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1 Document Purpose

The purpose of this document is to present PIP Usage Notes for PIP 7C7: Semiconductor Test Data <V11.00.00>. This document was created by the collaborative efforts of a specific Validation Team. 

This document provides a recommended guideline for implementing a RosettaNet PIP® between Trading Partners.  This document provides information that articulates specific use by the Validation Team. This document should enable:

i. Shortened implementation lead-time by documenting the best way to map internal systems to RosettaNet Standards;

ii. Consistency in standards deployment; and

iii. Increased interoperability

1.1 Related Documents

· Specific PIP Specification Package (including Specification, ebBPSS XML and XSD files, etc.)

· RIG Fundamentals

2 Introduction

The Semiconductor Test Data Exchange (SCTDE)  Milestone Program activity aims to define a standards based process for the transmission of semiconductor test data from the Foundry and/or Test Services trading partner to the Customer. The objective of this activity is to improve information flow, data integrity and reduce the costs associated with the generation and management of test data for the Customer and their trading partner the Foundry and/or Test Services. 
2.1 Business Process Definition

The Semiconductor Test Data enables foundry and assembly test partners to deliver semiconductor test data to chip designers for data analysis. The complex fabrication process requires accurate disposition of data, which is required for foundry partners to understand and react to design issues.

2.2 Business Process Model
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Figure 2-1: SCTDE Business Process Flow
2.3 Supply Chain Roles
	Supply Chain 
Player
	
Supply Chain Role
	
Supply Chain Function

	Foundry 
	A trading partner which provides wafer fabrication services.

	Wafers are built to a specification. Foundry assures that wafers meet acceptance specifications to ship to Customer.

	Customer
	A trading partner which contracts with Foundry or Test Services partner for wafer fabrication and wafer and packaged die test services and negotiates acceptance specification for those services. The Customer is responsible for providing a system acknowledgement receipt to either the Foundry or Test Services trading partner based type of test data received.
	Contracts with a Foundry or Test Services partner for wafer fabrication and test services.



	Test Services
	A trading partner that specializes in wafer and/or packaged die testing.
	Wafers and/or packaged die are tested to the customer’s requirements.


2.4 Assumptions

The focus of this user guide is for Foundry, Test Services providers and customers a framework for the exchange of test data in a distributive supply chain model used in semiconductor manufacturing that is described in the use cases. The actual test data to be exchanged is negotiated between the customer and service provider and is governed by contract.
Disclaimer: It is NOT the intent of this document to provide every possible permutation of usage for this PIP.

2.5 SCTDE e-Business Processes 

Process Control Monitor (PCM)  Data

· Wafers are processed in the Foundry.

· PCM data is collected and wafers pass or fail based on negotiated acceptance criteria.

· Data is transferred to the Customer via B2B.
· Customer sends system acknowledgement receipt that file has been received.

Wafer Sort Data

· Wafers are shipped to Test Services trading partner.

· Customer provides Test Services trading partner with test program.

· Wafer sort data is transferred to Customer via B2B.  Customer sends system acknowledgement receipt that data file has been received.

Final Test

· A wafer or packaged die is delivered to Test Services trading partner to conduct Final Test.

· Final Test data is transferred to the customer via B2B. Customer sends system acknowledgement receipt that data file has been received.

For further information regarding the business process for this PIP, refer to the Business Process section (section 2) in the Description of Partner Interface Process for 7C7 (.doc).   Please note that the Description of Partner Interface Process is non-normative as the BPSS xml file is the normative message choreography. 
3 PIP Usage Notes

This section provides usage notes for data blocks utilized by the Validation Team within the specific PIP.  The purpose of this section is to provide the high-level data object information utilized in the PIP.  Note: This section is different from the Excel workbook, which focuses upon the acceptable values permitted for each data element (field). This PIP allows the user to access one of 3 test transaction points based on the location of the lot in the semiconductor manufacturing process:  Process Control Monitor (PCM), Wafer Sort and Final Test. The user should refer to the Description of 7C7 Message for details of data attribute definition and organizational structure of the PIP.
This section contains usage notes for data blocks within the PIP # 7C7: PIP 7C7 Notify of Semiconductor Test Data.

3.1 Semiconductor Test Data Exchange Usage Notes 
The exchange of semiconductor test data is governed by contract agreement with the customer and the service provider (Foundry or Test Services).  The data attribute fields used in the 7C7 need to be mapped to the end-user data base system for proper loading and engineering analysis. The structure of the 7C7 allows for maximum reuse of data attribute fields and classes. As with any type of data exchange methodology, the data integrity/content within the 7C7 transaction message is the responsibility with the sender and the parsing and loading of the information from the transaction message is with the receiver. 

The user of this PIP can reference SEMI Standard G81 Appendix 1 for definitions on notch orientation and quadrant and Appendix 2 on Strip Test.  The SEMI G81 standard is in revision.  For the latest information on SEMI Standards, the website address is www.semi.org/standards.

Data attribute equipmentID in Class Tester (3.1.1.13) is a string. It is recommended for users to utilize this attribute as a comma delimited string.  In this string users can input tester manufacturer, model type and tool identifier.  Example:  Teradyne_J750, T189 or Teradyne, J750, T189.
Data element block information to follow:

	Line #
	Cardinality
	PIP 7C7 :  Notify Semiconductor Test Data
	Usage

	1-80
	1
	Document Header
	This block is the standard information for document creation, sender and receiver information for the transaction between trading partners.

	81-147
	1..n
	LotReport
	This block provides information on where the lot has been fabricated or tested.

	148-175
	1
	Lot
	This block provides information about the lot: part number, lot type, wafer size, product name, sub-lot and technology

	176-196
	0..n
	Other Location
	This block provides information about the lot or sub-lot  moving to another fabrication or test site for additional processing.

	197-203
	0..n
	Pin
	This block provides information about pin data for wafer sort or final test.

	204
	0..1
	Quality Code
	Provides information on the quality status for a lot

	205
	0..1
	ReTest Type
	Describes how a test should be recombined with prior test data.

	206-216
	0..n
	Sort
	This block provides information on information collected at wafer sort or final test for sort information.

	217-221
	1
	TestOperationDescription
	LotStart and LotEnd attributes

	222-248
	1..n
	SetupReport
	This block contains information relating to wafer orientation, chip periodicity and tester equipment information.

	249-258
	1
	TestSetup
	This block contains information relating to the set-up of the tester:  program, program version, temperature, etc.

	259-263
	0..1
	TestLevel
	This block is provides user choice between PCM, Wafer Sort and Final Test

	259-355
	0..1
	Final Test
	This block contains the different test reports that are available for Final test:  FPReport, FunctionalPinReport,CalcFailReport, PPReport, PRReport, Die Report, ECIDReport, TestMap and YieldReport 

	356-433
	1
	PCM
	This block contains the different test reports that can be associated with PCM:  Die, CalcFailReport,DieReport, GangTest, FPReport, FunctionalPinReport, PPReport, PRReport, TestMap.

	434-519
	1
	WaferSort
	This block contains the different test reports that can be associated with WaferSort:  Die, CalcFailReport, DieReport, GangTest, FPReport, FunctionalPinReport, PPReport, PRReport,  TestMap, YieldReport.

	520-539
	0..n
	TestSpecificationReport
	This block contains test parameter conditions.

	540-542
	0..n
	Wafer
	This block contains wafer identification information.

	543-563
	0..1
	WaferSortLocation
	This block contains information on the test services location for wafer sort.


Note: PIP Usage Notes are included only if they are deemed to apply to the participating parties (i.e. validation groups); no Trading Partner specific notes are included in this documentation.

For information regarding the specific values utilized by the Validation Team for the specific data elements, refer to the Excel workbook located within this zip file.

4 Validation Modifications

The changes submitted by the PIP 7C7 Validation team focused on the following issues:

· Elimination of looping within the model.  This prevented unnecessary increase in file size and was consistent with the Focus Process Team (FPT) goal of a hierarchical UML model with minimal overhead.

· Consolidation of data attributes between different classes for better consistency.  RosettaNet UML model rules caused creation of additional classes.  This is consistent with the FPT’s goal of minimizing overhead.

· Identification of new classes or data attributes to provide for correct level of granularity where highlighted in testing.

This section provides information regarding the changes that were made to the standard during the validation process.  The information includes the name of the specific data element or data element block accompanied with the reason for the modification.

	Data Attribute or Class
	Reason for modification

	Class Lot Report, Class Wafer and Class TestOperationDescription


	Looping problem corrected.  Change allowed for all wafers in the lot or per individual wafer to be sent. Changes: Test Results need to be associated with all wafers in a Lot or sublot.  Add data attribute waferUniqueID with cardinality of (1..n) to Class TestOpIdentification (2.1.21).

	Class Die and Class TestReport
	Looping problem corrected. Test Results do not connect to Class Die. To correct the looping problem change cardinality from (0..n) to (1..n) for Class Die for association with Objects PCM, Wafer Sort and Final Test. Make Class Test Report dependent on Class Die with cardinality of (1..n). 



	progEC
	Data attribute progEC in class TestSetup labeled incorrectly in Message Guideline as testProgEC. 

	pinMeasurement
	New data attribute needed to be created in Class PPReport.  A measurement data attribute is needed to be associated with a pin.  This was overlooked in the FTP.

	Class Sort and Class Pin
	Unnecessary increase in file size caused by redunacy is headers. This was eliminated by moving Class Sort and Class Pin to Class LotReport from Object WaferSort and Final Test.  

	Class Die Report
	Looping problem corrected. Class Die Report, a dependent class to Class PinReport, has individual DieReports called when PPReport, FPReport or FunctionalPinReport are called.  Unnecessary expansion of xml file size occured and is not consistent in header information presented once.

The correction to the looping problem was to eliminate Class PinTestReport in Object Wafer Sort and Final Test and move all dependent Classes with same cardinality:  FPReport, Functional PinReport and PPReport except Class DieReport to   Class TestReport.  Class DieReport is already a dependent class in Class TestReport. No changes in cardinality.



	setupVersion
	New data attribute created in Class TestSetupReport to provide additional information for Test Services providers.

	LotStartDateTime and LotStartEndTime
	Cardinality change for LotStartDatTime and LotStartEndTime from mandatory to 0..1 in Class TestOperationDescription.

	Class TestMap
	New class created to provide additional data attribute information to create wafer maps within a customer’s database

	Class TestParameter
	Two classes combined into one.  This is an artifact of the RosettaNet UML model rules.  Reduced complexity of PIP.  Eliminated class Measurement.  Class Measurement attributes: highLimit, lowLimit and target moved to Class Test parameter.

	Class Sort
	Three new data attributes added to allow for the distinguishability between hard bins and soft bins. New data attributes are: hardSortID, hardSortName, hardSortSymbol.  Cardinality for the new data attributes is 0..1.

	Class Wafer Sort
	Looping issue corrected. Data attributes technology and waferNominalSize is repeated with every wafer which causes an increase in file size.  To correct this looping issue, technology and waferNominalSize are moved to class Lot.

	Class SetupReport
	Correction allowed for more than one tester to be identified with a test.  Class SetupReport was moved as a dependent class of class  TestOpIdentification.

	binAssignment and repairableFlag
	Data attributes binAssignment and repairableFlag moved from Class TestSpeciifcationReport to Class Sort since these attributes are more representative for this class.

	Class PPResult
	New class created which is dependent on Class PPReport. This new class allows for the matching of pin to pin measurement.


Lessons Learned 

The key lessons from the PIP 7C7 Milestone Activity are:

· Third-party and internal solution providers need to be engaged at the beginning of the Milestone Activity.

· Coordination of the Supply Chain community by RosettaNet was not effectively managed with the transition to the UML methodology approach to standards creation.

· This caused a 4 month delay to the Milestone schedule for this program.

· RosettaNet has updated its internal practices to help mitigate this issue for future Milestone and Foundational activities.

· Validation Team Members need to be more proactive with their solution providers when they are participating in a milestone program and identify problems to the Product Manager, Program Director and RosettaNet so that the appropriate action and focus can be taken. 

· The volume of data exchange in a 7C7 transaction message can cause file size issues with trading partners.

· It is highly recommended that trading partners use the 4:1 compression algorithm that is available in the RNIF V2.0.
· File size range (this will vary between trading partners)
· PCM:  6Mb-10Mb (uncompressed)

· Wafer Sort and Final Test:  100Mb-500Mb (uncompressed)

· Potential users should note that Wafer Sort and Final Test files can be greater than 500 Mb. 
· Solution providers should be contacted to ensure that the RNIF algorithm is included as part of a providers xsd conversion package.
· Potential users of this PIP need to evaluate their B2B servers and database analysis systems/tools.
· The Focus Process Team and Validation Team has highlighted to RosettaNet the need to develop a more robust algorithm for file size compression for the semiconductor manufacturing community.
4.1 Semiconductor Test Data Exchange Validation Team Comments
In order to optimize the utilization of the 7C7 PIP you will need to consider the following:

· Ensure full support AND involvement from your solution provider

during any Milestone program.
· Comments on using WebMethods as third party solution provider to validate the 7C7.

· PIP 7C7 average  size for us  was ~ 20 Mb which creates quite a lot of difficulties:

· Our webMethods server does not perform any PIP inbound/outbound 

mapping is more fastidious (use of file descriptor instead of JVM memory). 

· IGW performance needs to be checked.
· File system/data base/ftp server/http server need to be modified accordingly (capacity planning). 
· Comments on data compression recommendation of users of the 7C7.

· Solution provider should be "pushed" to ensure that compression algorithm is implemented. The usage of RNIF compression, recommended in that RIG, is really a good idea. The reality is that unfortunately webMethods does not provide it yet (since 2 years) and, as per our knowledge, no Rosettanet s/w solution has implemented it (nb: to be usable, RNIF compression must be used at both sender and receiver sides).
· Comments on using Websphere as a third party solution provider to validate the 7C7

1) Initial attempts to validate the 7C7 schema were done using WebSphere Studio 

Application Developer Version 5.1.2 (WSAD).  WSAD provides a function called “Generate Java Beans” and when executed it will create a Java class or bean file for every element in the schema.  We had 200+ Java classes created from the schema.  The generation of Java Beans also creates a Java class called Sample.  The Sample class interfaces to all beans to create a sample XML file.  

      Initial process flow for PCM, wafer sort and final samples: 

· Parse XML repository files using Document Object Model (DOM parser).

· Set elements via bean set methods.

· Create the XML using DOM.

            Lessons learned:

· This method was fine for small, quick and initial validations of the 7C7.  It allowed us to generate sample XML’s very quickly.

· Problems occurred when trying to implement this method into a production environment.  We ran into performance (memory and time) issues trying to create medium to large XML files.  The following are the results of some test XML generations that were recorded.

                  Size of the XML:

625  = 25 wafers with 25 die

                   
6250 = 25 wafers with 250 die          

                  
25000 = 25 wafers with 1000 die

                   (WAS is the initial method using WSAD and Java Beans)

Chart 1: Time (ms)
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                                                Chart 2: Memory

[image: image3.emf]0

50000

100000

150000

200000

250000

300000

350000

400000

450000

500000

625 6250 25000

WAS

DOM

Stax


                               Chart 3: Difference DOM vs StAX (Time)
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·  Potential code maintenance issues.  Whenever a new schema is released all beans will have to be regenerated.  More changes may be required because of the relationship between the beans and the XML translators.

2) We are using the StAX parser for the production implementation of the 7C7.  The main reasons are performance, efficient data retrieval and ease of use.  The StAX parser does not create the entire document tree structure in memory like DOM and the WSAD implementation which uses DOM under the covers.  The StAX parser will be used to read data from the XML repository and will be used to write the XML that will be sent to the customer.
4.2 Using Semiconductor Test Data Exchange

The 7C7 consolidates into one unified, hierarchical PIP, three process use case transactions. The UML class model structure facilitates the reuse of classes amongst the three test data transactions points:  PCM, Wafer Sort and Final Test.  The goal of the 7C7 is to provide semiconductor manufacturing, a standardized methodology to transfer large data files amongst customers and suppliers without the need for customized data formats, parsers and translators.  A goal of this activity is to provide a means to reduce data transaction costs between customer and supplier. 
The data attributes defined in the standard allows the end-user to define and create wafer maps with their data base analysis package if the package has that capability. The 7C7 was not developed for the creation maps. This is out of scope for this Milestone program as defined by the Expected Output document.  The Focus Process Team has recommended to RosettaNet that a Milestone activity be formed to address wafer map generation by the membership in the Semiconductor Manufacturing Council community.
Glossary
	Chip Periodicity

The distance in microns (x-direction and y-direction) between adjacent die including the scribe line (kerf or dicing channel) dimensions.  This information is needed to program the prober for the most efficient test time.

	Composite Fail Sort

A forced override by the Test Services partner at wafer sort test process to collect additional data to undercover further sort fails. This is used as a diagnostic tool to help to ascertain whether a sort fail is associated with process or design.   These additional fails can be group together in a group or composite format.

	Customer Specific Parameter (CSP)

An in-line electrical parameter that the Foundry agrees to provide to the Customer. The Foundry does not disposition wafers to these parameters. These can be described as “information only” parameters.

	Design Verification (DV)

Initial delivery of hardware (lots) that are used by the Customer to verify functionality of chip design. Can be used interchangeably with EUH.

	Early User Hardware (EUH)
Initial delivery of hardware (lots) to the Customer to validate chip design and yield.

	Electronic Chip Identification (ECID) 
Hexadecimal information that can be decoded for lot and sublot trace-ability for packaged product at the die level.

	First Fail Sort
In wafer sort testing, the first fails stops the test process.  

	Front End Hardware (FEH)
Attachments to the tester that allows it to conduct customer specific testing.

	Matrix Reticle
A reticle that consists of more than one chip which are of different sizes with special mask processing to merge the data onto the glass reticle.

	Multi-Chip Reticle
A reticle that consists of more than one chip.  These chips are of the same dimension.

	Multi-project wafer (MPW)

Multi-project wafer. A wafer that is fabricated with a reticle set that has more than one die.  The reticle can be a matrix reticle or a multi-chip reticle.

	Notch 

A manufactured indentation on the wafer which allows for orientation mapping on process and test tools.

	Process of Record (POR)

The recipes and routings that is associated with fabricating a wafer in a foundry technology.

	Scribe Line

Also known as kerfs or dicing channel.  Foundries locate test macros for in-line electrical test characterization in a defined area around the outside of the reticle.  A sub-set of these test macros are used to determine the ‘go’ or ‘no go’ decision of a wafer meeting acceptance specifications which are negotiated with the Customer. The scribe line is removed during assembly of die.

	Strip Test

A hybrid wafer sort test that has die placed on strips.

	Trading Partner Agreement (TPA)

Trading Partner Agreement.  A contract that defines the data deliverable requirements between the Customer and provider of services such as a Foundry or Test Services provider.

	Wafer Acceptance Test (WAT)

A list of parameters and specification limits that the Foundry will disposition wafers to by pass/fail criteria. The list and specification limits are negotiated between the Foundry and the Customer for a given technology.


©2005 RosettaNet.  All Rights Reserved.

i
14 February 2004

