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HGCAL schematic schedule V28 April 2024

2023 2024 2025 2026 2027
ONDIFMAMIJASONDJFMAMIJASONDIJFMAMIJASONDIJFMAMIJASOND
TESEries
LD Sensors 1 | DCP= 401 days|
HD Sensors [ I ] DCP=401 days
HGCROC i [ nfp-{Tdays | On critical path
Hexaboards | [ |
Silicon Moduleg | [ | O DCP =34 days On critical path
Scintillator |_|_|T_“—-| DCP = 138 day
SIPMs I [FOOTaE T | DCP= 179 days
Tileboards | [0 | ] DCP-300days
TileModules | i [ ] | DICP=96 days
ECONs (00 101 dayjs ] DCP= 3|64ays
FE: Engines,WmCM;SiP wffE ] DCP= 194days |
Cassettes | oo — DCP {34 days
Mechanics | ; | DCP= 116 days
Stacking/integration HGCALI1 I DCR =90 days
Stacking/integration HGCAL2 [ ][] DCP=34days
Cold Test HGCALI1 [ DCcP=90dags lowering
Cold Test HGCAL2 L [ cp=34days
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202448A:

2024%5A8 : R
HGCROC3B pre-series ggggigg .
Mzt (91R) 103k production

20244E7H : pre- 20244 9R-
productionf& 2025% 3R :
I (7HR) pre-production
Calendar July 2024 August 2024 September 2024 October 2024 November 2024 December 2024  January 2025 February 2025 March 2025
CMU 10 20 40 57 0 0
TTU 10 20 40 58 0 0
IHEP 10 20 40 57 0 0
TIFR 10 20 40 58 0 0
NTU 10 20 - 52
ucssB 10 20 53
LD full modules made this
month 40 80 0 160 230 0
LD full running total (up to 510) 40 120 120 200 510 510
HD and partial moduls made
this month 20 40 0 72 105 0
HD and partial module running -
total (up to 132 and 105) 20 60 60 237 237
Notes Buffer month
Multi-module

test stand? 12 perday x 1

Develop second tray! Develop as
many partials as possible! 2 per day(one
Purchase tooling for 2 x assembly tray) x 1 week
trays on gantry! this month

4 per day (on 2
trays) x 1 week
this month

Hiring/training
new workers?
Holidays in
Dec+Jan?

8 per day (on 2
trays) x 1 week
this month

UCSB and
NTU are out of
HD fulls

week (a couple
of modules
short on final
day)

LD full MACs
are out of
modules

NTU and
UCSB work on
runs of partials

Perhaps Dec and January plan
will need to stretch into later
months if new chips cause delays
past April 2025
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CMU 10 LD FULL 5 1 4
IHEP 30 LD FULL 25 3 3 0
NTU 21 HD FULL 16 5 2
LD LEFT
TIFR 0 LD FULL
TTU 11 LD FULL 7 3 1
UCSB 30 LD FULL 18 6 4 2
HD FULL
LD RIGHT
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IHEP baseplate Delamination observed
at corners after irradiation

No delamination

lower dose

Figure 11- Graph sucessful reference & irradiated results
Table 3- Sucessful reference & irradiated results

75um Pl _ ¢
25um glue g
®
E
Hotpress ERTESRE £r=2tk, EACERNIE -
E
s Jesus Cuchillo, Ignacio Redondo (CIEMAT)
18um Cu
50um PI Reference & Irradiated samples
7
6
s
_ =
B 4
'a 3 e [rradiated 1
=
I g 2 Reference 1
2
I 25um glue — EIR— A
o
-20 0 20 40 60 80 100 120 140
_ ! Grip separation (mm)

1-4mm cuw Reference 3 Irradiated 1

Peel strength N/mm 2.06 0.50

Matches the value in
the glue specs
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-+ HGCalXE (HGCalGFHXE, & 51RRHI1E. BEIR. 217
= Timing Performance of the CMS High Granularity Calorimeter Prototype.
JINST, 2024-04, Vol.19 (4), p.P04015

= Performance of CMS High Granularity Calorimeter prototype to charged
pion beams of 20-300 GeV/c, JINST 2023 18 P08014

= Neutron Irradiation and Electrical Characterization on the First 8” Silicon
Pad Sensor Prototypes for the CMS Endcap Calorimeter Upgrade,
JINST 2023 18 P08024
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HGCROC3B issue

Unexpected TOT effect: sampling_scan mega

* During a sampling scan, injecting a
charge triggering a TOT, data appear

only on some phases but not all e ﬁ
150
800
.+ ToT gap _ 600 100 ,
— For short ToT, TDC converts but provide 0 g 200 ° /
— Mistigate with Cdet as larger ToT 50
200
« ToA and ToT outliers 01, : S 0
— Positive outliers on the coarse TDC (+8, +16, +3 0 1000 2000 3000 4000 0 1000 Caﬁ%°é’ac 3000 4000
1000{
— ToAand ToT - 3.0
800
2.5
600 2.0
3 g
wl | = 400 3—3 1.5
10 @
L0 ch9 (5:770.12 i:54.28 0:-3.18] (6.35 C) 200 oiE
5 +  ch18 [5:415.42 i:68.76 0:-4.48] (6.35 fC) '
200+ O o (0 e —
0 1000 2000 3000 4000 0 1000 2000 3000 4000
100 4 Calib dac Calib dac




Verification module production

IHEP produced all 9 verification modules

IV Curve
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Photo

Voltage

Voltage

Another

Resista

bag for
wrist

strap

Name Photo Voltage | Voltage | 5sion | Another | Resistance
level level after | blow | 10sion (V]
before rubbing blow
rubbing (keV)
(keV)
€D Case N 00502 08 02 | Centre | 1024
=) 0
2 Edge
0.2
Plastic 0.3-0.5 3.6+ ~0.3 <0.1 102 4
bag for
ESD
control
strap
ABF [ 0.15 4.6+ Centre | Centre 102 4+
35+ 21
Plastic 05 56 22 L5 102 4+
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Process of bonding Kapton and CuW

Optional: 50 um 3M transfertape + protection paper for hybrid sensor gluing

75um Pl Coverply: Taihong MHK3025 (100um= 75um PI + 25um glue), made of a polyimide
5 | film, one side or both sides of which is coated with a prescribed adhesive and then
UM GLe  overlaid with polyimide film

!

- Pure adhesive: HaynerTaiXing Electronics HC25 (25um), epoxy adhesive, melts
I 25um glue when heated. -

!

18um Cu  Bottom layer: Panasonic R-F777 (18 um Cu+50 um PI)
50um PI

Kapton and CuW are bonded together through a hot
pressing process at a temperature of approximately 180°C.

1.4mm We have produced 2 baseplates which use the epoxy

Cuw adhesive (Hayner TaiXing Electronics HC25) for
each layer of kapton and CuW baseplate lamination
in hot press.



https://www.x-pcb.com/wp-content/uploads/R-F777-performance_www.x-pcb.com_.pdf

& BERT/KIT A kapton fEs B8 llizt

- SEEFTIBIHEEER: EL4EFTTT75R, FHE TUCSB, NTU,
IHEPE%"EE&EJlL\pre-seriesE@Eij&_i._F, ERENRE| A E

KIT baseplate

IHEP baseplate IHEP foil
: n Backing paper (not in final sandwich)

m 50 um 3M tape with gaps for epoxy

N F
electrical isolation

n 18 um Copper - shielding of the sensor

0 -electrical isolation

m 50 um 3M tape with gaps for epoxy
n Backing paper (not in final sandwich)

25um glue KIT foil
IHEP/KIT foil radiate at

18um Cu 0.5 and 1 MGy: OK
S0um P! ~90% modules < 1MGy

Kapton irradiation
= 1 each “KIT” and “IHEP” type Kapton corner v
= “IHEP” type Kapton is not hot pressed
[ = Irradiated 2 kapton foil pieces to 1 MGy using /\iaye
[ 25um glue | & Gutofensraye0key
m  Further irradiation to 2 MGy ongoing
= Humidity <5%

1.4mm CuW




Flatness Distribution of CuW Plate

* New batch of 30 CuW baseplates 6 8 100 120 140
« Lamination with Kapton foil and transfer tape: done flatness/um
» The flatness of them less than 150 um (unconstrained)
» 2 baseplates use the epoxy adhesive for each layer of kapton and CuW baseplate lamination in hot press.
(sent to CERN in last month for irradiation test)
» 28 baseplates use the epoxy adhesive only for between kapton and CuW baseplate lamination (for module
production)
» Shipment
« 7 CuW baseplates sent to NTU this week =



