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The work has been carried out within Medipix2 collaboration

Medipix2 - hybrid pixel detector 

Medipix Quad

- compound from four 
Medipix2 detectors.

Principle of the data de-serialization 

Theserialdata from the Medipixare not loadeddirectly to the DSP, but they are firstly de-serializedvia
the fastshift registersandthe latch.
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Individual chips of multichip
assembly(Medipix Quad) can be
read out simultaneously,because
the fast shift registerisarrangedas
a four eight-bit segments. Each
segmentcanbe fed from separate
Medipixchip.
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Data are shifted to the registers 
at high frequency.

Counter counts up to 32and 
opens the latch.

DSPreadsthe paralleldata from
the latch at low frequency and
simultaneously the next data
from the Medipix are shifted to
the registersat highfrequency.

MEDical Imaging PIXel detector of 2nd generation
(CERN)

- available making possible real time imaging with 
high sensitivity and broad dynamic range

Pixels: 256 x 256
Pixel size: 55 x 55 mm2
Area: 1.5 x 1.5 cm2

Every cell is working as a single 
photon counting device for 
photons with energy given by low 
and high threshold settings.

1 pixel = 14 bits

Interfaces
The Medipix device is connected to PC by dedicated interface. There are several interface types allowing either 
high frame rateor good connectivity and portability.  

USB2Interface Design

With the new interface the drawbacksand limitations of the
currentlyusedinterfacesareeliminated. New interfacedesign
puts emphasison both speed of data read-out and good
connectivityandportability.

Design strategy

Usage of the USB2.0 interface
ÅIncreasethe transfer rate betweenthe interface and PC

Usage of the digital signal processor
ÅHigh data throughput
ÅHigh computational performance (up to 8000 mips)

permitssophisticateddata processing (threshold 
equalization, flat fieldcorrection, beam hardening 
ŎƻǊǊŜŎǘƛƻƴΣ ŎƭǳǎǘŜǊ ŀƴŀƭȅǎƛǎΣ Řŀǘŀ ŎƻƳǇǊŜǎǎƛƻƴ Χύ
ÅBuilt in management of large memory

Hardware de-serialization of the serial data 
ÅDecreasea processor load
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MUROS2is the FPGA based device serving as a bridge 
between Medipix2 chipboard and a universal data acquisition 
card for PCI computer slot. External power supplies for 
Muros2 interface and detector bias are needed. Due to large 
dimensions of these external devices and limited lengths of 
cables the applicability of the detector is reduced.

USB1.0interface extends the applicability of the 
Medipix2 device and make it more portable, but 
its transfer rate is limited to 5 frames per second.

USB2.0: 
SX2by Cypress

Operates at high (480 Mbps) or full (12 Mbps) speed

Digital Signal Processor: 
TMS320C6455 by Texas Instruments

1-GHzClock Rate 
eight functional units (up to 8000 mips)
128 MB Memory (1000 frames)
10/100/1000 Mb/s Ethernet MAC

De-serialization unit: 
Lattice XP FPGA

I/O - LVDS, CMOS
Speed - 440 MHz
Flexibility ςpossibility to change functionality without 

need of hardware modification
Dimensions ςall logic in one device (14 X 14 mm)

New interface block diagram

Features of the new interface

Å Data read-out speed: 440MHz
Å Data processing: up to 8000 mips
Å USB2.0 communication: 480 Mb/s
Å Build in 1 Gb/s Ethernet interface

Testing and Evaluation
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CMOS logic circuits
were used for the first 
prototype of the de-
serialization unit. 
Developed circuitry 
was adapted for the 
FPGA (LatticeXP) 
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