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Abstract 

Radio communications with extreme bandwiths require also correspondingly high carrier 

frequencies. An effective method to create high carrier frequencies up the terahertz frequency 

range is utilizing optoelectronic mixing of semiconductor laser signals. The optoelectronic RF signal 

generation has the advantage that it even works in frequency ranges where no amplifiers are 

available. The optoelectronic mixing is typically carried out by combining two laser signals and 

detecting the combined (sum) signal with high-speed photodiodes or photoconductors. Signal 

modulation may be performed by modulating one of the laser signals with Mach-Zehnder 

modulators which show both linear and nonlinear distortions. Due to the high carrier frequencies, 

even for small distances between transmitter and receiver, high antenna gain is necessary. In order 

to track line-of-sight in case of moving or portable terminals, adaptive beamforming has to be used. 

Beamforming concepts which utilize multiple signal sources have the advantage that more transmit 

power compared with single source solutions is available. 
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