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Chapter 6 

Conclusion 

 

As enormous storage capacity is required to meet the demand in the 

rapid progress of computer, high recording density and data transfer rate are the main 

issues in the optical data storage technology. Moreover, since the pick-up is a key 

component in the recording system, a high storage efficiency (high data rate) and 

small-sized optical head is thus essential to make the system more competitive in 

price and performance. With the objective of a high data transfer rate to large capacity 

storage device, an improved tracking system with MEMS tracking mirror was 

proposed. This system combines MEMS high bandwidth tracking actuator with PID 

feedback control system to realize accurate high-speed tracking system. 

 

(A)Improved tracking system  

 The tracking characteristics of this improved system discussed below were 

evaluated through the simulation and experiment.  

1: The relation between aberration and mirror’s  tilt angle has been simulated in 

Chapter 2. This simulation confirmed the maximum tilt angle of MEMS mirror in the 

tracking system is 1o which can have allowable optical quality.  

2: Dynamic features of mirror were measured by using CCD and DSA in Chapter 3. 

The spot displacement is measured 1840 um by CCD tester when the MEMS mirror is 

driven to tilt 1.3o. 

3: By using system identification method in MATLAB, the MEMS mirror model was 
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identified and order-reduced as the model of
72

7

10571.62.34
10*04.3

∗++ ss
, which had -3dB 

bandwidth at 1.8 kHz. 

4: With the PID compensator designed in chapter 4, improved tracking performance 

was demonstrated that tracking error was suppressed to 17nm at rotation speed 500 

rpm by using high bandwidth tracking mirror. Consequently, the tracking mirror 

showed significantly improved performance compared to a VCM tracking actuator 

which had 80 nm under the same condition.  

   From these results, it can be concluded that the improved tracking system with 

MEMS mirror is an effective and fast tracking system for high density disks rotating 

at high speeds.  

 

(B)Future work 

In this thesis, the basic functions of MEMS mirror-based optical system 

have been analyzed and examined. The tracking performance can be improved to 

yield a high-speed and high-accuracy tracking system at high data transfer rates and 

large storage capacity condition, which are the requirements for future storage  system. 

But the test system is implemented in the disk tester, which has large  distance 

between optical devices compared to real pick-up. For the practical usage of MEMS 

mirror-based approach,  two methods discussed below can be used to implement it. As 

a result, the optical and tracking performance can be improved as the micro-mirror is 

integrated to pick-up as a tracking actuator in future. 

 

(1) A MEMS tracking mirror functioning as a fine actuator is mounted on the 45 

degree loader in traditional pick-up, as shown in Fig. 6-1(a). [30]  
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(2) By using silicon surface micromachining, a Si-substrate serves as a micro-optical 

bench on which three dimensional optical elements, for example, micro-actuator 

and micro-mirror are monolithically fabricated. A micro-mirror functioning as a 

tracking actuator in pick-up is mounted on the Si-substrate to replace the fixed 

folding mirror, as shown in Fig. 6-1(b). [31-33]  
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Fig 6-1 (a) Micro-mirror mounted in traditional pick-up, and (b) Micro-mirror fabricated 
with other optical device by surface micromachining 
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