
Maurizio Boscardin

Maurizio Boscardin RD50 Meeting Torino 2016

AIDA-2020 annual meeting 16-17 june 2016 Desy

RD50 Meeting

Fondazione Bruno Kessler

Centre for Materials and Microsystems

Maurizio Boscardin

boscardi@fbk.eu



Maurizio Boscardin

Maurizio Boscardin RD50 Meeting Torino 2016

AIDA-2020 annual meeting 16-17 june 2016 Desy

RD50 Meeting

FBK in AIDA2020

ÅSi pixel on thin material : Si-Si and SOI

ïPlanar pixel on Si-Si (100 and 130 um thickness)

ï3D on thin substrate ( Si-Si)

ïActive Edge ( design completed)

Å Project INFN-FBK "RD_FASE2ñ

ÅLGAD 

ïPlanar pixel on Si-Si (100 and 130 um thickness)

Å Project  MEMS : INFN Torino and FBK
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Planar technology 1/3

Ån-on-p technology

Å Isolation by p-spray & p-stop

ÅDevice layer 100 and 

130um, support wafers

500um

ÅATLAS & CMS pixels; test 

structures

Qualify the starting material
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Planar technology 2/3

p++ low Wcm wafer

P- high Wcm wafer

Device wafer 100-150um

Handle wafer ( å 500um) to 

be thinned down up to é

Metal deposition on backside (if needed) after thinning
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Planar technology 3/3

V depl

16V for 100um 

20V for  130um

ATLAS FE-I4 IV 

For more info see Marco Meschini talk 

«Recent progress in AIDA2020 related activities in Florence»
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ÅThin sensors on support wafer: SiSi or SOI Ą Substrate qualification

ÅOhmic columns/trenches depth > active layer depth (for bias)

ÅJunction columns depth < active layer depth (for high Vbd)

ÅReduction of hole diameters to ~5 um

ÅHoles (at least partially) filled with poly-Si 

New single -side approach to 3D pixels

Process

Tests

p++ low Wcm wafer

P- high Wcm wafer

Handl e wafer t o be t hinned down

P- high Wcm wafer

p++ low Wcm wafer

SiO2

SiSi SOI

p-spray

Double-sided process not favoured for thin sensors, especially on 6ò wafers

Metal to be deposited after thinning Metal to be deposited after thinning

Handle wafer to be thinned down
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FE-I4
PSI4

6
dig

F
E-I3

R
D

5
3

 b
ig

F
C

P

R
D

5
3
 s

m
a
ll

F
C

P

S
T
R
I
P

STRIP

STRIP

S
T

R
IP

3D Pixel Wafer Layout

Thanks to Dalla Betta
Many different pixel geometries 
and pitch variations:

Å FE-I4 
ï 50 x 250 (2E) std
ï 50 x 50 (1E)
ï 25 x 100 (1E and 2E)
ï 25 x 500 (1E)

Å FE-I3
ï 50 x 50 (1E)
ï 25 x 100 (1E and 2E)

Å PSI46dig
ï 100 x 150 (2E and 3E) std
ï 50 x 50 (1E and 2E)
ï 50 x 100, 100 x 100 (2E + 4E)
ï 50 x 100, 100 X 150 (2E + 6E)
ï 25 x 100 (1E and 2E)

Å FCP
ï 30 x 100 (1E)

Å RD53
ï 50 x 50 (1E)
ï 25 x 100 (1E)
ï 25 x 100 (2E)

+ Test structures (strip, diodes, etc) 7
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A few pictures

ÅWafers with temporary metal
ÅGood lithographical quality
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SEM Pictures (1)
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SEM Pictures (2)
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