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IntroductionIntroduction
Goal: Irradiating the ITkPixV1.1 chip with Americium-241 and 
performing the readout (source scan).

– Helps in identifying the disconnected bump bonds 
between sensor and chip.
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Quick recapQuick recap
Self trigger Analog scan

MaskLoop(64,0,2)
Self trigger source scan

(Noise analysis)

● Source scan was failing for MaskLoop(64,0,1), no triggers were being generated.
- Tested various configurations for HitORPatternLUT (2/4/8/16/65534).
-  Also changing HitORMasks 0/1/2/3 (enabling one core column only at a time).
- Enabling one HitOR lane (HitORPatternLUT=2) with one core column at a time (HitORMasks 0/1/2/3).

● Also, inconsistency in the above two results: masking pattern from analog scan not matching the 
noise occupancy in source scan.

- Problem found, older YARR setup.
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OutlineOutline

● Masking sequence

● Self triggering

● Source scan
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MaskingMasking

● Standard digital scan (-m = 1)

● Standard analog scan

● Standard noise scan

● Self-trigger digital scan

● Self-trigger analog scan

- checks the HitOR operations

8x8 pixel core
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Self triggering logicSelf triggering logic

● Various self-trigger parameters: Self-trigger Delay, 
Self-trigger Multiplier and Self Digital Threshold.

● Should be optimized.

Readout from chip happens at a clock/trigger which 
can be applied externally or internally at a hit instance 
(self-triggering).
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Results: Self-trigger analog scanResults: Self-trigger analog scan

All the HitOR lanes seems to be receiving the 
triggers.

Ignore this, connected to a different oscilloscope 
for trigger rate measurement.

● Self-trigger hit logic had the shortcoming of counting each 
injection twice (discharging & charging as two edges). 

● This resulted in almost all the pixels being masked, since 
charge injected ≠ hit occupancy. 

● Fix: Modified the logic to allow hit occupancy per pixel 
between (injection-10,2*injection+10) for qualifying the 
pixels as ‘working’. Merge request

MaskLoop(64,0,1)

https://gitlab.cern.ch/YARR/YARR/-/merge_requests/538/diffs?commit_id=adbb034d431ccbc8421d5548448836d76a55c895
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Source scanSource scan

● Latency = 57
● SelfTrigDelay = 45
● SelfTrigDigiThr = 1
● SelfTrigMulti = 4
● Time = 60s

Issue #2: Scan ‘KILLED’ after t=120s due to excessive RAM usage.

Issue #1: One HitOR lane stuck?

● Self-trigger source scan (Noise analysis, 
Noise Thr ~ 5*mean occupancy)

● HitOrPatternLUT = 65534 
(OR of all lanes)

● HitORMasks_0/1/2/3 = 0/0/0/0 (all enabled)
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Source scan: Memory issueSource scan: Memory issue
Scan gets ‘KILLED’ after t~120s due to excessive RAM usage.

scanConsole.cpp
bin/scanConsole -r configs/controller/specCfg-rd53b-4x4.json -c 

configs/connectivity/0x131a5.json -s configs/scans/rd53b/selftrigger_source.json -p



Aug 5, 2022 Weekly Instrumentation Meeting 10Aug 5, 2022 Weekly Instrumentation Meeting 10

DiagnosticsDiagnostics

ClipBoard<HistogramBase>

Running multithreading
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The fixThe fix

Source scan runs without excessive memory consumption now!

Merge request

● Self TrigDelay = 45, Latency = 57
● Self TrigDigiThr = 1, SelfTrigMulti = 4
● Time = 300s

A failed HitOR lane?

https://gitlab.cern.ch/YARR/YARR/-/merge_requests/538/diffs?commit_id=adbb034d431ccbc8421d5548448836d76a55c895
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Source Scan: Stuck HitOR laneSource Scan: Stuck HitOR lane

● Now with a flex PCB on top of chip
● Scan time = 1 hr
● HitOR Lane4 in one core column is 

not working.

● With pToT analog scan masking – entire 
column is masked.

● ToT = 0 for all the pixels connected to Lane 4 
in that core column. Test a different chip!

● Scan time = 300s
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ConclusionConclusion

● Self-triggering logic with optimized value of parameters in place.

● Self-trigger analog scan also works for all the pixel masks, after the exception for 
the allowed occupancy range.

● Source scan implementation had two major issues:

– Memory consumption: fixed.

– Failing HitOR lane: ongoing (perhaps a problem with the chip itself).

● Also studying the attenuation from flex PCB (material on top of chip).
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ExtraExtra
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Hit occupancy vs TagsHit occupancy vs Tags

● 16 tag bits (216-231), TriggMultiplier = 4, SelfDigiThr=1
● Hit arrival at one of the triggers, corresponds to 

(Tag Bit % TriggMultiplier).
● Most of the hits arrive at the second or third tag.
● Also checked with higher trigger multiplier, hits arrive at the second or 

third last tag.

TagBit % TriggMultiplier

# 
hi

ts
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Hit occupancy vs SelfDigiThrHit occupancy vs SelfDigiThr

Mean of hit occupancy decreases with increasing DigiThr (as expected).
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Threshold scan (bare chip)Threshold scan (bare chip)

Correlation=0.04
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Threshold scan (sensor+chip)Threshold scan (sensor+chip)

Correlation=0.57


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18

