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PART I: DESIGN OF THE
MEASUREMENT STAND

- Overview of mass testing stanc
- Measurement equipment

- SIPM Power supply

- Digitizer

- Multifunctional control unit

- Current-measurement equipment
- Interface and Mother boards
- |ranslation stage

- Light delivery system




MASS TESTING STAND OVERVIEW (1)
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MASS TESTING STAND OVERVIEW (2)

|28 ch

PS unit | nvironmental enareiece

PS unit 2
&5

|28 ch

PS control
unit l

LED
controller

External PS

|6 fibers bundle

LED

[6ch

& | 6ch ADC (mon)

IHI | 6ch ADC (data)
Joll 1l

4 |6 ch
Trigger unit I Signal / Current jikXey
multiplexer

Controller [6ih:

I . Channel
Tem.monitor multip|eX€|”
| ch

Current meter

Reff. SIPM supply

Amplifiers supply

Stage controller



FEAOURING EQUIPMIETNTS
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. Power unit

VME mechanics
| 28 channels
up to 200V/ch
up to 550uA/ch

| XSHY connector
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ROLTIFUNC TTONAL CON TROE THESS

rigger- lemperature-Current unit (MultiC)
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T ERFACE AND MOTRHER BOARES
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Travel range: 200 mm
Max speed: 5 mmy/sec
Operation temp.: il e @
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| IGHT DISTRIBUTION SYSTEM (1)
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L IGHT DISTRIBUTION SYSTEM (2)
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L DISTRIBUTION SYSTER

Fibers

(3)
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T DISTRIBU TION SYSTENT

The last / diffusers
have scratches and
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surface of the
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| IGHT DISTRIBUTION SYSTEM (5)
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PART II: TESTING PROCEDURES

- Overview of testing procedures

= leshng of s L les

_ Hre-scan procedure

- Charge and Current scan

- Calibration of the light fielc

- [iming of mass testing



EERVIEVY OF 1 ESTING PROCEDCSES
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FRE-SC AN PROCEDUISE
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EIARGE-CURREN T SCAN PROCEDICHSS
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NG OF MASS TESTINNES

Single scan
Procedure Duration, minutes Comments

Installation of tiles > |6 Tiles
Cooling down i) :
Pre-scan 10 5 diff. volt. points
Charge&Current scan | 40 |6 SIPMs x 5 dift. volt. balits
Calibration of the light field scan 20 (optional) | 6 points

eating 30 -
Unistallation of tiles > |6 Tiles

JTotal time: sh 40min = 20 mip

Jotal time of mass testing:

4100 tiles / (16 tiles x 2 scans/day) = |23 days
4100 tiles / (16 tiles x 3 scans/day) = 86 days
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BLFERNATIVE DIGHTIZERS

CAEN Digit VXI| 725
|6 chs; |25 MHz |4 bit/2V; | 6 Us windows 3 kkEvents/s;

Form Factor

GENERAL 1-unit wide, 6U VME64X
Channels Connector Bandwidth
16/8 channels single ended MCX 125 MHz
ANALOG INPUT Impedance Full Scale Range Offset
50 Ohm 0.50r 2 Vpp Programmable DAC for DC offset
(SW selectable) adjustment in the full scale range
Resolution Sampling Rate
DIGITAL CONVERSION 14 bits 250 MS/s

Simultaneously on each channel

9600 € + VAT
90d after purchasing




FETERNALIVE POVER SUREES

No. of Channels 48 (Common Floating Return)

Output Voltage 0 +100V

Polarity Positive / Negative depending on purchased version ( A — N A704O PS

Max. Output Current L O’]‘y 48 ChS (lns_tead | 28
Voltage Set Resolution <my I\/ ara-th O n PS)

0.2 mV

Voltage Monitor Resolution

Current Set Resolution 20 nA 5 ‘ 40 :IE _|_ \/AT
90d after purchasing

R R
333ggsessngaganasg >

Current Monitor Resolution

VMAX hardware O +100 V common for all the board channels

VMAX hardware resolution 1V

VMAX hardware accuracy * 2% of FSR

VMAX software 0 =100 V settable for each channel

1V

48CH NEh‘l

VMAX software resolution

TmA )




Eri | DISTRIBUTION STS TS

Outside the chamber
| “

FC

Inside the chamber

o R ‘ 20 output
il cable to end
| with diffuser
Polymicro FVA800/880/1100 Polymicro FVP100
Teflon AWG19 |

kevlar

Alternative ligh

Materia

t distributions: same idea, different materials.
s choosen to work well up to -/5 °C



SO HEDULE AND MANPOVWWETS
e o i ot iy

roup
Arseny Rybnikov JINR Vo FlE exnert 2 months
7 Alexel Chetverikov JINR 0.25 FIE shifter 2 months
3 Vladislav Sharov JINR 0.25 FIE shifter | months
s Claudio Lombardo Catania Uarlt e 2 months
o Cristina Tuve Catania U0 Pl shifet | months
6 Post-doc # | Catania U225 FLE shifier | months
/ Post-doc #2 Catania 025 FLE shior | months
3 Student/Post-doc IHEP - .0 FIE shiffes




SErCRERNCTES

Jupyter check list
https://jupyterihep.ac.cn/nglCwsPGSACOQzES4zD XVWxAiew# sipm-mass-testing

‘ Check lists of the TAO electronics and SiPM mass testing/p...

Electronics
Visual test
Burning test
SiPM mass testing
Testing plans and strategies need to be defined step by step, t...
The detailed description of the each step:
. SiPM tile installation: Sequential installation of 16 SiPM tile...
. Cooling down: Cooling down to the temperature of the inne...
. Fast charge scan: For each Tile at the same time do:
. Detailed charge scan: For each tile at the same time do:
. Heating: Heating up to the temperature of the inner volume ...
. Light field scan: Scanning of the light field (LF) with the tran...

~N O U A W N =

. SiPM tile uninstallation: Sequential uninstallation of 16 SiP...

Computer resources for mass testing

Progress of the mass testing equipment production

List of equipment that need to be manufactured for MC stand ...
Stability of the light delivery system(light source + fiber + diffu...
Uniformity of the light field and its stability at -50C

Mass testing stand (v3.0)

BOM, drawings, gerbers, schematics of Mass testing measurement equipment:
https://disk.Jinrtru/index.php/s/Df2 Gal mrdBcRgkH



https://disk.jinr.ru/index.php/s/Df2GqLmrdBcRgkH
https://jupyter.ihep.ac.cn/nqICwsPGSACQzF54zDXWxA?view#sipm-mass-testing

SUNMPMIART

-quipment maturity ~50%

-xisting components: PS boards, A

DCs, Light system, Current sysie i

Missing components: mechanics, interface and mother PCBs

Software maturity ~/0%

-xport restrictions from Russia

Partial production in China
Jotal cost: ~60k$ (Onsite)

Semi-clean room, gloves, ESD protection, wearing

rigger unit

ADC SW no CLI PS SW no CANOpen support, Analysis SW no WF analysis



