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Our contributions to ATLAS phasel upgrade
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mE Resistive Strips

- Perform as anode.

- Spark-protected.
(OJapan group provides Resistive Strips foils.
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Resistive (Strip) foils

Example of Resistive foil Resistive Strips

§ - Perform as anode

— : — Fine strips(~400 um pitch)

= - Spark-protected
— High resistivity (~20MQ /strip cm)
There are two types of resistive folils.

* Fine structure(~10um) can be formed. * Fine structure(~10um) is difficult.
* High uniformity. * Low uniformity.
- Takes time to make. < Expensive. - Cheap and fast.

Decide final design based on the results of
prototype MicroMegas detector
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MicroMegas detector mass production

(2015 Summer-~)

- Mass production will start this summer.

Small sector modules
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Quality assurance

Assure the quality of resistive foil produced in Japan.

Whataeneo©

(DResistivity ~ 20MQ per 1cm strip
2Strip pattern ~ no defect

Examples of defect.

—--*We are developing

the methods to check them
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Measuring Resistivity

- Measuring resistivity two-dimensionall

Relay mmEE \/oltage

Foll

easuring resistivity between arbitrary two probes




Strip Pattern check
* Scan Resistive foil and analyze it by ROOT (using TASImage)

Screen

Sputter

Results of error detection
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Error detection algorithm

(D Generate Reference image based on images around it.

~ Target image _Reference image

(@ Take difference between Reference image and Target image.
Target)-(Reference

3 Set threshold for e.rror'detection.
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Prototype-model MicroMegas detector.

—MicroMegas group make prototype-model MicroMegas detector called
Module-O before mass production.

2014

2018

maiss proc

2018 2019

uction

| ModuleO |
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—Small Sectorx1

—Large Sectorx1

OModule-0 construction has already started.

—Japan group prog\)/ides Resistive foll.




Tests of our method in Module-0 production

First 36 foils for Module-0
arrived at KEK (3 Feb)

—We measured foil’s resistivity
using our method.
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Part of measurement results
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Summary

- Japan MicroMegas group provide Resistive foll.

- We are developing the method to check the quality of
Resistive foils.

ests of the method using Module-0 foils are going on now.

Future Plan

- We establish the quality check methods using the results of
Module-0 test as reference.
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Printing procedure (Matsuda Screen)

Resistive paste is put on Prmtmg is done

A. Ochi, ATLAS MM weekly 2015/01/27




Liftoff process using sputtering

Photo resist
(reverse pattern of

» Very fine structure (a few surface strips)
tens micro meter) can be i
formed using photo resist. @pcg company
(same as PCB) (Laytech inc.) | Substrate (polyimide)

» Surface resistivity can be
controlled by sputtering
material and their Metal/Carbo

thickness W
Substrate and film growth @S puttel‘i ng
éz:ttcring I E _E l_ Company . .
e o o " — (Be-Sputter inc]) Substrate (polyimide)
00 VT 7
et \ ©0_ 0

o Developing the resists

——— — -
T @PCB company .

Tl L Souttering Target (Laytech inc.) |- Substrate (polyimide)

A. Ochi, RD51 Miniweek 19/06/2014
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Other methods for optical analysis
(Compare with reference.

\

original image




Resistivity

* How to measure Resistivity = using voltage dividing.

Probe(No|~8)

* Springs for appropriate pressure
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Measurement method using voltage dividing

Combined resistance of data logger and foil is

RER:
RE-ERE

r =

Voltage applied to the combined resistance is R
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Resistivity of data logger
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The method to generate expected image
Yy

(D Scan along y direction and collect
image blocks which seems to has same
patterns as the original image block

+Original image block

(2 Take the average of these image blocks( per pixel )
@ Expected image!

!
very simple!
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Error detection(ESL Screen Print, using same algorithm)
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Y axis / Sem

Y axis / Sem

Y axis / S5¢m
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» SEI5_003 : 5.5 MQ/cm strip !
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Y axis / Sem

Y axis / Sem

Y axis / Scm

——SE+5-002+4.98 MQ/em strip— "!
6 - »

MQ/em?

o«—SE5-004-:-5:75-MQ/em-strip !
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X axis / Sem

s%SEIS 006-:6.76 MQ/cm strip—

MQ/em?
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