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Read out boardsRead out boards
R/C materials
ProcessesProcesses
Spark protection
Charge spreadingCharge spreading

Pictures Bulk productionPictures Bulk production
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type complexity Max size Price factor
(aproximativ

technolog
y

drilling plating
(aproximativ
e)

y

1D
1mm pitch

low 2m x 0.6m 1 x Single 
sided
board

n/a no

1D
250um pitch

Medium 2m x 0.6m 1.5 x Single 
sided
board

n/a no

2D
1mm pitch

Medium/low 1.4m x 0.5m 1.5 x Double 
sided

Mechanical 1 plating
1mm pitch sided

board

2D
400um pitch

Medium/High 0.6m x 0.5m 3 x Double 
sided
board

Micro via 1 plating

2D GEM
400um pitch

medium 0.6m x 0.45m 2.5 x Double 
sided flex

Mechanical 
or Micro via
or no hole

1 plating
Or no 

3D
400um pitch

high 0.4m x 0.4m 5 x 5  layers Blind via +
Micro via

4 platings

PADs
5mm x 5mm

medium 0.5m x 0.5m 2 x Min 3
layers

Blind via +
Mechanical

2 platings

Pixel 0.5-2mm High 0.4m x 0.4m 6 x Depends 
on pixel  6 

Blind via +
Micro via

4 and more
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on pixel. 6 
to 10 
layers

Micro via



Resistive
Carbon loaded Polyimide from Dupont

500 – 800 KOhms/sq 
3 – 4 MOhms/sq3 4 MOhms/sq
10e11?

Carbon loaded Epoxy (paste)
10k  100k  1Mohms/sq10k , 100k, 1Mohms/sq

Capacitor
Glass epoxy (50um min)
Polyimide + modified epoxy (15um min)
High Dielectric constant materials (OAK-Mitsui)?
Low dielectric constant (Rogers)Low dielectric constant (Rogers)
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Resistive layer
Silk screen printing
Roller painting (capillarity effects ?)
Vacuum press for resistive polyimidep p y

Capacitor
Vacuum pressVacuum press

Glass epoxy
Polyimide +epoxy glue

LaminationLamination
Photoimageable coverlay

Spray
Photoimageable soldermaskg
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i iResistive 

Pads/lines PCB

dielectric

PCBPCB

PCB
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Signal in

Signal 1

Read-out lines

Printed resistor
A few ohms to 
Several Mohms

Signal 2

Signal 1 Signal 2
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Parasitic line capacitor



1Kohms/square resistor to define a cell 

Signal 2Signal 1

10Kohms/square resistor

g

Signal in

Signal 3 Signal 4
1cm
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Nuclear instruments and Methods in Physics Research A 523 (2004) 287-301



Signal 2Signal 1

Signal in

Signal 1 Signal 2
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