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Previous serial powering thoughts eP@

As mentioned at previous meetings:

« Serial powering scheme chosen as baseline for the ePIC SVT.
* Provides lowest material option. N

« Shunt-LDO placement on a dedicated powering chip outside the
Sensor.

« Allows re-using of ITS3 sensor on-chip power distribution; Does not require
modification of sensor periphery; Can be prototyped and fabricated in cheaper
technology (e.g. 180 nm).

« Serial powering scheme drafted for sagitta layers (prior to |
ER1 delivery).

« Current flowing between sensor segments on each side of the stave
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ER1 made things more complicated ’ «(T)»)

It was previously assumed that a wafer-scale, stitched sensor

would have a single periphery (endcap) for all power and data
connections. N

« This turned out not to be the case; IR-drop across wafer
diameter Is too great.

« A 2nd endcap is needed to power repeated sensor units (RSUs) from

both ends (only account for IR-drop across half the RSUs). Data still
be read from 1 endcap.

Endcap L Repeated Sensor Unit Endcap R

Pads Peripheral circuits \ Pads Pads
AN . \ 2 / N N"10

I C 1 7 | AEEeE— — = T 'n"
1 | 1
22 T s T eee
i e i T i ~ H:H:::::
| I ﬁlm INFEBOFE |E;;_§$;;zzz I |

| I[ e— e eee—2  sse———

‘3°¢<—14mm —>

= UNIVERSITYOF 2.3

gae BIRMINGHAM M «——— 25.5mm —* Peripheral circuits \Pads/ 1.>mm

_ _ _ o From Gianluca'’s ITS3 Upgrade slides
20 November 2023 EIC-LAS and S-LDO interfaces discussion at Birmingham



https://indico.cern.ch/event/1175612/contributions/4937503/attachments/2473677/4244285/20220630-ITS3-WP2.pdf

Things to remember C \(«€ )»)

« Serial powering (SP) requires all modules in the SP
chain to have a different ground reference to the other =
modules in the chain (GND of ModN becomes Vin of -
ModN+1), with only the final module in reference to th om
power supply ground. B |

 Each RSU in the MOSS is not electrically isolated, ]
therefore the whole MOSS must have the same GND T
reference. -

« .. The 2 endcaps cannot be in series to each othM —1
« How do you get power to both endcaps (in-a SP scheme)? / From Laura's EIC
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https://indico.cern.ch/event/1229741/contributions/5174852/attachments/2568629/4428896/20221216-ITS3-WP2.pdf
https://indico.bnl.gov/event/18202/contributions/72542/attachments/45762/77268/ePIC-SVT-SP.pdf
https://indico.bnl.gov/event/18202/contributions/72542/attachments/45762/77268/ePIC-SVT-SP.pdf

What may be easiest ’\

 Including half the RSUs per stitched sensor segment would remove the need for
2 endcaps.

* May need to include more segments in a single SP loop to keep material low.

( )

However:

 More segments are needed to cover the required barrel layer lengths.
« L3 needs 4 segments in length; L4 needs 8 segments in length.

« This doubles the data connections as fewer RSUs are read-out as one segment.

« Two endcaps are still needed, to terminate the stitching plan.
« .. 2"half” segments are longer then 1 “full” segment. |s the wafer real-estate big enough

the keep at least as many RSUs on one wafer™
* Need to overlap segments in more places.
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Additional considerations
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https://indico.cern.ch/event/1298672/contributions/5460852/attachments/2676382/4641778/20230630-WP2-Report.pdf

Possible SP groupings QH@ («QT)»)

« Same side of stave

* Hadron/Electron going ends
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https://agenda.infn.it/event/35597/contributions/211615/attachments/111696/159417/CMS_OuterTracker_Vertex2023_IreneZoi.pdf
https://agenda.infn.it/event/35597/contributions/211615/attachments/111696/159417/CMS_OuterTracker_Vertex2023_IreneZoi.pdf
https://agenda.infn.it/event/35597/contributions/211615/attachments/111696/159417/CMS_OuterTracker_Vertex2023_IreneZoi.pdf
https://agenda.infn.it/event/35597/contributions/211615/attachments/111696/159417/CMS_OuterTracker_Vertex2023_IreneZoi.pdf
https://agenda.infn.it/event/35597/contributions/211615/attachments/111696/159417/CMS_OuterTracker_Vertex2023_IreneZoi.pdf

Thank you very much!

(And now the awkward wait for questions...)
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