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Software & Hardware Considerations

Ã The MEMS mirror actuators with their own driver stages are a highly complex, non linear 

system. Our API functions provide easy to use, linear output behavior. 

Ã Warning: 

Ä Wrong settings can harm the device! 

Ä The maximum voltage value should never exceed the maximum allowed value in the 

specific deviceõs datasheet.

Ä The filter cut-off frequency should not exceed the value in specific deviceõs datasheet. 

Ä Never remove the cable from HV amplifier to MiniPCB during operation. Please refer to 

our separate handling instructions. 

Ä For setting up the system as well as for exchanging micro mirrors, please refer to the 

additional documents. 

Ä Please assure the correct device parameters and maximum limits according to the 

Datasheets are in the MirrorcleDraw.ini and MTIDevice.ini before starting any application. 
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Included Windows Software 

Ã

Ä Powerful Windows application to fully control the MEMS Mirror. (E.g. Freehand and 

polyline sketches, parameterized mathematical curves, import of data files, text or clock 

output, raster patterns with various settings and a function generator with various settings)

Ã MirrorcleLinearRaster (CMD Mode Application)

Ä Create uniform velocity linear raster scans and control the number of lines, points per line, 

line scan times, rotation etc. Possible to export raster scan data files (.kpt and .smp).

Ã MTIDevice-Demo (CMD Mode Application)

Ä Use the arrow keys on the keyboard or enter coordinates to direct the MEMS to a desired 

location. Import Keypoint or Sample files to be scanned.

Ä Executable made from C++ SDK example code by the use of MTIDevice and 

MTIDatageneratorfunction calls. 

Ã MirrorcleListDevices(CMD Mode Application)

Ä Scans the COM ports of the computer and provides a table of connected MTI devices with 

their properties.
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MTIDevice.ini ðImportant Parameters

Ã Important device settings are defined in MTIDevice.ini (shown values are defaults): 

Ã Vbias = 80 ðDefines the default bias voltage  (specific datasheet value has to be used) 

Ã VdifferenceMax = 120 - Defines the maximum allowed voltage (specific datasheet value 

has to be used)  Do not exceed 2x Vbias (e.g. 160 if Vbias is 80).

Ã HardwareFilterBw= 300ðDefines the default (typical) Cutoff frequency  (specific datasheet 

value has to be used)

Ã SyncMode= Output_DOut0ðDefines the relation of the Syncport to the Digital outputs. 
Options are: Default digital output  copied from DOut0 Output_Inverted_DOut0

Inverted digital output copied from DOut0 Output_Inverted_DOut0

Outputs a clock signal at the sync connector Output_Sample_Clock

Outputs a trigger signal at the sync connector Output_Start_Trigger

Inputs a external clock signal at the sync connector External_Sample_Clock

Inputs a start trigger signal at the sync connector External_Start_Trigger

Ã DeviceAxes= NormalðDefines the devices axes orientation. 
Options are: Normal, FlipXY, MirrorY, MirrorY_FlipXY, MirrorX, MirrorX_FlipXY, MirrorX_MirrorY, MirrorX_MirrorY_FlipXY

Ã DigitalOutputEnable = 1ðEnables/Disables the Digital Outputs
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Definitions

Ã Sample Rate: Defines the number of samples per second (sps) the MEMS controller 

outputs a new MEMS mirror position, updates the sync port and correlated digital 

outputs. The applications and SDK examples all have default spssettings, but the user 

can define the sample rate between 2000 and 120000 sps.

Ã VdifferenceMax: The maximum Vdifference voltage for a MEMS device. This value is 

defined on page 1 of every MEMS mirror datasheet, under parameters. Exceeding 

the recommended VdifferenceMax can cause the MEMS mirror to scan beyond its 

mechanical limits and physically damage the device. 

Ã Filter Cut-off: Most Mirrorcle MEMS controllers and drivers have hardware 5th order 

Bessel low-pass filters in series with the driver output. This filter must be set with a cut-

off value to ensure the driver is not passing higher frequencies than recommended for 

a device, to prevent the excitation of resonance. If the filters need to be bypassed, 

they can be set to their maximum cut-off frequency of 50kHz.
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MirrorcleDraw ðApplication GUI

Output Functions & 

Parameters 

ÅFreehand and polyline 

sketches

ÅParameterized 

mathematical curves 

ÅImport data files (ild, 

kpt, smp)

ÅText or clock

ÅRaster patterns with 

various settings

ÅFunction generator 

with various settings
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MirrorcleDraw ðGUI Menu & Mode

Ç Filemenu item allows you to Exit the Application

Ç Helpprovides information About MirrorcleDraw

and Get Device Firmwareas well as Help weblinks.

Ç In the ParametersSection choose a Program Mode: 

Ç Sketching, Vector Graphics or Waveform 

Generator

Ç Choose Function for designated feature. 

Ç Additional function options/ settings will show-up 

below. For example here FontType and Size.

Ç The output will immediately be drawn in the 

preview window. 
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MirrorcleDraw ðGUI Device Settings

Ç In the Device Settings section all important device 

parameters can be set. 

Ç Select from the Namedrop-down menu the device. 

Ç By re-selectingthe device during operation changes

of the configuration òinió files apply and Vbias

voltage is read from the òinió file.  

Ç Set the Vdifference for the MEMS driver to the in the 

datasheet specified maximum value. Smaller values 

will scale down the output (resp. mirror angle). 

Ç EnableMEMS Driver (or disable) for the MEMS driver 

stage via the checkbox.   

Ç Set the Sample Ratefor proper projection. 

Ç Choose a hardware or software Filter Type.For a 

given filter, set the Cutoff frequency according to the 

maximum allowedin the datasheet. Various software 

filters allow the user to define the amount of Poles. 
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MirrorcleDraw ðGUI Output Settings

Ç To perform a single scan or infinite loop, the 

Streaming Modecan be changed from Continuous 

to Single. Start and stop outputting by pressing the 

button on the right. 

Ç Sliders are available to adjust the Refresh Rate 

(frame rate)and the Rotation.

Ç Select an Animation Type and Animation Time 

for its repetition. 

Ç Show Filtered previews the filtered and/or 

animated output drawing. 

Ç Checkbox Retrace Pathlets the device go back to 

the starting point by following the same pattern 

backwards. If unchecked, it returns to the starting 

point via the shortest path.

Ç A change of the X-, Y-Offset values or a click into 

the preview window offsets the drawing. 
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MirrorcleDraw.ini ðGUI Settings

Ã MirrorcleDraw settings are defined: 

Ã Vdifference = 60

Setting Section

Ã Sample Rate range:

SpsMin= 2000

SpsMax= 100000

Ã Refresh Rate range: 

RrMin= 2

RrMax= 40

Ã Animation Time slider range

AtimeMin= 1

AtimeMax= 2

Parameter Section

Ã Signal Generatorfunctions frequencyrange

FreqMin= 10

FreqMax= 5000

Ã VectorGraphics ðScan Patterns - Raster

Number of Linesrange

RasterLinesMin= 10

RasterLinesMax= 100

Ã VectorGraphics ðScan Patterns ðImage 

BW Cutoff value: 

ImgBwCutoff= 200

Ã VectorGraphics ðImport file

InterpolateILDA= 1

Ã Sketching ðProjection Xfm: Advanced 

Menu: Display checkbox, enable functionality 

and define default projection area

AdvancedMenu= 0

ProjXfm= 0

ProjXfmXBR é YTL = 1

Window Frame

Ã Adjust Applications Window Frame: 

XPadPixels= 0

YPadPixels= 0
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MirrorcleDraw ðFunctions in Detail
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MirrorcleDraw ðComplete Function Tree

Ã Sketchingwith Functions: 
Ä Freehand, Polyline, Projection Xfm(via advanced 

menu) or Coordinates (Font Type, Amplitude)

Ã Vector Graphicswith Functions:
Ä Waveformswith Wave: 

ÂSine (Amplitude, Frequency, Phase)

ÂSawtooth(Amplitude, Frequency, Width, Phase)

ÂSquare (Amplitude, Frequency, Duty Cycle, Phase)

Ä Spirographwith Curve and Waveform: 
ÂRose - Sine or Triangle (Amplitude, A, B)

ÂEpicycloid - Sine or Triangle (Amplitude, A, B)

ÂEpitrochoid- Sine or Triangle (Amplitude, A, B, C)

ÂHypocycloid - Sine or Triangle (Amplitude, A, B)

ÂHypotrochoid- Sine or Triangle (Amplitude, A, B, C)

Ä Lissajouswith Waveform and Modulation:
ÂSine ðNone,  Amplitude or Frequency (Amplitude, X-, Y-

Freq, XY-Phase, Mod: Ratio, Freq, Phase)

ÂTriangle ðNone,  Amplitude or Frequency (Amplitude, X-

Freq, Y-Freq, XY-Phase, Mod: Ratio, Freq, Phase)

Ä Import Filewith File Type:
Â ILDA Keypoint - Load: *.ild (Amplitude, Frame, Theta, Phi)

ÂUser Keypoint - Load: *.kpt (Amplitude, Frame)

Â ILDA Sample - Load: *.ild (Amplitude, Frame, Theta, Phi)

ÂUser Sample - Load: *.smp (Amplitude, Frame)

Ä Hershey/TTF Text with Mode and Font:
ÂText ðMultiple to select(Amplitude)

ÂCharacters ðKanji, Western, Math, Symbol (Ampl, CharID)

ÂTrue Type ðSystem installed options (Amplitude)

Ä Scan Patterns with Patterns and Raster:
ÂRaster ðPoint-Point or Continuous (Line time, Trigger 

Delay, X-, Y-Amplitude, NumLines, NumPixels)

Â Image ðGrayscaleor B/W (Image File: JPG or WMV, 

Line time, BW Cutoff, X-, Y-Ampl, Num: Lines, Pixels)

ÂSpiral (X-Amplitude, Y-Amplitude, NumLoops)

Ä Clock ðAnalog or Digital (Select Font, Ampl) 

Ã Signal Generatorwith Function:
Ä Waveform with X-, Y-Signal:

ÂDC ðDC, Sine, Triangle, Noise (X-, Y-Voltage, Y-Freq)

ÂSine ðDC, Sine, Triangle, Noise (X-Amplitude, Y-Amplitude 

or Voltage, X-Frequency, Y-Frequency)

ÂTriangle ðDC, Sine, Triangle, Noise (X-Amplitude, Y-

Amplitude or Voltage, X-Frequency, Y-Frequency)

ÂNoise ðDC, Sine, Triangle, Noise (X-Voltage, Y-Voltage or 

Amplitude, Y-Frequency)

Ä Lissajous with Waveform and Modulation:
ÂSine ðNone,  Amplitude or Frequency (Amplitude, X-, Y-

Freq, XY-Phase, Mod: Ratio, Freq, Phase)

ÂTriangle ðNone,  Amplitude or Frequency (Amplitude, X-

Freq, Y-Freq, XY-Phase, Mod: Ratio, Freq, Phase)
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MirrorcleDraw ðSketching: Freehand

Ã Draw shapes by holding the left mouse button pressed while moving the mouse or place single 

points separate on the screen. The points will automatically be connected. 

Ã Closesketch by connecting the first and last point with a right click. 

Ã Deletepoints with a right click on it. 

Ã Startor Stopthe projection with the ôstart/stopõ button. 

Ã Erasethe complete sketch 

with the ôresetõ button. 
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MirrorcleDraw ðSketching: Polyline

Ã Draw polygons by clicking with the left mouse button to add points to the existing polygon. 

Ã Closesketch by connecting the first and last point with a right click. 

Ã Deletepoints with a right click on it. Deleting the first/last point of a closed polygon opens it.

Ã Modify the existing polygon by moving points with holding & releasing the left mouse button. 

Ã Startor Stopthe projection with the ôstart/stopõ button. 

Ã Erasethe complete sketch 

with the ôresetõ button. 
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MirrorcleDraw ðSketching: Projection Xfm

Ã Projection Xfm allows to transformthe output projection to the polygon drawn, to match it 

onto a surface and compensate the angle. It allows to Mirror the X-axis and correct Tan 

Theta as well as Barrel distortions. 

Ã Projection Xfmis not available in thestandard menu mode. 

Ã To enable Projection Xfm as an Advanced Menufeature in MirrorcleDraw,  please modify 

ômirrorcledraw.iniõ with the following change: 

Ä AdvancedMenu= 1. This option provides a checkbox for enabling Projection Xfm.  

Ä ProjXfm= 1. This option sets the checkbox of Projection Xfm.  

Ã MirrorcleDrawapplication settingsare stored in the ômirrorcledraw.iniõ file in the same 

folder as the executable. It contains all settings that are required by the programs to run 

properly. 

18



© 2012 - 2018 Mirrorcle Technologies, Inc. Proprietary and Confidential. All rights reserved.

MirrorcleDraw ðSketching: Projection Xfm

Ã Draw polygon with adding points by the left mouse button counterclockwise. 

Ä Modify the existing polygon by moving points with hold & release the left mouse button. 

Ä Thetransformation will be applied when the Projection Xfmbox is checked. 

Ã Or Mirror theX-axis by checking the box.

Ã Tan Theta and Barrel distortioncorrection: 

Ä This setting is used to correct the keystone distortion. Angle of ½ the field of view

19
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MirrorcleDraw ðSketching: Coordinates

Ã Displaysthe MEMS mirror coordinates(X,Y). It starts at 50, 50 center position. 

Ã The coordinate system starts at the lower left corner with 0,0 and ends in the top right 

100,100 position. 

Ã Find a new location by clicking with the left mouse button in the drawing area. Keeping the 

left mouse button pressed while moving the mouse, dynamically updates the coordinates.
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MirrorcleDraw ðVector: Waveforms

Ã Generatesine, sawtooth or square waveforms. 

Ã Adjust the amplitude, the number of cycles displayed and the phase shift of the waveform. 

For the sawtooth and square waveforms the duty cycle can also be set. 

Ã Use of Filters: Test the step response of the device and the effect of various filter parameters. 

Ä Selectthe square waveform with a single cycle for the step response. 

Ä Choosebetween different available filters to find out smoothing, overshot, ringing. 

Output Example:
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MirrorcleDraw ðVector: Spirographs (1/2)

Ã Spirographspatterns are formed by tracing points on a circle as it revolves around another 

circle. Depending on the circles radii and position of the point, different curves are created. 

Ã Choosebetween the different curves and specify the parameters A, B, C that determine the 

shape of the curves and the appearance of the resulting drawing. 

Ã Use of Animations: Modify the curves with two main types of animations. 

Ä Rotatethe entire curve at the rate specified by the animation time slider. 

Ä Cyclethrough different values of A, B, or C giving rise to a sequence of curves. 

Output Example:
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MirrorcleDraw ðVector: Spirographs (2/2)

Ã Additional Spirographs:
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MirrorcleDraw ðVector: Lissajous

Ã GenerateLissajous patterns by using a set of basis sinusoidaland triangle waveforms 

applied on the X and Y axes as commonly seen on oscilloscopes. 

Ã Changethe amplitudeand phaseto modify size and appearance of the pattern. A 

modification of the relative frequencieson either axis will create a whole array of patterns. 

Ã Even more complex patterns are generated by allowing modulationof a waveform. Define 

amplitudeor frequencymodulation for each axis. By increasing modulationratio, frequency

and phase, the modulation index, it highly deviates from its non modulated origin. 

Ã Use of animations:The entire curve can be rotatedor modified with frequency. The phase

lag animation sweeps the phase by 360o. The result appears to be rotated about its long axis. 

Ã Sweep with the modulation ratio or modulation 

frequency in order to visualize the effect of 

increasing modulation strengths on the base

signal. (It is useful always to modify 

and test different values.)
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MirrorcleDraw ðVector: Import ILDA Files

Ã Import ILDA (International Laser Display Association) files (*.ild) for laser graphics. The binary 

file format and can contain multiple frames that are part of an animation sequence. 

Ã Choose the proper File Type eitherILDAKeypointor ILDASampleof the source. A number of 

sample ILDA files are included in the software suit (C:\ MirrorcleTech\ Media\ ILDA\ ). 

Ã Display a single static frame by using the framenumber slider or play all frames by setting 

the Animation Type to Slideshow. 

Ã For Slideshows it is recommended to match the sample rateand refresh rate with a ratio of at 

least 1000:1. 

Examples out of C:\ MirrorcleTech\ Media\ ILDA\
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MirrorcleDraw ðVector: Animation

Ã In Vector Graphics mode choose function Import File and select ILDA Keypoints.  Load file 

ôCanGoose.ildõ from the C:\ MirrorcleTech\ Media\ ILDA\ folder. 

Ã As 1st exercise select Slideshowin Animation Type and set Animation Time to 2 sec. The 

Animation Timedetermines the time to display all the frames. To make the bird fly faster, 

decrease animation time to 1sec in 0.25 sec in steps. 

Ã As2nd exercise create a rotation animation of a single frame by choosing the Rotatemode as 

the Animation Type. Modify the Animation Timeagain. 

Ã As3rd exercise rotate in 3D by adjusting Camera Theta (angle with +X axis) and Camera Phi 

(angle from XY plane). This leads to great effects in viewing frames containing 3D objects!  

Ã Please consider for displaying animations, if the total Animation Time is too short, each frame 

will only have few points resulting in loss of detail 

or smoothing. As well as too high Refresh Rates 

decrease the number of points available per 

frame leading in a loss of details. 

Ã Find a tradeoff between a sufficiently large 

Animation Time and low enough Refresh Rate

for best results! 
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MirrorcleDraw ðVector: Import Files (1/2) 

Ã Choosethe proper File Type eitherKeypoint(.kpt) or Sample(.smp) as source. A number of 

sample files are included in the software suit folder C:\ MirrorcleTech\ Media\ . 

Ã Both file types are text files. Each line contains normalized XY coordinates and output on/off 

value separated by ôblank spacesõ. The Sample Rate can be defined in the first line (ôSPS 

numberõ). If not, the existing value will be used. 

Ã Example Keypoint filesOpenBox.kpt: 

Ä Normalized X Y coordinates and output state

0.250000 0.250000 255

0.250000 0.750000 255

0.750000 0.750000 255

0.750000 0.250000 255

Ã Example Keypoint file Text.kpt:

Ä Normalized X Y coordinates and output state

-0.296875 0.500000 255

-0.494792 -0.166667 255 

{é} 

0.950000 -0.500000 255
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MirrorcleDraw ðVector: Import Files (2/2) 

Ã Example Samplefile Butterfly.smp:

Ä X Y coordinates and output state: 

-0.207420 0.514200 255

-0.210580 0.515460 255

{é}

-0.200640 0.512000 0

-0.203160 0.512720 0

Ã Example Samplefile Vertical_Raster.smp

Ä Sample Rate, X Y coordinates and output state: 

sps50000

-0.000012 -0.000117 0

{é}

-0.900000 -0.832948 255

-0.901283 -0.832948 255

-0.901283 -0.833081 255

{é}

0.000012 -0.000117 0
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MirrorcleDraw ðVector: Hershey/TTF Text

Ã Enter a text string or a special character. The program translates it into vector graphics. 

Ã For a text string the font style can be selected out of the Hershey fontset, which contains 6 

fonts including Cyrillic and Greek or any other, on your computer, installed TrueTypefont. 

Ã In the character mode Kanji, ASCII, mathematical and other symbolscan be selected. For 

more special characters, select the font type and access non-ASCII symbols by using ôAlt-XXXXõ 

in the text box. Find the code for particular characters by the Windows Character Map utility. 

Ã Please note, if the text string is too long, scroll the text across by selecting Scroll under 

Animation Type. Note that it can take a long time to compute the scrolling waveform. 
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MirrorcleDraw ðVector: Scan Patterns

Ã Generatedifferent scan patterns: Raster, Image or Spiral. 

Ã Control the XY-Amplitudes, the Number of Lines and Pixels as well as the Rotation. With the 

animation time slider the total time for one cycle can be set. Typically animation time of 1-2 

sec gives visually pleasing results. Increasing the time slows the rotation. Once all frames of the 

animation are computed, the program loops it infinitely. 

Ã The Rasterscan creates lines along the horizontal axis and repeats it on the vertical axis. 

Ã Import .jpg files for the Imagescan and choose black and white or grayscale for import. The 

displayed resolution of the image is adjusted by the number of lines used to create the image. 

Ã The Spiralscan traces out a right-angled spiral starting at the center and returns back by 

retracing its path. It is useful for checking the fidelity of the filters in tracing sharp corners.
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