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1 1 1 7th Dec 2023: Slides by H. Oid
Updates since last discussion T D 2 e b DI

e ~120 modules have been assembled
o ~30 with a cell
e Follow-ups from the last discussions
o Yield plots for each QC parameters
o  Further looks into the LPM issue
o Bump disconnection study: comparison among the three methods (discbump scan,
zerobias scan, X-ray scan)
e New topics
o High noise near ASIC edge and its mitigation by LCC enabled


https://indico.cern.ch/event/1351549/contributions/5689594/attachments/2767022/4820029/ElecTestsSummary.pdf
https://indico.cern.ch/event/1358351/#4-japan-side-report

Yield in elec. OC: analog readback

Uploaded original PDF in case
you want to have a closer look...

e Counted the numbers of passed/failed in each QC analysis in INITIAL_WARM
o Selections are based on mqgat v2.2.2rc0; these may not be always latest...
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NTC-related parameters

e Checked Chip NTC - external NTC distribution
o Some chip dependence? (smaller variation in FE2 than other FEs etc.)
o Indication that the size of variation reflects quality of the contact between module and
cooling head
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Yield in elec. OC: SLDO
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e Some failures observed in the SLDO test
e Checked correlation as well, as requested at the last discussion on December
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Plots from Hide's slides on 7th December



https://indico.cern.ch/event/1351549/contributions/5689594/attachments/2767022/4820029/ElecTestsSummary.pdf

Yield in elec. OC: SLDO Uplosded 120 glts o ndic

e Retrieved linear correlation factors from each combination of the parameters

Strong correlations among some of the parameters
o Are we probably imposing redundant QC checks?
e (orrelation between VinA/D and linA/D: outliers has different correlations from

the nominal ones?
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https://indico.cern.ch/event/1376425/contributions/5784613/attachments/2791472/4868193/SLDO_parameter_correlation.pdf

Yield in elec. QC: LPM, OVP, USP

&

& 350
5

> 300
£

£ 250
fo )
Z2

Counted the numbers of passed/failed in each QC analysis

No recent update as the tests with LP mode are currently suspended
o Some follow-ups on the LP mode issue later
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Yield in elec. QC: MHT, TUN, PFA

Many failures in tuning (as discussed on December) and PFA
As already discussed at the last meeting
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Detailed statistical analysis is underway to
better identify origins of the failed pixels
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Yield in elec. QC: other tests

e Good yields in ADC calibration, data transmission, injection capacitance and Vcal
calibration
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LP mode issue

e After power cycle, there are some cases that a healthy module (i.e. which has good
communication in the normal power mode) cannot be configured
e Investigated relation w.r.t. slew rate of the power supply
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Plots from Hide's slides on 7th December



https://indico.cern.ch/event/1351549/contributions/5689594/attachments/2767022/4820029/ElecTestsSummary.pdf

LP mode issue

e Previously we used Mpod with slower slew rate
o Decided to change it from 500 V/s to 3000 V/s
o Early tests were done with 500 V/s
e First check: testing communication with power cycle at the firster slew rate
o Chose a module with a good condition
o Wasn't able to establish communication in LP mode after power cycle, while successful
without power cycle

LowPower test w. power cycle LowPower test w/o power cycle
(default setting)

LP_MODE for 0x15782
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LP mode issue

e Would like to test the LP mode with a faster PS
o A good candidate is RIGOL DP821A
o Need arrangement to bring modules to KEK...

e Weird behaviour in Vin (as discussed on email) was due to a locally implemented

switching to LP mode
o Seems implemented just as a test mode; removed it and the behaviour has been fixed
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Bump disconnection

e Disconnected bumps are evaluated using the three types of scans

Noise from threshold scan Occ. from disc. bump scan Nhits from X-ray scan
(zero bias)

Quad Module: 20UPGM22601055 NoiseMap-0 Quad Module: 20UPGM22601055 OccupancyMap
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— Updating the algorithm to reply on pixel config.
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Bump disconnection

Below threshold but relatively large
number of pixels identified disconnected
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AND of all the three types of scans
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Observed 6 modules with some disconnection (out of them, 1 failed the threshold)

600 pixels
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e Observed 6 modules partly with disconnected bumps
o 0427 FE2, 1015 FE2, 1020 FE4, 1021 FE4; these share the same dicing line — Potential
cause in the dicing process identified, and confirmed that will not happen in the
production
o 1055 FE3, 1136 FE4: these chips are from the wafer edge — Known that bump formation
is incomplete for these chips (so should not have been used...)

e All 6 cases have been understood, and feedback given to the manufacturers 16




Comparison of bump evaluation methods
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e Discbump scan
e X-ray scan
e Zero bias scan

e Disconnected bump scan and X-ray scan show many ‘disconnected’ bumps
o But probably that's not true, as the results from noise in zero bias scan are low
o ..and we didn't see any delamination-like cluster of disconnected bumps in any of the 2D
maps during elec. QC

17
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e There seems frequent cases where occupancy in discbump
scan is low due to mis-tuned thresholds?

e Similar pattern observed even after LLC enabled
o Though the effect is marginal...
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Quad Module: 20UPGM22601073 Occupancy

i

FE4: 20U PG FC 00 82522

X-ray scan
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e Need enough irradiation on the HV capacitor
o If the X-ray box is slightly tilted (upwards on these figures), then |
irradiation to the bottom part of the module may be slightly sparse |

S
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Noise from zero bias scan

e Good separation between ASIC noise and module noise
o Probably thanks to the slightly high noise in the HPK sensors

ASIC noise Module noise
. . _ 2 2
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Noise around WB pads (chip bottom)

e Some modules show high noise near the chip

bottom
o They are concentrated on around rows 0-14
e This feature may be correlated to
mis-measurements in disconnected bump scan?
e Investigated effects of enabling LCC

400
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Noise around WB pads (chip bottom)

e Define ‘module with high noise around WB pads’
o Consider rows 0-14 as ‘around WB pads’
o Number of noisy pixels (Nhit(rows 0-14) > 0 in noise scan) to be greater than 10
o Fraction of noisy pixels in rows 0-14 to that in rows 15-383 to be greater than 4
o  Fraction of Nhit in rows 0-14 to that in rows 15-383 to be greater than 2

e Very preliminary selection, but seems not so bad...
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Noise around WB pads (chip bottom)

(INITIAL_WARM) | LCC off | LCC on -
Num. of chips tested 310 60 e
Num. of noisy chips 17 0 gj:i . i
Fraction 5.5% 0.0% ol B R
: > =
°0 50 100 1%0 20 7m0 00 30 %0 100 130 20 50 %0 %0

e So far we observed no ‘noisy’ module after enabling LCC by default
o @Good indication of effectiveness of the LCC
e Will check also results from the cold tests too

23



24



20UPGM22601015

Failed tuning at FE2
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20UPGM22601016

FE1 and 2 disabled (FE1
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20UPGM22601071
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VDDA vs Trim Chip 0x157c7
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CoreColumn mask

e Some problematic FEs disturb communication
o Communication can be established by masking a (few) core column(s)

e 40 out of 744 [FEs*(initial_ warm or initial_cold)] have at least one core columns

masked
o Slightly high in FE2 and FE4?

WARM_CONFIG

4.

FE Chip ID
FEChipID

| WARM :(unMASKED)
' COLD (MASKED)

CoreColm [colmn/4]




Cooling box

e For OE modules, thermal contact is not very

robust
o Cooling head directly contacts the ASIC side
o Tryto push the module with springs
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