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CMOS strip - detectors

First stitched strip sensors
produced on 8" wafer by a
commercial high volume foundry.

LFA150:

» L-Foundry 150 nm process
(deep N-well/P-well)

= Upto 7 metal layers

= Resistivity of wafer: >2000 Q-cm

» Float-Zone silicon

Frontside process: Reticle stitching
for large sensors

Two sensor lengths 2 cm and 4 cm.
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CMOS strip - detalls
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Two sensor lengths 2 cm and 4 cm.
The sensors contain a stich every 1 cm along their

length.
J 1 cm (not

Two different sensor flavours divided in left and right to scale)

half of the sensor. —

The left half ("wide”) is further divided featuring two
different implant lengths.

wide | 1 [ | thiD
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CMOS strip - implants
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1V results

No backside passivation CMOS long and short sensors mixed

1014

The left half (“wide”) |
shows lower power 100
consumption in the T 5
majority of sensors. e

3 10—1

=
The right half (“thin”) 5
shows strong increase in £ -
leakage current at low  ©
voltages, could potentially 1 B Flavour wide
be problematic after 10774 mEm Flavour thin
Irradiation. 0 50 100 150 200 250

Voltage in V
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CV results
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><61020 CMOS long and short sensors mixed

B Flavour wide
B Flavour thin

B

1/C”~2in 1/F~2
I\I.J w

4 cm
sensors Both strip designs
deplete around 25 -40V

“thin” design has smaller
implant < 20 um with

2cm 76 pum pitch
sensors
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Interstrlp capacitance measurement &
_8_
wide | thin 2
8 % AcPad 1.70 % AC-Pad = Ll
—7 DC-Pad ;x;xx T1.65 DC-Pad
6 R R Y o
5 x 8. %@2%%5%%%5%%5%%%5%
MG 1
10 20 30 40 1.45 10 20 30
Strip number Strip number
On the left two different strip Sensor Capacity/Length [fF/mm)]
designs visible. “wide” left 62 + 0.2
“‘wide” right 144 +£ 0.4
No effect from stitching visible. “thin” 37 + 0.1
Hamamatsu 65+ 0.6
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Laser measurements
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AliBaVa setup

AliBaVa laser
setup
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AliBaVa laser setup consists of a
fibre coupled infrared laser and
two motorstages which move the
sample with um precision.

Sensors are placed on a board
with a large cut-out to make the
back of the sensor accessible.

Signal is sampled.
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|_aser stitch check
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First measurement to
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Scan for homogeniety
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Sensor illuminated
from the back.
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@ 2008  systematic noise from our
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TCT technique
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Side view: Particulars EdgeTCT setup

Edge-TCT meritev HV

G. Kramberger et al., IEEE TNS, VOL. 57, NO. 4,
AUGUST 2010, 2294

Focusing optics

IR Laser
P— Signals are “fully”
-\ recorded with an
o oscilloscope.
Top view: Sensor Laser _
I | strip - grounded TopTCT - illuminate

_ sensor from top
| | Strip - measured instead of edge.
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E-TCT charge collection
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"wide” design “thin” design 2
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Depth in um Depth in um
E-field changes shape until E-field changes shape until
around 50 V bias. around 30 V bias.

Probably connected to backside processing issues.
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Source measurement — the method
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We use the AliBaVa readout system.

ove the source between

N measurements by 1cm.

Majority of electrons pass through a
different stitch after every move.
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Source measurement
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Source measurement
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No degrading visible along
stitches.

Need to understand effect
of the 2 different designs
used in the “wide” sensor.

Low S/N
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Conclusion

Sensor
The “wide” sensor design is better
suited to withstand high voltages.
Break down for healthy sensors is
larger than 250 V.

At low bias voltages (around 50 V),
the “thin” sensor design shows
better charge collection.

Stitching

No negative effect from stitching
could be observed in the
measurements conducted so
far.
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Outlook

Outlook:

Sensors were measured at the
testbeam facility in DESY recently.

Irradiation studies planned.

First batch had backside
processing issues, better electrical

UNI

results expected for the next batch.
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Charge collection in ADC

Charge collection vs voltage

Wide sensor design
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Results from laser measurements.
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TopTCT measurement
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» Left side: Probably one bond lost -> See only the shared charge
» Collected Charge slightly higher for right side of the sensor

Right side (“thin”
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