
!"#$%&'&()*+,-"#.,*/%*#&%,.01#2%(*

.$"*3+,/#*#&4-&%"%.,*&5*6789,!
!

!"#$%&$'(#)&#*+$

"!



#!

:#2;/2",*

$%&!

'$()!

%*+,--,./!

012*+344!

5+657757!

!"#$%&'()'##
*+,-.,)/#01"""#'2&#3%4%&'#
567,)/#89*'#',):%#1;<"#
#
=89*#

#=>,/,.#
#=?-%@#
#=?-%@=&,/,.#
#=5,:&(A,6'##
#=B)%#-,)%#C1"+3D#
#=-6&/%#',E%#C+$#4(#!3D#
#=FG,:7#B-3#HIJ&,.'#
#=FG,)#B-3#HIJ&,.'#

#
=9G%3,:6-#3,--,)/#

#=9+K#?%K#L-K#L+K#L/K#MK#5JK#F,K#9&K#N,#
#
=58OP#

#=OQ5R4G,)OQ5RFHOQ5R>QFHOQ5
#=5SH8R9(J&6#
#=5T9>U5QOLR#*+-7R#5,:&(=*VWX#
#=>QS#*VWX#
#=>%','YA%#5SO9##

#
=W(Z#36''#:,&:+,4'#

#=5+-Y-6I%&#[%@%'#Z,4G#6-+3,)+3#'4&,$'#
#=%3J%..%.#G%64#',)7'#C:6&J()K#/&6$G,4%K#
##3%46-'K#.,63()D#

#
=Q3J%..%.#:(3$()%)4'#

#=$6'',A%##
#=L:YA%##

! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

<=>?*7<@*A&0B,$&-*



\;<0##OQ5#]"#@#]"33#Z,4G#6#/6,)#(^#1"_#
\;`0##OQ5#1""#@#1""33#Z,4G#/6,)#(^#1"""_#
\;a0##OQ5#b""#@#b""33c#1P#6).#!P#&%6.(+4'c#3,:&(=/&((A%#6).#3,:&(=Z%--#

.%4%:4(&'_#
\""0##dP#OQ5#&%6.(+4c##1P#&%6.(+4#^(&#5,:&(3%/6'#,)#9U58LSS_#
\"10##8TeQW#OQ5#&%6.(+4c##!P#5,:&(3%/6'#&%6.(+4_#
\"d0##8TeQW#5,:&(3%/6'#&%6.(+4_##
\"b0##*+-7#5,:&(3%/6'#.%4%:4(&#1""33#@#1""33_#5,:&(#*VWX#.%4%:4(&'#
\"<0##H6-^#:I-,).&,:6-#OQ5#.%4%:4(&_#
f"a0##B&'4#-6&/%#OQ5#1_!3#@#"_b3_#?,&'4#'$G%&,:6-#OQ5#
\";0##B&'4#-6&/%#*VWX#5,:&(3%/6'#1_]3#@#"_]3#
\110##?,&'4#&%','YA%#*+-7#5,:&(3%/6'#1""33#@#1""33#
\1!0##?,&'4#d":3#@#d":3#NS!#OQ5#.%4%:4(&#
\1!0##?,&'4#13!#>%','YA%#5,:&(3%/6'#
\1!0##?,&'4#!3!#>%','YA%#5,:&(3%/6'##
\1!0##?,&'4#NS!#OQ5#.%4%:4(&#1_!3#@#"_]3#
\1!0##?+--#:I-,).&,:6-#OQ5#.%4%:4(&#
\1b0##OQ5#!3#@#"_]3#gg##5,:&(3%/6'#d_b3#@#!_!3#gg#
!
!
!
!

<=>?*7<@*C&0B,$&-*6789*$/,.&0)*

8!



&1.'/%"*

•  6789*,.01#.10",*/%.0&D1#2&%*

•  5%:G6),:'#
•  9G%3,'4&I#R%-%:4&(#:G%3,'4&I#R$G(4(-I4(/&6$GI#
•  S:&%%)#$&,)Y)/#
•  W6'%&#
•  h6::+3#.%$(',Y()#
•  8-6'36#
•  T)7#i%4#$&,)Y)/#

9!



E&A*.&*4+B"*+*D"."#.&0F*

*

G/0,.*H*+*(+,*+4-'/5)/%(*,.01#.10"*/,*

%""D"D*

:!



;-5<=>1.4!-,65>3=57!6?!,1.,@3A1.!7>,B!=123>74!
=C5!3.175!2,>5D!!
!
;-5<=>,<3-!E5-7!<-145!=1!=C5!2,>5!F=?G,<3-!2,>5!H!
IJ52!=5.4!1J!µ+K!,4!4LM<,5.=-?!C,/C!J1>!5-5<=>1.4!
F361N5!"O!PQR<+K!=1!/3,.!5.1L/C!5.5>/?!=1!,1.,@5!
JL>=C5>!!S!3N3-3.<C5!T!5UG1.5.A3-!,.<>5345!1J!
.L+65>!1J!5-5<=>1.!,1.!G3,>4D!

<)'/%D0/#+'*("&4".0)*/,*%&.*.$"*&%')*&%"*+3'"*.&*("%"0+."*,.0&%(*"'"#.0/#*I"'DJ*

G3>3--5-!G-3=5! 4=>,G! C1-5! />11N5R25--!+2G<!2,>5!
V!

E/($*'&#+'*I"'D,*,.01#.10",*+0"*%""D"D*.&*#0"+."*+*D"."#.&0**



@)*0"D1#/%(*,/K",*6789,*$+;"*/4-0&;"D*+*'&.*.$"*D"."#.&0*
#+-+3/'/2",*/%*4+%)*D&4+/%,*

W #5,:&(3%/6'#
W #OQ5#
W #FG,:7=OQ5K#H(-%=FI$%#P%4%:4(&'#6).#>QFOQ5#
W #5SH8#
W #58PO#()#LST9'#0#T)/&,.#
!

Electrons 

Ions 

<"#j#

b"#j#

5,:&(3%/6'# OQ5# FHOQ5# 5HS8# T)/&,.#
X!

7 

W #H,/G%&#&64%#
W #G,/G%&#/&6)+-6&,4I#
W #^&,%).-I#/6'%'#
W #-%''#6/,)/#
W #J%k%&#%)%&/I#&%'(-+Y()#
W #T*?#&%.+:Y()#
!



!""#µ3#

L.$"0*"M+4-'",*J*'",,*,1##",,51'*H*N*A/''*,+)*%&.*4+.10"**

5SO9# ?OWP# P(4#'4&+:4+&%'#

5,:(#.(4#'4&+:4+&%'# 5,:&(='-,4#
5,:&(#Z%--#6).#/&((A%#Y!



!
O"#&%D')*H*#&''"#.*.$"*#$+0(",*

Z!



>"+DP&1.*,.01#.10",**

96&4%',6)##
9(3$6''K#WH9J#

5,@%.#
F(4%3#

"O!

dP#$6.'#R$,@%-'#
5,:%#

$,@%-'#
9U58LSS#



1.1 mm!

U!

V!

W!

3D Mice Experiment, 350um cell 
30cm active area 

""!



[537!1L=!G,=<C\!#VO!L+!]!

Read out plane 

:"#! 5-5<=>1.,<! <C3..5-4! J>1+! 3! J52!
++#!3<AN5!3>53!3>5! ,.7,N,7L3--?! >537!
1L=!6?!+53.4!1J!3!+L-A*-3?5>!$%&!J3.!
1L=!

*^*>3?!G1-3>,+5=>?!F##OL+!G374K!!
!
!

7/M"'*0"+D*&1.*

6 layers/30um micro-via/40um 
lines 

"#!



45cm 
COMPASS PIXEL 
+ strips 

"8!



!
Q*H*-0&."#.*)&10*D"."#.&0*

"9!



":!



=M+4-'",!!

?,)%#'%/3%)46Y()#4%'4#Z,4G#$&,)4%.#$(-6&,E6Y()#&%','4(&'###

S36--#'$64+-6#



Paste from 10 Ohm/square to 1 MOhm/square 

Polyimide resistive sheets 200 Ohm/square or 1 MOhm/square 
"X!



>",/,2;"*@1'B*6/#0&4"(+,***

"Y!



&1.'/%"*

•  58OP#'4&+:4+&%'#,)4&(.+:Y()#

• 6"#$+%/#,*

•  9G%3,'4&I#R%-%:4&(#:G%3,'4&I#R$G(4(-,4G(/&6$GI#
•  S:&%%)#$&,)Y)/#
•  W6'%&#
•  h6::+3#.%$(',Y()#
•  8-6'36#
•  T)7#i%4#$&,)Y)/#

"Z!



=M+4-'"RJ*!E8=6**
!

#O!

<""#@#<""#33!#FHOQ5'#
$&(.+:%.#64#QWFUS#
CL&%EE(K#T46-ID#^(&#4G%#
F&,%'4%#TN?N#/&(+$#
!
!

9N9#.&,--,)/#36:G,)%#
=5,)#.,63%4%&#"_!33#
="_"]33#^(&#J-,).#G(-%#
=1a"#"""#>85#
="_1#4(#d33#4G,:7#$-64%'#
=O-6''#%$(@I#J6'%#364%&,6-#
=F+)/'4%)#:6&J,.%#4((-'#
=1"""#4(#!"""#G(-%'#$%&#4((-#
=>64%##d#4(#1"#G(-%'R'%:().'#



=M+4-'"*S*J*?OS*+,,"43')*&5*.0/-'"*8=6*D"."#.&0,*

#"!



?OS*'+,.*;"0,/&%*T<6O*8=RPR3+,"*'/%"UJ*

##!

Q@4%&)6-#^&63%!!

*&6''#?,l)/'#

=56)I#$6&4'#6&%#36.%#Z,4G#6#9N9#3,--,)/#36:G,)%#
=5,)#3,--,)/#.,63%4%&##"_]33#
=]"#"""#>85#
=O-6''#%$(@I#J6'%#364%&,6-#
=F+)/'4%)%#:6&J,.%#4((-'#
=V$#4(#1!33#4G,:7#J(6&.'#

T))%&#^&63%'#



#8!

?OS*@0+,,*IV%(,*+,,"43')*
!



#9!

=M."0%+'*50+4"**
!

56.%#^&(3#6#/-6''#%$(@I#$6)%-##
`33#4G,:7#JI##9N9#3,--,)/#



#:!

N%."0%+'*50+4"*-+0.,*
!



#V!

G/%+'*D"."#.&0*+,,"43')*
!

*M,4G#4G,'#3%4G(.#4G%#6''%3J-I#Y3%##
T'#&%.+:%.#4(#d#G(+&'#R#.%4%:4(&#
=T4#Z6'#:-('%#4(#()%#Z%%7#Z,4G#/-+,)/#
8&(:%''%'#
=FG%#.%4%:4(&#:6)#J%#&%($%)%.#64#6)I#Y3%#
=#FG%#&%6.=(+4#$6)%-#:6)#J%#+$/&6.%.#
!



=M+4-'"*Q*J*G0+4",*+%D*,1--&0.*

• #5%:G6),:6-#&,/,.,4I#6m%&#^(,-#'4&%4:G,)/#6).#/-+,)/#n#
• #S$6:%&'#Z,4G#%@4&6#4G,)#Z6--#0#"_d#33#Z,.4G#6).#!#33#G%,/G4#
• #O6'#[(Z#:G6))%-'c#/6'#:())%:4(&'#
• #O-+%#[(Z#$&%A%)Y)/#/&((A%'#

#X!

• #9N9#36:G,)%#
• dP#$&,)Y)/#



 5%'G#'4&%4:G,)/#

#Y!

=M+4-'"*W*J*6/#0&4"(+,*4",$",*&%*50+4",**



&1.'/%"*

•  58OP#'4&+:4+&%'#,)4&(.+:Y()#
•  5%:G6),:'#
•  <$"4/,.0)*X"'"#.0&P#$"4/,.0)*X-$&.&'/.$&(0+-$)*

•  S:&%%)#$&,)Y)/#
•  W6'%&#
•  h6::+3#.%$(',Y()#
•  8-6'36#
•  T)7#i%4#$&,)Y)/#

#Z!



@+,/#,*&5*-$&.&'/.$&(0+-$)*

•  1#R.%$(',Y()#(^#6#$G(4('%)YYA%#-6I%&#()#6#
'+$$(&4#

•  !R#%@$('%#Z,4G#Vh#-,/G4#4G&(+/G#6#36'7#
•  dR#&%3(A%#4G%#)()#%@$('%.#$6&4#JI#:G%3,:6-#
.%A%-($3%)4#

•  bR#.,$#,)#:G%3,'4&I#4(#%4:G#4G%#'+$$(&4#
•  ]R#4G%#$6k%&)#,'#4&6)'^%&%.#^&(3#4G%#36'7#4(#
4G%#'+$$(&4#

8O!



7&,,/3/'/2",*

•  dP#'4&+:4+&%'#.(Z)#4(#1""#+3#:6)#J%#&%6-,E%.#
– L)I#364%&,6-#:6)#J%#%4:G%.#
–  *+4#!#6&%#&%6--I#'4&()/#C8F?Q#6).#S,-,:()%D#

•  P%B),YA%#$G(4($(-I3%&'#6&%#%@,'Y)/##
–  8G(4(,36/%6J-%#:(A%&-6I'#
–  8G(4(,36/%6J-%#$(-I,3,.%#

•  8G(4(#,36/%6J-%#3,)%&6-#364%&,6-'#%@,'4#6-'(#
– O-6''%'##
–  9%&63,:'#

8"!



6".+'*D"-&,/2&%*3)*#$"4/#+'*4"+%,*

•  9+#K#N,#K#L+K#L/K#S)K#8JK#9&K#84#K8.#
– Q-%:4&(=$-6Y)/#
– 9G%3,:6-#.%$(',Y()#
– Q-%:4&(=^(&3,)/#

•  L--#4G%#(4G%&'#6&%#.,o:+-4#(&#,3$('',J-%#4(#
.%$(',4#

8#!



=M+4-'",*&5*#$"4/#+'*-0&#",,",*

+--'/#+2&%*

88!



89!

!!!G/0,.*"M+4-'"*J*8=6*G&/'*-0&D1#2&%*

=]"+3#8(-I,3,.%#^(,-#
=]#+3#:($$%&#J(4G#',.%'#
=S4.#$6k%&)#1b"+3#$,4:GR`"+3#G(-%'#
=L)I#$6k%&)#.(Z)#4(#d"+3#G(-%'#,'#^%6',J-%#

P(+J-%#36'7# S,)/-%#36'7#



8:!

<$"4/#+'*".#$/%(**+%D*"'"#.0&*#$"4/#+'*".#$/%(*

W S63%#J6'%#364%&,6-##

W H(-%#$6k%&),)/#,)#9+##

W 8(-I,3,.%#%4:G##

W *(k(3#%-%:4&(#%4:G##

W S%:().#8(-I,3,.%#Q4:G##

W W,3,4%.#4(#b":3#@#b":3#.+%#4(#
W 56'7##$&%:,',()#6).#
6-,/)3%)4#

W W,3,4%.#4(#!3#@#<":3#.+%#4(#
W *6'%#364%&,6-##
W Q2+,$3%)4#

W P(+J-%#36'7## W S,)/-%#36'7##

W N%@4##9G6--%)/%##



8V!

$%&!

-3+,.3A1.!

'54C!75G14,=!

-3+,.3A1.!

75N5-1G+5.=!

O"#&%D*"M+4-'"*J*6/#0&4"(+,*-0&D1#2&%*

W6&/%'4#',E%#$&(.+:%.0#
1_]3#@#"_<3#
W,3,4%.#JI#%2+,$3%)4#



!$/0D*"M+4-'"*J*>PC"''*T-0"'/4/%+0)U*

8=6*."$#$%&'&()*4/M"D*A/.$*6/#0&4"(+,*

-0&."#2&%*TN?G?*G0+,#+2U*

*6'%#364%&,6-#

*(k(3#$6k%&),)/#

>%','YA%#:(6Y)/#

P,%-%:4&,:#:(6Y)/#

5,:&(#A,6#p##
)%Z#&%','YA%#:(6Y)/#

P,%-#:(6Y)/#p##
5,:&(A,6#p#
5%46-,:#&%6.=(+4#$6.'#

5,:&(Z%--#$6k%&)#

O(6-0#
=15GER:3!#&64%#

=q1""+3#'$6:,6-#&%'(-+Y()#
=',)/-%#^(,-#.%4%:4(&#
='$6&7#$&(4%:4%.#

8X!

>_*%--6E,)),#,.%6#,)#1;;a#



=Y1/-4"%.,*%""D"D*.&*-"05&04*

-$&.&'/.$&(0+-$/#*-0&#",,",*

8Y!



H(4#&(--#W63,)64(&#
S(-,.#&%','4#.%$(',Y()#
?&(3#1]+3#4(#1""+3#
V$#4(#1_b3#Z,.4G#

Vh#-63$#
>%','4#%@$('+&%#
S:6))%&#0#!3#@#"_<3#
S46Y:0#!3#@#1_b3#
P(+J-%#',.%.#0#"_`3#@#"_`3#
WPT#0#"_a3#@#"_<3#

P%A%-($3%)4#36:G,)%#
S(-,.#&%','4#.%A%-($3%)4#
N6!9Ud#1j#
9()Y)+(+'#'$&6I#36:G,)%#
!

8Z!

*6'%#364%&,6-#



=.#$/%(X*,.0/--/%(*

Q4:G,)/#
9($$%&#%4:G,)/#
?%&&,:#$%&:G-(&,.%#'$&6I##
56)+6-#(&#:()Y)+(+'#

S4&,$$,)/#
L-:6-,)%#'$&6I#>%','4#'4&,$$,)/#
N6UH#]j#
9()Y)+(+'#'$&6I#

S4&,$$,)/#
S(-A%)4#&%','4#'4&,$$,)/#
Q4G6)(-#
P%6.#J64G#
!

9O!



<$"4/#+'*-&')/4/D"*".#$*

8(-I,3,.%#%4:G,)/##
P%6.#*64G##,)#6##H((.#
U&##:()Y)+(+'#%4:G,)/#36:G,)%##

9"!



&1.'/%"*

•  58OP#'4&+:4+&%'#,)4&(.+:Y()#
•  5%:G6),:'#
•  9G%3,'4&I#R%-%:4&(#:G%3,'4&I#R$G(4(-,4G(/&6$GI#
•  O#0""%*-0/%2%(*
•  W6'%&#
•  h6::+3#.%$(',Y()#
•  8-6'36#
•  T)7#i%4#$&,)Y)/#

9#!



98!

We have introduced screen printed 
resistors to protect Micromegas detectors 

against sparks 

 
$%&!

-3+,.3A1.!

'54C!75G14,=!

-3+,.3A1.!

75N5-1G+5.=!

T).+'4&,6-#A%&',()0#*VWX#
=SFP#,).+'4&,6-#SS#3%'G#
=8G(4(#,36/%.#$,--6&'#
=%6'I#4(#$&(.+:%#K#&(J+'4#
=SY--#-,3,4%.#6$$-,:6Y()'#
.+%#4(#'$6&7'##$&(J6J,-,4I#

T),Y6-#5,:&(3%/6'0#
=Q-%:4&(^(&3%.#NT#3%'G%'#
=?,'G,)/#Z,&%#'$6:%&#
=P,o:+-4#4(#$&(.+:%#
=^&6/,-%#
=W,3,4%.#6$$-,:6Y()#.+%#4(##
.%4%:4(&#$&(.+:Y()#:(3$-%@,4I#
6).#$((&#'$6&7#,33+),4I#

8&(4%:4%.#.%4%:4(&0#
=*+-7#$&(:%''##
=>%','YA%#'4&,$'#6&%#6..%.#
=H,/G#'$6&7#,33+),4I#
=-6&/%#',E%##
=W6&/%#A(-+3%#
=F&6)'^%&&%.#4(#,).+'4&I#
#
#



99!

:.'+,*<O<*0"-'+#"4"%.*-0&Z"#.**

P(+J-%#',.%.#*(6&.#
>%','YA%#'4&,$#.%$(',4#

*+-7,)/#

F%'4#J%^(&%#:-(',)/# 9-(',)/#



#LFWLS#NSM#+$/&6.%#
.%4%:4(&#!3#@#13#($%)%.#

#.%4%:4(&#:-('%.#

9:!



O#0""%*-0/%2%(*"Y1/-4"%.*

8&%:,'%#':&%%)#$&,)4%&#^(&#>rP#
8&,)Y)/0##
>%','4(&K#:().+:4(&K#.,%-%:4&,:##
5,)#-,)%#6).#'$6:%#`"+3#

9V!

$%&!

$%&!

$%&!
W6&/%#',E%#
V$#4(#!_]3#@#13##
5,)#-,)%#6).#'$6:%#1]"+3#



&1.'/%"*

•  58OP#'4&+:4+&%'#,)4&(.+:Y()#
•  5%:G6),:'#
•  9G%3,'4&I#R%-%:4&(#:G%3,'4&I#R$G(4(-,4G(/&6$GI#
•  S:&%%)#$&,)Y)/#
•  [+,"0*
•  h6::+3#.%$(',Y()#
•  8-6'36#
•  T)7#i%4#$&,)Y)/#

9X!



[+,"0*D0/''/%(*

9Y!

9"!#-6'%&#



9Z!

\:8*8=6*[+,"0*D0/''/%(**

W :*%"A*("%"0+2&%*&5*41'2*3"+4*]^*'+,"0*+0"*%&A*

+;+/'+3'"*&%*.$"*4+0B".**

P90/''/%(*,-""D*%"+0*_``*$&'",*-"0*,"#*A/.$*_*

3"+4,*A&0B/%(*/%*-+0+''"'*TS``**$&'",P,"#*5&0*'+,"0*

&5*-0";/&1,*("%"0+2&%U*

PO&4"*-&,/2;"*.",.*$+;"*3""%*-"05&04"D*TR`#4*M*

R`#4U*

PQ`#4*M*Q`#4*8=6*.",.*+0"*/%*-0&(0",,*

*

W !$"*I%+'*8=6*#'"+%/%(*/,*#0/2#+'*D1"*.&*#+03&%/K+2&%a*

*

W G&0*'+0("*;&'14"*Tb```*4SU*H*.+B/%(*/%*+##&1%.*&%')*.$"*

)"+0')*[+,"0*4+/%."%+%#"*T%&.*.$"*'+,"0*#&,.UH*-0/#",*/%*

.$"*0+%("*&5*Rc``*<EGX4S*#&1'D*3"*0"+#$"Da*C/.$*

,/4/'+0*;&'14",*.$"*#$"4/#+'*8=6*-0/#"*/,*+0&1%D*_``*

<EGX4S*

*

W *!$"*4+M/414*.$0&1($-1.*&5*&%"*4+#$/%"*/,*

+--0&M/4+."')*R4S*-"0*D+)*TR_*$&10,Ua*O&*/%*#+,"*&5*

'+0("*;&'14",*4+%)*4+#$/%"*,$&1'D*01%*/%*-+0+''"'a*

#
#
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•  58OP#'4&+:4+&%'#,)4&(.+:Y()#
•  5%:G6),:'#
•  9G%3,'4&I#R%-%:4&(#:G%3,'4&I#R$G(4(-,4G(/&6$GI#
•  S:&%%)#$&,)Y)/#
•  W6'%&#
•  ^+##14*D"-&,/2&%*

•  8-6'36#
•  T)7#i%4#$&,)Y)/#

:O!



Base material composed of: 
-50um Polyimide foil : APICAL NP or AV 
-100nm sputtered Chromium 
-0.2um sputtered Copper 
-5um electrolytic copper 
 

51 

5um Copper 

5um Copper 

50um Polyimide CR layer 100nm 

8=6*3+,"*4+."0/+'*
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^+#114*D"-&,/."D*9[<**TD/+4&%D*'/B"*#&+2%(U*
5&0*6/#0&4"(+,*0",/,2;"*-0&."#2&%*

"!++

OD8!++

4+D"*/%*d+-+%*T#&10.",)*L<EN*:.,1$/B&*eL@=*1%/;"0,/.)K!



•  W6&/%#',E%#'$+k%&,)/#,'#6A6,-6J-%#
– b_]3#@#13#^(&#[%@,J-%#B-3#
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O-1f"0/%(*5+#/'/2",

Q3<LL+!<C3+65>!
!F2,=C!_>!/34K

[1=3A./!7>L+!
9D:!+!>1L.7

`3+G-5

`GLa5>,./!
=3>/5=

&5*`GLa5>!%1D!0=7D!
Fb?1=1!c3G3.K



d3>>?!N3.!75>!(>33Je!f,PC5J!
:9!

8&,,/-J*$/($*(0+%1'+0/.)*6/#0&4"(+,

Gossip is composed by: 
-High granularity read-out silicon pixel chip (50um x 50um pixel) 
-8um sputtered resistive layer on chip for spark protection 
-SU8 photoimageable material to create pillars 
-Few um sputtered  and patterned Aluminum layer to create the mesh 
 



&1.'/%"*

•  58OP#'4&+:4+&%'#,)4&(.+:Y()#
•  5%:G6),:'#
•  9G%3,'4&I#R%-%:4&(#:G%3,'4&I#R$G(4(-,4G(/&6$GI#
•  S:&%%)#$&,)Y)/#
•  W6'%&#
•  h6:++3#.%$(',Y()#
•  7'+,4+*

•  T)7#i%4#$&,)Y)/#
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7'+,4+,*

:V!

*
>G*J**** **5&0*D/"'"#.0/#*4+."0+/',*

9<*J* *5&0**#&%D1#2;"*4+."0/+',*
>N=*J *A/.$*#$"4/#+'*+,,/,.+%#"*

9>N=*J *A/.$*I"'D*+%D*#$"4/#+'*+,,/,.+%#"*
*

*

70&3'"4,J*
P?&%*1%/5&04/.)*&%*'+0("*,/K"*

P=.#$/%(*24"*;"0,1,*,$+-"*

P*6+M/414*-&,,/3'"*,/K"*
*

:D;+%.+(",J*
P:3'"*.&*-0&D1#"*,4+''"0*-+f"0%,*.$+%*#$"4/,.0)*

TA/.$*9>N=*7'+,4+U*

P8&&D*#+%D/D+."*5&0*51.10"*,.01#.10",*
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•  58OP#'4&+:4+&%'#,)4&(.+:Y()#
•  5%:G6),:'#
•  9G%3,'4&I#R%-%:4&(#:G%3,'4&I#R$G(4(-,4G(/&6$GI#
•  S:&%%)#$&,)Y)/#
•  W6'%&#
•  h6::+3#.%$(',Y()#
•  8-6'36#
•  N%B*Z".*-0/%2%(*
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N%BZ".*-0/%2%(**

•  5,),3+3#'4&+:4+&%'#':6-%#(^#1+3#
•  dP#'4&+:4+&%'#
•  >%','4(&'#K#:().+:4(&'#6).#.,%-%:4&,:'#
•  >%-6YA%#-6&/%#',E%#]":3#@#]":3#
•  W(Z#:('4#
•  ?6'4#$&(4(4I$,)/#
•  N(4#I%4#%@$-(&%.##
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<&%#'1,/&%*

*
•  56)I#4%:G),2+%'#6&%#%@,'Y)/#4(#J+,-.#58OP'#

– 5%:G6),:6-#C133#':6-%#'4&+:4+&%'D#
–  9G%3,:6-#C1""+3#':6-%#'4&+:4+&%'D#
–  S:&%%)#$&,)Y)/##
–  W6'%&#
– h6:++3#.%$(',Y()#

•  8-6'36#6).#,)7#i%4#$&,)Y)/#6&%#/((.#:6).,.64%'#
4(#$&(.+:%#d#P##1"+3#4(#1+3#':6-%#'4&+:4+&%'#,)#
4G%#^+4+&%_#

•  S,)/-%#J(6&.#(&#^(,-#.%4%:4(&#6&%#)%6&-I#&%6.I#
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