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_ What is a Medipix’?
- o Driven by CERN mcclil:)ix X

collaboration )
TS http://www.cem.ch/l\/\fiDlPlX/
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+ Small dead region.

* 3 eclges (out of 4) are freedsagm
boncling Pacls.



Medipixl readout ASIC(])

'0 Q.25 um technology

® 55 Um x55 Um Pixel size. 256x256 Pixels. 2 cm?.
' e Radiation hardness up to %00 krad, with some power

consump’tion increase, was confirmed.

| - After 500 krad, annealing of 100" for one week was

done: Performance recovered.

> Compatible with Si, GaAs and CdZnTe
SEensors.

. & Sensitive to Positive and negative Pulses.



Medipixl readout ASIC (1)

S Large dg namic range w/0 charge integrator

XS Preampli‘r:ier with leak current compensation
& Discriminator outPut 's counted bg al? bit counter.

+ S/N does not dePend on the integration time

E‘_nergg window comParator

e FEach cell counts up At AN Z

* Thus this chiP accepts about 0.4 G Pho’cons / mm?.

XS Ol:)eration mode is like Digital Camera.

o Almost dead-time less data accumulation and

o Data transfer



Schematic of a cell

2 504 transistors per cell / 8uw per cell.
* A 1§~bit shift register being used in two modes.

* As acounterinthe integration mode
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Input stage Vil -, -

o leak current compensation. | E—
s f1in>0 = Vout<0O fin _ .\ - Vout
* =More current to Mib Gnd | : "
* =More current to M2 gﬂ’mamp
o =M2 absorbs lin ol |
* =Vin becomes O J;l | :; Cd El]}u‘um&

& Fine balance can be tuned
by vibk =Vout can be

acljustecl.



i ]
iy g, S e 8 W .'--nr-lu.-..-r.........-..,.ﬂl B R e T s i W

il A i B i = il

- g

Cell structure

] Preampll er
2. H:gh discriminator
5. Low discriminator

4. 8-bit conﬁguration
register

) Double
discriminator

6. Shift regjster and
control |ogic

35 um

T e«

i i “F’ ¥
Bl s B

o

HE | - ACEREREERRERER

- (TR

R e o R o e

o ocla WK

it el

FERIRENT IS DI
:-1“-' L h IR . -q

B |




Readout
o 256 cells are connected in
series.
o Hx256=%228 bit shift register.
* Intotal 256x3228=851968 bits
| are readout
. & Series readout: 0.85Mbit/
L 100 MHz= 8.5 msec / chip

* In32 bit Para”el readout:
270 usec per e chil:)

16120 um

3328 -bit Pixel Column-0

3328 -bit Pixel Column-1

14080 pm (pixel array)

3328-bit Pixel Column-255
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Exa m PIC: X—-rag image of a sardine.

*A Mo X~-ray tube, 25 |<\/, 10 mAs, + 50 um
Mo filter.
oDistance target—-object TEET:
OMecliPixl ASIC bump—-bonclecl to a
500 pm thick silicon sensor, 1Imm bg I
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mm, was stePPecl for one detector width

in x and half a detector width in Y.
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OAcquiSition time per image: 500 ms.
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*No image correction was used (raw
datal).

oThe thickness of the fishbones

corresponds rougﬂly to the Pixel size.
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Example P
Even 5.9 KeV X ray (Fe) can be detected.
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X-ray image (lower image) of a fly (see optical
image above) using a -~ Fe radioactive source
(5.9 keV X-rays!) and the Medipix1 chip bump-
bonded to a 300 gm thick silicon sensor.

To reach such low energies the threshold
adjustment facility of Medipix1 was used.
Moreover, a flat field correction was applied, but
no filtering.

The acquisition time chosen for this image was 5 £
hours (source of 4.6 MBq relatively far away for '
uniform illumination) which shows the stability
of the system. The average number of counts in
the background was ~23000.

[CERN group]
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i Shortcomings of Meclipix and
imProvement strategy

- If charge is shared with adjacent cells, a strict

window comparison s not Possible.

_;'.0 ProPosecJ solution:

XS Hexagonal Pixe

arrangement

, 1
® Jime over thres
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Test of silicon Pixel sensor

& Simulation by SFEAD Preclicts
&2 guarcl rings (P+) between main guarcl ring and

scribe eclge imProves the electric field.

_' o A test sensor with 500 and 525 Um was made.

1 9 Detection efﬁcf ency was what can be expectecl
' ]:)3 FRAD similtation.

* In summary, theg confirmed simulation based

on TCAD incorporated with X~ray CroOss

_ section data can rel:)rocluce the real sensor
- behavior.
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