - ready for large TB
» TB of SDHCAL with 400,000 channel next week with RPC (HardROC) & yuMegas

(MicroROC) Big effort for CALICE!!
ECAL AHCAL I t - test h ~15++ individuals from:
» ECAL & AHCAL new electronics test benc . UK: CAM. MAN. UCL. RHUL
= HW ~ stabilized  FR: LLR, LAPP, IPNL

» Improvement of existing cards (LDA, CCC) foreseen " DE: DESY

» Beam InterFace card too be designed
= FW & SW in early functionnal version
» Clean-up and part-rewriting needed

» Improvement of diagnosis tools needed
» Integration with environment (beam) to be done

= AIDA (co-running of CALICE & EUDAQ - common DAQ)
» Specifications to be decided in next months
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Clock and Control Card

Developed at UCL (M. Warren, M. Postranecky)

= Distributes on 8 channels (HDMI, SMAs, NIM, ...) via
dedicated circuitry for low jitter

» Int | ext clock .
» Fast Signal (Trigger | Sync ) . ‘_ ,‘1 s le s
= Sums-up BUSY

= Performs Trigger logics L | \ﬁn*fg‘g'w
LVTTLon Lemo —*| 8x LVDS on HDMI
» CPLD NIMTTL on Leme —| 37 MPX Eaxl.vnsﬂom

+PLL 2¢ LVTTL on Lemo
X-TAL ~50 MHz 2x NIM on Lemo
; ASYNC
= Was used as DIF-Master ASYNC = | clock
(devt of LAPP) ECL on 2pin Lemo —— | | SW .—-st\msM
. Controls (SYNCCMD, BUSY-IN etc) j@l
» Aka also sending hard-coded 4x LVDS on SMA 1
commands to DIF directly el e
4 521 | 8x LVDS on HOMI
» Standalone tests with USB GEN (was BUSY) D ’ :
readout LVDS on SMA "
NIM.on Leme B = e e e G —— 8xLVDS on HOMI
olc TTL on Lemo (Xilinx
SPARE (DATA_D2L) = xg,;g:';g;f'n z F 8x LVDS on HDMI
LVTTL on Lemo | £
- v v ¥ Y ¥ v |
RS232| | PCB Header | | DEBUG 4x 8way DIL|
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= Missing critical elements

» Configuration DB (being worked on) Implemented
» DAQ?2 interface & XDAQ being worked on

= Missing ancillaries

» Semi-automatic noisy channels spotting
& correcting (monitoring)

» Clean Slow control
» interface to CondDB:

» eventdisplay :
DRUID on LCIO file

» interface to the GRID

» interface to the machine
(o in AIDA WP8.6.2)
Code exists in DAQv1

DA

Vincent.Boudry@in2p3.fr 2G DAQ

[ Active monitoring
& config
(HV, LV, DIFs)

Table
Driver

Passive Monitoring
(gas, tampg, B

—— SR
B,
e,
L
]

Machine
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HW availability

All basic HW
avail.
PC 6 6 6 OS needs upgrade
ODR 10 4 4 (commercial board: no expected default)
LDA 25 22 17
HDMI Mezzanines 30 24 13 4 have faulty connectors and are being
repaired.

Not all cards have 10 conn. working

GEth mezzanines 25+5 25 20 2 can easily be recovered
CCC Adapter 25 17 16 [ Limits # of installations |
CCC 10 10 10 term adaptation maybe be needed
DCC 2+20 22 21 1 faulty channel on 1 card;
1 burned to be repaired
ECAL DIF 29 29 29 equipement for 11 additional ones avail.
SDHCAL DIF 190 190 183 7 being refurbished; mods needed for HR2
(ok for HR2b)
AHCAL DIF 4* *Being produced

Complete list of HW pieces & location available on https://twiki.cern.ch/twiki/bin/view/CALICE/HardwareList
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= CERN requires halogen free cables

» “IS23 does apply to above-ground installations
and experiments.”

= On shelf: only for HiFi freaks (or Pigeons):

» beautiful 100€ apiece 5m-long
shielded HDMI cable

= 1 reasonable offer:

» On demand PolyEthylene coating

> ~ 25€/cable (5m long, © 8.5mm) for 200+ cables. Check F. Davin presentation

» pbm: 12 weeks delais
» ~ enough funds on ANR to buy for the m3 SDHCAL (150 needed)

¢ Urgent : 12 weeks delay due to boat shipping from China
¢ Other demands being surveyed:

e uMegas (~307)

e AHCAL (50) and ECAL (30)

e + 10% spares (enough ?) =» 260-275
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