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Activities where Genova is Beneficiary 
Task	
  4.4	
  Interconnec/ons	
  
•  Produce	
  through-­‐silicon	
  vias	
  on	
  wafers	
  from	
  Task	
  4.2	
  
•  Connect	
  chips	
  with	
  TSVs	
  to	
  detectors	
  from	
  WP7	
  
•  Test	
  radiaAon	
  hardness	
  of	
  interconnecAons	
  
Genova:	
  develop	
  fine	
  pitch	
  /	
  high	
  density	
  indium	
  bump-­‐bonding	
  within	
  RD_FASE2	
  
Task	
  6.4	
  HV/HR-­‐CMOS	
  Hybridisa/on	
  
•  Perform	
  basic	
  R&D	
  on	
  capaciAve	
  interconnecAon	
  	
  
•  Setup	
  producAon	
  faciliAes	
  for	
  full-­‐prototype	
  assemblies	
  (chips	
  on	
  test	
  boards)	
  
•  Deliver	
  full	
  assemblies	
  to	
  all	
  parAcipaAng	
  projects	
  
•  InvesAgate	
  opAons	
  for	
  future	
  industrializaAon	
  of	
  the	
  interconnecAon	
  process	
  	
  
Genova:	
  develop	
  CCPD	
  hybridizaAon	
  with	
  Barcelona	
  and	
  Liverpool	
  as	
  othe	
  
beneficiaries.	
  
Ques/on	
  mark:	
  ATLAS	
  is	
  going	
  monolithic,	
  do	
  we	
  sAll	
  need	
  CCPD?	
  
Milestones	
  (Genova)

Del no.  Deliverable name  WP no.  Planned delivery date 
D6.4  Radiation tolerance assessment  WP6  M46   
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Da ridiscutere 

36 000 
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Tabella 2016 (da Chiara) 

Dovrebbero	
  
essere	
  76	
  k€	
  
Invece	
  di	
  57.6	
  k€	
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Costo del personale (2009) 1 of 2 

Profilo Livello
Fascia

stip.

Stip.

base

Retr. pos.

fissa

Progress.

econom.

Indennità

di Ente

Ind.valor.

profess.

Oneri

specifici

Annualità

Ind. Anz.
Costo annuoOneri prev.

Competenze

lorde

Trattamento economico fondamentale Trattamento economico accessorio

XIII mens.

Tot. Oneri: 33,5930 di cui IRAP: 8,5000

Costo annuo

(rendic. UE)
IRAP

Prima fascia retribuzione pensionabile: 42.069,00Costi unitari annui per profilo, livello, fascia stipendiale

Ind.Vac.

Contr.

Dirigente di Ricerca I I 47.781,36 2.640,00 259,20 4.313,60 77.338,6613.716,4254.662,343.981,78 72.692,36 4.646,30

Dirigente di Ricerca I II 52.656,60 2.640,00 259,20 4.753,72 84.834,5115.041,7159.943,854.388,05 79.739,28 5.095,23

Dirigente di Ricerca I III 57.716,04 2.640,00 259,20 5.210,48 92.613,5816.417,0765.424,914.809,67 87.052,46 5.561,12

Dirigente di Ricerca I IV 62.742,72 2.640,00 259,20 5.664,27 100.342,2717.783,5370.870,485.228,56 94.318,28 6.023,99

Dirigente di Ricerca I V 71.907,00 2.640,00 259,20 6.491,60 114.432,6720.274,7680.798,455.992,25 107.564,81 6.867,87

Dirigente di Ricerca I VI 78.829,20 2.640,00 259,20 7.116,53 125.075,8122.156,4988.297,506.569,10 117.570,52 7.505,29

Dirigente di Ricerca I VII 87.805,32 2.640,00 259,20 7.926,87 138.876,9124.596,5798.021,637.317,11 130.545,07 8.331,84

Primo Ricercatore II I 37.025,40 2.196,00 259,20 3.342,57 60.207,8310.681,1042.566,053.085,45 56.589,72 3.618,11

Primo Ricercatore II II 40.510,56 2.196,00 259,20 3.657,20 65.566,3911.628,5146.341,643.375,88 61.627,35 3.939,04

Primo Ricercatore II III 44.110,32 2.196,00 259,20 3.982,18 71.101,1512.607,0750.241,383.675,86 66.830,63 4.270,52

Primo Ricercatore II IV 47.704,20 2.196,00 259,20 4.306,63 76.626,8713.584,0354.134,753.975,35 72.025,41 4.601,45

Primo Ricercatore II V 53.756,16 2.196,00 259,20 4.852,99 85.931,9715.229,2060.691,044.479,68 80.773,23 5.158,74

Primo Ricercatore II VI 58.750,80 2.196,00 259,20 5.303,89 93.611,4016.586,9566.101,904.895,90 87.992,74 5.618,66

Primo Ricercatore II VII 65.150,28 2.196,00 259,20 5.881,62 103.450,8318.326,5973.034,675.429,19 97.242,88 6.207,95

Ricercatore III I 29.017,80 1.884,00 259,20 2.619,66 47.479,058.426,0233.579,152.418,15 44.624,83 2.854,23

Ricercatore III II 31.407,60 1.884,00 259,20 2.835,41 51.153,469.075,6636.168,102.617,30 48.079,17 3.074,29

Ricercatore III III 33.873,12 1.884,00 259,20 3.057,99 54.944,289.745,8938.839,082.822,76 51.642,96 3.301,32

Ricercatore III IV 36.404,88 1.884,00 259,20 3.286,55 58.836,9510.434,1341.581,823.033,74 55.302,50 3.534,45

Ricercatore III V 40.892,04 1.884,00 259,20 3.691,64 65.736,1211.653,9246.442,913.407,67 61.788,47 3.947,65

Ricercatore III VI 44.443,68 1.884,00 259,20 4.012,28 71.196,8912.619,4050.290,523.703,64 66.922,20 4.274,69

Ricercatore III VII 48.988,56 1.884,00 259,20 4.422,58 78.184,8113.854,8855.214,144.082,38 73.491,60 4.693,20

Dirigente Tecnologo I I 47.781,36 2.640,00 259,20 4.313,60 77.338,6613.716,4254.662,343.981,78 72.692,36 4.646,30

Dirigente Tecnologo I II 52.656,60 2.640,00 259,20 4.753,72 84.834,5115.041,7159.943,854.388,05 79.739,28 5.095,23

Dirigente Tecnologo I III 57.716,04 2.640,00 259,20 5.210,48 92.613,5816.417,0765.424,914.809,67 87.052,46 5.561,12

Dirigente Tecnologo I IV 62.742,72 2.640,00 259,20 5.664,27 100.342,2717.783,5370.870,485.228,56 94.318,28 6.023,99

Dirigente Tecnologo I V 71.907,00 2.640,00 259,20 6.491,60 114.432,6720.274,7680.798,455.992,25 107.564,81 6.867,87

Dirigente Tecnologo I VI 78.829,20 2.640,00 259,20 7.116,53 125.075,8122.156,4988.297,506.569,10 117.570,52 7.505,29

Dirigente Tecnologo I VII 87.805,32 2.640,00 259,20 7.926,87 138.876,9124.596,5798.021,637.317,11 130.545,07 8.331,84

Primo Tecnologo II I 37.025,40 2.196,00 259,20 3.342,57 60.207,8310.681,1042.566,053.085,45 56.589,72 3.618,11

Primo Tecnologo II II 40.510,56 2.196,00 259,20 3.657,20 65.566,3911.628,5146.341,643.375,88 61.627,35 3.939,04

Primo Tecnologo II III 44.110,32 2.196,00 259,20 3.982,18 71.101,1512.607,0750.241,383.675,86 66.830,63 4.270,52

Primo Tecnologo II IV 47.704,20 2.196,00 259,20 4.306,63 76.626,8713.584,0354.134,753.975,35 72.025,41 4.601,45

INFN - Tab Costi - 28-09-2009 - 15:08 Pag. 1
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Costo del personale (2009) 2 of 2 

Profilo Livello
Fascia

stip.

Stip.

base

Retr. pos.

fissa

Progress.

econom.

Indennità

di Ente

Ind.valor.

profess.

Oneri

specifici

Annualità

Ind. Anz.
Costo annuoOneri prev.

Competenze

lorde

Trattamento economico fondamentale Trattamento economico accessorio

XIII mens.

Tot. Oneri: 33,5930 di cui IRAP: 8,5000

Costo annuo

(rendic. UE)
IRAP

Prima fascia retribuzione pensionabile: 42.069,00Costi unitari annui per profilo, livello, fascia stipendiale

Ind.Vac.

Contr.

Primo Tecnologo II V 53.756,16 2.196,00 259,20 4.852,99 85.931,9715.229,2060.691,044.479,68 80.773,23 5.158,74

Primo Tecnologo II VI 58.750,80 2.196,00 259,20 5.303,89 93.611,4016.586,9566.101,904.895,90 87.992,74 5.618,66

Primo Tecnologo II VII 65.150,28 2.196,00 259,20 5.881,62 103.450,8318.326,5973.034,675.429,19 97.242,88 6.207,95

Tecnologo III I 29.017,80 1.884,00 259,20 2.619,66 47.479,058.426,0233.579,152.418,15 44.624,83 2.854,23

Tecnologo III II 31.407,60 1.884,00 259,20 2.835,41 51.153,469.075,6636.168,102.617,30 48.079,17 3.074,29

Tecnologo III III 33.873,12 1.884,00 259,20 3.057,99 54.944,289.745,8938.839,082.822,76 51.642,96 3.301,32

Tecnologo III IV 36.404,88 1.884,00 259,20 3.286,55 58.836,9510.434,1341.581,823.033,74 55.302,50 3.534,45

Tecnologo III V 40.892,04 1.884,00 259,20 3.691,64 65.736,1211.653,9246.442,913.407,67 61.788,47 3.947,65

Tecnologo III VI 44.443,68 1.884,00 259,20 4.012,28 71.196,8912.619,4050.290,523.703,64 66.922,20 4.274,69

Tecnologo III VII 48.988,56 1.884,00 259,20 4.422,58 78.184,8113.854,8855.214,144.082,38 73.491,60 4.693,20

Direttore di divisione r.e. IV 29.399,40 6.094,27 2.920,85 53.610,879.521,1937.943,622.449,95 50.385,66 3.225,21

Direttore di divisione r.e. IV I 29.399,40 1.198,21 5.769,07 2.893,75 54.750,059.740,2638.816,632.449,95 51.450,64 3.299,41

Direttore di divisione r.e. IV II 29.399,40 2.396,42 5.769,07 2.893,75 56.350,7810.040,9240.014,842.449,95 52.949,51 3.401,26

Direttore di divisione r.e. IV III 29.399,40 3.594,63 5.769,07 2.893,75 57.951,5010.341,5941.213,052.449,95 54.448,39 3.503,11

Collaboratore Tecnico E.R. IV 25.298,76 5.869,04 2.540,24 46.994,698.349,9533.276,032.108,23 44.166,22 2.828,46

Collaboratore Tecnico E.R. IV I 25.298,76 1.198,21 5.869,04 2.540,24 48.595,418.650,6234.474,242.108,23 45.665,10 2.930,31

Collaboratore Tecnico E.R. IV II 25.298,76 2.396,42 5.869,04 2.540,24 50.196,148.951,2935.672,452.108,23 47.163,98 3.032,16

Collaboratore Tecnico E.R. IV III 25.298,76 3.594,63 5.869,04 2.540,24 51.796,869.251,9536.870,662.108,23 48.662,85 3.134,01

Funzionario di Amministrazione IV 25.298,76 5.869,04 2.540,24 46.994,698.349,9533.276,032.108,23 44.166,22 2.828,46

Funzionario di Amministrazione IV I 25.298,76 1.198,21 5.869,04 2.540,24 48.595,418.650,6234.474,242.108,23 45.665,10 2.930,31

Funzionario di Amministrazione IV II 25.298,76 2.396,42 5.869,04 2.540,24 50.196,148.951,2935.672,452.108,23 47.163,98 3.032,16

Funzionario di Amministrazione IV III 25.298,76 3.594,63 5.869,04 2.540,24 51.796,869.251,9536.870,662.108,23 48.662,85 3.134,01

Collaboratore Tecnico E.R. V 22.977,48 5.433,00 2.311,44 42.823,887.609,5230.325,271.914,79 40.246,23 2.577,65

Funzionario di Amministrazione V 22.977,48 5.433,00 2.311,44 42.823,887.609,5230.325,271.914,79 40.246,23 2.577,65

Collaboratore di amministrazione V 22.977,48 5.433,00 2.311,44 42.823,887.609,5230.325,271.914,79 40.246,23 2.577,65

Collaboratore di amministrazione V I 22.977,48 1.040,78 5.433,00 2.311,44 44.214,297.870,6831.366,051.914,79 41.548,17 2.666,11

Collaboratore di amministrazione V II 22.977,48 2.081,56 5.433,00 2.311,44 45.604,708.131,8532.406,831.914,79 42.850,12 2.754,58

Collaboratore di amministrazione V III 22.977,48 3.122,34 5.433,00 2.311,44 46.995,118.393,0133.447,611.914,79 44.152,06 2.843,05

Collaboratore Tecnico E.R. VI 21.050,64 4.652,86 2.103,41 38.785,006.889,9727.457,721.754,22 36.451,10 2.333,91

Operatore tecnico VI 21.050,64 4.652,86 2.103,41 38.785,006.889,9727.457,721.754,22 36.451,10 2.333,91

Operatore tecnico VI I 21.050,64 911,56 4.652,86 2.103,41 40.002,787.118,7028.369,281.754,22 37.591,39 2.411,39

Operatore tecnico VI II 21.050,64 1.823,12 4.652,86 2.103,41 41.220,567.347,4429.280,841.754,22 38.731,69 2.488,87

INFN - Tab Costi - 28-09-2009 - 15:08 Pag. 2
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Participants 
Partecipan/	
  ufficiali	
  con	
  repor/ng:	
  

• Alessandro	
  Rovani	
  (CTER):	
  0.2	
  FTE	
  /	
  year	
  X	
  4	
  years	
  
• Claudai	
  Gemme	
  (Ric.INFN):	
  0.1	
  FTE	
  dal	
  1/5/2016	
  
• Assegno	
  di	
  ricerca	
  tecnologico	
  richiesto:	
  2	
  anni	
  –	
  75%	
  AIDA-­‐2020,	
  25	
  %	
  Fondi	
  DireRore	
  	
  	
  

Partecipan/	
  effeLvi:	
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Measurement	
  of	
  the	
  height	
  profile	
  of	
  	
  a	
  FE-­‐I4	
  chip	
  
aWer	
  SU8	
  deposi[on.	
  Height	
  of	
  pillars	
  is	
  uniform.	
  The	
  
residual	
  rounding	
  on	
  top	
  is	
  due	
  border	
  effect	
  in	
  single	
  
chips.	
  Irregularity	
  in	
  the	
  profile	
  reflect	
  real	
  difference	
  
of	
  thickness	
  of	
  the	
  FE-­‐I4.	
  	
  

Fi
gu
re
	
  :	
  
in
te
rc
on

ne
c[
on

	
  
pr
oc
es
s	
  f
or
	
  c
ap
ac
i[
ve
	
  

co
up

le
d	
  
de

te
ct
or
s.
	
  

www.microchem.com

Substrate Preparation
To obtain maximum process reliability, substrates should be 
clean and dry prior to applying SU-8 2000 resist. For best 
results, substrates should be cleaned with a piranha wet etch 
(using H2SO4 & H2O2) followed by a de-ionized water rinse.  
Substrates may also be cleaned using reactive ion etching 
(RIE) or any barrel asher supplied with oxygen.  Adhesion 
promoters are typically not required. For applications that 
include electroplating, a pre-treatment of the substrate with 
MCC Primer 80/20 (HMDS) is recommended.

Coat
SU-8 2000 resists are available in twelve standard viscosities. 
This processing guideline document addresses six products: 
SU-8 2000.5, SU-8 2002, SU-8 2005, SU-8 2007, SU-8 2010 
and SU-8 2015. Figures 1.a. and 1.b. provide the information 
required to select the appropriate SU-8 2000 resist and spin 
conditions to achieve the desired film thickness.

Recommended Program
1.) Dispense 1ml of resist for each inch (25mm) of substrate 
diameter.
2.) Spin at 500 rpm for 5-10 seconds with acceleration of 100 
rpm/second.
3.) Spin at 2000 rpm for 30 seconds with acceleration of 300 
rpm/second.

Edge Bead Removal (EBR)
During the spin coat process step, a build up of photoresist 
may occur on the edge of the substrate. In order to 
minimize contamination of the hotplate, this thick bead 
should be removed. This can be accomplished by using a 
small stream of solvent (MicroChem’s EBR PG) at the edge 
of the wafer either at the top or from the bottom.  Most 
automated spin coaters now have this feature and can be 
programmed to do this automatically.

By removing any edge bead, the photomask can be placed 
into close contact with the wafer, resulting in improved 
resolution and aspect ratio.

Soft Bake
A level hotplate with good thermal control and uniformity is 
recommended for use during the Soft Bake step of the 
process. Convection ovens are not recommended. During 
convection oven baking, a skin may form on the resist. This 
skin can inhibit the evolution of solvent, resulting in 
incomplete drying of the film and/or extended bake times. 
Table 2. shows the recommended Soft Bake temperatures 
and times for the various SU-8 2000 products at selected 
film thicknesses.

Note: To optimize the baking times/conditions, remove the 
wafer from the hotplate after the prescribed time and allow 
it to cool to room temperature. Then, return the wafer to the 
hotplate. If the film ‘wrinkles’, leave the wafer on the 
hotplate for a few more minutes.  Repeat the cool-down 
and heat-up cycle until ‘wrinkles’ are no longer seen in the 
film.

Table 2. Soft Bake Times

 Figure 1.a. SU-8 2000 Spin Speed vs. Thickness 
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Figure 1.b. SU- 8 2000 Spin Speed vs. Thickness 
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 Table 1. SU-8 2000 Viscosity 

SU-8 2000 % Solids Viscosity (cSt) Density (g/ml)
2000.5 14.3 2.49 1.070
2002 29.00 7.5 1.123
2005 45.00 45 1.164
2007 52.50 140 1.175
2010 58.00 380 1.187
2015 63.45 1250 1.200

THICKNESS SOFT BAKE            
TIME

microns minutes @ 95°C
0.5 - 2 1
3 - 5 2
6 - 15 2 - 3
16 - 25 3 - 4
26 - 40 4 - 5

Figure	
  :	
  Height	
  of	
  SU8	
  deposits	
  as	
  a	
  
func[on	
  of	
  the	
  rota[on	
  speed	
  during	
  the	
  
deposi[on	
  process	
  and	
  different	
  versions	
  
of	
  the	
  SU8	
  photoresist.	
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WP6.4 

      

          ZOOM 

•  6	
  x	
  6”	
  wafers	
  produced	
  by	
  FBK:	
  
•  30	
  FE-­‐I4	
  size	
  devices	
  with	
  16	
  x	
  4	
  to	
  24	
  x	
  4	
  capacitors	
  

to	
  test	
  uniformity	
  
•  2	
  will	
  be	
  spinned	
  at	
  Selex	
  with	
  SU8	
  (3	
  and	
  5	
  µm	
  

thickness)	
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INFN_WP6 (dubbi su compilazione) 

  Si	
  debbono	
  inserire	
  AdR	
  come	
  personale	
  AIDA	
  (verdino)?	
  	
  
  Come	
  personale	
  staff	
  su	
  progec	
  correlaA:	
  va	
  messo	
  il	
  valore	
  rendicontato	
  nei	
  Amesheet	
  e	
  basta	
  
Other	
  direct	
  cost	
  su	
  progec	
  correlaA:	
  mecamo	
  finanziamenA	
  ricevuA?	
  O	
  spese	
  faee?	
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Commenti su WP6 
  Interazioni	
  tra	
  i	
  gruppi	
  inesistente	
  per	
  le	
  task	
  1,	
  2	
  e	
  3.	
  Per	
  la	
  4	
  (coinvolta	
  
Genova)	
  si	
  è	
  tentato	
  3	
  volte	
  di	
  riunirsi	
  telefonica.	
  In	
  2	
  casi	
  in	
  sovrapposizione	
  
con	
  impegni	
  personali	
  e	
  il	
  terzo	
  non	
  ha	
  funzionato	
  il	
  vidyo	
  link!	
  

  Vi	
  è	
  stato	
  un	
  WS	
  su	
  HV-­‐CMOS	
  e	
  TCAD	
  il	
  12	
  e	
  13	
  Maggio	
  2016:
heps://indico.cern.ch/event/497449/	
  

  Dubbi	
  su	
  conAnuare	
  progeeo	
  di	
  Ibridizzazione	
  CCPD	
  se	
  la	
  scelta	
  di	
  ATLAS	
  (dopo	
  
ALICE)	
  è	
  di	
  andare	
  su	
  monoliAci	
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SPARE 
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WP4.4 – Results (RD_FASE2) 

Credits:	Alessandro	Rovani	–	INFN	/	Genova	

FBK	dummy	wafers	with	resisAve	chains:	
•  6-inch,	640µm	thick	wafers	with	30	FE-I4	size	dummy	chips	(or	4	x	quarter	chips)	
•  Metal	pad:	18	and	20	µm	
•  PassivaAon	open:	10	and	12	µm	
•  Indium	bump	size:	12	and	16	µm	
•  120	k-bumps/chip,	21k	bumps	tested	(124	chains	with	172	bumps	uniformly	

distributed	ove	the	chip	surface)	

15/02/16	 Leonardo	Rossi	-	ITk	module	meeAng	 2	

See:	
  G.	
  AlimonA	
  (INFN-­‐Mi),	
  G.	
  Darbo	
  (INFN-­‐Ge),	
  A.	
  Rovani	
  (INFN-­‐Ge	
  )and	
  L.	
  Rossi	
  (INFN-­‐Ge)	
  	
  @	
  February	
  2016	
  ATLAS	
  Week	
  	
  
hRps://indico.cern.ch/event/461382/contribu[ons/1132948/aRachments/1228652/1799976/Flip-­‐chip_50x50um.pdf	
  	
  
See:	
  G.F.	
  Dalla	
  BeRa	
  –	
  this	
  mee[ng	
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•  Measure	124	chains	with	172	bumps	in	series.	Must	apply	150V	
(Imax=100µA)	to	break	the	naAve	Indium	oxide	before	R-measurement	

R	
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•  Resistance	across	each	chain	of	172	bumps	(124	chains)	

Rbump~	24Ω,	it	goes	don	to	~10W	ajer	few	HV150V	cycles	

  No	
  “open”	
  amongst	
  64k	
  bumps	
  (3	
  chips)	
  	
  
  No	
  indicaAons	
  of	
  shorts	
  (either	
  through	
  x-­‐ray	
  or	
  sample	
  resistance	
  measurement)	
  	
  


