o as. FCC RF Test Report

Report No. : FR510940C

Appendix A. Radiated Spurious Emission

2.4GHz 2400~2483.5MHz

WIFI 802.11b (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable Preamp| Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
1 (MHz) |(dBuV/im)| (dB) (dBuV/m) (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)/(HIV)
2386.77 53.07 |[-20.93 74 47.73 31.3 6.17 | 3213 | 195 | 342 | P | H
2386.32 39.55 |-14.45 54 34.21 31.3 6.17 | 3213 | 195 | 342 | A | H
* 2410.771 100.87 - - 95.39 | 31.31 6.22 | 3205 | 195 | 342 | P | H
802.11b
* 2412.107 95.34 - - 89.86 | 31.31 6.22 | 3205 | 195 | 342 | A | H
CH 01
2353.65 52.69 |[-21.31 74 4747 | 31.26 6.12 | 3216 | 151 | 256 | P | V
2412MHz
2355.54 38.08 |[-15.92 54 32.86 | 31.26 6.12 | 3216 | 151 | 256 | A | V
* 2410.855 96.29 - - 90.81 31.31 6.22 | 3205 | 151 | 256 | P | V
* 2412.024 91 - - 85.52 | 31.31 6.22 | 3205 | 151 | 256 | A | V
* 2435.905 96.83 - - 91.24 | 31.33 6.22 | 31.96 | 194 | 331 P | H
802.11b
* 2437.157 91.6 - - 8592 | 31.34 6.22 | 31.88 | 194 | 331 A | H
CH 06
* 2435.905 92.82 - - 87.23 | 31.33 6.22 | 31.96 | 225 0 P |V
2437MHz
* 2435.321 87.61 - - 82.02 | 31.33 6.22 | 31.96 | 225 0 AV
* 2461.957 102.58 - - 96.73 | 31.36 6.28 | 31.79 | 163 | 332 | P | H
* 2462.208 97.48 - - 91.63 | 31.36 6.28 | 3179 | 163 | 332 | A | H
2492.6 55.8 -18.2 74 49.7 31.39 6.33 | 3162 | 163 | 332 | P | H
802.11b
2483.52 43.13 |-10.87 54 37.14 | 31.37 6.33 | 31.71 | 163 | 332 | A | H
CH 11
* 2460.872 99.57 - - 93.72 | 31.36 6.28 | 31.79 | 197 0 P |V
2462MHz
* 2462.208 94.49 - - 88.64 | 31.36 6.28 | 31.79 | 197 0 AV
2483.72 55.05 |[-18.95 74 49.06 | 31.37 6.33 | 31.71 | 197 0 P |V
2483.52 41.35 |[-12.65 54 35.36 | 31.37 6.33 | 31.71 | 197 0 AV
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz

WIFI 802.11b (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |[Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.

1 (MHz) |(dBpV/m)| (dB) (dBuV/im) (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)|(HIV)
802.11b 4824 482 | 258 74 | 386 | 3489 | 873 | 3402 155 218 | P | N
CH 01
2412MHz 4824 4584 |-28.16 74 36.24 | 34.89 8.73 | 34.02 | 200 0 P |V

4875 47.69 |-26.31 74 38 34.92 876 | 3399 | 188 | 213 | P | H
802.11b
7311 46.01 [-27.99 74 35.08 | 3556 | 10.84 | 3547 | 167 | 203 | P | H
CH 06
4875 4714 |-26.86 74 3745 | 3492 8.76 | 33.99 | 210 85 P |V
2437MHz
731 4579 |-28.21 74 3486 | 3556 | 10.84 | 3547 | 199 | 168 | P | V
4923 47.69 |-26.31 74 37.91 34.95 8.79 | 33.96 | 210 54 P | H
802.11b
7386 451 -28.9 74 3782 | 3558 | 10.89 | 39.19 | 168 | 210 | P | H
CH 11
4923 47.16 |-26.84 74 37.38 | 34.95 8.79 | 33.96 | 154 0 P |V
2462MHz
7386 4597 |-28.03 74 3519 | 3558 | 10.89 | 35,69 | 177 | 136 | P | V
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz

WIFI 802.11g (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.

1 (MHz) |(dBpV/m)| (dB) (dBuVim) (dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(HIV)
2390 58.87 |-15.13 74 53.53 31.3 6.17 | 3213 | 222 | 195 | P | H
2389.92 41.7 -12.3 54 36.36 31.3 6.17 | 3213 | 222 | 195 | A | H
* 2417.034 103.78 - - 98.3 31.31 6.22 | 3205 | 222 | 195 | P | H
802119 * 2417117 92.35 - - 86.87 | 31.31 6.22 | 3205 | 222 | 195 | A | H
2;2;:'2 2325.21 53.26 |-20.74 74 48.09 | 3123 | 612 | 3218 | 227 | 359 | P | V
2390 39.28 |-14.72 54 33.94 31.3 6.17 | 3213 | 227 | 359 | A | V
* 2416.616 98.05 - - 92.57 | 31.31 6.22 | 3205 | 227 | 359 | P | V
* 2416.95 85.89 - - 80.41 | 31.31 6.22 | 3205 | 227 | 359 | A | V
* 2443.754 80.87 - - 7513 | 31.34 | 6.28 | 31.88 | 197 | 30 P | H
802119 * 2443.42 69.55 - - 63.81 | 31.34 | 6.28 | 31.88 | 197 | 30 A | H
2;:';:2 * 2442.585 95.28 - - 89.54 | 31.34 | 6.28 | 31.88 | 221 5 P |V
* 2443.002 83.64 - - 77.9 31.34 | 6.28 | 31.88 | 221 5 AV
* 2457.365 103.45 - - 97.6 31.36 | 628 | 3179 | 153 | 197 | P | H
* 2458.784 91.86 - - 86.01 | 3136 | 628 | 31.79 | 163 | 197 | A | H
2483.52 63.12 |-10.88 74 5713 | 3137 | 633 | 31.71 | 163 | 197 | P | H
802119 2483.52 44.5 -9.5 54 3851 | 3137 | 633 | 31.71 | 163 | 197 | A | H
Zfszl\:l:-lz * 2459.285 97.58 - - 91.73 | 3136 | 628 | 31.79 | 1561 | 100 | P | V
* 2459.034 84.49 - - 7864 | 3136 | 6.28 | 31.79 | 1561 | 100 | A | V
2484.12 54.06 |-19.94 74 48.07 | 3137 | 633 | 31.71 | 151 | 100 | P | V
2483.52 39.35 |-14.65 54 33.36 | 3137 | 633 | 31.71 | 1561 | 100 | A | V

Remark 1. No other spurious found.

2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz

WIFI 802.11g (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |[Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.

1 (MHz) |(dBpV/m)| (dB) (dBuV/im) (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) |(P/A)|(HIV)
802119 4824 4827 |2573| 74 | 3867 | 3489 | 873 | 3402 163 | 58 P | I
CH 01
2412MHz 4824 47.51 |-26.49 74 37.91 34.89 873 | 34.02 | 203 | 337 | P | V

4875 48.88 |-25.12 74 39.19 | 34.92 876 | 3399 | 196 | 223 | P | H
802.11
9 7311 46.35 |-27.65 74 3542 | 3556 | 10.84 | 35.47 | 188 0 P | H
CH 06
4875 4759 |-26.41 74 379 34.92 876 | 3399 | 199 | 167 | P | V
2437MHz
731 47.91 |-26.09 74 36.98 | 3556 | 10.84 | 3547 | 148 | 256 | P | V
4923 47.44 |-26.56 74 37.66 | 34.95 879 | 3396 | 168 | 164 | P | H
802.11
g 7386 48.28 |-25.72 74 37.5 3558 | 10.89 | 3569 | 199 | 205 | P | H
CH 11
4923 47.52 |-26.48 74 37.74 | 34.95 8.79 | 33.96 | 200 0 P |V
2462MHz
7386 48.9 -25.1 74 38.12 | 3558 | 10.89 | 35,69 | 168 | 167 | P | V
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
WIFI 802.11n HT20 (Band Edge @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.

Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
1 (MHz) |(dBpV/m)| (dB) (dBuVim) (dBuV)| (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(HIV)
2390 58.11 |[-15.89 74 52.77 31.3 6.17 | 3213 | 199 | 140 | P | H
2390 411 -12.9 54 35.76 31.3 6.17 | 3213 | 199 | 140 | A | H
802.11n * 2416.533 103.06 - - 97.58 | 31.31 6.22 | 3205 199 | 140 | P | H
HT20 * 2418.119 90.75 - - 85.27 | 31.31 6.22 | 3205 199 | 140 | A | H
CHo1 2389.65 59.91 |-14.09 74 54.57 31.3 6.17 | 3213 | 179 | 119 | P | V
2412MHz 2390 4224 |-11.76 54 36.9 31.3 6.17 | 3213 | 179 | 19 | A | V
* 2415.615 103.39 - - 97.91 | 31.31 6.22 | 3205 179 | 119 | P | V
* 2415.615 91.52 - - 86.04 | 31.31 6.22 | 3205 | 179 | 119 | A | V
802.11n * 2429.559 98.83 - - 93.24 | 3133 | 6.22 | 31.96 | 154 | 131 P | H
HT20 * 2432.064 87.03 - - 8144 | 3133 | 622 | 3196 | 154 | 131 | A | H
CH 06 * 2431.563 99.65 - - 94.06 | 3133 | 6.22 | 3196 | 190 | 168 | P | V
2437MHz | ~* 2432.231 87.6 - - 82.01 3133 | 6.22 | 3196 | 190 | 168 | A | V
* 2457.865 100.74 - - 9489 | 3136 | 6.28 | 31.79 | 168 | 130 | P | H
* 2458.951 89.4 - - 8355 | 3136 | 628 | 31.79 | 168 | 130 | A | H
802.11n 2484 .28 50.86 |-14.14 74 53.87 | 3137 | 633 | 3171 | 168 | 130 | P | H
HT20 2483.6 4232 |-11.68 54 36.33 | 3137 | 6.33 | 31.71 | 168 | 130 | A | H
CH1M * 2458.784 99.09 - - 9324 | 3136 | 6.28 | 31.79 | 154 | 49 P |V
2462MHz |~ 2458.45 87.09 - - 81.24 | 3136 | 6.28 | 31.79 | 154 | 49 AV
2484 .44 59.05 |-14.95 74 53.06 | 31.37 | 6.33 | 31.71 | 154 | 49 P |V
2483.52 4149 |-12.51 54 355 3137 | 6.33 | 31.71 | 154 | 49 AV

1. No other spurious found.
Remark

2. All results are PASS against Peak and Average limit line.
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2.4GHz 2400~2483.5MHz
WIFI 802.11n HT20 (Harmonic @ 3m)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |[Preamp| Ant | Table Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
1 (MHz) |(dBpVim)| (dB) |(dBpV/m)|(dBuV)| (dB/m) | (dB) | (dB) |(cm)|(deg) |(P/A)|(H/V)
802.11n H
HT20 4824 47.51 |-26.49 74 37.91 34.89 8.73 | 3402 | 163 | 223 | P
CH 01 v
4824 47.01 |-26.99 74 37.41 34.89 873 | 3402 | 186 | 302 | P
2412MHz
802.11n 4875 4747 |-26.53 74 37.78 | 34.92 8.76 | 33.99 | 196 25 P | H
HT20 7311 48.72 |-25.28 74 37.79 | 3556 | 10.84 | 35.47 | 203 94 P | H
CH 06 4875 47.83 |-26.17 74 38.14 | 34.92 8.76 | 33.99 | 166 | 331 P |V
2437MHz 7311 4911 |-24.89 74 38.18 | 3556 | 10.84 | 3547 | 178 39 P |V
802.11n 4923 47.9 -26.1 74 38.12 | 34.95 879 | 3396 | 168 | 226 | P | H
HT20 7386 48.92 |-25.08 74 38.14 | 3558 | 10.89 | 35.69 | 153 8 P | H
CH11 4923 47.36 |-26.64 74 37.58 | 34.95 8.79 | 33.96 | 162 | 261 P |V
2462MHz 7386 49.02 |-24.98 74 38.24 | 3558 | 10.89 | 35,69 | 176 | 308 | P | V
1. No other spurious found.
Remark _ o
2. All results are PASS against Peak and Average limit line.
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Emission below 1GHz

2.4GHz WIFI 802.11b (LF)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.

1 (MHz) |(dBpV/m)| (dB) (dBuVim) (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(HIV)

31.94 32.09 | -7.91 40 4573 | 1822 | 0.79 | 3265 | 168 | 261 | P | H

97.9 2759 |-1591| 435 48.09 | 11.08 1.04 | 32.62 - - P | H

109.54 30.6 -12.9 43.5 50.63 | 11.38 1.23 | 32.64 - - P | H

133.79 28.04 |-15.46| 435 47.83 | 11.57 1.23 | 32.59 - - P | H

153.19 2244 |-21.06| 435 4197 | 11.59 1.44 | 32.56 - - P | H

2.4GHz 223.03 26.29 |[-19.71 46 46.31 10.86 1.61 | 32.49 - - P | H

807_.:1b 31.94 29.01 |-10.99 40 4265 | 1822 | 0.79 | 3265 | 100 | 239 | P | V

48.43 2337 |-16.63 40 45.49 9.72 0.79 | 32.63 - - P |V

76.56 20.96 |-19.04 40 43.8 8.77 1.04 | 32.65 - - PV

93.05 2793 |-15.57| 435 48.96 | 10.53 1.04 32.6 - - P |V

137.67 2045 |-23.05] 435 40.19 11.6 1.23 | 32.57 - - PV

669.23 31.03 |-14.97 46 40.3 19.63 | 3.05 | 31.95 - - P |V

Remark 1. No other spurious found.. o
2. All results are PASS against limit line.
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Emission below 1GHz

2.4GHz WIFI 802.11g (LF)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.

1 (MHz) |(dBpV/m)| (dB) (dBuVim) (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(HIV)

31.94 21.78 |-18.22 40 35.42 | 18.22 0.79 | 32.65 - - P | H

106.63 28.2 -15.3 43.5 48.45 | 11.35 1.04 | 3264 | 108 | 316 | P | H

138.64 2531 |-18.19| 435 45.04 | 11.61 1.23 | 32.57 - - P | H

157.07 20.19 |-23.31| 435 39.87 | 11.44 1.44 | 32.56 - - P | H

199.75 23.84 |-19.66| 43.5 44.9 9.8 1.61 | 32.47 - - P | H

2.4GHz 223.03 2535 |-20.65 46 45.37 | 10.86 1.61 | 32.49 - - P | H
807_.:19 31.94 29.25 |-10.75 40 4289 | 18.22 | 0.79 | 3265 | 108 | 257 |QP | V
47.46 23.08 |-16.92 40 44.7 10.23 | 0.79 | 32.64 - - P |V

78.5 21.28 |-18.72 40 43.95 8.94 1.04 | 32.65 - - P |V

95.96 28.92 |-14.58| 435 49.62 | 10.86 1.04 32.6 - - P |V

141.55 2155 |-21.95] 435 41.25 | 11.63 1.23 | 32.56 - - P |V

669.23 31.03 |-14.97 46 40.3 19.63 | 3.05 | 31.95 - - P |V

Remark 1. No other spurious found.. o
2. All results are PASS against limit line.
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Emission below 1GHz

2.4GHz WIFI 802.11n HT20 (LF)

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |Preamp | Ant | Table |Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
1 (MHz) |(dBpV/m)| (dB) (dBuVim) (dBuV) | (dB/m) | (dB) | (dB) |(cm) | (deg) |(P/A)|(HIV)
32.91 20.69 [-19.31 40 34.81 17.73 | 0.79 | 32.64 - - P | H
107.6 28.51 |-14.99| 435 48.75 | 11.36 1.04 | 3264 | 102 | 334 | P | H
137.67 26.37 |-17.13| 435 46.11 11.6 1.23 | 32.57 - - P | H
223.03 29.75 |-16.25 46 49.77 | 10.86 1.61 | 32.49 - - P | H
2.4GHz 500.45 2741 |-18.59 46 40.01 171 2.51 | 32.21 - - P | H
802.11n 669.23 30.17 |-15.83 46 39.44 | 19.63 | 3.05 | 31.95 - - P | H
HT20 ! 30 35.02 | -4.98 40 47.69 19.2 0.79 | 3266 | 168 | 261 | P | V
LF 36.79 28.46 |-11.54 40 44 .51 15.77 | 0.79 | 32.61 - - P |V
48.43 21.6 -18.4 40 43.72 9.72 0.79 | 32.63 - - P |V
95.96 28.42 |-15.08| 435 49.12 | 10.86 1.04 32.6 - - P |V
105.66 29.09 |[-14.41] 435 49.34 | 11.35 1.04 | 32.64 - - P |V
600.36 33.11  |-12.89 46 43.5 18.8 2.83 | 32.02 - - P |V
Remark 1. No other spurious found.. o
2. All results are PASS against limit line.
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Note symbol

Fundamental Frequency which can be ignored. However, the level of any
unwanted emissions shall not exceed the level of the fundamental frequency.

! Test result is over limit line.

P/A | Peak or Average

H/V | Horizontal or Vertical
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A calculation example for radiated spurious emission is shown as below:

WIFI Note | Frequency Level Over Limit Read | Antenna | Cable |[Preamp| Ant | Table [Peak| Pol.
Ant. Limit Line Level Factor | Loss | Factor | Pos | Pos |Avg.
1 (MHz) |(dBpV/m)| (dB) (dBuVim)| (dBuV)| (dB/m) | (dB) | (dB) |(cm) (deg) (P/A)|(HIV)
802.11b 2390 55.45 |-18.55| 74 5451 | 3222 | 458 | 3586 | 103 | 308 | P | H
CH 01
2412MHz 2390 43.54 |-10.46 54 42.6 3222 | 458 | 3586 | 103 | 308 | A | H

1. Level(dBuyV/m) =

Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

2. Over Limit(dB) = Level(dBuV/m) — Limit Line(dBuV/m)

For Peak Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 54.51(dBpV) — 35.86 (dB)

= 55.45 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 55.45(dBpV/m) — 74(dBuV/m)

=-18.55(dB)

For Average Limit @ 2390MHz:

1. Level(dBuV/m)

= Antenna Factor(dB/m) + Cable Loss(dB) + Read Level(dBuV) - Preamp Factor(dB)

= 32.22(dB/m) + 4.58(dB) + 42.6(dBuV) — 35.86 (dB)

= 43.54 (dBuV/m)

2. Over Limit(dB)

= Level(dBuV/m) — Limit Line(dBuV/m)

= 43.54(dBpV/m) — 54(dBuV/m)

=-10.46(dB)

Both peak and average measured complies with the limit line, so test result is “PASS”.

SPORTON INTERNATIONAL (KUNSHAN) INC. Page Number : A11 of AT

TEL : 86-0512-5790-0158
FAX : 86-0512-5790-0958
FCC ID : HLZDMZ220

Report Issued Date : Mar. 16, 2015
Report Version

: Rev. 01




