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A Active Matrix
I Introduction
I Setup
I Pixel Sensitivity
I Corrections and Measurement

A Outlook

I Test Beam
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LF 150nm process

Different Wafer resistivities, >2.2kY *cm
used for all plots here

Passive test-structures 1)

Active matrix of DMAPS pixel,
including analogue readout 2)

SEU tolerant memory array 3)
Bandgap reference voltage 4)
Test structures with SPADs 5)

Detailson3)and4):See Ri car
at last workshop

Detailsonl):See Matt hewbo
workshop
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| 20.11.2020 Patrick Sieberer 3 |


https://indico.cern.ch/event/918298/contributions/3880520/attachments/2050915/3439212/36th_RD50_MPW2_06_2020.pdf
https://indico.cern.ch/event/918298/contributions/3880578/attachments/2051747/3439221/mfranks_36th-RD50-Workshop_5-6-20.pdf
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Introduction and Setup

ACTIVE MATRIX
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A 64 pixels, 60um x 60pm
A Two flavors of readout:

i Continuous reset (Col 0-3) r'i.;;\r;‘
i Switched reset (Col 4-7) me- ™
. . m - Digital

A Bias-Block: Generates bias B | ot
voltages to set the transistor g . mm ol |
operating points | FERE (i oo

, : : ;- ElHe

A Configuration Registers: for T i ——
Bias-Block and pixel L;_T_i}} = Creset pivels THI _ pixels__ 2ol o
TRIMDAC voltages e L e

A Analogue buffer and
multiplexer to monitor voltages
and analogue pixel readout

Active pixel matrix floorplan.
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Example: Continuous Reset Pixels

Injection
Circuit

Trimable Comparator

Comparator
Output

p-substrate
-HV O \

Source Follower
Output

| 20.11.2020 Patrick Sieberer 6 |



QY

P e Firmware

A COMPOUT used
A Counter + FIFO in FPGA
A Hits counted and stored in FIFO

I After charge injections

I During shutter window (Test with radioactive source)

A ToT measurement (using SFOUT) available as
well
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NIM + VME Crate
(for Trigger, not

Run Control
(EUDAQ) AIDATLU  geintillators
(not visible)

RD50 MPW2

Holder for
radioactive source

More details on
Hardware and Caribou:
See Christi
last workshop
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https://indico.cern.ch/event/918298/contributions/3880579/attachments/2051618/3439759/36th_RD50_irmler_HVCMOS_daq.pdf
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Pixel Sensitivity

ACTIVE MATRIX
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-7z HEPHY
Wafer 13 (>2 - ZkY *Cm)s W13 _0e0 S-Curves (Row:0-7, Cont. Reset Col:0-3 ; Swi. Reset Col:4-7)
unirradiated 1000 { . ==

No HV applied

Comparator baseline (BL) at
900mV (subtracted in plot)

1000 Pulses per voltage step
(Step size 10mV)

I Sigmoid function fitted

Avg Swit. Reset: 0.061
Avg Cont. Reset: 0.118

600 -

Hits

o Do Do D>

200 A

—— Continous Reset
—— Switched Reset

0.00 ; ; 0.20 0.25 0.30
Injection voltage [V]

-> Threshold of Continuous Reset Pixels higher than for
Switched Reset pixel
-> Quite some variation between pixels
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W13_0e0 S-Curves (Row:0-7, Cont. Reset Col:0-3 ; Swi. Reset Col:4-7) W13_3el3 S-Curves (Row:0-7, Cont. Reset Col:0-3 ; Swi. Reset Col:4-7)

Wafer 13, unirradiated Wafer 13, 3e13N,, Wafer 13, 1e14N,,
A Wafer 13 (>2.2kOhm*cm)
A Highest TRIMDAC value for all pixel chosen i See next slides
A Threshold of Continuous Reset Pixels higher than for switched reset
pixel (for all fluences)
A Chips with higher fluence (up to 2e15N,,) available, but not yet
tested
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