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Measurement of Maximum Permissible Exposure 

 
 

1.  Foreword 

In adopt with the Human Exposure IEEE C95.1, and according to the FCC 1.1310. The 
Maximum Permissible Exposure (MPE) is obligated to measure in order to prove the safety of 
radiation harmfulness to the human body.  

The Gain of the antenna used is measured in an Anechoic chamber. The maximum total 
power to the antenna is to be recorded. By adopting the Friis Transmission Formula and the 
power gain of the antenna, we can find the distance right away from the product, where the 
limit of the MPE is. 

 
 

2.  Description of EUT 

FCC ID : VUIAWM6018P 

Product name : WIFI module 

Model : AWM6018-P 

Classification : Mobile Device  
(i) Under normal use condition, the antenna is at least 20cm away 
from the user;  
(ii) Warning statement for keeping 20cm separation distance and 
the prohibition of operating next to the person has been printed in 
the user’s manual 

Frequency Range : 2.412 GHz ~ 2.462GHz 

Supported Channel : 11 Channels 

Modulation Skill : DBPSK, DQPSK, CCK, OFDM 

Power Type : Powered by mini-PCI interface 
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3.  Limits for Maximum Permissible Exposure (MPE) 

Frequency 
Range 
(MHz) 

Electric Field 
Strength (V/m) 

Magnetic Filed 
Strength (H) 

(A/m) 

Power Density (S) 
(mW/cm2) 

Averaging Time
|E|2, |H|2 or S 

(minutes) 

(A) Limits for Occupational/Controlled Exposure 

0.3-3.0 614 1.63 100 6 

3.0-30 1842/f 4.89/f 900/f2 6 

30-300 61.4 0.163 1.0 6 

300-1500 -- -- f/300 6 

1500-100,000 -- -- 5 6 

(B) Limits for General Population/Uncontrolled Exposure 

0.3-1.34 614 1.63 100 30 

1.34-30 824/f 2.19/f 180/f2 30 

30-300 27.5 0.073 0.2 30 

300-1500 -- -- f/1500 30 

1500-100,000 -- -- 1.0 30 

[The EUT is tested in transmit and receive modes and in the first, middle and the last channel separately. The following 

shows only our observation have the greatest emissions.] 
 

According to OET BULLETIN 56 Fourth Edition/August 1999, Equation for Predicting RF Fields: 
 

Friis Transmission Formula: 2
22 /094.0

)20(4
51.1312.61

4
cmmW

R
PGS =

×
==

ππ
 

Estimated safe separation: cmPGR 13.6
4

51.1312.61
4

=
×

==
ππ

 

Remarks: "The safe estimated separation that the user must maintain from the antenna is at least 5.8cm" 
  

Where: S = power density (in appropriate units, e.g. mW/cm2) 
 P = power input to the antenna (in appropriate units, e.g., mW) 
 G = power gain of the antenna in the direction of interest relative to an isotropic radiator 
 R = distance to the center of radiation of the antenna (appropriate units, e.g., cm) 
 

The Numeric gain G of antenna with a gain specified in dB is determined by: 
 G = Log -1 ( dB antenna gain / 10 ) 
 G = Log -1 (1.80 / 10) = 1.51 
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Appendix 
 
 

Antenna Specification 
 

Antenna#1 (MAIN RF Output) 





 

 

 

                 SPECIFICATION 

 

1. Description…………………...…:WPB090-R Mini 1.13(Black)     

                                            With MHF L95mm                        
2.Customer…………………………………..:unihancorp 
3.Part No…………………………………….:14G156012330 
4.Coaxial Lenght…………………………….:95mm(see Drawing) 
 
 
 
5.Electrical Characteristics 
  Operating Frequency…………………….:1~6GHz 
  Impedance……………………………….:50 Ohm nominal 
   
 
6.Mechanical Chararteristics 
  Connector………………………………...: MHF 
                                      
 
7.Raw Material  
  Coaxial Cable…………………………….: Mini 1.13 
  Core………………………………………: N/A 
 
 
 
 

 





 
Electrical  Properties 

               Return Loss 

 

Suzhou Wanshih Electronic Element Co., Ltd. 

 

2.5 GHz 5.5 GHz

10 dB/

-80 dB

20 dB

MAGdB CH1 10 dB/ REF 0 dB

START 2 GHz STOP 6 GHz500 MHz/

FIL
10k10k
FIL
10k10k

OFS

CPL

CAL

S11    

123
4 5 6

7
8

1:   -2.042 dB

        2.4 GHz

2:   -2.127 dB

       2.45 GHz

3:   -2.392 dB

        2.5 GHz

4:   -4.958 dB

       5.15 GHz

5:   -4.549 dB

       5.25 GHz

6:   -4.164 dB

       5.35 GHz

7:   -6.692 dB

      5.725 GHz

8:   -5.080 dB

       5.85 GHz

〈 0 dB

Date:      12.SEP.08  17:35:03  

 
 

 



 
Electrical  Properties 

                  V.S.W.R          
 
   Suzhou Wanshih Electronic Element Co., Ltd. 
  

2.5 GHz 5.5 GHz

1 U/

1 U

11 U

SWRLINCH1 1 U/ REF 1 U

START 2 GHz STOP 6 GHz500 MHz/

FIL
10k10k
FIL
10k10k

OFS

CPL

CAL

S11    

1
2

3

4
5
6

7

8

1:    9.080  U

        2.4 GHz

2:    8.848  U

       2.45 GHz

3:    7.888  U

        2.5 GHz

4:    3.768  U

       5.15 GHz

5:    3.949  U

       5.25 GHz

6:    4.250  U

       5.35 GHz

7:    2.733  U

      5.725 GHz

8:    3.571  U

       5.85 GHz

〈 1 U

Date:      12.SEP.08  17:35:29  
 
 
 



 
Electrical  Properties 

         2.4~2.5 H-Plane Test on board      
     

  Suzhou Wanshih Electronic Element Co., Ltd.     

 

 

 
 



 
Electrical  Properties 

        2.4~2.5 E-Plane Test on board      
     

  Suzhou Wanshih Electronic Element Co., Ltd.     

 

 

 

 



 
Electrical  Properties 

        5.15~5.85 H-Plane Test on board       
     

  Suzhou Wanshih Electronic Element Co., Ltd.     

 

 

 

 



 
Electrical  Properties 

        5.15~5.85 E-Plane Test on board    
     

  Suzhou Wanshih Electronic Element Co., Ltd.     

 

 

 



 

組成成份 Composition 模組類(04G/17G/18G,07G Battery pack)

使用部位
The position for

use

原材料名
Raw materials

原材料料號
Material No.

原物料生産廠家
Vendor of Raw

material

第三公正單位測試報告
3'rd party test report

原材料顏色

(塑膠、油墨及漆料必填)
The color of raw material

(Required for plastic, ink and paint)

鍍層存在與否/鍍層材質說明

If the plating layer exist or
not?(Y/N)/If yes, please

describe the material of the
plating layer

是否為組裝到系統後之外露部位
If the module will be exposed outside

after system assembly?(Y/N)

wire copper MINI1.13 万泰 Y,镀锡 N

wire copper MINI1.13 万泰 Y,镀锡 N

wire plastic MINI1.13 万泰 浅灰 N N

wire plastic MINI1.13 万泰 浅灰 N N

G9000 ADHESIVE G9000 卓文 N N

G9000 GLUE G9000 卓文 N N

PCB 化金 PT-505 绿色 N N

PCB 油墨 S-200Y 黄色 N N

PCB 油墨 S-411WA/HD-C 白色 N N

PCB 板 NPG-TL N N

连接器 HOUSING 20278 黑 N N

连接器 CONTACT 20278 金 Y,镀金 N

连接器 CONTACT 20278 金 Y,镀金 N

套管 TUBE CB-101 长园 透明 N N

錫絲 無鉛錫絲 Sn3.0 Ag Cu 宏嘉 銀色 N N

零件成分表及第三公正單位測試報告

Composition table and 3'rd party test report

 Please attach the 3'rd party test report of this component by homogeneous level
 or provide the 3'rd party test report of each raw materials.

請附上該零件拆解至原物料階之測試報告或各原物料相對應之第三公正單位測試報告

I-PEX

万正

D:\天線\
SGS材質報告\材料

Adobe Acrobat 
Document

D:\天線\
SGS材質報告\材料

D:\天線\
SGS材質報告\材料

Acroba t Docume nt

D:\天線\
SGS材質報告\材料

D:\天線\
SGS材質報告\材料

D:\天線\
SGS材質報告\材料

G:\天線\
SGS材質報告\材料

C:\Documents 
and Settings\sws
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Appendix 附件 
 

□ 1. Cadmium in electrical contacts and the plating of electrical contacts, for which high reliability is required 
and which has no substitute materials. 鎘用於有高度安全標準或高度可靠度需求之電性接點與鎘鍍
層。 

□ 2. Cadmium in optical glass, filter glass. 鎘用於光學玻璃及濾光玻璃。 
□ 3. Lead in high-melting temperature type solder for internal connections used for modules, parts and devices. 

(i.e. lead based alloys containing 85wt% or more) 鉛用於高熔點用途之銲錫(含鉛量在 85 wt%以上之
銲錫)。 

□ 4. Lead in solder for server, storage and storage array system, network infrastructure equipment for 
switching, signaling, transmission as well as network management for telecommunications. 鉛用於伺服
器、儲存器與存取陣列系統和交換、信號產生和傳輸，以及電信網路管理的網路基礎建構設備之銲

錫。 
□ 5. Lead in electronic ceramic parts. (e.g. piezoelectric elements, dielectric ones, and magnetic ones [ferrites]) 
鉛用於電子陶瓷零部件，如壓電元件、介電元件及磁性(鐵氧材質)元件等。 

□ 6. Lead in optical glass, filter glass. 鉛用於光學玻璃、濾光玻璃。 
□ 7. Lead in glass materials used for modules, electrical parts, cathode-ray tubes, or vacuum fluorescent 

displays. The glass materials include adhesives, resistor elements, glass frit, conductive pastes (silver or 
copper ones), and sealing materials. 鉛使用於外購模組、電子零件、陰極射線管或真空螢光顯示器的
玻璃材料，包含黏著劑、電阻體、玻璃材質、導電膏(銀膏或銅膏)與密封材料。 

□ 8. Lead in solder consisting of more than two elements for the connection between the pins and the package 
of microprocessors with a lead content of more than 80wt% and less than 85wt%. 鉛用於微處理器構裝
與接腳間之連接用(含有兩種元素以上)銲錫(鉛含量為 80wt%-85wt%)。 

□ 9. Lead in solder to complete a viable electrical connection between semiconductor die and carrier within 

integrated circuit Flip Chip packages. (e.g. solder pastes used under C4 [Controlled Collapse Chip 
Connection] bumps) 鉛用於覆晶構裝中半導體晶片與承載電路板間電性訊號連接用之銲錫(包含如
C4- Controlled Collapse Chip Connection銲錫凸塊之錫膏)。 

□ 10. Lead in lead-bronze bearing shells and bushes. 鉛用於青銅材質之軸承殼及軸襯。 
□ 11. Lead in a coating material for the thermal conduction module C-ring. 鉛用於熱傳導模組之C-ring環組
的鍍層材料。 

□ 12. Lead in the compliant pin connector systems. 鉛用於插接式連接器系統(銲接式連接器除外)，如插接
腳之表面鍍層。 

□ 13. Lead as an alloying element in steel should less than 0.35 wt%. 鋼合金中的鉛允許濃度需在 0.35%以
下。 

□ 14. Lead as an alloying element in aluminum should less than 0.4 wt%. 鋁合金中的鉛允許濃度需在 0.4%
以下。 

□ 15. Lead as an alloying element in copper (including brass and phosphor bronze) should less than 4 wt%. 
  銅合金(包含黃銅及磷青銅)中的鉛允許濃度需在 4%以下。 
□ 16. Lead oxide in glass used for bonding front and rear substrates of flat fluorescent lamps used for Liquid 

Crystal Displays (LCD). LCD中用於保護平面螢光燈之前後支撐物的玻璃中可含氧化鉛。 
□ 17. Lead in solders for the soldering to machined through hole discoidal and planar array ceramic multilayer 

capacitors. 通孔盤狀及平面陣列陶瓷多層電容器焊料所含的鉛。 
□ 18. Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at 

acoustic power levels of 125 dB SPL and above) loudspeakers. 在大功率揚聲器中作為轉換器焊料的
鉛合金。 



                                                                         Form No.：P-GA2-003-01 Rev. 06 P: 5 

□ 19. Mercury in lamps other than small-sized fluorescent lamps and straight-tube ones. (e.g. High-pressure 
mercury lamps). 汞用於小型及直式螢光燈管以外的其他燈管，如高壓汞燈、液晶顯示器背光燈。 

□ 20. PVC in binders made of resin. PVC用於樹脂作成之黏合劑。 
□ 21. PVC in polyvinyl electrical wires for high voltage. PVC用於高電壓使用聚乙烯電線材。 
□ 22. PVC in insulating tapes. PVC用於絕緣膠帶。 
□ 23. PVC in speaker grilles. PVC用於揚聲器拖架。 
□ 24. PVC in power supply cords for import into EU countries. PVC用於出口至歐洲之電源供應線材。 
□ 25. PVC in transformer leads of which the joint is fixed by varnish impregnation. PVC用於接腳部位經清
漆浸漬之變壓器。 

□ 26. PVC in curl cords. PVC用於捲線。 
□ 27. PVC in extra fine electrical wires that are AWG (American Wire Gauge) 36 or more. PVC用於高於

AWG(American Wire Gauge) 36規格之極細式電線材。 
□ 28. Use of PVC and PVC blends in the professional-use cables, to which general-purpose ones cannot be 

applied (e.g. cables for broadcast cameras and microphones). PVC用於使用聚氯乙烯或聚氯乙烯混合
物之專業用途線材(普通線材無法其應用要求)，如廣播電視所使用之攝影機電線材、麥克風電線
材等。 

□ 29. PFOS in mist suppressants for nondecorative hard chromium (VI) plating and wetting agents for use in 
controlled electroplating systems. 全氟辛烷硫磺酸(PFOS)用於電鍍鉻抑制劑及濕潤劑。 

□ 30. Cadmium, lead, mercury and hexavalent chromium in cartons for returnable boxes owed by modules and 
parts suppliers. 鎘、鉛、汞及六價鉻用於外購模組及零部件供應商使用之可回收產品搬運箱。 
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□ 1. Cadmium in electrical contacts and the plating of electrical contacts, for which high reliability is required 
and which has no substitute materials. 鎘用於有高度安全標準或高度可靠度需求之電性接點與鎘鍍
層。 

□ 2. Cadmium in optical glass, filter glass. 鎘用於光學玻璃及濾光玻璃。 
□ 3. Lead in high-melting temperature type solder for internal connections used for modules, parts and devices. 

(i.e. lead based alloys containing 85wt% or more) 鉛用於高熔點用途之銲錫(含鉛量在 85 wt%以上之
銲錫)。 

□ 4. Lead in solder for server, storage and storage array system, network infrastructure equipment for 
switching, signaling, transmission as well as network management for telecommunications. 鉛用於伺服
器、儲存器與存取陣列系統和交換、信號產生和傳輸，以及電信網路管理的網路基礎建構設備之銲

錫。 
□ 5. Lead in electronic ceramic parts. (e.g. piezoelectric elements, dielectric ones, and magnetic ones [ferrites]) 
鉛用於電子陶瓷零部件，如壓電元件、介電元件及磁性(鐵氧材質)元件等。 

□ 6. Lead in optical glass, filter glass. 鉛用於光學玻璃、濾光玻璃。 
□ 7. Lead in glass materials used for modules, electrical parts, cathode-ray tubes, or vacuum fluorescent 

displays. The glass materials include adhesives, resistor elements, glass frit, conductive pastes (silver or 
copper ones), and sealing materials. 鉛使用於外購模組、電子零件、陰極射線管或真空螢光顯示器的
玻璃材料，包含黏著劑、電阻體、玻璃材質、導電膏(銀膏或銅膏)與密封材料。 

□ 8. Lead in solder consisting of more than two elements for the connection between the pins and the package 
of microprocessors with a lead content of more than 80wt% and less than 85wt%. 鉛用於微處理器構裝
與接腳間之連接用(含有兩種元素以上)銲錫(鉛含量為 80wt%-85wt%)。 

□ 9. Lead in solder to complete a viable electrical connection between semiconductor die and carrier within 

integrated circuit Flip Chip packages. (e.g. solder pastes used under C4 [Controlled Collapse Chip 
Connection] bumps) 鉛用於覆晶構裝中半導體晶片與承載電路板間電性訊號連接用之銲錫(包含如
C4- Controlled Collapse Chip Connection銲錫凸塊之錫膏)。 

□ 10. Lead in lead-bronze bearing shells and bushes. 鉛用於青銅材質之軸承殼及軸襯。 
□ 11. Lead in a coating material for the thermal conduction module C-ring. 鉛用於熱傳導模組之C-ring環組
的鍍層材料。 

□ 12. Lead in the compliant pin connector systems. 鉛用於插接式連接器系統(銲接式連接器除外)，如插接
腳之表面鍍層。 

□ 13. Lead as an alloying element in steel should less than 0.35 wt%. 鋼合金中的鉛允許濃度需在 0.35%以
下。 

□ 14. Lead as an alloying element in aluminum should less than 0.4 wt%. 鋁合金中的鉛允許濃度需在 0.4%
以下。 

□ 15. Lead as an alloying element in copper (including brass and phosphor bronze) should less than 4 wt%. 
  銅合金(包含黃銅及磷青銅)中的鉛允許濃度需在 4%以下。 
□ 16. Lead oxide in glass used for bonding front and rear substrates of flat fluorescent lamps used for Liquid 

Crystal Displays (LCD). LCD中用於保護平面螢光燈之前後支撐物的玻璃中可含氧化鉛。 
□ 17. Lead in solders for the soldering to machined through hole discoidal and planar array ceramic multilayer 

capacitors. 通孔盤狀及平面陣列陶瓷多層電容器焊料所含的鉛。 
□ 18. Lead alloys as solder for transducers used in high-powered (designated to operate for several hours at 

acoustic power levels of 125 dB SPL and above) loudspeakers. 在大功率揚聲器中作為轉換器焊料的
鉛合金。 
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□ 19. Mercury in lamps other than small-sized fluorescent lamps and straight-tube ones. (e.g. High-pressure 
mercury lamps). 汞用於小型及直式螢光燈管以外的其他燈管，如高壓汞燈、液晶顯示器背光燈。 

□ 20. PVC in binders made of resin. PVC用於樹脂作成之黏合劑。 
□ 21. PVC in polyvinyl electrical wires for high voltage. PVC用於高電壓使用聚乙烯電線材。 
□ 22. PVC in insulating tapes. PVC用於絕緣膠帶。 
□ 23. PVC in speaker grilles. PVC用於揚聲器拖架。 
□ 24. PVC in power supply cords for import into EU countries. PVC用於出口至歐洲之電源供應線材。 
□ 25. PVC in transformer leads of which the joint is fixed by varnish impregnation. PVC用於接腳部位經清
漆浸漬之變壓器。 

□ 26. PVC in curl cords. PVC用於捲線。 
□ 27. PVC in extra fine electrical wires that are AWG (American Wire Gauge) 36 or more. PVC用於高於

AWG(American Wire Gauge) 36規格之極細式電線材。 
□ 28. Use of PVC and PVC blends in the professional-use cables, to which general-purpose ones cannot be 

applied (e.g. cables for broadcast cameras and microphones). PVC用於使用聚氯乙烯或聚氯乙烯混合
物之專業用途線材(普通線材無法其應用要求)，如廣播電視所使用之攝影機電線材、麥克風電線
材等。 

□ 29. PFOS in mist suppressants for nondecorative hard chromium (VI) plating and wetting agents for use in 
controlled electroplating systems. 全氟辛烷硫磺酸(PFOS)用於電鍍鉻抑制劑及濕潤劑。 

□ 30. Cadmium, lead, mercury and hexavalent chromium in cartons for returnable boxes owed by modules and 
parts suppliers. 鎘、鉛、汞及六價鉻用於外購模組及零部件供應商使用之可回收產品搬運箱。 
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Antenna Specification 
 

Antenna#2 (AUX RF Output) 




















