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High Sensitivity Mammography with a new generation 
of silicon pixel sensors

A. Mischke

H. de Jong

Fast readout (SPIDR), 
mechanics and software.

Contact with radiology group
and  Physicians. Test on a 
working Mammography setup.

Chip design and test-beam.

Mammo project
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1) X-Ray source

Mammography
3) Object

Human breast
Phantom

2) Detector

Image courtesy

Mammography tests
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~ limit of the resolution

Unresponsive

Image taken @ UMC
with the mammographer

Mammography tests
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CNR: 39.4

Constrat
Noise

Ratio (CNR)

Rose criteria - CNR
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CNR: 22.5

Constrat
Noise

Ratio (CNR)

Rose criteria - CNR
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Guided Color reconstruction Vs. conventional X-ray

M
at
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Optical transceiver

Beyond planar X-ray imaging



Resolving material using k-edges

A series of images can be taken with varying energy thresholds.

Different materials will have different combination of signal level at the 
thresholds.

No Sample

Behind Sample

X-ray Attenuation Curves Camera Signal
http://www.xrayphysics.com/attenuation.html

Material-resolved imaging

http://www.xrayphysics.com/attenuation.html
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Attenuation

Taking

materials

energies thicknesses

Color reconstruction

Material-resolved reconstruction – NO edges
Attenuation coeff reco
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ASI
Medipix3RXPlanar Color reconstruction

Making the invisible visible

Conventional X-ray can not resolve entangled
material structure.  Color X-ray can !

Cu 99% C.L.

Al 99% C.L.
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ASI
Medipix3RX

Slice

Sinogram

CT reconstruction 

angle

CT reconstruction
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SPIDR
Medipix3RX status report

Multi-threshold Fast material ID

Improves energy
resolution

Enhances work
energy range

Reliable calibrationTHL(E) calibration linear

Programmable gain (4)

Charge Summing Mode

Medipix3RX



 -13- 13

1. TH0 is applied to the 
local signal

2. Arbitration circuitry 
identifies the pixel with 
largest charge and 
supresses the pixels with 
lower signal

4. The pixel with highest 
charge checks the adjacent 
summing circuits to see if at 
least one of them exceeds 
TH1

3. In parallel, the charge 
has been reconstructed in 
the analog summing circuits

The algorithm for charge reconstruction and hit 
allocation: Charge Summing Mode

Advantage of small pixels without disadvantage of charge sharing

CONFIDENTIAL
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SPIDR
Medipix3RX status report
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SPIDR
Medipix3RX status report

Backup slides
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SPIDR
Medipix3RX status reportThreshold calibration

Zr (15.9 keV)

Cd (23.2 keV)

Cu (8.0 keV)

No beam



  

Setup

John Idarraga

SPIDR
Medipix3RX status report

Stepper motor

Xilinx eval board

MPX3Rx(v1)
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Achieved.

- Handshake: Firmware – LEON software – user software.
- The Medipix3RX is working multi-threshold.
- Equalization is ready for both high and low thresholds.
- Software to take and process images is coming together.
- Ready for mammo phantoms and CT.

Leon + standalone
soft

FPGA – infras Soft + Analysis

SPIDR
Medipix3RX status report



  

Mammography project status

Resolution – test patterns

John Idarraga

32 lines
Left-most row
165um pitch

Gap 55um

Pad size 110um



  

Mammography project status
Spatial resolution – Fine pitch - 55um pitch

John Idarraga

Correctly resolving the structure
It is possible to count the lines



  

Mammography project status

Spatial resolution – Spectroscopic - 110um pitch

John Idarraga

Not able to resolve at 55um pitch

- Need to review and validate the equalization procedure
- Run a complete test with test patterns.
- Calibration of thresholds
- Beam hardening calibration

Test the difference between Al and Glass attenuators
- Start the color reconstruction
- CT
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New SPIDR
SPIDR

Medipix3RX status report



  

New SPIDR

John Idarraga

SPIDR
Medipix3RX status report



  

Collaboration
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