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Data for metal appearance: 
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4. RADIATED EMISSION TEST 

4.1. Test Equipments 

4.1.1. For frequency range below 30MHz (In 10m Anechoic Chamber) 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. 
Interval

1.  10m 
Chamber(NSA) AUDIX N/A N/A Aug.12,22 5 Year

2.  10m Chamber(SE) AUDIX N/A N/A Sep.16,22 5 Year
3.  Loop Antenna Schwarzbeck FMZB 1513-60B 1513-60B015 Feb.08,23 1 Year
4.  EMI Test Receiver Rohde & Schwarz ESR3 102891 Oct.10,22 1 Year
5.  RF Cable SPUMA CFD400NL-LW NO.4 Apr.02,23 1 Year
6.  Amplifier EMCI EMC9135 980348 Feb.23,23 1 Year
7.  Signal Analyzer Rohde & Schwarz FSV30 103669 Oct.09,22 1 Year
8.  Coaxial Switch Anritsu MP59B 6201397221 Apr.02,23 1 Year
9.  Coaxial Switch Anritsu MP59B 6201397220 Apr.02,23 1 Year
10.  Test Software AUDIX e3 6.100913a N/A N/A 
Note: N/A means Not applicable.    

 
4.1.2.For frequency range 30 MHz ~1000MHz (In 3m Anechoic Chamber) 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. 
Interval

1.  3m Chamber(NSA) AUDIX N/A N/A Aug.11,22 5 Year
2.  3m Chamber(SE) AUDIX N/A N/A Sep.16,22 5 Year
3.  Signal Analyzer Rohde & Schwarz FSV30 104050 Apr.06,22 1 Year
4.  Signal Analyzer Rohde & Schwarz FSV30 103670 Apr.01,23 1 Year

5.  Tri-log-Broadband 
Antenna SCHWARZBECK VULB 9168 01317 Oct.28,22 1 Year

6.  NSA Cable HUBER+SUHNER CFD400NL-LW No.3 Oct.09,22 1 Year
7.  Coaxial Switch Anritsu MP59B 6201397223 Apr.06,22 1 Year
8.  EMI Test Receiver Rohde & Schwarz ESR3 101931 Apr.06,22 1 Year
9.  Amplifier HP 8447D 2944A11159 Apr.06,22 1 Year

10. Coaxial Switch Anritsu MP59B 6201397223 Apr.02,23 1 Year
11. EMI Test Receiver Rohde & Schwarz ESR3 101931 Apr.01,23 1 Year
12. Amplifier HP 8447D 2944A11159 Apr.02,23 1 Year
13. Test Software AUDIX e3 6.100913a N/A N/A 
Note: N/A means Not applicable. 
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4.1.3.For frequency range 1GHz~40GHz (In 3m Anechoic Chamber) 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal.  
Interval

1.  3mChamber(Svswr) AUDIX N/A N/A Aug.09,22 5 Year
2.  3mChamber(SE) AUDIX N/A N/A Sep.16,22 5 Year
3.  Signal Analyzer Rohde & Schwarz FSV30 104050 Apr.06,22 1 Year
4.  Signal Analyzer Rohde & Schwarz FSV30 104050 Apr.01,23 1 Year
5.  Amplifier Agilent 83017A MY53270084 Oct.09,22 1 Year

6.  RF Cable EMCI EMC104-SM-S
M-15000 190407 Jul.01,22 1 Year

7.  Test Software AUDIX e3 6.100913a N/A N/A 
8.  Horn Antenna ETC MCTD 1209 DRH15F03006 Aug.12,22 1 Year
Note: N/A means Not applicable. 

 
 

4.2. Block Diagram of Test Setup 
For frequency range below 30MHz 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

3m

TURN TABLE 
(Styrene) 1.5m(L)*1.0m(W)*1.5m(H)

Receiver 

Semi-anechoic 10m Chamber 

EUT
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LOOP ANTENNA 
 

1.5m 
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For frequency range 30MHz-1000MHz 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
For frequency range 1GHz-40GHz 
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4.3. Radiated Emission Limits 
For transmitters operating in the 5.15-5.25 GHz band: All emissions outside of the 5.15-5.35 
GHz band shall not exceed an e.i.r.p. of −27 dBm/MHz. 

For transmitters operating in the 5.725-5.85 GHz band: All emissions shall be limited to a 
level of −27 dBm/MHz at 75 MHz or more above or below the band edge increasing linearly 
to10 dBm/MHz at 25 MHz above or below the band edge, and from 25 MHz above or below 
the band edge increasing linearly to a level of15.6 dBm/MHz at 5 MHz above or below the 
band edge, and from 5 MHz above or below the band edge increasing linearly to a level of27 
dBm/MHz at the band edge. 

Unwanted emissions below 1 GHz and those emissions appearing within 15.205 restricted 
frequency bands must comply with the general field strength limits set forth in Section 15.209. 

4.3.1.15.209 limits 
FREQUENCY 

MHz 
DISTANCE 

Meters 
FIELD STRENGTHS LIMIT 

μV/m dB(μV)/m 
30 ~ 88 3 100 40.0 
88 ~ 216 3 150 43.5 

216 ~ 960 3 200 46.0 
960 ~ 1000 3 500 54.0 

Above 1000 3 74.0 dB(μV)/m (Peak) 
54.0 dB(μV)/m (Average) 

Remarks： (1) Emission Level (dBμV/m) = Reading (Receiver) (dBμV) + Antenna Factor  
(dB/m) + Cable Loss (dB) 
Emission Level (dBμV/m) = Reading (Spectrum) (dBμV) + Antenna Factor 
(dB/m) – Amp Factor (dB) + Cable Loss (dB)(above 1000MHz) 

 (2) The smaller limit shall apply at the cross point between two frequency bands. 
 (3) Distance is the distance in meters between the measuring instrument, antenna 

and the closest point of any part of the device or system. 
4.3.2.15.205 Restricted bands of operation 
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4.4. EUT Configuration on Test 
The following equipment are installed on Power Line Conducted Emission Test to meet the 
commission requirement and operating regulations in a manner which tends to maximize its 
emission characteristics in a normal application. 

4.4.1.Mini PC (EUT) 
Model No.  : A Series 
Serial No.  : N/A 

4.4.2.Support Equipment: As Tested Supporting System Details, in Section 2.4. 

4.5. Operating Condition of EUT 

4.5.1.Setup the EUT and simulator as shown as Section 4.2. 

4.5.2.Turn on the power of all equipments. 

4.5.3.Let EUT work in Tx mode. 

4.6. Test Procedure 
Frequency below 30MHz: 
The EUT setup on the turn table which has 0.8 m height to the ground. The turn table rotated 
360 degrees and antenna fixed to 1 m to find the maximum emission level. In order to find the 
maximum emission, all of the interface cables were manipulated according to ANSI C63.10 
regulation. 
EUT and its simulators are placed on a turn table, which is 0.8 meter high above ground for 
frequency 30MHz~1000MHz, 1.5 meter high above ground for frequency above 1GHz and put 
the absorbing with 2.4m(L)*2.4m(W)*0.3m(H) on the ground . The turn table can rotate 360 
degrees to determine the position of the maximum emission level. Power on the EUT and let it 
working in test mode, then test it.EUT is set 3 meters away from the receiving antenna, which 
is mounted on a antenna tower. The antenna can be moved up and down between 1 meter and 
4 meters to find out the maximum emission level. Broadband antenna (calibrated bilog antenna) 
is used as receiving antenna for frequency 30MHz~1000MHz, and the Horm antenna is used 
as receiving antenna for frequency above 1GHz. Both horizontal and vertical polarization of 
the antenna is set on Test. In order to find the maximum emission levels, all of the interface 
cables must be manipulated according to ANSI C63.10 on radiated emission Test. 
For emissions below 1GHz and those emissions appearing within 15.205 restricted 
frequency bands use below procedure: 
 
This test was performed with EUT in X, Y, Z position, and the worse case was found and 
reported. 
 
The bandwidth of the EMI test receiver is set at 120kHz for frequency 
range from 30MHz to 1000 MHz. 
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Maximum Peak emission levels are measured by setting the analyzer as follows: 
(a) RBW = 1 MHz. 
(b) VBW ≥ 3 MHz. 
(c) Detector = Peak. 
(d) Sweep time = auto. 
(e) Trace mode = max hold. 
(f) Allow sweeps to continue until the trace stabilizes. Note that if the transmission is not 

continuous, the time required for the trace to stabilize will increase by a factor of 
approximately 1/x, where x is the duty cycle.  For example, at 50% duty cycle, the 
measurement time will increase by a factor of two relative to measurement time for 
continuous transmission. 

Maximum Average emission levels are measured by setting the analyzer as follows: 
(a) RBW = 1 MHz. 
(b) VBW ≥ 3 MHz. 
(c) Detector = power averaging (rms), if span/(# of points in sweep) ≤ RBW/2. Satisfying this 

condition may require increasing the number of points in the sweep or reducing the span.  
If the condition is not satisfied, the detector mode shall be set to peak.  

(d) Averaging type = power averaging (rms) 
As an alternative, the detector and averaging type may be set for linear voltage averaging.  
Some instruments require linear display mode to use linear voltage averaging.  Log or 
dB averaging shall not be used. 

(e) Sweep time = auto. 
(f) Perform a trace average of at least 100 traces if the transmission is continuous.  If the 

transmission is not continuous, the number of traces shall be increased by a factor of 1/x, 
where x is the duty cycle.  For example, with 50% duty cycle, at least 200 traces shall be 
averaged.  (If a specific emission is demonstrated to be continuous—i.e., 100% duty 
cycle—rather than turning on and off with the transmit cycle, at least 100 traces shall be 
averaged.) 

(g) If tests are performed with the EUT transmitting at a duty cycle less than 98%, a 
correction factor shall be added to the measurement results prior to comparing to the 
emission limit to compute the emission level that would have been measured had the test 
been performed at 100% duty cycle.  The correction factor is computed as follows: 

 If power averaging (rms) mode was used in step (iv) above, the correction factor is 
10 log (1/x), where x is the duty cycle.  For example, if the transmit duty cycle was 
50%, then 3 dB must be added to the measured emission levels. 

 If linear voltage averaging mode was used in step (iv) above, the correction factor is 
20 log (1/x), where x is the duty cycle.  For example, if the transmit duty cycle was 
50%, then 6 dB must be added to the measured emission levels. 

 If a specific emission is demonstrated to be continuous (100% duty cycle) rather 
than turning on and off with the transmit cycle, no duty cycle correction is required 
for that emission. 
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For the emissions above 1GHz and not appearing within 15.205 restricted frequency 
bands use below procedure: 
(1).The maximum emission at 3m distance was measured and recorded with receive antenna  

in both vertical and horizontal by rotating the turntable and by lowering the receive 
antenna. 

(2).The EUT was then removed and replaced with a substitution antenna in the same position  
and the substitution antenna must have the same polarization with the receive antenna. 

(3). A signal which have the same frequency obtained in step 2 was fed to the substitution, the  
receive antenna was raised and lowered to obtain a maximum reading at the test receiver, 
the level of the signal generator was adjusted until the measured field strength level in step 
2 was obtained, recorded the level of the signal generator. 

(4).Repeated step 4 with both antenna polarizations 
(5).The spurious emissions is equal to the power supplied by the signal generator and 

corrections due to the gain of the substitution antenna and the cable loss between the signal 
generator and the substitution antenna. or use procedure (6). 

(6). Per KDB789033 clause H 2)d).if the test distance is 3m,the EIRP(dBm)=E(dBuv/m)-95.2 
   Get the result of all unwanted emission outside the restricted band is less than the 

-27dBm/MHz. 
We had checked frequency range that is 30MHz to 10th harmonic (40GHz) and no any 
emissions were found from 18GHz to 40GHz, so the radiated emission from 18GHz to 
40GHz were not record. 

4.7. Radiated Emission Test Results 
PASS. 
All the emissions from 30MHz to 1 GHz were comply with 15.209 limits. 
All other emission comply with 15.407 (b)(1) requirements. 
Note: The emissions (9kHz~30MHz) not reported for there is no emission be found. 
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Duty cycle 

11 a 

Note: The duty cycle factor is 4.47.  
 
11n HT20 

Note: The duty cycle factor is 4.91. 
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11n HT40 

Note: The duty cycle factor is 7.03. 
 
11ac VHT20 

Note: The duty cycle factor is 4.92. 
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11ac VHT40 

Note: The duty cycle factor is 7.05. 
 
11ac VHT80 

Note: The duty cycle factor is 9.02. 
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11ax HE20 

Note: The duty cycle factor is 5.39.  
 
11ax HE40 

Note: The duty cycle factor is 7.48. 
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11ax HE80 

Note: The duty cycle factor is 9.53.  
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Frequency: 30MHz~1GHz 
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Data for metal appearance: 
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Frequency: 1GHz~18GHz 
U-NII-1 Band: 
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U-NII-3 Band: 
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