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High performance, motor driven polygon laser scanner 

 

The RA130 is a fully sealed, liquid
neutrally buoyant mirror technology. Sensitivity to external acceleration forces are suppressed by the 
equi-density and transparent lubricant, making it an excellent candidate for use in highly r
automotive qualified Light Detection and Ranging (LiDAR) sensor.

Features 

 Low power operation 
 High optical throughput 
 Automotive grade shock and vibration 

resistance 

Scanner Benefits  

  

Mirada’s optical scanner technology is based on a high s
rotating polygon optic, rotating in a transparent liquid.  
system is driven electromagnetically, operated by an external 
controller.  This unique approach offers several distinguishing 
advantages: 

 Highly stable, shock and vibration resistant scann
for precision, long life application

 Wide scan angles, even wider than alternative 
polygon optics 

 Highly uniform scan speed across the field of view
 Minimal distortion of the beam due to the lack of 

expansion optics 

Polygon Laser Scanner
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RA130 

High performance, motor driven polygon laser scanner 
for automotive LiDAR sensors

is a fully sealed, liquid immersed polygon laser scanner that incorporates our unique 
neutrally buoyant mirror technology. Sensitivity to external acceleration forces are suppressed by the 

density and transparent lubricant, making it an excellent candidate for use in highly r
automotive qualified Light Detection and Ranging (LiDAR) sensor. 

ibration 

Applications 

 Autonomous driving 
 Advanced driver-assistance systems
 Autonomous construction/

equipment  

 

Mirada’s optical scanner technology is based on a high speed 
rotating polygon optic, rotating in a transparent liquid.  The 
system is driven electromagnetically, operated by an external 

This unique approach offers several distinguishing 

Highly stable, shock and vibration resistant scanning 
for precision, long life application 
Wide scan angles, even wider than alternative 

Highly uniform scan speed across the field of view 
Minimal distortion of the beam due to the lack of 

 

Polygon Laser Scanner 
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High performance, motor driven polygon laser scanner 
for automotive LiDAR sensors 

immersed polygon laser scanner that incorporates our unique 
neutrally buoyant mirror technology. Sensitivity to external acceleration forces are suppressed by the 

density and transparent lubricant, making it an excellent candidate for use in highly reliable 

assistance systems 
onstruction/demolition 
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Specifications 
  
General Azimuthal optical deflection range
 Elevation optical deflection range
 Number of distinct elevation
 Elevation line/arc spacing
 Rotation speed3 [rpm] 
 Elevation jitter4 [°] 
 Elevation accuracy [°] 
 Dynamic track [°] 
 Jitter 
 Speed stability5 
 Time to Speed 
 Sound level  [dBa] at 500 
 RoHS 

1 Dependent on beam diameter 
2 At center of azimuthal scan range 
3 User adjustable 
4 Maximum elevation variation during scanner operation
5 One quadrant speed control. Positive torque in the programmed direction

Environmental Operating temperature6 [°C]
 Storage temperature [°C] 
 

Electrical Nominal operating voltage, 
 Absolute operating voltage
 Inverse polarity protection [VDC]
 Blockage protection 
 Undervoltage protection [VDC]
 Overvoltage protection, trans. [mWs]
 

Mechanical Shock and vibration qualification
 Additional shock tests 
 Additional vibration tests 
 Construction 

6 Tested to ISO 16750-4 Road Vehicles – Environmental conditions and testing for electrical and electronic equipment 
7 Resistance to external shock and vibration is measured against internally defined testing standards, including real time spee

simultaneous to external shock and vibration as describe
8 Other coating options available 

Optical Mirror height [mm] 
 Mirror facet width [mm] 
 Facet clear aperture [mm]
 Scanner wavefront distortion
 Polygon surface roughness
 Polygon surface quality 
 Beam feed angle9 [°] 
 Power handling [Woptical] 
 

Scanner optical throughput

 Default rotation direction
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RA130-XXXX-01 
Azimuthal optical deflection range1[°] 120…144
Elevation optical deflection range2 [°] 0 

elevation lines/arcs  1 
Elevation line/arc spacing2 [°] 0 

200…1200
< 0.07 

- 
< 0.03 

< 2% 
< 2% 

< 900 ms 
 rpm < 55 

Compatible

elevation variation during scanner operation 
ositive torque in the programmed direction with no active deceleration. Higher speed stability if optimized for a single speed.

[°C] -20…65 
 -25…80 

Nominal operating voltage, VCC [VDC] 24 
Absolute operating voltage, analog set [VDC] 10…28 

polarity protection [VDC] < 30 
cutoff if blocked after 2 s

Undervoltage protection [VDC] cutoff at VCC < 8.5
Overvoltage protection, trans. [mWs] 150 

Shock and vibration qualification In house7

- 
 - 

Glass window, 6061 Al housing, steel housed motor, coated 
aluminum mirror

Environmental conditions and testing for electrical and electronic equipment – Climatic loads – Code A
Resistance to external shock and vibration is measured against internally defined testing standards, including real time speed stability, jitter, and dynamic track stability 

as described in GMW3172 General Specification for Electrical/Electronic Components – Environmental/Durability

12 
 25.5 

Facet clear aperture [mm] 11.4 x 24.2 
distortion λ/4 PV over 11 mm at 63

Polygon surface roughness < 5 nm RMS 
60/40 

75 to 105 
 < 20 

throughput10 
> 94% @ 905 nm

> 94% @ 1550 nm
Default rotation direction CW, viewed from mounting flange
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RA130-XXXX-08 
 

30 
8 

4.1 
00 

< 0.07 
< 0.15 

- 

 

Compatible 

Higher speed stability if optimized for a single speed. 

 
 

cutoff if blocked after 2 s 
< 8.5 

7 

housing, steel housed motor, coated 
aluminum mirror 8 

Code A 
d stability, jitter, and dynamic track stability 

Environmental/Durability 

at 632.8 nm 

% @ 905 nm 
% @ 1550 nm 

CW, viewed from mounting flange 



Polygon Laser Scanner     |    RA13

Preliminary |  Specifications subject to change 

9 Angle between center of azimuthal scan range and the incident optical beam
10 Beam at normal incident through entrance window 

Pinout Red 
 Black 
 White 
 Green 
 Yellow 

Simplified operational mode: Short green to white: Speed proportional to V
AWG 24, 0.22 mm2 cross sections

Ordering 
The RA130 is available with multiple production options to be specified when ordering

RA130 - 

  

  

  

Optical throughput vs. deflection angle
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Angle between center of azimuthal scan range and the incident optical beam 
 

Power, VCC  
Ground 

Speed Control Input (0.33 to 10.8 VDC)
Speed Monitor Output  (6 counts per revolution)

Enable or CW/CCW Input (2.4 to 28 VDC)

Simplified operational mode: Short green to white: Speed proportional to VCC, no Speed 
cross sections 

production options to be specified when ordering. 
 XXXX - YY 

 Operating wavelength  No. horizontal lines 

 0905  01 

 1550  08 

 vs. deflection angle, typical 

40 50

Optical Deflection Angle [°]

C operating temperature
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Speed Control Input (0.33 to 10.8 VDC) 
Monitor Output  (6 counts per revolution) 

Enable or CW/CCW Input (2.4 to 28 VDC) 

Speed Monitor Output 
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Power vs. Rotation speed, typical 
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Current vs. Rotation speed, typical
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Optical vs. Mechanical deflection angle

0

10

20

30

40

50

60

0 2 4 6 8 10

O
pt

ic
al

  D
ef

le
ct

io
n 

An
gl

e 
[°

]

Mechanical Deflection Angle [

-40 C
25 C
105 C

2 2.5
Operating voltage [V]

Linear range
(0.33V, 200 rpm) to (2.0V, 1200 rpm)

Approx 600 rpm/V

 

 
Mirada Technologies Inc 
www.miradatechnologies.com 
info@miradatechnologies.com 

 

 

typical 

750 1000 1250

Speed [rpm]

C operating temperature

Optical vs. Mechanical deflection angle, typical 
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Mechanical Deflection Angle [°]

RA130-1550-01
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Polygon laser scanners can be customized for optimum reflectivity at a given wavelength, mirror 
height for a desired system aperture, scan direction, scan rate, facet orientations to meet field of 
view and resolution requirements, housing form factor, encoder output, mechanical mounting 
features, and beam placement, including side incidence. 

 
 
Mirror height [mm] 
Azimuthal optical deflection range [°]
Elevation optical deflection range [°] 
Number of horizontal Lines  
Facet surface flatness 
Scanner optical throughput 
Encoder counts per rotation 
 

Example PWM Level Control at Input “Speed Control Input”
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Polygon laser scanners can be customized for optimum reflectivity at a given wavelength, mirror 
height for a desired system aperture, scan direction, scan rate, facet orientations to meet field of 

requirements, housing form factor, encoder output, mechanical mounting 
features, and beam placement, including side incidence.  

Custom Range 
Minimum Maximum 

3 70 
Azimuthal optical deflection range [°] 10 180 

 0 50 
1 18 
 λ/10 

 97% 
 5000 

 

Example PWM Level Control at Input “Speed Control Input” 

60 80 100

Pulse Width Modulation [%]

33% PWM @ 0…24V → 8V → 4800 rpm
75% PWM @ -5…15V → 20V → 6000 rpm
50% PWM @ 0…10V → 5V → 3000 rpm
90% PWM @ 0…5V→ 4.5V → 2700 rpm

 

 
Mirada Technologies Inc 
www.miradatechnologies.com 
info@miradatechnologies.com 

 

 

Polygon laser scanners can be customized for optimum reflectivity at a given wavelength, mirror 
height for a desired system aperture, scan direction, scan rate, facet orientations to meet field of 

requirements, housing form factor, encoder output, mechanical mounting 

 

33% PWM @ 0…24V → 8V → 4800 rpm
5…15V → 20V → 6000 rpm

50% PWM @ 0…10V → 5V → 3000 rpm
90% PWM @ 0…5V→ 4.5V → 2700 rpm
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Dimensional outline inches [mm]

RA130-01-Y 
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inches [mm] 
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Example scan patterns 

Mirada’s scanning technology can be coupled with a wide variety of LiDAR implementations.  A single 
Mirada scanner can scan multiple channels of illumination.  The angle of the scanner’s internal mirror 
can be customized to accommodate a wide range of 
pattern in the field of view is as shown 

Setting Speed Set Value by Analog Voltage
The speed set value is linear between 0.33 VDC at 200 rpm and 10.8 VDC at 6480 rpm and is described by the 
relationship in the Figure titled “Speed vs. Set value voltage”
resolution of 2.4 mV. 

Input impedance [Ω] 

Continuous overvoltage protection [V]
 
  

RA130-XXXX-01, Beam feed angle 0°
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Mirada’s scanning technology can be coupled with a wide variety of LiDAR implementations.  A single 
Mirada scanner can scan multiple channels of illumination.  The angle of the scanner’s internal mirror 

to accommodate a wide range of incident light sources and orientations.  
pattern in the field of view is as shown below for two scanner variants at 1.0° azimuthal interval.

Analog Voltage 
is linear between 0.33 VDC at 200 rpm and 10.8 VDC at 6480 rpm and is described by the 

“Speed vs. Set value voltage”. The speed resolution is set with an input voltage 

62k (0…21.9 VDC) 
47k (21.9…30 VDC) 

Continuous overvoltage protection [V] -30…30 

RA130-XXXX-08, Beam feed angle 78
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Mirada’s scanning technology can be coupled with a wide variety of LiDAR implementations.  A single 
Mirada scanner can scan multiple channels of illumination.  The angle of the scanner’s internal mirror 

dent light sources and orientations.  The beam 
° azimuthal interval. 

 

is linear between 0.33 VDC at 200 rpm and 10.8 VDC at 6480 rpm and is described by the 
eed resolution is set with an input voltage 

8, Beam feed angle 78°

25 50 75

Azimuthal angle [°]
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Setting Speed Set Value by PWM Signal
The speed set value can be preset by fixed frequency and amplitude. The desired set speed value change is 
obtained by variation of the duty cycle in range of 0…100%. Both, amplitude and duty cycle thereby have an 
effect on the resulting speed. The average 
the speed set value. The speed set value voltage must not exceed 2.5 V 270 ms after power on and may not be 
below 2.5 V for another 40 ms. A fixed random or increasing speed set value upo

Nominal value amplitude PWM set value [V]
Maximum value amplitude PWM set value [V]
Frequency range PWM set value [Hz]
Modulation PWM set value 
Continuous overvoltage protection [V]

 

Direction Preselection with Version 
Input Voltage [VDC] 

0…0.8 
2.4…5.0 

 
Speed Monitor Output 
The actual speed of the motor shaft can be monitored as a digital signal (High/Low) and delivers six pulses per full 
mechanical rotation. 

Voltage output range [V] 
Output impedance [Ω] 
Low level [V] 
Duty cycle [%] 
Continuous overvoltage protection [V]
Frequency at speed monitor output [Hz, rpm]

 

Scanner Benefits 

Large Aperture Scanning 
A distinguishing characteristic of scanning systems based on rotating polygon optics is the ability to 
move large, flat mirrored surfaces with high speed.  
scanning sensors. As such, large apertures enabl
long distances, utilize low cost light sources and detectors, and scan at high
scanning technologies such as MEMS devices require 
mirror reaches each end of the scan.  By scanning high speed polygon optics in a continuous circle, 
consistent, uniform, high speed scanning is achieved, enabling next generation LiDAR imaging systems.

A130 
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Setting Speed Set Value by PWM Signal 
The speed set value can be preset by fixed frequency and amplitude. The desired set speed value change is 
obtained by variation of the duty cycle in range of 0…100%. Both, amplitude and duty cycle thereby have an 
effect on the resulting speed. The average of the applied PWM voltage corresponds to the analog input signal of 
the speed set value. The speed set value voltage must not exceed 2.5 V 270 ms after power on and may not be 
below 2.5 V for another 40 ms. A fixed random or increasing speed set value upon power on is permitted.

Nominal value amplitude PWM set value [V] 0…10.8 
Maximum value amplitude PWM set value [V] -30…30 
Frequency range PWM set value [Hz] 500…20k 

0…100% 
Continuous overvoltage protection [V] -30…30 

Direction Preselection with Version RA130-XXXX-2 
Direction 

CCW 
CW 

actual speed of the motor shaft can be monitored as a digital signal (High/Low) and delivers six pulses per full 

0…5.0 referenced to Ground
4.1 k 

max 0.5 
50 

Continuous overvoltage protection [V] -30…30 
Frequency at speed monitor output [Hz, rpm] 𝑓 = , 𝑛 = 10

scanning systems based on rotating polygon optics is the ability to 
move large, flat mirrored surfaces with high speed.  Scanning systems are frequently 

arge apertures enable sensitive imaging technologies such as LiDAR to see 
ight sources and detectors, and scan at high refresh rates.  Alternative 

scanning technologies such as MEMS devices require a mirror to be accelerated and decelerated as the 
reaches each end of the scan.  By scanning high speed polygon optics in a continuous circle, 

speed scanning is achieved, enabling next generation LiDAR imaging systems.
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The speed set value can be preset by fixed frequency and amplitude. The desired set speed value change is 
obtained by variation of the duty cycle in range of 0…100%. Both, amplitude and duty cycle thereby have an 

of the applied PWM voltage corresponds to the analog input signal of 
the speed set value. The speed set value voltage must not exceed 2.5 V 270 ms after power on and may not be 

n power on is permitted. 

actual speed of the motor shaft can be monitored as a digital signal (High/Low) and delivers six pulses per full 

0…5.0 referenced to Ground 

10 × 𝑛 

scanning systems based on rotating polygon optics is the ability to 
Scanning systems are frequently aperture stops for 

sensitive imaging technologies such as LiDAR to see 
refresh rates.  Alternative 

to be accelerated and decelerated as the 
reaches each end of the scan.  By scanning high speed polygon optics in a continuous circle, 

speed scanning is achieved, enabling next generation LiDAR imaging systems.  
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Shock and Vibration Immunity 
Mirada’s technology is designed to resist the harshest shock and vibration environments.  On and off 
road LiDAR imaging and other optical scanning can
term performance requires that the month after month accumulation of shocks do not lead to 
premature product failure.  Our technology solves these short and long term performance 
requirements. 

We deliver shock and vibration immunity by effectively making our internal rotating optics weightless.  
By building a fully sealed system containing high speed optics in a transparent 
materials density, the system is in near neutral buoyancy.
optics relative to the system frame, allowing the optics to remain pointed exactly where they should be, 
year after year. 

Scanning Angle Amplification 
Rotating polygon optics scan much wider angle
dimensions than many MEMS and solid state alternatives.  
Additionally, Mirada’s unique polygon optical system scans wider 
angles that traditional air-operated polygon optics.  Ignoring edge 
effects, the ultimate lateral angle scanned by a polygon is 720
where n is the number of sides.  Our system exceeds this by as much 
as 50%, due to the angle enhancement 
– Window – Liquid interface.  As illustrated in the 
light beams, rather than continuing on their straight path after 
passing through a window, remain on a refracted path
refracted beam, effectively amplifying the angle at the system leve
and passing out of the system back into air, the 
refraction is reversed.  This amplification is seen 
in the above system datasheet in the plot of 
optical angle vs. mechanical angle, where the 
resulting optical angle is more than 2X the 
mechanical angle. 

System designers can take advantage of this 
angle amplification in several ways: 

 Increased Frame Rate. For a given desired 
lateral scan angle, the number of sides of 
the mirror can be increased with respect to 
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Mirada’s technology is designed to resist the harshest shock and vibration environments.  On and off 
road LiDAR imaging and other optical scanning cannot lose frames when the vehicle hits a bump.  
term performance requires that the month after month accumulation of shocks do not lead to 
premature product failure.  Our technology solves these short and long term performance 

shock and vibration immunity by effectively making our internal rotating optics weightless.  
By building a fully sealed system containing high speed optics in a transparent liquid
materials density, the system is in near neutral buoyancy.  External shock and vibration do not move the 
optics relative to the system frame, allowing the optics to remain pointed exactly where they should be, 

 
Rotating polygon optics scan much wider angle ranges in more 

than many MEMS and solid state alternatives.  
Additionally, Mirada’s unique polygon optical system scans wider 

operated polygon optics.  Ignoring edge 
ffects, the ultimate lateral angle scanned by a polygon is 720/n, 

Our system exceeds this by as much 
as 50%, due to the angle enhancement caused by refraction at the Air 

Liquid interface.  As illustrated in the figure at the right, 
light beams, rather than continuing on their straight path after 
passing through a window, remain on a refracted path in the liquid.  The mirror alters the path of the 
refracted beam, effectively amplifying the angle at the system level.  After being reflected by the mirror 
and passing out of the system back into air, the 
refraction is reversed.  This amplification is seen 
in the above system datasheet in the plot of 
optical angle vs. mechanical angle, where the 

is more than 2X the 

can take advantage of this 
 

. For a given desired 
scan angle, the number of sides of 

with respect to 

Number of horizontal lines vs. Optical deflection 
range 
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Mirada’s technology is designed to resist the harshest shock and vibration environments.  On and off 
the vehicle hits a bump.  Long 

term performance requires that the month after month accumulation of shocks do not lead to 
premature product failure.  Our technology solves these short and long term performance 

shock and vibration immunity by effectively making our internal rotating optics weightless.  
liquid, and matching the 

External shock and vibration do not move the 
optics relative to the system frame, allowing the optics to remain pointed exactly where they should be, 

.  The mirror alters the path of the 
l.  After being reflected by the mirror 

Number of horizontal lines vs. Optical deflection 
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an air operated scanner, allowing higher frame rate at the same rotational speed.
 Increased Vertical Resolution.  For a given desired lateral scan angle, the number of sides of the 

mirror can be increases with respect to an air operated scanner.  For mirrors wher
used to scan a separate vertical line of resolution, the addition of more sides allows for the increase 
in vertical scan resolution. 

 Reduction in Power.  For a given lateral scan angle and refresh rate, the addition of sides with 
respect to air-operated scanners allows one to reduce the rotational speed, reducing power 
consumption. 

Preserving Beam Integrity 
The outer surface of Mirada’s scanners is an optically flat window.  The surface of the rotating mirror is 
also optically flat.  As such, this scanning system preserves the beam integrity of the system by not 
introducing lensing effects that would cause light to converge or diverge
integrity.  The system designer is free to optimize any external light sources, de
without concern of distortions due to the scanner.
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operated scanner, allowing higher frame rate at the same rotational speed.
.  For a given desired lateral scan angle, the number of sides of the 

mirror can be increases with respect to an air operated scanner.  For mirrors wher
used to scan a separate vertical line of resolution, the addition of more sides allows for the increase 

For a given lateral scan angle and refresh rate, the addition of sides with 
operated scanners allows one to reduce the rotational speed, reducing power 

The outer surface of Mirada’s scanners is an optically flat window.  The surface of the rotating mirror is 
this scanning system preserves the beam integrity of the system by not 

introducing lensing effects that would cause light to converge or diverge and by preserving wavefront 
.  The system designer is free to optimize any external light sources, de

without concern of distortions due to the scanner. 
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operated scanner, allowing higher frame rate at the same rotational speed. 
.  For a given desired lateral scan angle, the number of sides of the 

mirror can be increases with respect to an air operated scanner.  For mirrors where each face is 
used to scan a separate vertical line of resolution, the addition of more sides allows for the increase 

For a given lateral scan angle and refresh rate, the addition of sides with 
operated scanners allows one to reduce the rotational speed, reducing power 

The outer surface of Mirada’s scanners is an optically flat window.  The surface of the rotating mirror is 
this scanning system preserves the beam integrity of the system by not 

and by preserving wavefront 
.  The system designer is free to optimize any external light sources, detectors, and optics 


