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1 Overview 
This is the specification for a gigaAnt dual-band antenna. The antenna is to be used in an 
iPAQ Personal Digital Assistant (PDA) for the BT and WLAN band.  

 

1.1 Definitions 
dBi Decibel relative isotropic antenna 

Tx Transmit frequency 

Rx Receive frequency 

R.L. Return Loss 

PCB Printed Circuit Board 

TBD To Be Defined 

TBA To Be Advised 

TBF To Be Finalized 

ASD Acceleration Spectral Density 

CW Continuous Wave 

PDA Personal Digital Assistant 

BT  Bluetooth 

WLAN Wireless Local Area Network 
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2 Interfaces 
 

2.1 Electrical  
Nominal antenna impedance: 50Ω 

 
2.2 Mechanical 

 

2.2.1 Dimensions 
gigaAnt interface drawing B5969 defines the mechanical interface of the antenna. The 
drawing can be seen in Enclosure 1. Encircled dimensions represent critical parameters 
and will be measured. 

 

2.2.2 Connector 
The antenna is connected via an external separate connector, manufactured by Acon. A 
specification of this connector can be seen in Enclosure 2. The nominal stroke length of 
the connector legs is 1.5mm.  
 

2.2.3 PDA Frame  
The antenna will be mounted in the PDA frame. Three snap hooks are used for fastening 
the antenna.  
 

 

2.3 Hardware platform 
The chassis used for the development and verification of this antenna is an iPAQ (PDA) 
that consists of the customer handset reference number (TBA). 
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3 Electrical Specification 
The electrical performance is dependent on the proper fixation of the antenna in order to 
ensure stable electrical characteristics. 
 

3.1 Electrical measurement methods 
3.1.1 General 

All measurements are performed at room temperature, 20°C ± 3,0°C. 
 
 

3.1.2 Output Power 
The power is measured during a period of 10 minutes. The frequency is the middle 
frequency of the BT/WLAN band. The test signal is a CW signal. 

 

3.1.3 Return Loss 
The Return Loss is measured with a Network Analyser. The Return Loss is measured in 
free space. 

 

3.1.4 Efficiency 
The efficiency is measured in a calibrated 3D anechoic chamber. The efficiency is the 
total radiated power divided by the total power sent to the antenna, which in some 
literature is referred to as total efficiency. 
 

3.1.5 Gain and Radiation Patterns 
The pictures in Figure 3 to Figure 4 show the polar plots of the measured cuts. The vertical 
and horizontal polarisation are measured and summed up to the total polarisation, which 
is used to calculate the efficiency. The coaxial feed cable is not electrically interfering with 
the antenna. 

 

3.2 Electrical Requirements 
3.2.1 Frequency 

Both the WLAN and Bluetooth antennas operate in the frequency band: 2,4 – 2,5 GHz 
 

3.2.2 Output Power 
The maximum output power for the WLAN and Bluetooth antennas is: 5W CW 
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3.2.3 Return Loss 
Loss graphs for typical values across the entire bandwidth are listed in Table 1 below. 
The typical Return Loss the two antennas are showed in Figure 1 and Figure 2. 

 

Frequency / [GHz] 2,40 2,45 2,50 

WLAN Return Loss [dB] 

No cards 
15 14 9 

WLAN Return Loss [dB]  

With cards, worst case 
13 12 8 

Bluetooth Return Loss [dB]   

No cards 
5 4 3 

Bluetooth Return Loss [dB] 

With cards, worst case 
5 3 3 

 
Table 1. Return Loss values for the WLAN and Bluetooth antennas in the IPAQX.  

The Return Loss plot in Figure1 shows the WLAN resonance frequency without the 
memory cards inserted. 

   

  
 
 Figure 1.  Return loss plot for the WLAN antenna in the IPAQX without any cards inserted. 
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Since the two antennas are coupling very hard due to being close as well as in the same 
frequency band, the Bluetooth antenna is matched to be slightly off frequency. In Figure 2 
the Bluetooth resonance frequency is shown without cards inserted into the IPAQX. 
When the cards are inserted the resonance is lowered in frequency and hence a slightly 
better values are obtained. However, it is important to not make it too good in order not to 
interfere too much with the WLAN antenna performance. 

 
 
 
 
 
 

 
Figure 2. Return loss plot for the Bluetooth antenna in the IPAQX without any cards inserted. 
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3.2.4 Efficiency 
The calculated efficiency values from the gain measurements done in the 3D anechoic 
chamber are listed in Table 2 below. 

 

Frequency / [GHz] 2,40 2,45 2,50 

WLAN Efficiency / [%] 

No cards 
54 54 50 

WLAN Efficiency / [%] 

With cards, worst case 
52 52 45 

Bluetooth Efficiency / [%] 

No cards 
27 22 21 

Bluetooth Efficiency / [%] 

With cards, worst case 
23 18 17 

Table 2. Efficiency values for the WLAN and Bluetooth antennas in the IPAQX.  

 

3.2.5 Gain and Radiation Patterns 
Gain values from the measurements in the 3D anechoic chamber are listed in Table 3 
below. 

 

Frequency / [GHz] 2,40 2,45 2,50 

WLAN Gain / [dBi] 

No cards 
2.0 2.0 1,8 

WLAN Gain / [dBi] 

With cards, worst case 
1.9 1,9 1.0 

Bluetooth Gain / [dBi] 

No cards 
0 -1.1 -1.2 

Bluetooth Gain / [dBi] 

With cards, worst case 
-1.1 -1.4 -1.5 

Table 3. Gain values for the WLAN and Bluetooth antennas in the IPAQX. 
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Figure 3. Gain pattern for the WLAN antenna in the phi = 90 degree plane at the frequency 2,45 GHz. Both 

horizontal and vertical polarization is drawn in the plot. 
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Figure 4. Gain pattern for the Bluetooth antenna in the phi = 90 degree plane at the frequency 2,45 GHz. Both 

horizontal and vertical polarization is drawn in the plot. 
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4 Mechanical Specification 
 

4.1 Mechanical Performance 
 

4.2 Mechanical test methods 
General 
All tests shall be performed in room temperature (T0) 20°C±3°C if not otherwise stated. All 
tests shall be performed with the real PDA framing to the maximum extent that is 
possible. 

 

4.2.1 Drop Test 
The antenna shall be mounted in the PDA or a dummy. 

One drop on each side of the PDA  

Total number of drops 6. 

L=1.2 m, onto concrete floor. 

Weight of dummy or PDA: TBA 

Number of drops/side: 3 
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4.3 Mechanical requirements 
4.3.1 Drop Test 

The antenna shall meet the electrical specification after the test but can have remaining 
deformation. The flexible film shall stay attached to the carrier after the test. Visual 
deterioration or damage of the PDA will not be taken into consideration. 

 

4.4 Environmental Performance 
 

General 

All tests shall be performed with antenna mounted to the PCB placed in the PDA chassis 
to the maximum. (T0)= 20°C±3°C.  

 

4.4.1 Temperature, Steady state 
Test according to IEC 60068-2-1 Test Ab (Cold) and IEC 60068-2-2 Test Bb (Dry heat) 

The antenna is stored in a climatic chamber with the following temperature and time 
periods: 

 

Low temp/Duration: T1= -40°C / t1=72hr  

High temp/Duration: T2= +85°C / t2=72hr  

 

4.4.2 Temperature, Cycling  
Test according to IEC 60068-2-14 Test Na (Change of temperature) 

Low temp (T1):  -40°C 

High temp (T2):  +85°C 

Steady state time (t1): 30 min    

Transition time (t2): <30 s. 

Duration:  5 cycles  
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4.4.3 Salt Mist Resistance 
Test according to ASTM B117 with 5% NaCl at 35° C. 

Duration: 24h 

The antenna shall be mounted in the device during the test. 

 

4.4.4 Damp heat, steady state  
Test according to EN/IEC 60068-2-1, Test Cb: Damp heat, steady state. 

Temperature:   +40°C 

Relative humidity: 93 % RH 

Duration:  24 hours 

The antenna shall be mounted in the device during the test. 

 

4.4.5 Vibration Test 
Test according to IEC 60068-2-6 Test Fc  (Sinusoidal) 

Frequency 10 - 500 -10 Hz (1 cycle) Sweep rate 1 octave per minute (logarithmic. 

10-15.8 Hz  Amplitude: 2.0 mm 

15.8-1000 Hz   Acceleration: 20 m/s2 

15-8-10 Hz  Amplitude: 2.0 mm 

Direction: 3 axes (x,y,z) 

Duration: 3 cycles / axes (one cycle is from 10Hz to 1000Hz and back to 10Hz)
  

 

4.5 Environmental requirements 
 

4.5.1 Temperature, Steady state 
The antenna shall fulfil mechanical and electrical requirements after recovered to room 
temperature. No visual deterioration shall occur. 

 

4.5.2 Temperature, Cycling  
The antenna shall fulfil mechanical and electrical requirements after recovered to room 
temperature. No visual deterioration shall occur. 
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4.5.3 Salt Mist Resistance 
The antenna shall fulfil mechanical and electrical after recovered to room temperature. 

 

4.5.4 Damp heat, steady state 
The antenna shall fulfil mechanical and electrical after recovered to room temperature. 

 

4.5.5 Vibration Test 
The antenna shall fulfil mechanical and electrical requirements after recovered to room 
temperature. No visual deterioration shall occur. 
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5 Verification test sequence  
The antenna shall be tested according to above electrical- and environmental tests. To 
verify the antenna the tests will be performed in a certain sequence, see Table 4. The 
testing will be performed on hard tool details. 
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No Test Paragraph Test 
sequence 

Test 
sequence 

Test 
sequence 

2.2.1 Dimensions Separate test   

3.1.3 Return Loss  1, 3, 5 1, 4 

3.1.5 Gain and Radiation Patterns Separate test   

3.1.4 Efficiency Separate test   

4.2.1 Drop Test Separate test   

4.4.1 Temperature, Steady state   3 

4.4.2  Temperature, Cycling   2 

4.4.3 Salt Mist Resistance  4  

4.4.4 Damp Heat, Steady State  2  

4.4.5  Vibration Test Separate test   

 Number of samples 3 each test 3 5 

Table 4. Test Sequence, TBD 
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6 Material Specification 
 

6.1 Antenna Radiator 
The material for the antenna radiator is a flexible film. The radiator connecting areas are 
plated with 1-2µm Ni and 0.1-0.3µm Au.  

 

6.2 Antenna Carrier 
The material for the antenna holder is a PC/ABS plastic named Cycoloy 6600. A material 
data sheet for the plastic can be seen in Enclosure 4 (TBD). 

 

 

7 Packaging Specification 
The antennas are packaged in trays. The design of the tray can be seen in Enclosure 3. 
Each tray contains 60 antennas. Five trays are packaged in each box, 4 with antennas 
and one empty on top. Total numbers of antennas per box equal 240. If the quantity 
differs from 240, this will be marked on the box. 

Each cartoon contains 8 boxes, in total 1920 antennas per cartoon. 

 

8 Marking 
All individual parts shall have sufficient marking for tracking cavities and other relevant 
information. 

 

9 Design Changes 
The design, dimensions and tolerances are defined by gigaAnt interface drawing. 

Changes of parameters, which have an influence on design and/or performance, will be 
communicated in writing to customer. If interface drawing is changed or if the 
specification is changed, a new revision of this specification will be issued and sent to 
customer. 

 

 

 

 



 
 
 

 19
We reserve all rights in this document and in the information 
contained therein. Reproduction, use or disclosure to third 
parties without express authority is strictly forbidden. 
 gigaAnt 

PRELIMINARY  TECHNICAL REPORT
Prepared by:  Ola Carmonius & 
Elisabeth Wieslander 

File name: Specifications of iPAQX 
BT/WLAN Antenna 

Creation date:  
2004-01-13 

Page:  1 
 

Approved by:  Rune Nilsson Document number:  AA040002 Last rev. date: 
2004-04-21 

Revision:  
PA4 

Distribution:   EA   

 

10 Enclosures 
 

Enclosure 1; Antenna drawing (TBF) 

Enclosure 2; Connector drawing 

Enclosure 3; Tray drawing 

Enclosure 4; Material data A5968 

Enclosure 5; MSDS A5967 

Enclosure 6; MSDS A5968 (To be added) 

 

11 Approval 
 

_____________________  _____________________ 

gigaAnt   Customer 

Date:   Date: 

 

 

12 Revision history 
 

Revision Reason Date Approved 
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Enclosure 1; Antenna drawing (TBF) 
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Enclosure 2; Connector drawing 
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Enclosure 3; Tray drawing 
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Enclosure 4; Material data A5968 
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Enclosure 5; MSDS A5967 
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