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SEMI M14-89 
SPECIFICATION FOR ION IMPLANTATION AND ACTIVATION 
PROCESS FOR SEMI-INSULATING GALLIUM ARSENIDE SINGLE 
CRYSTALS 

This Standard was technically approved by the Silicon Wafer Global Technical Committee. Originally 
published in 1989. 

NOTICE: This Standard or Safety Guideline has an Inactive Status because the conditions to maintain Current Status 
have not been met. Inactive Standards or Safety Guidelines are available from SEMI and continue to be valid for use. 

NOTICE: Paragraphs entitled ‘NOTE:’ are not an official part of this Standard or Safety Guideline and are not 
intended to modify or supersede the official Standard or Safety Guideline. These have been supplied by the global 
technical committee to enhance the usage of the Standard or Safety Guideline. 

1  Scope 
1.1  The purpose of this Standard is to present a process for ion implantation, activation, and measurement of the 
resulting layers so that meaningful comparisons can be made between various lots of semi-insulating GaAs. This test 
will be performed by the supplier so that product may be represented in a standard way. 

NOTE 1: This is intended to be an interim procedure for use until a standard test method is developed by ASTM. 

NOTICE: SEMI Standards and Safety Guidelines do not purport to address all safety issues associated with their use. 
It is the responsibility of the users of the Documents to establish appropriate safety and health practices, and determine 
the applicability of regulatory or other limitations prior to use. 

2  Process 
2.1  Candidate lots must pass SEMI GaAs specifications for resistivity, mobility, and thermal stability using standard 
ASTM referee techniques. 

2.2  Implantation Process 

2.2.1  Surface Preparation — The surface treatment shall be designed to remove residual oxide. 

2.2.2  Implant Angle Energy Species and Dose — An energy of 150 keV using Si29 to a dose of 2 × l012/cm2 and a tilt 
of 11° to 13° from the (100) toward the (110). 

2.3  Activation Process 

2.3.1  Surface Preparation — No chemical treatment should be performed prior to activation. 

2.3.2  Activation — The samples shall be subjected to a temperature of 850°C for 10 minutes with a second proximity 
wafer directly in contact with the implanted surface. The proximity wafer shall be identical to the subject wafer except 
not subjected to ion implantation. The ambient of the furnace shall be a gas such as nitrogen or argon. 

2.4  Layer Evaluation 

2.4.1  Evaluation of the activated samples shall be based upon CV profiling, mobility, and resistivity as specified 
according to standard ASTM techniques. 
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NOTICE: SEMI makes no warranties or representations as to the suitability of the Standards and Safety Guidelines 
set forth herein for any particular application. The determination of the suitability of the Standard or Safety Guideline 
is solely the responsibility of the user. Users are cautioned to refer to manufacturer’s instructions, product labels, 
product data sheets, and other relevant literature, respecting any materials or equipment mentioned herein. Standards 
and Safety Guidelines are subject to change without notice. 

By publication of this Standard or Safety Guideline, SEMI takes no position respecting the validity of any patent rights 
or copyrights asserted in connection with any items mentioned in this Standard or Safety Guideline. Users of this 
Standard or Safety Guideline are expressly advised that determination of any such patent rights or copyrights and the 
risk of infringement of such rights are entirely their own responsibility. 
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