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l‘é’“‘“ Overview

= GE2/1 Test Stands Equipment
= GE2/1 Test Stand @904
= GE2/1 Test Stand @FIT

= GE2/1 Integration and Tests Results
= Integration Procedure
* Noise Optimization
= Grounding schemes study
= Copper vs No-Copper ROB
" Planning

= Electronics Components Updates
= Operational needs

= Equipment/budget

= Manpower
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est Stand @904 AJM

= Hardware: M1-M8 modules with frames

= Baseline:
= No Foil Segmentation
= No-copper ROB

= Special Parts: M4, M5

Back Chamber Front Chamber

Double
Segmented
Foils

Copper ROB
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2| GE2/1 Test Stand @904

= Services - AOK

= Power supplies

= LV Power Supply: LV Easy Crate + 4 A3016 modules
= HV Mainframe and Power Supply: SY1527+A1515

= Gas — together with coffin setup
= Premixed bottle — enough till the end of the year
= Gas panel

= Cooling
= Foreseen with water outlet from blue racks

= Fibers

= LC-LC between detector and patch panel

4 pairs per module, reuse Slice Test fibers
= Patch panel

= MTP48-LC fiber for trigger

Al
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2 GE2/1TestStand @904  AIm

= Flectronics

= Front-end:
= GEBs M1-M5: two of each kind
= M5 is fully LpGBT-compatible and has correct powering scheme
M1-M4 needs design modifications:
« Correct placement of power standoffs
« Correct placement of FEASTs for master-slave cable
- Addition of addressing resistors for LpGBT
20 FEASTs
Four GE2/1 Optohybrids
« One with modified master-slave connector to fit existing M2 GEB
48 VFAT3-V2 hybrids (no protection) with FlexPCBs

«  Will be replaced by Plugin cards with packaged VFAT3 chips upon
availability

= Back-end:

= One uTCA crate + eagle64 CTP7 board
«  Will be replaced by ATCA + APT upon availability



GE2/1 Test Stand @FI

= Hardware: to be discussed, nothing at the moment

= Services

= Power supplies
= LV Power Supply: A2519 board
= HV Mainframe and Power Supply: SY5527+A1515
= Gas —to be confirmed
= Premixed bottle
= Pressure regulator + gas panel
= Cooling - ??7?
= Fibers

= LC-LCto interface with GLIB
4 pairs per module

= Electronics

= Front-end:
= GEBs M1 and M5
= One OptoHybrid
= 60 VFAT3-V3 hybrids, 40 FlexPCBs
= 5+1 FEASTs
= Back-end:
= UuTCA crate without AMC13
= GLIB

AIM
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g GE2/1 Electronics Integrationpﬁ&

" Integration test procedure

= Visual Inspection and connectors cleaning
= Power-up test:
= Install FEASTs and power lines
= Check for short circuits
= Measure voltage in test points (tolerance: 2% - TBC)
= |Install OH and VFAT3s and check communication
= Use testConnectivity tool as QC7

« check that all frontend components answers to slow control
« Provided communication is stable, perform GBT phase scan
- Program the OH, check trigger link status for stability/errors

= Perform DAC calibration and take s-curves

So far all the components are in working
order with some non-critical issues



%g GE2/1 Noise Studies AT&

=
= Ultimate grounding configuration o I/
is identified '

= Requires the use of all pads —
= Not very convenient for production

= Optimization studies are ongoing Mz - 5
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Z Copper vs No Copper ROB pﬁ&

= Two tests conducted
= Using a copper foil to mimic copper layer on ROB — M4

All VFATs

— NO FOIL
— WITH FOIL
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200—

- e Test conducted with suboptimal grounding
e e Equal grounding setup used for both runs
b * Preference to go without copper foil
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Using M5 Copper ROB (compare with M1)

All VFATs

180

— Ms e Start with optimal grounding
—M * Use same front-end on M5 (VFATs, FEASTSs)
e Try to further optimize M5 noise
* Preference to No-Copper ROB
* Caveat: noise level with copper ROB is
higher than expected...
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?E GE2/1 Planning AT&

" Electronics update (frontend)

= GEB update for grounding studies request

= Provide a GEB with one of the grounding pads with as many as possible
vias to shielding layer

Standard is 5
Request: >20

= Provi




%’Q GE2/1 Planning AT&

" Electronics update (frontend)
» M6-M8 GEBs to arrive by the end of the year (need asap)

= Possibly with modifications requested on previous slide
= M1-M4 GEBs required modifications:
= Feast relocation to provide room for master-slave cable
= Correct power standoffs
= Addition of addressing resistors for LpGBT compatibility
= Plugln cards prototypes
= To be discussed...
= Converge on GND scheme and VFAT input protection
= Special camp is scheduled on 18-22 Nov. 2019

= OptoHybrid V2 — by the end of the year



%’Q GE2/1 Planning AT&

" Electronics update (backend)
= ATCA crate — November 2019

= APX card — as soon as possible, probably in November 2019

= Need final optical and network interfaces

« Expect MTP12 and Ethernet, should be no issue
= Expect to be almost PlugNPlay

- May require additional SW/FW development

= HV/Gas integration, efficiency studies
= October 2019

= Cooling
» Test scheduled on 4-8 Nov. 2019

= Hardware migration to FIT
= Provide initial testing with M5-M8 chamber
= Ship to FIT when they are ready from the backend perspective
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z GE2/1 Needs m

= Current gas supply is sufficient till the end of 2019
= Need budget for gas in 2020

* Need budget for water pipes and eventually filter (2020)
" Need budget to order a pivoting support table (2020)

= Total cost estimate under 5-6kCHF

= 200 CHF/gas bottle — enough for 2 months of operations
= 2.5-3kCHF for pivoting table

= Manpower

= Need someone to keep an eye during tests with HV

= Don’t need many people at once, prefer a small crew on rotation basis
= For next month test stand operation is covered by me and Rafik

= Migration to new test stand area — TBD (services???)



AlM

2
3
-
.




Electronics

III

* The “waterfal

plot for t

R&D Schedu

ne updated R&D sc

nedule

H Y

H‘ Title Expected Start |Expected End | Q4 /2017 Q1 /2018 Q2/2018 Q3/2018 Q4/2018 Q1/2019 Q2/2019 Q3 /2019 Q4/2019 Qi/2020 Q2 /2020 Q3/2020
1 12 1 2 3 4 5 6 7 8 9 10 11 12 1 2 3 4 5 ] 7 8 9 10 11 12 1 2 3 4 5 6 7 8
626 ¥ Milestones July 11,2018 Aug 21, 2020 Milestones »
627 GE2/1 R&D T4: Special ROB-DA prototype manufactured and ready for installation on chamber July 11,2018 July 11,2018 | GE2/1 R&D T4: Special ROB-0A prototype manufactu... @
628 GE21 R&D T4: Gen-1 Prototypes Electronics Designs Gomplete, Ready for Project Level Review Sep 13,2018  Sep 13, 2018 GE21 RAD T4: Gén-1 Prototypes Electrgnics Designs... @
629 GE2/1 R&D T4: Make a decision on the copper layer an ROB Sep 20,2018  Sep 20, 2018 GE2/1 RED T4{ Make a decision on the copper layer...
630 GE2/1 R&D T5: On-chamber electronics prototypes engineering design complete Sep 28,2018  Sep 28, 2018 GE2/1 R&D T5: On-chamber electronics prototype... @
631 ‘GE2/1 R&D T4: Special ROB-0B prototype manufactured and ready for installation on chamber Oct 4, 2018 Oct 4, 2018 GE2/1 R&D [T4: Special ROB-0B prototype manufact. ’
632 GE2/1 R&D T4: ROB-1B prototype ready for installation on the demonstrator chamber Nov 28, 2018 Nov 28, 2018 GE2/1 R&D T4: ROB-1B prototype ready for installati. .
633 GE2/1 R&D T4: Initial Testing of GEB-1 and Mechanical Integration Validation Complete Dec 5,2018 Dec 5, 2018 GE2/1 R&D T4: Initial Testing of GEB-1 and Mechanic... @
634 GE2/1 R&D T4: ROB-1A prototype ready for installation on the demonstrator chamber Dec 7,2018 Dec 7,2018 GE2/1 R&D Td: ROB-1A prototype ready for instaliati... .
635 ‘GE2/1 R&D T4: Make a decision on the ROB strip layout configuration Dec 13,2018  Dec 13, 2018 GE2/1 R&D T4: Make a decision on the ROB strip lay... 4
636 GE21 R&D T4: UTCA-based Backend System for Gen-1/2 GE21 electronics is Ready for Trial Integration with Dec 21, 2018 Dec 21, 2018 ” .
Gen-1 on-Chamber Electronics and Preliminary Measurements of Noise with Stage-1 Demonstrator CERURADFL LIS Backend Systam for Gen-...
637 G_E21 R&D T4: uTCA-based Eack_end System for Gen-1/2 GE21 electronics is Ready for Full Integration Testing  Jan 4, 2019 Jan 4, 2019 GE21 R&D T4: UTCA-based Backehd System for Gen...
with Gen-1 en-Chamber Electronics
638 GFZH R&D T4: All Gen-1 Electronics Boards for one module are ready for mechanical integration assessment Feb 19, 2019 Feb 19, 2019 GE2/1 R&D T4: All Gen-1 Electronics Boards for one...
with the Stage-1 Demonstrator @ CERN
639 GE2/1 R&D T5: On-Chamber typt and Testing is [Atleast One  Feb 19, 2019 Feb 19, 2019 GB2/1 RAD TE: On- mber P pe X - r'S
Full Module]
640 GE2/1 R&D T4: Pre-Integration and GEB production Test-stand @ PKU Complete Feb 20, 2019 Feb 20, 2019 (GE2/1 R&D T4: Pre-Intagration and GEB production T... .
841 GE21 R&D T4: ROB-2 Boards Testing @ CERN Gompleted Mar 12, 2019 Mar 12, 2019 GE21 R&D T4: ROB-2 Boards Testing @ CERN Comp... €
642 ‘GE2/1 R&D T4: Testing and Assessment of the modules for Stage-2A Demonstrator w/ APV electronics Complete Mar 27, 2018 Mar 27, 2019 GE2/1 R&D T4; Testing and Assessmént of the modul.. .
643 ‘GE2/1 R&D T4: Ready for Foil PRR (Modified due to GE21-002 Change Control) May 3, 2019 May 3, 2018 GE2/1 R&D T4: Ready for Foil PRR (Modified due to...
644 GE2/1 T5: PRR for Foil Production May 22,2019 May 22, 2019 GE2/1T5: PRR for Foll Production
645 gﬁ;‘gzﬂ T4: Testing and Assessment of Stage-2A Demonstrator (partial: GEB M1-2) w/ Gen-1 electronics May 17,2018 May 17, 2018 GE2/1 RAD T4: Testing 4nd Assessment of Stage-2A...
646 ‘GE2/1 R&D T4: Ready for EDR May 17,2018  May 17, 2018 GE2/1 R&D T4: Ready for EDR G
647 GE2/1 R&D TS: of the chamber with yPpe is Validated May 22,2019  May 22, 2018 \GE2/1 R&D T5: Performance of the Demonstrator.
648 GE2/1 E5: EDR (CMS TC - External Constraint) May 22,2019  May 22, 2019 GE2/1 E5: EDR (CMS TC - External Constraint)
649 GE2/1 R&D T4: All Gen-1 On-Chamber Prototype Electronics Manufacturing and Testing is Complete. Ready for  May 29,2019 May 29, 2019 . e
full integration with the Stage-2A Demonstrator @ GERN. EZRTRAIE FICH S TR A
650 ‘GE2/1 R&D T4: Testing and Assessment of Stage-2A Demonstrator w/ Gen-1 electronics Complete Jun 18, 2019 Jun 18, 2019 ‘GE2/1 R&D T4: Testing and Assessment of Stage-2A... .
651 GE21 R&D T4: UTCA-based Backend System for Gen-2 GE21 electronics is Ready for Full Integration Testing Aug 8, 2019 Aug 9, 2019 .
with Gerr2 on-Chambar Bleciranics GE21 R&D T4: uTCA-based Backend System for Gen... @
652 GE2/1 R&D E5: RISK MANAGEMENT DECISION POINT: LpGBT or GBTX-based readout selected for ESR Aug 30,2019 Aug 30, 2019 [GE2/1 R&D E5: RISK MANAGEMENT DEC{SION PO... >
653 GE21 R&D T4: ready for testing of the packaged chips Oct 1, 2019 Oct 1, 2019 GE21 R&D T4: Hardware/firmware ready for integrate... 0
654 ﬁarm T4: Components of the ATCA-based Backend Readout System Hardware Test-Stand are Ready for Nov 4, 2019 Nov 4, 2019 GE2{ RAD T4: Components of the ATCA- Bhek... <>
655 GE21 R&D T4: Gen-2 Electronics Design Complete; Ready for Manufacturing Oct 31, 2019 Oct 31, 2019 GE21 R&D T4: Gen-2 Electrgnics Design Complete{R... <>
656 GE2/1 R&D T4: Packaged Chips Bonding to PluginCards-2 starts at a European vendor Nov 28,2019  Nov 28, 2019 GE2/1 R&D T4: Packaged Chips Bonding to PluginCa... <>
657 GE21 R&D T4: Packaged VFAT3 testing and validation at i Dec 27, 2019 Dec 27, 2019 ‘GE21 R&D T4: Packaged VFAT3 performance testing... <>
658 GE2/1 H.&D T4: All C_:en-z El_ec\mnlcs Boards are Ready for Installation on Stage-2B Demonstrator and Jan 31, 2020 Jan 31, 2020 GE2/i R&D Té: All Gen-2 Eleetronics B 2 are Rpe. <>
mechanical integration studies @ CERN
659 GE2/1 R&D T4: Testing and Assessment of Phase-2B Demonstrator w/ Gen-2 electronics Complete April 3, 2020 April 3, 2020 R e a d y fO r E S R ( G BTX) . A p r. 3 2 O 2 0 GE2/1 B&D T4: Testing and of Pwﬁ]
660 GE2/1 R&D T5 (OPTION): Ready for ESR in GBTX-based scenario April 3,2020  April 3, 2020 GE2/1 R&D T5 [OPTION): Ready for ESR in GBTX-if2. <>
661 GE21 R&D T4: ATCA-based Backend System for Gen-2/3 GE21 electronics is Ready for Full Integration Testing ~ Mar 23, 2020 Mar 23, 2020 .
e e e e P bt Blactories GE21 RAD T4: ATCA-based Backend System for Gen... <%
662 GE21 R&D T4: All Gen-3 Electronics Gomponents Designs Gomplete Mar 27, 2020 Mar 27, 2020 GE21 R&D T4} All Gen-3 Electronics Components De... O
683 GE21 R&D T4: GEB-3 Boards Arrive to CERN Jun 19, 2020 Jun 19, 2020 GE21 R&D T4: GEB-3 Boards Arrive to CERN <>
6684 GE21 R&D T4: Development of the Software and Firmware infrastructure with fully integrated backend Complete  Jun 26, 2020 Jun 26, 2020 GE21 R&D T4: Development of the Software and Firm. . <>
665 SE;T‘ R&D T4: All Gen-3 Electronics Boards are Ready for Installation and mechanical integration studies @ July 17, 2020 July 17, 2020 GE2/1 R&D T4: All Gen-3 Electrbnics B 5 are Fea.|. O
666 GE2/1 R&D T4: Testing and Assessment of Stage-3 Demonstrator w/ Gen-3 electronics Complete. Ready for ESR Aug 21,2020  Aug 21, 2020 R ea d y fo r E S R ( L p G BT) : A u g . 2 1 2 O 2 O GE2/1 R&D Té: Tosting and Assessment of Stage-3 D.
667 GE2/1 R&D T5: On- and Off- Readout ype El ics Ir and Per Studies Aug 21,2020  Aug 21, 2020 GE2/1 R&D T5: On- and Off-Chamber Reados
Completed
668 ‘GE2/1 E5: ESR (CMS TC - External Constraint) Aug 21, 2020 Aug 21, 2020 GE2/1 E5: ESR (CMS TC - External Constraint)
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