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Test  Reference Results 

MPE Evaluation FCC Guidelines for Human Exposure IEEE C95.1  Complies 
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1. General Information  

 

1.1 Identification of the EUT 

 

Product: Wireless console module 

Model No.: Foenix_AN 

Operating Frequency: 1. 13.56 MHz 
2. 2402 MHz ~ 2480 MHz 
3. 2412 MHz ~ 2462 MHz 
4. 5180MHz~5240MHz 
5. 5745MHz~5825MHz 

Channel Number: 1. Single for 13.56 MHz (NFC) 
2. 3 channels for 2402 MHz ~ 2480 MHz (ANT+) 
3. 79 channels for 2402 MHz ~ 2480 MHz (BT 2.0) 
4. 40 channels for 2402 MHz ~ 2480 MHz (BT 4.0) 
5. 11 channels for 2412 MHz ~ 2462 MHz (WiFi 2.4GHz) 
6. 4 channels for 5180MHz~5240MHz (WiFi 5GHz) 
7. 2 channels for 5745MHz~5825MHz (WiFi 5GHz) 

Access scheme: DSSS, OFDM 

Rated Power: DC 12V from adapter 

Power Cord: N/A 

Sample receiving date: Dec. 20, 2018 

Sample condition: Workable 

Test Date(s): Jan. 04, 2019~Jan. 23, 2019 

 

 

1.2 Additional information about the EUT 

 
The customer confirmed the models listed as below were series model to model Foenix_AN 
(EUT), the difference between main model and series model are listed as below.   

Model Number Different 

Foenix_AN Wi-Fi 2.4G(2T2R )/5G ( B1+B4 2T2R) / BT 2.1+4.2 / ANT+ / NFC 

Foenix_A Wi-Fi 2.4G(2T2R )/5G ( B1+B4 2T2R) / BT 2.1+4.2 /ANT+ 

Foenix_N Wi-Fi 2.4G(2T2R )/5G ( B1+B4 2T2R) / BT 2.1+4.2 /NFC 

Foenix Wi-Fi 2.4G(2T2R )/5G ( B1+B4 2T2R) / BT 2.1+4.2 
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1.3 Antenna description 

 

For NFC 

 

Antenna Type : Loop Antenna 

Connector Type : Fixed 
 
 

For BT2.0 

 

Antenna Gain : 3.95 dBi 

Antenna Type : PCB Antenna 

Connector Type : I‐PEX 
 

For BT4.0 

 

Antenna Gain : 3.95 dBi 

Antenna Type : PCB Antenna 

Connector Type : I‐PEX 
 
 
For ANT+ 
 

Antenna Gain : 4.74 dBi 

Antenna Type : PCB Antenna 

Connector Type : I-PEX  

 
 
For WiFi 2.4GHz 
 
Antenna 1 
 

Antenna Gain : 3.95 dBi 

Antenna Type : PCB antenna 

Connector Type : I-Pex 

 
Antenna 2 
 

Antenna Gain : 4.72 dBi 

Antenna Type : PCB antenna 

Connector Type : I-Pex 
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For WiFi 5GHz 
 
Antenna 1 
 

Antenna Gain : 3.68 dBi 

Antenna Type : PCB antenna 

Connector Type : I-Pex 

 
Antenna 2 
 

Antenna Gain : 4.41dBi 

Antenna Type : PCB antenna 

Connector Type : I-Pex 

 

 

1.4 Peripherals equipment 

     

No. Model no. Specification 

Adapter EA10681G-120 
I/P: 100-240V~, 2.0A, 50-60Hz 
O/P: 12V, 4.16A 
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2. Test specifications 

 

2.1 Introduction 

 

The EUT operates in the 2.4 and 5 GHz band. Due to the EUT (include antenna) at its normal 

operation distance is at least 20 cm from the human body, the EUT was defined as a Mobile 

Device.  

 

The reason to do the MPE Evaluation is to avoid the RF hazard to human body.  The 

maximum output power and gain of the antenna were used to calculate the limited Power 

density (S) at 20 cm distance away from the product.  The limit for Maximum Permissible 

Exposure (MPE) specified in FCC 1.1310 and Safety Code 6 are followed. 

 

According to 1.1307 (b)(1), systems operating under the provisions of this section shall be 

operated in a manner that ensure that the public is not exposed to radio frequency energy 

level in excess of the Commission’s guideline. 
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2.2 RF Exposure Limit 
 
According to FCC 1.1310: The criteria listed in the following table shall be used to evaluate 
the environmental impact of human exposure to radio-frequency (RF) radiation as specified 
in 1.1307(b) and KDB 447498 D01 General RF Exposure Guidance v06. 
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2.3 RF Exposure calculations 

 

From §FCC 1.1310 table 1, the maximum permissible RF exposure for an uncontrolled 
environment is 1 mW/(cm2) (or 10 W/m2)* 
 
Power density (S) is calculated by the following formula: 
 

S = (P * G)/4R2 

 
where, S = Power density (mW/cm2) 

P = Output power to antenna (mW) 
R = Distance between radiating structure and observation point (cm) 
G = Gain of antenna in numeric 

       = 3.1416 
 
Example: 
        Assume a mobile device operates at 2412MHz and its maximum output power is 
50mW, and the maximum gain of antenna is 1 (numeric) /0dBi. 
 

then the power density (S) = (50 * 1)/4**202 = 0.00995 (mW/cm2) (or = 0.0995 W/m2) 
 
 

2.4 Operation mode 

 

For WiFi 2.4GHz 

(1) TX mode: EUT use cmd.exe entering test mode , and write down different cmd to change 

different channel. 

(2) With individual verifying, the maximum output power were found out 1 Mbps data rate 

for 802.11b mode, 6 Mbps data rate for 802.11g mode, 6.5 Mbps data rate for 

802.11n(HT20) mode, 13.5 Mbps data rate for 802.11n(HT40) mode, the final tests were 

executed under these conditions recorded in this report individually. 

 

For WiFi 5GHz 

(1) TX mode: EUT use cmd.exe entering test mode , and write down different cmd to change 

different channel. 

(2) With individual verifying, the maximum output power were found out 1 Mbps data rate 

for 802.11a mode, 6 Mbps data rate for 802.11ac(VHT20) mode , 6.5 Mbps data rate for 

802.11ac(VHT40) mode , 29.3 Mbps data rate for 802.11ac(VHT80) mode , the final tests 

were executed under these conditions recorded in this report individually. 
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The signal is maximized through rotation and placement in the three orthogonal axes. 
 

 

 

 

 

 
X axis  Y axis  Z axis 

After verifying three axes, we found the maximum electromagnetic field was occurred at 

Y axis. The final test data was executed under this configuration. 

 

 

2.5 Test equipment  
 

Equipment Brand Model No. Serial No. 
Calibration 

Date 

Next  
Calibration 

Date 

Power Meter Anritsu ML2495A 0844001 2018/10/29 2019/10/28 

Power Sensor Anritsu MA2411B 0738452 2018/10/29 2019/10/28 

RF Cable 
9kHz~26.5GHz 

SUHNER SUCOFLEX 102 CB0006 2018/05/03 2019/05/02 

 

 

2.6 Test Set-up  

  

  

 

 

 

 

 

 

 
Remark: Cable loss = 1.5 dB 

Power meter 

 20 dB Attenuator 
& 

DC block 

EUT 

Power sensor 
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3. Test results 

 

For WiFi 2.4GHz 

Mode Channel 
Frequency 

(MHz) 

Antenna 
Gain0  

(numeric) 

Output 
power 

to antenna 
0 

(dBm) 

Output 
power 

to antenna 
0 

(mW) 

Tune-up 
Power 

Tolerance 
(dB) 

Max 
Tune-up 
Power 
(dBm) 

Max 
Tune-up 
Power 
(mW) 

Power 
density 

(mW/cm2) 

Limit of 
power 
density 

(mW/cm2) 

Distance 
(cm) 

802.11b 

1 2412 2.48  19.75  94.41  2.00  21.75  149.62  0.0466  1.0  20 

6 2437 2.48  19.72  93.76  2.00  21.72  148.59  0.0463  1.0  20 

11 2462 2.48  19.77  94.84  2.00  21.77  150.31  0.0469  1.0  20 

802.11g 

1 2412 2.48  23.25  211.35  2.00  25.25  334.97  0.1044  1.0  20 

6 2437 2.48  23.31  214.29  2.00  25.31  339.63  0.1059  1.0  20 

11 2462 2.48  23.49  223.36  2.00  25.49  354.00  0.1103  1.0  20 

 

Mode Channel 
Frequency 

(MHz) 

Antenna 
Gain0  

(numeric) 

Output 
power 

to antenna 
0 

(dBm) 

Output 
power 

to antenna 
0 

(mW) 

Tune-up 
Power 

Tolerance 
(dB) 

Max 
Tune-up 
Power 
(dBm) 

Max 
Tune-up 
Power 
(mW) 

Power 
density 

(mW/cm2) 

Limit of 
power 
density 

(mW/cm2) 

Distance 
(cm) 

802.11b 

1 2412 2.96  19.39  86.90  2.00  21.39  137.72  0.0513  1.0  20 

6 2437 2.96  19.68  92.90  2.00  21.68  147.23  0.0548  1.0  20 

11 2462 2.96  19.90  97.72  2.00  21.90  154.88  0.0576  1.0  20 

802.11g 

1 2412 2.96  22.79  190.11  2.00  24.79  301.30  0.1121  1.0  20 

6 2437 2.96  22.97  198.15  2.00  24.97  314.05  0.1169  1.0  20 

11 2462 2.96  23.12  205.12  2.00  25.12  325.09  0.1210  1.0  20 

 
The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 1 mW/ 
(cm2) may be exceeded at distances close to the transmitter. Therefore, the user must 
maintain a minimum distance of 20 cm from the device at all time. 
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Mode Channel 
Frequency 

(MHz) 

Antenna 
Gain0  

(numeric) 

Output 
power 

to antenna 
0 

(dBm) 

Antenna 
Gain 1 

(numeric) 

Output 
power 

to antenna 
1 

(dBm) 

Tune-up 
Power 

Tolerance 
(dB) 

Max 
Tune-up 
Power to 
antenna 0 

(dBm) 

Max 
Tune-up 
Power to 
antenna 1 

(dBm) 

Max 
Tune-up 
Power to 
antenna 0 

(mW) 

Max 
Tune-up 
Power to 
antenna1 

(mW) 

802.11n 
(HT20) 

1 2412 2.48  21.84  2.96  21.41  2.00  23.84  23.41  242.10  219.28  

6 2437 2.48  21.95  2.96  21.66  2.00  23.95  23.66  248.31  232.27  

11 2462 2.48  22.08  2.96  21.84  2.00  24.08  23.84  255.86  242.10  

802.11n 
(HT40) 

3 2422 2.48  21.39  2.96  20.53  2.00  23.39  22.53  218.27  179.06  

6 2437 2.48  21.46  2.96  20.94  2.00  23.46  22.94  221.82  196.79  

9 2452 2.48  21.67  2.96  21.19  2.00  23.67  23.19  232.81  208.45  

 

 

Mode Ch 
Freq. 
(MHz) 

Power 
density0 

(mW/cm2) 

Power 
density1 

(mW/cm2) 

Total Power 
density 

(mW/cm2) 

Limit of 
power 
density 

(mW/cm2) 

Distance 
(cm) 

802.11n 
(HT20) 

1 2412 0.1196  0.1293  0.2489  1.0  20 

6 2437 0.1227  0.1370  0.2597  1.0  20 

11 2462 0.1264  0.1428  0.2692  1.0  20 

802.11n 
(HT40) 

3 2422 0.1078  0.1056  0.2134  1.0  20 

6 2437 0.1096  0.1161  0.2257  1.0  20 

9 2452 0.1150  0.1230  0.2380  1.0  20 

 

The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 1 mW/ 
(cm2) may be exceeded at distances close to the transmitter. Therefore, the user must 
maintain a minimum distance of 20 cm from the device at all time. 
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For WiFi 5GHz 

 

Mode Ch 
Freq. 
(MHz) 

Antenna 
Gain  

(numeric) 

Output 
power 

to 
antenna 

(dBm) 

Output 
power 

to 
antenna 

(mW) 

Tune-up 
Power 

Tolerance 
(dB) 

Max AV 
Tune-up 
Power 
(dBm) 

Max AV 
Tune-up 
Power 
(mW) 

Power 
density 

(mW/cm2) 

Limit of 
power 
density 
(mW/cm2) 

Distance 
(cm) 

802.11a 
(Chain0) 

36  5180  2.33  10.83  12.11  2.00  12.83  19.19  0.0089  1.0  20 

44  5220  2.33  12.31  17.01  2.00  14.31  26.95  0.0125  1.0  20 

48  5240  2.33  12.12  16.29  2.00  14.12  25.82  0.0120  1.0  20 

149  5745  2.33  12.07  16.11  2.00  14.07  25.53  0.0119  1.0  20 

157  5785  2.33  12.67  18.48  2.00  14.67  29.28  0.0136  1.0  20 

165  5825  2.33  13.36  21.68  2.00  15.36  34.36  0.0160  1.0  20 

802.11a 
(Chain1) 

36  5180  2.76  12.07  16.12  2.00  14.07  25.55  0.0140  1.0  20 

44  5220  2.76  12.13  16.33  2.00  14.13  25.89  0.0142  1.0  20 

48  5240  2.76  12.22  16.66  2.00  14.22  26.40  0.0145  1.0  20 

149  5745  2.76  11.64  14.60  2.00  13.64  23.14  0.0127  1.0  20 

157  5785  2.76  11.75  14.95  2.00  13.75  23.69  0.0130  1.0  20 

165  5825  2.76  11.78  15.06  2.00  13.78  23.87  0.0131  1.0  20 

 
The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 1 mW/ 
(cm2) may be exceeded at distances close to the transmitter. Therefore, the user must 
maintain a minimum distance of 20 cm from the device at all time. 

 



 

 

 Intertek Report No.: 181200214TWN-001 
  Page: 16 of 17 

 

TEST REPORT 

 

Mode Channel 
Frequency 

(MHz) 

Antenna0 
Gain  

(numeric) 

Output 
power 

to antenna 
0 

(dBm) 

Antenna1 
Gain  

(numeric) 

Output 
power 

to 
antenna 1 

(dBm) 

Tune-up 
Power 

Tolerance 
(dB) 

Max AV 
Tune-up 
Power to 
antenna 0 

(dBm) 

Max AV 
Tune-up 
Power to 
antenna 1 

(dBm) 

802.11ac 
(VHT20) 

36  5180  2.33  15.04  2.76  15.70  2.00  17.04  17.70  

44  5220  2.33  16.48  2.76  16.94  2.00  18.48  18.94  

48  5240  2.33  16.52  2.76  16.89  2.00  18.52  18.89  

149  5745  2.33  16.51  2.76  16.49  2.00  18.51  18.49  

157  5785  2.33  17.57  2.76  17.00  2.00  19.57  19.00  

165  5825  2.33  18.34  2.76  17.07  2.00  20.34  19.07  

802.11ac 
(VHT40) 

38  5190  2.33  14.18  2.76  14.38  2.00  16.18  16.38  

46  5230  2.33  14.57  2.76  14.86  2.00  16.57  16.86  

151  5755  2.33  15.55  2.76  15.38  2.00  17.55  17.38  

159  5795  2.33  16.28  2.76  15.83  2.00  18.28  17.83  

802.11ac 
(VHT80) 

42  5210  2.33  13.58  2.76  14.24  2.00  15.58  16.24  

155  5775  2.33  14.60  2.76  14.45  2.00  16.60  16.45  

 

The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 1 mW/ 
(cm2) may be exceeded at distances close to the transmitter. Therefore, the user must 
maintain a minimum distance of 20 cm from the device at all time. 
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Mode 

Max AV 
Tune-up 
Power to 
antenna 0 

(mW) 

Max AV 
Tune-up 
Power to 
antenna1 

(mW) 

Power 
density 0 

(mW/cm2) 

Power 
density 1 

(mW/cm2) 

Total of 
power 
density 

(mW/cm2) 

Limit of 
power 
density 

(mW/cm2) 

Distance 
(cm) 

802.11ac 
(VHT20) 

50.606 58.817 0.0235  0.0323  0.0558  1.0  20 

70.469 78.415 0.0327  0.0431  0.0758  1.0  20 

71.105 77.428 0.0330  0.0425  0.0755  1.0  20 

70.892 70.697 0.0329  0.0388  0.0717  1.0  20 

90.657 79.378 0.0421  0.0436  0.0857  1.0  20 

108.069 80.686 0.0502  0.0443  0.0945  1.0  20 

802.11ac 
(VHT40) 

41.495 43.431 0.0193  0.0239  0.0431  1.0  20 

45.342 48.529 0.0210  0.0267  0.0477  1.0  20 

56.859 54.752 0.0264  0.0301  0.0565  1.0  20 

67.220 60.702 0.0312  0.0333  0.0645  1.0  20 

802.11ac 
(VHT80) 

36.116 42.034 0.0168  0.0231  0.0399  1.0  20 

45.740 44.157 0.0212  0.0243  0.0455  1.0  20 

 

The Notice in Installation Manual has been stated as below:  
While installing and operating this transmitter, the radio frequency exposure limit of 1 mW/ 
(cm2) may be exceeded at distances close to the transmitter. Therefore, the user must 
maintain a minimum distance of 20 cm from the device at all time. 

 

The worst value of WiFi 2.4GHz is 0.2692 mW/ cm2. The worst value of WiFi 5GHz is 

0.0945 mW/ cm2. When these are transmitting at the same time, the worst MPE value is 

0.2692+0.0945=0.3637 mW/ cm2. It is also met the limit. 
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