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Low temperature inductively coupled RF plasma for reactive ion etch processes is a widely 

used technique in the fabrication of semiconductor devices. With the ongoing shrink of 

geometrical device parameters the requirements on the etch results regarding uniformity, 

selectivity, anisotropy, etch rate and plasma induced damage are increasing. To meet the 

requirements, time modulated RF power sources are introduced to enlarge the parameter field 

which regulate the plasma properties [1-2]. To understand the influence of the pulsing 

parameters on the plasma properties, advanced plasma diagnostic methods are applied in this 

study. 

The experiments are performed at a commercial ICP etch tool for 300 mm silicon wafer with 

RF generators of 13.56 MHz for both source and bias. Both generators are linked in the 

synchronous pulse mode (source and bias pulsing at the same pulse cycle and duty ratio). The 

BCl3/Cl2 chemistry is used to etch high-κ dielectric materials like HfO2. 

In this contribution the results of plasma diagnostic measurements obtained with a high 

resolution optical emission spectrometer and a combined energy and mass analyser is 

discussed. In addition the time resolved emission data acquired with a photomultiplier tube is 

used to gain understanding of plasma composition during on and off period of a synchronized 

pulse. 
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(left) pulse average optical emission - full spectra; (right) pulse resolved optical emission - λ = 725.6 nm  
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