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e Involved in ATLAS, Belle Il, LHCDb, Pierre Auger Observatory, CTAO

e \We are very good and valued in developing new detectors,

e TRIGA Reactor is used as a irradiation facility (n and gamma) that has been
successfully used for HL-LHC fluences and beyond

e \We are contributing to number of QA and QC efforts. Examples:
a. ATLAS ITk strip module QA
b. ATLAS ITk petal bus tape testing robot. Dedicated robot developed to test large area flexible bus
tapes in different stages of production (tape, tape on skin, core)
c. ATLAS HGTD
d. LHCb, Belle Il RICH's

e Do we want to / are we obliged to contribute more to the "production” side of
large experiment upgrade efforts?
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Current facilities o200 hetane

e \We have limited lab space ~250 m2

~TQ@ .0 20 TQD

CO077A - BCM lab, QA + Basir's office - 10.5 m2

CO77B — common tools space — 12.2 m2

C077C - bonding lab, 2 bonding machines, 1 automatic probe station —21.2 m2
C069 — Si-lab, various setups, probe stations, QA for ITk strips — 56.7 m2
C072A — But Tape Testing Robot — ATLAS ITk production — 30.7 m2

C073 — Noise isolated room — 8.7 m2

C73 — Photon detector lab — 90.8 m2

C86 — TPAlab - 19.5 m2

C078 — mechanical workshop — 24.9 m2
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Current facilities

Tip prostora Stevilo prostorov Kvadratura Delovnih mest Zasedenih Prostih m?/ delovhno mesto
Elektronska delavnica 1 19.5m? 2 2 0 9.8 m?

Hodnik 2 48.0 m? 7 7 0 6.9 m?

Laboratorij 8 250.3 m? 2 2 0 125.2 m?

Pisarna 20 272.5 m? 48 46 2 5.7 m?

Seminarska soba 1 36 m? 0 0 0

Strojna delavnica 1 249 m? 0 0 0

Tajnistvo 1 19.1 m? 1 1 0 19.1 m?

Skupaj 34 670.3 m? 60 58 2 11.2 m?
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e We (Rok, Samo, Andrej) have visited IFIC in Valencia one week ago to try to
evaluate the state of their laboratory

a. IFIC is involved in module building for ATLAS ITk strips and module loading to ATLAS ITk strips
petals

They are involved in future LHCb tracker upgrade
c. Much larger than our group — grown ~3x in 20 years ~200 people working in experimental HEP
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e 3 year rolling grants that can vary +/- 20% (currently ATLAS ITk is at -20% ~500kEUR/y)

e Total budget 3-4 x of F9 — last couple of years increase due to new beam injector construction at
IFIC
e 1/3 of the staff administrative and technical 60-70% technicians
e E.g. "Dep. of electronics": permanent 7 engineers, 4 technicians + technicians hired on projects
e Have their own knowledge transfer department (3 physicists)
e Catalogue of infrastructure — industry comes to collaborate
e Budget /‘\./. ..  Ratio By
Pk ; e
N / ! '/'\ // \,/.\ /\ / N\
- 2x ° — :
6M€ ./.\././ \./.\././. .\. ####### \.

® [FIC Valencia ® |JSF9
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e |FIC Valencia also includes theorists, nuclear physics,

IFIC RESEARCH LINES

Origin of mass Or}gm of rr;atter

‘*(

L1. The Higgs force (ATLAS + L4. Astroparticles, dark matter L7.In f_undarhental physics
teo) and cosmology (KM3Net, Na64, (HL-HLC, Higgs Factory, Belle I,
L2. Neutrinos and lepton iigedal + teo) AGATA + teo)

flavour (NEXT, DUNE + teo) § L5. Gravitation: gravitational L8. For societal challenges

waves and black holes (LISA, : (medical imaging and therapy,

L3. Flavour and quark matter ET teo) . > ML, nuclear power plants

(LHCb, Belle Il + teo)
L6. The synthesis of nuclel }
(i-TED, # teo)
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IFIC Valencia

B ELECTRONICS

Design and production of
electronics for data acquisition
Mechanical and thermal
characterization of components
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IFIC Qa6 % CSIC @ dne

Experience with optical and
electrical channels

Processing at more than 100 prs
divided in several channels

A. Gorisek (Ljubljana)



Q0 Joief

IFIC Valencia 800 hetmue

ter ITVERS
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B DETECTORS

Detection of neutrons, gamma rays ¢ Experience with silicon, scintillators
and charged particles and gaseous detectors

High spatial and temporal

resolution
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B SEMICONDUCTORS

* Design and development activities. Design tools expertise. Chip design
verification. Design and development of communication protocols. Development of
CMOS detectors.

Electrical and thermomechanical characterization, quality control and

post-proceésing. X-rays inspection. Chips screening with tip tab;le'.ir_\'cleahro.om.
Characterization IV and CV. Calibration. Bonding. Flip chip. , ﬁ '
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B SEMICONDUCTORS

* Infrastructures. Cleanroom and equipment on-site, and access to
infrastructures to analyze radiation damage. Development of protocols and
mechanisms to evaluate silicon damage.

Highly skllled and specialized personnel. On-site engineers, phy5|C|sts and

technicians
Spin off: ALIBAVA, DAQ for semiconductors sensors
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B MEDICAL IMAGING

e Design and production of devices for e Liquid Xenon detectors with high
PET imaging temporal resolution '
Compton camera with millimetric Reconstruction of TAC imaging using

resolution Al

Super‘Arg;_.g o
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IFIC @i ® CSIC @ e
B MACHINE LEARNING Y BIG DATA

* Artemisa: high performance e Image reconstruction using artificial

infrastructure for artificial intelligence intelligence using'multiple sources
algorithms

Machine learning applications to
recognition and classification

A. Gorisek (Ljubljana)



. 00 Jozef
Conclusion 800 hetmue

e Strategic question...:

Do we want to / are we obliged to contribute more to the "production” side of
large experiment upgrade efforts?
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Wire bonding
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A tale Of 2 bonders Pull test head Bonding head

]

Fancy camera setup




Bond position

O I d bo N d er Create, load & save bond program

Manual vs automatic mode
@gle Wire
1. Bond 2. Bond «
X-Pos. 38.196mm X-Pos. 43.517mm
Y-Pos. 65.800mm Y-Pos. 66.034mm BO n d
Camera Z-Pos. 50.026mm Z-Pos. 49.866mm pa ramete rs
View dX =5321, dY = 234, dZ = -160, Length = 5326, Angle = 87.48°
US Time ms Ii‘rﬂ US Time Ii:'
US Power  digit |_BD US Power  digit ’_8H . .
B-Force Start cN 33 B-Force Start cN 30 ng ht settin gs
TD Steps 1§ 15 TD Steps 1 15
I S Shape I S Shape
Angle [1 ,— Angle [1 ’— .
Comdallight | 30 More options
Ring Light 100 Spot Light 0 ~
Deformation i Indlcaths fqr step
curves mode, joystick & clamp
38.196/ 65.8007 32.247/ 0.0°




Saving and loading
bonding programs

F&K Delvotec Bonder - [SCruz_IHEP_UBM_jan2024.db*]
. Page Mode Ser

by [ B | |Singlewire Mani ~

3 =

Module#1. Wire#75

limiter on
feed off
home axis

Make\Wwire
MakeWire

Make\Wire

38.196/ 65.800/ 32.2477 0.0°

Step Mouse Clamp

i I 2

load program
[

Look in: | (£ 5630.Stepper

3)3s.db

ctortoFaninAug2t.db
FaninDecrmber2019.db
FaninFebruar2020.db

Files of type: [ Singletwire Bondprogram(*.db) ~| Cancel

oL : : : : i limiter on

| feed off
15haaaaaades : :
H i home axis
: 10 : MakeWire
e i | MakeWire
: i MakeWire
-------------------------------- R R e
i [ 1.000/ 1.0007 30.9787 60.0° Step Joystick Clamp
40 40 ms

Multiwire mode — automatic bonding program
Very rigid, can move bonds but can’t rotate
them. Only good for samples with big surfaces
& when accuracy is not needed (eg pull tests)

v



Switching between bonding & pull test

List of

= C:\Program Files\Delvotec\pulltester-4.4.8.N\radmon. fkd )=
commands for | 7= = we e w00 o :

x 0.108mm y: -1546mm z: -2.233mm p: 0.0° [ | Touchdown Mouse I™ Lower Limit  0.000 mm
wire bonding Foce - ZB|R[% & - L e Vaoam

List of F— =/

commands for DELVOT7EC
pull tests

Done No Head available

Keyboard




Conducting a pull test

Tare

Start

= C:\Program Files\Delvotec\pull!ester-4./

.N\QA production.fkd

BEX]

%’ouchdown \ Mouse \ I~ Lower Limit 0.000 mm

Force: — & [Q||T & 22| & & &L L | rivacum
Module Bond ‘ Result | Looph. ‘ Fail ‘ Grade | Comment ad Edit Module Finish Lot @ | Close 3¢
| 19 1730 0 Fail  HeelBreak2
] 20 1 8.39 0 Fail  HeelBreak2
| | 1 ez 0 Fail  HeelBreak2 PH-100, 2026/3/19, 10:33:04, ID=1619
| =z 1 025 0 Fail | HeelBreak2
B 23 1 9.50 0 Fail  HeelBreak 1 Quality
= T

| 22 : 12 Z; E ::: :Z:: ::::i Mean Load: 915 std Deviation: 0.87
il 26 1 8.90 0 Fail | HeelBreak2 Failures: 31 Cpk 271
: 27 1780 0 Fail  HeelBreak2 ResultGrade

28 1 8.92 O Fail  HeelBreak1 3 I
] 11 1050 0 Fail  Heel Break1 Heel Break 2 j' Fail | 8.71cN
] 30 1 8.38 0 Fail  HeelBreak2 :

31 1 871 0 Fail  HeelBreak2

4.00

2.00

Force-Time

7.80
8.90
8.68
f { 10.24
2000.0 3000.0 T T T |
Time in ms 3.00 6.00 9.00 12.00

No Head available

Finish

| last Values
8.71
8.38
10.50
8.92

Results

Latest
tests




Analysis of pull test

= (:\Program Files\Delvotec\pulltester-4.4.8.N\QA production.fkd

File Edt Test Analyse Page Mode Extra Service ?

x: -0.108mm y: -1.546mm z: -2.233mm p: 0.0°

Force: == & @

Touchdown Mouse I~ Lower Limit  0.000 mm

%z | T Vacuum

d ] 5 ewort | 23 exportan I Close 3¢
Module [ Bond | Resuk | Looph. | Fal |  Grade | Comment ~
1 1 10.89 0 Fail Heel Break 2
2 1 8.08 0 Fail Heel Break 1
B 0|  Offd  redéreckl Lot 1/1. 2026/3/19, 10:33:04, ID=1/1619
4 1 9.60 0 Fail Heel Break 2
s 1| 830 OFal  HeelBreak2 Test Load : 20.00
6 1 9.44 0 Fail Heel Break 1 . o
7 1| 934 0 Fal  HeelBreakz VeSS PRI
8 1 10.69 0 Fail Heel Break 1
E 9 1l 979 0Fal HeelBreak 1 5 ¥l Lot Results |Lohnfo| Parameters] LH [
Trend cur. ] Trend rec ] LH Trend cur. } LH Trend rec. \ osniLes s
Force | Grade | Histogrameur. | Histogramrec. | Standard Deviation 087
Force-Time CPK 271
Force in cN
10.00 Failures 31
Min Load 7.30
7.50
Max Load 10.89
5.00
Count of Sample 31
2.50
, : : : ]
1000.0 2000.0 3000.0 4000.0
Time in ms

No Head available

Force graph for
each test

Information about
the sample

Results




Same

set-up as
old bonder

New bonder moves very fast.
It’s better to watch it work on
the monitor

Joystick controls on
the two bonders are
inverted!




No manual mode — if you wish to bond manually
you need to use step mode

anemocEmeal sx e §a ‘ Works the same but

2 A SingleWireDialog 7 X

I - & the parameters are
different

> ‘ostion [105537] [ s-Shape

Y ostion 94235 | Ange
b oght 72721 |
1 2l Bond Tme s1ms 3]
U Power 70 digits =
£ 2d Force 25 gram 3

Jondforce Ramp

JS Burst

i il [imases

B O N D\T E C

‘ eant 7721 [¥]
“Tota Bond Tme: sims w
Us Pover 70 digts <] =
Bond Force 25 gram 3
dts] O Bondforce Ramp
» Touchdown
0
x=-1557pm y=10757pym t{ms] Coaxal o 22%
length=10869um angle=-8° e S —— p— (i)
Source B I(5) De:tination Bond(s) move to Home farom! Spot 2%
2 fim o Td Sensorievel = 21585 o= = o
» » move to Home Suder O 1oms
Td Sensorevel = 21320
5 5 tims)
N - viages|
s s (o= ]
4 4
7 X=104.655mm Y=88.323mm Z=61.848mm P=0.00° 224489 2= 2430m y=4645um s
0 s, Ll enaih$43ym angie=21°
o s w  m = w = % O soysck [ESIIIRE -
e an
20fom) -
. T4 sensorevel = 21320
Top-down camera is sharper, : -
Y per, : :
. . o]
b ett er I i ht S ett ings 2 1y, 4 iy Xe105.537mm =04 355 2557 S PE0000 224189
g g e e EEl s o |




Simple loop setting, Expert loop settings,
same as old bonder more detailed, good for
long & steep bonds

-/Bondtec/ GTD_prod oarc y 630 = 7 5 = 7 =
3 e (T G C:/Bondtec/Bondprogramme/HGTD_production_timing_hoard_may26.bprog5630 O X dtec/Bondprogramme/HGTD_production_timing_board_may26.bprog5630

DB M O Cisgewee v/ & J & | B[O N

P SinglelireDisiog % P SinglelireDisiog 7%
fps:18
o] o]
| 1Bona 2Bond | Termination | 1Bond 2Bond | Termination
Loop-Shape Standard-Loop - Loop-Shape Expert-Loop -
Campfiag Coseat Loopheight ~ Campfiag coseat Loopheght _ ~
Loopheght % v Loopheght % v
Presgn 05 ~ Presgn 395~
TurnHeght of g% = XY-Loopheight Factor 34 3
XY-Loopheight Factor 40 3| Z-Delay 9%
Z-Delay ik UTurm 45
[ use Reverse 1 Loop-Point1 9%
[ use Reverse 2 Loop-Point2 193]

[J use Reverse 1
[ use Reverse 2
[ use Reverse 3
[ use Loopheight Compensation

Surce Bond(s) Destnation Bond{(s) move to Home

axis compensation loaded
Td Sensorlevel = 21585
» » move to Home

move to Home
axis compensation loaded
Td Sensorlevel = 21585
move to Home

FVAS -ovor-c

by - Td Sensoreve = 21320 e Td Sensoreve = 21320 i

2 2 . soam 12 % soam §3

g s Close. Close.

R e T T R T “Soysick. "Gamp i)




D& J& B ON

Creating, saving &
loading programs works
the same as old bonder

Programing is easier, you can freely
move each side of a bond making it
really good for multi use complex

bonding
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