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A Study on the Analysis of Magnetic Field in Magnetic Deflection Yoke
Based on the Oblate Spheroidal coordinates
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ABSTRACT

This paper presents the study on the magnetic field analysis of magnetic deflection yoke
using integral equation method. An integral equation method is developed for the computer
modeling of the magnetic fields produced by color CRT and T.V. deflection yoke. Deflection
of electron beams using magnetic fields is applied in a variety of display instruments such
as television receivers, electron probe instruments, etc. The magnetic field is solved by dividing
these into the finite elements in the whole domain : the saddle coil which deflects the electron
beam horizontally, the toroidal coil which deflects it vertically, magnetic core which enhances
the magnetic fields generated by the both coils. Using Oblate Spheroidal coordinates, this
paper has had an easier access to the shape of magnetic deflection yoke chasing the boundaries
than other coordinates.

Key Words : magnetic field (4]}, magnetic deflection yoke(Z}7} #&Q3), integral equation
method (B2 A4 #4), electron beam (H21Y), magnetic core(x}7] o}, Oblate
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Fig. 1 Cross sections of saddle coil and a to-

roidal coil
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Fig.2 Cross section of a S-T yoke
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Fig.3 Oblate Spheroidal coordinates
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Fig.4 Boundary condition on the field vector at
the interface between two media
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Fig.5 Cross section of a representative D.Y.
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Fig.6 Section of D.Y. boundaries
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29 A4 WEE vsW oo,
2 2y ued 23 2ol & F(X=0, Y=0)

B Z=0 2N 1 g2 ARE e &
¢ 4 U3, Donald M. Fyed % BEQW® 84
& ZHE 2E T AYS

7.8 £

2 =2 AR WA Y AT AF Ml
B AoEM, 7]E9 9F ABAYSE ¢ A H
Q339 A $AMgE Oblate Spheroidal HEAE
o] 83le] Al w& 2] ol EY HIdH A
4 dxo) &g sHestA st ®R, AE A4
APE AHgsld ZY 2L 2] FZokg KWWY 84 E
283l A7) 3o}l FAWY EEdle A3l YRy
], 2% Asgd 27 228 ¥PLE Fad AF
Ho® Z F§ 4R old A g9q sl AF
4g 7HeEA Sl

il

F 7

& A7E adsta 19929 A7 ALl g3l
o TYPHUS.

124

4. Donald M. Fye,

5. Morse,

6. Louis Baker,

8. Wolfman,

A2
1. Anwar Osseyran, ‘Computer Aided Design of
Magnetic Deflection System”, (1986)
2. Yutaka Yokata, Tsutomuli, etc, “The

Calculation of the Deflection Magnetic Field
and the Electron-beam Trajectory for Color

Télevision”, IEEE, Trans. on CE, Vol. CE
25, p.91~99, (1979)
3. B. Singer, M. Braun, ‘Integral Equation

Method for Computer Evaluation of Electron
Optics”, IEEE Trans. Electron Devices ED-
17, p. 928, (1970)

‘An
the Analysis of Magnetic
J. Appl. Phys., Vol. 50,

Integral Equation
Method for
Deflection Yokes”,
(1979)

Feshbach, ‘Method of Theoretical
McGraw-Hill, Part 2, (1953

“C Mathematical Function

McGraw-Hill, Chap 21, (1992)

Physics”,

Handbook”,

7. J. R. Reitz, F. J. Milford, R. W. Christy,

“Foundations of Electromagnetic Theory”,
Addison-Wesley, Chap 8-9, (1979)
“Mathematica”, Addison-Wesley,

(1991).



