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Raps Project Description

= Jinvestigatien on diferent standard
CMOS technelegy.

= 2¢ opuimizationioffithe senser device

= Si pIxel design and eptimizatoen

= 4read-outand amplification
Clrcuitry design

5. digital” control system design
6: layout and chip falbrication

/: test and measure
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Technology
Analysis and Selection

= Standard CVIOS technelogy

= PIxel response optimizaton:
SEnsitive area size
Parasitic: capacitance evallanon

s B
= [fechnolegy selection:

0.16 um
no epi-layer
twin-tub CMQOS.
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System Architecture:
APS and WIPS

= RAPSOL chiprlayeut

LULLLLLL '”"+|-' L, " +0.18 um CMOS technology.

«18/33 V.

+ A/D VLSI design.

+ 11 APS matrices.

* B WIPS matrices.

* B main test structures.
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APS pixel and architecture

APS (Active Pixel Sensor): classicall selution for vision
applicatien

Optimization el the sensitiverarea, maximizing the pixel
QUIpUL Voeltage swingk
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APS pixel and architecture

= Erame-based read-out scheme
= Seral rew sean / serial eutput
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WIPS pixel Idea

Problem: detect a “sparnse” event in a pixel maitrix.
WIP'S solution: aniinnovative: pixeliiolr a spanse read-eut scheme.

FEODO FPFBE1 PBZ2 FB3 PB4 FPBS FPBG6 FBY

“keypad’-like structure
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WIPS pixel
The WIPS Pixel Sensor

* Device/Circuit analysis. c, Tothe COL amplifier..

OuUT _COL
Vp )

b
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RESET

i pMOS

To the ROW amplifier... ¢,
OUT_ROW

nMOS
"
RESET

Int

L

(D Verp is charged-up
through a RESET pulse.

@ Ifa particle hit occurs,

@ The Vi, voltage is
Verp . pMOS goes ON...

raised up to
Vern = VDD'lval
(with Vo, < [V |).

@ A conductive path allows !
for the charge of Cyoun.

Particle hit
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WIPS pixel
The WIPS Pixel Sensor
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WIPS pixel
The WIPS Pixel Sensor
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WIPS pixel
The WIPS Pixel Sensor

» Device/Circuit analysis. To the COL amplifier...

ON ¢,
I’ G OUT_COL

Vb

To the ROW amplifier... ¢,
OUT_ROW D‘Fx

OFF

“{. *

0

b

5 ©

X

nMOS

—0
ON RrpseT

Int

(D Verp is charged-up
through a RESET pulse.

7

R
7

@ Ifa particle hit occurs,

@ The Vi, voltage is
Verp . pMOS goes ON...

raised up to
Vern = VDD'lval
(with Vo, < [V |).

@ A conductive path allows !
for the charge of Cyoun.

Particle hit

5th INTERNATIONAL MEETING ON FRONT END ELECTRONICS FEE2003
CMOS active pixel sensor architectures for particle detectors




WIPS pixel
The WIPS Pixel Sensor
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WIPS pixel
The WIPS Pixel Sensor
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WIPS pixel
The WIPS Pixel Sensor
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WIPS pixel
The WIPS Pixel Sensor
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WIPS pixel
The WIPS Pixel Sensor
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WIPS architecture

Sparse read-out scheme
Single row scan /[ serial out (n + n) X Tclk
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WIPS Performance

ROW Analog Output

/

Dark rows

Hit row

AV =238 mV

5.5188u 5.8282u

time {5}

Time [s]

= Large voltage swing
= _eakage current control

= K L
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INEN

Chip fabrication

= Severall protetypal matrices:
diffierent sulstrate opliens (tWwin-twi,
prwellfblocking layer, bias scheme)
dilierent an@ay/ sizes
diffierent device sizes andipitches.

= Randem| pixel access:
[eW,, colUmI dECOUENS.

digitally-programmanle bias of read-eui
amplifiers.

= Analog/Digitall layout.
= Different bonding schemes.
= | ayout suitable for laser testability.

AT
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Architecture Evolution

= “On-pixel* voltage amplification.
= EXploltation| of effiective addressing oi pixel anray.
= Poewer dissipation criticall-> dark cUirfent reduction...

to ROW line

Viphj
N>

V(am [ “
= P ) I 30 rMp ]

to COLUMN line
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Conclusions

e suitanility, ol standarel CIVIOS technelegy for
particle detectien hasi heen nvestigated.

Diiferent pixelfiayeut andiead-out SChemes have Been
devised andimplemented.

RARSOL chipfakrcation has heen completed
llest resultsiare expected in the near futtre.

Waerkis'hemg- carried outtoward RAPS02 chiprdesign,
aiming at S/N ratio improvement and efficient (Sparse)
read mode of pixel array.
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