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Abstract

Electromagnetic interference (EMI) is becoming increasingly important due to advances in modern
electronics, and devices face complex EMI challenges as they operate simultaneously in multiple frequency
bands, including dense circuit designs and high-speed signal transmission. EMI measurements are
typically performed in a shielded room to isolate external electromagnetic interference, but this is
expensive and often limited for small and medium-sized enterprises, schools, and others.

This study aims to evaluate the validity of EMI testing in an unshielded environment by performing
Conducted Disturbance tests during EMI testing and comparing them to measurements in a shielded room.
In doing so, we hope to contribute to the search for new approaches to reduce costs and increase
competitiveness by showing how reliable conducted disturbance tests can be performed without the use of
shielded rooms.
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Fig. 10. Test placement of Heat gun in (a) shielded
and (b) unshielded rooms
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Table 3. Conducted Reference Source test results

e | ATAGA H] 230 A o A
gﬁw ZAZH(dBuV) | ZAZHdBRV)
Adz | BF | A | HE

06 2.8 72.8 71.9 71.8

1 73.3 73.2 72.3 2.3

2.5 742 742 3.7 73.6

4 73.6 73.6 74.1 74.1

20 64.2 64.2 66.0 66.0
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Fig. 14. Test result of Battery charger in (a)
shielded and (b) unshielded rooms
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Table 4. Battery charger test results

M7 AN 22

Z g 23 A of) A H) -3 4 of) A
e ZA#(dBuV) | ZAF(dBuV)
AJg | AT | IAF | FT#

06 36.6 259 33.1 269

1 4.7 36.1 41.7 35.0

2.5 4.3 35.2 42.6 35.3

4 44.0 338 4.8 36.8

20 36.6 204 316 26.7

5.3 €37
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Fig. 15. Test result of Heat gun in (a) shielded and
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Table 5. Heat gun test results
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Fig. 16. Test result of LED light in (a) shielded and
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Table 6. LED light test results

| AAaA | mRaadn
T ZAH7(dBuV) | ZAZH(dBuV)
MH2) "oz [ 9zg | A9 | 923

e | AEAGA 1) 23] A o A
T =A2KdBuV) | ZAzHdBuV)
MHD) gz [ 9az | A9 | 922

06 42.3 85 40.7 7.8

06 43.0 29.0 42.8 285

1 135 5.2 387 234

1 31.3 24.8 33.0 263

2.5 153 47 29.0 14.7

2.5 285 141 285 171

4 146 5.0 36.5 20.7

4 253 12.3 354 192

20 170 6.8 30.5 185

20 159 5.8 19.0 7.2
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Table 7. Light bulb with built-in wireless test

results
e | AFAGNA H) 2} 94 o A
T ZAZ(dBuV) | ZA(dBuV)
(MHz) — -
Az | AR | AA% | IR

06 43.0 29.0 42.8 285
1 31.3 24.8 380 263
2.5 285 141 285 171
4 253 12.3 354 192
20 159 5.8 190 72
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Table 8. Quasi-peak limits for EUT in standards
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Adz | BF | Ao | HE

06 43.0 29.0 42.8 285
1 37.3 24.8 38.0 26.3
2.5 285 14.1 285 171
4 253 12.3 354 192
20 159 0.8 19.0 7.2
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