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 Introduction 

This report presents BLE antenna measurements for the SSD025 USB dongle. 
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 Antenna measurements 

The BLE antenna performance for the SSD025 USB dongle has been 

characterized by Voltage Standing Wave Ratio, antenna efficiency and 

radiation patterns.  

As a preparation for the measurements, a coaxial cable has been soldered at 

the main board with the signal connected at the position of the RFI0p pad. The 

low pass filter, C102, C103 and L100, has been included in every 

measurement. 

Measurements have been performed for the USB dongle inserted into a 

Lenovo B590 laptop as well as stand-alone. 

5.1 Antenna matching circuit 

The initial component values for the antenna matching have been updated. 

The updated value are presented in Figure 5-1 and Table 5-1. 

 

Figure 5-1 Updated matching circuit for SSD025 USB dongle BLE antenna. The antenna matching 
consists of a parallel capacitor 0,6pF closest to the antenna followed by a serial inductor 6,2nH. 

C102, C103 and L100 represents a low pass filter. 

 

Table 5-1 Matching component values for SSD025 USB dongle BLE antenna. 

Designator Initial value Updated value 

C101 0,7pF 0,6pF 

L101 8,2nH 6,2nH 
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5.2 Voltage Standing Wave Ratio 

The VSWR for the SSD025 BLE antenna has been measured with the dongle 

inserted into a USB port in a Lenovo B590 laptop. 

 

 

Figure 5-2 SSD025 USB dongle inserted into USB port in Lenovo B590 laptop. 

 

 

Figure 5-3 VSWR SSD 025 USB dongle inserted into USB port in Lenovo B590 laptop. 
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5.3 Antenna efficiency 

The antenna efficiency measurements are carried out in a Satimo SG-23 6 GHz 

Stargate Antenna Test Chamber. The antenna efficiency, 𝜀𝑇 , is the ratio of the 

power delivered at the 50Ω antenna interface, 𝑃𝑡, relative to the power radiated 

from the antenna, 𝑃𝑟𝑎𝑑𝑖𝑎𝑡𝑒𝑑. 

𝜀𝑇 =
𝑃𝑟𝑎𝑑𝑖𝑎𝑡𝑒𝑑

𝑃𝑡
 

 

The antenna efficiency has been measured with the USB dongle inserted into a 

USB port in a Lenovo B590 laptop, with the display open and closed, and as 

stand-alone. 

 

Table 5-2 Antenna efficiency for SSD025 USB dongle inserted into Lenovo B590 laptop, display 
open. 

 

Table 5-3 Antenna efficiency for SSD025 USB dongle inserted into Lenovo B590 laptop, display 
closed. 

 

Table 5-4 Antenna efficiency for SSD025 USB dongle stand-alone. 
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5.4 Radiation patterns 

The antenna radiation pattern measurements are carried out in a Satimo SG-23 

6 GHz Stargate Antenna Test Chamber. Radiation patterns are presented for 

three measurement planes: XY-, XZ- and YZ-planes as well as a 3D-view 

visualising the radiation pattern around the DUT.  

 

 

Figure 5-4 Satimo SG-23 6 GHz Stargate Antenna Test Chamber. 

 

Radiation patterns for the antenna has been measured with the USB dongle as 

stand-alone and inserted into a USB port in a Lenovo B590 laptop, with the 

display open and closed. 
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5.4.1 USB dongle inserted into Lenovo B590 laptop with 

display open 

 

Figure 5-5 Radiation pattern in XY-plane for SSD025 USB dongle inserted into Lenovo B590 
laptop, display open. 

 

 

Figure 5-6 Radiation pattern in XZ-plane for SSD025 USB dongle inserted into Lenovo B590 laptop, 
display open. 

 

 

Figure 5-7 Radiation pattern in YZ-plane for SSD025 USB dongle inserted into Lenovo B590 laptop, 
display open. 
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Figure 5-8 3D radiation pattern for SSD025 USB dongle inserted into Lenovo B590 laptop, display 
open. Maximum antenna peak gain is found to be in a cut that is not covered by the three planes 

XY, XZ and YZ. 
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5.4.2 USB dongle inserted into Lenovo B590 laptop with 

display closed 

 

Figure 5-9 Radiation pattern in XY-plane for SSD025 USB dongle inserted into Lenovo B590 
laptop, display closed. 

 

 

Figure 5-10 Radiation pattern in XZ-plane for SSD025 USB dongle. Dongle inserted into Lenovo 
B590 laptop with display closed. 

 

 

Figure 5-11 Radiation pattern in YZ-plane for SSD025 USB dongle. Dongle inserted into Lenovo 
B590 laptop with display closed. 
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Figure 5-12 3D radiation pattern for SSD025 USB dongle. Dongle inserted into Lenovo B590 laptop 
with display closed. Maximum antenna peak gain is found to be in a cut that is not covered by the 

three planes XY, XZ and YZ. 
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5.4.3 USB dongle stand-alone 

 

Figure 5-13 Radiation pattern in XY-plane for SSD025 USB dongle. USB dongle stand-alone.  

 

 

Figure 5-14 Radiation pattern in XZ-plane for SSD025 USB dongle. USB dongle stand-alone. 

 

 

Figure 5-15 Radiation pattern in YZ-plane for SSD025 USB dongle. USB dongle stand-alone. 
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Figure 5-16 3D radiation pattern for SSD025 USB dongle as stand-alone. Maximum antenna peak 
gain is found to be in a cut that is not covered by the three planes XY, XZ and YZ. 
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 Summary 

The BLE antenna performance for the SSD025 USB dongle has been 

characterized.  

The initial antenna matching has been updated and the resulting VSWR, with 

the USB dongle positioned in a Lenovo laptop, is less than 1.5:1. 

The antenna efficiency is in the order of -5.5 to -6dB with the USB dongle 

positioned in a Lenovo laptop.  

 

The maximum antenna peak gain is measured to be: 

USB dongle as stand-alone:    -2.3dBi 

USB dongle positioned in a Lenovo laptop, display closed: +0.2dBi 

USB dongle positioned in a Lenovo laptop, display open: -0.2dBi 
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