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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 : P6XSBX-11GWLAN-5 

Product name : 2.4G WLAN MINI PCI MODULAR 

Model  : WLG-1302 

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
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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 (3.30 / 10) = 2.13 
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日 期： 2006 / 02 / 27 
Date 

編 號： STA – 1022 
File No. 

承認廠商：  突破通訊股份有限公司  
Customer 

 
 
製造廠商：  英碩企業股份有限公司  
Manufacturer 

 
 
型號品名：  2.4GHz Antenna with SMA 
Part Number 
Description     

                                                                                                                    INVAX P/N : AN2400-5701RS 

廠商審核： 
Approved By  
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

1. Mechanical Dimension Drawing 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

2. Feature and Application 
 

. dipole antenna design 

. small size / high gain / omni-directional radiation pattern 

. IEEE 802.11 b / g WLAN AP (Access Point) application 

. Bluetooth / HomeRF / ISM Band and other 2.4 GHz wireless 
communication application 

 
3. Technical Specification 
    

 
A. Electrical Characteristics 
 
Working Frequency Range 2400 ~ 2500 MHz 
S.W.R. < 2.0  
Antenna Gain (Max)                     3.3  dBi  
Antenna Radiation Pattern Omni-directional 
Impedance  50 ohm 
 
B. Material 
 
Color of Outer Cover Black or (White and Gray) 
Material of Outer Cover TPE 
Material of Hinge PC 
Material of Base PC 
Connector Type 50 Ohm  

SMA Male Reverse 
Cr plated or (Au plated) 

Tube Copper (CT3604), Sn Plated 
Total Length 109 mm 
 
C. Environmental 
 
Operation Temperature - 30˚C ~ + 85 ˚C 
Storage Temperature - 30˚C ~ + 85˚C 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

4. S11 Return Loss / S.W.R. / Impedance Testing Result 
 
 
 

Antenna Hinge is 90 degree 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

 
 
 

Antenna Hinge is 180 degree 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

5. Antenna Radiation Pattern 
 
Testing Equipment Specification: 
 
Antenna Anechoic Chamber Dimension: 8 x 4 x 4 m 
Quite Zone: 600mm @1 GHz 
Isolation: >100dB @ 1 MHz ~ 10 GHz 
Testing Equipment: Agilent 8720D 
Received Antenna: 0.7~6.0 GHz for Gain Calibration 

Double Ridged Horn Antenna  
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

 
5-1. H-Plane 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

 
5-2. E-Plane 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

6. Plastic Parts Material Datasheet 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

7. Metal Parts Material Datasheet 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

8. Coaxial Cable Datasheet 
 

 
RG-178 Coaxial Cable Specification 

 
1. Cable Type MIL – C – 17 / RG-178 
2. Impedance 50 ± 3 ohm 

Material silver-coated cooper 
Conductor Numbers 7 
Conductor Size 0.102 mm 

3. Inner Conductor 

Outer Diameter 0.3 mm 
Material FEP 
Color Clear 
Average Thickness 0.28 mm 

4. Dielectric Layer 

Diameter 0.86 mm 
Material silver-coated cooper 
Construction 16-3-0.1 mm 

5. Braid (Shielding) 

Coverage 95 % 
Material FEP 
Color Brown 
Average Thickness 0.25 mm 

6. Outer Cover 

Diameter 1.80 ± 0.05 mm 
7. V.S.W.R Testing  

(DC ~ 6GHz) 
< 1.3 

100 MHz 46 
900 MHz 155 

1800 MHz 295 
2400 MHz 340 
5200 MHz 505 

8. Attenuation 
  (dB / 100 meter ) 

6000 MHz 550 
9. Capacitance 97 ± 3 ( pF / meter) 
10. Maximum Power 30 dBm 
11. Spark Test 2.0 KV 
12. Rating Temp. and Voltage 200°C / 30V 
13. Conductor Resistance 335 ohm / KM / 20°C max. 
14. Dielectric Resistance 3 G ohm / KM / 20°C min. 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

9. Reliability Testing 
 

Test Item Procedure Requirement 
1. Visual inspection 
and Dimension 
Check 

Applicable methods 
using x5 
magnification 

follow specification 

2. Rapid Changing 
of Temperature 

-40˚C (30minutes) to 
90˚C (30minutes); 
120 cycles 

After 2 hours recovery: 
1. no visible damage 
2. bandwidth tolerance  

< ±5% 
3. Damp Heat 500 hours at 60˚C; 

90 ~ 95% RH 
After 2 hours recovery: 
1. no visible damage 
2. bandwidth tolerance  

< ±5% 
4. Endurance 500 hours at 90˚C After 2 hours recovery: 

1. no visible damage 
2. bandwidth tolerance  

< ±5% 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

10. SGS Test Report 
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Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

 
 
 

 
 

Page 18                    Version: 1.0                          Issue Date: 2005-03-17 



Product Number: AN2400-5701RS 
Product Name: 2.4 GHz External Antenna 

11. Ordering Information 
 
 
 

Part Number Color Connector 
AN2400-5701RS Black SMA Male Reverse, Cr plated 
AN2400-5701SM Black SMA Male, Cr plated 
AN2400-5702RS White SMA Male Reverse, Cr plated 
AN2400-5702SM White SMA Male, Cr plated 
AN2400-5703RS White SMA Male Reverse, Au plated 
AN2400-5703SM White SMA Male, Au plated 
AN2400-5704RS Gray (428C) SMA Male Reverse, Cr plated 
AN2400-5704SM Gray (428C) SMA Male, Cr plated 
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綠色產品聲明書 

 

謝謝您的協助，請於 6 月 30 日完成綠色產品的送樣作業，並於送樣同時附上本聲明書。如果您在填表方面有任何

疑問，請 e-mail 至 greenpartner@edimax.com.tw 

供應商基本資料 
填表日期： 2005/12/09  供應(代理)商名稱： 英碩企業股份有限公司  

(若貴公司為代理商，則請填寫上原廠商公司完整名稱) 公司(原廠)名稱： 康捷電子有限公司  

填表人： 陳家仁  單位： 業務部  職稱： 經理  
 

供應品基本資料 

送樣種類：■ 單料承認 □ 系列承認  

該料(該系列)是否曾經進貨入庫：□ 是，訊舟料號：   ■ 否。 

單料承認請續填料品基本資料，系列承認請附上「系列料品基本資料」 

料品編號： AN2400-5701RS  料品名稱： 2.4G Antenna(黑) with SMA  

料品狀態保證： 

□ A1：無鉛，但不符合 RoHS，未來也不提供符合 RoHS 的產品。 

□ A2：無鉛，但不符合 RoHS，預計：      年   月   日起供應符合 RoHS 的產品。 

□ B1：符合 RoHS，但無物質分析報告。預計：      年   月   日起補提供分析報告。 

■ B2：符合 RoHS，需檢附物質分析報告(第三公證單位) 

□ C：其他，請詳細說明： 

 

 

正式聲明 

本公司，供應予 訊舟科技以上之產品、零件、原物耗料、包裝材，皆如上所述，無任何隱匿。

若本公司發現有違反事項，應立即通知 訊舟科技相關內容，並全力協助 訊舟科技採取補救措

施。若本公司違反上述事項或故意隱匿，導致 訊舟科技名譽或產品損害時，則本公司應擔負所

有損害賠償。 

此聲明書連同本公司提供之承認書一併附上。 

 

 

填表人簽名： 陳 家 仁  公司用印：    
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R-SMASFR8-
3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

1. Drawing of Mechanical and Dimension
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R-SMASFR8-
3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

2. Specification

Gold (Au) -coated Cooper

Thickness: 3E-6 (inch) or 76.2E-6 (mm)

: 3E-6 (inch) or 76.2E-6 (mm)

7. Material of Connector 2/ 

None8. Other Parts

DC ~ 6GHz9. Application Frequency Range/ 

> 20dB @ DC ~ 3.0 GHz

> 12dB @ 3.0 ~ 6.0 GHz

11. S11 Return Loss 

50 ohm 12. Impedance 

- 40 degree C ~ + 90 degree C13. Operation Temperature Range

33dBm / 2 W14. Maximum Power 

<= 0.4 Kgw15. Pull Strength of I-PEX MHF 20278-111R-13

B. Electrical Testing Data

A. Material List

I-PEX MHF 20278-111R-136. Connector 2 Type/ 

< 1.3 @ DC ~ 3.0 GHz

< 1.8 @ 3.0 ~ 6.0 GHz

10. V.S.W.R. 

110 mm2. Length of Coaxial Cable/ 

Gray3. Color of Coaxial Cable/ 

SMA Female Reverse 

Gold (Au) -coated Cooper

Thickness: 3E-6 (inch) or 76.2E-6 (mm)

: 3E-6 (inch) or 76.2E-6 (mm)

5. Material of Connector 1/ 

<= 3.0 Kgw16. Pull Strength of Connector

O.D. 1.13 mm1. Coaxial Cable Type/ 
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R-SMASFR8-
3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

3. Reliability Testing

RequestTest ConditionTest Item

5% Salt water

Time: 48 hrs

Recover Time: 2hrs

Temp.:+40 degree C 
Humidity: 90 %

Time: 48 hrs

Recover Time: 2 hrs

-40 degree C (30 min)

+90 degree C (30 min)

120 cycles

Temp.: +90 degree C

Time: 48 hrs

Recover Time: 2 hrs

Temp.: -40 degree C

Time: 48 hrs

Recover Time: 2 hrs

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

2. High Temperature 

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

3. Rapid of changing

temperature

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

4. Damp Heat

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5% 

5. Salt Moist 

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

1. Low Temperature 

Page 3/8



R-SMASFR8-
3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

< 1.37. V.S.W.R. Testing

1500 M ohm / KM / 20 C min.14. Dielectric Resistance

520 ohm / KM / 20 C max.13. Conductor Resistance

200 C / 30V12. Rating Temp. and
Voltage

500 V11. Spark Test

33 dBm10. Maximum Power

97 3 ( pF / meter)9. Capacitance

4.155200 MHz

2.702400 MHz

2.231800 MHz

1.25400 MHz

0.60100 MHz8. Attenuation
(dB / 1 meter )

1.13 0.05 mmDiameter

0.10 mmAverage Thickness

Black / white / grayColor

FEPMaterial6. Outer Cover

90 %Coverage

16-4-0.05 mmConstruction

tin-coated cooperMaterial5. Braid (Shielding)

0.68 mmDiameter

0.22 mmAverage Thickness

ClearColor

FEPMaterial4. Dielectric Layer

0.24 mmOuter Diameter

0.08 mmConductor Size

7Conductor Numbers

silver-coated cooperMaterial3. Inner Conductor

50 3 ohm2. Impedance

O.D. 1.13 mm (AWG32)1. Cable Type

O.D. 1.13 mm (AWG32) Coaxial Cable Specification

4-1. Data Sheet
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R-SMASFR8-
3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

4-2. S Parameter Testing Data

Return Loss/ S.W.R./ Impedance/ Insertion Loss 
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R-SMASFR8-
3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

5. I-PEX/ MHF 20278-111R-13 

Coaxial Connector Data Sheet
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R-SMASFR8-
3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

6. Coaxial Connector Data Sheet
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3110A-00X000-2

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number
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SMASFR8-3200A-
00X003

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

1. Drawing of Mechanical and Dimension
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SMASFR8-3200A-
00X003

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

2. Specification

A. Material List

1. Coaxial Cable Type/ O.D. 1.13 mm

2. Length of Coaxial Cable/ 200mm

6. Connector 2 Type/ I-PEX MHF 20278-111R-13

7. Material of Connector 2/ Gold (Au) -coated Cooper

Thickness: 3E-6 (inch) or 76.2E-6 (mm)

(3604)

: 3E-6 (inch) or 76.2E-6 (mm)

8. Other Parts None

B. Electrical Testing Data

9. Application Frequency Range/ DC ~ 6GHz

11. S11 Return Loss > 20dB @ DC ~ 3.0 GHz

> 12dB @ 3.0 ~ 6.0 GHz

12. Impedance 50 ohm 

13. Operation Temperature Range - 40 degree C ~ + 90 degree C

14. Maximum Power 33dBm / 2 W

15. Pull Strength of I-PEX MHF 20278-111R-13 <= 0.4 Kgw

10. V.S.W.R. < 1.3 @ DC ~ 3.0 GHz

< 1.8 @ 3.0 ~ 6.0 GHz

3. Color of Coaxial Cable/ Gray

4. Connector 1 Type/ SMA Female Reverse 

5. Material of Connector 1/ Gold (Au) -coated Cooper(3604) 

Thickness: 3E-6 (inch) or 76.2E-6 (mm)

(3604)

: 3E-6 (inch) or 76.2E-6 (mm)

16. Pull Strength of Connector <= 3.0 Kgw
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SMASFR8-3200A-
00X003

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

3. Reliability Testing

Test Item Test Condition Request

1. Low Temperature Temp.: -40 degree C

Time: 48 hrs

Recover Time: 2 hrs

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

2. High Temperature Temp.: +90 degree C

Time: 48 hrs

Recover Time: 2 hrs

-40 degree C (30 min)

+90 degree C (30 min)

120 cycles

Temp.:+40 degree C 
Humidity: 90 %

Time: 48 hrs

Recover Time: 2 hrs

5% Salt water

Time: 48 hrs

Recover Time: 2hrs

3. Rapid of changing

temperature

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

4. Damp Heat 1. No Visible Damage

2. V.S.W.R. Tolerance is less 5%

5. Salt Moist 1. No Visible Damage

2. V.S.W.R. Tolerance is less 5% 
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SMASFR8-3200A-
00X003

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

O.D. 1.13 mm (AWG32) Coaxial Cable Specification

1. Cable Type O.D. 1.13 mm (AWG32)

2. Impedance 50 3 ohm

Material silver-coated cooper

Conductor Numbers 7

Conductor Size 0.08 mm

Outer Diameter 0.24 mm

Material FEP

Color Clear

Average Thickness 0.22 mm

Diameter 0.68 mm

Material tin-coated cooper

Construction 16-4-0.05 mm

Coverage 90 %

Material FEP

Color Black / white / gray

Average Thickness 0.10 mm

Diameter 1.13 0.05 mm

7. V.S.W.R. Testing < 1.3

100 MHz 0.60

400 MHz 1.25

1800 MHz 2.23

2400 MHz 2.70

5200 MHz 4.15

9. Capacitance 97 3 ( pF / meter)

10. Maximum Power 33 dBm

11. Spark Test 500 V

12. Rating Temp. and
Voltage

200 C / 30V

13. Conductor Resistance 520 ohm / KM / 20 C max.

14. Dielectric Resistance 1500 M ohm / KM / 20 C min.

8. Attenuation
(dB / 1 meter )

6. Outer Cover

5. Braid (Shielding)

4. Dielectric Layer

3. Inner Conductor

4-1. Data Sheet
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SMASFR8-3200A-
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Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

4-2. S Parameter Testing Data

Return Loss/ S.W.R./ Impedance/ Insertion Loss 
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SMASFR8-3200A-
00X003

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

5. I-PEX/ MHF 20278-111R-13 

Coaxial Connector Data Sheet
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Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number

6. Coaxial Connector Data Sheet

Page 7/8



SMASFR8-3200A-
00X003

Product Name I-PEX/ MHF to SMA Female Reverse with 

O.D. 1.13mm Cable

Product Number
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