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Document Purpose

The purpose of this document is to present PIP Usage Notes for PIP 7C8, Notify of Semiconductor Process Data <V11.10.00>.  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 Message Description, PIP Specification, Implementation Aid (CSV & XML), Business Process Specification (BPSS), XML Schema, Release Notes, etc.)

· The previous versions of PIP 7C8 V11.00.00, etc.

· RIG Fundamentals

2 Introduction

The Semiconductor Process Data Exchange process enables wafer manufacturers (Foundry, Integrated Device Manufacturers) and Test Services trading partners deliver semiconductor process and assembly process data to data consumers such as the chip designers, product/characterization engineers and supply chain analysts. The purpose of this standard is to gain efficiencies by defining a common vocabulary and structure for the transmission of this type of data.  This standard will help to reduce development time and improve product manufacturability by providing standardized data in a commonly understood manner.

Business Process Context Model
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2.1 Business Process Textual Description

Wafer Manufacturer – Test Services - Customer
Customer engages Wafer Manufacturer to fabricate wafers. Customer engages Test Services to assemble die from wafers into package, card or frame. 
2.1 Business Process Scope
· These are the primary eBusiness capabilities for Semiconductor Process Data:

· The Customer engages a Wafer Manufacturer to build a product.

· The Wafer Manufacturer sends in-line process data to the Customer as defined by contract and TPA.

· The Customer shall acknowledge receipt of in-line process data from Wafer Manufacturer trading partner.
· The Customer engages Test Services to assemble die from wafer.

· Test Services sends assembly data to the Customer as defined by TPA.

· Customer shall acknowledge receipt of assembly data from Test Services.
2.2 Assumptions

The focus of this user guide is for the Wafer Manufacturer, Test Services and Customer to manage the exchange of in-line semiconductor and assembly process date in a distributive supply chain model used in semiconductor manufacturing that is described in the use cases. The actual process data exchange 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.

2.3 Semiconductor Process Data e-Business Process
In-line Process Data

· Wafers are fabricated at a wafer manufacturer.

· In-line process data is collected at various operations.

· A contractually negotiated sub-set of in-line process data is delivered to the Customer.

· Data is transferred to the Customer via B2B.

Assembly Process Data

· Wafer is shipped from a wafer manufacturer to a Test Services partner for assembly services.
· Customer provides Test Services partner with packaging specifications.
· Test Services partner prepares die from wafer for assembly into a package which may include packaged die assembled into a card or frame.
· Assembly process data may be transferred to the Customer via contractual agreement.
· Data is transferred to the Customer via B2B.
Supply Chain Roles
	Supply Chain Player
	Supply Chain Role
	Supply Chain Function

	Wafer Manufacturer
	A trading partner which provides wafer fabrication services.
	Wafers are manufactured to a specification. The wafer manufacturer assures that the wafers meet acceptance specifications to ship to the Customer.

	Customer
	A trading partner which contracts with a Wafer Manufacturer or Test Services partner for wafer fabrication, and wafer, package die and card/frame test services negotiates the acceptance specifications for those services. The Customer is responsible for providing a system acknowledgement receipt to either the Wafer Manufacturer or Test Services trading partner based on type of process data received.
	Contracts with a Wafer Manufacturer or Test Services trading partner for wafer fabrication and test services.

	Test Services
	A trading partner that specializes in wafer test, die, die assembly, package die test, card/frame assembly.
	Wafer, packaged die and/or card/frame are tested and assembled to the Customer specifications.


For further information regarding the business process for this PIP, refer to the Business Operational View (Section 3) of the Description of the Partner Interface Process for 7C8 (.doc). 
3 PIP Usage Notes

This section contains usage notes for data structures within PIP 7C8:  Notify of Semiconductor Process Data. 
3.1 PIP 7C8 Usage Notes: Assembly Yield Data
Note:  7C8 is a schema XML PIP.  Data element structure information as follows:
	Line #
	Cardinality
	PIP 7C8 Data Structure
	Usage

	2
	1
	DocumentHeader
	The object allows for the identification of the sender and receiver of the business message.

	135
	1
	Lot
	This class provides various options to identify the lot via part numbers

	158
	0..1
	LotType
	This class provides optional information about the type of lot.

	165
	0..1
	LotTimeStamp
	This class provides optional information about the when a lot completed an operation.

	169
	0..n
	OtherLocation
	This class provides the sender to provide additional optional information if a lot is processed at multiple locations.

	137 or 151
	0..1
	ProductName
	A customer or supplier may have a unique naming convention (label) for a product.

	191
	0..1
	QualityCode
	A unique identifier provided by the supplier to indicate the health of a lot.

	192
	0..n
	Wafer
	This class describes the unique attributes assigned to a wafer.

	197
	0..1
	WaferSortLocation
	This class provides optional information about the Test Services provides providing wafer sort services.

	220
	1..n (Choice)
	AssemblyProcess
	The object associated with Assembly Process Data collection.

	221
	1
	AssemblyLotReport
	The primary class for the assembly process data. This consists of IncomingWaferLot information, assembly lot ID, CarrierReport Information. 

	226
	0..n
	IncomingWaferLotReport
	Report that describes logistical information about the incoming wafer lot to assembly.

	365
	0..1
	OperationInformationReport
	This class provides information about the Assembly Yield Operation.

	227 or 366
	0..1
	CarrierReport
	This class provides information about the carrier of a set of wafers, modules, cards, or devices.  There is a unique id for the carrier, the slot that each item is in, along with a unique wafer id and shortened wafer id

	233 or 372
	0..1
	ShortID
	This contains an optional shortened wafer identification for a specific WaferUniqueID

	234 or 373
	1
	WaferUniqueID
	This contains the full unique wafer identification information.

	269 or 408
	0..n or 0..1
	Chip
	This class provides information about the chip including optional ECIDReport if the lot has been tagged with ECID.

	283
	0..1
	FabLocation
	This class provides optional information on the wafer manufacturer.

	327
	0..1
	QuantityDetail
	This class provides information concerning the number of parts that are processed and rejected at an assembly operation.

	337
	0..1
	WaferLotID
	The unique identifier for a lot from a wafer manufacturer.

	197 or 338
	0..1
	WaferSortLocation
	This class provides optional information about the Test Services provides providing wafer sort services.

	360 or 545
	1
	LotTimeStamp
	This class provides information about the time when a lot was started and optionally ended in an IncomingWaferLotReport or OperationInformationReport.

	364
	0..1
	MfgWorkWeek
	The unique identifier used by a test services provider to identify when a lot, wafer or die have been processed.

	422
	0..1
	ChipPeriodicity
	This class is used to describe the distance between chips as defined by the reticle layout.

	428
	0..1
	ConsumableLotNumber
	Information to trace consumables used in the assembly process.

	429
	0..1
	ConsumableType
	Consumable material used.  Associated with ConsumableLotNumber.

	430
	0..1
	Dimension
	This  Class defines distance and axis direction.

	434
	0..1
	EquipmentID
	The unique identifier for a tool.

	435
	0..1
	EquipmentType
	Identifies the type of equipment.  Associated with EquipmentID.

	555
	0..n
	SoftwareReport
	This class provides optional information on software levels used to collect the measurements.

	560
	0..n
	TestMap
	A class that can be used to create graphical representations of the wafer.

	581
	0..n
	TestSetup
	A class that provides optional information on test set-up.

	595
	0..1
	OpticalInspectionReport
	A class to collect optical inspection data during assembly.

	602
	0..1
	OverallYield
	A data element used to calculate the overall yield from an assembly process operation.

	603
	1
	Package
	A class that describes the package used to assemble die.

	618
	0..1
	PackageReport
	A class that consists of optional information about assembly measurement, build information, ECID, final package report and quantity detail.

	619
	0..n
	AssemblyMeasurementReport
	A class that collects assembly measurement data.

	631
	0..n
	BuildInfoReport
	A class that collects component information during assembly.

	640
	0..n
	ECIDReport
	A class that collects Electronic Chip ID information about the die.

	650
	0..n
	FinalPackageReport
	A class that collects string data about package die going into package, card or frame.

	662
	0..n
	QuantityDetail
	A class that provides information about the projected quantity and yield from an assembly operation.


3.2 PIP 7C8 Usage Notes: Inline Process Yield Data

	Line #


	Cardinality
	PIP 7C8 Data Structure
	Usage

	2
	1
	DocumentHeader
	The object allows for the identification of the sender and receiver of the business message.

	135
	1
	Lot
	This class provides various options to identify the lot via part numbers

	137 or 151
	0..1
	ProductName
	A customer or supplier may have a unique naming convention (label) for a product.

	146 and/or 149
	0..1
	ManufacturingID
	The unique identifier for a lot from a wafer manufacturer.

	158
	0..1
	LotType
	This class provides optional information about the type of lot.

	165
	0..1
	LotTimeStamp
	This class provides optional information about the when a lot completed an operation.

	169
	0..n
	OtherLocation
	This class provides the sender to provide additional optional information if a lot is processed at multiple locations.

	137 or 151
	0..1
	ProductName
	A customer or supplier may have a unique naming convention (label) for a product.

	191
	0..1
	QualityCode
	A unique identifier provided by the supplier to indicate the health of a lot.

	197
	0..1
	WaferSortLocation
	This class provides optional information about the Test Services provides providing wafer sort services.

	672
	1..n (Choice)
	InlineProcess
	The object associated with Inline Process Data collection. NOTE: Repeat this section for each wafer’s measurements.

	673
	0..1
	OperationInformationReport
	This class provides information about the Inline Process Operation.

	674
	0..1
	CarrierReport
	This class provides information about the carrier of a set of wafers, modules, cards, or devices.  There is a unique id for the carrier, the slot that each item is in, along with a unique wafer id and shortened wafer id

	680
	0..1
	ShortID
	This contains an optional shortened wafer identification for a specific WaferUniqueID

	681
	1
	WaferUniqueID
	This contains the full unique wafer identification information.

	730
	0..1
	ChipPeriodicity
	This class is used to describe the distance between chips as defined by the reticle layout.

	736
	0..1
	ConsumableLotNumber
	Information to trace consumables used in the assembly process.

	737
	0..1
	ConsumableType
	Consumable material used.  Associated with ConsumableLotNumber.

	738
	0..1
	Dimension
	This  Class defines distance and axis direction.

	742
	0..1
	EquipmentID
	The unique identifier for a tool.

	743
	0..1
	EquipmentType
	Identifies the type of equipment.  Associated with EquipmentID.

	744
	0..n
	InlineMeasurementReport
	The object for the aggregation for inline process data.

	745
	0..1
	Disposition
	Description of status.

	746
	0..n
	MeasurementReport
	The class that reports the various statistics of measurement data collected.

	774
	0..n
	MeasurementFeatureReport
	The class that describes the type of features being measured on a wafer.

	803
	0..n
	TestMap
	A class that can be used to create graphical representations of the wafer.

	824
	0..n
	TestParameterInformation
	This class is used to collect the parameters of data collection.

	840
	0..n
	InlineSetupReport
	This class provides the measurement tool set-up information.

	863
	0..n
	SoftwareReport
	This class provides optional information on software levels used to collect the measurements.

	868
	0..1
	TestMap
	A class that can be used to create graphical representations of the wafer.

	889
	0..n
	TestSetup
	A class that provides optional information on test set-up.


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 the 7C8 zip file package.

4 Validation Modifications

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 Element or Data Structure Name
	Reason for Modification

	AssemblyMeasurementReport
	Cardinality change from 1 to 0..n.

	customerPN
	Cardinality change from 1 to 0..1.

	nominalSize
	Cardinality change from 1 to 0..1.

	packageDefectCount
	Cardinality change from 1 to 0..1.

	packageDefect
	Cardinality change from 1 to 0..1.

	packageID
	Cardinality change from 1..n to 0..n.

	Partner Interface Document
	Updated description in Section 2.1.1:  Executive Summary.

	OperationGateDescription
	Data attribute name corrected.  Originally listed as OperateGateDescription.

	CarrierReport
	Cardinality change from 1 t o 0..1.

	componentNumber
	New data attribute added to class FinalPackageReport. Change type from string to integer and cardinality from 0..1 to 1.

	value
	New data attribute added to class FinalPackageReport.

	Label
	New data attribute added to class TestInformationReport.

	Chip
	Change cardinality from 1..n to 0..n.

	ECIDReport
	Change cardinality from 1 to 0..1. Move class ECIDReport as a dependency of class Chip.

	OperationInformationReport
	Change cardinality from 1 to 0..1.

	OpticalInspectionReport
	Change cardinality from 1 to 0..1.

	PackageReport
	Change cardinality from 1 to 0..1.

	LotType
	Change cardinality of Codelist LotType from 1 to 0..1.

	primaryIdentifer
	Change cardinality from 1 to 0..1 for this data attribute in class AssemblyMeasurementReport

	primaryIdentifer
	Add data attribute to class PackageReport. Cardinality is 0..1.

	TestResult
	Change cardinality of Codelist TestResult from 1 to 0..1 when associated with AssemblyMeasurementReport.

	LotReportChoice
	Change cardinality from 1 to 1..n.

	manufacturingID
	Change cardinality from 1 to 0..1.

	alternateYield
	Change cardinality from 0..1 to 0..n.

	SoftwareReport
	New class defined to be associated with class OpticalInformationReport.  New report provides more detailed optional information about assembly.

	BuildInfoReport
	New class defined to be associated with class PackageReport. New class accounts for card and frame assembly.

	StringReport
	New class defined to be associated with class PackageReport. New class accounts for card and frame assembly.

	waferShortID
	Moved data attribute from class InlineSetupReport to class OperationInformationReport.  No other changes.

	measurement
	Restricted cardinality of measurement attribute within MeasurementReport from 0..n to 0..1 so that there is only 1 measurement per measurementReport.  To have multiple measurements the looping should be done at a higher level than measurement attribute.

	Parameter
	Added optional “Parameter” attribute to MeasurementReport to have a text string identification of what parameter is being measured.  This is not as restrictive of a name as the MeasurementType codelist.

	CarrierReport
	Removed CarrierPosition attribute and added a CarrierSlot class with Position and Wafer.  Now for each slot in the carrier the proper information can be logged for each wafer.

	Class ECIDReport
	New optional ECIDType attribute to distinguish between multiple Electronic IDs that could be logged on a device under test (e.g. MAC, GUID).

	ComponentType
	Added COR, MOD, and NOD to the ComponentType codelist to represent CORe, MODule (if SCM or MCM is unknown), and NODe (a grouping of cards within a Cage)


Lessons Learned 

The key lessons from the PIP 7C8 Milestone Activity are:

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

· Communication with the Solution Provider Council was improved by RosettaNet based on the PIP 7C7 Validation Team Experience.

· Product Manager arranged meeting with all participating Solution Providers to provide debrief on Milestone Program and schedule.

· Validation Team Members need to be more forthright on capability to support schema xml and be proactive with their solution providers when they are participating in a Milestone program. Validation Team Members need to identify issues in a timely manner to the Product Manager, Program Director or RosettaNet Program Manager so that the appropriate action and focus can be taken.

· Recommendation to RosettaNet is to add additional field to Validation Commitment Form to have participating companies affirm that they can support xml schema PIPs with trained personnel and third party or proprietary software product.  The software product needs to be RosettaNet compliant (RNIF 2.0, system ackowledgements, 0A1) at a sufficient versioning level to support the validation activity.  
4.1 Validation Team Lessons Learned
In order to optimize the utilization of the 7C8 PIP you will need to consider the following:

· IBM Lessons Learned:
· NameSpace conflicts were identified in the 7C8 which were also confirmed by Qualcomm.  This is a quality control issue that requires corrective action from RosettaNet engineering.

· Xml schema PIPs methodology is based on re-use through various domains. RosettaNet has not fully documented the domain/re-use model and associated subtlties associated with that.  If a developer does not use the csv file provided in the 7C8 package, there will be cardinality mismatches between it and the MessageGuideline.  Once this was explained by RosettaNet engineering, these errors were mitigated.  Improved documentation is requested from RosettaNet engineering/architecture to outline the re-use methodology.

· Qualcomm Lessons Learned

· Inconsistency in the RosettaNet header for activity name between the following PIPS 

· 7C8:  Notify Of Semiconductor Process Data

· 7C7:  Notify of Semiconductor Test Data

· 0A2:  Distribute Notification of Failure

RosettaNet engineering is requested to take corrective action and survey all PIPs to have a common naming convention.

· SchemaLocation attribute was not identified by RosettaNet and is a mandatory attribute.  Validation team removed  schemaLocation reference. RosettaNet engineering need to correct schema error prior to production release.  Error is illustrated below.
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Error Stack Trace

com.wrn.lang.flow FlowException: ip.util:inboundvalidation(): Error
trapped in service: wm.ip.cm handlers:inboundvalidation Error:

Error: Error while executing service wm.ip.crm:getConversationscript
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
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[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] [ESIPRT.000000.000001]
[ESIPRT.000000.000001] Error Message:

win.ip.rmif20 rp:inboundyalidation(): Error in

ip.rif20 rp.inboundvalidation service — Paylaad validation failed.
Reason: /: NV-002 - [ISC.0082.9002] Unable to retrieve raot
element /: NY-001 - [1SC.0082.9001] Error while parsing
*[I5C.0042.3325] No namespace declaration defined for attribute
xitschemalocation in slement
tns:SemicanductarProcessDataotification” [ESRN20.000020.000042]
Suggested Action: Level: Level: Service Call Stack

com wim.ip.trp TRPValidationException:

win.ip.mif20 rp:inboundvalidation(): Error in

ip.rif20 rp.inboundvalidation service — Paylaad validation failed.
Reason: /: NV-002 - [ISC.0082.9002] Unable to retrieve raot
lement /: Ny-001 - [1SC.0082.9001] Error while parsing
15C.0042.9329] No namespace declaration defined for attribute
xitschemalocation in slement
tns:SemicanductarProcessDataotification” [ESRN20.000020.000042]
at com.wm.ip.rnif20.trp. RN20Transport.inboundval

Server ID

KissdvL 5554

Timestamp.

2006-08-30 03:30:00,892 KST




· When using the BuildInfoReport to identify the hierarchy of a device under testing, use a null/zero componentParentNumber for the highest level device, then assign unique componentNumbers for each device/subdevice and link the componentParentNumber to the parent’s componentNumber.  Then in any of the StringReport, ECIDReport, CalcFailReport, FunctionalPinReport, FPReport, PPReport, and PRReport point the componentNumber attribute to the unique BuildInfoReport componentNumber.so that this data can be linked to a particular component or subcomponent hierarchy in the BuildInfoReport
6 Glossary

	Term
	Definition

	Abstract types
	Allow use of complex types in such a way that a single element name can be used to represent various types in an XML document instance.

	Annotation
	Information for human and/or mechanical consumers. The interpretation of such information is not defined in the XML Schema specifications. The annotation element can contain one or more <documentation> or <appinfo> elements.

	Term
	Definition

	Inline Process Data (ILP)
	Inline Process Data (ILP) is metrology data collected during the wafer manufacturing process to ensure that the wafers are being manufactured to specification.

	Customer
	A trading partner that contracts with a Foundry for wafer fabrication and Test Services.  The Customer is a role that can be assumed by the Wafer Manufacturer, IDM, FSC and Test Services partners.

	B2B
	Business to Business

	Test Services
	A trading partner that specializes in test services. This can be a single or multiple trading partners (suppliers) that provide wafer sort, assembly and final test based on Customer choice.

	Wafer Manufacturer
	A trading partner that specializes in the manufacture of wafers which can be a Foundry or an Integrated Device Manufacturer (IDM).

	Integrated Device Manufacturer (IDM)
	A trading partner that can provide contract wafer manufacture services to a Customer as well as manufacture wafers for its internal products.

	Foundry
	A trading partner that specializes in the contract fabrication of wafers. It can also provide Test Services.

	Assembly Process Data
	Assembly Process Data is collected between wafer sort and card assembly when the die is packaged.

	Wafer Sort 
	A step in the semiconductor manufacturing process that provides information on the functionality of a die prior to die package assembly.

	Final Test
	A step in the semiconductor manufacturing process that provides information on the functionality of the package.

	Fabless Semiconductor Company (FSC)
	A trading partner that engages the services wafer manufacturing and test services suppliers. 

	Package
	An encapsulation of a die with pin connections to allow for functionality testing.

	Process of Record (POR)
	The processing steps and equipment targets for a given technology at a wafer manufacturer. Information is proprietary. A wafer manufacturer may extend version information as part of a notification to a Customer to track yield for a given part number.

	Reticle
	The field size on a photolithography tool. The number of die that can be exposed is governed by the die dimensions. The die exposed through a photolithographic mask (reticle or mask reticle) may be of single die (single part number) or multiple die (multiple part numbers).

	Trading Partner Agreement (TPA)
	A contract between trading partners such as Wafer Manufacturer or Test Services and the Customer for data elements to be delivered.

	Multi-Project Wafer (MPW)
	A mask reticle that consists of several unique die which are traceable by different part numbers.

	Mean
	The arithmetic mean is equal to the sum of the measurements divided by n, the number of measurements in the group.

	Die Reticle
	The unique part numbers for die associated with a multi-project wafer.

	Sum
	A sum is the result of addition of n measurements in a group.

	Sum of Squares
	The number of representations of n by k squares, allowing zeros and distinguishing signs and order, is denoted by rk(n). 

	Standard Deviation
	The standard deviation of a set of n measurements is equal to the positive square root of the variance. The variance of a population of n measurements is a measure of a dispersion defined as the average of the square of the deviations of the measurements about the mean.

	Range
	Range is calculated by subtracting the low value from the highest value of the data collected in a group.

	CpK
	Process Capability, Cpk, can be defined as the spread within which almost all of the parts or values within a distribution will fall, generally described as within +/- three (3) or six (6) standard deviations.

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

	Chip Periodicity
	The distance in microns (x-direction and y-direction) between adjacent die including the scribe line (kerf or dicing channel) dimensions. The information is needed to program equipment such as testers or probers for the most efficient test time.

	Orientation
	Describes the how the wafer based on notch location is positioned in a tool or carrier.
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