
  Comparison with Existing Solutions 
With a well-defined approach to measuring detector performance, 

the full power of TEAM™EDS Analysis System with Octane 

SDDs stands ahead of the competition.  The traditional use of 

detector size as a performance gauge only provides a simple 

snapshot of raw counts into the detector but does not characterize 

the number of counts that are captured as data points or the quality 

of the data.  By looking at a parameter called resolution stability, 

both the throughput of the X-ray counts and the data quality can 

be assessed. 
  

Throughput is the number of X-rays that are collected at the chip 

(input) and subsequently are processed by the pulse processor and 

stored as data. This stored count rate is the true measure of usable 

data in the form of spectra, qualitative and quantitative results, and 

map sets.  High throughput, not just high input, captures the full 

merit of the analysis system, including not only the SDD chip, but 

also the electronics. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

     

 

Input Count Rate:   

The input count rate is determined by the solid angle of the 

detector. Solid angle is defined as: 

     Solid Angle = SDD area/(Distance from the sample)2   
       Ω = A/r2, (See Figs 1 & 2)  

Solid angle determines how many X-rays are captured by the SDD 

chip. 
 

Throughput Count Rate:   

Throughput is the number of these input counts that are stored in 

the system as usable data. Throughput is defined as: 
 

     Throughput (cps)  

     = Input Count Rate (cps) x (100% - Dead Time%) 
 

Both input count rate and throughput are typically measured in 

counts per second (cps). 
 

One useful metric that can be used to compare detector 

performance is throughput per unit of SDD chip area. In many 

applications, electronics design can help a detector with smaller 

area to outperform a detector with larger area. 
 

Resolution stability is the second measure and often the most 

important performance parameter for a latest generation SDD 

system. It defines how well the detector’s resolution is being 

maintained over a large range of collection rates.   A starting value 

of high quality resolution is important, but it is equally as important 

to maintain that quality even as collection rate increases.  If a 

quality resolution is only obtained at low throughput rates, then 

the full detector performance is being sacrificed.   SDDs with high 

resolution stability will obtain premium quality data at both low 

and high collection rates and thus do not require compromises 

from the user. 
 

Materials Challenge  
Silicon Drift Detectors (SDD) have become the standard for EDS 

microanalysis for a wide range of materials characterization 

applications.  As generations of SDDs progress, it is increasingly 

useful to define direct parameters to measure all aspects of detector 

performance.  No longer does a simple value of chip size, or raw 

input counts, completely define the detector’s full merit.  High  

input count rates and high throughput data are important; however, 

the best analysis is achieved when data are collected both at high 

resolution quality and high throughput rates. If spectral resolution 

is allowed to degrade, a high volume of data may still lead to 

uncertain results.
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Defining Silicon Drift Detector Performance 

Figure 2 shows r= distance from sample to SDD 
chip.  This is why solid angle, or input collection  
efficiency, is not directly proportional to the size of 
the SDD chip.

Figure 1. Intersection of the “sphere” where x-ray radiation occurs. Solid 

angle Ω, SDD chip area, A, and distance of chip to sample, r. 



Resolution Stability(input count rate): 

     Resolution Stability (input count rate) 
 
     = Resolution Mn Ka @ calibration         _______________________________ 
        Resolution Mn Ka @ input count rate 

Calibration at minimum count rate according to ISO15632:2012  

Dead time 30% +/-10% 

Overall, the ability to maintain high throughput for fast data 

acquisition while holding the resolution quality stable delivers the 

ultimate in SDD technology performance - see Figure 3, which 

shows the amount of performance loss for competitive SDDs. This 

provides the X-ray counts that matter – those that pass into the 

chip, through the electronics and are converted into high quality 

data in the forms of spectra, quantitative analysis and vivid live 

time X-ray maps with volumes of statistically confident data.  

  

Microanalysis Results 
Achieving the benefits of high speed collection and throughput for 

microanalysis can be realized in several different types of data 

acquisition.  At its most basic, a high quality, low resolution 

spectrum will contain peaks that are separated, or resolved, from 

other peaks within the spectra.  This is particularly challenging 

when the spectrum contains peaks that are overlapping or nearly 

overlapping.   One of the most common spectral overlaps occurs 

with a lead (PbM) and sulfur (SK) overlap.  While higher energy 

lead (PbL) lines can be used to determine the presence of lead, it 

is more challenging to determine if sulfur is present in addition.  

In a high quality spectrum at 121 eV, the separation of these peaks 

is discernible (Figure 4).  Even when the resolution degrades to 

141 eV (within 90% resolution stability of a 129 eV spectrum), the 

peaks are slightly more blended, but a characteristic shape is still 

observed (Figure 5).  This is the performance that is obtained at 

resolution stabilities of the EDAX Octane series. However at the 

resolution quality of competitive SDDs, the peak shape is 

completely unresolved and the lead (PbM) peak is no long 

observed (Figure 6).
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Recommended EDAX Solution 
 

The power and performance of the EDAX TEAM™EDS Analysis 

System is strengthened with the addition of the Octane family of 

Silicon Drift Detectors.  This entirely new line of SDDs processes 

high quality X-ray counts into data at ultra-fast speeds by use of 

new detector components including front end SDD chips through 

to electronics processing.  The result is highest net throughput       

X-ray counts into spectral and mapping data while retaining high 

Figure 5. Octane at 141 eV

Figure 4. Octane at 121 eV

Figure 6. “Others” showing 165 eV

Figure 3. Octane Series SDDs are able to maintain their resolution performance at 
count rates up to 200 kcps, whereas competitive detectors may degrade significantly 
even at moderate count rates.
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