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Abstract

In order to develop a high-speed and high-precision positioning system for
semiconductor packaging, this dissertation takes the high-speed and high-
precision XY platform as the controlled objects, designing a single-axis motion
control system driven by the linear motor.

First of all, this dissertation makes system identification for the mechanical
and electrical motion control system driven by the AC permanent magnet
synchronous linear motor. Choose the informative and persistent exciting signal,
the Pseudo-Random Binary Signal as the input in the process of identification.
Set the driver to be analog torque mode, and use the computer to transmit the
input signal to the motion control card. Through the A/D converter of the card,
the signal becomes analog voltage signal which is to be delivered to the driver.
Use the equivalent output of the driver to get the position feedback signal. Then
use the system identification toolbox of Matlab to get the transfer function model.

After the model has been established, this dissertation designs a controller
based on the model. The controller has two control loops, the velocity loop and
the position loop. From comparison of PI controller, PDF controller and PDFF
controller this dissertation choose the PDFF controller as the controller of the
velocity loop and PID controller as the controller of the position loop. Then this
dissertation uses the basic CRS method to tune the parameter of the velocity loop
controller and the position loop controller.

After getting the parameters of the controllers, this dissertation use
Simulink toolbox of Matlab to do the simulation with the model and the
controller. Then use the controller which can meet the performance requirements
in the actual system, then to debug it.

Keywords linear motor system identification PDFF controller
CRS algorithm
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Mg 1

CRS SLiL B e il 2 ZHUE 7 -
(L FEFP
%-- Default values for parameters k1, k2 and maxfsd
k1=1./3;
k2=1./2;
maxfsd=25.*nvar;
error_e=0.01,;
iter=0;
fsd=0;
neval=0;
x=x0;
[funvall funval2]=conobj_baobao0(x0);
if(~feasible)
fprintf(">>> Initial point is infeasible’)
return;
end
% Main loop
while 1
iter=iter+1;
int_min=min(ux-x,x-1x);
sigma=Kk1.*int_min;
better=0;
while (~better)
xnew=x+sigma.*rand(1,nvar);
if (all(xnew<ux) & all(xnew>Ix))
[funval_newl funval_new2]=conobj_baobao0(xnew);
if ((funval_new1l < funvall) & (feasible))&&((funval_new?2 <
funval2) & (feasible))
better = 1,
else
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fsd = fsd + 1;
if fsd >= maxfsd
sigma = sigma.*k2;
fsd = 0;
end
end
end
end
fprintf('lter= %5.1f cFunobj= %12.5f Neval= %6.1f\n’, iter,
funval_newl,funval_new2,neval);
if all(abs(xnew-x)/(ux-Ix)<=error_e)
fprintf("*** ICRS has converged ***\n\n’);
X=XNew;
funvall=funval _newl;
funval2=funval_new?2;
break;
end
X=XNew;
funvall = funval_new1;
funval2 = funval_new?2;
fsd = 0;
end
return
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(2) CRS ik H b bk H i R iR
function [fobj1 fobj2]=conobj_baobao0(x)
global neval,
global feasible;
global sigmaa;
global ts;
feasible=1;
Kp=x(1);Ki=x(2);Kvfr=x(3)
Gs=tf([Kp*Kvfr Kp*Ki],[1 O]);
G0=6.5*10e-4*32767/700000*tf([0.3132 4198 5.907e006 1.131e009],[1 1033
2.589e007 8.179e007]);
G1=tf([Kp,Kp*Ki],[1 0]);
G2=Gs*G0;

G3=1+G1*GO;
[num1]=tfdata(G2);
[num2]=tfdata(G3);
G=tf(num1,num?2);
[y.t]=step(G);
[sigmaa,tp,ts,error]=perf(2,y,t);
fobjl=sigmaa;

fobj2=ts;

neval=neval+1;

return

function [x,funvall,funval2]=cicrs(x0,Ix,ux)

%-- CRS: Controlled Random Search (*basis algorithm*)
%-- X0: initial point vector

%-- Ix, ux: lower and upper bound vectors for x

global feasible;

global neval,

nvar = size(x0,2);
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(3) Z G0 A & A HE I R) 1R A
function [sigmaa,tp,ts,error]=perf(key,y,t)
%Count sgma and tp
[mp,tf]=max(y);
cs=length(t);
yss=y(cs);
sigmaa=100*(mp-yss)/yss;
tp=t(tf);
error=yss-1,;

%Count ts
i=cs+1;
n=0;
while n==0,
i=i-1;
if key==1,
if i==1,
n=1;
elseif y(i)>1.05*yss,
n=1;
end;
elseif key==2,
if i==1,
n=1;
elseif y(i)>1.02*yss,
n=1;
end;
end;
end;

t1=t(i);
cs=length(t);
j=cs+1;

n=0;
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while n==0,
j=i-1
if key==1,
if j==1,
n=1;
elseif y(j)<0.95*yss,
n=1;
end;
elseif key==2,
if j==1,
n=1;
elseif y(j)<0.98*yss,
n=1;
end;
end;
end;
t2=t(j);
if t2<tp
if t1>t2
ts=t1;
end
elseif t2>tp
if t2<t1,
ts=t2;
else
ts=t1;
end
end
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