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MAR2100 — MARADIN MEMS DRIVE AND CONTROL

The MAR2100 is a Drive and control IC for
Maradin's MAR1100 dual-axis MEMS based
scanning mirror. MAR2100 is targeted for
miniature laser projectors and laser steering
applications.

MAR2100 drives and controls Maradin's MAR1100 dual axis
scanning mirror and generates the timing signals to synchronize

the laser module through the Host, also called as Data
Manipulator. As MAR1100 scanner has two uncoupled actuators —
one for horizontal scan and one for vertical scan, MAR2100
controller IC supports both drivers.

The horizontal electro-static scan also provides the capacitance
change when the angular position of the mirror changes around the
x-axis. This capacitance value is converted to a voltage by the X
sense that serves as the reference clock for the PLL. The PLL locks to
the MEMS mirror resonance frequency and outputs a 155MHz clock
signal which is used for generating timing signals, providing a sub-

5.5mm

pixel, up to 1/5-pixel resolution control. The programmability of
phase allows locking to the MEMS resonance frequency. The MEMS
mirror is driven by high voltage (up 120V, generated externally) to

achieve the large enough deflection angle, supporting HD

5.3mm

resolutions.

The Digital block of the MAR2100 contains non-volatile memory (NVM) that stores the position of the
vertical lines, this data is converted to an analog signal using a high resolution digital-to-analog converter
(DAC). The output of the DAC is used as a position reference signal in the vertical position control loop (Y
control). The position control loop generates the control voltage which is used by the high current driver to
actuate the micro-motor in the vertical MEMS. The angular position of the mirror is sensed by measuring the
capacitance of the y-axis capacitive sensor.

The ASIC communication with the Host is through a standard SPI interface.

APPLICATIONS

OO0
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MAR2100 BLOCK DIAGRAM
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FEATURES

e Both Electromagnetic and Electrostatic actuator drivers

e 2D (Vertical and horizontal) capacitance sensing

e Programmable Gain and BW for sensing and control circuitry

e Capacitance calibration of sensors

e Current actuation of up to 500mA with 13bit resolution

e Horizontal control based on MEMS resonance with analog PII
e Programmable phase and duty cycle for PLL

e Programmable number of scan lines 480-734

e Programmable number of retrace lines 1-128

e Field Rate: 60Hz

e Support interlace/non-interlace modes

e Option to input external control signals for Vertical and Horizontal loops
e Timing generator to control RGB module

e SPlinterface with external Host

e 3.3v supply with on-chip voltage regulators for analog circuitry
e Eye Safety Alarm

o DFT

e 55mm x 5.3 mm Die size

e 35 functional pins

e 0.18um HV TowerlJazz CMOS
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SYSTEM BLOCK DIAGRAM
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ELECTRICAL AND OPTICAL CHARACTERISTICS

Parameter Min Typical Value Max Unit Remarks
Resolution (HxV) 1x480 854x600 1280x734 Pixel
- - n Both vertical and

Pixel position error +1/5 Pixel Horizontal
Resonant frequency (H) 10000 10250 10500 Hz

General Resonant frequency (V) 1600 1800 2000 Hz
Optical angle (H x V) 36x27 45x30 Deg. HFOV x VHOV
Alarm 5 15 KHz For X movement
Power 0.5 W
Supply Voltage 1.8V Regulated Supply
Input clock Frequency 6 10.25 30 KHz MEMS frequency
VCO Frequency 145 155 165 MHz
Settling time 3 5 7 mS

PLL Programmable Counter 1008 3040 5104
Output Duty Cycle 0.62 15% 100%
Output Phase Adjustment -1080 27 360 deg
Jitter 2 nsS
Supply Voltage 1.8V Regulated Supply
X-MEMS Capacitance
Actuating Voltage

X Sense :
Gain 11 500
BW 100 150 KHz
Jitter 6.5 nS 1/8 of a pixel
Supply Voltage 1.8V Regulated Supply
Y-MEMS Capacitance 0 1.2 pF
BW 400 KHz

. Integration range

Output Noise 500 uv DC to 0.5MHz
Supply Voltage 1.8V Regulated Supply
Resolution 13 Bit

DAC INL 1 LSB
DNL 1 LSB
Rise Time 3 usS

. Supply Voltage 3 3.3 3.6 \Y

Y Drive ) -
Maximum Driving current 440 480 500 mA
Input Supply Voltage 3 3.3 3.6 Y

Power
Output Supply Voltage 1.75 1.8 1.85 \%

Manage p pply )
Line and Load Regulation 95 %
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IMPORTANT NOTE

This document contains proprietary information that is protected by copyright. All rights are reserved. No part of this document may
be photocopied, reproduced, or translated into another language without the prior written consent of Maradin Ltd. or any of its
subsidiaries or affiliates. The information in this document is subject to change without notice. Maradin Ltd. makes no warranty of
any kind with regard to this printed material, including, but not limited to, the implied warranties of merchantability and fitness for a
particular purpose.

Maradin Ltd. shall not be liable for errors contained herein or for incidental or consequential damages in connection with the
furnishing, performance, or use of this material. Brand or product names are trademarks or registered trademarks of their respective
companies or organizations. Maradin Ltd. reserves the right to make any corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service upon its sole discretion and
without notice. The buyer should obtain the latest relevant information before placing orders and should verify that such information
is current and complete, and shall be solely liable to obtain such verifications. All products are sold subject to Maradin Ltd. General
Terms and Conditions of Sale supplied at the time of order acknowledgment.

CONTACT DETAILS

2 HaCarmel St. P.O. Box 56, Yokneam 2609201, Israel
Tel. +972 (4) 627 3653 Fax. +972 (4) 959 0327
info@maradin.co.il www.maradin.co.il

www.maradin.co.il | Info@maradin.co.il | +972 (4) 6273653



http://www.maradin.co.il/

