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North America Gases Spec Task Force
SEMI Standards Spring 2020 Meeting
March 30, 2020, 9.00am-10.00am
SEMI HQ, 
673 S. Milpitas Blvd 
Milpitas, CA 95035

Note: Metallic Materials Task force meeting is as scheduled, but solely via Web conferencing due to COVID-19. 

AGENDA

	Item#
	Topic
	Time

	1
	Welcome, Call to Order
	9:00 – 9.05am

	1.1
	Introductions
	

	1.2
	Required Elements (Membership requirements, Antitrust and Intellectual Property Reminders, Effective Meeting Guidelines)
	

	1.3
	Agenda Review
	

	2
	Review of Previous Meeting Minutes
	9:05- 9.15am

	
	

	

	3
	Old Business: 
	

	3.1
	Review Cycle 2 Ballot Results


	

	3.2
	 Adjudication for 6623 (Auger)
	

	3.3
	
	

	4
	New Business:
	9.15am-9.50am

	4.1
	[bookmark: _GoBack]New standard Doc 6582, New Standard: Test Method for Measuring Pitting Resistance of Stainless Steel Components. (Drafted by Mike Blum, MTA)



	

	4.2
	Doc 6612, New Subordinate Standard: Test Method for the Determination of Conductance of Fluid Handling Components at Subatmoshperic and Vacuum Pressure, to SEMI F32-0211
(Rob Shutler, Swagelok)

	

	5
	Action Items Review

Five year review:
	SEMI F79-0914
	Guide for Gas Compatibility with Silicon Used in Gas Distribution Components
	Fall 2019
	Materials TF

	SEMI F105-0914
	Guide for Metallic Material Compatibility in Gas Distribution Systems
	Fall 2019
	Materials TF

	SEMI F60-1214
	Test Method for ESCA Evaluation of Surface Composition of Wetted Surfaces of Passivated 316L Stainless Steel Components
	Fall 2019
	Materials TF

	SEMI F73-1214
	Test Method for Scanning Electron Microscopy (SEM) Evaluation of Wetted Surface Condition of Stainless Steel Components
	Fall 2019
	Materials TF



	9.50am-9.55am

	6
	Next Meeting and Adjournment
	9.55am-10.00am

	6.1
	Next meeting will be held at SEMICON West Standards Meeting on July 20, 2020 in San Francisco, CA 
	



Teleconference and Web Meeting Information:

	Please make sure RingCentral meetings app is installed on your device prior to joining the meeting



Join from PC, Mac, Linux, iOS or Android: https://meetings.ringcentral.com/j/1488080977 
Or Telephone:
    Dial (for higher quality, dial a number based on your current location):
    US: +1(773)2319226
    Meeting ID: 148 808 0977
    International numbers available: https://meetings.ringcentral.com/teleconference
SEMI Standards	SEMI Standards Spring 2020 Meetings	Metallic Materials Task Force
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Metallic Materials for Gas Delivery Systems TF Meeting Summary



Date: Nov 04, 2019, 9am-10am

TF Co-Chair: Bill Kiikvee. Acting Co-Chair: M. Saleem



Summary:

· Rob Shutler presented update on Test Method for Flow Coefficient of High Purity Shut Off valves in Vacuum Condition

· Round robin test plan developed

· Will use a standardized test valve

· 6 participants identified

· Target completion date for finishing evaluation by Spring 2019

· New standard will be created as a subordinate document, F32.1

· Plan to re-ballot F74, F32 (which previously failed ballot)

· Follow-up with Bill 

· Issue Reapproval SNARF for F72 (Reapproval, Auger Electron Spectroscopy test method)

· For Cycle 9-2019, or Cycle 1, or 2-2020

· SEMI E49.6, E49.8- Work together with Filters and Purifiers TF and re-write the document. The last update was in 2003 and documents require major updates. Issue SNARFs for re-write.

· Next meeting: Spring SEMI Standards Meeting 2020, March 30, 9-10am.
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Ballot Results

Materials of Construction of Gas Delivery Systems Task Force

Gases Cycle 2-2020

1. Doc. 6623: Reapproval for SEMI F72-0214, Test Method for Auger Electron Spectroscopy (AES) Evaluation of Oxide Layer of Wetted Surfaces of Passivated 316L Stainless Steel Components

		1

As Cast Ballot Tally Summary For
Document 6623



		Return Percentage: 65.15%

		TC Voting Interest Returns: 43


TC Voting Interest Distribution: 66



		Total Voting Interests/Votes Received: 78/87

		



		Number of Accepts: 36

Accept %: 100.00%

		Number of Rejects: 0



		Total Comments: 2

		Total Rejects: 0



		Comment Issuer(s):


Yoshida, Yutaka (Daido Steel America)


Cao, Clark (NAURA)

		Reject Issuer(s):








Accept Comments

Yoshida, Yutaka (Daido Steel America)

Page 4 Figure 1, the legend for green line should be 'Fe', not 'F'.

Abstain Comments


Yoshida, Yutaka (Daido Steel America)


The referenced figure numbers in three Figures titles of Appendix 1 have mistakes, the referenced figure numbers  of Figure A1 5, A1 6 and Figure A1 12 should be changed to 'Theoretical Depth Profile of Figure A1 4, Figure A1 4 and Figure A1 11.

1
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SEMI Draft Document 6582

New Standard:  TEST METHOD FOR THE ELECTROCHEMICAL CRITICAL PITTING VOLTAGE TESTING OF STAINLESS STEEL SURFACES USED IN CORROSIVE GAS SYSTEMS

1     Purpose 

1.1 The purpose of this Test Method is to determine the relative resistance to pitting corrosion of the wetted surfaces of components intended for use in corrosive gas distribution systems for semiconductor manufacturing. This Test Method is an adaptation of ASTM G-61 and is intended to differentiate between alloy compositions or manufacturing processes.

2     Scope 

2.1 This Test Method describes a procedure, based on the electrochemical critical pitting voltage (CPV), which is used to rank the pitting corrosion resistance of wetted surfaces of tubing or test coupons of representative finished surfaces intended for use in corrosive gas systems. Pitting corrosion is believed to be a major corrosion failure mode in semiconductor gas delivery systems, particularly in components and tubing welded and exposed to corrosive gases and moisture.

2.2 This Test Method is an adaptation of ASTM G61. The adaptation describes a method for performing the test method on wetted surface sections of complete fittings such as glands, elbows and blocks as well as tubing cut from gas supply systems. It is an aqueous immersion method.

2.3  The test method is reproducible and provides a metric (CPV) in addition to a qualitative (visual) evaluation of corrosion resistance.

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.



3 Limitations

3.1 Only analysts familiar with the instrumentation and technique should use this Test Method.

3.2  The test conditions of this Test Method do not simulate actual service in a corrosive gas supply system. Thus the test results may not correlate to relative corrosion resistance in a specific corrosive gas or corrosive gas supply system.

3.3 The CPV is valid in a range from the corrosion potential to 1Volt as measured against a standard calomel reference electrode.

3.4 Since alloy composition and surface parameters can affect the results of the test, all variables other than the one being tested must be fixed during the test in order to obtain reproducible and comparable results.

3.5 Values stated in SI units are to be regarded as Standard. No other units of measurement are included in this Standard.









4    Referenced Standards and Documents 



4.1 SEMI Standards and Safety Guidelines

     SEMI F19 — Specification for the Surface Condition of the Wetted Surfaces of Stainless Steel Components 



4.2 ASTM Standards1 



ASTM G3 — Standard Practice for Conventions Applicable to Electrochemical Measurements in Corrosion Testing 

ASTM G15 — Standard Terminology Relating to Corrosion and Corrosion Testing 

ASTM G 61 — Standard Test Method for Electrochemical Pitting Testing of Stainless Steels 

NOTICE: Unless otherwise indicated, all documents cited shall be the latest published versions.



5    Terminology

NOTE 1: Unless otherwise stated, the sign conventions used in this Test Method are in agreement with ASTM G3, and the terminology relating to corrosion and corrosion testing is as defined in ASTM G15.

5.1 Abbreviations and Acronyms

5.1.1   CPV – Critical Pitting Voltage 

5.1.2   OCP – Open Circuit Potential 

5.1.3   SCE – Saturated Calomel Electrode 

5.1.4   mV – Millivolts 

5.1.5  μA/cm2 – Microamperes per square centimeter 

5.1.6  M – Molar Concentration 

5.2  Definitions

5.2.1 Critical Pitting Voltage — the lowest electrochemical potential at which stable propagating pitting occurs on the test surface under the specified test conditions, as indicated by a rapid increase beyond a specified limit of the measured anodic current density of the test surface. 

5.2.2 Luggin Probe — A capillary ended tube that holds the reference electrode. The capillary end is filled with the test solution and situated close to the test specimen so that the reference electrode senses the solution potential at this open tip. Also known as a Luggin-Haber capillary. 

5.2.3 Open Circuit Potential — The potential between the test specimen and the counter electrodes with no electrical connection. 

5.2.4 Pitting — corrosion of a metal surface, confined to a point or small area, that takes the form of cavities. 

5.2.5 Crevice Corrosion — Corrosion at a cavity between adjoining pieces or at the edge of a seal or masking paint. 

5.2.6 SCE Reference Electrode — Saturated Calomel Electrode (SCE), a standard reference electrode based on the   reaction between elemental mercury and mercury chloride. 

5.2.7 Wetted surface — surfaces of a component in contact with the contained fluids.











6 Summary of Test Method

6.1 Prepare a 3.56 % (by weight) sodium chloride solution by dissolving 34 g of reagent grade NaCl in 920 mL of distilled water.

6.2 Prepare test fitting as shown in Figures 1 and 2 below. Transfer 900 mL of test solution to the polarization cell, ensuring that the specimen remains above the solution level.

6.3 Bring the temperature of the solution to +25°C by immersing the test cell in a controlled-temperature water bath or by other convenient means.

6.4 Place the auxiliary electrode, Luggin probe, and other components in the test cell. 

6.5 Purge the solution sufficiently with nitrogen gas to remove oxygen before specimen immersion (minimum of 1 hour).

6.6 Immerse the specimen for 1 h before initiating polarization. Ensure the environment is maintained while the specimen is lowered into the test solution.
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Figure 1 
Wired gland with epoxy sealing exposed wire surfaces
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Figure 2 

Coated gland with toroid and internal wetted surface exposed for testing





7    Apparatus

7.1  Suitable Polarization Cell – with a volume of about 1000 cm3, equivalent to or similar to that recommended in Reference Test Method G 5. Furthermore, the cell needs to be appropriately sealed to avoid oxygen access and include a secondary bubbler for the release of exhaust gas without the back diffusion of oxygen. The cell should have suitable necks or seals to permit the introduction of electrodes, gas inlet and outlet tubes, and a thermometer. Test Method G 5.

7.2 Specimen-- The specimens will generally be manufactured  from appropriate components such as glands,    elbows, tubing. 



7.3 Potentiostat (Note 1) —A potentiostat that will maintain an electrode potential within 1 mV of a preset value over a wide range of applied currents should be used. For the type and size of standard specimen supplied, the potentiostat should have a potential range of −1.0 to +1.6 V and an anodic current output range of 1.0 to 105μA. Most commercial potentiostats meet the specific requirements for these types of measurements.



7.4 Potential-Measuring Instruments (Note 1)—The potential-measuring circuit should have a high input impedance on the order of 1011 to 1014 V to minimize current drawn from the system during measurements. Instruments should have sufficient sensitivity and accuracy to detect a change in potential of 61 mV, usually included in commercial potentiostats. An output as a voltage is preferred for recording purposes.



7.5 Current-Measuring Instruments (Note 1)—An instrument that is capable of measuring a current accurately to within 1 % of the absolute value over a current range between 1.0 and 105 μA should be used. Many commercial units have a build-in instrument with an output as a voltage, which is preferred for recording purposes. For the purpose of the present test a logarithmic output is desirable.



7.6 Anodic Polarization Circuit—A scanning potentiostat is used for potentiodynamic measurements. Potential and current are plotted continuously using an X-Y recorder and a logarithmic converter (contained in the potentiostat or incorporated into the circuit) for the current. Commercially available units are suitable.



7.7.1 Counter Electrodes—The counter electrodes may be prepared as described in Reference Test Method G5 or may be prepared from high-purity platinum flat stock and wire. A suitable method would be to seal the platinum wire in glass tubing and introduce the platinum electrode assembly through a sliding seal. Counter electrodes should have an area at least twice as large as the test electrode.



7.7.2 Reference Electrode5—A saturated calomel electrode with a controlled rate of leakage (about 3 μL/h) is recommended. This type of electrode is durable, reliable, and commercially available. Precautions should be taken to ensure that it is maintained in the proper condition. The potential of the calomel electrode should be checked at periodic intervals to ensure the accuracy of the electrode.



Note 1—These instrumental requirements are based upon values typical of the instruments in the five laboratories that have provided the data used in determining the standard polarization plot.







8.    Reagents and Materials



8.1 Purity of Reagents—Reagent grade chemicals shall be used in all tests. Unless otherwise indicated, it is intended that all reagents shall conform to the specifications of the Committee on Analytical Reagents of the American Chemical Society.

 

8.2 Purity of Water—The water shall be distilled or deionized conforming to the purity requirements of Specification D1193, Type IV reagent water.



9 Calibration and Standardization

9.1 Standard polarization plots, based on the potentiodynamic data from five different laboratories, were prepared. These plots show the mean values and a range of 62 standard deviations. 

9.2 The spread in data obtained from a number of laboratories and used in the preparation of the standard plot (Fig. 3) demonstrates the reproducibility that is possible when a standard procedure is followed. An investigator’s data should fall within the range of 62 standard deviations since this includes 95 % of all data provided random variations are the only source of error. No information is available on the repeatability when one laboratory conducts several identical tests. Crevice corrosion under gaskets may lead to erroneous results.

9.3  Chemical Composition of Type 304 Stainless Steel  Used in the Round Robin Testing,  G61 − 86 (2009) 

Weight % (UNS S30400) Carbon 0.003 0.060 Chromium 15.29 18.46 Cobalt 2.05 .Columbium ... 0.11 Copper ... 0.17 Iron 5.78 balance Manganese 0.48 1.43 Molybdenum 16.03 0.17 Nickel balance 8.74 Phosphorus 0.018 0.029 Silicon 0.05 0.60 Sulfur 0.006 0.014 Vanadium 0.20 Tungsten 3.62 ... 

9.4 Samples of Standard Type 304 stainless steel (UNS S30400) and the Alloy C-276 (UNS N10276) used in obtaining the standard reference plot are available for those who wish to check their own test procedure and equipment.

9.5 When testing iron-, nickel-, and cobalt-based alloys according to this test method, the repeatability and reproducibility would be expected to be similar to the standard material. However, no data is currently available on other alloys.

This test method, when conducted in accordance with the procedures described herein, ranks some iron-, nickel-, and cobalt-based alloys relative to their resistance to and corrosion in chloride-containing environments, such as seawater. The test method will not necessarily rank materials
properly in environments which are significantly different from aqueous, ambient temperature aerated sodium chloride. For other alloys tested in other electrolytes, there is currently no information.
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Figure 3

Standard Potentiodynamic Polarization Plot (Forward Scan)



10 Procedure 

10.1 Assemble the electrode holder and place in the polarization cell. Transfer 900 mL of test solution to the polarization cell, ensuring that the specimen remains above the solution level.

10.2 Bring the temperature of the solution to 25°C by immersing the test cell in a controlled-temperature water bath or by other convenient means.

10.3 Place the platinum auxiliary electrodes, salt-bridge probe, and other components in the test cell. Fill the salt bridge with test solution and locate the probe tip approximately 1 mm from the working electrode.

NOTE 2—The levels of the solution in the reference and polarization cells should be the same. If this is impossible, a closed solution-wet (not greased) stopcock can be used in the salt bridge to eliminate siphoning.

10.4 Purge the solution sufficiently with an appropriate gas to remove oxygen before specimen immersion (minimum of 1 hour). Nitrogen is an example of an appropriate gas.

10.5 Immerse the specimen for 1 h before initiating polarization.

A sliding seal can be used to ensure that an oxygen-free environment is maintained while the specimen is lowered. It is important that all oxygen be removed by purging prior to polarization, otherwise, more noble initial corrosion potential values will be observed.

10.6 Potential Scan—Start the potential scan 1 h after specimen immersion, beginning at the corrosion potential (Ecorr), and scan in the more noble direction at a scan rate of 0.17 V/h Record the current continuously with change  potential on an X-Y recorder using semilogarithmic paper.

10.8 The onset of localized corrosion is usually marked by a rapid increase of the anodic current at potentials below the oxygen-evolution potential. When the current reaches 5 mA (5 × 10 3 μA), reverse the scanning direction (toward more active potentials).

10.9 Plot anodic polarization data on semi logarithmic paper in accordance with Practice G3 (potential-ordinate, current density-abscissa). A plot of representative polarization curves generated by the practice is shown in Fig. 4.
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Figure 4

Schematic of Cyclic Potentiodynamic Curve Illustrating Corrosion Parameters











11 Calculations 

11.1  Critical Pitting Voltage  —This value is taken from the electrochemical potential-corrosion current plot at the point at  which there is a rapid increase in corrosion current as pitting occurs on an otherwise passive surface.

11.2  When comparing critical pitting voltages of two dissimilar components, it is recommended that these values be standardized.  A defined corrosion current density should be chosen at a point where continuous pitting has occurred.

NOTE 3: It should be noted that before the onset of continuous pitting, sudden corrosion current increases can occur and then fall back to the passive corrosion current due to pit initiation and repassivation.



12 Report



12.1 The report should contain a detailed description of the test specimen, including metallurgical and surface conditioning.

12.3 A description of the test conditions should be reported including temperature of the test solution.

12.4 The following results should be presented in the report:

12.4.1 The critical pitting voltage (CPV);  

12.4.2 If no pitting occurs, then the value of 1Volt can be indicated.

12.4.3 A copy of the cyclic polarization curve.

12.4.4 A description of the appearance of any corrosion observed on the specimen should be described.

12.4.5 Photo documentation of representative pitting is required.

13 Related Documents
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Rationale

X1.1 This test method is based on ASTM Specification G-61 which in turn was based on the original work of many investigators, some of whom are listed in the references below.  The critical data point is the potential above which pits nucleate and grow, that is, CPV. The higher the CPV, the more resistant the metal is to pitting corrosion. 

X1.2 Deaerating the solution with nitrogen gas before and during the test will lower the concentration of dissolved oxygen in the solution. This condition is necessary for the determination of the critical potentials Eb and Ep, if their actual values are close to or lower than the rest potential in the presence of oxygen. Since the current measured during anodic polarization (the applied anodic current) is the difference between the anodic and cathodic currents, cathodic reduction of dissolved oxygen may cause an error in the measurement of the anodic current density (that is, a greater cathodic current will cause a smaller difference between anodic and cathodic currents). Consequently, this may result in artificially higher values of Eb or Ep. Lowering the oxygen concentration moves the potential, at which the oxidation and reduction currents are equal, to a lower value. This allows determination of true values of Eb or Ep at potentials, at which the oxygen reduction current in the aerated solution would be significant.

NOTICE: Semiconductor Equipment and Materials International (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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