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A very super compact ground-plane insensitive printed antenna for WiFi triple band USB dongle applications is 

presented. The WiFi USB dongle is an independent device, but it needs to be attached to a mobile device (eg., 

laptop) to function, and the reality is that it must face different ground-plane sizes. As a small antenna element is 

used, the utilization of the ground-plane is beneficial to enhance antenna performance because the ground-plane 

is usually larger than the antenna element. Therefore, the overall effective antenna dimensions augment 

dramatically. As a consequence, the corresponding gain and the bandwidth of the antenna system are increased. 

While the use of the ground-plane as a part of the radiator is advantageous, it also caused disadvantage at the same 

time in practical operation. The antenna performance in terms of gain and input impedance varies due to the 

influence of the varied ground-plane. The proposed antenna consists of asymmetric T-type monopole (ATM) and 

loop-structure which is protruded from ground-plane (USB dongle body), which is printed on FR4 glass epoxy 

substrate (with the thickness of 1.6 mm, relative permittivity of 4.3 and loss tangent of 0.023) as shown in Fig. 1. 

 

Figure 1. Geometry and dimensions of the proposed antenna module. (Unit: mm) 

 The electrical-length of ATM can be determined from the one quarter-wave length at the 5.15 GHz, jointly with 

50 mm x 15 mm ground-plane for covering 2400 MHz-2500 MHz, 5150 MHz-5850 MHz and 5925 MHz-7125 

MHz. In the real situation, the scenario of WiFi USB dongle by itself is denoted as ”Original”, and connecting to 

the laptop (which with larger ground-plane) is denoted as ”Application”, the measurement impedance bandwidth 

results as shown in Fig. 2. The function of loop structure is like a sleeve balun, which could overcome the 

frequency offset is verified. 

 
Figure 2. The measured reflection coefficient against frequency. 
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