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I. 802.11 and BLUETOOTH Antenna Testing Conditions:  

1. Testing set up: 
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2. Testing procedure description: 

(1). Testing environment： 

(a) Anechoic chamber: The simulated far field antenna gain measurement field. 

         (b) Standard Horn antenna: Using two standard horn antennas to do the standard calibration 

tool for the anechonic chamber space absorption. 

(2). Testing concept:  

(a) The antenna gain pattern is the 3D map.  In general, using the two dimensions 

orthogonal plane measurement to approach the 3D gain pattern.  The H-horizontal plane 

and V-vertical plane measured data are the two dimension orthogonal plane data to 

approach the 3D pattern. 

(b) For notebook using method, the LCD panel is always opened or closed.  So, the NB 

antenna gain testing is under the LCD panel closed and opened conditions. 

(3). Antenna performance verification: According the IEEE 802.11b standard, the necessary 

communication distance is larger than 100m.  The required antenna gain must be greater 

than –3.5dBi (H+V).   For the bluetooth case, the required gain must be greater 

than –5dBi(H+V)  
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3. Mechanical dimensions 

  

 

 

 

 

 

 

4. Judge Conditions: 

802.11：Peak Gain ≤ 3dBi，Average Gain more larger is better。 

BLUETOOTH：Average Gain ≥ -5dBi 

 

PIFA Antenna   2 PIFA Antenna  1 
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II. Gain Pattern of Left Antenna：Test results 1 

    
 

1. Peak Gain and Average Gain                    2. Radiation Pattern of XY Plane(Azimuth)-open 
 

 

Antenna Application Placement Cable dia. Φ mm Cable length mm NB Power 
PIFA Wireless LAN LEFT 1.13 700 Off 

Gain of XY Plane(Azimuth)-open 
Antenna 

Frequency 2.45 

Peak 1.12389 
1 H 

Average -4..5998 

Peak -2.5433 
1 V 

Average -8.657 

Peak 1.12389 
1 V+H 

Average -2.9788 

                H-polarized      V- polarized 
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 Test results 2 

    
 

1. Peak Gain and Average Gain                    2. Radiation Pattern of XY Plane(Azimuth)-close-face up 
 

 

Antenna Application Placement Cable dia. Φ mm Cable length mm NB Power 
PIFA Wireless LAN LEFT 1.13 700 Off 

Gain of XY Plane(Azimuth)-close-face up 
Antenna 

Frequency 2.45 

Peak -3.959 
1 H 

Average -5.6045 

Peak -0.832 
1 V 

Average -7.354 

Peak -0.832 
1 V+H 

Average -3.456 

                H-polarized      V- polarized 



                Antenniques Co., Ltd. 
 
 

2002/7/25 
7                                                                                                                                     

7

 

5f,No.6, Lane 122, Sec 2, Ganyuan St., Shulin City,
Taipei,238 Taiwan, R.O.C. 
Tel: 886-2-26685793    Fax: 886-2-26685795 

Test results 3 

    
 

1. Peak Gain and Average Gain                    2. Radiation Pattern of XY Plane(Azimuth)-close-face down 
 

 
 

Antenna Application Placement Cable dia. Φ mm Cable length mm NB Power 
PIFA Wireless LAN LEFT 1.13 700 Off 

Gain of XY Plane(Azimuth)-close-dowm 
Antenna 

Frequency 2.45 

Peak -0.318 
1 H 

Average -6.0294 

Peak -5.059 
1 V 

Average -7.165 

Peak -0.318 
1 V+H 

Average -3.358 

                H-polarized      V- polarized 
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III. Gain Pattern of Right Antenna：Test results 4 

    
 

1. Peak Gain and Average Gain                    2. Radiation Pattern of XY Plane(Azimuth)-open 
 

 

Antenna Application Placement Cable dia. Φ mm Cable length mm NB Power 
PIFA Bluetooth RIGHT 1.13 700 Off 

Gain of XY Plane(Azimuth)-open 
Antenna 

Frequency 2.45 

Peak 1.0045 
2 H 

Average -3..5998 

Peak -2.736 
2 V 

Average -6.4338 

Peak 1.0045 
2 V+H 

Average -0.564 

                H-polarized      V- polarized 
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Test results 5 

    
 

1. Peak Gain and Average Gain                    2. Radiation Pattern of XY Plane(Azimuth)-close-face up 
 

 

Antenna Application Placement Cable dia. Φ mm Cable length mm NB Power 
PIFA Bluetooth RIGHT 1.13 700 Off 

Gain of XY Plane(Azimuth)-close-face up 
ntenna 

Frequency 2.45 

Peak -1.318 
2 H 

Average -5.7490 

Peak -1.832 
2 V 

Average -7.847 

Peak -1.318 
2 V+H 

Average -3.821 

                H-polarized      V- polarized 
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Test results 6 

    
 

1. Peak Gain and Average Gain                    2. Radiation Pattern of XY Plane(Azimuth)-close-face down 
 

 

Antenna Application Placement Cable dia. Φ mm Cable length mm NB Power 
PIFA Bluetooth RIGHT 1.13 700 Off 

Gain of XY Plane(Azimuth)-close-face down 
ntenna 

Frequency 2.45 

Peak -1.218 
2 H 

Average -5.8390 

Peak -6.432 
2 V 

Average -8.683 

Peak -1.218 
2 V+H 

Average -4.117 

                H-polarized      V- polarized 
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IV. Electronic Characteristic of Left Antenna：Test results7 

    
 

 
1.V.S.W.R                                                 2.RETURN LOSS 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Antenna Application Placement Cable dia. Φ mm Cable length mm NB Power 
PIFA Wireless LAN LEFT 1.13 700 Off 
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Test results 8 

    
 

 
1. SMITH CHART                                                 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Antenna Application Placement Cable dia. Φ mm Cable length mm Power 
PIFA Wireless LAN LEFT 1.13 700 Off 
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V. Electronic Characteristic of Left Antenna：Test results 9 

    
 

 
1.V.S.W.R                                                 2.RETURN LOSS 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Antenna Application Placement Cable dia. Φ mm Cable length mm Power 
PIFA Wireless LAN RIGHT 1.13 700 Off 
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Test results 10 

    
 

 
1. SMITH CHART                                                 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 

Antenna Application Placement Cable dia. Φ mm Cable length mm Power 
PIFA Wireless LAN RIGHT 1.13 700 Off 
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VI. Conclusions: 

1. According the results 7,8,9 and 10, the PIFA antenna that on the right or left position has good matching 

to the 50 ohms. 

2. According the results 1,2, and 3, the PIFA antenna has enough gain –0.56, -3.82, and –4.11 dBi  to 

achieve the 802.11b standard.  

3. According the results 4,5, and 6, the PIFA antenna has enough gain –2.97, -3.45, and –3.35 dBi to achieve 

the Bluetooth standard. 






























