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The FCC project

2 main accelerator facilities in 100 Km tunnel have been studied:

* ee-collider (FCC-ee), as a potential first step

pp-collider (FCC-hh), 100 TeV with 16T magnets
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Instrumented return yoke

2T coil Double Readout Calorimeter

Scintillator-iron HCAL * .
2 T coil

Si Tracker Ultra-light Tracker
MAPS

h !

Pre-shower counters

LumicCal

CLIC-Like Detector (CLD) Innovative Detec‘E(I)lg ]S(X)E%'Accelerators

Silicon vertex detector
Short-drift, ultra-light wire chamber
Dual-readout calorimeter

. . _ Thin and light solenoid coil inside
* Coil outside the calorimeter system calorimeter system

e Silicon vertex detector

* Silicon tracker

* 3D-imaging highly granular calorimeter
system
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CEPC

Accelerator aimed to reach ~ 240 GeV as a first step
and 50-100 TeV in the far future with a possible pp
collider (SppC).

TDR (2023), EDR(2026), start of construction (2027-8) \

CEPC Project Timeline 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

==
CerUIar COlllder Technical Design Report (TDR)

100 km circumference: optimum total cost, good also for SppC

Shared tunnel: can accommodate CEPC booster and collider,
SppC in the future

Switchable operation: Higgs, W/Z, top

Engineering Design Report (EDR)
R&D of a series of key technologies
Prepare for mass production of devices though CIPC

Civil engineering, campus construction

Accelerator

Construction and installation of accelerator

Off-axis injection _ \ O New detector system design &
Technical Design Report (TDR)

Detector construction, installation &
joint commissioning with accelerator

Detector

Experiments operation

Further strengthen international cooperation in the
filed of Physics, detector and collider design

Sign formal agreements, establish at least two
international experiment collaborations, finalize
details of international contributions in accelerator

\
On-axis injection / \_On-axis inject

International
Cooperation
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CEPC detector designs

(Baseline Design)
Magnet CDR Particle Flow Approach

(3T/2T) Yoke + Muon (RPC or u-RWELL)

IDEA concept
(also proposed for FCC-ee)

2T Magnet

Preshower (u-RWELL)

LumiCal

PFA ECAL Si Pixel Vertex

Si Pixel Vertex

SIT TPC SE —
oL 2 Partially Yoke
Magnet (3T/2T)
FST concept PID (DC+ToF)
(Full Silicon Tracker)
Silicon Tracker Crystal ECAL
CDR (Transverse bar)

From Jianbei Liu slides
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https://indico.ph.ed.ac.uk/event/259/contributions/2463/attachments/1314/1969/CEPC-physics-detector-20230703.pdf

IDEA detector layout

IDEA is a general-purpose detector designed for

experiments at future e*e colliders, like FCC-ee and CEPC.

The preshower detector and the muon system are
designed to be instrumented with pRwell technology.

=
o Preshower
o
=
=
.20
2 DCH Rout =200 ¢cm
T
)
5%
% DCHRin = 35cm
a
CalRin = 250c¢m
Cal Rout= 450 cm
Yoke 100 cm ;

) Magnet z =+ 300 cm

Muon System: 3 layers of pRwell

r[m]
e
le—"

Dual-readout

calorimeter: 2m, 7A;,;

mete

i

Preshower: ~1 X,

1

|
NI//,W/M% .

Outer Silicon |
wrapper: Si strips

Superconducting
solenoid coil: 2T, ”

R~21—2,4m, — e ———————
0,74X,, 0,161 @ 90°

Drift Chamber: [

112 layers, 4m long, = VERTEX: 5 MAPS layers

R = 35— 200 cm, R=12-34cm
1,6-5% X,
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Beam pipe: R~1,0 cm



uRwell technology

Cathode PCB

‘. The micro-Resistive well is a resistive MPGD composed of two
Copper 5 um | AV~1150V

é_ elements:
kapton 70 pm | x

50 ym  Drift gap 1. Cathode
(3-6 mm)

AV~530V 2. u-Rwell PCB
* a WELL patterned kapton foil acting as amplification stage

Y
DLC layer (<0.1 pm)
p~10+100 MQ/O

Prepreg |« —  aresistive Diamond-Like Carbon (DLC) layer,
) ; p~10-+100MQ/O
clecioce. * astandard readout PCB with pad or strip segmentation

Grou din;” & Top copper layer . : | The well act as a
' : ' multiplication channel
Fre-preg kapton—> - for the ionization
............. i produced in the drift
Metalized = = PR 5 Resistive foil (p) gas gap
vias B3 P K =l
'''''''''' itk S It = The resistive stage
. R e Pads — (s — ensures the spark
o A . . NOT IN SCALE amplitude quenching

G. Bencivenni et al., The micro-Resistive WELL detector: a compact spark-protected single
amplification-stage MPGD, 2015 JINST 10 P02008
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IDEA’s preshower

Layout simulated in DD4HEP

Barrel Preshower

Example of detector sector made of square
uRwell tiles overlapped in 2 dimensions to
minimise dead area as much as possible

Detector technology:

nRwell
Provides high resolution after the magnet _ _ f
to improve cluster reconstruction 50x50 cm? tiles with X-Y -

readout
Foreseen readout: Requirements:
 Strip pitch: 0,4 mm » Efficiency > 98%
 Strip length: 50 cm * Spatial resolution < 100 um ——
* FEE capacitance: 70 pF —
« Area: 130 m? N::

 Channels: 1,3 M
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IDEA’s muon detector

Identifies muons and searches for LLPs

Foreseen readout:

e Strip pitch: 1,2 mm

e Strip length: 50 cm

* FEE capacitance: 270 pF
* Area: 1530 m?[*]
 Channels: ~5 M

Requirements:
» Efficiency > 98%
* Spatial resolution <400 um

[*] Need for mass production = Technology Transfer to Industry

Layout simulated in DD4HEP

To cover the entire volume
may be necessary to use /

blocks of unusual size

Detector technology:
nRwell

50x50 cm? tiles with X-Y
readout

Iron yokes
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uRwell technology: readout with TIGER electronics

* Robust DAQ with APV25, as a first step

* Readout tested with TIGER ASIC, developed for BESIII CGEM-IT. {N/QT_ggu{rjg -
 First working setup installed and tested with 10x10 cm? pRwell -' "o O
prototype —"
* 64 channels FBEZE§HIZ i

* Noise level very low (~1 f(C)
* Future: development of a dedicated ASIC for pRwell

5x106 TIGER Patch GEMROC Data
strips FEBs cards boards concentrators
I
HV
s Cogrr,zljmem Measured performance of the TIGER ASIC.
‘ Parameters Values
E\O/glst o o ‘ Optical fiber Input charge 5-55 fC
x16 x16 — X2 TDC resolution 30 ps RMS
Lln [ +® cam—t o Time-walk (5-55 fC range) 12 ns
3 Average gain 10.75 mV/fC
x28 x28 x7 o ‘ ‘
Lza ! e & Nonlinearity (5-55 fC range) 0.5%
— ' % RMS gain dispersion 3.5%
|_3a"36 x36 ,Il_xg 3 Noise floor (ENC) 1500 &~
detector LS S Noise slope 10 e~ /pF
VME Maximum power consumption 12mW/ch
] Connector
—Ethernet
Short Haul Cable (12m)  Long et ne® o) e Slow Control TIGER/GEMROC readout scheme for CGEM

uRwell technology for IDEA detector - Francesco Chiapponi 11



Test beam results : 1D pRwell

2021 - Resisitivity scan at fixed pitch

RD-FCC p-RWELL, DUT Charge - 75ADC threshold RD-FCC u-RWELL, DUT multiplicity - 7SADC threshold

* Active area = 400x50 mm? g T T FI: T 1
. s = e ““'g o 10N » 8 C oMy
 Resistivity = 10-80 M2/0O BT |3 S ) 4 & of | comm
£ 3500 = 80 MLV . E 80 MLy _‘1

e 80 MY

* Strip pitch = 0,4 mm g o0 :
+ Strip width = 0,15 mm 74 F

5§ o 80 MLV

i i 1 0E .,,"/ ‘E— oi:
 Pitch/width ratio = 2,66 E P NI
000 & ‘ i l;;;)“h

j(x)i Nt '.— 1
= Same performance except for the 10 M) /O U ~ou VO DO PUUTIUIN FUON SUON FORY SO PN DU FUUE PO PUUVIURN FUUE DUON PR TV

500 520 540 560 SR80 600 620 640 660 680D 700 S0 520 540 560 S8R0 60D 620 640 660 68D 700

prototype. HV [V] HV [V]
Efficiency knee at 550 V, o, < 100 um (a) Cluster charge for different HV. (b) Strip cluster size for different HV.

RD-FCC p-RWELL, DUT efficiency - 7SADC threshold RD-FCC pu-RWELL, Residuals test resolution - 7SADC threshold
AnCO, CF, 451540 ArCQO, CF, 451540
» I m_———— — 300
) E D f e ) = r
U : T 2
=2 E / e 10 MOU™ = 1g“:_ e 10 MY
5 08F i * 40MQY - - . 40 MY
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0.7E 80 MY 2 ol 80 MY
E A 200 -~ p
- / e 80 MQY o " * S0 MY
06— » =g r
= K- |
0.5 :— g 150 =
T wv E
04 =
03 100 —
K ] C <
= [ N
02= o “Reae
E 50 — e -
015 L N s s T
| NP IPUTIT PP PN NPT BPETETS EPETE BEP Er e 0 | PP EPErEr BT ISP PP PR AP S e e
500 520 540 560 S8R0 600 620 640 660 680 700 500 520 530 560 580 600 620 640 660 680 700
HV |V] HV [V]
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Test beam results : 1D pRwell

2021 - Resisitivity scan at fixed pitch
» Active area = 400x50 mm?

* Resistivity = 10-80 M2 /O

 Strip pitch = 0,4 mm

e Strip width = 0,15 mm

e Pitch/width ratio = 2,66

— Same performance except for the 10 MQ/O

prototype.
Efficiency knee at 550V, o, < 100 um

2022 - Readout pitch scan at fixed resistivity
» Active area = 400x50 mm?

* Resistivity =30 MQ/0O

e Strip pitch = 0,4-1,6 mm

e Strip width = 0,15 mm

e Pitch/width ratio = 2,66-10,66

— Larger the strip pitch, lower the charge signal requiring a

higher gain to reach full efficiency.

—S000
= E H
S,4500 = | @ strip pitch = 04mm |7 i
%ﬂlli = @ sirip pitch = 0.8mm
5.‘5‘ll§- : o strip pitch « 1. 2mm .
3000 E. i ® strip pitch « 1.6mm ] ] 4
S 4 <
2500 = ¢ B H
g B o
2000 f~ . B i
E o e (
1500 f--¢ é : .
1000 - : 2
E | LS
so0f-—y——g-—8 , | _
oEl 1 § B el Pl e | i i
520 540 560 580 600 620 640 660 680
HV |V]

Efficiency knee at 600 V, 6,, < 400 um for 1,6 mm pitch

Efficiency

E ! 3 )
09+ . b ' B ] .
(1T = . 2 .
07 ¢ .
(m;— ¢ .
05F-% .
0.45— Y :
03E--i : ® strip pitch = 0 Anm
“E e ® strip pitch < 0.8uum
02 . ® strip pitch = | 2mm
=1 ® strip pich = | Smm
obd A 1 1 i L I 1 i

(a) Cluster charge for different HV.

520 540 560 580 60 620 60 660 630

HV |V]

(¢) Tracking efficiency for different HV.
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Cluster size

Resolution [pm]

C ’
- @ strip pitch = . 4mm
s 1
- @ strip pitch - 0 Smm ! !
a _:_ ® strip pitch « | 2mm 4
C ® strip pilch < | fenm . |
3= * B
C . 4
! - ¢
2= * 4 . 'Y ° 4
: 0 4 b4 ° b4 . ?
C 3 b4 H
W BN LT TR SR L L
Pl kP SPP PSP SYSHENE SPETRY (PP iy BRI prrernd |
520 540 560 580 600 620 640 660 680
HV |V]
(b) Strip cluster size for different HV.
C . unppn:h-(unnr
500 o ® srip pitch < 0.Smm
- ® strip pitch = 1. 2mm
= @ stnp pach = | 6mm
400 - - 3 r o . T T -
[ 4 4 B é
L * . i
300 - . . P 3 t
= -
~ . - *
200 b~ .
-
- . k3 - .
- e
100 |- 7 i
4 . . o . . .
ok I i i 1 1 1 I | i
520 540 S6O S0 60 620 640 66D 68O
HV |V]

(d) Residuals width for different HV.
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uRwell technology: possible 2D layouts

RWELL 2D «COMPASSH I']
Cathode

Drift gap

* Good performance

* No easy optimization of
the charge sharing on X-Y
views

* Requires higher gas gain
due to the coupling of the
XandY strips

(*) Y. Zhou et al. NIMA 927 (2019) 31

N.2 u-RWELLSs 1D (2x1D)

Drift gap
—————Common-Cathode——

Drift gap

-strips

* This option allows to work at
lower gas gain wrt the
«COMPASS» readout

* No volume optimization

u-RWELL - Charge Sharing r/o [')
Chatode

Drift gap

Charge transfer and charge

sharing using capacitive coupling

between a stack of layers of pads

and the readout board.

* Reduces the FEE channels.

* Total charge divided between X
and Y readout (similar to the
«COMPASS» readout).

(*) K. Gnanvo et al. NIMA 1047 (2023) 167782
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U-RWELLTOP /0
Chatode

Drift gap
X-strips

* The TOP layout allows to work
at lower gas gain wrt the
«COMPASS» readout

e X-Y readout are decoupled

* X coordinate on the TOP of the
amplification stage introduces
same dead zone in the active
area
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Test beam results : 2x1D pRwell

N.2 u-RWELLs 1D (2x1D)

Drift gap

Drift gap

-sirips

Active area = 100x100 mm?
Resistivity = 50 MQ /0O
Strip pitch = 0,76 mm

Strip width = 0,3 mm
Pitch/width ratio = 2,53

Efficiency knee at 500V,
o, <200 um

o

0.8

Efficiency [%]

0.6

0.4
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TB2022 DUT p-RWELL, Charge
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400 450 500 550 600 650
HV [V]
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Test beam results : 2D pRwell

u-RWELL - Charge Sharing r/o ')

Chatode

&3
°
=l
o
®
@
»>
e
.
e
®
P
°
Py

Active area = 100x100 mm?
Resistivity = 50 MQ/0O
Strip pitch = 1,2 mm

Strip width = 1,1 mm

—

21600 F

&3]
S1400

z
1200

Q
1000
800
600
400

200

0.9
0.8
0.7
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0.4
03
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Efficiency
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- . [ r Q $
- OCS-Y Q 0] I 1 I )
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- F o |®Tor-x ; ® e ¢ &
: P Q ° ® 2 __ 1@ CS-X T 2]
o ] r O TOP-Y i 0
e e e o ol .’ r H . i
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Preliminary results
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= : ; £ g | Z800F
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e @ o o}
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E e © - °
i -]e TOP-X 400 1o TOP - X B
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3 3 200 it ¥ S
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u-RWELLTOP /o
Chatode

Drift gap

X-strips

Active area = 100x100 mm?
Resistivity =50 MQ/0O
Strip pitch = 0,8 mm

Strip width = 0,7 mm

Dead zone (TOP) ~ 15%

16



Test beam results : 2D pRwell

i 2023 - arg TB2023 u-RWELL, Siz
Charge Sharlng ,;‘I(()() - eC(?HIHL‘IilHI——I:ﬂEU-({Vi H:ﬂ}‘i\ )—]IQ\\/HlE(;I(_»,I_\I)\-I(;th(IJI-T)iﬁ ps kV/iem?2 -{l) 4 —. e;muucnou_-__PnLE-‘;E)];Jw;lgn\lii:fn%L;\[:‘}Wx?\']-‘\/_ennﬁ IS kViem2 TOP readout
<1600 "] 7] o i i i i .
readout S1400 3§ et
gmo - [®ToP-X ‘ . l % The total charge is not
- 2000 fecs.x [ 3 k: o ne
Total charge is divided 1000 |0 ToP - ¥ . 4 l | d“’_lded between X _‘"“d Y
between X and Y views soobr [oes-v ..t 2sH- 44t strips (b}_’ construction)
(by construction) : ¢ F s |5 e g6 Cluster size does not
S 600 F 2FJecsx 5 8 h X axis (TOP
Cluster size increases u 2R e @ S D ' change on X axis (
: P 400 g ¥ Logee S . ol layer), while improves on
to 4 strips (proof that the s R T A LS ooy ' yer), p
. . 200 I : .
charge sharing mechanism PR I SRRILE R R b the Y axis, due to the DLC
o = 1 1 = = 1 1 L 1 1 1 L e— L 1 1 1 L L 1 1 = ' - I B T el Wl S "I"'I' S ] I i i il S S S W ' § -
works) 400 450 500 550 600 650 200450 500 550 600 650 spread
HV [V] HV [V]
Preliminary results
TB2023 u-RWELL. Effici TB2023 u-RWELL. Resoluti
? E f{ecosmlcnon- assO - pi étnm;l—lW-tln 0.6 SV\-TI:E(I)??)I?P‘I[ﬁﬁ k\'gﬁcml i E %00 F Recostruction - aisO-pi]l;leanW-ﬂu' 0.65“/-?'1?1‘050[-121?1?])5 Ve Efficiency knee at 500 V
B 09E : ; ®. o] = 800F _
s F o | 15 ; (like the 1D prototype)
£ 0sE v $ = 700 Fooie L ffici 1
Efficiency knee at 600 V g o o8 T OEL elow ow efficiency plateau
: s - RN 2 onf 70%) d he dead
High efficiency plateau 0.6E : Sie = E T (~ ,/0) ue to the dea
(~95%) oF - . s00 - ' area introduced by TOP
. . i o © : S readout
Spatial resolution 04F [eTor x 400 E--[o ToP-X g o . .
improves at higher gain 0aE |ecsox o o]t . Digital spatial resolution
. . E | |JoTOP-Y SR ® o Top- c B F
reaching 150 pm with a 020 csoy 5 bl ey |00 g, .88 on the_ X axis _(strlp size 1,5
strip pitch of 1,2 mm 0158 . : i ST o e ey mm), improving on the Y
I R T T T T ] = e e e T T i axis
400 450 500 550 600 650 400 450 500 550 600 650
HV [V] HV[V]
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Technology transfer with ELTOS*

PCB production Detector
@ Manufacturing D
INFN FOS DLC foil [@
Q I_ production A
uRwell TT @

Sputterin
e Resistive stage b 5

« Readout plane achine co-fund

by INFN-CSN1

* Eltos | Circuiti Stampati

Professionali

@ INFN —
ﬁ’] InDO \ﬁ MRwell_P C B . g Istituto Naziorale di isica Nucleare 5 LC Maonetron K
e Amplification stage D D 5
m ed

uRwell technology for IDEA detector - Francesco Chiapponi
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https://eltos.com/

Summary: 2023 Status

Finalization of the TB 2022 analysis with pRwell prototypes with 1D strip readout

« 100x100 mm? active area & 0,76 mm strip pitch
e 50x400 mm? active area & 0,4-1,6 mm strip pitch

» Allowed to select the best parameters (strip pitch and resistivity) to get high efficiency and resolution
with minimum gain

Production of pRwell with 2D strip readout (100x100 mm? active area):

* TOP readout - 0,76 mm strip pitch
* Charge sharing readout - 1,2 mm strip pitch

Beam Test (NA-H8C, 14-28 June 2023) of the 2D layouts, performed with APV25.

Finalization of TB 2023 analysis. Comparison of the 2D performance: 2D layout (CS & TOP) vs 2x1D layout.

» The 2x1D layout has more reliable performance with high gain at low voltage and a constant resolution
around 200 um, with the volume drawback. CS and TOP layouts require still some optimization to
improve space resolution and/or efficiency.

uRwell technology for IDEA detector - Francesco Chiapponi
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2024 Program

Study

Development

Production

Test

« Study gas gain optimization with different geometries of the amplification stage
(pitch well, external/internal well diameters) with 100x100 mm? prototypes. [¥]

e With a reduction of the well pitch from 140 um to 90 um, a possible increase of the gas

gain of about 2 is foreseen.

e Development of a new ASIC based on the knowledge acquired with TIGER.

* n°2 500x500 mm? prototypes (second half of 2024): the choice of 2D layout will

be based on the results obtained in the previous test.

e Equipe a pRwell chamber with TIGER.

» Test of a large 2D technology prototype at CERN.

e Test at LNF with X-ray and cosmics (with tracking system).

e Test of the mRwell processes at ELTOS/CERN and DLC machine (CERN).

uRwell technology for IDEA detector - Francesco Chiapponi

[¥] These studies
have been performed
with GEM detector
but never with
mRwell.
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IDEA geometry

LEGENDA
drift chamber

drift chamber service area

magnet and iron return yoke

oooo

calorimeter

o 20pmx20pm (inner barrel layers)
Si pixels  50pm=1mm (outer barrel layers)

50umx50um (forward disks)

Si strips double stereo layer 50pmx10cm

pRwell double layer 0.4mmx50cm

pRwell double layer 1.5mmx50cm

absorber (lead)

luminometer

steel simulating compensating and shielding solenoids

vacuum tube

vertex region zoom

uRwell technology for IDEA detector - Francesco Chiapponi
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IDEA’s Muon System

Starting from a simple cylindrical shape for both
Muon System and Preshower; it is possible to
simulate different layouts for the detectors.

uRwell technology for IDEA detector - Francesco Chiapponi 24



Charge collection and multiplication

* The “WELL" acts as a multiplication channel for the ionization produced in the gas of the drift gap

* The charge induced on the resistive layer is spread with a time constant

107!

Charge collected by the APV25 on the
strip readout (resistivity ~ 10 MQ/0)
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Charge distribution for different p
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resistivity of the resistive stage”, NIM A 886 (2018) 36

25



High rate layout

* The resistive stage ensures the spark amplitude quenching,.

* Drawback: capability to stand high particle fluxes reduced, but largely recovered with appropriate grounding
schemes of the resistive layer
Single-Resistive layout (SRL) Double-Resistive (DR) layout Single-Grid (SG) layout

Top Cu 1st matrix vias (v1)
DLC

Top Cu Dead area
DLC ;

Top Cu

Grounding Polyimide

Pre-preg DLC\

Pre-preg

Metalized
vias

2nd matrix vias (v2)

Read-out Read-out
* Single DLC layer »  Stack of DLC foils interconnected by a * DLC grounded by coated Cu strips below
* Large d (~ active area size) matrix of conductive vias e d~1cm
* Low rate purposes (up to 100 kHz/cm?) e d~1cm «  High rate purposes (> 10 MHz/cm?)
* Easy for industry *  High rate purposes (> 10 MHz/cm?) * Complex Cu + DLC sputtering
* Complex manufacturing * Difficult alignment of the grounding lines

with the dead areas on top of the
amplification stage (especially for large size
detectors)

d = average distance to the ground «  95% geometrical acceptance
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High rate layout

Relative Gain: G/G,

Relative Gain: G/G,
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Capacitive Sharing readout: Principle & Motivation (K.GNAVO)

» Vertical stack of pad layers: charge transfer via capacitive
coupling

* Pads have dedicated position from one layer to the layer
underneath

* Doubling in size at each layer

* Transverse sharing of the charges between neighbouring pads
of layer (i+1) from vertical charge transfer from layer (i)

* The scheme preserves spatial information i.e. the spatial
resolution obtained with the largest readout strips or pads.

= Goal: 50 um for 1 mm strip r/o
150 um for 1 cm? pad r/o

* Proof of concept established with 800 um X-Y strips

AIM:

* Develop high performance and low channel count readout
structures for MPGDs

* Reduce the number of readout electronic channels for large
area MPGDs

* Low-cost technology for large area and standard PCB
fabrication techniques

Initial electron clouds size from
triple-GEM will hit on average
2 to 3 pads of .6125 mm

DLC layer to evacuate charges to the ground

50 pm Kapton foil

50 pm Kapton foil

L’ Readout layer with pad size = 6.4 mm L’

Pad,_, on layer;,, pad, on layer,,, Pad,,, on layer,,,

pad;, on layer; pad; on layer; | pad;, bn layer;
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Capacitive Sharing readout: Principle & Motivation (K.GNAVO)

» Vertical stack of pad layers: charge transfer via capacitive
coupling

* Pads have dedicated position from one layer to the layer
underneath

* Doubling in size at each layer

* Transverse sharing of the charges between neighbouring pads

of layer (i+1) from vertical charge transfer from layer (i) X-strips

[
0.2 mum

0.8 mm

* The scheme preserves spatial information i.e. the spatial ; -
resolution obtained with the largest readout strips or pads.

= Goal: 50 um for 1 mm strip r/o
150 um for 1 cm? pad r/o

* Proof of concept established with 800 um X-Y strips

AIM:

* Develop high performance and low channel count readout
structures for MPGDs

* Reduce the number of readout electronic channels for large
area MPGDs

* Low-cost technology for large area and standard PCB
fabrication techniques

X-strips = top layer

uRwell technology for IDEA detector - Francesco Chiapponi

0.8 mm | > Y-strips N
Y-strips =» bottom layer

I 500 pm
750 pm

——

Minimization of top
and bottom sirips
overlapping area
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