V.Zhukov
Longterm Test IEKP

of SubStructures (Petals) '**""

TEC (front) Petal:

~ 28 modules of 10 different types (7rings)
~ 68 optofibers in 3 MPO connectors

~ 3 power groups (HV and LV) Wtot >55W

~ 4 interconnect boards with 2CCUs

~ complicated cooling circuit

~and more...

We assembled and tested one in Karlsruhe.
6 more integration centers will follow

to assemble and quality ~400 petals of

=. different types for the TEC during
Y2005-2006.
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Kalrsruhe Pilot Integration Center

Longterm Setupis

ASsembly setup
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Standard Setup

DAQ PC Fridge +—Dry air
KMUX +20 -30C
-_I_ I coolant
~ optofibers +20 -30C

L OFED

IS¢l
[FEC |

HYV patch
panel

TRHX

SlowCtrl PC

interlock

Cooling
plant
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Tunning
Needs tunning for the optocomponents and module delays.

1) AOH Tunning

(gain and bias scan)
do each time when ]
temperature is changed.

oooooooooooooo

Tick Height (fADC)

2) Time Tunning -
-fedclk(related to the setup) \

—= CM3 31 Sub3tucture Lt Test-Is_0_Z0

-PLL delay(optofiber length) o[ aor | odsa: | Svvsu

1 - LatTsc =00 T enable_101 LowS pemHoi(j;h
Wrong tunning means - DAQ error Q ‘
(APV header not found) — |_' | e F

Raw Data

can lose up to 10 optchannels

All data(noise,calibration,..) _—

e 06 2 40C 6 C 8 C 10C 12C 14
FED nr ID_E I\,fluxGlm_E

has to be normalized to the
header amplitude or average T -
P 5 e I - — E =N
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Software structure

LtStruct/ Qt — external
| root —
mainMonitor
‘ I | TrackerColumn
l |
\ FecSoftware — xerces
Java
o | | || dimFacServer | Tdim
L dimFedServer F : . .
% I" (!. — — sgem LtStruct is extension of Lt package
o L CIM 7S¢ ervelr | Can be used for the Module Test
|d‘mtcP_‘Psensservl in the Vienna Cold Box with
v [FEC] more functionality
/s
—
g - -CMS final FecSoftware is used
e - F.Drouhin et al (Mulhouse+Cern)
o -TrackerColumn contains nice 'standalone’
L.Mirabito(Lyon)

-SlowCtrl T.Keutgens, O.Militaru (LLN)

" SlowCtrl PC




Have a look to LtStruct User Manual
http://www-ekp.physik.uni-karlsruhe.de/~zhukov/
Cms/LtStructman/Itstructsoft.html

or following links from our Antwerp support page

EEiIe Edit Miew Go Bookmarks Tools Window  Help

. i A @ |\g; filewirhomeszhukoy e LEStructmanststructsoft. him - | @ Search =
il Back Reload Print

% 4k Home | wfBookmarks ¢ Red Hat Metwork 9 Support 2% Shop 4 Products 24 Training

Zhukov 7/12/2004

-

Longterm Structure(LtStruct) test software

User Maoanual

V. Zhukov
ver 1.0
draft F07FF2004

Contenis:

PartlI. How To

Introduction
Crarwviaws
Installation

FPackage Structure
Configuration
Functionalitsy

FEunning [ ongTerm Test
Troubleshouting

Part 11. Package Descritpion

Class Organisation
S1II
Init
Steering
Clontral

Settings
ik £k . E&l @& | Document: Done (0.639 secs)
|
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Data Analysis

DefectAnalyser (CMS IN 2004/043 User manual)
available as a part of the LtStruct package or standalone (see LtStruct page)
It does:

~ ROOT files inspection and data visualisation from
different Modules, different Records, different files
(ARC, Lt, LtStruct) and central Dbase.

~ Analysis of results according to the approved criteria using
cuts defined in defanalset.xml or xFlag(macro) settings files.
Produce compatible Summary files.

- Produce XML file for the central database for ARC, LT, LtStruct

Standalone operation via command mode

plot rms noise of all modules dules for Recordl
mainAnalyser -comp seclt s 1000.root -rec 1 -objname ' ALL 1 28 PeakIinvOn/Noise/CMSubtractedNoise'

compare pulse height measured in ARC and for the same module on petal.
mainAnalyser -comp ‘arcl234.root seclt s 1000.root' -rec 'l 4'-objname
'PeakInvOff/PulseShape/PulseHeight Modulel/PeakInvOff/PulseShape/PulseHeight'

DefectAnalyzer from scenario command Analyze or GUI button in LtStruct
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Test Procedure

Test Scenario is similar to the Module Longterm:
basic set of tests repeated at least 3 times at different temperatures

(Tcoolant)

* FIRST warm 20C
+* COLD -20C
* LAST warm 20C

Thil T¥lenpbagx

THIuulid TVl

Peaklny Of

I I

Thuperalon | | T¥lenpex,

L
Dac Iern

) I

THegrments | | TVhimex

DeclnyOf

i

reslt S substructureidnumbler.rcet
— //. “latatMndles
Sacl thummary (——
™,

N x*—m:a;—ﬁ:-:::_ﬁ__

P2 v v s

[Cormervio | et | e || Fubosge | '

-- €= compatible with ARC and Lt.

“Meettings [:,
|

THsline
7

Envirnnment

\‘l THstruelype |

OptoScanRun S min
TimeTuneRun 3 min
PedRun 5 x4mode=20 min

CalProfRun 2h
LatRun (opt) 1h
IVRun(at warm) 2h ( hv switch)

One cooling cycle +20 -20C with
basic tests takes ~16 h.
Two days - 3 cylcles.

Data stored in the ROOT file

TimeTu e

ADHTUNE

“wtprs H Vg 070 H Themstyhan. . H Torempintan.? | S
~ ize can be ~1Gb (20Records
Sumr\ﬂa'ynrd.rH “intanch [ Twnces | ( )

Analyzed online and can be
reanalyzed offline (DefAnalyzer)
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Failure definitions

Module and AOH:

- Channels related(bad channel): same definitions as for the Lt(ARC),
absolute cuts can be used if data are normalized

- lleak(450) <2 *Imeasured by arc.

- Optocontact: header should be in the range (>150ADC?)

- Thermocontact: DCU measurements is in the range...

The whole structure:
- Ni2c¢ errors < Nmax (defined), CCU ring stability in cold
- cooling performance (dT in-out) ...

Errors can be related to the Setup or to the Petal (difficult to disentangle)
f.ex:

® 2c errors (APV,PLLLMUX,DCU, CCU) can be due to pickup noise

® Dag errors (apv header not found) can be due to wrong AOH settings or
bad optocontact

® apv header (error bit) can be due to wrong fedclk timing
In case of an error programm retries several times and if Nerr >Nmax object is
excluded from the current daq test.
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SubStructure grading(proposal)

Combine results of tests (FIRST, COLD, LAST) with OR.
If FIRST&LAST are OK, check COLD test for wrong settings .

Grade Nbadch tot NgradeBmodules Ileak tot(450V)

A <1% <50% Bmodules <2* Iarc tot
B <2% no Cmodules <2* Jarc_tot
C >2% <50% Cmodules > 2* larc tot

D (major structure defects, useless)

* no modules with high leakage pinholes (should be unbounded);
* no objects with Ni2cerrors>Nmax;
* Ndagerrors < Nmax , otherwise test is not validated;

Repaire:
Exchange of failed objects in assembly setup with registration.
After the exchange repeat the test.
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| Cooling performance
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Common Noise

Setup qualification: peakinvoft, HV=400V , T=20C
<cmn>=0.27+/-0.1 for 28 modules
normalized to the header(250ADC)
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Comments on zero suppression

Can not use the present accumulating algortihm (modped=2 in settings.xml)
not enough resolution. Use updating with large cut(Tskip=10) to avoid truncation.

CMSubtractedNoise

b

MmomerfzdagfLtStructidatarsec_ 5 381300_ref61Z_modped.root

FecordO

Fecordl

ADC [gounts
t

W

FRecordZ

N
tn

N

Accumulating
LU e N e WMM,H[ updating(T=10)

updating T=3

IIII|IIII|IIII|IIII|IIII|IIII|IIII|III
00 100 200 300 400 500 o600 700

Channel
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Noise 1

Normalized to the header rms noise.
PeakinvOn T=20C HV=0. All 28 modules.

Small amplitude for (bad optcontact?) shows up at smaller noise at HV.
CMSubtrai| CMSubtractedNoise | av=400yv |
| THDelay O |
_ - = 5F S e —
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Noise 2

Noise (HV=400V) at FIRST(20C), COLD(-20C), LAST(16C) tests
One module with pinhole (known) is wakeing up (Ileak=5mA)

Cold Last

‘Fecord1 1 /Module24/Feak Inw OfffFulze Shape/Fulse Height
‘Recordi 1 /Module25/Peak I OfffPulse Shape/Pulse Height

First CMSuU| PulseHeight TS Aot .
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C M S I.l —  :Record!!/Module3sPeakiny Off/Pulse Shape/Pulse Height e oise
Iy T w' :Fecord1 1 /ModulediPeak Iny OFffPulse Shape/Pulze Height hedtoise
L ————— :Fecord1 1iModuleSiFeak Iny OfffPulse Shape/FPulse Height ot
D [ - - ‘Record1 1 Modules Peak Iy OFfPulse Shagpe Pulse Height beddsise
f— 4 : g 20 — ‘Fiecord1 1/Module? iFeak Inw Off/Pulse Shape /Pulse Height e toise
L— — — :2"_ ——————————— :Record! UModuleSiPeak Iny OFfPUlse Shape/Pulse Height tedmoize
W 5 — _ D - o — ‘Record 1.l'ModuIeQ.l’PeakInvaf.l’PuIseShape.l’PulseHeight fedteize
A — — 'EY :Recordi 1/Modulel /P eakiny OffiPulse Shape/Pulse Height tedbo =
: — D — Q C 1 B —_— :Fecordl! 1/Modulel 1/Peakiny OfffFulse Shape/Fulse Height T
: - e L —— :Fecordl 1/Modulel 2/Feak Inw OfffFulze Shape/Fulse Height R

— & 5 D —  FRecord!1/Modulel3/Peakiny OFf/Pulse Shape/Pulse Height _
D = | 00 — ‘Fecordl 1Modulel 4/Feak nv OFffPulse Shape/Pulse Height =
> — ' [ “Recard1 1/Macule1 5/Peakin DFf/Pulss Shape/Pulse Height hedic >
— — { — :Recordi 1 /Modulei B/Feakiny Off/Pulse Shape/Pulse Height (eEf3=a
— O — '% | ‘Record1 1 /Module 7/PeakInv OFf/Pulse Shape/Pulse Height Fedt
‘ , — n ‘Record1 1 fModulel SfFeak v OFffFulse Shape/Fulze Height hedHo =
4 — ':I 3 I | :Record! 1 /Module1 8/Peak lny OFf/Pulse Shape/Pulse Height hedHa =
D | ——Fecord 1 1 Madule200F eak iy OFf/Fulse Shape/Fulse Height hedro =
{ — 80 — ‘Fecord 1/Module2 1 fFeak Inw OfffFulze Shape/Fulse Height hedHa =
‘Fiecord1 1/Module22/Peak Iny OFfffFulse Shape/Fulse Height hedHa =
B I -Fecord1 1/Modulez2 3/F eakIny Off/Pulse Shape/Fulse Height bedMo =

|
o~

| — - ‘Fiecord1 1/Module2B6/Feak Iny OfffFulse Shape/Fulse Height Pedta =

- 2 O ——— Fecordl 1 /Module27 iFeak Inw OfffFulze Shape/Fulse Height fedrc s

3 | 60 — ‘Record 1 /Module28/P eak v OFfPulse Shape/Pulse Height fedrc s
hedHs o

1
—
.'cnmlmmm.b-m

IO0 100 200 300 400 500 600 700
Channel

QL - Ch'a-n-nel
Channel




Temperature dependances
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M18
HV=400V
pinvon

M14
pinvoff

Normalized
on header
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Normalisation

Normalization to the average per chip rms noise is better.
Here average chip noise is normalized to 1.2. PeakinvOn 400V 28modules
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Normalisation

Same for the Calibration amplitude ( normalized to 100ADC).
Bad channels should be masked during averaging.
PeakinvOn T=20C HV= 400V 28 modules
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CalAmp
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Normalisation and cuts

Can use absolute cuts now for the noise:
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Normalisation and cuts

And calibration:
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Bad channels Cuts

| CMSubtractedMNoise |
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CMSubtractedNoise |

CMSubtractedNoise |
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Rms noise peakinvoff HV=400V
S sigma cut may work for noise
and calibration.

Preliminar list of cuts
(based on one petal) is
available
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Comparison of ARC, Lt and LtStruct
R4 module tested in ARC, Lt and on the Petal, HV=400V , warm

here another calam_p usgfl for_Lt.

CMSubtr.[pPyiseHeight
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Errors
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Nerrors per or 'bad' run test: i2c(acknowledg) , daq(no header), apv(bad address)

T ammccdacgerrt

=

SHEILE

> 1O =

> =0

=R AN

4o

=AY = oo A =

N 1 L
A =B

T CSmi2acc—=rrrt

L= X o ]

=5

=0

==

15
1O

> O =

Fecord==rsro Surmrmars T G erEt
Fecord==so 1 rSummars s T Graprerrt
= FrAScUle 1 2 Surmmsre T Gmsgs e err t

Fecord==rrH SrSummars s T Grapwsrrt
Fecorcd==srm Summars s T Grhaoweret
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DataBase XML file

Analysed data can be parsed from the ROOT file into XML template: seclt.xml

using standalone DefectAnalyser.
Template can be finalized with existing data.

MODVALLDA T ION MODULBASIC
NMODLT | MODLTFIRST MODULBASIC|
[ MODLTCOLD MODULBASIC |
BACYIRL TLAST BMODLULBASIC
MODLTSUMMARY

Relations between

Seners  «—— modvalidation, Lt and
composite 1 LtStruct xl templates
composite 2

oompnsite 3

Only 3 Records used for parsing

SECLT

SECLTFIRST

EPECLTMIL SECLTMOD|
BECLTM3 SECLTMOD]

BECLTM25 SECLTMOD|
SECRASIC

SECLTCOLD

~ECLTA L SECLU MO
SECLTMZ SECLTMOD

|SECLTM28 SECLTMOD|
BECEASIC]

SECLTI.AST

SECLTMIL SECLTMOD|

ISECLTM28 SECLTMOD]

SECBASIC

| SECT. TSIMIVIARY |

tagged in scenario:
SaveRec 1 SECLTFIRST
SaveRec 2 SECLTCOLD

SaveRec 5 SECLTLAST
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Conclusion

Summary:
Petals asssembly and LongTerm setups are functioning and
ready to assemble and test ~one petal/week per Integration Center.

To do:

-Further optimisation of selection criteria and Db actions
-Individual IV curves with HV switch matrix.

-Heating in the fridge for faster Tcycling

-Optimize stored variables, size of the ROOT file

Problems under investigation:

-daq stability: ccu ring stability, fed stability(in multifed operation)
-temperature stability CoolingPlant+Fridge: critical since AOH

is very sensitive

-assurance of good optocontact during assembly.




