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Injection capacitance

* Each pixel is equipped with a calibration injection circuit — we can inject a known charge and record response of pixel.

* Injected charge depends on AV and Cj
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https://gitlab.cern.ch/rd53/RD53B_Manual/-/jobs/22820094/artifacts/file/RD53B_ATLAS_Main.pdf

Capmeasure circuit

* Each chip is equipped with a dedicated circuit to measure injection capacitance: capmeasure circuit (see Section 13.8)
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Module QC measurement tools

Injection capacitance measurement scripts are modelled after SLDO VI scan tool developed by Jay Chan (here)

They are currently structured in the following way:

Measure capmeasure circuit 10 times

Repo, MR

Calls module QC data tools
Record in json file:

N AEWDNE

VMUX30 - GND

IMUX4 — VDDA from capmeas
IMUX10 - Vcapmeas

IMUX11 - Vparasitic

IMUX63 - GND

VDDAcapmeas

Icapmeas

Iparasitic

Repo, MR Repo, MR (todo)

Module QC data tools Module QC analysis tools

Convert IMUX values from * Calculate Cy
voltage to current * Make diagnostic plots
Subtract ground and apply  Make QC decision

multiplicative factors to VMUX


https://indico.cern.ch/event/1187811/contributions/4991492/attachments/2491160/4278098/RD53B_08092022.pdf
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools/-/merge_requests/3
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-data-tools
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-data-tools/-/merge_requests/2
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-analysis-tools

* Injection capacitance measurement scripts are modelled after SLDO VI scan tool developed by Jay Chan (here)

* They are currently structured in the following way:
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https://indico.cern.ch/event/1187811/contributions/4991492/attachments/2491160/4278098/RD53B_08092022.pdf
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools/-/merge_requests/3

Diagnostic plots

Repo, MR (todo)

* The following plots are made in analyze_ CAPMEAS.py in: Module QC analysis tools

Simple plots showing lcapmeass lparasitic; ahd Cpix for each measurement.
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https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-analysis-tools

0
Module QC measurement tools

Injection capacitance measurement scripts are modelled after SLDO VI scan tool developed by Jay Chan (here)

They are currently structured in the following way:

Measure capmeasure circuit 10 times

Repo, MR

Calls module QC data tools
Record in json file:

N AEWDNE

VMUX30 - GND

IMUX4 — VDDA from capmeas
IMUX10 - Vcapmeas

IMUX11 - Vparasitic

IMUX63 - GND

VDDAcapmeas

Icapmeas

Iparasitic

Repo, MR Repo, MR (todo)

Module QC data tools Module QC analysis tools

Convert IMUX values from * Calculate Cy
voltage to current * Make diagnostic plots
Subtract ground and apply  Make QC decision

multiplicative factors to VMUX


https://indico.cern.ch/event/1187811/contributions/4991492/attachments/2491160/4278098/RD53B_08092022.pdf
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools/-/merge_requests/3
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-data-tools
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-data-tools/-/merge_requests/2
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-analysis-tools

Injection capacitance measurement scripts are modelled after SLDO VI scan tool developed by Jay Chan (here)

They will be restructured:

Repo, MR

Module QC measurement tools

Measure capmeasure circuit 10 times

Record in json file:

VMUX30 - GND

IMUX4 — VDDA from capmeas
IMUX10 - Veapmeas

IMUX11 - Vparasitic

IMUX63 - GND

vk whn e

Repo, MR

Module QC data tools

Convert IMUX values from
voltage to current

Subtract ground and apply
multiplicative factors to VMUX

Repo, MR (todo)

Module QC analysis tools

Calls module QC data tools
Store in json file:
1. VDDA apmeas

2. Icapmeas
3. Iparasitic

Calculate C,,
Make diagnostic plots
Make QC decision


https://indico.cern.ch/event/1187811/contributions/4991492/attachments/2491160/4278098/RD53B_08092022.pdf
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-tools/-/merge_requests/3
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-data-tools
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-data-tools/-/merge_requests/2
https://gitlab.cern.ch/atlas-itk/pixel/module/module-qc-analysis-tools

Summary & next steps

* Scripts to measure injection capacitance of ITkPixv1.1 chips are in progress
* Some restructuring is needed; feedback at this stage is welcome
* Need to discuss:

1. When/how scripts will communicate with localDB and productionDB

2. Criteria for module passing/failing injection capacitance measurement test
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From ITkPix1.1 module QC document: C.3 Injection Capacitance

See [3] Section 13.8.
C’pix — (Cmea.s — Cpar)/ 100 — AC
With

. Icapmea.s
® Chneas = 10 MHz-V DD Acapmeas

— | Icappa.r
10 h"IHZ'VDDACapmeas

— Icapmeas from IMUX(10)
— Icappar from IMUX(11)
— VDD Acapmeas from VMUX(4): VDDA /2 from capmeasure

Reason for AC: o AC = 0.48f{F obtaind from layout extraction.
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https://gitlab.cern.ch/atlas-itk/pixel/module/itkpix-electrical-qc

