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NorLHC I/II WP2
Project structure and funding

NorLHC / WP2 - 2018-22
In-kind:

Local infrastructures at the University
groups in Bergen and Oslo

Module prototyping, testing and
validateion

Sensor qualification and pre-production

Common:

Pixel ASIC

Hybridization/flip-chip

NorLHC-II / WP2 - 2023-27
In-kind:

Sensor production

Flex-PCB production

Site qualifications

Module assembly (Oslo)

Module testing (Bergen)

Common:

On-detector services

Common items

Marco Povoli - 20230907

SINTEF 3D RUN6
Curvature at sensor level

Technology for a better society

ATLAS ITk Pixel Module FDR 14Nov 30 – Dec 3

• Glue left to cure overnight with vacuum to the Dex disengaged and vacuum to 
bridges enabled.

• Glue thickness set by the height of the bridges. The height is equal to the total 
module thickness (excluding SMD-loaded components on the Dex, inlay has 
openings for those).

• Bridge height adjusted with three screws and checked with the SmartScope.

• The height is readjusted for diOerent types of modules if needed (or several sets 
of bridges can be used for diOerent module types).

• Initial bridge hight is tuned by building glass modules, and adjusted according to 
the module build (thickness of Dex with inlay and chips).

• Variation in the module thickness (10-15 μm) does not produce visible results.

• Currently using a baseplate with one vacuum chuck. The baseplate with two 
vacuum chuck can be made to enable gluing of two modules in parallel. 

9.1.9 Assembly Details

Bridge
Exploded cross 

section view
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SINTEF 3D Pixel Sensors
Recent history of �D technology at SINTEF

*funded by Norwegian ATLAS R&D

Fabricated wafers
Pixel layout - 50µm × 50µm - �E con�gura�on

• �� wafers, �” Si-Si p-type (ICEMOS ���µm ac�ve)

• � test wafers, �” Si-Si p-type (PiKEM/INSETO (UK) ���µm ac�ve)

• Slim-edge (ohmic column ’fence’), �D electrodes (�µm diameter)

• Depth: N-type electrodes ���µm, P-type electrode ���µm

• All processing steps in-house except the p-spray implant

• P-spray dose increased in this run

• Layout performed at SINTEF in collabora�on with FBK and CNM

• Common layout with FBK (�” wafers)

�D RUN� - Fabrica�on process

�. P-spray implanta�on + oxida�on

�. Etching mask for DRIE (aluminium)

�. DRIE of n+ columns

�. Phosphorus doping and poly �lling

�. Planar n+ doping

�. Repeat steps ‘�-�’ for p+ columns (Boron)

�. Contact opening

�. Temporary metal deposi�on and pa�erning

�. TEMP METAL MEASUREMENTS

��. Temporary metal removal and cleaning

��. Final metal deposi�on, pa�erning and sintering

��. Passiva�on deposi�on and pa�erning

��. Final baking if necessary

→ ��main steps! ��months of net processing

M. Povoli et al. TREDI 2022

Production Runs
First wafers from Run-6 was delivered to
ATLAS beginning of 2022. Up to 70% good
die per wafer.

Residual stress imbalance has caused some
doubts and delays in downstream
processing, successful mitigation under
way.

Runs 7 & 8 are currently in progress, ETA
end 2024

Marco Povoli - 20230907

SINTEF 3D RUN6
Curvature at sensor level

Technology for a better society

Proposed modifications
Two possible approaches

• Original geometry
(SINTEF 3D RUN6)

• Thermal SiO2 (1µm)

• Aluminium (1.2µm)

• PECVD SiO2 (500nm)

• PECVD Si3N4 (250nm)

• Tpass = 750nm

• Modification APPROACH 1

• Remove original 
passivation (dry etch)

• Remove metal (wet etch)

• Deposit LPCV Si3N4
(70-100nm? TBD)

• Rework final layers:

‒ Metal

‒ Original PECVD passivation

• Thermal SiO2 (1µm)

• Aluminium (1.2µm)

• PECVD SiO2 (500nm)

• PECVD Si3N4 (250nm)

• Tpass = 750nm

• Modification APPROACH 2

• Remove original 
passivation (dry etch)

• Deposit PECVD passivation
with a new recipe:

‒ Change stoichimetry of SixNx

‒ Evaluate using different
thickness for one or both
layers (SiO2/SixNx)

• Lithography of passivation

• Thermal SiO2 (1µm)

• Aluminium (1.2µm)

• PECVD SiO2 (500nm?)

• PECVD SixNx (250nm?)

• Tpass:

‒ TARGET = 750nm

‒ Might require different
thickness
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Triplet Flex-Hybrid Design and Manufacture

Detector envelope
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BASELINE RELEASE

CHANGE DESCRIPTION (SEE LBNL PDM FOR REV HISTORY)

ERNEST ORLANDO LAWRENCE

BERKELEY NATIONAL LABORATORY

UNIVERSITY OF CALIFORNIA

PROJECT NAME UNLESS OTHERWISE SPECIFIED

ATLAS HL-LHC

ESTIMATED MASS

0.001 KG
 

TOLERANCE

X. 1.0 .X 0.1 .XX 0.05

FRACTIONS:  -/--

ANGLES: 1

MACH. SURFS.: 3.2um   or better
 

REFERENCE

-THREADS ARE CLASS G or H

-BREAK EDGES 0.5 MAX, ON 

 MACHINED WORK

-REMOVE BURRS, WELD SPLATTER

 & LOOSE SCALE

ATLAS HL-LHC PIXEL
DRAWING UNITSDRW REF DOC

mm-kg-s EG-1000-0923

LOCAL SUPPORTSTHIRD ANGLE SCALE

R0.5 TRIPLET HYBRID ASM, PIXEL IS3:1
PRINT NOT TO SCALE

REV ITEM NUMBERLIFECYCLE STATECATEGORY CODE SHEETSHEET SIZE 

AAU-1023-3855WorkingAU10021 OF 2C

NOTES: 

1. DIMENSIONING SCHEME IS TO CREATE AN ORIGIN FOR EACH SENSOR AT 24 DEGREES TO THE SIDE, AND 68.24 MM 

FROM THE DETECTOR Z-AXIS, THEN EACH COMPONENT IS DIMENSIONED FROM THE LOCAL SENSOR COORDINATE SYSTEM

2. THE TWO SIDE BM25 CONNECTORS AND VACUUM KEEPOUTS ARE SYMMETRIC ABOUT THE CENTER LINE

3. BM25 CONNECTORS ARE CENTERED ON THE 24 DEGREE SIDE AXES

4. MOLEX FPC CONNECTOR IS CENTERED ON THE CENTER AXIS

PRELIMINARY

Mechanical integration
NorLHC WP2 (UiB,UiO) Norwegian ITkPix ITk @ Norway 5 / 6



Precision Assembly
Triplet Assembly

Pick and place (Zevac Onyx32)

Survey the triplet face-down in jig with
cut-outs (inlay)

Glue application by stamping at each chip
location

Bare modules picked and surveyed using
custom tool (bridge)

Each module held in place below bridge
during glue cure
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