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Outline of the Talk

• Silicon age (after the stone and iron ages)
• Silicon as the detection medium
• Detector grade silicon
• Simple diode silicon detectors
• Introduction of planar process for Si detectors
• Modern detector structures
• Perspectives
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Leakage Current: )2/( τ⋅⋅= ileak nqi
Where n_i is the density of carrier in intrinsic silicon, tau is 
the life time and N_t the density of traps in silicon bulk.
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Si(Li) detectors before 1982

To achieve low capacitance C parallel plate diode detectors 
had to be very thick. Problem with depletion voltage. (lithium)
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Junction detector
• Abrupt one sided junction (rectifying bias)



Developments in silicon detectors
after 1982

1) Planar technology (from IC production) 
introduced to production of silicon detectors

2) Segmentation of the surface to form multi-
detector

3) Application of the field parallel to the 
detector surface

4) Taking advantage of the field produced by 
ionized impurities (donors and acceptors). 

5) Implementation of transistors within detector

Planar tech. limited thickness of the detector up to .5mm



Efficiencies of planar detectors



Silicon strip detector



New Types of Silicon Detectors

•Linear silicon drift detectors mainly for position sensing

•Cylindrical drift detectors with extremely small capacitance 
as X-ray or optical photon detectors

•Fully depleted Charge Coupled Devices (CCD)

•Controlled Drift Detectors

•Etc.



Storage of charge in bulk of silicon



Principle of linear drift silicon 
detector (mainly for position 

determination)



Linear drift detector with 
segmented rectifying electrodes



X-ray drift detector



Potential within Drift Detectors



Single sided junction FET



X-ray fluorescence system



Applications in Art studies



The best room temp. spectrum



Low energy tails



Very high rate applications



Fully depleted CCD





Planar view of XAPMS



Electric field in classical XAPMS



Electric field in new XAMPS &FDCCD









Planar technology vs lithium



Summary & Conclusions

• Silicon is the ideal detection medium from 1 eV to 
10keV of photon energy

• The progress in production technology make 
silicon detectors almost room temperature 
detectors

• The silicon prepared by standard CMOS 
processing technology may in a near future 
replace several traditional detector structures 


