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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 : MSQWL500GP 

Product Name : Wireless Multi-function Router 

Model Name : WL-500gP 

Frequency Range : 2.412GHz ~ 2.462GHz 

Channel Spacing : 5MHz 

Support Channel : 11 Channels 

Modulation Skill : DBPSK, DQPSK, CCK, OFDM 

Power Type : Powered by the switching adapter, 
Manufacture.: UMEC 
Model: UP0181B-05PA 
I/P: 100-240VAC 50/60Hz 0.4A MAX. 
O/P: +5VDC 2.5A 12.5W MAX. 
185cm length, non-shielded, no ferrite core 
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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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Note: "The safe estimated separation that the user must maintain from the antenna is at least 6.5cm" 
 

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 (4.20 / 10) = 2.63 
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Appendix 
 
 

Antenna Specification 
 



Model: WL-500gP 

ASUS Wireless Router
Brand: ASUS
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JOINSOON ELECTRONICS MFG. CO., LTD. 

QUICK REFERENCE DATA 

Antenna Dimension 9.2*151 mm  AD-3 

Connector      R-SMA ,Cr Over Nickel  

Peak Gain .2 dBi 

VSWR              2

Polarization          Linear 

Impedance            50

Operating Temperature            -20~65 

Maximum Power                   1W 
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JOINSOON ELECTRONICS MFG. CO., LTD. 

Product Drawing 
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JOINSOON ELECTRONICS MFG. CO., LTD. 

  ANTENNA SPECIFICATION PERFORMANCE
1. (Generation)

1.1 JEM ISM /UNII Band

      Application Field:     This approval sheet only use for JEM development Wireless LAN antenna of  

ISM/UNII Band. 

1.2  -20 ~ 65 

      Operation :          -20 ~ 65 

1.3  -30 ~ 75 

      Storage :            -30 ~ 75 

1.4 5 ~ 35 45 ~ 85% 860 ~ 1060 hpa

20 ± 2 65 ± 5%

860 ~ 1060hpa

     Test Condition:           T=5 ~ 35  , Humidity=45 ~ 85%. If any doubt and you could test under 

                                the following standard T= 20 ±2  , Humidity = 65±5% , Atmosphere=860 ~ 

1060hpa 

2.  (Appearance , Construction , Dimension) 

2.1

      Appearance :         Good manufacture of each parts and without rusting,cracking,defect…etc to damage 

product. 

2.2

     Construction, Dimension: According to each product drawing 

3. Mechanical Performance

ITEM TEST CONDITION SPECIFICATION 

3.1 

Vibration 

 10 ~ 55 ~ 10 Hz/

 1.5 mm 

X Y Z 2 6

Ratio: 10-50-10 Hz/minute. 

Vibration amplitude:1.5 mm 

To vibrate 2 hrs on X,Y,Z direction(Totally 6 hrs) 

4.1& 4.2

No abnormal of appearance, 

construction, mechanical. 

Meet electrical request(Item 4.1&4.2)

3.2 

Tensile of Coaxial 

Cable  

1 kgf

To load 1Kgf weight within 1 minute.  

No fall of Coaxial cable. 

Remarks: This test only for pigtail 

type. 

4. Electrical Properties  
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ITEM TEST CONDITION SPECIFICATION 

4.1 

VSWR 

2.0 2.0 Max. 

(2.4 GHz ~ 2.5 GHz) 

4.2 

Return Loss 

-10 dB  -10 dB Max. 

(2.4 GHz ~ 2.5 GHz) 

4.3 

Impedance 

50

4.4 

Certain direction 

Omin 

4.5 

Max GAIN 

(VSWR & Return Loss

To detect on any space. 

(VSWR & Return Loss testing to read next figure for 

ref.) 

4 dBi

5.  Environmental Performance 

ITEM TEST CONDITION SPECIFICATION 

5.1 

Temperature Life 

60 ±2 96
1

To put antenna at 60±2  within 96 hrs then take it out  
to put at normal environment within 1 hour later to 
detect.

5.2 

Cold 

 -10 ±2 96
1
To keep in -10±2  within 96hrs and take out to put at 
normal environment within 1 hour later to detect.   

5.3 

Humidity 

( Stable ) 

+40 ±2 90 ~ 95% 96
1

To keep in +40±2  , damp=90~95% within 96 hrs and 
take it out to put at normal environment within 1 hour 
later to detect. 

5.4 
Thermal Shock 

-20 +60 1 1
10 1
To put antenna at -20  & +60  and each degree for 1 
hour as a cycle , totally need to repeat 10 cycles then put 
at normal environment within 1 hour later to detect. 

4.1& 4.2

No abnormal of appearance, 

construction, mechanical. 

Meet electrical request( Item 4.1& 4.2)
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(

(Remarks) Testing equipments 

(equipment) Agilent Network Analyzer E8358A 
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          JOINSOON ELECTRONICS MFG. CO., LTD. 

Test results  

1. Return Loss              

Return LossAntenna
Center
freg.
@MHz

BW 
@MHz 2.4GHz 2.45GHz 2.5GHz 

2450 210 -12.90 -22.05 -16.26 
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           JOINSOON ELECTRONICS MFG. CO., LTD. 

2. VSWR                

VSWRAntenna
Center
freg.
@MHz

BW 
@MHz

2.4GHz 2.45GHz 2.5GHz 

2450 210 1.603 1.176 1.356 
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          JOINSOON ELECTRONICS MFG. CO., LTD.

3.Smith Chart  
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JOINSOON ELECTRONICS MFG. CO., LTD.

Free Space

1. Radiation Pattern of Horizontal Plane  
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JOINSOON ELECTRONICS MFG. CO., LTD.

2. Radiation Pattern of Vertical Plane  
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MS 973 HWA PAO RESINS CHEMICAL CO., LTD. page 12 of 4

Material Safety Data Sheet
 1. Identification of the substance/preparation and company                    

TU921124 

 Product Information TPU thermoplastic polyurethane

 Product Number Punique I-60D010M 

 Information on Producer/Supplier Name Addresses Phone

1-17 (06)7262350-3 7261123-5 HWA PAO RESINS CHEMICAL CO., 

LTD./ NO.1-17, LAI KANG LIAO, HAI CHENG LI, CHIA LI CHEN, TAINAN HSIEN, TAIWAN, R.O.C./(06)7262350-3

7261123-5 

 Emergency Phone/Fax (06)7262350-3 7261123-5 (06)7261333 

 2. Composition/Information on Ingredients 
 Single

 English Name TPU thermoplastic polyurethane 

 Synonyms TPU

 Chemical Abstracts Number CAS NO. -

 Percentage for Chemical Ingredient -

 Mixing

 Chemical Character

Hazardous Components Name Concentration/Percentage % Hazard Symbols 

TPU  thermoplastic polyurethane 100 - 

 3. Hazards Identification 

 Acute Health Effects  ( :

)

At ambient temperature, there are no known or expected health effects. At elevated temperatures (e.g. at melt processing 

temperature 

or combustion temperature), this product may emit fumes and vapors that cause irritation (possibly severe) to the respiratory, 

tract, eyes and/or  

skin. Molten product causes skin burns.  

 Chronic Health Effects None known. 
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MS 973 HWA PAO RESINS CHEMICAL CO., LTD. page 2 of 4

 Emergency and First Aid Procedures

 Inhalation Take patient into the fresh air.  

 Skin Contact Wash thoroughly with plenty of soapy water. 

 Eye Contact Wash with plenty of water, then consult oculist. 

 Ingestion Avoid vomiting and seek medical advice. 

 Major Disease and Harm Effect -

 First-Aid Personal Protection Wear respirator, rubber 

gloves, goggles and protective clothing. 

 Prompt to Doctor Kind of resin. 

  Fire Fighting Measures 

 Suitable Extinguishing Media Water, foam and powder extinguisher. 

 Fire Fighting Instructions  (

) Wear self-contained breathing apparatus equipped with a full facepiece and operated in a 

pressure-demand mode (or  

other positive pressure mode) and protective clothing.  

/  Unusual Fire/Explosion Hazards TPU

Thermoplastic  

polyurethane can burn. Protect product from flames of any kind. maintain proper clearance when using heat devices, 

etc.Irritating or toxic  

substances will be emitted upon burning, combustion or decomposition. Large masses of molten polymer held at elevated 

temperatures for  

extended periods of time may auto-ignite.  

 6. Accidental Release Measures 

 Personal protection Wear respirator, rubber gloves, goggles and 

protective clothing. 

 Environmental Protection -

 Methods for Cleaning Up -

 Handling Ensure efficient exhaust ventilation in the working area.  

 Storage Keep container tightly closed and store at a dry place. 
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 Engineering controls

Always provide effective and, when necessary, local exhaust ventilation to draw spray, aerosol, fume , mist and vapor away 

from workers to prevent routine inhalation.  

 Respiratory protection

Wear a suitable approved air supplied respirator whenever 

exposure  

to aerosol, mist, spray, fume or vapor exceed the exposure limits. Cutting operations may create small particles from this 

product. If inhalation of particulates cannot be avoided, wear a dust respirator.  

 General protection Safety 

glasses,

protective gloves for handling hot material during processing.    

 9. Physical and Chemical Properties 

 Appearance  Solid  Form  Solid 

 Color  Light yellow    Odor  Slight 

pH  pH value - /  Boiling Point /Boiling Range -

 Decomposition Temperature -
 Flash Point >765F 407

 Test Method ASTM D -1929 

 Spontaneous Temperature >765F 407  Exposure Limits -

 Vapor Pressure -  Vapor Density -

 Specific Gravity 1.10-1.30 Water=1  Solubility in Water -

 10. Stability and Reactivity 

 Stability  Stable.   

 Special Conditions of Hazardous Reaction Decomposed at high temperature.  

 Conditions to Avoid Keep away from flame.  

 Incompatibility -   

 Hazardous Decomposition Products Formation of combustible and noxious 

fumes during thermal decomposition.    
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MS 973 HWA PAO RESINS CHEMICAL CO., LTD. page 4 of 4

 Acute Toxicity -

 Local Effects -

 Sensitive -

 Chronic -

 Exceptional Effect -

 13. Disposal Considerations 

 International Transport Regulation -

 The United Nations Number (Un-No) -

 Internal Transport Regulation -

 Special Transport Way and Note Store at a dry place.  

 15. Regulatory Information 

 Apply Regulation -

 16. Other Information 

Name HWA PAO RESINS CHEMICAL CO., LTD. 

Make Unit 
/ 1-17 (06)7262350 3 7261123 5 220  

Addresses/Phone NO.1-17, LAI KANG LIAO, HAI CHENG LI, CHIA LI CHEN, TAINAN HSIEN, 

TAIWAN, R.O.C./(06)7262350-3 7261123-5 ext. 220 

Make 

People
Professional Post Research Leader Name Sign Liu Yin Lai 

Make Date 
2003/11/24 

/ Possibility of Environmental Impact/Move Hazardous to 

water. Must  

not enter the waters, drains or ground. 

 Disposal Information Should be disposed of appropriate incineration unit observing 

official local regulations. 
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D y n a c h e m & C o., L t d.

8F, NO.139, SEC.3, CHUNG CHING NORTH ROAD

TYPICAL PROPERTIES OF DYNACOM 

  PC / ABS Alloy  

PC / ABS Properties Test Condition 
Test Method

ASTM Unit
DA2550

Specific Gravity  D792 g/ 1.12

Melt Index 220 /2.16kgf D1238 g/10 min 10

Water Absorption 23 24HRS D570  0.2 

Physical
Properties

Mold Shrinkage 2-3 m/m THICK  0.5 ~ 0.7 

Tensile Yield Strength 5 / min D638 
kgf/

Mpa
530
52

Elongation at Break 5 / min D638 100

Flexural Strength 3 /min D790 
kgf/

Mpa
840
(82)

Flexural Modulus 3 /min D790 
kgf/

Mpa
25,000
(2,450)

Izod Impact Strength 
NOTCHED  23
3.2  THICK

D256
kgf /

 j/m 
70

685

M
echanical  Properties 

Hardness ROCKWELL D785 R-SCALE 120

Vict Soft Point 1 kg / f D1525 120

4.6 kgf/

Therm
al

Properties

Heat Distortion 
Temperature 

18.6 kgf/
D648

100

Are Resistance 1K HZ D495 SEC 

Dielectric Strength THICKNESS 1m/m D149 kv/

Electrical
Properties

Volume Resistance DC 500V D257 

Flammability  UL 94 FLAMMABILITY UL94 CLASS HB

Characteristics PC/ABS Alloy supper impact. 
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D y n a c h e m & C o., L t d.

8F, NO.139, SEC.3, CHUNG CHING NORTH ROAD

TYPICAL PROPERTIES OF DYNACOM 

  PC / ABS Alloy  

PC / ABS Properties Test Condition 
Test Method

ASTM Unit
DA2550

Specific Gravity  D792 g/ 1.12

Melt Index 220 /2.16kgf D1238 g/10 min 10

Water Absorption 23 24HRS D570  0.2 

Physical
Properties

Mold Shrinkage 2-3 m/m THICK  0.5 ~ 0.7 

Tensile Yield Strength 5 / min D638 
kgf/

Mpa
530
52

Elongation at Break 5 / min D638 100

Flexural Strength 3 /min D790 
kgf/

Mpa
840
(82)

Flexural Modulus 3 /min D790 
kgf/

Mpa
25,000
(2,450)

Izod Impact Strength 
NOTCHED  23
3.2  THICK

D256
kgf /

 j/m 
70

685

M
echanical  Properties 

Hardness ROCKWELL D785 R-SCALE 120

Vict Soft Point 1 kg / f D1525 120

4.6 kgf/

Therm
al

Properties

Heat Distortion 
Temperature 

18.6 kgf/
D648

100

Are Resistance 1K HZ D495 SEC 

Dielectric Strength THICKNESS 1m/m D149 kv/

Electrical
Properties

Volume Resistance DC 500V D257 

Flammability  UL 94 FLAMMABILITY UL94 CLASS HB

Characteristics PC/ABS Alloy supper impact. 
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SPECIFICATION FOR APPROVAL 

A30178B001

200  30V 
RG-178B/U

SIZE: 7/0.102 SCCS 

RECOGNIZED:

WONDERFUL HI-TECH CO.,LTD

OFFICE 72WU KONG 6TH ROAD, 
         WU KU IND. DISTRICT 
         TAIPEI HSIEN,TAIWAN 

         TEL (02)22988033
         FAX (02)22988031-2

FACTORY 17 PEI YUAN ROAD, 
           CHUNG-LI IND. PARK 
           TAIWAN, R.O.C. 

           TEL (03)4527777
           FAX (03)4517214
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 WONDERFUL HI-TECH CO., LTD 
SPECIFICATION 

SIZE RG-178B/U ESTABLISHED DATE: 
2003/02/13

STANDARD : MIL-C-17 
Size               AWG 30

Material            ---- 
Silver-Coated 

Copper
Clad Steel 

Conductors No.     ---- 7 
Conductors Size      mm 0.102 

Conductor

O.D.               mm 0.30 
Average Thickness   mm 0.28 
Diameter           mm 0.86 
Material            ---- FEP 

Insulation

Color              ---- Clear 
Material            ---- Silver-Coated 

Copper
Construction        mm 16 / 3 / 0.10 

Braid

Coverage           % 95 
Average Thickness   mm 0.25 
Diameter           mm 1.80 0.05
Material            ---- FEP 

Jacket

Color              ---- Brown 
Marking    

Drawing

AK001/210X297/1.0              PAGE : 1 
EDITION : 1.1                                    REVISED DATE :  
MAKER : C.Y.CHEN     CONFIRM : S.N.WONG     APPROVAL : W.J.WANG  

STYLE 200  30V 
COAXIAL

DOCUMENT NO : 
A30178B001
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 WONDERFUL HI-TECH CO., LTD 
SPECIFICATION 

Electrical & Physical Properties 
Item                RG-178B/U 
Rating Temp Voltage      200  30V 
Conductor Resistance   838  OHM/KM/20  MAX. 
Insulation Resistance       3000 MEGA OHM/KM MIN. 
Dielectric Strength       AC 1.0 KV/Minute  
Spark Test            2.0 KV 

Tensile Strength 2500 PSI MIN.( 1.76 Kg / )
Unaged

Elongation 200% MIN. 

Tensile Strength UNAGED MIN 75%(168HRS×232 )

Insulation

Aged
Elongation UNAGED MIN 75%(168HRS×232 )

Tensile Strength 2500 PSI MIN.( 1.76 Kg / )
Unaged

Elongation 200% MIN. 

Tensile Strength UNAGED MIN.75%(168HRS×232 )

Jacket

Aged
Elongation UNAGED MIN.75%(168HRS×232 )

Nom. Impedance      50 Ohms 
Nom. Capacitance       95.8 pF/m 
Nom. Vel. of Prop.     69.5% 
VSWR  (0 – 6 GHZ)           UNDER 1.3 

100MHz 1GHz 1.8GHz 2.4GHz 5.2GHz 6GHzAttenuation
(dB/100m) 46 155 295 340 505 550 
AK001/210X297/1.0              PAGE : 2 
EDITION : 1.1                                     REVISED DATE :  
MAKER : C.Y.CHEN     CONFIRM : S.N.WONG     APPROVAL : W.J.WANG 
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Customer 
Material Free cutting brass 

Stability-class: JIS H 3250  C3604  BD 
CHEMICAL COMPOSITION  % 

Taster X-RAY ANALYSIS 
Measurement VACUUM X RAY SPECTROGRAPH

ELEMENT STANDARD VALUE ACTUAL VALUE REMARK 

Cu 57.0-61.0% 58.43  %  

Pb 1.8-3.7 %  3.36  %  

Fe <0.5  % --------  

Sn+Fe <1.2  % 0.71  %  

Zn REMAINDER REMAINDER  

Other    

MECHANICAL & PHYSICAL PROPERTIES 

Tensile strength : 360 N/mm

Heated*material Hardness or stability, HB or HV : (90) 

REMARK:
ASTM Standard: CA 360 Free cutting brass. 
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THE MATERIAL CERTS OF TEFLON

Customer

Material TEFLON
                              Physical  Properties                  % 

Density g/cm 2.14-2.2
Physical Properties 

Water absorption % >0.01 

Tensile strength kg/cm 140-350

Flexural strength kg/cm 16.4

Rockwell hardness D55 

lzod impact strength kg cm/cm 
with notch 2.5~2.7

Taper wears mg/1000 Times  

Mechanical
Properties

Friction coefficients 0.1-0.04 

Coefficient of linear thermal expansion
7.0-10.0

Thermal conductivity kcal/m. Hr. 6.0

Heal distortion temperatures 

Heat
Properties

Heat resistance 260-278

Dielectric breakdown 

strengths KV/mm 
43-50Electrical 

Properties
Coefficient of volume resistance cm 10

REMARK:
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                 05 /08 /04” 

FINAL RESULT 

DOUBLE COATING MEASUREMENT 

APPLICATION  No.   

Au

          x          32.75     
         5      s 

          s          0.436     
c.o.v (%)  v           1.33     %  

        n             5    
       0.925    
       32.25    
       33.17    


