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Preface
This document is drafted as per GB/T 1.1-2020 Directives for standardization—Part 1: Rules for the structure and drafting of standardizing documents. 
GB/T 20510-2017 Indium Tin Oxide Targets is replaced by this Document. Compared with GB/T 20510-2017, main changes technically are as follows.
a) Application scope is changed from It is for the indium tin oxide targets, consisting of In2O3 and SnO2= 90:10 wt.% to It is for the indium tin oxide targets consisting of In2O3 and SnO2 under certain ratio.
b) The term of Kelvin Bridge is deleted. (See Chapter 1 in Version 2017).

c) Referred Standardized Documents is added. (See 5.2 while Chapter 2 in Version 2017)

d) Content of density is added. (See 3.2 while 3.2 in Version 2017)

e) Classification method is changed from as per density to as per the ratio and numbers of Indium oxide and tin oxide. (See 5.1.1 while 4.21. in Version 2017)

f) Requirements for main chemical component are changed. (See 4.1 in Version 2017)

g) Requirements for physical properties are changed. (See 5.3, while 4.4 in Version 2017)

h) Contents of physical specification is changed. (See 5.3 while 4.4 in Version 2017)

i) Surface Quality is changed to Appearance Quality. (See 5.4 while 4.5 in Version 2017)

j) Internal Quality is added. (See 5.5)

k) Analytical methods for chemical components are changed. (See 6.1 while 5.1 in Version 2017)

l) Inspection items are changed. (See 6.3 while 5.3 in Version 2017)

Some contents of this Document may be related to patents. The authority that issues this Document shall not take on responsibility of patents.
It is proposed by the China Non-Ferrous Metals Industry Association.

It is filed by the National Non-Ferrous Metals Standardization Technical Committees (SAC/TC 243).

It is drafted mainly by Vital Thin Film Materials(Guangdong) Limited Company, Zhuzhou Smelter Group Co. Ltd., Guangxi Crystal Union Photoelectric Materials Co., Ltd., Shenzhen Nonfemet Company, Zhuzhou Torch Antai New Materials Co., Ltd., Wuhu Yingri Technology Limited Company, CNBM(Chengdu) Optoelectronic Materials Co., LTD., OMAT Advanced Materials Company, Hebei Hengbo New Materials Technology Co.Ltd., Fujian Acetron New Materials Co., Ltd, Zhongshan ZL Advanced Materials Technology, Shanghai University, Vital Materials.
Drafters are as follows:

History records of this document and the replaced version are as follows:

· The first version was issued in 2006 as GB/T 20510-2006 Indium Tin Oxide Targets
· The first revised version was issued in 2017.

· This is the second revised version.
Indium Tin Oxide Targets

1 Scope
This document stipulates the technical requirements, testing methods, rules of inspection, logo and tags, packaging, transportation, storage, attachments, and orders.
It is for the indium tin oxide targets (abbreviated to ITO hereinafter) consisting of In2O3 and SnO2 under certain ratio, which are applied for transparent conductive thin film as a core material.
2 Referred Standardized Documents
The contents of the following documents constitute the necessary provisions of this Document by standardized quotations, where the quoted documents with dates are applicable for this Document while the latest versions of those without dates, including all the revised lists, are applicable for this Document.
GB/T 1551 Test method for measuring resistivity of monocrystalline silicon- In-line four-point probe and direct current two-point probe method
GB/T 5163 Sintered metal materials，excluding hard metals - Permeable sintered metal materials - Determination of density，oil content，and open porosity 
GB/T 13298 Inspection Method of Microstructure for Metals

GB/T 16535 Fine ceramics (advanced ceramics, advanced technical ceramics). Test method for linear thermal expansion of monolithic ceramics by push-rod technique

GB/T 6569 Fine ceramics (advanced ceramics, advanced technical ceramics) - Test method for flexural strength of monolithic ceramics at room temperature

SL 499 Standard test method for determining residual stresses by the hole-drilling strain gage method
GB/T 8170 Rules of rounding off for numerical values & expression and judgement of limiting values 
3 Terms& Definitions
The terms and their definitions as follows are applied in this Document. 
3.1 Bulk density

Materials’ weight per volume.
3.2 Relative density
The ratio of the bulk density and theoretical density
Table 1 Theoretical density of all numbers

	Number
	Theoretical density

	ITO90
	7.155

	ITO93
	7.163

	ITO95
	7.167

	ITO97
	7.172

	ITO98
	7.174

	ITO99
	7.177


4  Types 

ITO targets have two types, namely planer targets and rotatable targets. There are six numbers as per the ratio of In2O3 and SnO2, namely ITO90, ITO93, ITO95, ITO97, ITO98, ITO99.
5 Technical Requirements
5.1 Chemical Component
5.1.1 The main chemical component should be in line with Table 2

Table 2 The main chemical component
	Number
	（In2O3:SnO2）wt.%
	Tolerance of Tin oxide（%）

	ITO90
	90:10
	±0.5

	ITO93
	93:7
	±0.4

	ITO95
	95:5
	±0.3

	ITO97
	97:3
	±0.3

	ITO98
	98:2
	±0.2

	ITO99
	99:1
	±0.1


5.1.2  Impurities
ITO’s impurities should be up to the following specification. 
Table 3 ITO’s Impurities
	
Content of Impurities ≤（×10-4）%

	Fe
	Al
	Si
	Cu
	Pb
	Cd
	Ni
	Cr
	Tl
	Fe

	15
	10
	15
	5
	5
	5
	5
	5
	5
	15


There is no requirement for purity, so here there is no rules for total impurities.

5.1.3 Others
Both the supplier and the customer shall negotiate and decide it with each other when there are other special requirements for ITO’s weight percentage or impurities..
5.2 Physical Properties
5.2.1 ITO’s physical properties should be in line with Table 4

Table 4 ITO’s physical properties

	Number
	Relative density（%）

(≥)
	Resistivity（×10-4Ω·cm）(≤)
	Linear expansion（℃-1）（≤）
	Flexure strength（MPa）（≥）
	Residual stress（MPa）（<）
	Average grain size（μm）（≤）

	ITO90
	99.6
	1.6
	9
	150
	10
	10

	ITO93
	98.7
	1.7
	9
	100
	10
	10

	ITO95
	98.6
	1.8
	9
	80
	20
	20

	ITO97
	98.6
	1.9
	9
	100
	30
	30

	ITO98
	98.0
	3.0
	9
	80
	30
	30

	ITO99
	98.0
	16
	9
	80
	30
	40


5.2.2 Both the supplier and the customer shall negotiate and decide it when there are other requirements for ITO ‘s physical properties.
5.3 Physical specification
ITO has two types, namely planer targets and rotatable targets. Both the supplier and the customer shall negotiate and decide the specification and tolerance. 
5.4 Appearance Quality
5.4.1 Surface roughness of ITO≤1.0μm.
5.4.2 ITO should be greyish-green or ash black with uniform color.
5.4.3 ITO should be flat, clean and smooth on the surface without chipping, fingerprints, foreign matters or contamination. 
5.4.4 Porosity’s diameter of ITO is no more than 0.3mm and number of porosity per volume ≤5∕cm2 .
5.5  Product’s Internal Quality
There should be no cracks internally.
6 Testing Methods
6.1 Chemical Component Analysis
It is carried out based on the decision that the supplier and the customer negotiate it and make.
6.2 Physical Properties
6.2.1 Relative density
The bulk density is carried out via GB/T 5163, and then the relative density is calculated according to the bulk density and theoretical density.
6.2.2 Testing methods for resistivity
It is carried out via GB/T 1551.
6.2.3 Liner expansibility 

It is carried out via GB/T 16535.
6.2.4 Testing methods for flexural strength
It is carried out via A GB/T 6569.
6.2.5 Testing methods for residual stresses
It is carried out via SL 499.
6.2.6 Average Grain Size

It is carried out via GB/T13298.
6.3 Physical Specification
The physical specification of ITO is determined by corresponding precision measuring devices. 
6.4 Appearance Quality
It is inspected visually or by a roughness tester.
6.5 Product’s Internal Quality
It is tested with ultrasonic equipment to check out damages.

7 Inspection Rules
7.1 Inspection& Acceptance
7.1.1 ITO should be inspected by the supplier’s quality an technical supervision department to guarantee the products are in line with the Document or orders. 
7.1.2 The costumer should check out the products received according to the Document. The costumer should inform the supplier in 30 days upon the receiving date if the inspection result is not in line with the Document or the orders(contracts). Both the two parties shall negotiate it with each other and solve it. Both the two parties shall take samples together whenever there is a dispute against the inspection results and the third authority party is involved.
7.2 Batching
ITO inspections should be sent in batches which are consisted of the same manufacturing process and the same batch of ITO powder.
7.3 Inspection Items
Inspection items and sampling should be in line with the regulations on Table 5.

Table 5 Inspection items, frequency of sampling and methods of sampling

	Inspection item
	Frequency of sampling
	methods of sampling
	Item required
	Item of inspection methods

	Chemical component
	Each batch
	Negotiated and decided by the both Parties
	5.1
	6.1

	Relative density
	Each batch
	Firstly, take 10% of samples randomly from the products by pieces, but at least from one piece; secondly, take 3-4 samples of 20mm*20mm with a linear cutting machine, cutting samples isometric ally; thirdly, clean them with an ultrasonic cleaning machine for the determination of bulk density. 

	5.2.1
	6.2.1

	Resistivity
	Each batch
	Firstly, take 10% of samples randomly from the products by pieces, but at least from one piece; secondly, take 10 rectangle samples of 120mm long with a linear cutting machine, cutting the edges; thirdly, clean them with an ultrasonic cleaning machine for the determination of resistivity.


	5.2.1
	6.2.2

	Liner expansibility
	Quarterly inspection
	Firstly, take 10% of samples randomly from the products by pieces, but at least from one piece; secondly, take 5 rectangle samples with the same size by a linear cutting machine, cutting the edges; thirdly, clean them with an ultrasonic cleaning machine for the determination of linear expansivity.
	5.2.1
	6.2.3

	Flexural strength
	Quarterly inspection
	Firstly, take 10% of samples randomly from the products by pieces, but at least from one piece; secondly, take samples required with a linear cutting machine, cutting the edges; thirdly, clean them with an ultrasonic cleaning machine for the determination of flexural strength.


	5.2.1
	6.2.4

	Residual strength
	Quarterly inspection
	Firstly, take 10% of samples randomly from the products by pieces, but at least from one piece; secondly, take samples required with a linear cutting machine, cutting the edges; thirdly, clean them with an ultrasonic cleaning machine for the determination of residual strength.
	5.2.1
	6.2.5

	Average grain size
	Quarterly inspection
	clean the samples that are done with the density inspection, and dry them with tissue to inspect 
	5.2.1
	6.2.6

	Physical specification
	Each piece
	Each piece
	5.3
	6.3

	Appearance quality
	Each piece
	Each piece
	5.4
	6.4

	Internal quality
	Each batch
	clean the samples that are done with the density inspection, and dry them with tissue to inspect 
	5.5
	6.5


7.4  Determination of Inspection Results
7.4.1 It is carried out by GB/T 8170 for the rounding off for values of the inspection results and to determine the values after rounded off.
7.4.2 This product is unqualified if the results of the chemical component, physical properties, internal quality are not in line with the Document.
7.4.3 This product is unqualified if the physical specification and appearance quality are not in line with the Document.
8 Logo& Tags, Packaging, Transportation, Storage & Attachments 
8.1 Logo& Tags

Each piece of ITO should show the following:

a) product name;

b) product number;
c) specification and size;
d) net weight;
e) production date;
f) company name.
8.2 Packaging

Each piece of ITO should be vacuumed packaged under the clean circumstance and anti-vibration should be implemented.
8.3Transportation & Storage         

ITO should be stored in a cool and dry place. Keep it from being vibrated, humid, stacked and secondary contamination during transportation and storage. 

8.4 Others
Both the supplier and the costumer shall negotiate with each other when the customer makes such special requests as logo and tags, packaging, transportation and storage of ITO.
8.5 Attachments
Attachments should be provided for each batch of ITO, including supplier’s information, product information, number of this Document, date of shipment or date of packaging, and the followings as well. 
a） Quality Warranty
· Product’s features, including features of raw materials and manufacturing process 
· Accountability for the product’s quality 
· COA and the inspection reports conducted and recognized by supplier’s technical supervision department. 
b）Qualifications
· Inspection items and the result, or conclusion;
· Batch number;
· Inspection date;
· Inspection technicians’ signatures or stamps;
c） Inspection reports of the in-process products or the finished; 
d） Product instruction: transport, use and store it properly; 
e） Others.
9   Contents of the Order
The following contents should be listed on the order as per needs when customers buy the products mentioned in this Document. 
a) Product name;
b) Types;
c) Weight;
d) Number of this Document;
e) Others.
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