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CMS HGCal Design
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Z [em] Electromagnetic calorimeter (CE-E): Si, Cu/CuW/Pb absorbers, 28 layers, 25.5 X, & ~1.7 A
le+11l Hadronic calorimeter (CE-H): Si & scintillator, steel absorbers, 22 layers, ~9.5 A
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Silicon module (6 inch)

» Module assembled as glued stack of baseplate, , SI sensor and PCB,

Stepped holes Wire bonds
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Silicon (320 pm)
Kapton™ foil plated with gold (~ 100 pm

baseplate
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~3mm<

« EM: CuW
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4 Si sensor
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SKIROC2-CMS ASIC
(64 ch., 4 chips/module)
Developed for CALICE
and adjusted for CMS
requirements.
+ 1 FPGA/module

6” silicon sensors:

* n-type, 128 cells.

« 1 cm? cell-size.

+ 300 pm depleted region.

Cooling plate




Silicon module (6inch) ¢ o
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> 12-bit ADC
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Test-stand

Teststand Module

Interposer

HV source

Raspberry® Pi3

MAX®10 FPGA

HDMI connecto

’ Test Stand
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Firmware ;32 DAQ

> Raspberry Pi3 ##{E&%: NOOBS

> 1B JTAG X7 test-stand (2 hexaboard, —&
IS USB 1&E#E) LRIFPGA H1THRIE

firmware: https://gitlab.cern.ch/cms-hgcal-tb/rpi-daq/-/tree/firmware

JTAG connector > Hyésﬁir%—
 RPI-DAQ: https://gitlab.cern.ch/cms-hgcal-tb/rpi-daqg/

- H AR

USB connector --standard: pedestal runs

MAX®10 FPGA

HDMI connecto .
--sweep: charge injection

--external_trigger: cosmic trigger



https://gitlab.cern.ch/cms-hgcal-tb/rpi-daq/-/tree/firmware
https://gitlab.cern.ch/cms-hgcal-tb/rpi-daq/
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F%ﬁ*ﬁ Plots from Yubo Li (2019, no BV)

Rl o N a o~ I\ Osie test for module Hexaboard
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chl X ch2 — chl X ch2

Common-mode subtraction correlation = "
chl X Ach?2

Before CM subtraction
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MIP ZIE
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Test-stand EBEIEAN
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Test-stand EBEREN
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Charge injection
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http://twiki.ihep.ac.cn/twiki/view/CMS/ModuleTesting
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http://twiki.ihep.ac.cn/twiki/view/CMS/ModuleTesting




