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repicTIThN51EE

4. Electrical test 5. Parylene
1. warm = 20C 6. Mechanical Protection
1. Module7t>7V 1. IV scan 7. Thermal Cycle(10 times)
2. ASSEMBLED ITk Pix module 2. SimpleScan 8. Burnin
Metrology
1. Visual Inspection (i) 3. MHT(Minimum Health Test)
2  Gize scan 4. TUN(Tuning)
3 WIREBOMDING module 5. PFA(Pixel Failure Analysis)
1. Visual Inspection 6. disconnected bump scan
2. Wire Bond Height scan /. threshold scan w/o HV
8. X ray scan
2. cold =-15C
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Assembled module Metrology
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+ photo scan ot e 8 Vo
- photo scan(LED ON e
. Size scan G

- Back side photo scan

Wirebonded module Metrology
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- photo scan
- photo scan(LED ON
- Wire Bond Height scan
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Metrology GUI

. Visual Inspection& MetrologyZz 1T 5 GUINEZE I N TS

made by JAIEF S A

. Metrology AlE# FGUlICdata%

a0 0 \ module-ge-nenslec-gui wi 0.dm

Targel  Reference

Brightness: 15 Contrast: 1.3 Vanilla Wire page: 36/35

Tic< checkboxes for idertified defects.
q 3 - Check carafully:
- L : - * All wires match the wire bond map;

Yellow Defects
Scratches (PCR)

Scratches (Sensor)
Scratches (FE)
Dusts (PCB)

Dusts (Senscr)
Dusts (FE)
Contamination (PCB)
Contamination (Sensor)
Contamination (FC)
Other (PCB)

Other (Sensar)
Other (FE)

Iref_trim = 12 cenfirmed

Back

Current user : itxqc

Visual Inspection GUI
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* No shor:s due o bad bonding.
Red Defects

Wirebanding Failure
Scratches (PCB)
Scratches (Sensor)
Scratches (FE)

Dusts (PCB)

Dusts (Sensor)

Dustz (FE)
Contaminaticn (PCBI
Contaminaticn (Sensor)
Contaminaticn (FE)
Criticel Damege (PC3s)
Critical Damage (Sensor)
Critical Dameage (FE;
Other (PCB)

Describe observation and details of defects:

Chackout This Tile
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Visual Inspection

. OpenCVTHZEA S 1ifcmodule®
BfRZ3672EL. EPII. RIFE
ENH - feFmE L DcheckboxICTEE A
L TlocalDBlcuploadd %,
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. Wirebondgi¥moduleZE&E b [EHk
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Target  Reference

Current user : itkgc

N duln-ge bac- gui vi.0.dwel

Brightness: 15 Contrast: L.2 | Vanilla | Wire | page: 36/36
Tick checkboxes for identified defects,

Check carefully:

Yellow Defects
Scratches (PCB)

Scratches (FE}

Back

Visual Inspection GUI

* All wires match the wire bond map:
¥ No shorts due to bad bonding.

Red Defects
Wircbonding Failure

Scratches (Sensor) Scratches (PCB)

Scratches (Sensor)

Dusts (PCB) Scratches (FE}

Duslts (Sensor) Dusts (PCE}

Dusts (FE) Dusts (Sensor)
Contamination (PCB} Dusts (FE)
Contamination (Sensor) Contamination {PCB)
Contamination (FE} Contamination {Sensor)
Other (PCB) Contamination {FE)
Other (Sensor) Critical Damage (PCBs)
Other (FE) Critical Damage (Sensar)

Critical Damage (FE)
Other (PCB)

Describe observation and details of defects:

Iref trim = 12 confirmed

Checkout This Tile
Mext




Metrology

. Assembled module®size scan
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Electrical test

Wirebond module®Metrologyf%
module’ F+ 'J 77 (C

module’ cooling boxI|c )\hTtest

2TEFEDRE Ctest
ZNn<hlcconfight
R FTE

1. warm 20C

2. cold -15°C

! — w1 e ‘g,(
:\:V J A2 TEmoduie cooling box
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1V test

Negative Current [UA]
>
(@]

. module®sensor V% A|E

Baremodule IV & [ET#&5V step 0~200V
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. moduleD~NILF 7L VUM SEIE
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IV for module "20UPGM22601022"
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Negative Voltage [V]

{ current —— temperature —  humidity

localDBM S5 FEETE Splot

- 12.2
-12.0
- 11.8
> 116 o
- 11.4 §
- 11.2
- 11.0
-10.8

11



Simple scan
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. Digital scan

. Analog scan

imum Health Test

requirement: failing pixel <0.1%(digital&analog)
pixell5 &% injection =2

failing s-curve fit < 1%

mean noise < 300e H' 1%k

. Threshold scan

. Jot scan
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Tuning, Pixel Failure Analysis

- Tuning
AlEIR
Ostd _tune_globalthreshold.json -t 2000
O std_thresholdscan_hr
O std_totscan
Ostd _tune_globalthreshold.json -t 2500
Ostd tune_ pixelthreshold.json -t 2000
Ostd retune_globalthreshold.json -t 1500
Ostd retune_pixelthreshold.json -t 1500
Ostd_thresholdscan_hd.json

- Pixel Failure Analysis(PFA)
. Digital Scan with clear mask
- Analog Scan
. Threshold Scan (high res, low range)

.- Noise Scan (10M trigger)
. ToT Scan

2023/07/07

PFAlZdigital,analog™T®bad pixel
tune failure pixel=# % 7,
requirementzm/c U CWL 5 hHcheck

r

PIXEL _FAILURE_ANALYSIS for 0x1592b

Parameter Analysis result

QC criteria

Pass

ELECTRICALLY_FAILED 3737

[0, 153.6]

False

Number of pixels

0x1592b (PIXEL_FAILURE_ANALYSIS)

Independent categorization

| (Failing pixels can be included in several categories)

3723

10 24 8

3737

DEAD BAD DEAD BAD TUNING HIGH HIGH TOTAL
DIGITAL DIGITAL ANALOG ANALOG BAD ENC NOISE FAILING

Pixel Failure AnalysisDf& R
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Disconnected bump scan
. bumpHHBNDOEEZFANS

. B Dmodule Tchip1 DIGICHIHBIN?D K SEHEDNEDN S

v
Quad Module: 20UPGM22601025 OccupancyMap " g Quad Module: 20UPGM22601022 OccupancyMap

LR &0
X -
£ N e
N
a2 o nll: 2
:"A q H o
ol 2 10° . - 10¢
P ¥ o B o o
% i D g 2 2
il 2 3 :
w | - B o 5
i o o o
w o "3 >
w f 5 | Y
c B c®
E o 14 g b
5 0 o S @ =
5 10' T S 1001
= o - o=
3 : : 2
N °_° N =
c o = o
o Y 3 %
2 5 3 5
S > 5 3
: ‘-“- 3 >
m m
fa} o e ol "
= = 10° ~ = 10°

ng ) ng
20UPGM22601025 20UPGM22601022
2023/07/07 15



Threshold scan w/o bias
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Xray scan
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Xray scan
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¥Local DB

. QC testD#5

. datazuploadd % &site L THER DplotFE=
FHETE %,

. ZQC Testh¥Mi&b - fcfRICdataz upload LT
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KEHTWD,

[Erepic®DlocalDB pcD 77 o> hh

(Objectid: 64Y815 71622501004 ebdav8)

£+ Result Plots

ThresholdDist-0

NoiseMap-0

£ Details
B scan

rurNumber 892

et Type e thredto o
tage MOGULE/INITIAL
camponent 2UPCNIIN0G

WP

WP

b v

PG

startTine X231-06-30 150

wer admin
rr
arpetCharge 1
ergetTot
riStatus Pasnel_configy
Np_type: ®
ware_Nash
were_ dent
ware _vers
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4 C e
-~

ThresholdMap-
0_0_300_0_0_0

Chi2Dist-0

@ Current Stage: Initial Cold

Test Type
ADC Calibration

Analog Readback

SLDO

VCAL Calibration

Injection Capacitance

Tuning

Minimal Health Test

Pixel Fallure Analysis

Low Power Mode

Overvoltage Protection

Undershunt Protection

Data Transmission

NoiseDist-0

yarr scan®D#EE

Scan Result: std_thresholdscan_hd / run 892 (Stage: MODULE/INITIAL_WARM)

ChizMap-0

TimePerFitDist-0

R Output Data
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E
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11
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[£) Candidate TestRuns of this Stage

LocalDB Object ID

649¢9%e2ec139cBaZbad49ae ANALOG _READBACK m

649e8b19ec 1398226234932 ADC_CALIBRATION

£ QC testd;

£ TestRun Code € QCPassed & Inspector & Date
None 2023-06-30 18:09:50 JST(+0900) 2.0.2.dev1é

None 2023-06-30 17:02:00 JST(+0900) 2.0.2.dev1é

R & testOA T

InjVcalDiff

StatusMap-0

StatusDist-0

-----

InjVcalDiff_Map

Dowrdoad
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-

T I R R TR TR TRRE TR TR AR TR AR

£ Analysis Version & QC Registration $
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https://atlas-jp-itk-pixel-module-qc.docs.cern.ch/#_5
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20UPGM2 20UPGM2 20UPGM2 20UPGM2 20UPGM2
Assembly 2601022 2601023 2601025 2601026 2601027

Assembled 20UPGM2 20UPGM2 20UPGM2 20UPGM?2
Metrlogy 2601022 2601023 2601025 2601026

WireBond
Metrology

1022 warm 1022 cold

1023 warm 1023=cold
1025*Iarm =p 1025 cold

Electrical test

2023/07/07 20



QC passed module

. Electrical test
. Assembly . 20UPGMZ22601022

5&donel . o— -
Chip2®threshold scanh[g] 5
20UPGM22601022 .
. . o & W \—Encorecol Thoisy’k
chip ID miss(& w5 hvzEmiss) _ P .
>0UPGM226071027 pixel DFEIH Z mask U THER
PCB rotate—WirebondEXE L% . 20UPGM22601023
v | cold chip?2 digital scan™
+ Metrology pattarn

Assembled 4&done!
Wirebonded 3&donel

cold xray scan pattarn
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Scratch mark position miss

. 20UPGMZ22601022 [CTTe-fuse error

—|TkProductionDataBase ®configh EEUHEB_‘\ *
EIE-> CL\BI7? ASIC DR D [ ESIEE

A 180 EEEE L TLE!
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configh'E&R SN C L\
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[CESNHIIE ﬂ
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scratch mark miss
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. chip IDDEIEICH L., Iref trim®

(E1E

. ©chipTBESNTWS Z & Z R

(Visual Inspection)
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20UPGM2206022 threshold scan

. 20UPGM2206023 D chip2dthreshold scanhiE] 5 7 Ly

. Analog scan CiEE [ChitZz R & 7 L pixelZmask (by
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