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Wavelength range
The choice of wavelength band in OCT is dependent on the water absorption and scattering property of the 
sample or tissue of interest . In general, 800nm range is used for retinal imaging because of low  absorption in 
vitreous humor , and recently 1060nm range gains attentions because of large penetration in retinal tissue as well 
as low dispersion property in tissues. In endoscopic applications, the 1310nm range or a longer range is 
commonly used because of low scattering, resulting in large depth penetration. OCT in the 1310nm range has 
another benefit: abundant available optical components in this range that were developed for optical fiber 
telecommunication applications. The spectral width of the OCT signal, i.e. axial resolution, is inversely related to 
the envelope of temporal power profile via Fourier transforms, and which is given by the equation on the 
previous page.  For example, using this equation: 10um resolution can be achieved by:  30nm at 820nm or 75nm 
at 1310nm.

Instantaneous linewidth / Coherence length
Instantaneous linewidth is a terminology very specific to the high-speed swept-source. Sometimes it is called, 
dynamic linewidth. It doesn’t mean the linewidth of a single longitudinal mode as usually referred to in laser 
oscillation definitions. Most of the swept sources for SS-OCT are partially coherent light sources, and therefore 
spectral width is the width of the envelope that contains the group of cavity modes. Since instantaneous 
linewidth is finite and the OCT signal is a convolution of its spectrum and interferogram, its fringe visibility drops 
for the higher frequency components, i.e. at deeper range. Coherence length is defined as the optical round trip 
delay or twice of the depth range where fringe visibility drops half or the Fourier-transformed OCT signal drops 
6dB compared to the signal power at zero delay. 

Relative Intensity Noise
Intensity noise of the source at the signal detection band directly impacts on the SNR of the OCT system. Source 
of the noise attributes to the injection current from the driver circuitry and the cavity mode beating and its 
harmonics at the frequency equal to the reciprocal of cavity life time. Ripple on the spectral profile of the sweep 
also influences on the OCT signal as an alias noise. In the OCT system, the source RIN can be reduced if balanced 
detection is used for common mode noise reduction. RIN can be measured with a photodiode and an electrical 
spectrum analyzer.

Polarization
Single polarization output or output with high degree of polarization (DOP) is desired to suppress the effect of 
PMD in the interferometry system. Single polarization output may be useful when polarization sensitive OCT can 
be realized by adapting the Muller matrix method.

Reliability
Long term reliability and durability of the source is desired for harsh environmental conditions in clinical use. 
Meeting EMC/EMI standards is also important so that the instrument doesn’t interfere with the other surrounding 
equipments. In most cases, 5 years product life should apply, corresponding to over average 40,000hrs of 
continuous usage.
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OCT signal of high coherence type HSLRIN of HSL series
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Background of Swept Source-OCT

 OCT is non-invasive imaging technique that was originally introduced in the early 1990’s.  Diagnosis systems 
based on this technique are now widely practiced in ophthalmologic applications.
Compared to conventional medical imaging technologies such as Magnetic Resonance Imaging (MRI), Positron 
Emission Tomography (PET), X-Ray Computerized Tomography (CT) and Ultrasonography, OCT provides a safe, 
high resolution solution at a cost point that　will enable widespread use in hospitals and clinics. Most of these 
OCT systems used Time-Domain optical interferometry in which the optical path length difference between the 
reference mirror and the sample in the Michelson or Mach-Zehnder interferometer is modulated in time. 
Time-Domain or TD-OCT had opened up the potential of optical biopsy but there are performance limitations 
for further extension of the applications. First, imaging speed is relatively slow because of mechanical delay 
modulation. Second, even when higher frequency scanning is possible, detection sensitivity drops because of 
detection bandwidth in return. Fourier-Domain OCT is a break-through technology which enables high 
sensitivity and high speed imaging at the same time. FD-OCT relies on analyzing the individual frequency 
components of backscattered light from the sample or tissue. There are two methods within FD-OCT. One is 
Spectral-Domain OCT (SD-OCT) which uses a low coherence light source and a spectrometer, where frequency 
components are spatially analyzed on the CCD array. The fast readout speed of CCD provides high imaging 
speed, and high signal-to-noise ratio (SNR) gives 20-30dB advantage over conventional TD-OCT.
 However, there are also disadvantages. Images gets blurred and degraded when the sample arm motion washes 
out interference fringes on the CCD during the pixel integration time.  Furthermore, unavailability of an InGaAs 
CCD with higher pixel resolution also limits the application of FD-OCT for in-vivo endoscopic applications.
 The other approach is Swept-Source OCT which uses a continuous and repetitively tunable (or “swept”) light 
source where frequency components are analyzed in time with a single photodetector. Each wavelength scan 
generates depth information; lateral scanning of the laser beam then enables a cross section image to be 
constructed. This technique has a theoretical sensitivity benefit equal to that of SD-OCT, while overcoming the 
disadvantages of SD-OCT such as fringe washout, and allowing the use of longer wavelengths, over 1 μm to 1.5 μm 
range, for endoscopy.
 Santec introduced a variety of swept sources that realize high speed, high resolution OCT imaging with 
extremely high reliability.

SS-OCT principle
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INNER VISION
SS-OCT system
IVS-2000
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The Santec OCT system, IVS-2000 is designed for general research, feasibility studies and product development 
in various applications, utilizing the best selling santec HSL series.  
You can configure the system by choosing the swept source and probe type from various options.
Santec also supports user’s development by disclosing the OCT software.

System diagram OCT process diagram
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Specification
HSL series

Mach-Zehnder type
Delay line integrated

Microscope type
Handheld type

Special FPGA type
100MHz, 12bit

Quad-core 2.4GHz clock

OCT software
Viewer software

Foot switch

PS-OCT 

High Repeatability (<0.1um)

measurement System

Notes

Other custom available

2D, 3D , CCD included

Real time displaying up to 

25-30fps

Windows 7

LabVIEW10.1 required VI file 
can be disclosed by option

Typical specifications




