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Chapter 1 Warning Symbol Definitions

Below is a list of warning symbols you may encounter in this manual or on your

device.
Symbol

PPERPPPP o -0+ (] (

Description

Direct Current

Alternating Current

Both Direct and Alternating Current

Earth Ground Terminal

Protective Conductor Terminal

Frame or Chassis Terminal

Equipotentiality

On (Supply)

Off (Supply)

In Position of a Bi-Stable Push Control

Out Position of a Bi-Stable Push Control

Caution: Risk of Electric Shock

Caution: Hot Surface

Caution: Risk of Danger

Warning: Laser Radiation

Caution: ESD Sensitive Components

Rev K, Oct 20, 2025

Page 1



EXULUS® Spatial Light Modulators Chapter 2: Safety

Chapter 2 Safety

2.1. Precautions

Please read the instruction manual carefully before operating your Spatial Light
Modulator. All statements regarding safety and technical specifications will only
apply when the unit is operated correctly.

Refer to this User's Guide whenever the following symbols are encountered on the
Spatial Light Modulators.

DO NOT OPEN HOUSING A\

Thorlabs’ SLM has no user-serviceable parts. Service should only be performed
by trained service personnel.

SHOCK WARNING

High voltage inside. To avoid electrical shock, before powering up, make sure that
the ground pin of the power cord is correctly connected to the ground connector
in the power socket. Improper grounding can cause electric shock resulting in
severe injury or even death. Do not operate without the cover installed.

WARNING

This unit must not be operated in explosive environments. Do not operate in
wet/damp conditions. Do not obstruct the air ventilation slots in the housing.

WARNING

Transportation and delivery may cause the SLM to be warm or cool upon receipt.
Please wait for the whole device to reach room temperature before attempting to
operate.

Page 2 CTNO013676-D02
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2.2. Product Care

Handle the complete system with care during transportation and unpacking.
Banging or dropping the system can damage the unit or lower the system
performance. If this occurs, the complete system will need to be sent back for
recalibration. Please contact Thorlabs Technical Support for more information.

e Do not store or operate in a damp, closed environment.

e Do not store or operate on surfaces that are susceptible to vibrations.
¢ Do not expose to direct sunlight.

e Do not use the solvents on or near the equipment.

e Mobile telephones, cellular phones, or other radio transmitters should not
be used with a range of 3 m of this unit since the electromagnetic field
intensity may exceed the maximum allowable disturbance values,
according to EN50082-1.

e Keep away from dust, dirt, and air-borne pollutants (including cigarette
smoke). The system is not designed for outdoor use. Protect the
equipment from rain, snow, and humidity.

e Do not expose to mechanical and thermal extremes. Protect the
equipment from rapid variations in temperature.

e Handle all connectors with care. Do not use unnecessary force, as this
may damage the connectors.

e Handle the SLM main unit with care. Mishandling may cause damage to
the liquid crystal panel or optical head.

e Clean the protective window by using a soft, lint free cloth. Use of
isopropyl alcohol is permitted; however, do not immerse in any liquid or
solvent.

e Clean any accessible optical surfaces with an appropriate optics grade
tissue or cloth.

2.3. Service

CAUTION

Except for the main fuse, which is accessible from the outside of the housing, the

EXULUS® SLM has no user-serviceable parts. Service should only be performed
by trained service personnel.

Only trained and approved Thorlabs’ personnel should service the system. Please
contact Thorlabs Technical Support at techsupport@thorlabs.com and a member
of our team will be happy to assist you.

Rev K, Oct 20, 2025 Page 3
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2.4. Accessories and Customization

Although the system is easily adapted for custom interfaces, to achieve the listed
specifications, this system should only be used with accessories provided by
Thorlabs. Any modification or servicing by unqualified personnel renders the
warranty null and void, leaving Thorlabs free of liability.

A custom version with the panel and controller in separate units is available, please
contact Tech Support for questions on customization.

Page 4 CTN013676-D02
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Chapter 3 Introduction

This manual provides instruction on how to install and operate a Thorlabs
EXULUS-HD2, EXULUS-HD2HP, EXULUS-HD3, EXULUS-HD3HP, or EXULUS-
HD4 two-dimensional Spatial Light Modulator (SLM). To ensure correct usage,
read this manual carefully before operating your EXULUS®.

3.1. Overview

Thorlabs’ EXULUS® SLM is a reflective SLM based on Liquid Crystal on Silicon
(LCoS) technology. It offers individually addressable pixels of phase shift or
retardance and provides large phase stroke and excellent phase stability.
Therefore, the EXULUS® SLM is ideal for many beam manipulation applications
including optical trapping, beam steering and shaping, femtosecond pulse
shaping, adaptive optics, imaging applications, holography, interferometry, laser
processing, lithography, and others.

3.2. Principle - Liquid Crystal on Silicon (LCoS)

The Liquid Crystal on Silicon (LCoS) technology is a reflective retarder panel
utilizing a liquid crystal layer sandwiched between a top transparent and
conductive ITO layer, and the reflective electrode layer on the bottom. On the
bottom layer, pixels are arranged as individual addressable aluminum electrodes.
Together with the ITO layer on top, an electric field is built by applying a voltage
between the two layers. The liquid crystal modules align according to the direction
and strength of the electric field. Since liquid crystal is a birefringent material, the
alignment of the liquid crystal modules in turn determines the retardance or phase
shift of each pixel.

~ _ ——— - Cover Glass

e ~-Transparent ITO Layer

Gl aE T T T T

> A 4T T T OS>

- > > <> <> e lauidCrystalLayer

a» aE> > T T T . Electrode Layer
I N

Figure 1 Schematic of Liquid Crystal on Silicon

3.3. Parts List — Accessories

The EXULUS® SLM is thoroughly tested and carefully packed at the factory. The
complete package varies according to the EXULUS model. Standard SLMs
(EXULUS-HD2, HD3, and HD4) consist of a main unit with a built-in SLM panel
and relevant accessories. The High-Power SLMs (EXULUS-HD2HP and HD3HP)
contains a main unit, an adapter board, an SLM head, and additional accessories.
The adapter board and SLM head are pre-installed on the main unit.
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Accessories of standard SLM:

e  Power Supply (ltem # DS12)

e USB Cable

e HDMI*-Compatible Cable

e HDMI-Compatible to DP*-Compatible Cable
e USB Drive with Software and Manual

e Hex Key Thumbscrew (ltem # HKTS-5/64)

Accessories of High-Power SLMs:

e  Power Supply (ltem # DS12)

e USB Cable

e HDMI-Compatible Cable

¢ HDMI-Compatible to DP-Compatible Cable

e USB Drive with Software and Manual

e 1.3 mm Hex Key

e 2 mm Ball Driver

e (32" Dust-Proof Tape

e Tubing Clip

e 2.5mm Stereo Cable for Thermistor Connection to Liquid Cooling System
(Item # LK220)

e CPC® Valved Quick-Connection Fittings for 4.3 mm (0.17") Inner
Diameter Hose

e CPC® Valved Quick-Connection Fittings for 6.0 mm (0.24") Inner
Diameter Hose

Figure 2 Standard SLM, with Main Unit and Removable Dust Cover Installed
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Figure 3 High-Power SLM, Main Unit with Adapter Board and SLM Head Pre-
mounted

o

Figure 4 Power Supply i
(Item # DS12) Figure 5 USB Cable

-
Figure 6 HDMI-Compatible Cable Figure 7 HDMI-Compatible to
DisplayPort-Compatible Cable
Figure 8 USB Drive with Software Figure 9 Hex Key Thumbscrew
and Manual (Item # HKTS-5/64)
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Figure 10 CPC® Valved Quick-

Connection Fittings for 6.0 mm Figure 11 CPC® Valved Quick-
(0.24”) Inner Diameter Hose, 2 Connection Fittings for 4.3 mm
pcs (0.17”) Inner Diameter Hose, 2 pcs

Figure 12 2.5 mm Stereo Cable for
Thermistor Connection with Figure 13 1.3 mm Hex Key
Liquid Cooling System (Item #
LK220)

o »
2

Figure 14 2 mm Balldriver Figure 15 Tubing Clip, 4 pcs

(Item # BD-2M)

Figure 16 @2” Protective Tape for SLM
Head, 4 pcs

*Note: HDMI is a trademark or registered trademark of HDMI Licensing
Administrator, Inc. DisplayPort is a trademark owned by the Video Electronics
Standards Association (VESA) in the United States and other countries. The use
of such trademarks by Thorlabs does not constitute or imply any affiliation with or
sponsorship, approval, certification, or endorsement by their respective trademark
owners of Thorlabs or any Thorlabs products. All references by Thorlabs to such
trademarks are for identification purposes only.
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3.4. Operating Elements

3.4.1. Overview

Figure 17 Front View of Standard SLMs

Callout Description
1 Horizontal & Vertical Fine Adjusters
2 Power Input
3 HDMI-Compatible Connector
4 Mini-B USB 2.0 Connector
5 Trigger Output Connector (SMA)
6 Power Switch
7 30 mm Cage System Mounting Holes (4-40 Tap, 4 Places)
8 SLM Panel

Rev K, Oct 20, 2025 Page 9



EXULUS® Spatial Light Modulators Chapter 3: Introduction
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Figure 18 Front View of High-Power SLMs

Callout Description
1 CPC® Valved Quick-Conngction Fittings for 4.3 mm (0.17”)
Inner Diameter Hose
2 Power Input
3 HDMI-Compatible Connector
4 Mini-B USB 2.0 Connector
5 Trigger Output Connector (SMA)
6 Power Switch
7 Adapter Board
8 SLM Panel
9 SLM Head

Page 10 CTN013676-D02
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3.4.2. Horizontal and Vertical Fine Adjusters (Standard SLMs)

Adjust the horizontal and vertical tilt of the Liquid Crystal panel. The designed
adjustment range is +3.2° for both horizontal and vertical.

3.4.3. SLM Head (High-Power SLMs)

The SLM head integrates a built-in liquid cooling module and an NTC thermistor.
The NTC thermistor temperature can be read out by Thorlabs’ LK220 liquid chiller
or TSP0O1 temperature logger, as well as any third-party temperature logger
compatible with the thermistor pin assignment once connected to a 2.5 mm stereo
jack (see below).

Shield (GND)
TH +

TH - (GND)

Figure 19 Pin Diagram for Connecting to the Thermistor

The SLM head is compatible with the Thorlabs 30 mm cage system, as well as our
Polaris 1" mirror mount (ltem # POLARIS-K1E) for additional panel tip/tilt
adjustments. Two valved coupling inserts for 1/4" diameter hose are pre-installed
for easy connection to Thorlabs’ cooling system (ltem # LK220), which is the
recommended cooling system for EXULUS-HD3HP. For more information, please
refer to Section 4.1.

3.4.4. Trigger Output Connector (SMA)

The trigger output connector (female SMA) on the SLM generates an output signal
which can be used to synchronize external devices with the SLM.

The output signal is 5 V TTL with a pulse width of 54 ps. The frequency follows the
refresh rate of the SLM panel.

Rev K, Oct 20, 2025 Page 11
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16.75 ms

)

5

o

g Frame 2

o

‘=

=

[1]
0 0.05
Time (s)

Figure 20 Trigger Timing Graph

3.4.5. Holes for the 30 mm Cage System (Standard SLMs)
These 4-40 mounting holes provide compatibility with the Thorlabs 30 mm cage

system.

[ Q)
URUEOS NG
LU RO ]

\n

""'lnt

Figure 21 SLM with Attached 30 mm Cage System

3.4.6. Post Mounting Holes
The mounting holes shown below in Figure 22 and Figure 23 are designed for
Thorlabs’ optical posts. Note that these are universal tapped holes which accept
both 8-32 and M4 threaded screws. Therefore, either imperial or metric posts are
compatible (e.g.: Iltem # TR2 or TR50/M).

CTNO013676-D02
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Figure 22 Two Mounting Holes on Bottom, Standard SLMs

Figure 23 Two Mounting Holes on Bottom, High-Power SLMs

3.4.7. Removable Dust Cover (Standard SLMs)

Prior to shipping, a magnetically coupled dust cover is installed on the front face
of the Liquid Crystal panel. Remove it before using your SLM. While using the
SLM, the dust cover can be mounted on the back panel of the SLM main unit, as
illustrated in Figure 24.

Figure 24 Two Mounting Holes on the Side and Cover Plate Storage on the Back
(Standard SLMs)

Rev K, Oct 20, 2025 Page 13
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Chapter 4 Setup and Software Operation

4.1. Installing the SLM

SHOCK WARNING

High voltage inside. To avoid electrical shock, before powering up, make sure
that the ground pin of the power cord is correctly connected to the ground
connector in the power socket. Improper grounding can cause electric shock
resulting in severe injury or even death. Do not operate without the cover
installed.

WARNING

This unit must not be operated in explosive environments.

WARNING /A\

Transportation and delivery may cause the SLM to be warm or cool
upon receipt. Please wait for the whole device to reach room
temperature before attempting to operate.

WARNING

Do not operate in wet/damp conditions. Do not obstruct the air
ventilation slots in the housing!

To operate your SLM properly, place it on your lab table. For standard SLMs, two
tapped holes are available for mounting on either the side or the bottom, as shown
in Figure 25.

Page 14 CTNO013676-D02



EXULUS® Spatial Light Modulators Chapter 4: Setup and Software Operation
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Figure 25 Post Mounting the standard SLM with Thorlabs’ @1/2” Posts
For High-Power SLMs, the following two mounting methods are available:

All-in-One Mode, two tapped holes are available for mounting on the
bottom.
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Figure 26 Post Mounting the High-Power SLM, All-in-One Mode
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o Separate-Panel Mode, two additional tapped holes on the adapter board
and SLM head are available for mounting on the bottom.

IIllGll(llHtH‘w
3 s Lt !
|
®

TS A 6 L L

1
l”['["“lu:‘.‘
SRR o

Figure 27 Post Mounting the High-Power SLM, Separate-Panel Mode

Here the SLM head is compatible with the POLARIS-K1E @1" Kinematic Mirror
Mount for additional panel tip/tilt adjustments.

lil,[[,““H

Figure 28 SLM Head Mounted with a Previous Generation Polaris-K1
@1" Kinematic Mirror Mount

Always use the recommended @1" Polaris Kinematic Mirror Mount (ltem #
POLARIS-K1E) or other kinematic mirror mounts with flat, front-face plates to
mount the SLM head.

41.1. Mounting Method Conversion of High-Power SLMs

For the High-Power SLMs, the All-in-One mounting method supports height
adjustment only. To enable extra panel tip/tilt adjustments and a more flexible

Page 16 CTN013676-D02
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panel mounting configuration, convert the All-in-One mode to Separate-Panel

mode.

To convert your SLM to Separate-Panel Mode, please always follow these steps:
e Step 1: Wear anti-electrostatic band and talc-free gloves before any

operations. When the adapter board’s cover is removed, DO NOT touch
any exposed electrical contacts.

e Step 2: Disconnect the FPC from the Adapter Board

Using the included 1.3 mm hex key, remove the two locking screws from the
adapter board’s cover (marked with red in Figure 29).

[ ]

THORLGSE  MEILIS®
EXULUS-HD3HP
rIse
A0 STER BOARD

L]

Figure 29 Front View of a High-Power SLM Unit

Remove this cover to expose the adapter board. Flip open the black latch that
secures the FPC connector (marked with red in Figure 30) and carefully
disconnect the panel side FPC.

Figure 30 FPC Connection of Adapter Board

Rev K, Oct 20, 2025 Page 17
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e Step 3: Detach SLM Head from Main Body

Using the included 2 mm balldriver, loosen the four screws on the sides of the SLM
head (two on the top and two on the bottom, as shown in Figure 31). Once these
screws are loosened, slide the SLM head free from the main body (see Figure 32).

IL—-‘ "

Two on Top and
Two on Bottom

Figure 31 Top View of a High-Power SLM Unit

o ] o LY
»® ﬁ—) L J

)
© [ ] { ] L]
® ® L ] ®
[ ] [ ] ® L ]
@ L 9 ®

Figure 32 SLM Head Detached from Main Body
e Step 4: Mount SLM Head and Main Body

To reassemble all the parts, it is always recommended to mount the SLM head
properly as the first step. Use a standard post (8-32 / M4 Taps) or a Polaris-K1E
1" Kinematic Mirror Mount for mounting, then adjust the height of the head to
make sure that the incident beam illuminates the center of the panel’s active area.

Once the SLM head is fixed, mount the main body nearby using standard posts (8-
32 / M4 Taps) and adjust its height to match the SLM head so that the FPC can be
reconnected in the next step (Figure 33).

Page 18 CTN013676-D02
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e Step 5: Reconnect SLM Head and Main Body

Insert the panel side FPC back into the connector on the adapter board, taking
care to seat it fully and with the proper alignment (see examples in Figure 34).
Failure to do so can cause damage to the panel when powering on. Flip the black
connector latch closed to secure the FPC.

[N

O T 6 1 A

I 1
ll(lllll(lnu.
”lllll(((”[,,””
L R O A R
' it
i LA

Figure 33 Re-connected FPC Between Main Body and SLM Head

Misalignment Proper Alignment
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Figure 34 Examples of Improper and Proper Seating of FPC in Connector
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Finally, reattach the adapter board’s cover using the two locking screws from
Step 2. This completes the mounting process, as shown in Figure 35:

AL G

L
"ll‘|||;||1u
lllllltluullr«

(FAIL ]
(1t

Figure 35 Separate-Panel Mode

e Step 5: Check Image on SLM Panel

Complete the software installation, as described in Section 4.3. Then, upload an
image to the SLM panel using File Mode (see Figure 46). Check that the image is
being displayed on the active area of the SLM panel, which can be done by placing
a linear polarizer with its T-axis 45° to the optic axis of the SLM panel.

If any dead pixels/lines are observed, or if or parts of the image are missing, try re-
seating the FPC in the adapter board connector. If the problem persists, please
contact Tech Support.

4.2. Hardware Requirements

To run the EXULUS® SLM software, you need to have a computer that meets the
following hardware requirements:

e  Operating System: Windows 7 64-bit, or Windows 10 64-bit
¢ One Available High-Speed USB 2.0 Port

e CPU: Intel Core i3 or Above

e RAM: 2 GB or More

¢  One available HDMI-Compatible Port or DisplayPort.

Page 20 CTN013676-D02
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4.3. Installing the Software

The EXULUS® SLM software can be downloaded from the Thorlabs website or
from the bundled USB drive. The installation contains 2 parts:

e Installation of Main Ul

e |nstallation of USB Driver

Do not connect the SLM to your PC prior to software installation. Administrator
privilege is required during installation.

The following procedures describe the installation in Windows 7 64-bit.

e  Start the Install Shield Wizard by double-clicking “setup.exe”.

() » Installstion » £
Org B Open  Sharewith New folder | @
t Favorites Lot
B Desktop bin
i Downloads lcense
. Recent Places supportiles
__ midistid 1k
4 Libraries w4 setup.oxe L393K
% Documents & setupani
o Music
W Pictures
B videos
M Computer
G Newwork
‘ q ]'jl setup.exe Date modied: 3/15/2017 7:10 PM Date created: 7/5/2018 315 PM
l&w Apphication < 136 MB

Installation of Main Ul

e The main Ul is installed in your computer first. Click the “Next” to continue.

Rev K, Oct 20, 2025 Page 21
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L Thorlabs EXULUS

Destination Directory
Select the installation directories.

Al software will be installed in the following locations. To install software into a
different location, click the Browse button and select another directory.

Directory tar Thorlabs EXULUS
|C:\F‘rogmrr| Files\ Thoriabs \EXULUSY ‘ [ Browse... ]

Directory for Mational Instiuments products
|C:\F'mgmm Files"\National Instruments’. ‘ [ Browss... ]

<¢Back | HMewt>r [ LCancel

Page 22 CTNO013676-D02
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e Click “I accept the License Agreement” and “Next” to continue the
installation.

L1 Thorlabs EXULUS

License Agreement
“rou must accept the licenses displayed below to proceed.

Thorlabs SOFTWARE LICENSE AGREEMENT 3

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
AMD/OR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE ANDJ/OR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMEMNT AMD YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO
BECOME A PARTY TO THIS AGREEMENT AND BE BOUMD BY ALL OF ITS TERMS AND
CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS,
DO NOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPANYING WRITTEN MATERIALS,
ALONG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL RETURNS
SHALL BE SUBJECT TO Thorlabs” S THEN CURRENT RETURN POLICY. i

() 1 do nat accept the License Aareement,

[ << Back " Mext »> ” LCancel

e Click “Next” to finish the installation of the main Ul.

Installation Complete

The installer has finished updating your system.

oo Erih
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Installation of CP210x USB to UART Bridge Driver

The installer proceeds to install the CP210x USB to UART Bridge driver. Wait for
the installation to be started.

e  Click the “Next” to continue.

CP210x USB to UART Bridge Driver Install

Welcome to the CP210x USB to
UART Bridge Driver Installer

This wizard will help you install the drivers for your CP210x
LUSB to UART Bridge device.

To continue, click Next.

< Back [ Mext > ]I Cancel I

e Click “I accept the License Agreement” and “Next” to continue the
installation.

- To continue, accept the following license agreement. To read the entire
o agreement, use the scroll bar or press the Page Down key.

LICENSE AGREEMENT -
SILICON LABS VCP DRIVER
IMPORTANT: READ CAREFULLY BEFORE AGREEING TO TERMS

THIS PRODUCT CONTAINS THE SILICOM LABS VCP DRIVER AND
INSTALLER PROGRAMS AND OTHER THIRD PARTY

SOFTWARE. TOGETHER THESE PRODUCTS ARE REFERRED TO

AS THE "LICENSED SOFTWARE". USE OF THE LICENSED
SOFTWARE 15 SUBJECT TO THE TERMS OF THIS LICENSE A

Save As I I Prirt

) | dontt accept this agreement

<Back [ Net> | [ Canesl
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e Click “Finish” to complete the installation.

-
CP210x USB to WART Bridge Driver Instal

Completing the Installation of the
CP210x USB to UART Bridge Driver

The drivers wene successfully installed on this computer.

You can now connect your device to this computer. i your device
came with instructions, please read them first.

Driver Name Status
~ Silicon Laborateries Inc. ... Readyto use

(==}

[ Fmsh | [ cancel

Please reboot your computer when prompted. Click “Restart” to complete the
EXULUS® SLM software installation.

Thorlabs EXULUS o |2 =]

| gl; You must restart your computer to complete this operation

If you need to install hardware now, shut down the computer. i you
choose to restart later, restart your computer before running any of this
software.

[ Restart l ‘ Shut Down ‘ ‘ Reestart Later

4.4. Connect the SLM to the PC
To operate your SLM with your computer, follow the steps below:
e  Connect the included power supply to the mains power and the DC input
on the SLM.

e  Connect the SLM to a High-Speed USB 2.0 port of your computer. Use
only the cable that is bundled with the SLM or a cable qualified for High-
Speed USB 2.0 standard.

e  Connect the SLM to a HDMI- (or DP-) compatible port of your computer.
Use the provided HDMI-compatible or DP- to HDMI-compatible cable.
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e Remove the dust cover (standard SLMs only) and switch the power

switch to the “ON” position.

For standard SLMs, the Liquid Crystal panel is warmed up after the power is turned
on. It may take up to about 30 minutes to stabilize. Since the phase of the SLM
panel is slightly dependent on temperature, for applications which are sensitive to
phase fluctuation, we recommend waiting for 30 minutes after power on before
operating.

For the High-Power SLMs, we recommend using a liquid chiller (item # LK220) to
stabilize the panel temperature after powering on.

e  Wait for Windows to recognize the hardware. The SLM connects to the
computer as a USB Serial Port. Connection can be verified in the Device
Manager, under the Ports list.

&¥ Network adapters
4 "7 Ports (COM & LPT)
'? Silicon Labs CP210x USB to UART Bridge (COM4)
1} Processors
(M System devices

@ Universal Serial Bus controllers

e  Wait for Windows to detect the SLM display. Check the connection of the
SLM panel by right-clicking on the desktop and choose Screen
Resolution. Once the SLM display has been detected, your computer will
show it as an additional display.

(Il ™ » CortrolPenci »

R -

Digplay: 2 Thorlabs SLM. +
Besolution: 1920 « 1200 (secommended) v
Qrentaticn Landscope.

Muttiple dsplays: | Extend these displays v/

oK [ Cancel |

If the SLM display is not shown as extended, try the Win + P key

combination:
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and configure the SLM display in Extended Mode.

Computer only Duplicate Extend Projector only

JE JE EE gu

Then, run the application software “Thorlabs EXULUS” from the desktop icon. It
may take several seconds before the software is ready to connect.

4.5. Software GUI

The Software GUI provides complete control of SLM panel. If a High-Power SLM
is used, the temperature reading from the liquid chiller (Item # LK220) is also
available. It is divided into six functional areas:

¢ Main Menu

e Sequence Setting
e Preview Window
e  Operation Mode
e Display Mode

e Status Bar

> e Main Menu

o) o
@ <

Disesnnect Lead  Options | Updste Suppart  Help
Sequence Name interval (me) -

<= Sequence
Settings

Preview
Window

Operation
Mode

Display
Mode

| Frame File | CoH | Patiem Eoisis

Clear SLM ‘ Hall Wave I Status

Phase Stroke Mode to Full Weve Actusl Temperature: 35 54°C (LK220 SN-CHIXVRIZ) T Bal’

0 W 4 & 8@ 10 10 19 160 18 200 20 M0 255

Figure 36 Main Ul Window of EXULUS SLM Software
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4.51. Main Menu

The main menu contains basic connection and software operations.

& S OO a @ THORLAES

Disconnec + Load  Options | Update Suppert  Help

Figure 37 Main Menu Area of GUI Window
Connect/Disconnect
Connect or disconnect the EXULUS® SLM, and the liquid chiller (Item # LK220) for

the High-Power SLMs, from your PC. A connection wizard appears to assist in
connecting the devices after clicking the “Connect” button.

Please select a device to connect

S/ Description -

Mote: If the device is not detected, please re-plug the USB cable.

Please select an LK220 Liquid Chiller device to connect

S/ Description -

[ comnect | [ cancel |

Figure 38 Thorlabs SLM Connection Wizard

As an example, here, “EXULUS-HD3HP” is the model of your SLM, “00190031”
represents its serial number, and “CH3XVBJZ” is the serial number of Liquid Chiller
LK220.

If there is no EXULUS or Liquid Chiller device listed, check that the power switch
is switched to “ON” and the USB cable is properly connected to your computer.
Otherwise please check Chapter 5 for a solution.

Select your SLM (and Liquid Chiller if available) and click Connect. All the features
are then activated.

Liquid Chiller selection is only available when the High-Power SLM is selected. If
the SLM device is not detected, please reconnect the USB cable to the SLM. The
USB driver is pre-configured with a “Power Save / Suspend Mode” after a 10 sec
connection, which may cause the device to become invisible to the software.
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The SLM software only monitors the LK220 chiller temperature readings. If other
functions require software control, do not connect the LK220 chiller from the SLM
software Ul and use its own software instead.

Save and Load

These two buttons provide the save/load of user-defined sequence settings in XML
format.

Options

e SLM Setting

o Screen ID: Normally, the main computer screen is recognized
as Screen ID 1 and the SLM panel as Screen ID 2. However, in
some cases, especially for systems with multiple screens, the
SLM’s Screen ID might be different. Therefore, it needs to be
properly set in the SLM Setting Window. Otherwise the SLM
does not respond to all the operations by this application.

e i s

SLM Setting SLM Setting

Test Pattern

ScreenID 2 E|

Note: Screen ID corresponds to the display number set in

Sensor Setting Microsoft Windows Display Setting.

Screen Flipping [[] Horizontal [0 Vertical

Default Settings

About

Figure 39 SLM Screen ID Setting

o Screen Flip: Flip the SLM panel in the Horizontal or Vertical
orientation.

o Default Settings: Save the current settings of Screen Flipping
and Phase Stroke Mode as default.

Default settings ensures that the Screen Flipping and Phase Stroke Mode are
preserved while unit is switched off.
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“ia Default Settings [
Save the Current Settings as Dafault?
Panel Flip Horizontal : Enable
Panel Flip Vertical : Disable
Phase Stroke Mode : Full Wave

Figure 40 SLM Default Settings

e Test Pattern: The SLM contains an internal stair-case test pattern and
can be applied directly to your SLM panel. This pattern is not transferred
through PC/Laptop connection and is intended for troubleshooting. It
returns to the normal Video In mode when the “Option” window is closed.

SLM Setting

Test Pattern

Sensor Setting

About

Test Pattern

Stair Pattern

Diagnosis use: A "stair” pattern should be displayed on the panel

Figure 41 Internal Grayscale Test Pattern

e Sensor Setting (only available when the LK220 chiller is connected)

o Sensor Mode:

Internal: provides the temperature reading from the
output coolant temperature.

External: provides the temperature reading from the
thermistor of High-Power SLM head read out by the
LK220. If the external mode is selected while no sensor
is connected to the liquid chiller, an error message as
well as alarm will be set off. The liquid chiller will be
disabled until the thermistor is connected or the sensor
mode is switched to internal. Note that this will not
readout the temperature from the Thorlabs’ TSP01 or
a third-party temperature logger.
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o Temperature Window: The color of temperature value
displayed in status bar changes depending on the reading from
the LK220 chiller. Min and Max are the thresholds for changing
from black font to red, respectively.

SLM Setting Sensor Setting

Test Pattern

Sensor Mode | External E

Sensor Setting
Temperature Window [*C]

About Min 1000 4| Max 60,00 e

Figure 42 Sensor Setting of the Liquid Chiller

e About: Displays the version information about the SLM software. Please
have these details available when contacting Thorlabs Technical

Support.
SLM Setting About

Test Pattern

o : ["ABS
Sensor Setting EXU LU S ®

" Spatial Light Modulator

Version 2.4.0
© 2016-2020Thorlabs. All rights reserved

Figure 43 Software Version Information

Update

Updates the software to the latest version if any updates are available.

Support

For technical support, this button links to techsupport@thorlabs.com.
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Help

Opens the SLM manual.
Thorlabs Logo

Opens the Thorlabs homepage.

4.5.2. Preview Window

The Preview Window provides a preview of the image to be displayed on the SLM.

4.5.3. Operation Mode

The operation mode provides Phase Stroke Mode selection of both Full Wave and
Half Wave, as well as the control setting of the preview image.

l e Bacta l Phase Stroke Mode
l Display on SLM l [ Full Wave ]
l Clear SLM l l Half Wave l

Figure 44 Operation Mode Area
Save Picture
Allows the user to save the current preview pattern as a PNG image format with
resolution of 1920 x 1200.
Display on SLM

Uploads the current preview pattern to the SLM.
Clear SLM

Clear the displayed pattern on the SLM panel and reset the SLM with a black
background.

Phase Stroke Mode

The Full Wave mode provides a total phase stroke of 21, while the Half Wave
mode offers a total phase stroke of 111 (at 633 nm for EXULUS-HD2 and EXULUS-
HD2HP; at 1064 nm for EXULUS-HD3 and EXULUS-HD3HP; at 1550 nm for
EXULUS-HD4).
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4.5.4. Display Mode

The EXULUS® SLM software contains four different modes for the image displayed
on the SLM panel and the Rotate Function for rotating the image preview.

e Frame Mode
e File Mode
e CGH Mode
e Pattern Mode
¢ Rotate Function
Frame Mode
By default, the software initially starts with Frame Mode. A uniform gray level from

0 to 255 can be set by the user and a related gray scale pattern is created and
shown in the preview window.

% Thorlabs EXULUS-HD2 SN-00190331 o] ]
@@ THORLAES

Disconny

ect Load  Options

Update  Support  Help

®

otate
Phase Stroke Mode
Gray Level B ]
o Display on SLM Full Wave
0 2 40 60 80 100 120 140 160 180 200 220 240 255 [ Clear SLM ] [ e l
‘PhaseS(WKEMudemFuHWave Connected
Figure 45 Frame Mode
File Mode

The file mode allows the user to upload a custom pattern in common image format
(PNG, JPEG, and BMP).
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| Frame | File | CGH | Pattern |

Open File

(a=]

Load from file preview, add to sequence table or save file for further processing.

The uploaded image is converted automatically to 8-bit gray scale. A scaling and/or
cropping is applied for images with resolution that is different than the panel and
is selected in the Picture Position list.

' Thoriabs EXULUS-HD2 SN-0019033:

Disconnect Load  Options | Update Support  Help

Sequence Neme Interval (ms) ~

®

— Phase Stroke Mode
Open File
Ci\Users\Public\PictureshSample Pictures\NewDog_Main 0316 BW.png || @ Display on SLM Full Wave

Picture Position
Fit

Clear SLM

l Half Wave ‘

Load from file preview, add to sequence table o save file for further processing, Connected

Figure 46 Uploaded PNG File in Fit Position
CGH Mode

Computer Generated Holography (CGH) is a widely used method of digitally
generating holographic interference patterns. In this mode, a fast CGH algorithm
is applied to generate such patterns.

Frame | File CGH |Pattern | I Rotate I

CGH Load Path | C\Users\Public\Pictures\5ample Pictures\NewDog_Main_0316_BW.png =
Tilt X (Degrees) ¥ (Degrees) Wavelength (nm)
O 05 : 05 : 6320 3
Invert Image Position Focal Length (mm)

Fit [=] 2500 :

Figure 47 CGH Mode Settings
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A user defined image is converted to its holographic pattern. The Tilt in both X and
Y orientation and the focal length (the distance from the SLM, where the hologram
is imaged to) of the generated pattern can also be defined. A small preview window
shows the input image which can be zoomed by clicking on it.

The uploaded image is converted to 8 bit. Also, the image position and the
inversion of black and white can be user-defined before generation. The
wavelength, which is set at 633 nm as the default for EXULUS-HD2 (EXULUS-
HD2HP), 1064 nm for EXULUS-HD3 (EXULUS-HD3HP), and 1550 nm for
EXULUS-HD4, should be set so that it matches the wavelength of the light source.

N O ~ THORL/A(ZS
717 < VA I
ns | Update Support  Help
| Sequence Name Interval (ms) ~
| Frame | e [ CoH | pamem [ Rotate ] | Feves
i r Save Picture Phase Stroke Mode
CGH Load Path | C:\Users\Public\Pictures\Sample Pictures\NewDog Main 0316 BW.pag [~
‘ ' 9 V@egre) Wavelength (nm) R Ea
| 05 + 6330 +
m- Focal Length (mm) Cleor SUM ‘ Holf Wave.
2500 3 e
|Load for C odd pri g %) Connected

Figure 48 Generated CGH Pattern of Uploaded Image
Pattern Mode

The pattern mode consists of four commonly used patterns: Fresnel Lens,
Diffraction, Vortex, and Cubic Phase.

In Fresnel Lens mode, the wavelength and focal length can be defined by the user.
Itis used to primarily focus an incoming collimated beam to a spot at approximately
the defined focal length.

Rev K, Oct 20, 2025 Page 35



EXULUS® Spatial Light Modulators

Chapter 4: Setup and Software Operation

Frame | File
Pattern

© Fresnel Lens
Diffraction
) Vortex

” ) Cubic Phase

THORLAES
[Sequence Name Tntenval (ms]
= Phase Stroke Mode
Wavelength (nm) Focal Length (mm) { Display on SLM [—.ﬂ‘-"_"ﬁJ
a0 1 200
[ s [ varwee |
T ) Connected

Figure 49 Generation of Fresnel Lens Pattern

The Diffraction mode contains three parameters: wavelength, diffraction angle,
and rotation angle. It is used to tilt/steer the incoming beam to a specific angle.

( THORLA(ES

P

Sequence Name Interval (ms) =

W

Pattern |

Display on SLM Full Wave.

o] |

Wavelength (n) Deviation (Degrees)

Rotation (Degrees)
6330 5 01 o

450

Half Wave

processing. @) Connected

Figure 50 Generation of Diffraction Pattern

The Vortex mode contains two parameters: wavelength and pattern order m. This
pattern creates a helical output beam and contains a characteristic donut beam

profile.
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load  Options | Update Support Help

Disconnect
Sequence Name

®

Fame | Fie | C | Pettem |

Pattern

Phase Stroke Mode

Interval (ms) ~

Fresnel Lens
Wavelength (nen) | Displayensima ‘ [

e |

Diffraction
6330 & 1

Clear SLM

® Vortex

Cubic Phase

Patten genesation preview, add processing,

Connected

Figure 51 Generation of Vortex Pattern

The Cubic Phase mode contains two parameters: wavelength and alpha. It is used
to generate a non-diffracted beam with self-recovery characteristics, commonly

called an Airy beam.

THORLAES

Load

Dpuons | update

®

Interval (ms) ~

[ Frame [ Fle [ con Patte [Roate.)
Pattern Phase Stroke Mode
Fresnel Lens =
Wavelength (nm) Alpha
" Diffration s Y ‘ Display on SLM Full Wave
6330 1000
© Vortex
‘ Clearst Holf Wave
@ Cubic Phase
Pattern generation preview; add to sequence tabl or save fileforfurther processing. Connected

Figure 52 Generation of Cubic Pattern
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Rotate Function

The Rotate button allows users to rotate the image in the Preview Window
clockwise by 90°. The image can be restored to default by clicking the Revert

button.
‘W Thorisbs EXULUS-HD2 SN-0019033
Disconnect L

®

Open File
CUsers\PublictPictures! Sample Pictures\NewDog. Main 0316, 8W.png |||

Display on SLM

Picture Position
Clear SLM ]

Fit =l

Current rotetion angle 30

P Phase Stroke Mode

THORLAES

Interval (ms) =

Full Wave.
Half Wave

Connacted

Figure 53 Image Rotation in Preview Window

4.5.5. Sequence Setting

The Sequence Setting table consists of a list of pre-defined patterns and four
control buttons. Each pattern is regarded as a frame and is displayed sequentially.

Sequence MName Interval (ms) -

® 00 ®

Figure 54 Sequence Setting Area
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User defined patterns (up to 50 frames) are supported in the sequence table. The
default interval is 300 ms.

The four control buttons from left to right are “Add to Sequence”, “Remove from

Sequence”, “Play Sequence” and “Stop Sequence”.
Add to Sequence
Add the current preview pattern into the sequence table.

Remove from Sequence

Remove the selected pattern from the sequence table.

Play the Sequence

Run the sequence with defined interval. While playing the sequence, this button
can be used to temporarily pause the sequence playing.

Stop the Sequence
Stop and quit the sequence mode.

4.5.6. Status Bar

The status bar displays information about the system status, actual temperature
reading from the liquid chiller (if connected) and the SLM device status.

|Phase Stroke Mode to Full Wave Actual Temperature: 25.64°C (LK220 SN:CH3XVBJZ) Connected

Rev K, Oct 20, 2025 Page 39



EXULUS® Spatial Light Modulators

Chapter 5: Troubleshooting

Chapter 5 Troubleshooting

Symptom

Possible Cause

Solution

SLM is not detected by
Software

USB driver times out
before connection

Reconnect the USB cable
to the SLM then click
Connect

System does not start

No power is supplied to the
device

Connect the power supply

Power switch is off

Switch on the power

Power cord is broken

Change power cord

Power supply is broken

Contact Thorlabs
Technical Support

GUI does not start

USB port is not connected

Connect the USB cable

USB cable is broken

Change USB cable

System does not output
correct pattern

HDMI-compatible
connector is not connected

Connect the HDMI-
compatible cable

HDMI-compatible cable is
broken

Change HDMI-compatible
cable

SLM display is not shown
as extended

Set the SLM display as
extended
(Refer to Section 4.4)

Incorrect SLM ID setting

Change the SLM ID
(Refer to Section 4.5.1)

SLM panel failure

Contact Thorlabs
Technical Support

If the problem cannot be identified, contact Thorlabs Technical Support at
techsupport@thorlabs.com.
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Item # EXULUS-HD2 | EXULUS-HD3 | EXULUS-HD4
Type Liquid Crystal on Silicon (LCoS), Reflective, Phase Only
%‘;ﬁ;ﬁg:gth 400 - 850 nm 650 - 1100 nm 1550 nm
Panel Resolution 1920 x 1200 (WUXGA)

Panel Active Area 15.42 mm x 9.66 mm

Pixel Pitch 8 um

Fill Factor >92%

Reflective Coating Aluminum Dielectric

Average Reflectance

80% (Typical) 82% (Typical)

21 at 633 nm 2m at 1064 nm 21 at 1550 nm
Phase / Retardance (Full Wave) (Full Wave) (Full Wave)
Range T at 633 nm T at 1064 nm T at 1550 nm
(Half Wave) (Half Wave) (Half Wave)
Angle of Incidence’ 0°
Optic Axis 0°
Reflected Wavefront
Distortion <N2 @ 633 nm ‘ <0.4A @ 633 nm
Frame Rate 60 Hz
Fluctuation / o o o,
Flickering (RMS)2 <0.01% ‘ <0.05% <0.15%
Beam Deviation by o
Panel Tip / Tilt 3.2
Trigger Output SMA Female
Trigger Output High
Voltage Level S5V
Trigger Output Pulse
Width 54 bs
Dimension
(L x W x H)? 155.9 mm x 104.3 mm x 42.0 mm
Weight 0.76 kg
Storage o
Temperature 0t060°C
Operating .
Temperature* 10t040°C
PC Connection HDMI-Compatible and USB 2.0
Bit Depth 8 Bit, 0 - 255 Gray Level

Chapter 6: Specifications

1. Other angles of incidence will result in phase shifts that differ from the programmed pattern. Angles
of up to 10° are possible without significantly affecting performance.

2. Fluctuation / Flickering is the phase fluctuation as the percentage of the entire phase range and is
dependent on the current phase setting. The value stated is the maximum fluctuation and typically
occurs at a quarter of the phase range.

3.  The reported length dimension includes the maximum travel range of the adjuster knob. The
specified height does not include the dust cover; when included, this dimension is nominally 46 mm.

4. Ambient temperature fluctuations may cause the characteristics of your SLM to change. Using it at
an ambient temperature of 25 °C is recommended.
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Item # EXULUS-HD2HP | EXULUS-HD3HP
Type Liquid Crystal on Silicon (LCoS), Reflective, Phase Only
Operating

Wavelength 400 - 850 nm 650 - 1100 nm

Panel Resolution

1920 x 1200 (WUXGA)

Panel Active Area

15.42 mm x 9.66 mm

Pixel Pitch 8 um
Fill Factor >92%
Reflective Coating Aluminum

Average Reflectance

80% (Typical)

Phase / Retardance
Range’

21 at 633 nm 21 at 1064 nm
(Full Wave) (Full Wave)

mat 633 nm T at 1064 nm
(Half Wave) (Half Wave)

Angle of Incidence?

0°

Optic Axis

0°

Reflected Wavefront
Distortion

<N2 @ 633 nm ‘ <0.4A @ 633 nm

Optical Power
Handling®

<200 W/cm

Frame Rate

60 Hz

Fluctuation /
Flickering (RMS)*

<0.01% ‘ <0.15%

Beam Deviation by
Panel Tip / Tilt

N/A

Trigger Output

SMA Female

Trigger Output High
Voltage Level

5V (TTL)

Trigger Output
Pulse Width

54 us

Dimension
(LxWxH)

220.0 mm x 104.0 mm x 68.0 mm (All-in-One Mode)
420.0 mm x 104.0 mm x 42.0 mm (Separate-Panel Mode)

Weight

0.7 kg

Storage
Temperature

0to 60 °C

Operating
Temperature’

10to40°C

PC Connection

HDMI-Compatible and USB 2.0

Bit Depth

8 Bit, 0 - 255 Gray Level

Connector Type
(for Tubing)

CPC® Valved Thumb Latch Quick-Disconnect Fitting

Tubing Dimensions

0.17" (4.3 mm) Inner Diameter (Pre-installed)
0.24" (6 mm) Inner Diameter (Optional)

SLM Head Thermistor

Type

VISHAY NTC LE413
(Ro=10kQ @ To = 25 °C, B = 3435 K)

Accuracy

+0.5 °C (@ 25 °C)

N

Phase/retardance range values are for 30 °C when used with the LK220 liquid chiller.

2. Other angles of incidence will result in phase shifts that differ from the programmed pattern. Angles
of up to 10° are possible without significantly affecting performance.

3. Specification with Liquid Chiller (Item # LK220)

4. Fluctuation / Flickering is the phase fluctuation as the percentage of the entire phase range and is
dependent on the current phase setting. The value stated is the maximum fluctuation and typically
occurs at a quarter of the phase range.

5. Ambient temperature fluctuations may cause the characteristics of your SLM to change. Using it at
an ambient temperature of 25 °C is recommended.
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Chapter 7 Mechanical Drawings

Trigger Output (SMA)

USB Mini Type- Power Switch

DS12, DC Input 12 VDC/4 A

4-40 Threaded Holes for

< 42,0 mm 30 mm System Cage Rods

- (1.65") (4 Places) Locking Nut
Center of SLM Panel 2 Places
50.0 mm
(1.97")
100.0 mm A
(3.14")
Mounting Holes Accept: 73.0mme{| 4 Removable
8-32 x 0.25" and (2.87") Adjuster Knob with
M4 x 0.7 x 6 mm <«——147.0 mm ———»| 5/64" (2.0 mm) Hex
(2 Places) (5.79") 3/16"-100 Thread
(2 Places)
-<+—148.11t0155.9 mm—»
(5.83t06.14")
7(633";'5‘; SLM Panel
y Mounting Holes Accept:
SLM Panel Depth 8-32 x 0.25" and
+ M4 x 0.7 x 6 mm
+ (2 Places)

Figure 55 EXULUS-HD2, EXULUS-HD3, and EXULUS-HD4 Diagram
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USB Mini Type-B HDMI Input
Trigger Output (SMA) DS12,DC Input 12 VDC/4 A

Power Switch \

Valved Coupling
Insert, CPC
PLCD200M8

Adapter Board
(2.5 mm Stereoearphone Jack)

SLM Head

Center of SLM Panel
/ l

[
=~

e
3
—=3

-—B
[=2]
h

A

43.0 mm
l+—109.8 mm— (1.69%)
(4.32")
<——147.0 mm———
(5.79")
————215.0 MM ———
(8.46")

Thread Mount Accepts:
M4 x 0.7x 6 mm

and 8-32 x 0.25"

2 Places

—
Locking Screw
2 mm (5/64") Hex — <— 68.0mm
4 Places (2.68")

Figure 56 EXULUS-HD2HP and EXULUS-HD3HP All-in-One Configuration Diagram
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Thread Mount Accepts
M4 x 0.7 x 6 mm and 8-32 x 0.25"
2 Places
— l—40.0 mm
Min. 56.7 mm / Max. 66.7 mm — (157"

(Min. 2.23" / Max. 2.63")

' ng I T

e -
=
=

e =
Min, 162.2 mm / Max. 172.2 mm
(Min. 6.39" / Max. 6.78")

<+——————— Min. 415.0 mm / Max. 425.0 mm
(Min. 16.39" / Max. 16.73")

Thread Mount Accepts:
M4 X 0.7 x 6 mm
and 8-32 x 0.25"

Thread Mount Accepts:
M4 x 0.7 x 6 mm
and 8-32 x 0.25"

SLM Panel Plane

(6.0 mm (0.24") Hole
for use with ER Rods
4 Places

L4 \_ L _J
4-40 x 0.25" Tapped

for ER Cage Rods (ER025)
4 Places

Figure 57 EXULUS-HD2HP and EXULUS-HD3HP Panel-Separate Configuration
Diagram
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Chapter 8 CE/FCC Certification

Declaration of Conformity

Thorlabs Optical Electronic Technology(Shanghai} Co.,Ltd
Room A101, No.100, Lane 2891, South Qilianshan Rd., Shanghal

declares under it’'s own responsitility, that the product:

2D Spatial Light Modulator

Model No.. EXULUS-HD2, EXULUS-HD3, EXULUS-HD4

fuififls the requirements of the standard

CISPR PUB. 22, FCC Part 15 Subpart B

and therefore corresponds to the regulations of the directive.

Shanghai,15. October 2018

Place and date of issue Name and signature of authorized persan

Page 46 CTN013676-D02



EXULUS® Spatial Light Modulators Chapter 8: CE/FCC Certification

C€

Declaration of Conformity

We: Thorlabs Opticat Electranic Technology {Shanghai} Co., Lid
off  Room A101, Ne.100, Lane 2891, Scuth Qilianshan Rd, Shanghai

In accordance with the foflowing Directive(s):

2014/35/EL) Low Woltage Directive {LVD)

2014/30/EV Electromagnetic Compatibility (EMC) Directive

2011/85/EU Restriction of Use of Certain Hazardous Substances (RoHS}
hereby oeciare fhat.

Model: EXULUS-HD2, EXULUS-HD3, EXULUS-HD4
Equipmeni: 2D Spatial Light Modulator for Visible
2D Spatial Light Modulater for Near infrared
20 Spatial Light Modulator for 1550 nm

Is it condormity with the applicable requirements of the following documents:

EMN 61010-1:2010 (Third Edition)

EMN 81326-1:2013

EM 81326-2-1:2013

EM 61326-2-2:2013

EM 5501 1:2002 + A1:2010 (Class B}
EM 61000-3-2-2014

EM §1000-3-3:2013

EN 61000-4-2:2008

EN 61000-4-3:2006 + A1.2007 + A2:2010
EN 61000-4-4:2012

EM §1000-4-5:2014 + AT:2017

EN 61000-4-6:2013

EN 61000-4-8:2000

EM 61000-4-11:2004 + A1:2017

and which, issved under the sofe responsibilty of Thorfabs, s in confarmity with Directive 20118585
of the European Parliament and of the Counc of 8" June 2011 on the restriction of the use of cerain
harzardous substances in electrical and alectronic equipment, for the reason stated below:

does not contain substances in excess of the maximum concentration values tolerated by

weight in homogenous materials as listed in Annex |l of the Directive.

| heraby declare that the equipment named has been designed o comply with the relevant section of
the above referencead specilications, and complies with all applicabile Esseniial Requirements of the
Directives.

Signed: on. 15 Qclober 2013

Name: Shanshan Son
Paosition:  General Manager

Rev K, Oct 20, 2025 Page 47



EXULUS® Spatial Light Modulators Chapter 8: CE/FCC Certification

Declaration of Conformity

Thorlabs Optical Electronic Technology (Shanghai) Co., Ltd
Room A101, No.100, Lane 2891, South Qilianshan Rd., Shanghai

declares under it's own responsibility, that the product:

2D Spatial Light Modulator, High Power

Model No.: EXULUS-HD2HP, EXULUS-HD3HP

fulfills the requirements of the standard

CISPR PUB. 22, FCC Part 15 Subpart B Class A

and therefore corresponds to the regulations of the directive.

Signed: @K on: 16" Sept 2020
g

Name: Shanshan S
Position: General Manager
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C€

Declaration of Conformity

We: Thorlabs Optical Electronic Technology (Shanghai) Co., Ltd
of:  Room A101, No.100, Lane 2891, South Qilianshan Rd, Shanghai

In accordance with the following Directive(s):

2014/35/EU Low Voltage Directive (LVD)

2014/30/EU Electromagnetic Compatibility (EMC) Directive

2011/65/EU Restriction of Use of Certain Hazardous Substances (RoHS)
hereby declare that:

Model: EXULUS-HD2HP, EXULUS-HD3HP
Equipment: 2D Spatial Light Modulator for Visible, High Power
2D Spatial Light Modulator for Near Infrared, High Power

Is in conformity with the applicable requirements of the following documents:

EN 61010-1: 2010 (Third Edition)
EN 61326-1: 2013

EN 61326-2-1: 2013

EN 61326-2-2: 2013

EN 55011: 2016 + A1: 2017 (Class A)
EN 61000-3-2: 2014

EN 61000-3-3: 2013

EN 61000-4-2: 2009

EN 61000-4-3 :2006 + A2: 2010
EN 61000-4-4: 2012

EN 61000-4-5: 2014 + A1: 2017
EN 61000-4-6: 2014

EN 61000-4-8: 2010

EN 61000-4-11: 2004 + A1: 2017

and which, issued under the sole responsibility of Thorlabs, is in conformity with Directive 2011/65/EU
of the European Parliament and of the Council of 8” June 2011 on the restriction of the use of certain
hazardous substances in electrical and electronic equipment, for the reason stated below:

does not contain substances in excess of the maximum concentration values tolerated by

weight in homogenous materials as listed in Annex |1 of the Directive.

| hereby declare that the equipment named has been designed to comply with the relevant section of
the above referenced specifications, and complies with all applicable Essential Requirements of the

Directives.
Signed: é/'/ on: 16" Sept 2020

Name: Shanshan Song
Position: General Manager
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Chapter 9 Warranty

Thorlabs warrants material and production of your EXULUS for a period of 24
months starting with the date of shipment.

All specific warranty and repair information can be found in the general terms and
conditions located at https://www.thorlabs.com/Images/PDF/LG-PO-
001 _Thorlabs terms and %20agreements.pdf.
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Chapter 10 Regulatory

As required by the WEEE (Waste Electrical and Electronic Equipment Directive)
of the European Community and the corresponding national laws, Thorlabs offers
all end users in the EC the possibility to return “end of life” units without incurring
disposal charges.

e This offer is valid for Thorlabs electrical and electronic equipment:
e Sold after August 13, 2005
e Marked correspondingly with the crossed out
“wheelie bin” logo (see right)
e Sold to a company or institute within the EC
e Currently owned by a company or institute
within the EC
e Still complete, not disassembled and not
contaminated

As the WEEE directive applies to self-contained
operational electrical and electronic products, this end of
life take back service does not refer to other Thorlabs products, such as:

Wheelie Bin Logo

e Pure OEM products, that means assemblies to be built into a unit by the
user (e.g. OEM laser driver cards)

e Components

¢ Mechanics and optics

e Left over parts of units disassembled by the user (PCB’s, housings etc.).

If you wish to return a Thorlabs unit for waste recovery, please contact Thorlabs or
your nearest dealer for further information.

Waste Treatment is Your Own Responsibility

If you do not return an “end of life” unit to Thorlabs, you must hand it to a company
specialized in waste recovery. Do not dispose of the unit in a litter bin or at a public
waste disposal site.

Ecological Background

It is well known that WEEE pollutes the environment by releasing toxic products
during decomposition. The aim of the European RoHS directive is to reduce the
content of toxic substances in electronic products in the future.

The intent of the WEEE directive is to enforce the recycling of WEEE. A controlled
recycling of end of life products will thereby avoid negative impacts on the
environment.
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Chapter 11: Thorlabs Worldwide Contacts

Chapter 11 Thorlabs Worldwide Contacts

For technical support or sales inquiries, please visit us at
www.thorlabs.com/contact for our most up-to-date contact information.

Corporate Headquarters
Thorlabs, Inc.

43 Sparta Ave

Newton, New Jersey 07860
United States

sales@thorlabs.com
techsupport@thorlabs.com

EU Importer
Thorlabs GmbH
Minchner Weg 1
D-85232 Bergkirchen
Germany

sales.de@thorlabs.com
europe@thorlabs.com

China

Thorlabs China

Room A101, No. 100, Lane 2891,
South Qilianshan Road, Putuo District
Shanghai 200331

China

chinasales@thorlabs.com

UK Importer

Thorlabs Ltd.

204 Lancaster Way Business Park
Ely CB6 3NX

United Kingdom

sales.uk@thorlabs.com
techsupport.uk@thorlabs.com
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