
 
 

Silicon Radiation Detectors 

How do they work? 
The basic building block is a p-n junction diode which is reverse 

biased to create a region free of charge carriers, known as the 

depletion region. By using high resistivity silicon, depletion depths of 

300 microns or more can be achieved at a bias of 50-1 OOV Ionising 

or electromagnetic radiation entering the depletion region creates 

electron-hou pairs which are separated by the bias field and collected 

at the electrodes. The number of electron-hole pairs, and therefore the 

amount of charge collected, is directly proportional to the energy of 

the incoming radiation. 

Technical Guide 

Applications 
Silicon detectors are particularly suitable for the detection of ionising 

radiation such as alpha particles, electrons, positrons and heavy ions. 

Discrete detectors are widely used in the nuclear industry and in nuclear 

physics research for both radiation monitoring and spectrometry. Some 

typical applications are given below under Detector Types. 

Detector arrays such as microstrips and pixels are used in high energy 

physics research for position sensing and in the medical field for 

imaging applications. 

 

The detection system comprises the diode, an external pre- amplifier 

and signal processing and data collection electronics. The detector 

itself may be a single p-n junction, or multiple junctions arranged in 

arrays, quadrants, strips or pixels. Discrete detectors may be used 

with a conventional pre-amplifier, available from Harwell 

Instruments Ltd and other commercial suppliers. Multichannel pre-

amplifiers and sophisticated read-out chips are also commercially 

available. 

 
Modular Portable Counting Systems containing dilicon radiation detectors. 

Benefits 
Silicon radiation detectors offer the benefit of low voltage operation 

combined with high sensitivity, long term reliability and ruggedness. 

Plasma Antennas is one of the world's leading suppliers of silicon 

radiation detectors, manufactured under clean room conditions and 

extensively tested to ensure that they meet stringent performance 

specifications. 

Detector types 
Plasma Antennas manufactures two types of detectors: 

The SRD range is based on rugged diffused junction diodes and is ideal 

for gross alpha counting or low resolution spectrometry. It is designed 

to have no electrical contacts on the front face, thus maximising 

geometric efficiency. Furthermore, the rugged front face is easily 

cleaned with a solvent-moistened swab. Applications include 

environmental (e.g. actinide in air) monitoring, portable contamination 

monitoring instruments and filter paper counters and scanners 

The IRD range is fabricated using the oxidation, implantation and 
photolithography techniques routinely encountered in integrated circuit 
manufacture: 

.   Oxidation ensures that the junction edges are passivated, thus 

dramatically reducing leakage currents compared to surface barrier 

detectors. A further proprietary treatment is applied to the 

passivation layer in order to guarantee long term device stability. 

.    Ion Implantation to form the electrical contacts ensure: 

that the detectors have a thin but rugged and cleanable entrance 

window. 

.     The use of photolithography techniques lends itself to the 

manufacture of detectors with a wide range of geometries, 

including quadrants, arrays, strips and pixels. 



 

 
 
 
 

 

 

 
 

Passivated Boron Implanted 

7to 2000mm2 

+40V (120V max) 

100 to 300 microns  

0.5 microns (nominal) 

0 to 60C 

atmospheric or vacuum 

 

Combining high performance with ruggedness, the IRD range is suitable 

for a wide range of applications, including: alpha spectrometry, 

combined alpha/beta monitoring, low energy beta detection, back 

scattered electron imaging and heavy 

ion detection. 

 

Standard models are available in both ranges but special detectors are 

also manufactured to meet customers' individual. specifications. 

Standard models are typically supplied in stainless steel cans and are 

bakeable to lOOC. Special models bakeable to 200C or for use below 

room temperature can also be supplied. 

Detectors can also be supplied as bare die, in custom package, or on 

specially designed circuit boards as shown here. 

Specifications for standard models 

SRD 

Type 

Sensitive area  

Operating voltage  

Depletion Depth  

Window thickness 

Operating temperature 

Pressure 

Phosphorus diffused 

20 to 100mm diameter 

-I5V (100V max) 

70 microns (nominal) 

0.5 microns (nominal) 

0 to 35C 

atmospheric 

I RD 

Choice of Detector 
 
The correct choice of detector depends on the application. For low 

intensity, high accuracy radiation monitoring the larger area is 

preferred. However, both leakage current and capacitance scale, and 

hence system noise scales with area. Therefore in spectrometry 

applications where high resolution is required, the best results will be 

obtained using a small detector. In many cases a compromise between 

the~e two extremes will be required. We are able to assist with an 

optimum choice in specific applications. 

For further technical information please contact: 
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