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Outline
▷ECAL-e CALICE activities (snapshot)

▷ECAL-p activities

▷Plans 2024
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ECAL-E

▷Open challenge

● Delamination of wafers observed… ¾ of the 
latest prototype modules are not usable.

● Very busy-dense PCBs → uncontrollable(?) 
mechanical properties

CALICE -type
calorimeter
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ECAL -e: PCB metrologies
▷PCB metrology at IFIC 

● First time this is systematically done in the project with this precision 

▷First results are surprising(?) !  To be understood

● Left: the metrology of a equipped PCB after receival from IJCLab → up to ~800um deformation
● Right: same PCB after being carefully “dried-out” → deformation reduced to ~450um

▷Systematic study to be conducted during early 2024 in collab with IJCLab

● Using naked PCBs, following different heat treatments and drying processes
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ECAL -e: PCB metrologies
▷Drying a PCB

● We store it for 10days or more in a dry cabinet (0.5% humidity)
● and/or we heat it up for 24h at 50º → following advice by Rompal (spanish company for PCB 

component assembly)

▷Humidity cycles

● Cycles in a climatic chamber at 90% humidity and 30º
● 1 week of 72h cycles
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ECAL -e: PCB metrologies
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ECAL -e: tape+glue solution for hybridization
▷Mixed solution:

● Perforated stencil of thin (250um) double tape 
VHB 5907F for adherence

● Silver Epoxy dots for electrical conductivity

Stencil made at 
IFIC (laser drill)
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ECAL -e: tape+glue solution for hybridization
▷Perforation of stencil with ARISTO machine (DESY-IJCLAb)
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ECAL -e: summary & plans
▷Metrology studies will take 1-2 month (probably more)

● IJCLab+IFIC
● To be started in January 2024

▷Establishment of the procedure for using the tape+glue hybridization solution

● Tooling + training ongoing
● A particular challenge is the perforation of the 3M tape in a semi-automatized way. Currently 

using laser drill… 1st try was perfect, the 2nd one not so much → Also now: ARISTO SOLUTION (WIP)

▷Tooling for alignment and positioning → requires person-power: design and manufacturation

● IJCLAB? 

▷June: TB at DESY

● 1-2 modules glued at IFIC… wip
● Commissioning etc would depend on person power available from France.

(alternative solutions with underfill-glue are investigated at IJCLab)
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ECAL-p

▷Gluing procedure being established

● Experience on the robot acquired during the ECALe tests

● Design and manufacturing of tools for gluing (see https://indico.desy.de/event/42289/) 

▷Challenge to be addressed in the coming weeks: are the 50um for glue dots realistic  ?

● After several “manual tests”: t seems so…

● More systematic studies ongoing. 

▷We found a company that produces thin Carbon Frames.

● 10CF acquired 

● Metrology studies ongoing
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▷Inconclusive measurements → two sets of measurements (because the semi-transparency of 
the flex ??)

▷Even after subtracting the measurement of the tooling, there is a curvature that seems 
unphysical!. Checked with manual measurements
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Gluing tests for glue thickness measurements

▷Started end of january

▷Using the robot and procedure defined and tested 
with the ECALe modules

▷Play with different approaches to define thickness:

● Feeler gauges, glue dots size, etc

▷Perform metrology after the gluing.
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Set

Comments setup gluing Comments gluing

M1

M2

M3

M4

M5 moved during curing

M6

Comments curing (in oven, 80º more 
than 4h each)

30/01: same than M5, M6 but we decrease the 
thickness by unscrewing  ~ turn of the screw

20G st steel, 0.008721/s, 30 steps, 
0.5s,1s

using resistors for precuring – remove the 
screw limiter of thickness during the curing

30/01: same than M5, M6 but we decrease the 
thickness by unscrewing  ~ turn of the screw

20G st steel, 0.008835/s, 30 steps, 
0.5s,1s

using resistors for precuring – remove the 
screw limiter of thickness during the curing

30/01: same than M5, M6 but we remove the screw 
limitation

20G st steel, 0.008835/s, 30 steps, 
0.5s,1s

using resistors for precuring – remove the 
screw limiter of thickness during the curing

30/01: same than M5, M6 but we remove the screw 
limitation

20G st steel, 0.009006cc/s, 30 
steps, 0.5s,1s

using resistors for precuring – remove the 
screw limiter of thickness during the curing

29/01: using feeler gauges of 40um to define the 
thikcness. We set the micrometric  screws to that 
value. usamos galgas 40um para definir espesor, 
también los tornillos micrómetricos

20G st steel, 0.009006cc/s, 30 
steps, 0.5s,1s

29/01: using feeler gauges of 40um to define the 
thikcness. We set the micrometric  screws to that 
value. usamos galgas 40um para definir espesor, 
también los tornillos micrómetricos

20G st steel, 0.009060cc/s, 30 
steps, 0.5s,1s

Gluing tests
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Gluing tests
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Gluing tests
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Gluing tests
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Gluing tests

Set std std std Thickness Glue (manual) std

M1 280 15 80 5 395 16 35 22
M2 300 5 85 5 397 7 12 10
M3 290 10 80 5 371 5 1 12
M4 300 5 80 5 401 8 21 10
M5 300 5 75 10 392 8 17 14
M6 300 5 75 10 440 37 65 38

Thickness 
Sensor (centro)

Thickness 
Flex (centro)

Thickness Total 
(manual meas)

▷All manual measurements

● Comparator with 10um resolution

M5&M6 → tests with  too large glue dots

M3&M4 → good tests with small glue dots  but not using feeler gauges → the weight of the 
aluminum plates makes the pressure
 (M3 sensor seems deformed, measurement of its thickness does not show good 
planarity…)

M1&M2 → good tests with small glue dots and 
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M3&M4
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M1&M2
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Jig prototypes for gluing
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SANDWICH 
STRUCTURE
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Positioning 
pins

HV Kapton

Aspiration 
plate

Kapt
on

Aspiration 
plate

ASPIRATION 
PLATES

Surface depth: 
0,15mm
Si thickness: 
0,32mm

Si 
alignment/positioni
ng edges

Aspiration 
plate

Si 
senso
r
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1st glueing step: HV 
kapton + Si

2nd glueing step: (HV 
kapton + Si)+Kapton

GLUEING

3rd glueing step: (HV kapton 
+ Si+Kapton)+CF
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ECAL -p: summary & plans

▷CarbonFrame

● Metrology in progress.
● Samples available for Warsaw.
● Seem valid for TB in 2024
● Improving them? Discussions with the company and or alternative solutions for cutting, 

etc ?
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ECAL -p: summary & plans

▷Gluing thickness

● We can be bellow the 50um without problem
● Optimization and know-how still improving
● Results need to be tested in beam facility !!

▷Metrology 

● Technically complicated and with some caveats. Alternative and more manual solutions 
being explored.
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ECAL -p: summary & plans

▷Gluing thickness

● We can be bellow the 50um without problem
● Optimization and know-how still improving
● Results need to be tested in beam facility !!

▷Metrology  (flex, toy sensors)

● Technically complicated and with some caveats. Alternative and more manual solutions 
being explored.
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ECAL -p: summary & plans

▷JIGS

● Recently arrived, to be tested, polished, etc
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ECAL -p: summary & plans

▷Probe station

● Slowly ramping-up. 
● Not primary effort but something that we think very useful in the future and of academic 

use for the group

▷Clean room

● Operative but still not clean
● Benches are on their way
● Almost ISO5
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ECAL -p: summary & plans

▷Mechanics division at IFIC is being rearranged

● Less person power available from February until… ? 

▷February

● Study of all the metrology data we have 
● Finalizing material and equipment of the clean-room. 
● Probe station is taking longer than hoped: the switch card is still missing and part of the 

laboratory benches needed.

▷March/April (we are waiting for new batches of glue and material)

● CF metrology → analysis of the data
● Repeat the gluing tests making use of all the expertise gained and using a comparator 

clock from the beginning (1um resolution)
● Melissa and AI to gain expertise.
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We are getting ready for BT
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Back-up slides
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ECAL-e: sensor delamination
▷probable causes

Gluing procedure?
 Glue choice, 

Mixing,
curing process...

Glue degradation?
 Chemical oxidation 
(silver vs aluminum), 

Lifetime of glue...

Mechanical deformation of the PCBs
Complex PCBs with “intense” thermal processes

for the assembly of the components

Storage and manipulations
Lots of traveling

Commissioning procedure
etc
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