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1.4 Product Specification of Equipment Under Test 

Product Specification subjective to this standard 

Tx/Rx Channel Frequency Range 
802.11b/g/n : 2412 MHz ~ 2462 MHz 
802.11a/n: 5745~5825MHz. 

Maximum Output Power to Antenna 

<2412 MHz ~ 2462 MHz> 
802.11b : 15.75 dBm (0.0376 W) 
802.11g : 21.39 dBm (0.1377 W) 
802.11n HT20 : 21.57 dBm (0.1435 W) 
802.11n HT40 : 21.78 dBm (0.1507 W) 
<5745 MHz ~ 5825 MHz> 
802.11a : 20.97 dBm (0.1250 W) 
802.11n HT20 : 20.80 dBm (0.1202 W) 
802.11n HT40 : 20.12 dBm (0.1028 W) 

99% Occupied Bandwidth 

<2412 MHz ~ 2462 MHz> 
802.11b : 12.60MHz 
802.11g : 18.80MHz 
802.11n HT20 : 19.50MHz 
802.11n HT40 : 38.10MHz 
<5745 MHz ~ 5825 MHz> 
802.11a : 18.55MHz 
802.11n HT20 : 19.30MHz 
802.11n HT40 : 37.90MHz 

Antenna Type 
802.11b/g/n : Chip Antenna type with gain 1.6999 dBi 
802.11a/n : Chip Antenna type with gain 2.0000 dBi 

Type of Modulation 
802.11b : DSSS (DBPSK / DQPSK / CCK) 
802.11a/g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM) 

 

1.5 Testing Site 

Test Site SPORTON INTERNATIONAL INC. 

Test Site Location 

No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, 

Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C. 

TEL: +886-3-3273456 / FAX: +886-3-3284978 

Test Site No. 
Sporton Site No. FCC/IC Registration No. 

TH02-HY CO01-HY 03CH07-HY 722060/4086B-1 

The test site complies with ANSI C63.4 2003 requirement. 
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2 Test Configuration of Equipment Under Test 

The EUT has been associated with peripherals and configuration operated in a manner tended to 

maximize its emission characteristics in a typical application. Frequency range investigated: conducted 

emission (150 KHz to 30 MHz) and radiated emission (9 KHz to the 10th harmonic of the highest 

fundamental frequency or to 40 GHz, whichever is lower). For radiated measurement, pre-scanned in 

three orthogonal panels, X, Y, Z. The worst cases (X plane) were recorded in this report. 

 

The final configuration from all the combinations and the worst-case data rates were investigated 

by measuring the maximum power across all the data rates and modulation modes under section 2.2. 

 

Based on the worst configuration found above, the RF power setting is set individually to meet 

FCC compliance limit for the final conducted and radiated tests shown in section 2.3. 

 

2.1 Carrier Frequency Channel 

Frequency Band Channel 
Freq. 
(MHz) 

Channel 
Freq. 

 (MHz) 

2400-2483.5 MHz 

1 2412 7 2442 

2 2417 8 2447 

3 2422 9 2452 

4 2427 10 2457 

5 2432 11 2462 

6 2437   

 

Frequency Band Channel 
Freq. 
(MHz) 

Channel 
Freq. 

 (MHz) 

5725-5850 MHz 
Band 4 

149 5745 159 5795 

151 5755 161 5805 

153 5765 165 5825 

157 5785 - - 
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2.2 Pre-Scanned RF Power 

Preliminary tests were performed in different data rate and antenna configurations as following table 

and the highest power data rates were chosen for full test in the following tables. Final Output Power 

equals to Measured Output Power adds the duty factor. 

2.4GHz 802.11b mode 

Data Rate (MHz) 1M bps 2M bps 5.5M bps 11M bps 

Peak Power (dBm)  15.75 15.72 15.71 15.71 
 

2.4GHz 802.11g mode 

Data Rate (MHz) 6M bps 9M bps 12M bps 18M bps 24M bps 36M bps 48M bps 54M bps 

Peak Power (dBm) 21.39 21.34 21.37 21.16 21.24 21.38 21.21 21.31 
 

2.4GHz 802.11n HT20 mode 

Data Rate (MHz) MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

Peak Power (dBm) 21.57 21.51 21.45 21.36 21.39 21.54 21.46 21.31 
 

2.4GHz 802.11n HT40 mode 

Data Rate (MHz) MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

Peak Power (dBm) 21.78 21.73 21.74 21.75 21.77 21.77 21.62 21.77 
 

5GHz 802.11a mode 

Data Rate (MHz) 6M bps 9M bps 12M bps 18M bps 24M bps 36M bps 48M bps 54M bps 

Peak Power (dBm) 20.97 20.82 20.55 20.41 20.75 20.79 20.71 20.67 
 

5GHz 802.11n HT20 mode 

Data Rate (MHz) MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

Peak Power (dBm) 20.80 20.42 20.37 20.51 20.13 20.11 20.04 20.10 
 

5GHz 802.11n HT40 mode 

Data Rate (MHz) MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

Peak Power (dBm) 20.12 19.82 19.74 19.84 19.99 19.71 19.20 19.71 
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2.3 Test Mode 

Final results of test modes, data rates and test channels are shown as following table. 

<2.4GHz> 

Test Cases 

Conducted 

TCs 

Test Items Mode Data Rate Test Channel 

6dB and 99% BW 

Power Spectral Density 

802.11b 1 Mbps 1/6/11 

802.11g 6 Mbps 1/6/11 

802.11n HT20 6.5 Mbps 1/6/11 

802.11n HT40 13.5 Mbps 3/6/9 

Output Power 

802.11b 1 Mbps 1/6/11 

802.11g 6 Mbps 1/6/11 

802.11n HT20 6.5 Mbps 1/6/11 

802.11n HT40 13.5 Mbps 3/6/9 

Conducted Band Edge 

802.11b 1 Mbps 1/11 

802.11g 6 Mbps 1/11 

802.11n HT20 6.5 Mbps 1/11 

802.11n HT40 13.5 Mbps 3/9 

Conducted Spurious 

Emission 

802.11b 1 Mbps 1/6/11 

802.11g 6 Mbps 1/6/11 

802.11n HT20 6.5 Mbps 1/6/11 

802.11n HT40 13.5 Mbps 3/6/9 

Radiated 

TCs 

Radiated Band Edge 

802.11b 1 Mbps 1/11 

802.11g 6 Mbps 1/11 

802.11n HT20 6.5 Mbps 1/11 

802.11n HT40 13.5 Mbps 3/9 

Radiated Spurious 

Emission 

802.11b 1 Mbps 1/6/11 

802.11g 6 Mbps 1/6/11 

802.11n HT20 6.5 Mbps 1/6/11 

802.11n HT40 13.5 Mbps 3/6/9 
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<5GHz> 

Test Cases 

Conducted 

TCs 

Test Items Mode Data Rate Test Channel 

6dB and 99% BW 

Power Spectral Density 

802.11a 6 Mbps 149/157/165 

802.11n HT20 6.5 Mbps 149/157/165 

802.11n HT40 13.5 Mbps 151/159 

Output Power 

802.11a 6 Mbps 149/157/165 

802.11n HT20 6.5 Mbps 149/157/165 

802.11n HT40 13.5 Mbps 151/159 

Conducted Band Edge 

802.11a 6 Mbps 149/165 

802.11n HT20 6.5 Mbps 149/165 

802.11n HT40 13.5 Mbps 151/159 

Conducted Spurious 

Emission 

802.11a 6 Mbps 149/157/165 

802.11n HT20 6.5 Mbps 149/157/165 

802.11n HT40 13.5 Mbps 151/159 

Radiated 

TCs 

Radiated Band Edge 

802.11a 6 Mbps 149/165 

802.11n HT20 6.5 Mbps 149/165 

802.11n HT40 13.5 Mbps 151/159 

Radiated Spurious 

Emission 

802.11a 6 Mbps 149/157/165 

802.11n HT20 6.5 Mbps 149/157/165 

802.11n HT40 13.5 Mbps 151/159 

 

Test Cases 

AC Conducted 

Emission 

Mode 1 : Bluetooth Link + WLAN Link + MP3 + SD Card + H Pattern + HDMI Cable + Earphone + USB Cable 

(Data Link with PC) + NFC On  
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2.4 Connection Diagram of Test System 

<WLAN Tx Mode> 

EUT
(Adapter)

120 Vac / 60 Hz

EUT

EUT
(USB Cable)

 

 

<AC Conducted Emission Mode> 

Earphone

EUT

Adapter

Printer

WLAN AP

EUT
(USB Cable)

Adapter

Adapter

Adapter

PC

LCD Monitor

Keyboard Mouse

LCD Monitor

Adapter

Bluetooth 
Earphone

HDMI Cable

Modem

120 Vac / 60 Hz

120 Vac / 60 Hz

120 Vac / 60 Hz

120 Vac / 60 Hz

120 Vac / 60 Hz
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3 Test Result 

3.1 6dB and 99% Bandwidth Measurement 

3.1.1 Limit of 6dB and 99% Bandwidth 

The minimum 6 dB bandwidth shall be at least 500 KHz. 

 

3.1.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.1.3 Test Procedures 

1. The testing follows FCC KDB Publication No. 558074 DTS D01 Meas. Guidance v03r01. 

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The 

path loss was compensated to the results for each measurement. 

3. Set to the maximum power setting and enable the EUT transmit continuously. 

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. 

Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6 

dB bandwidth must be greater than 500 KHz. 

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) = 

1MHz and set the Video bandwidth (VBW) = 3MHz. 

6. Measure and record the results in the test report. 

 

3.1.4 Test Setup 
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3.1.7 Test Result of 6dB Bandwidth Plots 

6 dB Bandwidth Plot on 802.11b Channel 01 

 
 

6 dB Bandwidth Plot on 802.11b Channel 06 
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6 dB Bandwidth Plot on 802.11b Channel 11 

 
 

6 dB Bandwidth Plot on 802.11g Channel 01 
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6 dB Bandwidth Plot on 802.11g Channel 06 

 
 

6 dB Bandwidth Plot on 802.11g Channel 11 
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6 dB Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 01  

 
 

6 dB Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 06  
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6 dB Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 11  

 
 

6 dB Bandwidth Plot on 2.4GHz 802.11n HT40 Channel 03 
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6 dB Bandwidth Plot on 2.4GHz 802.11n HT40 Channel 06  

 
 

6 dB Bandwidth Plot on 2.4GHz 802.11n HT40 Channel 09 
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6 dB Bandwidth Plot on 802.11a Channel 149 

 
 

6 dB Bandwidth Plot on 802.11a Channel 157 
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6 dB Bandwidth Plot on 802.11a Channel 165  
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6 dB Bandwidth Plot on 5GHz 802.11n HT20 Channel 157 
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6 dB Bandwidth Plot on 5GHz 802.11n HT40 Channel 151 

 
 

6 dB Bandwidth Plot on 5GHz 802.11n HT40 Channel 159  
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3.1.8 Test Result of 99% Bandwidth Plots 

99% Occupied Bandwidth Plot on 802.11b Channel 01 

 
 

99% Occupied Bandwidth Plot on 802.11b Channel 06 
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99% Occupied Bandwidth Plot on 802.11b Channel 11 

 
 

99% Occupied Bandwidth Plot on 802.11g Channel 01 

 
  

 A 

Of f set  24. 7 dB

LVL

Ref  20 dBm At t  20 dB*

Cent er 2. 462 GHz Span 50 MHz5 MHz/

3DB

RBW 1 MHz

SWT 5 ms

*

VBW 3 MHz*

*

 

1 SA

MAXH

- 80

- 70

- 60

- 50

- 40

- 30

- 20

- 10

0

10

20

1

Mar ker  1 [ T1 ]

            7. 95 dBm

     2. 463000000 GHz

OBW 12. 600000000 MHz

T1

Temp 1 [ T1 OBW]

           - 6. 15 dBm

     2. 455750000 GHz

T2

Temp 2 [ T1 OBW]

           - 7. 02 dBm

     2. 468350000 GHz

 

Date: 20.MAR.2013  20:26:13

 A 

Of f set  24. 7 dB

LVL

Ref  20 dBm At t  20 dB*

Cent er 2. 412 GHz Span 50 MHz5 MHz/

3DB

RBW 1 MHz

SWT 5 ms

*

VBW 3 MHz*

*

 

1 SA

MAXH

- 80

- 70

- 60

- 50

- 40

- 30

- 20

- 10

0

10

20

1

Mar ker  1 [ T1 ]

            8. 04 dBm

     2. 413750000 GHz

OBW 18. 550000000 MHz

T1

Temp 1 [ T1 OBW]

           - 2. 09 dBm

     2. 402750000 GHz

T2

Temp 2 [ T1 OBW]

           - 3. 66 dBm

     2. 421300000 GHz

 

Date: 20.MAR.2013  20:40:43



 

 SPORTON INTERNATIONAL INC. Page Number : 31 of 141  

TEL : 886-3-327-3456 Report Issued Date : Apr. 15, 2013 

FAX : 886-3-328-4978 Report Version : Rev. 01 

FCC ID : VUIPDAPDAAT10-A    
 

 

 

  

 

FCC RF Test Report Report No. : FR322823C  

 

 

99% Occupied Bandwidth Plot on 802.11g Channel 06 

 
 

99% Occupied Bandwidth Plot on 802.11g Channel 11 
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99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 01  

 
 

99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 06  
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99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 11  

 
 

99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT40 Channel 03 
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99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT40 Channel 06  

 
 

99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT40 Channel 09 
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99% Occupied Bandwidth Plot on 802.11a Channel 149 

 
 

 99% Occupied Bandwidth Plot on 802.11a Channel 157 
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99% Occupied Bandwidth Plot on 802.11a Channel 165 

 
 

99% Occupied Bandwidth Plot on 5GHz 802.11n HT20 Channel 149 
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99% Occupied Bandwidth Plot on 5GHz 802.11n HT20 Channel 157 

 
 

99% Occupied Bandwidth Plot on 5GHz 802.11n HT20 Channel 165  
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99% Occupied Bandwidth Plot on 5GHz 802.11n HT40 Channel 151 

 
 

99% Occupied Bandwidth Plot on 5GHz 802.11n HT40 Channel 159  
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3.2 Output Power Measurement 

3.2.1 Limit of Output Power 

For systems using digital modulation in the 2400-2483.5MHz and 5725-5850MHz, the limit for peak 

output power is 30dBm. If transmitting Antenna of directional gain greater than 6dBi are used the 

peak output power from the intentional radiator shall be reduced below the above stated value by the 

amount in dB that the directional gain of the Antenna exceeds 6 dBi. In case of point-to-point 

operation, the limit has to be reduced by 1dB for every 3dB that the directional gain of the Antenna 

exceeds 6dBi. 

 

3.2.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.2.3 Test Procedures 

1. The testing follows the Measurement Procedure of FCC KDB No. 558074 DTS D01 Meas. 

Guidance v03r01. 

2. The RF output of EUT was connected to the power meter by RF cable and attenuator. The path 

loss was compensated to the results for each measurement. 

3. Set to the maximum power setting and enable the EUT transmit continuously. 

4. Measure the conducted output power and record the results in the test report. 

 

3.2.4 Test Setup 
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3.3 Power Spectral Density Measurement 

3.3.1 Limit of Power Spectral Density 

The peak power spectral density shall not be greater than 8dBm in any 3KHz band at any time 

interval of continuous transmission. 

 

3.3.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.3.3 Test Procedures 

1. The testing follows Measurement Procedure 10.2 Method PKPSD of FCC KDB Publication No. 

558074 D01 DTS Meas. Guidance v03r01 

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The 

path loss was compensated to the results for each measurement. 

3. Set to the maximum power setting and enable the EUT transmit continuously. 

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 3 kHz. 

Video bandwidth VBW = 10 kHz In order to make an accurate measurement, set the span to 1.5 

times DTS Channel Bandwidth. (6dB BW) 

5. Detector = peak, Sweep time = auto couple, Trace mode = max hold, Allow trace to fully 

stabilize. Use the peak marker function to determine the maximum power level. 

6. Measure and record the results in the test report. 

7. The Measured power density (dBm)/ 100KHz is a reference level and used as 20dBc down limit 

line for Conducted Band Edges and Conducted Spurious Emission. 

 

3.3.4 Test Setup 

 






































































































































































































