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Subdivision control technique in synchronic radiation
beam position monitoring system
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Abstract: T he PWM subdivision driving technique based on a single chip machine control is used to achieve
the highr precision movement and location of the detection and adjustment mechanism. The application of
different currents to the two phase windings of the stepper motor causes the constant amplitude uniform ro-
tation of resultant current vector to realize the 32 subdivision microstep driving. The nonlinear error of step-
per motor windings results in the nonuniformity of step angle after subdivision, and the maximum error
goes up to 24. 8%. After the error is corrected by lagrange polynominal fitting, the subdivision accuracy is
improved, and the maximum error is 8. 1% .
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Fig.2 Principles of the subdivision driving circuit
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Fig.1 Sketch map of the two phase hybrid stepper mo
tor 3
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Fig.3 Pulse width modulating circuit
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Tab.1 Measured values of 32 subdivision step angle (Minute)

1 2 3 4 5 6 7 8
2.33 2.40 2.47 2.70 2.97 2.87 3. 12 2.98
24.8%  22.6%  20.3% 12.9% 4.2% 7. 4% 0.6% 3.9%

9 10 11 12 13 14 15 16
3.23 3.35 3.42 3.15 3.35 3.43 3. 50 3.17
4.2% 8. 1% 10.3% 1. 6% 8.1% 10.6%  12. 9% 2.3%

17 18 19 20 21 22 23 24
3.10 3.55 3.62 3.30 3.15 3.38 3.37 3.23
0 14. 5% 16.8% 6. 5% 1.6% 9. 0% 8.7% 4.2%

25 26 27 28 29 30 31 32
3.15 3.22 2.98 3.23 3.12 2.83 3.20 2.85
1.6% 3. 9% 3.9% 4. 2% 0.6% 8. 7% 3.2% 8.1%

) y= f(x) n+1
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Ln(x) = yl(Lz O, 1,

L,(x):



3 , 279

Li(x) = @(x)yo+ @(x)yi+ -+ O (x)y,

i;:wi(x)%: 3 (x = x0) ~Ax— xi)(x— xip1) (¥ = x,)

i

A (xvi— x0) - Axi— xi-1)(xi— xix1) - xi— xn)
n n x _ xj
= IT —)y,
i=o0 JZOXxi — x,')y ’ (2)
JZi
D Wi(x0) = o= Woa(xie1) = 0, Q(xr) =
I, @(xi+1) = .= @(xa)= 0(z= 0,1, -, n) 2
MAT LAB , - 8. 1% 4
2 ( )
Tab.2 Measured values of subdivision step angle after correcting error (Minute)

1 2 3 4 5 6 7 8
3.15 3.17 3.18 2.98 2.97 3.25 2.85 3.18
1.6% 2. 3% 2.6% 3. 9% 4.2% 4. 8% 8.1% 2.6%

9 10 11 12 13 14 15 16
3.23 3.08 3.07 3.15 3.22 3.05 312 3.00
4.2% 0. 6% 1.0% 1. 6% 3.9% 1. 6% 0.6% 3.2%

17 18 19 20 21 22 23 24
2.90 3.12 3.22 2.93 3.08 3.18 3.07 3.00
6.5% 0. 6% 3.9% 5. 5% 0.6% 2. 6% 1.0% 3.2%

25 26 27 28 29 30 31 32
3.32 3.00 3.07 3.00 3.23 3.03 3.22 3.25

7.1% 3. 2% 1.0% 3. 2% 4.2% 2. 3% 3.9% 4.8%
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Fig.4 Step angle curves before and after correcting error ’
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