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1. General

1.1. Safety

The MR-15-30 is intrinsically safe and does not expose the user and operators to significant harm, even if pow-

ered and in operation.

Follow general laser safety guidelines when using the MR-15-30 in laser applications.

1.2. Do’s and Don’ts

Use gloves when touching the housing of the MR-15-30.
Do not touch the mirror and gimbal of the MR-15-30.

Do not plug or unplug the flex connection when powered. EEPROM corruption
or permanent damage may result.

Always use ESD protection (e.g. wrist strap, anti-static mat) when handling the device.

Do not use aggressive agents such as acetone, ammonia or acids to clean the MR-15-30.
Refer to the section on mirror cleaning below.

The MR-15-30 contains magnetic material. Use non-magnetic tools only and remove mag-
netic parts (ferritic steel, permanent magnets) from the assembly area.

> PP 6
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2. Manual handling
Single unit packaging

In single units the MR-15-30 ships in vacuum sealed, ESD safe PET clamshell containers. These containers are re-
usable and offer dust protection, even after removing the sealed vacuum bag.

Figure 1: Single unit packaging.

e  Cut the vacuum bag open and check the correct orientation (“This side up”) of the clamshell container
before removing the mirror from the container. The container is made from ESD-safe material and pro-
tects against dust.

e The user is responsible for maintaining cleanliness of the MR-15-30 by wearing gloves during handling
and ensuring storage in a dust-free environment.

e Avoid scratches to the mirror surface. Never place the mirror onto a surface face-down.

Tray packaging

In volumes, the MR-15-30 ships in ESD safe stackable PET trays sealed in an ESD bag.

e Check the correct orientation of the tray (“Open this side”) when removing the tray from the sealed ESD
bag.

e Use gloves when handling the mirrors and grab the mirror on the sides of the housing.

e Avoid scratches to the mirror surface. Never place the mirror onto a surface face-down.

e Ensure a dust-free environment for storage of the MR-15-30.
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3. Cleaning

Any cleaning attempt can potentially worsen the condition of the mirror. It is recommended to start with the
mildest cleaning step and gradually escalate only if necessary. Always use verified equipment and appropriate
solvents. To ensure the procedure is safe, verify the cleaning method on a dummy mirror before applying it to
the MR-15-30.

Figure 3: Cleaning the MR-15-30.

To reduce the risk of scratching the coating in the subsequent cleaning steps, use an air or nitrogen gun
(oil-free, ideally filtered and ionized) to blow a slow air stream onto the mirror. Do not expose the MR-
15-30 to strong pulses of pressurized air, since this can damage the device!

Check whether this step already removes enough particles.

Wet cleaning may end up contaminating the mirror more than cleaning it. We thus recommend practicing first
on a similar piece of glass.

In case a solvent is needed to remove stains or fingerprints, we recommend the following cleaning solu-
tion: 85% ethanol mixed with 15% diethyl ether. Other options are pure ethanol or isopropyl alcohol
(IPA) of high purity. Do not use aggressive agents such as acetone, ammonia or acids.

Soak parts of a lens tissue with the solvent. Never use regular cloth or paper towels and never pour sol-
vent directly onto the mirror surface.

Gently drag the tissue across the surface in one direction. To avoid drying marks, it may be best to finish
the drag wipe on a dry part of the lens tissue.

If needed, repeat with fresh tissue to avoid re-depositing contaminants.
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4. Mounting

4.1. Mounting and Alignment

Figure 4: Mechanical alignment

The MR-15-30 is to be mounted on a flat, heat conductive surface. Please refer to the datasheet for the
technical drawing and check the 3D model available on our website for download.

Repeatability in mounting is limited when relying on the M2 screw holes only. For better rotary align-
ment it is recommended to use a pin against one of the 4 mounting feet. For better centration the outer
housing diameter can be referenced.

For most applications alignment in XY and in Z is much less important as this leads to a pure beam offset
without any change in beam angle. If more precise alignment is needed, the cylinder surface and the
outer gimbal ring surface shall be used as reference surfaces.

Always use ESD protection (e.g. wrist strap, anti-static mat) when handling the device. Otherwise
EEPROM corruption or even permanent damage may result.

In the magnetic near field of the MR-15-30 avoid significant amounts of ferromagnetic material or mag-
nets. The feedback system of the MR-15-30 corrects for mild static magnetic fields, especially for static
ones.

Avoid strong direct radiation or straylight in the visible and NIR spectrum entering the gaps around the
reflective mirror surface.

4.2. Thermal management

Heat is generated as a function of actuation current and conducted away through the backside of the

MR-15-30.

The mirror needs to be firmly mounted on a flat, heat-conductive (e.g. aluminium or copper) surface.

The maximum dissipated power at the maximum static deflection is 0.25 W/channel (0.5 W total).

For fast oscillations with high duty cycle, the total dissipated power for both axes is 4-5 W.

If not using an Optotune Controller it is strongly advised to implement an automatic safety shut down
(zeroing the actuation current) at a measured device temperature of 85°C.
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5. FAQand Troubleshooting

Please make sure you are using the latest mirror controller firmware when operating the device, see software
download and section 2.2 in here.

For more information on connection, software setup, and device functionality, please refer to the MR-E-3 man-
ual.

5.1. Mirror does not return to same position after power down

Due to hysteresis from mechanical friction and magnetic remanence, the mirror’s resting position is not precisely
defined. Activate the closed-loop control mode to obtain a repeatable mirror position.

5.2. Mirror makes a clicking noise

The MR-15-30 will make an audible clicking noise when moving aggressively/quickly from position to position.
This sound is completely normal and does not affect the lifetime of the product. The noise can be reduced a lot
by tuning the PID to a smoother setting, but this generally comes at the expense of mirror response time. Please
reach out to us for guidance on PID tuning (if possible, indicate typical step sizes and the used angular scan
range).

If the mirror continues to make a noise (high-pitched ringing) while keeping a constant position, please check the
PID parameters, especially the D-term which can lead to increased sensitivity to sensor noise. Contact
sales@optotune.com if the issues cannot be resolved.

5.3. Mirror does not move

If the MR-15-30 does not move, this is normally related to wrong Software settings or electronics damage on the
controller side. In rare cases it could be defective actuation coils.

e Read warning and error messages in Optotune Cockpit and check if it moves in both open and closed
loop control modes. Make sure to command X,Y values in calibrated closed loop mode and current val-
ues in open loop respectively.

e If the device cannot be controlled with Cockpit, check operation in “Simple mode” (serial communica-
tion). Check the response for the “STATUS” command. Check the MR-E-3 manual for more details.

e Check the MR-15-30 coil resistance by measuring the coil resistance of both actuation coils with a multi-
meter. Check the datasheet to find the respective pins (X coil +, X coil -) and (Y coil +, Y coil -).

e Verify that there is a large resistance between actuation coils and the mirror mounting feet / housing,
see picture below. Typically, the value should be large enough that you read “OL”":

If the actuation coils are shorted to the housing/ground, then the mirror may move erroneously or not
at all. Contact sales@optotune.com if you presume hardware damage.
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