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Performance test of servo control system that is used ultra-precision positioning system with single plane X-Y stage is
performed by simulation with Matlab. Analyzed for previous control algorithm and adapted for modem control theory,
dual servo algorithm is developed by minimum order observer, and stability and priority on controller are secured. Through
the simulation and experiments on ultra precision positioning, stability and priority on ultra-precision positioning system
with single plane X-Y stage and control algorithm are secured by using Matlab with Simulink and ControlDesk made
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Fig. 1 Ultra-precision single plane X-Y stage
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Fig. 2 Modelling of Ultra-precision single plane X-Y
stage
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Fig. 3 Block diagram of Ultra-precision X-Y stage
using minimum order observer
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Fig. 4 SIMULINK of dual servo for Ultra-precision
single plane X-Y

Fig. 5 Minium order obserber sub-simulink of dual
servo for Ultra-precision single plane X-Y stage
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Fig. 7 Step response of micro servo in dual servo to
perform simulation

Table 1 Step response of global servo for simulation

Definition Value
Steady-state error 0
Maximum overshot[%o] 0.1(10%)
Rise Time[s] 0.047
Setting Time[s] 0.062

Table 2 Step response micro servo for simulation

Definition Value
Steady state error 0
Maximum overshot{%] 0.1(10%)
Rise Time[s] 0.005
Setting Time][s] 0.0075

Fig. 8 Photograph of Ultra-precision single plane X-Y
stage
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Fig. 9 X-axis RTI sub-simulink of dual servo

Fig. 103 Fig, 115 §9 A9 235 4782 & Aol
+1 v

% 7 29 23S *10me JET HAZT U8
o 4 ot Fig 12& X-Y $39 2249 WAL Yt 2
oltk. 9is} Zo] AP Fatol L 2 7|79 B2 ¥

Q& A +10mm ol YEyld

o |

X

X

sos P

Displacemen (8}

002 F

LXLE

i - L ——

o 2 4 6 (] © ”?

Tine(ser}

Fig. 10

positioning control

Resolution experiment of X-axis dual
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Resolution experiment of Y-axis dual
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Fig. 12 Resolution experiment of X-Y axis dual
positioning control
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