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Let’s look at a module closer
Using R4 as an example

silicon strip sensors - medium for 
particle detection

hybrids with chips for reading out data 
from the strips

HV-tabs to supply high voltage to the 
sensor

powerboard to control the module’s work

R4 sensor with a hand for scale



Page 

Module building process

Sensors TestframesHybridsPowerboardsHV-tabs
- Visual inspection
- IV curve
- Bond pull tests

- Visual inspection
- Bond pull tests

- Visual inspection
- Electrical tests
- Bond pull tests

- Visual inspection
- Electrical tests
- Bond pull tests

- Reception tests

HV-tab attached to the sensor

- IV curve

Powerboard and hybrid are glued to the sensor

Powerboard and hybrid are bonded to the sensor

- Metrology

Module is 
bonded to 

the 
testframe
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Visual inspection

Visual inspection of the components is mostly done 
using a microscope

Picture of a scratched sensor Microscope, that is used for visual inspection
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Sensor IV curve

The IV curve for a bare sensor is measured using 
a probe station
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HV-tab attachment
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Module IV curve

Module is bonded to a test frame and a different setup 
is used to measure the IV curve
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What glue do we use?

resin + hardener

UV glue

100 resin : 9 hardener 
(measured with a scale) mixing and degassing

gluing robot

8 hours to cure, remaining glue stored 
in case of problems with the module

cured using UV-light
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What glue do we use?

resin + hardener

UV glue

100 resin : 9 hardener 
(measured with a scale) mixing and degassing

gluing robot

8 hours to cure, remaining glue stored 
in case of problems with the module

cured using UV-light

You also have to find the right pattern, make sure that 

the tools are ok and program the robot
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Powerboard and hybrid gluing

(but with a hybrid instead of a powerboard 
and the corresponding pickup tool)
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Module metrology

Metrology is done using a SmartScope

Measuring thickness in highlighted areas

Positions of fiducial marks are measured to determine if 
components are glued in the right place

How much the sensor, not held by vacuum, 
bends because of glued components
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Electrical connection between components is 
achieved through wirebonds
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Bond pull tests

Bond pull tester

Measuring pull test angle
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Electrical testing
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Readout principle
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Readout principle
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Module thermal cycling
Setup
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Module thermal cycling

Running module 
tests

ITSDAQ
(module testing software)

Influx Database
(real-time database)

Coldbox + PLC
(programmable logic 

controller)

LV power supply

HV power supply

Temperature &
Humidity sensors

Peltier elements
(Cooled metal plates)

Chiller

Voltage steering

Coldjiglib
(thermal cycling software)

Cold box GUI

InterlockVoltage control Temperature control

Reporting results

Coldbox is used to perform thermal 
and electrical module testing.
Hamburg solution specific due to PLC

HV steering for IV scans

Thermal cycling and 
electrical testing sequence
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Thermal cycling
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Thermal cycling
Status

should look like this 
(close to linear 
temperature changes)
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Thermal cycling
Status

should look like this 
(close to linear 
temperature changes)

at best looks like this 
(steps and spikes, we 
are working on it)



Thank you for your attention!



Backup
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Sensor parameters

• 320 um thick
• n+ -in-p 
• strip length varies from 1.5 to 6.0 cm
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Introducing components: Sensors
Are used for detecting the particles

R2 sensor

R4 sensors
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Introducing components: Sensors
Are used for detecting the particles

R2 sensor

R4 sensors

R4 sensor with a normal-sized human hand for scale
R2 sensor with a scale for scale
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Introducing components: HV-tabs
Are used to supply high voltage to the sensor
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Introducing components: Powerboards

R2 powerboard

R4 powerboard



Page 

Introducing components: Hybrids

​​ R2 hybrid

R4 hybrids (R4 module consists of 2 sensors, each of which gets their own hybrid)
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Hybrid assembly
DESY is a backup site for R2 and R4 hybrid assembly
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Hybrid assembly
DESY is a backup site for R2 and R4 hybrid assembly
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Troubles with establishing a glue pattern
R2 powerboard as an illustration

several times!
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Troubles with establishing a glue pattern
R2 powerboard as an illustration

glue seepage

glue is not spreading enough

dummy powerboard bends

seepage again

not enough glue under the places, where the 
wirebonds will be placed

pin heights had to be adjusted 
(required precision 40 um)

final pattern

several times!



Page 

Module storage
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Coldbox
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Qualification progress
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