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QUICK REFERENCE DATA 
 
Antenna Patch Dimension    60*13.6*9.7 mm M220 PIFA Antenna 

         
G1-R LCD Cable Length     500mm, Color Gray 
Connector                       I-PEX 

Peak Gain                 -3.0≦Peak Gain≦4.0 dBi 

VSWR                          ≦2.0 

Polarization                     Linear 

Impedance                       50Ω 

Operating Temperature           -40~90 ℃ 

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

一、成品圖 

Frequency Range          ：2.4~2.5GHz 4.9~5.875GHz
Impedance                ：50Ohms nomimal
VSWR                    ：≦2.0 
Peak Gain                  : -5.0dBi ≦ peak gain≦ 3dBi  
AVG Gain                   :>-4.0dBi@2.4GHZ/>-5dBi@5GHZ
Standard Connector        ：I-PEX Connector
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 JOINSOON ELECTRONICS MFG. CO., LTD. 

二、  

天 線 製 品 規 格             

  ANTENNA APPROVAL SHEET 

1. 一般事項(Generation) 

1.1 適用範圍  此樣式表適用於 JEM 開發之 ISM /UNII Band的無線通訊系統所使用之天線。 

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

ISM/UNII Band. 

1.2 使用溫度範圍  -20 ~ 65 ℃  

      Operation :          -20 ~ 65 ℃  

1.3 保存溫度範圍  -30 ~ 75 ℃  

      Storage :            -30 ~ 75 ℃  

1.4 測試狀態  溫度 5 ~ 35 ℃、相對濕度 45 ~ 85%、氣壓 860 ~ 1060 hpa的標準狀態下進行測試。但是若

對測試結果有質疑的話，可以於溫度 20 ± 2 ℃、相對濕度 65 ± 5%、氣壓 860 ~ 1060hpa的

基準狀態進行測試。 

     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. 外觀、構造、尺寸 (Appearance , Construction , Dimension) 

2.1 外觀  各部位的修飭加工良好，沒有對於機能有害的生銹、裂痕、瑕疵等等情形。 

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

2.2 機能、尺寸  依據各個製品圖。 

     Construction, Dimension: According to each product drawing 

3. 機械性能Mechanical Performance 

 項目 ITEM 測試條件 TEST CONDITION 規格 SPECIFICATION 

3.1 抗振性 

Vibration 

振擺的比率 ： 10 ~ 55 ~ 10 Hz/分 

總振幅  ： 1.5 mm 

X、Y、Z 方向各 2小時（總計 6小時） 

Ratio: 10-50-10 Hz/minute. 

Vibration amp litude:1.5 mm 

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

外觀、構造無異常 

機械性能無異常 

符合電氣性能（4.1& 4.2項） 

No abnormal of appearance, construction, 

mechanical. 

Meet electrical request(Item 4.1&4.2) 

3.2 同軸電纜的抗拉強

度 

Tensile of Coaxial  

Cable  

在同軸電纜的拉出方，施加 1 kgf的靜止負荷重量一分

鐘。 

To load 1Kgf weight within 1 minute.  

同軸電纜不會脫落 

No fall of Coaxial cable. 

 

Remarks: This test only for pigtail type. 

4. 電氣的性能 Electrical Properties  

 項目 ITEM 測試條件 TEST CONDITION 規格 SPECIFICATION 



4.1 駐波比 

VSWR 

2.0以下 2.0 Max. 

(2.4GHz ~ 2.5GHz / 4.9GHz ~ 5.875GHz) 

4.2 反射損失 

Return Loss 

-10 dB以下 -10 dB Max. 

(2.4GHz ~ 2.5GHz / 4.9GHz ~ 5.875GHz) 

4.3 特徵阻抗 

Impedance 

50O 

4.4 指向性 

Certain direction 

 

4.5 最大增益 

Max GAIN 

放置在任何空間進行檢測。 

(VSWR & Return Loss的檢測方式參考次頁明細圖） 

To detect on any space. 

(VSWR & Return Loss testing to read next figure for 

ref.) 

 

 

 

 

-3~4 dBi以上（絕對增益） 

-3~4 dBi Min. 

5.  耐氣候性 Environmental Performance 

 項目 ITEM 測試條件 TEST CONDITION 規格 SPECIFICATION 

5.1 耐熱性 

Temperature Life 

放置在溫度 60 ±2℃中，96小時後在正常溫濕度下放

置 1小時進行檢測。 

To put antenna at 60±2  within 96 h rs then take℃  it out  

to put at normal environment within 1 hour later to 

detect. 

 

5.2 耐寒性 

Cold 

放置在  -10 ±2℃中，96小時以後，再置於正常溫濕度

1小時進行檢測。 

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

5.3 耐溫性 

穩定狀態） 

Humidity 

( Stable ) 

放置在+40 ±2℃，相對濕度 90 ~ 95%的狀態，96小時

以後，再置於正常溫濕度 1小時進行檢測。 

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 熱沖擊測試 

Thermal Shock 

-20℃，+60℃的狀態各放置 1小時視為 1週期，測試

10週期後，再放置於正常溫濕度 1小時後進行檢測。 

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. 

 

外觀、構造無異常 

機械性能無異常 

符合電氣性能（4.1& 4.2項） 

No abnormal of appearance, construction, 

mechanical. 

Meet electrical request( Item 4.1& 4.2) 



(註）電氣性能項目的檢測機器   

(Remarks) Testing equipments 

檢測器(equipment)：Agilent Network Analyzer E8358A 

 

 

 

 

Network Analyzer

PIFA Antenna

Testing Cable

Bakelite testing fixture

 

 
 
 
 
 
 
 
 

6 



JOINSOON ELECTRONICS MFG. CO., LTD. 
Mechanical dimensions 

 

 

 

Right
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          JOINSOON ELECTRONICS MFG. CO., LTD. 

三、Test results  

1. Return Loss                                    
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Antenna Application Placement Cable dia. F mm Connector 

M220 Wireless Right up ψ1.13 I-PEX 
(20278-111R-13) 

Return Loss 
Antenna 

Center 
freg. 
@MHz 

BW 
@MHz 2.4GHz 2.45GHz 2.5GHz 

M220 2450 390 -13.842 -24.773 -14.425 

Return Loss 
Antenna 

Center 
freg. 
@MHz 

BW 
@MHz 4.9GHz 5.15GHz 5.35GHz 5.47GHz 5.725GHz 5.875GH 

M220 5250 210 -13.651 -14.842 -22.210 -21.852 -17.100 -16.452 



           JOINSOON ELECTRONICS MFG. CO., LTD. 
 

2. VSWR                                    
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VSWR Antenna 
Center 
freg. 
@MHz 

BW 
@MHz 

2.4GHz 2.45GHz 2.5GHz 

M220 2450 396 1.511 1.154 1.479 

VSWR 
Antenna 

Center 
freg. 
@MHz 

BW 
@MHz 

4.9GHz 5.15GHz 5.35GHz 5.47GHz 5.725GHz 5.875GH 

M220 5250 215 1.550 1.440 1.154 1.183 1.345 1.372 



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

 

M220 
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JOINSOON ELECTRONICS MFG. CO., LTD. 

四、Antenna Testing Conditions: 

y

zxx z

y
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JOINSOON ELECTRONICS MFG. CO., LTD. 
Free Space天線輻射場形： 

1. Radiation Pattern of XZ Plane (Azimuth) 

2.4G 
2.45G 
2.5G 

R (H-PATTEN) 
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JOINSOON ELECTRONICS MFG. CO., LTD. 
2. GAIN 

(M220: GAIN) 

2.352.3 2.52.42.45 2.55GAVG
PEAK

 

 

AVG GAIN(H) 
Antenna 

2.4GHz 2.45GHz 2.5GHz 

M220-R -3.35 -3.28 -3.39 

PEAK GAIN(H) 
Antenna 

2.4GHz 2.45GHz 2.5GHz 

M220-R 1.21 1.78 1.02 
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JOINSOON ELECTRONICS MFG. CO., LTD. 
 

y
zx

x z

y
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JOINSOON ELECTRONICS MFG. CO., LTD. 
Free Space天線輻射場形： 

3. Radiation Pattern of XZ Plane (Azimuth) 

2.4G 
2.45G 
2.5G 

R (E-PATTEN) 
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JOINSOON ELECTRONICS MFG. CO., LTD. 
4. GAIN 

(M220: GAIN) 

2.352.3 2.52.42.45 2.55GAVG
PEAK

 

 

AVG GAIN(E) 
Antenna 

2.4GHz 2.45GHz 2.5GHz 

M220-R -4.26 -3.89 -4.21 

PEAK GAIN(E) 
Antenna 

2.4GHz 2.45GHz 2.5GHz 

M220-R -3.32 -1.78 -2.82 
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Dongguan City, Guang-Dong 
Province, P. R. C. 
Tel No: 86 769 773-4800 
Fax No: 86 769 773-5500 

 

 
Messrs,                                                Date    Apr. 18 2004   

                                                       No.   RC-2004   
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RF-1.13  COAXIAL  CABLE 
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Issue and Revision Record 
 

Rev. Date Revised Items Prepared Checked Approved 
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1.  Scope 

This specification covers the construction and the electrical properties of  50ΩFEP 
Insulation Coaxial Cable. 

                            UL  1354 

RF-1.13  COAXIAL  CABLE 
2.  Construction                                                Unit: mm 

          Item Details 
Material Silvered-Coated copper wire 

Composition 7/0.08 

Pitch Max.  6mm 

 
Conductor 

Nom. O. D. 0.237+/-0.03 

Material FEP (Natural) 

Thick 0.22 

 
Insulation 

O. D. 0.67+/-0.03 

Material Silvered -Coated copper wire
 

Composition Single braid of 0.05 Shield 

O. D. 0.90+/-0.05 

Material FEP* 
Nom. Thick 0.11 

 
Jacket 
 O. D. 1.13+/-0.05 

* White , Black , Blue , Gray. 

3.   Electrical Properties:  ( at 20℃ ) 

Item Unit Details 

Conductor Resistance Ω/Km Max. 567 

Insulation Resistance MΩ-Km Min. 305 

Dielectric Strength ACV/1min. 500 
Capacitance Pf/m 97±14.5(1KHZ) 

Characteristic Impedance Ω 50 ± 2(TDR) 

Nom. 1.80(0.9GHZ) 
Nom. 2.37(1.5GHZ) 

Nom. 2.70(1.9GHZ) 

Nom. 3.05(2.4GHZ) 
Nom. 3.43(3.0GHZ) 

Nom. 3.94(4.0GHZ) 

Nom. 4.45(5.0GHZ) 
Nom. 4.89(5.8GHZ) 

Attenuation* dB/m 

Nom. 5.16(6.0GHZ) 
* Maximum Value=Nom. Value X 1.15 



4. Characteristics of cable: 

Test item Unit Specified Value 

Banned substances ppm 
Cd<5ppm   EN-1122 
Pb<90ppm  EPA3050B 

 
Bend test 
 
 
 
 
 
 
 

  
Weight: 200g 
R:15mm 
Angle:95 degree each side 
Frequency:20cycle/1min 
>5000cycle no open and short circuit 

 
 
5. Physical Properties. 

      Test item                   Specified Value 

Tensile Strength 2500psi 
Unaged 

Elongation 200% 

Tensile Strength Unaged之 75% 
Tensile Strength 

Aged        
（232℃,96H） Elongation Unaged之 75% 

Thermal Shock  
Temperature Range : -20℃ ~  80℃ 
Hold time : 30min 
Total cycle : 30 cycle 

Humidity 
Temperature : +40℃ 
Humidity of 95%  
Let Stand of 96 hours 

Salt Fog 48 hours continuous exposure to 5% salt water  

Heat Shock Temperature 
Temperature : +80℃ 
Humidity of 90%  
Let Stand of 72 hours 

Cold Shock Temperature 
Temperature : 20℃ 
Let Stand of 72 hours 

Flammability VW-1 

 
 
 
 



6. Packing: 
Standard unit length of finished cable shall be 500m on reel and shall be packed not to be 
damaged during transportation. 
 

USE: Internal wiring of Class 2 circuits of electronic equipment . 



 
7. Test Report  

Nom Attenuation  
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