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Abstract 

This paper compares a proposed dual-cell power amplifier with extended small-signal control 

bandwidth to a conventional half-bridge power amplifier for driving actuators in precision positioning 

systems. The dual-cell converter was first introduced in [1], and a control strategy is provided in [2] to 

improve the bandwidth and thereby reduce the power amplifier's error contribution in a high-precision 

positioning system. This paper compares the proposed dual-cell converter with the conventional 

solution, considering the effects of input and output disturbances. 

Figure 1 shows the single-phase half-bridge representation of the conventional power amplifier and 

the proposed dual-cell topology. The proposed dual-cell converter contains two cells: 1) a Low-

Frequency High-Voltage (LF-HV) cell that provides the main power to the load and is equivalent to the 

conventional power amplifier's switching cell, and 2) a High-Frequency Low-Voltage (HF-LV) cell that 

improves the controller's bandwidth. The HF-LV cell is not in the main power path and thus has a 

negligible effect on the converter's efficiency. Additionally, a simple unipolar voltage source is 

sufficient to supply this cell. However, a more complex dual-input single-output controller is required 

to control the dual-cell power amplifier. 

Figure 2. illustrates the traditional controller of the conventional power amplifier and the proposed 

control strategy for the dual-cell converter. To ensure a fair comparison, the LF-HV cell of the dual-cell 

power amplifier is exactly the same as that of the conventional power amplifier, and both are switched 

at 𝑓𝑠𝑤,𝑠𝑖𝑛𝑔𝑙𝑒 = 𝑓𝑠𝑤,𝐿𝐹 = 100 kHz. The HF-LV cell operates at 𝑓𝑠𝑤,𝐻𝐹 = 10 MHz.  

As Figure 3 (a) shows, the dual-cell converter's control bandwidth is considerably improved thanks to 

the inclusion of a high-frequency cell. Figure 3 (b) shows the sensitivity of both converters to their 

control inputs. The dual-cell converter has two control inputs, 𝑣𝑚,𝐿𝐹 and 𝑣𝑚,𝐻𝐹 while the single-cell 

converter has only one control input 𝑣𝑚. The peak sensitivity of the proposed dual-cell converter is 

reduced compared with the single-cell converter. However, this converter is more sensitive to high-

frequency input disturbances. Figure 3 (c) and (d) show the sensitivity of the power amplifiers to 
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output current and voltage perturbations. Again, while the overall peak sensitivity is considerably 

reduced for the dual-cell converter, it is more sensitive to high-frequency perturbations. 

The experimental results will be included in the final presentation. 

 

 

Figure 1: Single-phase half-bridge representation of (a) conventional power amplifier, and (b) dual-

cell power amplifier. 

 

Figure 2: Controller system of  (a) conventional power amplifier, and (b) dual-cell power amplifier. 
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(c) (d) 

Figure 3: (a) Proposed dual-cell converter controller open-loop gain compared with single-cell 

converter controller open-loop gain, (b) comparison between the sensitivity of the dual-cell 

converter to input disturbances and that of the single-cell converter, (c)-(d) comparison between the 

sensitivity of the dual-cell converter to  output disturbances and that of the single-cell converter. 
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