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Rectification scheme of electromagnetic compatibility radiation emission for

mine-used personnel location system

WANG Shugiang"*
(1.CCTEG Changzhou Research Institute, Changhzhou 213015, China;
2. Tiandi(Changzhou) Automation Co., Ltd., Changzhou 213015, China)

Abstract: According to requirement of electromagnetic compatibility in European Norm EN 301 489-1,
mine-used personnel location system must pass radiation emission test when it is applied in foreign
countries. For the requirement, radiation emission test for mine-used personnel location system was
carried out, and causes of radiation noise was analyzed. The following rectification scheme was put
forward: for the radiation emission caused by the clock signal, shorten the length of clock signal line
during PCB routing, reduce the number of vias, increase the alignment width and line spacing, and laying
ground wire on both sides to shield, so as to reduce return area of clock line; for different clock circuits,
low-pass filter, common mode suppression and other measures were adopted to reduce radiation signal
transmission. Tests results show that the maximum peak frequency power of the personnel location system
after the rectification is 13.086 dB lower than requirement of EN 55032 standard CILASS A and 3.086 dB
lower than the requirement of EN 55032 standard CLLASS B, which can meet the export requirements.
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Fig. 3 Result of the first test in vertical direction
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Table 1 Peak frequency of the first test in horizontal direction
g/ PR 5/ REFRE/
P 4% /MHz B/ dBpV PR {E /dB B i 2R 45/ dB
(dBpV e m™1) (dBpV e m™1) (dB+m™1)

1 124. 090 39. 859 23.521 —10. 141 50. 000 9.377 6.961

2 143.975 39.708 22.202 —10. 292 50. 000 10. 454 7.052

3 199. 992 37.680 19.912 —12. 320 50. 000 10. 482 7.286

4 249. 947 44,221 25.901 —12.779 57.000 10. 869 7.450

5 288.020 46. 368 25.547 —10.632 57.000 13. 245 7.576

6 359. 679 49.529 25.659 —7.471 57.000 16.076 7.794

7 432. 065 44,915 18.372 —12.085 57.000 18.554 7.989

8 444. 432 48. 046 21.509 —8.954 57.000 18.514 8.022

9 571.503 47.603 20. 305 —9.397 57.000 18.936 8.362

F2 MEFME 1 RN IEE TR
Table 2 Peak frequency of the first test in vertical direction
P45 4%/ MHz i B/ dBpV R A /dB REAR HE A/ dB
(dBpV +em™b) (dB+*m™1)

1 63. 465 39. 659 23.772 —10. 341 9.218 6.669

2 143.975 44,976 25.875 —5.024 12. 049 7.052

3 184. 351 39. 775 19. 449 —10. 225 13.105 7.221

4 199. 992 50. 460 28. 004 0. 460 15.170 7.286

5 215. 997 42. 848 20. 080 —7.152 15. 429 7.338

6 249. 947 56. 540 33.104 —0.460 15. 986 7.450

9 288.020 55.062 30. 404 —1.938 17.082 7.576

11 300. 024 50.617 27.832 —6.383 15.170 7.615

12 317. 484 46. 863 22.972 —10.137 16. 225 7.666

13 349.979 52.585 27.909 —4.415 16.909 7.766

14 358. 587 52. 627 28. 315 —4.373 16.521 7.791

16 571.503 47.264 20. 863 —9.736 18. 039 8. 362

3 12 MHz B {5 S @50 & o i # 4 50 MHz B85 5 = 4 43 1 4 by
Table 3 High component analysis of 12 MHz clock signal Table 4 High component analysis of 50 MHz clock signal
e T o ey

W A1 45 5%/ — it /dB W {F 99 2%/ N B Arit/dB

MHz CLASS At CLASS Bjife MHz CLASS A #xifi  CLASS Bxifi
143.975 12 —5.024 4.976 199. 992 4 0. 460 10. 460
215.997 18 —7.152 2.848 249. 947 5 —0.460 9. 540
288.020 24 —1.938 8.062 300. 024 6 —6.383 3.617
358. 587 30 —4.373 5.627 349. 979 7 —4.415 5.585
359.679 30 —7.471 2.529
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Table 5 High component analysis of LVDS clock signal
W {41 %/ ‘ by it /dB
FEAT A
MHz CLASS A Frif CLASS B #r#fi
63. 465 1 —10. 341 —0. 341
124. 090 2 —10. 141 —0. 141
184. 351 3 —10. 225 —0.225
317. 484 5 —10.137 —0.137
571.503 9 —9.736 0. 264
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Table 6 Peak frequency of the second test in horizontal direction
WA/ PRE(H/ RELFRE/
¥ A% /MHz B /dBpV MR AE /dB B LA/ dB
(dBpV e m™1) (dBpV em™1) (dB+m™1)
1 215.997 33.482 16. 283 —16.518 50. 000 9. 785 7.414
2 249.947 41.567 23.394 5.433 57.000 10. 604 7.569
3 288.020 43.914 23.277 —13.086 57.000 13.029 7.608
4 358. 951 41.456 17.174 —15. 544 57.000 16. 467 7.814
F7 MBI 2 WK AR
Table 7 Peak frequency of the second test in vertical direction
I {E/ PR 5 {E/ KT/
=2 B /MHz B /dBpV PR AE /dB B LA/ dB
(dBpVem™ b (dBpV +em™1) (dB+m™ 1)
1 249. 947 36. 481 11. 830 . 519 57.000 17.082 7.569
2 288.020 41.551 16. 569 —15. 449 57.000 17. 374 7.608
3 356.163 38. 283 13.199 —18.717 57.000 17.279 7.805
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