Etching Purposes of High-Frequency Compound Semiconductors

1. Description of Use
  Etching of high-frequency compound semiconductors is a processing method to produce semiconductor transistors used for satellite communications and various radar systems which require excellent high-frequency characteristics in microwaves and millimeter waves.

2. Technical Feasibility of Alternative
To achieve excellent high-frequency characteristics, the technology of forming fine gate electrodes below 0.5µm is essential for the purpose.  To fabricate fine patterns by etching, use of surfactant containing PFOS with the following characteristics is necessary.  Alternate technology of PFOS with such characteristics currently being developed will be completed by November, 2014 judging by the results so far.

1) Has sufficient and stable surface activation effect
Etchants are composed of concentrated acid, alkali, oxidant and surfactant.  It is a very severe environment where a non-PFOS surfactant cannot maintain its surface activity.  PFOS is the only material that can evenly spread the etchant stably throughout the whole fine etching pattern below 0.5µm. 
2) Will not damage transistor performance
PFOS will not degrade contamination-sensitive transistor performance even it contacts the transistor, nor will it produce any damage that causes distortion or defect within the semiconductor substrate.
3. Social Impact
  Microwaves and millimeter waves are widely used for consumer, industrial, and defense applications as satellite broadcasting, satellite communications, inter-base station communications and various radar systems, because it is suitable for high-speed and long-distance information communication and for high security due to its straight propagation.  If compound semiconductor transistors used in the many applications above become not-manufacturable due to the ban on PFOS usage, it would have an immense impact.

For example, Japanese companies’ share, industries assess, of ultra low-noise transistors used in antennas for satellite broadcast receivers for households worldwide including in newly developing countries is at least 50%.  If the production of these devices becomes difficult, it will cause a supply shortage and price hikes of the antenna products, and the reception of the satellite broadcasting might be seriously hampered.  The aforementioned transistors are also used as one of the key devices in other areas, and a significant impact is anticipated.

4. Environmental Safety Measures

1) Etchant is used in facilities equipped with countermeasures for leakage.  All the etchant will be collected and burned for decomposition.  It is extremely unlikely that PFOS will be emitted to the environment. The environmental discharge of PFOS in the etching process is prevented by recovering and treating the PFOS suitably in the waste fluid.
2) Operators wear protective equipment so as not to allow the intrusion of PFOS into eyes or mouth or adherence to skin even if the etchant splashes.

























