l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Visit our website - Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
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santec

The Photonics Pioneer
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OPTOPI

Santec is a leading manufacturer of products for today's fiber optics industry.
Our mission is to contribute to the creation of a utopian society supported by
optical technologies — a true Optopia. We pride ourselves in our innovation and

dedication to quality developed from 41 years experience in the industry.

2019 -

Tunable VCSEL
198’7 Bench Top Semiconductor Laser

1989 Bench Top Tunable Laser
1993 Tunable Filter Variable Attenuator 2018

1997 Wwavelength Locker UV hardened Spatial Light Modulator

=
- &« ..

2000 Integrated Photodetector

2002 MEMS Attenuator 2017

Al1-New 7th Gen Tunable Laser
2003 System Solutions

2005 High Speed Scanning Laser

2016

2006 Advanced Optical Biometer
High Performance Tunable Laser

2015

LC Based Spatial Light Modulator
2007
OCT system 2014

Arbitrary Tunable Filter

2013
2012 Premium Performance Tunable Laser
Wavelength Selective Switch

% santec



W el co m e

OPTOPIA

Above: Photonics Valley Ohkusa Campus, Japan

The Photonics Pioneer

For more than four decades, we have been guided by a commitment to the optical technology that is revolutionizing the way we
perceive the world and share information. Founded in 1979, Santec produces innovative products with proven quality and
reliability. Innovation has had its rewards and Santec has been first to market with many of its products. These include the world's
first optical fiber geometry test system in 1984, an external cavity tunable laser in 1987, linear sliding tunable filters in 1993,
multi-channel integrated photo detectors in 2000, ultra-wideband light source in 2003, wavelength & bandwidth tunable filter
and SS-OCT System in 2007, and LCOS based waveprocessor in 2011. We believe society will be advanced by photonics and look
to the future by developing original products based on our advanced technologies.

PRODUCT LINE-UP

5 A Y Optical Components Optical Sensing Applications
- Santec is renowned for its quality components for " Santec has been developping OCT components
CWDM, DWDM and PON applications. I and software for medical and industrial
o applications. We provide a wide variety of solution

Optical Subsystems

Our complete knowledge of optical component
design and technology makes Santec your best
partner for custom development of optical
subsystems.

Bench Top Tunable Lasers
Santec was the first company to commercialize
tunable lasers for telecommunications. Our
current range offers leading edge performance
for a plethora of applications.

Test Instruments

Santec has over 41 years of experience
designing and manufacturing fiber optic test
systems. Developed by fiber optic engineers for
fiber optic engineers.

for OCT including high speed swept sources and
the other components such as fiber probe and
balanced detector.

Medical Applications

The ARGOS® Optical Biometer has been
designed to maximize the clinician’s ease-of-use
while delivering superior precision. It delivers the
highest success rate and accuracy, even among
the densest of cataracts for accurate selection of
I0L(Intra Ocular Lens) using SS-OCT.

Software Solutions
A range of business productivity software
solutions completes Santec’s product range.

Core Technology

With 41 years of experience in the optics industry Santec has command of the key manufacturing processes to build lasers,
instruments and components that meet the stringent demands for excellence by our customers. By committing to innovation as
well as listening to our customer requests, Santec has succeeded in introducing solutions for a broad range of new optical
applications. Our drive for Optopia has resulted in steps that minimize the timeline for a product to go from conception to
commercial applications.

Thin-Film Coating MEMS Lasers & Instruments LCOS

Medical Applications

MOVU is committed to helping clinicians improve Quality of Life with Advanced Optical Imaging. Movu has
brought together a team of experts in medical device development, imaging, optical technology,
\"'.) engineering, and medicine. Combining these skill sets to deliver best-in-class optical imaging systems to
: = market. We've combined the Swept-Source OCT(SS-OCT) technique with key technologies to produce
‘}‘ \\‘ ARGOS®, an advanced optical biometer that accurately reads biometric information even for the densest of
[ cataracts. The SS-OCT technique delivers improvements in speed and accuracy over traditional OCT
MOVU techniques such as SD-OCT or TD-OCT. Movu designed the SS-OCT ARGOS® Biometer to streamline
@ santec company biometry for the clinician. Enhanced ease-of-use and precision yield an accurate picture of the eye with
minimal patient discomfort. A near infrared swept laser is scanned across the patient’s eye and detects the

returned light from boundary layers, accurately reconstructing the eyes’ physiology in software.

Quality Products for Fiber Optic Applications

Santec manufactures a full range of passive optical components based on dielectric filter deposition, MEMS and other optical
materials. These include interference filter products such as add/drop multiplexers and tunable filters, a range of variable
attenuators, optical switches, and power monitoring devices, all specifically designed for WDM systems.

Santec's bench top tunable lasers are noted for their high optical output power, excellent wavelength and power stability, and
competitive price. The tunable laser line includes laser products for the complete characterization, test, and manufacture of
optical fibers, and optical components.

A full line of test and measurement equipment completes Santec’s fiber optics product range. Built on Santec's expertise as an
optical specialist, the test and measurement group provides the solutions that optical engineers demand, specializing in
measurement equipment for the characterization, and manufacturing test of optical fibers and optical components.

ISO Certifications

1SO14001 1SO13485



TSL-77O (Flagship model/ All-new 7th generation)
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Santec has brought all the experience and knowledge
gained over the past 30 years, to the all-new 7th generation
of their High Performance, High Speed TSL series tunable
laser. A ground up redesign of the laser resonator and
control electronics make the TSL-770 our fastest tuning,
widest scanning, lowest noise and narrowest linewidth laser
ever. TSL-770 is ideal for a wide range of applications:
improving throughput, accuracy and precision in
production, R&D and basic research. A proprietary
resonator design enhances Q value and wavelength
stability, opening doors for photonic investigations in the
most cutting-edge of research applications.

Features
*Wide tuning range from 1480-1640 nm
*Mode-hop-free with rapid sweeps up to 200 nm/s sweeps
*High output power +13 dBm
¢High signal-to-noise ratio 90 dB/0.1 nm
*High wavelength accuracy 0.3 pm(typ.)
*Narrow linewidth <60 kHz

Output power [dBm]

Wavelength [nm]

Linewidth @Delayed Self-Heterodyne

-20
-25

Af =35 kHz (HWHM)

Spectral density [dBm]

99.5 100.5

99.75 100
Frequency [MHz]

100.25

TSL-71 0 (High-end model)
TSL-550 (Basic model)
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The TSL-710 and TSL-550 are the latest in high performance
tunable lasers. Combining high output power over +10 dBm
with high signal-to-noise ratio over 90 dB/0.1 nm these
lasers are invaluable tools for precise optical testing. These
lasers are also equipped with features such as fine-tuning
and coherence control as standard.

Additionally, santec can provide a full-band, high
performance tunable laser system that covers an ultra-wide
tuning range from 1260 to 1680 nm (O-band to U-band) by

TUMASLE SEABCOMICTON LR THLTTD

(d(edlai(=) ()

(D) combining up to four Santec tunable lasers (TSL-770,
oo E TSL-710 and TSL-550) with the OSU-100 optical switch
;. anal | | module and full control software.

Features
*Maximum160 nm tuning range within 1260-1680 nm
*Mode-hop-free with 100 nm/s sweeps
*High Output Power +13 dBm
*High Signal-to-Noise Ratio 90 dB/0.1 nm
*Narrow Linewidth 100 kHz

Applications

*Optical component & photonics material characterization
*Fiber optic transmission testing

(Carrier LD, Local oscillator, etc.)
eInterferometry, Spectroscopy, Metrology

¢ Applications
(OFDR, Gas sensing, Teraheltz, etc.)

*Optical component characterization
*Fiber optic transmission testing
*Photonic material characterization
*Optical spectroscopy
eInterferometry

Model Selection (TSL-710/TSL-550)

Y [ AR HR f) *TSL-710:
== "4L : l D = 1J E}—%‘* Premium performance <+/-2 pm wavelength accuracy
Diffraction Grating  ~*~~.__ G |soiator *TSL-550 Type A:
Standard performance <+/-20 pm wavelength accuracy
‘ *TSL-550 Type C:
. High performance <+/-5 pm wavelength accuracy
Littman-Metcalf configuration
High power and high signal-to-noise ratio =il e
20 (ZELVY  SCL-band (TSL-710) WLEI)
E oo
g L
g. -40 kLt ES-band (TSL-550) V113
5 60 - 1260 360
& | L
S g0 - 1260 20 (F /1680
o W 'Waseselectne:essnrybnndforsystem.
-100 ! ‘ * : T ‘ ‘
1530 1540 1550 1560 1570 )-band S-band | C- | L-band |U-band]
Wavelength [nm] o o RN R N NS

TSL-710

TSL-550

5 po------- P P R P cee-

Wavelength error [pm]
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Wavelength stability

——TSL-550 TypeA
—TSL-710

nAow

0:20

0:30

0:40 0:50

Time [h:mm]

High power and high signal-to-noise ratio

Output power [dBm]
&
o

90
1525

100

1535 1545
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1555 1565

Wavelength [nm]

TSL770 3 S DE7HA L E 2 H1ERE - =i

ZEROSNDRFMDARDEF CEHTHBWIETET,
1

BEAZL—TTY, L—HIRBS LUHIHER ER2ICHRET 2T & TR 2UEOERRAF v HATREL /54,
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The Santec Swept Test System has been developed to
streamline photonic testing, providing a complete solution
where high-speed analysis, high resolution and accuracy
are key. Combining one of Santec’s tunable lasers
(TSL-770, TSL-710 or TSL-550) with a Santec optical
power meter (MPM-210), a polarization control unit
(PCU-100) and custom software, the complete Swept Test
System optimizes WDL and PDL measurement for use in
both R&D and production environments. Using real-time
referencing, while simultaneously acquiring output power
from the tunable laser and the transmitted optical power
through the DUT, the system provides high accuracy in
WDL and PDL analysis using the Muller Matrix Method.
Over-sampling and rescaling algorithms are used to
maximize testing throughput while maintaining
measurement integrity.

The santec MPM-210 power meter mainframe can be
used in conjunction with the 4-channel current meter
module, the MPM-213. The Swept Test System combined
with the MPM-210 and MPM-213 is suitable for measuring
the performance of fiber optics components using
transceiver- like photodiodes (ROSA/Coherent receiver,
etc.) or optical channel monitors.

Typical configuration

Features
*Real-time power referencing
*Rescaling algorithm
e Multi-channel measurement available
e Supporting LabVIEW control software

Applications
*Optical components characterization
Interleavers, Fiber Bragg Gratings(FBGs), WSS,
DWDM components, etc.
*Photonic material characterization
¢ Optical spectroscopye

IL/PDL measurement setup with the polarization controller PCU-100 and the power meter MPM-210

@ Trigger out l

Trigger in Trigger out
Tunable Laser -
TSL-710/ 550 Polanzanon
Controller *
PCU-100

DUT

Trigger In l Computer

Optical

Power Meter
o] MPM-210

GP-IB

IL measurement setup with the power meter MPM-210

Power Monitor (Reference)

Tunable Laser
TSL-710/ 550

DUT

C t
Trigger In ¢ l omputer

Optical

Power Meter
o] MPM-210

T UsB
GP-IB

SantecDSwept Test SystemiFEiR. BEES SUBPREE TH I R—R> MPEY 12— /VOWDL/PDLEHERIE D RIRE T EE S 1~ PRADZ ETRILWDEF TTHAWL
fefed &9 NT—EZ 2 A% EH Licsantec TSLY ) =R DS DHI/NT—EZ2 EDUTE BB LI/ T —5BEHHIELTUTIVEALIC) 77 LY REES T 5T
&S CRFBEICWDL/PDLRF R RIE TEE J ., Swept Test SystemidsanteCGERAIZ IR TSL ) —X /T —A—42MPM-210. @3> O—ZPCU-100B K UERY 7 b
JI7ICTHEEINE T, PDLIEMuller MatrixEAiTIC K WAIEL TWE T o santec/ \T—A—RZDAA > 7L —LMPM-210IEERE Y 12— /VIMPM-213) &8T5 T EHA]
BETY . MPM-210&MPM-213 & A& H T Swept Test SystemiEROSA/Ie—L > b —IN\—DK D557+ b T4 750 2% N LT=0/E7/ \A AFHBEICEH RBE T

3

MPM-210 (Main frame) P
MPM-21 1 (Power meter module 4 channel)
(
(

MPM-212 (Power meter module 2 channel and analog output)

MPM-213 (Current meter module 4 channel)

The MPM-210 is santec’s new multi-port optical power
meter capable of simultaneously measuring up to 20
ports (4 ports per MPM-211 module) with high speed and
high resolution. GPIB, TCP/IP and RS-232C interfaces
provide a convenient automated measurement solution.
The MPM-210 is ideal for IL and PDL measurements of
multi -port optical components including Dense
Wavelength Division Multiplexing (DWDM), AWG,
Wavelength Selective Switches (WSS) and more. When
combined with a santec TSL Series laser equipped with a
power monitor output, the MPM-210 allows the user to
complete high precision IL measurements while
referencing in real-time.

The new MPM-210 multi-port optical power meter is also
command compatible with the previous MPM-200 model,
so switching to the new MPM-210 is as simple as
swapping out your devices.

PCU-100

*Wavelength range 1260-1360 nm/1500-1630 nm
*High SOP repeatability

*Power monitor function

*PDL measurement with Mueller Matrix method

MPM-210

MPM-211/MPM- 212/MPM 213

Features
*High speed measurement
v Fast data transfer
v Up to 1 million logging sampling points per port
v 2 memory buffers per port
v Fast measurement (100 kHz) with high resolution
*Wavelength Range 1250-1650 nm
*Dynamic power range -80 to +10 dBm (MPM-211/212)
*Dynamic power range -70 to + 10 dBmA (MPM-213)
*Up to 20 ports measurement
*High dynamic range (logging mode) 50 dB

OSU-100

*Wide wavelength range: 1260-1680 nm

* 1x4 optical switch

eFast switching time

¢ Single mode fiber or polarization maintaining fiber

MPM-2101& =)L FR— b T/ \A RD SR FHED T DI RSB H LWLV F R—

RHINT—=A—=2TH, MPM210IFTETHERA20R— b E CRBICRR, BORREIC

CRIERTEET Y, GPIB/Ethernetf 2 7 1—R&EHBHLTHY. 70T ILICLZEEN L. RBRIENTEETT,
PCU-100l34RKERE TEARE I FO—STT, Swept Test SystemIc#EFAL T & TMuller Matrixic &Y PDLBIE A RTREICE W E T
OSU-1001&. HRA Y FI1Zw TY, satenc BRABHRTLY ) —XEMBHEDHESD T ET, 1260-1680 nmDEBILHEARE LTTHBWRITE T,
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Programmable type

OTF-980

Touchscreen

The OTF-980 is a versatile programmable optical tunable
filter that provides simultaneous and independent tuning
of center wavelength and bandwidth over C & L bands.
The OTF-980 is built with novel free-space optics
combined with an ultra-fine tuning mechanism to ensure
precise filter control and a flat-top passband shape. The
fully programmable OTF-980 has automatic adjustment of
the filter center wavelength and bandwidth. An integrated
power meter monitors power at the output and features
an automatic peak search function

Features
¢ Center wavelength & bandwidth can be tuned independently
eFlat-top filter shape with steep filter slope:
Ultrafine-Plus: 0.05-3 nm, 1000 dB/nm
Ultrafine: 0.08-4 nm, 500 dB/nm
Standard: 0.1-15 nm, 200 dB/nm
*Wavelength tuning range: 85 nm in C&L-band
¢Peak search function
eTouchscreen and GPIB/Ethernet/USB interfaces

Filter profile
.
5 ———
AT+t 1-—-
45 +———f-——-] L sxzz nm
I - :0.2nm
m o0 B
2 20 ~BW:0.1 nm
2 25T 11 = BW:0.08 nm
- ‘0+-——---- - - = BW:0.05 nm
€ a5 .~ BW:0.03 nm
Q
2 a0+ ———f--
45 +———4———— - 1--——3F-——--
-50
1669.6  1569.8 1570 1570.2 1570.4
Wavelength [nm]
Manual type = g nso e OTF-350

'ig

¢ Center wavelength & bandwidth can be tuned independently

*Wavelength range: 1530-1610 nm (C&L Band) O-band is available

eBandwidth: 0.2-10.0 nm (Normal type)
*Bandwidth: 0.1-15.0 nm (Wide type)
eFlat-top filter shape

Programmable type

The OTF-930 bench-top tunable filter features a full 80 nm
wavelength tuning range, and improved tuning mechanics to
ensure low insertion loss. The patented linear 'sliding tuning’
method achieves excellent optical properties, including very
low PDL and PMD. The versatile configuration of the device
allows you to select both the filter profile and the number of
cascaded filters (S1, S2, or S3), offering a wide variety of
filter profile options to suit most fiber optic applications.

Features
¢80 nm tuning range, 0.01 nm resolution
eFilter selections: -3 dB Bandwidth 0.25 - 5.5 nm
eLow PDL (<0.1 dB) "linear sliding" filter
*Power monitoring and peak search functions
e Full GPIB support with LabView driver

Filter Characteristics

—12-51

/I -

AN
—— T~~~

/AR

N\

AN

-40
1540 1542 1544 1546 1548 1550 1552 1554 1556 1558 1560
Wavelength [nm]

Transmittance [dB]

Manual type

>

OTF-320 p

The OTF-320 is a manually tunable optical filter that
features a wavelength indicator.

........

The PEM-340 polarization extinction ratio (PER) meter Features

enables rapid and accurate polarization axis alignment of oFull band 1260-1630 nm

optical components to a PMF (Polarization Maintaining «Simultaneous display of extinction ratio, optical power,
Fiber). The PEM-340 incorporates a powerful GPIB and polarization angle

interface enabling full system integration and production +50 dB dynamic range for PER with high resolution 0.01 dB
line automation. In addition, to facilitate automatic +Wide dynamic input power range

alignment 9f diqde lasers to opticf'il ﬁ?ers’ an a”a'F’g (-40 to +10 dBm/Normal power), (-25 to +20 dBm/High power)
power monitor with 1 kHz response time is available. With eInterchangeable connectors: EC. SC or LC

this addition, both translational and rotational fiber 9 o
alignment can be controlled automatically.

The PLS-100 is a light source with well defined polarization. Features

It features stable high output power while maintaining a high «Polarization extinction ratio, up to 45 dB
polarization extinction ratio of 45 dB (typ.). Combining *High output power and power stability
PLS-100 and PEM-340 provides an optimized system for *Wavelength range : 131020 nm or 1550+20 nm
PER measurement of polarization maintaining (PM) fiber

optic devices in both R&D and production environments.

WSL-1 00 (single or two ports)

The WSL-100 is a compact and cost effective tunable laser
source for use in WDM systems and optical measurement
applications. This laser can be tuned to any wavelength
with high, 1 MHz resolution in both C-band or L-band,
covering a 38 nm tuning range. An internal wavelength
locker provides high wavelength accuracy and stability.

Features
*C-band or L-band tuning with high resolution
eFine tuning available with TMHz resolution
eNarrow linewidth <100 kHz
*High output power >+15 dBm
eIntegrated wavelength locker

Applications
eFiber optic transmission testing
*DWDM component testing
eLocal Oscillator for Coherent detection

OTF-980lF R & B BHIHIBE ZTNTNIRIL L TCEZ ST ENTEBNRYF MY TRDAIEN T AIVZTY, Bt FEN—RELEAZ— U EREERE AN Z X LICE
U 7Ty MY TIREB T IV RARY MVEBN A EREERRLTEVE T, BREBETHBOFRE G2 v FRY—% LLIEGPIB/Ethernet/USBA >~ 27 1—X
KVITSTENTE TOTILICLDEE L. ERRIENTEETY, OTF-3501 MR & BBHEIEE ZNZTNIRIILTER BT EN TERFHUAL N T(IVE T,

OTF-30IEFEICEDHETARREH T A IV ZDIBE, 1~3MDAT 1 IV ZDAHRTr—R 7>k (Filter structure S1. S2, S3) IZ&ZEBREDZIRONAJRE B RAIZ 7
AIWATT, VT RSAT 1477 ARICEZ80 nmiEFERRAIE L RIBS, PDL <0.1 dB . PMD <0.1 psOfFREZF O TLE T,

5

PEM-3401d, RAFE BRI E E, MHENDHEBDED SE/ L ZRODRNHENLEZ2TY, /—<IW\T—EEIE+10~-40 dBm, /\ /T —{EhRIE+20~
-20 dBmDFEA NN LTRIEDFIEE T, BIEH K RIF1260 nm~1630 nmD 7L/ REH/N\— RICELL - BAAE - ANNBREEZREICAEL, BERET+Y
BIMESETFOTBERFSTHAHILENTEL Y, BRERE T 71/\DRINEHT 5 A2 MEFTY,  PLS-1001E, RHFRTY, 45 dBOHIELEZ#FFLEHS
BEABLUBENREEZRRLTVE Y, PEM-340&PLS-100Z BB eV AT LICEK Y, PMFERGRDPEREIE D AIREL ZY £ T,

WSL-1001EWDMY R 7 LRI T 7)) r—2 a VCEFRTRE G/ NEL TliRE A ) w b\ SRR ZHIR T, Cband® L<IEL-band(38 nmigRAIZEH) %1 MHzDE
PEETERDRENERRECELT. REORROVA—ICKBREREELSRREREEEZRRELTCVEY, 6
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Spatial Light Modulators Spatial Light Modulators

Liquid Crystal Based Spatial Light Modulator Liquid Crystal Based Spatial Light Modulator
SLM-200

(%]
Q
=
Santec spatial light modulator (SLM) is based on Santec introduces an Ultra Violet (UV) durable spatial @
reflective liquid crystal on silicon (LCOS) microdisplay light modulator (SLM-250). This product is a world’s
technology. The SLMs enable optical phase modulation first for two-dimensional SLM, extending their use into the
freely and generate arbitrary 2D phase patterns on a UV band. The UV hardened SLM-250 has 42 times UV
LCOS pixel-by-pixel basis. durability when compared to standard SLM devices. A
SLM-200 series are our latest Full-HD LCOS model. The power density up to 10 mV_V/Cm2 is sustainable using a
SLMs are suitable for various scientific and industrial novel liquid crystal and dielectric mirror design. The =
applications, including beam shaping, wavefront SLM-250 follows the popular first generation, HD-LCOS, 0]
correction and optical manipulations. SLM-150 from Santec model. The SLM-150 is suitable for oo
various scientific and industrial applications, including =
Features . beam shaping, wavefront correction and optical o
*WUXGA (1920 x 1200) and Full-HD (1920 x 1080) available All-in-one model manipulations. 2
*Frame rate, x2 (120 Hz) F %
* Memory function eatures 3
Triggers-input & output *Wavelength range: 365-550 nm e
. *Optical power handling: 10 mW/cm Easy handling LCOS =
Applications *Easy mount LCOS head
*Beam steering *Wavefront correction eLow stress design for SLM
*Pulse/Beam shaping *Diffractive optics Full HD available
*Optical manipulation * Programmable phase pattern *No separate control box is required —
*Plug and play
Measurement
25 o e
5 Applications ) O
£ 20 P *3D-printing y '-_asler processing S
" / «IC trimming *Biology sensing _8
8 15 // Easy mounting LCOS* 3
P =
£ 10 7 Specifications v
© /
2 05 ,
& Separate model -
00 Wavelength range 365 550 nm
"o 200 400 600 800 1000 AR coat range 365 550 nm
Gray level AR coat reflectance - 0.7 % Angle of incidence = 0degree
Specifications Panel size (H)15.36 x (V)9.60 mm Active area g
Pixel resolution (H)1920 x (V)1200 pixel =
Operating Wavelength range 450 1600 nm (Refer to appended table about AR coating option) Pixel size / pitch 7.8/8.0 pm
IFENCIEHD (H)15.36 x ()9.60 mm Active area Panel reflectivity Typ. >70 % Depending on specified wavelength range
Pixel resolution (H)1920 x (V)1200 pixel .
Pixel size / pitch 7.8/8.0 um Aperture ratio 95 % —
Panel reflectivity Typ. >80 % Depending on specified wavelength range Gray level 10(1024) bit
Aperture ratio 95 % "
EE 10 (1024) bit DVI video frame rate 60 or 120 Hz
Frame rate 60 or 120 Hz LCOS drive frequency 1200 Hz o
LCOS drive frequency 1200 Hz -
Phase depth pw I - . Phase depth : 2n | rad. (_|\
Relative phase fluctuation Typ. <0.001m rad. Phase fluctuation Typ. <0.003m rad.
Response time Typ. 300 ms Response time Typ. 50 ms
Signal format DVI/USB3.0 - " N N N
Operating temperature range 15 35 degC 10-bit using RGB 8-bit, 3 colors Signal format DVI/USB3.0 - 10-bit using RGB 8-bit, 3 colors
Storage temperature 0 40 degC Operating temperature range 15 35 degC —
Optical power handling Typ. 10 1) W/cm? @1550 nm, CW, 2.0 mm beam diameter
Dimensions 117.6 x 117.6 x 33.7 mm Storage temperature 0 40 degC —
Control software GUI software for Windows - Ty, 40 MW/em? Peak power@355 nm, pulse laser, pulse width 260 psec, —
1) The value is not guaranteed. Please refer santec SLM technical sheet in one instance for judgement of useable light power. A . * yp- cm . wn
< AR coating option > Optical power handling reception rate 100 Hz )
. BT ™S : 100 | mWjem? | @365 nm, 24H/day continuous operation 5
Ordering code number 01 -02 -03 04 -12 -14 - Dimensions 122x122x38.3 mm g
AR coating range 450-550 750-850 1000-1100 1500-1600 400-800 450-550 / 1500-1600 nm A wn
AR coating reflectance 2) <05 =15 ~o6 o Control software GUI software for Windows -
2) Angle of incidence = 0 degree * The value is not guaranteed. Please refer santec SLM technical sheet in one instance for judgement of useable light power. -
SLM-200(3 B4t 5521 & 5 B 2R A E TR T T, BIERKVH T D04t Lh4EENT210-bit 1024BFEE L 10BLU_ EBNTATIRREEIFZDE FIT, HHAERLELED SLM-2501% FR&GIFEMRICEEV ERBEIN TV EHZ B T ERNGRMAMIEEE T2 EMAEFIRTT, BB T HEREENEAITIRIhcc Lick
230/ R (FRRE1920X1200) DEFEM/ \RIVERALTEVES, SUNMAEY IV I 3DT VYTV I NCRIZ VI IREDT T r— aV I BRATERLSICEYE L,
*YRRFI IV (9214 F) A, Separate model DA+ *MBERFIVU (214 F) BE



Spatial Light Modulators

Variable Attenuators

Liquid Crystal Based Spatial Light Modulator

Santec introduces a High power LCOS model of spatial
light modulator series (SLM-300). SLM-300 is for use with
High-Power Lasers up to 200 W. This product is suitable
for Laser processing application.

Features
*High-power LCOS SLM
*Water-Cooling Jacket Option available
*High Phase Resolution 10-bit (1024) Gray Level
eUltra Low Phase Noise ~0.002m rad

Applications
eLaser Processing
*3D-Printing
*|C Trimming

ccccccccc

Santec introduces an OEM model of the LCOS based
spatial light modulator (SLM-20). The SLM-20 consists of
a compact LCOS head module and driver board, enabling
easy integration into systems requiring accurate wavefront
control, especially laser processing and microscopic
applications.

LCOS driver model

Features
e Compact design for built-in SLM :70 x 70 mm
¢Full-HD high resolution : 1920 x 1200 pixel
*LVDS/DVI-D video signal format :546 MHz
*Double frame rate available 160 or 120 Hz
*Low consumption power :84W Multifunctional model

Appearance «

Image storing N4 Max. 128 images

Gamma correction v

Phase adjusting v Adjust to 2m radian at arbitral
Trigger input/output v LCOS drawing trigger

Error output v v

Temperature monitor v v

SLM-300l&L — =il TICH@ %5/ \ (/T —itiE% 5 I 22N E TR CJ. SLM-20ISE KR EIHAFADEBNERHE T, 2 CDREEEIEIIVFI70IY
AVETIVERRBEFEITH L LILCOSR SN ETIVEN BRVTEIFTE T, TEEERHBEIHAHBARZLICHENLES,

MEMS Attenuator

J9jues

Santec's COVA-1 is the world's smallest optical variable N
attenuator based on electrostatic MEMS technology. .
Compared to the current SANTEC MOVA-1, COVA-1 has
achieved an 82% reduction in volume ratio. SANTEC's
variable attenuator series is excellent for high density
integration in next generation small form factor
packages.

Features

*World’s smallest size

*Bright / Dark types available Attenuation Characteristics

*Low power consumption

eTelcordia GR-1221 qualified \\ -
- . Y /

*Shock and vibration tolerance design \ d

¢ Minimum fiber bending radius of 5mm is available \ / [— &svbngt

e Shutter function // [ — &sSVdark

/’\ |

A\

1 2 3 4 5 6 7 8 9 10
Caontrol Voltage [V]

JUSWIRINSEIN %9 159

8 8 & 8

Attenuation [dB]
=

L=}

=
sjusuodwo)

nAow

MOVA-1 (<8

For DWDM application, Santec’s MOVA is an optical
variable attenuator based on electrostatic MEMS
technology. Our tilting mirror design coupled with laser
welded packaging ensure a reliable, stiction-free device.
Silicon MEMS devices are robust, which withstands
repeated switching, wide temperature range and
mechanical shock without failure. Operational stability
and long-term reliability are ensured with Telcordia
compliant packagings.

100

suonn|os ||

MOVAZ 1) —XI&, PDLRRREFENNE CRERZEBE CHUBEEENZEBARITOVTENFRZRDOAIE 7Y TX—2TY, 2LDYIaL—YavERRIC
SRR ENTERE IS —RETPL —T—BRICK SN\ 7 —I VI RAETNTE Y. TelcordiaZ R Z BT ERAMEDEN AR TY, YUIAVMEMST/A R
& BEZEBORVIRLY, AEGREBERL. BRHGEHEICH LTRAEDB VT /A XTT, EEEICEBNAER/N v r—I V7 LDHaheIc i RIBIC
BOTRELLBENEONET,
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OCT Applications OCT Applications

Non-contact, Non-destructive and Non-invasive real time imaging Features of OCT
Swept Source - Optical Coherence Tomography system OCT (Optical Goherence Tomography) is a non-invasive ! "
_ye . imaging technique that relies on analyzing the frequency o 10mm Ultrasonic wave Q
f0r r'eseal’Ch, feaS|b|I|ty StUdleS and pI’OdUCt development components of backscattered light to reveal the internal - ' %
structure of an object or tissue. ; s}
The advantages of OCT are: g
£
IVS-1000(1060 nm), -2000(1310 nm) «High resolution S 1mm
*Real-time imaging 2 OCT
Santec has been an innovator in SS-OCT since the launch of our first swept source in 2004. We bring a wealth of expertise -Non—in\{asive =
backed up with a wide selection of hardware and software to address most all applications of SS-OCT, in medical, industrial and *Small size, cost 1004 m ... I =
scientific fields. A SS-OCT system from Santec can accelerate your product development, help you image those hard to see 104m Confouaimlcrosm_pe ?
features all with customized performance to meet your needs. Santec is the most flexible supplier of complete SS-OCT systems - - otam Tum 10U 100 2 m pre * 4
in the world, with a wider range of lasers, software modifications and probe hardware than any other manufacturer. X fesol Qo
esolution
<
Recent additions to our SS-OCT system line-up includes a long coherence length systems for high speed remote surface g
profiling. We continue to widen our scope of SS-OCT solutions from the latest applications medical diagnostics through to in-situ Z
industrial non-destructive testing. ®
3
Tim Itrasonic im ®
Features (0]@ age Ultrasonic image 3
e Custom order possible
*Wavelength band :1060 nm, 1310 nm OCTimage gallery
¢ Axial resolution 16 pum typ. (High resolution type)
*High speed measurement : max 400,000 line/sec Mindustrial Inspection S
eDeep imaging depth : 150 mm (IVS-1000-VCSEL)
*SDK available for LabVIEW, C# and C++
A 0
Applications S
eIndustrial non-destructive inspection 'g
Defect inspection (resin, molded plastic, etc.) g
Figuration (semiconductor, etc.) ™
. - S
*Thickness monitor o
*Height, Depth measurement 3 " . .
+3D surface profiler Plastic molded Silicon structure ~ Wafer edge profile Surface profile
*Spectroscopy object (pen) —
*Biology & Medical microscope
M Biology HMMedical Imaging
P : 3
o
<
OCT System Line up <
) : Center Typ.Axial | Max.Imaging  Image acquisition : Scanning
Model name and Option i wavelength(nm) : resolution (um) :  depth (mm) : speed (lines/sec) :Laser Type
Standard (ST) <16 >6 20,000 = 5l
... POlygON — .
! scanner Tadpole Orange skin Skin Vascular
: High Resolution (HR) : : <6 : >4 : 20,000
1VS-2000 .................................................................... 1310 .................................. .................................. ................... . . . . g
 Long Imaging depth (LC) <16 520 50,000 Wide field 3D-sensing with Tunable VCSEL -
- o : L e MEMS Tunable VCSEL having a intrinsically long coherence length combined with advanced
High Speed (HS) <16 >10 100,000 signal processing can benefit attractive applications.
.............................. Tunable In analogous to SS-OCT, but not just for cross-section imaging, it provides high-sensitivity -
IVS-1000  : Ultra long Imaging depth (VCSEL) 1060 <16 20to 150 10,000 to 400,000 3D profiling capability as well as velocity detection of moving objects in many different
B H H H H H VCSEL . . . . '
: : : : : : industries such as 3D depth sensing, robot machine vision and LIDAR.
_|
wn
e
c
=3
)
>
wn
OCT(Optical Coherence Tomography : %8Ot —L VAT S T74) VAT LlE XERCT, MR, BBE K. HERBEMEICHRAHRERERE T ERNMROER A EEL IVS-20001%. AR, HBLOADERKE G ESEEEHDE - WA TTHRBWRIFR LS, HEPTO—TECHLEICHOOE THERVWVRIFE2HREIA
HOTFHEFBLTRBEEETRILTHTENTEET, Inner Visionld, HHDHSLY ) —XEERF + =27 L—H—%FE SRIEE THBETSONEGRSE ) A GO BIEERRSS-OCTV AT LCY, 7 3> TlabViewZ AL I— FERBERETOC BERSBE TDHREZIA XLERE T, LabView, C#, C++ANDSDK
TIVEALILRBTENTEET, EFEMBORAEEMBE S FREY, AL TIERS NV AROMERPEEST, £ EZRI WIET2TERDHTHLE HF TV AV TRELTEVET,

DTEEY, e SRTTIBTOHARETT,
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OCT Scanning Lasers

OCT Scanning Lasers

Tunable VCSEL
HSL-1 (2

The HSL-1 is based on advanced electrically pumped
VCSEL (Vertical Cavity Surface Emitting Laser) technology.
An attractive laser for SS-OCT applications the HSL-1 takes
advantage of a number of features intrinsic to VCSELs to
deliver best-in-class performance, including long coherence
length, variable scan speed and low signal noise. The HSL-1
has been designed with system integration in mind; a
compact, efficient package the laser is also robust, reliable . Point Spread Function @100 kHz scanrate /77
and suitable for mass production.

Features
*1060 nm Wavelength Range
*Single Mode Lasing: Ultra Long Coherence Length >1 m
*Flexible Scanning Rate, Tuning Range, and Direction
- Max. 400 kHz scan rate, Wideband tuning range
e Coherence Revival and Mode Competition Noise Free
*Compact and Designed for Reliability

HSL-1 Optical Characteristics @200 kHz scan rate

65

e Integrated k-Trigger 60 || — outputpower 1120
55 — Trigger
H H 50 — Wavelength 1100
Applications gs .. -
£ £
*OEM source for OCT systems =8 40 1080 £
e Spectroscopy and Optic Sensing $ % 35 ?:»
. 5 30 1060
*FMCW LiDAR a2 25 g
+= 0 >
38 2 1040 8
SE 15
'_
© 10 1020
5
0 A L 1000
0 1 2 3 4 5 6 7 8 9
Time [ps]

MEMS based HSL

HSL-10 (1060 nm wavelength band) ("

.........

HSL-20 310 nm wavelength band) o

Compliany

The HSL-20 is Santec's MEMS based swept laser that
combines high speed operation with long coherence length
in a compact package for the ultimate in integrated sources
for SS-OCT imaging. Scan rates up to 100 kHz are available
from this robust laser that may be configured with start
trigger and k-clock depending on system needs.

HSL-20 Optical Characteristics

Features *100 KHz standard type
*1060 nm, 1310 nm wavelength band 60 1380
eunidirectional sweep 55 | | T OuputPower
*Wide scan range >100 nm S0 L 1360
¢Long coherence length >10 mm %% iﬁ I 1340 =
*High output power >40 mW (at peak) 'g' D35} 1320 =
*k-Trigger integrated 2 § gg I 11300 )
e Compact size (150x226x67 mm) b 5 20| s
28| {1280 §
Applications SF w0 e 11260
*OEM source for OCT systems 0 it || LR, PPy
*Spectroscopy and Optic Sensing 2 0 ! 2 8 4 ° 6
Time [us]

SantecDyEREL Tz BME L femBR R w3 L — Y —HSLY U =X, SHRIBOL — T —HEHMICRERAF v LET, 2—F—ULDTRIL. MIA—ERELTWVS
fedb. Y TINCHERZREET 5N FIBETY, RIN (Relative Intensity Noise) HVIE W esh, OCTTHIA LIS EICHUVS/NEF 2T EDNHEE T, OCTRIT TR
{ BEBAHIMADKIRE LTETHAVITE T, HSLIEREL —F—DOREMEISAL. YV 7IVE-FRETRRICEREAF v, mEPAF v L—h
ZRAIE TEEX Y, HSL20IEMEMS T 1 )L 22 VAR HIRSFELL — ' — ¢ OEMMEIRE LTIASEDONTEN &Y,
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Polygon scanner based HSL
HSL-2100 (1310 nm wavelength band) ‘ﬁs

wn
Q
The HSL-2100 is Santec's best selling tried and trusted =
scanning laser designed for OCT applications. The output ®
wavelength is scanned continuously at high speed using a
polygon based filter.
Scan rates of up to 50 kHz (high speed model) and tuning
range of up to 170 nm(wideband model) are available, with
linear scan that allows for imaging using rescaling
technique without k-clock. Averaging of A-lines to —
increase image SNR is made possible by the high-stability ®
of the laser scan. -
R
c <
HSL-200 (1310 nm wavelength band) OEM Solution o
S
HSL-200 is the OEM swept source package based on the g
same technology used in the bench-top lasers, HSL-2100. I
The HSL-200 packs the same high performance of the =
bench-top unit into a smaller footprint and adds features
such as RS-232C communication for integration into
customer systems. Santec will customize HSL-200 laser -
performance to match imaging requirements. —
HSL-200 / HSL-2100 Optical Characteristics
*20 KHz standard t
Features #standardtype . Q
*Max. 50 kHz scan rate, >170 nm tuning range iz —— Output Power 3
eLinear frequency scan. High-linearity option available w | e 1360 3
EE — Wavelength 1340 & =
Egx E B
.. 5 830 <
Applications - -G
*Research in BioMedical Imaging ez | 1300 2
*Spectroscopy and Fiber-Optic Sensing 2 %15 1280 ‘g
*OEM source for OCT systems(HSL-200) 3E 11 | 1260 —
(Medical devices and in-line inspection systems) . [ Lo ey : 1240
0 -5 0 5 10 15 20 25 30 35 40 45 50
Time [us] 3
o
<
c
T 1060 nm 1310 nm 1550 nm 3000 nm
pES Ophthalmology OCT | Conventional OCT | Spectroscopic OCT | Spectroscopic OCT o
MEMS fs: 100 kHz fs: 50, 100 kHz —
High speed, Long coherence length 4\: 100 nm ZA\: 100-130 nm - -
Lc: 15 mm Lc: 10-18 mm
---- =
*Lc : Coherence length g
c
=,
)
S
w0n

HSL-2100(3 KU YV RF ¥ FZAVABHIRSBE L ——C BiRYRLE BREEELTEY. BRICRERENTETT, HICRBEDT AL ETHEDNTEY
£, HSL-200/&HSL-2100D0EMAR T, T2/ MaE&ER AEDS D) 7 VBEIC L BHIEHA RIEETT,
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OCT Components

Compact and High-performance SS-OCT Engine

OCT Components

OCT-grade Balanced Detector

OCT Englne BPD-200 Eﬁféf@?ﬁ'ﬁigo kHz A-Line rate) &
| o . . . BPD-200-HS DCto200MHz _ °"'5 =]
Santec's OCT Engine is based on the High Speed Scanning Laser (HSL) series, OCT-grade Balanced Photo Detector BPD-200, (Suitable for >30 kHz A-Line rate) ™
and the real-time resampling OCT DAQ card HAD-5200B-S. Santec is the pioneer for scanning lasers and Swept Source OCT @BPD_400 DC to 400 MHz o
technology with cutting-edge performance in our SS-OCT systems. Santec OCT is used for various applications in the medical and (Suitable for >100 kHz A-Line rate)
industrial fields. With our experienced OCT team, we can provide great solutions to any integration and customization needs with i
continuous support. B.PD—200 is a balanced pho'Fo detectqr that outputs the Features
difference of two detector signals. This can be used for +Wide dynamic range (DC to 80 MHz, 200 MHz or 400 MHz)
Features ;Iedlf[Ct'?_n of ICOrTTon dmodednct)lset.due to the Iaster ?%WCG'IE *High reliability and high gain, high linearity »
*1060 nm and 1310 nm wavelength range uctuation. fn heterodyne cetection as In most o *Flat balanced level o
: o . T X applications, it provides a 3 dB sensitivity advantage when . R . . )
*High sensitivity, Low noise and real-time imaging detecting the signal inverted in phase in between two *Specially designed for artifact-reduction 2o
*Easy integration, SDK for LabVIEW & C++/# available input signals. Furthermore, special design significantly *Wavelength range (950-1600 nm) -
*Optimized image by real-time resampling & dispersion compensation reduced the problem of the undesired image artifact Applications ®
*2 chanalog output (+4 V, 16 bit) to control Galvano/MEMS scanner which was a major problem in the other balanced *Swept Source - OCT &
Specifications dete.cltors. BPD-200 is thg bgst detector ever made *Heterodyne measurement %
— specifically for SS-OCT applications. * OFDR (Optical Frequency Domain Reflectometry) 3
Parameter Unit Specifications g
HSL-1 HSL-10 HSL-20-50 HSL-20-100 ~
Center Wavelength nm 1040-1080 1040-1080 1290-1330 1290-1330 |nteg rated Interferometer Module w
Typ. axial resolution (in Air) um <16 <14 <16 <16
Imaging depth range (in air) mm >70 mm (@10 kHz) >10 mm >20 mm >10 mm
A-line rate kHz 10-400 +/- 0.1 100 +/-0.1 50 +/-0.1 100 +/-0.1 IFM-200 (¢ T
Peak output power mwW >20
Opfical fiber type = - SMF - IFM-200 is an OEM module Mach-Zehnder type 0O
oS - Windows 10 (64 bit) : : . .
interferometer. A wide range of configurations can be . o
SystemBus | R PCI Express2.0 (Gen2) 5.0 GT/s x8 realized based upon customer requirements including ' .g
*Please note, these specifications are subject to change. Please contact to us for the details. PS-OCT with added features such as targeting diode o
laser, and optical delay line. Thirty-five years of optical Features 2
integration and packaging experience is applied to 'ilwfpt Z°“"C9‘°CT . =
maintain high quality and high reliability as well as °heterodyne measuremen
Features of IVS software optimizing c%st(.:1 Custsc/)m config:;uration inc)lluding other * OFDR (Optical Frequency Domain Reflectometry)
interferometer types (ex. Michelson, Fizeau type) can be L.
*Proprietary rescaling algorithm integrated FPGA DAQ board designed for OEM solutions. Applications -
*Real time imaging up to 30 fps eInterferometer block for OCT systems
1D, 2D, 3D imaging mode *K-clock module for SS-OCT systems
eStorage mode for time elapsed measurement eInterferometer block for In-line inspection systems 3
*Scan angle setting arbitrary angle scan eInterferometer block for heterodyne measurement o
*OCT graph capture, Raw data import/export i : i it =
*Custom settings Viewing area R
*Thickness, distance analysis software for industrial application available :
*SDK available for LabVIEW, C# and C++
Multi Slice Viewer . . ’ —
High Speed Imaging DAQ-Board for HSL ) S
= ==
e G empEes HAD-5200B-S Q
Santec offers a high speed imaging Data Acquisition
-- (DAQ) Board compatible with santec’s high performance B
' swept laser. Santec’s patented rescaling algorithm is
encoded into the FPGA for real time OCT processing.
— =
Features Applications wn
*High speed ADC (12 bit/1 GSps sampling) *Swept Source - OCT %
e Customized FPGA for SS-OCT with HSL-Series *Heterodyne measurement =
¢ High reliability and high gain, high linearity * OFDR (Optical Frequency Domain Reflectometry) g
(%]

IVS Main software viewer software

eIncludes analog output (2ch)

FERUMCEOCTRDIR L2157/ \A A& TR L TH Y £ J, BPD-200i£Swept Source OCT (SS-OCT) TR 52T« TV 2 DERMIFMIC LD T—F 777 FOREE
ZERBICBRLTEY., SS-OCTICRBET A 772 TY, IFM-2001E7 1 LA 54V REIRA G ELZRB LTe. Rv/\Y TV A—BFHHL =y FTT, BEHRODTEZL(C
ISCTeARZRA ZEBIRE T T, HSLY ) —XICE LIeDAQR— FEHTIRFL TV S, BEENTFPGAICKY. & VT IV RALAX—I V) ZFREICLE T,

OCTEngineld, B F RIS L —HF—HSLY V=R INSVAR T+ b T4 77 2BPD-200, RUUTIVRA LY > T1) >4 DAQA— FHAD-5200% 3 L 1zSS-OCTZ =1
Bl DI%EEDIN—Y T,
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




