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Telecentric F-Theta lens with short focal length
About 5 years ago, Sill Optics introduced the fused silica f-theta lens series 
S4LFT4010. The scan lenses have focal lengths of 100 mm, support beam 
diameters of 10 mm and achieve 35 mm x 35 mm fields. There are versions 
for 355 nm, 515 nm – 545 nm, 808 nm – 980 nm and 1030 nm – 1090 nm available. 

Ghosts are focused back reflections from lens surfaces and have high 
potential to destroy coatings and bulk material. Even though the lens 
elements are coated with anti-re� ective coatings, which transitions the 
light from the index of refraction of the air to the refractive index of the 
bulk material of the lens, less than 0.2% re� ection still remains from each 
surface, even using the special Sill Optics low absorption coating. In a 
pulsed pico or femtosecond laser the peak power of a focused ghost spot can exceed the damage threshold 
of the coating or the bulk material. So it is critical to avoid any internal ghosts within the lens or focused spots 
on the galvo mirrors.

The S4LFT4010/328, designed for 1064 nm provides spot sizes of around 20 µm. The new scan lens S4LFT4065/328 
with a focal length of 65 mm is capable to accept a 10 mm beam, generating a diffraction limited spot of around 
10 µm on a 15 mm x 15 mm field. The S4LFT4065/328 incorporates fused silica lenses and our industry proven 
low absorption coating. Of course, there are no internal ghosts in lens elements or on scan mirrors.

Compact Telecentric Lens Series CORRECTAL® TCL
Standard lenses cause perspective distortion especially at 3D objects. To 
minimize occurent measurement errors, telecentric imaging lenses are 
designed specifically for high performance measuring systems. 

Compact series of telecentric lenses provide a shorter length and working 
distance, less weight and a fixed aperture stop. Therefore they are applicable 
to smaller machine sizes and are especially suitable for industrial purposes 
with moving parts and vibrations. 

Sill Optics offers these compact telecentric lenses in 3 sizes with equal 
clear aperture diameter: Ø 45 mm, Ø 83 mm and Ø 123 mm. The lenses 
suit to C-mount cameras up to 1’’ sensor size.
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S4LFT4010/328 100.3 14.4 49.5 35 x 35 10.0 32.0 78.7 106.0 M85x1 129.8 S4LPG2250

S4LFT4065/328 65.1 9.4 21.2 15 x 15 15.0 24.0 76.5 94.0 M85x1 83.1 S4LPG0394NE
W

part number clear
aperture

[mm]

length

[mm]
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distance
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distortion 

[%]
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(8.8 x 6.6)
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S5LPJ3599 45.0 153.4 89.0 0.200 24.0 x 18.0 32.0 x 24.0 --- --- 0.1
S5LPJ3499 45.0 153.5 89.0 0.250 19.2 x 14.4 25.6 x 19.2 35.2 x 26.4 --- 0.2
S5LPJ3399 45.0 153.5 89.0 0.330 14.5 x 10.9 19.3 x 14.5 26.6 x 20.0 --- 0.25
S5LPJ3299 45.0 153.5 89.0 0.500 9.6 x 7.2 12.8 x 9.6 17.6 x 13.2 --- 0.3
S5LPJ6677 83.0 144.9 136.0 0.077 62.1 x 46.7 --- --- --- 0.7
S5LPJ6611 83.0 143.5 136.0 0.110 43.6 x 32.7 58.1 x 43.6 --- --- 0.8
S5LPJ6614 83.0 142.0 136.0 0.142 33.8 x 25.3 45.1 x 33.8 61.9 x 46.4 --- 0.4
S5LPJ6621 83.0 171.8 136.0 0.211 22.7 x 17.0 30.3 x 22.7 41.7 x 31.2 60.6 x 45.4 < 0.05
S5LPJ4699 123.0 319.7 260.0 0.068 70.5 x 52.9 94.1 x 70.5 --- --- 0.6
S5LPJ4599 123.0 328.7 260.0 0.098 48.9 x 36.7 65.3 x 48.9 89.7 x 67.3 --- 0.05
S5LPJ4499 123.0 332.5 260.0 0.132 36.3 x 27.2 48.4 x 36.3 66.6 x 50.0 --- 0.2
S5LPJ4399 123.0 332.5 260.0 0.165 29.0 x 21.8 38.7 x 29.0 53.3 x 40.0 77.5 x 58.1 < 0.05
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Diode laser lenses now available in fused silica with low absorpti on coati ng 
from 900 nm to 1070 nm
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S4LFT0082/449 81.7 10.0 28.3 20 x 20 15.0 33.0 103.1 93.8 M85x1 84.1 S4LPG0082/449

S4LFT3162/449 163.0 23.0 127.3 90 x 90 15.0 27.7 102.0 130.0 M85x1 200.9 S4LPG4160/449

S4LFT2175/449 162.8 28.3 152.2 94 x 94 20.0 30.5 110.2 159.0 M85x1 204.7 S4LPG2175/449

S4LFT3260/449 276.1 21.0 200.8 142 x 142 15.0 31.0 61.0 105.0 M85x1 345.0 S4LPG2250/449

S4LFT1330/449 338.5 24.3 304.1 215 x 215 20.0 38.5 174.6 163.0 M85x1 202.0 S4LPG2175/449

S4LFT0435/449 401.7 20.1 282.8 200 x 200 20.0 34.0 63.0 206.0 M85x1 471.4 S4LPG2250/449

S4LFT1420/449 418.5 27.1 396.0 280 x 280 14.0 28.3 67.7 122.0 M85x1 497.5 S4LPG4160/449

S4LFT1500/449 498.4 26.8 480.8 340 x 340 20.0 30.5 68.0 148.0 M85x1 568.7 S4LPG2175/449

Diode laser power increases and makes higher demands on the optics. 
Additionally, the typical wavelength of the diode lasers of 808 nm – 980 nm 
shifted to longer wavelengths based on higher achievable efficiency. 
Sill Optics reacts and enlarges the f-Theta series for diode lasers by 
launching pure fused silica lenses as already used for USP and high power 
applications in solid-state lasers at various wavelengths with success.

These high-power lenses are equipped with the new coating /449. It offers a 
transmission of at least 99.75 % over the entire wavelength range from 900 
nm to 1.070 nm and shows the identical low absorption values like the coating 
for 1.030 nm – 1.090 nm. Fused silica lenses are optimized for one wavelength 
and show dispersion effects. For same scan angle, spot location is shifted with 
different wavelengths, for example. Due to high fiber diameter and large spot 
sizes on the scan area the overlap of foci is still sufficient. Because of that, fused silica lenses can be combined with high 
power laser diodes without difficulty.

Regarding large input beam diameter and high laser power, Sill Optics offers high-end fused silica aspheres as 
collimating elements and focusing elements at non-scanning applications. Aspheres with focal length of 
20 mm to 200 mm are available with the new wideband low absorption coating /449.

Motivated by increasing requirements to consistent illumination of targets, Sill Optics introduces a new se-
ries of telecentric condensers .The new illumination system features by a more homogenous distribution of 
intensity, a higher maximum power, as well as an integrated potentiometer.

By compatibility to 24V DC voltage supply with M8 connection plug, the 
condenser can be integrated in an industrial setup. Continuous or flash 
mode is controlled by pin assessment. Therefore different connection 
cables are available as accessories.

The condenser line S6LTCxxxx is available in the usual light colors red, 
green and blue. The apertures from Ø 31 mm up to Ø 325 mm cover each 
object field size imaged with common telecentric optics. As usual, 
different modifications can be offered, e.g. an integrated diffusor or 
glued mechanics.

The previous series of condensers S6IRIxxxx remains available, enabling 
our customers to reorder their configuration. Accessories like protective 
glass or a 90° viewing adapter are still compatible.

New telecentric illumination systems



SILL OPTICS - PRODUCT NEWS WWW.SILLOPTICS.DE

part number magni� cation max. entrance aperture
[mm]

max. exit aperture
[mm]

max.  outside-Ø
[mm]

length
[mm]

S6EXPxxxx/574 1.5x..20x 8.0 30.0 46.0 85.0
S6EXKxxxx/574 0.8x.. 4x 12.0 26.0 46.0 44.7
S6EXZ5075/574 1-8x Zoom 10.0 30.0 58.0 162.0
S6EXZ5310/574 1-3x Zoom 10.0 20.0 47.0 85.2
S6EXZ5311/574 1-3x Zoom 10.0 20.0 47.0 85.2

UV beam expanders now available with new low 
absorpti on coati ng for 343 nm to 355 nm 
Sill Optics has been offering low absorption coatings from 515 nm - 545 nm and 
1030 nm - 1090 nm for several years. Sill Optics now offers these same high perfor-
mance coatings for the UV range of 343 nm - 355 nm.  Low absorption coatings are 
approximately a 10x improvement over the previous coating. The low absorption 
coating allows for higher power lasers, reduces thermal shift from reduced energy 
absorption at the coating and increases the life and durability of the expander. 

All of the following standard beam expanders offered by Sill Optics will now
incorporate this new low absorption coating. 

Lenses for femtosecond lasers 
The pace in the development of short pulse and ultrashort pulse lasers has been amazingly rapid. Laser systems 
utilizing picosecond lasers are efficient tools in many industrial and scientific applications. Besides “cold ablation”, 
another key feature of short pulse lasers are nonlinear effects like multi photon absorption and self-focusing in 
transparent materials. In glass cutting applications, these effects are utilized for modifying the index of refraction 
and to distribute the laser energy along the beam axis, i. e. maintaining a near-constant beam radius over many 
Rayleigh lengths, thus providing a very large depth of field. 

These effects are well suited in contour cutting (filament cutting) of uncured, 
chemically hardened glass (cover glasses of smart phones) and sapphire, 
resulting is very high quality edges and very little material removal. The glass 
is cut by plasma dissociation leading to cutting kerfs smaller than 1 µm. This 
results in a kerf  which is much smaller than the diffraction limited laser spot 
focus diameter. Sill Optics now offers a range of specially designed lens for 
these short pulse lasers.

For pulse lengths shorter than 1 ps, the laser creates a noticeable spectral 
bandwidth, which can have an impact on the spot performance. Thus, an 
800 fs Gaussian shaped pulse has a spectral width of approx. 2 nm and a 250 fs 
pulse a width of almost 7 nm. Usually, laser lenses are corrected for mono-
chromatic light. The spectral bandwidth of short pulse lasers results in 
so-called color errors both in and transverse to the propagation direction. The 
resulting spot will be distorted and blurred, as the laser pulse intensity is spread onto a larger area inhibiting multi 
photon processes.

Sill Optics has introduced a telecentric f-Theta lens with a focal length of 100 mm and a maximum field size of 
35 mm x 35 mm. The unique feature of this lens is the color correction from 1.0 µm to 1.1 µm, i.e. for a 100 nm wide 
spectrum. For a 10 mm beam the lens is diffraction limited. This f-Theta lens is available for purchase under part 
number S4LFT7010/450. A version for 1.500 nm – 1.600 nm will follow soon.
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S4LFT7010/450 100.2 1000 - 1100 14.4 49.5 35 x 35 10.0 32.0 98.8 94.0 M85x1 115.0 S4LPG0005/450
S4LFT7010/008 100.0 1500 - 1600 14.4 49.5 35 x 35 10.0 32.0 98.8 94.0 M85x1 113.6 S4LPG0005/008


