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SEMI P14-0997 
DETERMINATION OF TIN IN POSITIVE PHOTORESISTS BY GRAPHITE 
FURNACE ATOMIC ABSORPTION SPECTROSCOPY 

This Standard was technically approved by the Micropatterning Global Technical Committee. This edition was 
approved for publication by the global Audits and Reviews Subcommittee. 

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. 

1  Scope 
1.1  This procedure is a graphite furnace atomic absorption analytical method for tin in photoresist. The applicable 
concentration range is 0.1 to 1 ppm when the sample is diluted one to ten. The precision was found to be within 
0.1 ppm in a round robin analysis between four laboratories. 

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  Instrument Conditions 
2.1  An atomic absorption spectrometer equipped with a graphite furnace is used with graphite tubes equipped with 
pyrolytically coated graphite platforms for sampling. 

2.2  The 224.6 nm emission line from a hollow cathode tin lamp is used as the analytical absorption line. 

Table 1 Furnace Program#1 

Dry Step Char Step Atomization 
Step 

Temperature (°C) 110 800 2700 
Ramp time (s) 20 20 0#2

Hold time (s) 20 20 5 
#1 Argon flow rate of 50 mL/min. 
#2 Maximum power heating. 

3  Sample Preparation 
3.1  The sample is diluted 1/10 (1 part sample + 9 parts solvents weight/weight) in 2-methoxyethanol or another 
suitable solvent for positive resist. The solvent should contain less than 0.01 ppm of tin. 

4  Standards 
4.1  The standards should be weight/weight (mg/kg) and should be diluted weight/weight since results will be 
expressed in mg/kg. 

4.2  A 50 ppm tin standard is prepared by diluting a 500 ppm tin standard in oil to 50 ppm with xylene. 

4.3  A 1 ppm standard is made by diluting the 50 ppm standard in 2-methoxyethanol or another suitable solvent. 

5  Procedure 
5.1  A 20 µL volume of 1 ppm tin standard is transferred to the platform by Eppendorf pipette. The furnace program 
is run and absorbance measured. The absorbance of the 1 ppm tin standard should be in the range of 0.2 absorbance. 
Measure the absorbance of the solvent and sample in an identical manner. 
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6  Calculation 
ppm tin (mg/kg)=
Abs. Sample× ppm Standard × dilution factor

Abs. Standard  
6.1  Detection Limit — The detection limit is a function of the dilution factor and can vary by instrument. The solution 
factor should be taken into account in calculation of the detection limit. 

6.1.1  Detection limit (ppm) = s × dilution factor where s = standard deviation of instrument reading in PPM. 

 

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. 

 

Copyright by SEMI®, 673 S. Milpitas Blvd., Milpitas, CA 
95035. Reproduction of the contents in whole or in part is 
forbidden without express written consent of SEMI. 
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