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OSA Specifications Explained 
 

To understand the technical specifications 
of an Optical Spectrum Analyser (OSA), it is 
important to appreciate its basic 
operation. The simplest approach is to 
regard the OSA as an instrument that 
consists of two main components, i.e. a 
monochromator and a photodetector. 
 
 
The monochromator is simply an optical 
bandpass filter, i.e. of all the offered input 
wavelengths it allows only a narrow 
portion to pass (Fig 1.a.). The 
photodetector measures the power (level) 
of the light that passes through the 
monochromator. 
 
 
 
 
 
 
 
 
 
What is special about the monochromator 
is that it is able to (repeatedly) sweep the 
centre-wavelength of the bandpass filter, 
allowing the photodetector to record a 
complete optical spectrum. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Essentially, the OSA specifications describe 
the performance of this measuring 
method. They describe for example; the 
accuracy, shape, speed and repeatability 
of the sweeping bandpass filter, but also 
the accuracy and linearity of the 
photodetector circuit. 
In this article, the basis of each OSA 
specification is explained, together its 
relevance for specific applications and 
industries. 
 

 
 
The specification for the span of the OSA 
describes the minimum and maximum 
wavelength range that the OSA can cover 
with a single spectrum. 
 
 
 
 
 
The maximum span is the complete 
wavelength range that the OSA can cover. 
 
Notice that the possibility for “span = 0” is 
mentioned separately in the specification. 
In this setting, the OSA uses a fixed 
wavelength for the bandpass filter (i.e. no 
wavelength sweep). The display of the OSA 
now shows the measured optical power (y-
axis) versus time (x-axis) rather than 
wavelength. 
 
Main applications / Industries:  
All 
Related specifications:  
All 
 
 
 
 
 
 
 
This specifies the maximum wavelength 
error of the OSA. This specification is 
important for applications where the 
absolute wavelength value is measured. 
 
 
 
 
 
 
 
 
Main applications / Industries: 
Analysing filters, Fibre Bragg Gratings. 
Testing and adjustment of lasers 
 
Related specifications:  
Wavelength linearity 
Wavelength repeatability 
 
 
 

Wavelength accuracy 

Span 
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A high resolution (narrow exit slit) in 
combination with a narrow core input 
fibre is important to resolve fine spectral 
detail. 
 
A low resolution (wide exit slit) is 
important for accurate measurements of 
the optical power inside a broad spectral 
peak (e.g. a modulated signal). The 
complete peak falls through the wide exit 
slit, meaning that one sample (small 
measurement error) is sufficient for 
measurement. 
 
Main applications / Industries: 
Telecom signal analysis, laser development 
(analysing laser modes) 
 
Related specifications: 
Applicable fibre 
 
 
 
 
The speed at which the OSA completes a 
wavelength sweep (typically specified for 
measurement over a 100nm span). 
The sweep speed is especially important 
when performing many repetitive 
measurements (e.g. in manufacturing). 
 
 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
Manufacturing, i.e. repetitive measurements 
where time is money  
 
Related specifications: 
Sweep speed, Level sensitivity setting, Number 
of sampling 
 
 
 
 
 
The smallest wavelength step size that can 
be selected to scan through the spectrum. 
In “auto setup” (default), the OSA will 
select a suitable wavelength step size, 
based on the selected resolution setting.  
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The wavelength linearity of the OSA 
specifies the amount by which different 
measured wavelengths can vary from their 
true values. The specification provides the 
limits in the deviation from a straight line. 
Wavelength linearity is important for 
applications where the interval between 
two wavelengths is measured (relative 
measurement). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: Analysing filters, 
Fibre Bragg Gratings, laser output. 
Related specifications:  Wavelength accuracy, 
Wavelength repeatability 
 
 
 
 
 
Specifies how accurately the OSA returns 
to a previously visited wavelength. This is 
Important for reproducing (repetitive) 
measurements. 
 
 
 
 
 
 
 
Main applications / Industries: 
Manufacturing of optical  parts (laser diodes, 
filters, fibre Bragg gratings) 
 
Related specifications: 
Wavelength linearity 
Wavelength accuracy 
 
 
 
 
 
 
Specifies the available resolution settings 
on the OSA. Each resolution setting should 
be considered as an indication of the 
actual  resolution used for the 
measurement. 
Each setting corresponds to a specific exit 
slit size of the monochromator (see 
image). The actual spectral resolution used 
in the recording varies with wavelength. 

Wavelength repeatability 

Wavelength resolution setting 

Sweep speed 

Min. sampling resolution 

Wavelength linearity 
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In manual setup the step can be varied. 
A small step size means that narrow 
spectral features are properly recorded. 
This draws a relation between sampling 
resolution and spectral resolution 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: all 
 
Related specifications: 
Span 
Number of sampling 
 
 
 
 
Specifies the minimum and maximum 
number of samples that the OSA can use 
to record a complete spectrum. 
With a smaller number of samples, the 
OSA is able to complete the spectral 
sweep in less time (faster sweep speed). 
The trade-off is the possibility of missing 
fine spectral detail. 
 
By default, the OSA automatically 
calculates the number of samples used for 
the recording, based on the span and the 
wavelength resolution setting of the OSA. 
The OSA will record 5 samples per 
resolution value of the OSA, so each 
sample has spectral overlap with multiple 
neighbouring samples. 
 
 
 
 
 
 
 
 
 
 
 
 
 
It follows that the number of samples used 
for the trace is given by 
 
 
 
 
 
 
For example; There will be 501 samples for 
a trace with a span of 100nm and a 
resolution of 1nm. 
Manually the user can deviate from this by 
e.g. moving to a larger step size. This will 
reduce the number of samples and hence 
increase the measurement speed. 

Main applications / Industries: all 
Related specifications: 
Sweep speed, wavelength resolution setting, 
span 
 
 
 
 
This specification describes the different 
circuits that are available to amplify the 
photodetector signal. 
Each amplifier circuit has its own signal 
gain and response time. 
 
A high sensitivity corresponds to a high-
gain circuit with a relatively slow time 
response (long integration time), resulting 
in a relatively slow sweep speed. This 
setting is important for applications 
involving a very weak input signal. 
On the other hand, a low sensitivity setting 
offers a fast sweep speed with a trade-off 
on the signal gain.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: all 
Related specifications: 
Sweep speed 
 
 
 
 
Expresses the technique that can be used 
to reduce the stray light contribution from 
the measurement. 
The parts and housing of the 
monochromator are coated black to keep 
the amount of stray light to a minimum. To 
reduce the influence of the remaining 
amount of stray light, first only the amount 
of stray light is measured,  after which it is 
subtracted from the actual measurement. 
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Besides the photodetector, the 
depolarizer is also sensitive to high optical 
power. This optical component is located 
immediately after the entrance to the 
monochromator . 
 
 
 
 
 
 
 
 
Main applications / Industries: 
all 
Related specifications: 
Maximum input power 
 
 
 
 
Expresses the accuracy of the OSA for 
measuring optical power (level). This 
specification is important for applications 
that require measurement of the absolute 
amount of the optical power. 
 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
Telecom (signal/noise analysis) 
Laser development (e.g. analysis of side 
modes) 
 
Related specifications: 
Level linearity, Level flatness 
 
 
 
 
 
The level linearity of the OSA specifies the 
amount by which different measured 
power values vary from their true values. . 
The specification provides the limits in the 
deviation from a straight line 
 This is Important for applications that 
require comparison of different level 
values (relative measurement) 
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The stray light contribution is measured by 
blocking the signal beam, see Figure (A). 
This allows only stray light to exit the 
monochromator and reach the 
photodetector. 
 
Switch Mode 
When "Switch mode" is selected, the OSA 
will record a complete trace of stray light 
(A), followed by a complete "normal" 
measurement trace (B). 
The stray light trace is subtracted from the 
measurement trace, and the result is 
displayed on screen as the end result. 
 
Main applications / Industries:  
Telecom, laser research 
Related specifications: 
Dynamic range 
 
 
 
Level sensitivity expresses the minimum 
amount of light that can be detected by 
the internal photodetector. A lower light 
level will be lost in the detector noise. 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
Filter testing, cross-talk measurement 
 
 
 
 
The maximum amount of light (power) 
that can be handled by the internal 
photodetector.  
For narrow spectrum light like lasers, this 
is the all laser power within a resolution 
(the complete laser line falls through the 
monochromator exit slit). You can read it 
as “+20dBm per laser mode” or “+20dBm 
per laser line” 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
all 
Related specifications: 
Maximum safe input power 
 
 
 
This is total maximum power that can be 
injected into the OSA. This can also be very 
broadband light. 

Level sensitivity 
Level accuracy 

Maximum input power 

Maximum safe input power 

Level linearity 
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A perfectly flat power density spectrum 
should produce a perfectly horizontal (flat) 
OSA recording. This specification tells how 
well the OSA approximates this perfectly 
flat trace. 
This is important for applications that 
require the comparison of level values, 
measured at different wavelengths.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
Telecom, optical component testing 
 
Related specifications: 
Level accuracy, Level linearity 
 
 
 
 
 
 
Describes the ability of the OSA to 
suppress the influence of neighbouring 
wavelengths on each sample. It is an 
important specification for applications 
that require the measurement of a weak 
optical signal next to a strong signal (e.g. 
laser line). 
The signal contribution from a 
neighbouring wavelength causes a blurring 
of the recorded spectrum. Therefore, the 
dynamic range specification is important 
for applications that require a very high 
spectral resolution. 
 
 
 
 
 
 
 
 
The OSA monochromator acts as a 
(narrow) bandpass filter (see image). It is 
the width and shape of the filter that is 
defined by the dynamic range specification 
(sometimes referred to as the “optical 
rejection ratio”) 
  

The filter shape is closely related to the 
resolution setting of the OSA, and the 
diameter of the input fibre. For the highest 
suppression of neighbouring wavelengths 
(narrowest filter) the highest resolution 
should be selected, and a narrow core 
(single mode) input fibre should be used. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
Telecom: Signal-to-Noise measurement on 
DWDM signals, Noise Figure measurement 
(amplifier analysis) 
 
 
Related specifications: 
Stray light suppression 
Spectral resolution setting 
Applicable fibre 
 
 
 
 
 
Stray light is light that contributes to the 
detector signal, that is of a different 
wavelength than the selected wavelength. 
I.e. it is light that ideally should not reach 
the photodetector.  Stray light potentially 
can obscure very weak optical signals in 
the vicinity of a strong spectral peak (e.g. 
laser line). 
 
Main applications / Industries: 
Telecom (OSNR, NF measurement), 
spectroscopy 
 
Related specifications: 
Dynamic range, High dynamic mode 
 
 
 
 

Stray light suppression ratio 

Level flatness 

Dynamic range 
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The OSA is supplied with two (replaceable) 
connector adapters, one for the light input 
and one for the calibration light source. 
Three different connector adapters are 
available; for FC, SC or ST type fibre 
connectors. 
  
 
 
 
 
 
 
 
 
 
The OSA connector adapters are 
exchangeable, and can therefore be 
changed as necessary. Note that the light 
input of the OSA accepts both PC and APC 
(angled) fibre connectors. 
 
 
 
 
 
 
 
 
Main applications / Industries: 
All OSA applications 
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Specifies the portion of the OSA input light 
that is reflected back towards the signal 
source (expressed in dB). 
  
Back-reflection can cause instability of the 
laser source, and therefore introduce an 
error in the measurement. 
 
Note: The optical return loss can be 
significantly improved by moving from the 
PC-type to an (angled) APC type fibre 
connector. 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
Laser research or development, telecom, i.e. all 
applications involving analysis of laser output 
 
Related specifications: 
Polarization dependency, Optical connector 
 
 
 
 
 
 
All types of fibre (with diameters up to 800 
microns) can be physically connected 
 
The amount of light that passes through 
the monochromator (optical throughput) 
depends on the divergence angle of the 
input fibre (its Numerical Aperture). As the 
amount of light that reaches the 
photodetector determines the measured 
optical power, the type of input fibre has 
an effect on the optical power  measured 
by the OSA. 
 
The level measurement of the OSA is 
calibrated for a single mode (9.5/125) 
input fibre. When  a different input fibre is 
used the level measurement of the OSA 
will have a slight offset, which is described 
in the user manual, and this compensation 
can be applied in the in the OSA level 
offset settings. 
 
 
 
 
 
 
 
 
 
 
Main applications / Industries: 
All OSA applications 
 

Optical Return Loss (ORL) Optical connector 

Applicable fibre 
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