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1 Document Purpose

The purpose of this document is to present PIP Usage Notes for PIP 7B1, Distribute Work in Process <V01.00.00>.  This document was created by the collaborative efforts of a specific Validation Team. 

This document is 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, Message Guidelines, DTD, Release Notes, etc.)

2 Introduction

The validation team is divided into two main groups referred to as the “front-end” and the “back-end”.  The “front-end”, which is the relationship between the foundry subcontractors and their customers (IDM/Fabless/Design House) and the “back-end”, which is the relationship between the assembly and test subcontractors and their customers. The reason for this grouping is to acknowledge the differences in information requested/expected and to provide a standardize set of data for each:

· Usually, the front-end provides Work In Process (WIP) status on a daily basis (at least) that shows the current status of all the customer’s lots. 

Note:  Dependent upon trading partner agreements, status information could also be provided to a customer through event-based information.

· Generally, the back-end side provides WIP information regarding event-based data highlighting lot movements.

The following sections provide background information in regards to the PIP, validation scope and business processes utilized by the validation team. 

2.1 Business Process Model
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Figure 2-1: Distribute Work in Process

2.2 
Business Process Definition

The "Distribute Work in Process" Partner Interface Process™ (PIP) supports the manufacturer or assembler to notify a party of product production/manufacturing status. A recipient of this notification could be either an end customer or another party acting on behalf of the end customer.

2.3 Assumptions

The focus for this guide is to support standard Work In Process (WIP) scenarios used in the semiconductor manufacturing supply chain.  The reason for this differentiation is the difference in the level or type of data expected/requested in these two scenarios.

7B1 can function in two distinct manners:  

· A WIP snapshot (using the “Status” event) shows the current status of all customers’ lots.  The frequency of the snapshot would be outlined in the Trading Partner Agreement (TPA).  WIP snapshot can be sent once or several times per day.

· A WIP event notification (Receipt, Start, Merge, Split, Consume, etc…) provides event- based information exchange including details regarding a lot’s movement as it occurs.  The frequency and the selected event types would be outlined in a TPA. 

It is also possible that a scenario would come to pass where a combination of these two types would be appropriate.  In this case the Status event would be used to give overall lot status and certain events would be selected to notify the receiver of key milestones.

The examples in this document are based on the idea that the front-end’s expectations consist of a status message on at least a daily basis that shows the current status of all of a customer’s lots and the back-end’s expectations are event-based data showing lot movements (see Lessons Learned for additional information).

Disclaimer: It is not the intent of this document to provide every possible use case for this PIP.

2.4 Semiconductor Manufacturing Business Processes 
The primary WIP processes covered by this document are:

2.4.1 Wafer Fabrication WIP processes 

The process, in which, the manufacturer (wafer fab) initiates a WIP message to its Customer (IDM/Fabless/Design House.  Refer to Table 2-1 for example use cases.

2.4.2 Assembly/Test WIP processes 

The process in which the manufacturer (Assembly/Test) initiates a WIP message to its Customer (IDM/Fabless/Design House/Foundry). Refer to Table 2-1 for example use cases.

	WIP events
	Description
	Customer use

	Complete
	Production is completed.
	Production monitoring. Cycle time computation

	Hold
	The Lot(s) will be held in some processing step until some date/time.
	Detailed production monitoring

	Merge
	The lot(s) has merged from multiple lots into a new lot.
	Detailed lot genealogy tracking. Yield computing

	Move
	The Lot(s) has moved from one production/ manufacturing stage to another. 
	Production monitoring. Cycle time computation

	Reject
	The Lot(s) was rejected at some processing step at date/time.
	Detailed production monitoring

	Release
	The Lot(s) was released from hold status at date/time.
	Detailed production monitoring

	Schedule
	The lot(s) has been scheduled to start.
	Integration with planning systems. Production monitoring

	Scrap
	The Lot(s) has been scrapped.
	Production monitoring. Yield computing

	Ship
	The Lot(s) has completed and shipped.
	Integration with logistics. Production monitoring

	Split
	The Lot(s) has split into multiple lots.

	Detailed lot genealogy tracking. Yield computing

	Start
	The lot(s) has started into production.
	Production monitoring. 

	Status
	The status of all lots in production


	May include running lots, hold lots, lots in store after manufacturing, lots shipped for 7 days, etc.


Table 2-1: WIP Example Use Case

For further business process information for this PIP, refer to the Business Operational View (Section 3) within the PIP 7B1 Specification (.doc).

3 PIP Usage Notes

3.1 WIP Status Usage Notes

A common usage for a wafer foundry (and assembly and test subcontractor and its customers) is to extract and compile a list of all the lots for a customer at pre-specified point in time each day, e.g. 08:00 AM and 08:00 PM, showing the lot id, quantity, part id, process routing and processing stage the lot is located, etc. This allows the:

· Customer to monitor the progress of their lots at the contract manufacturer.

· Customer to integrate this up-to-date data in its planning systems to define a new (customer) delivery date or a new master plan schedule.

· Customer to use this data to show WIP visibility to their own customers

Additionally, 7B1 could be used to extract and compile a list of lots (for a particular customer) that have been scheduled, started, completed or shipped in a pre-specified period of time, (i.e. last 24 hours) and sent to the customer periodically. Customers can use the information for monitoring and planning purposes.

Example usage for assembly subcontractor: The 7B1 is used by subcontract assembly and test house to provide its customer with the exact position and status of all the lots that are in WIP. This can be done one or several times per day. 

Example usage by wafer foundry: The 7B1 is used by a wafer foundry to communicate a complete list of lots currently in production to a customer on a pre-specified frequency. 
3.2 WIP Event Notification Usage Notes

The Event Notification enables contract manufacturer to communicate a change in product status (example: Start, Complete, Ship, Split, Merge, etc).  Events are reported for each change in status that is being tracked.  For example, if the receiving partner is tracking lot starts, completes and shipments, the subcontract manufacturer will generate and send a Start event when the lot starts, a Complete event when the lot completes and then a Ship event when the lot ships.  An event is only reported for a lot if something that is being tracked changes; a stationary lot will not be reported.  The reason for only reporting changes allows the receiving partner to:

· Easily track changes

· Effortlessly load the information into their internal systems 

· Perform integrations between its various systems. 

The type of events to be exchange should be defined between the two partners in the Trade Partner Agreement.

Example usage for wafer foundry: The Wafer foundry uses the 7B1 to provide hold and release event information to their customers at a predefined frequency (or near real time in the future), so that the customer can warn the corresponding production planner.

Example usage for assembly subcontractor: The 7B1 is used by a subcontract assembly and test house to provide lot movements to their customers at a pre-specified frequency and using all or a subset of the possible transaction type (field 30).

3.3 7B1 Data Block Information

The following table provides usage information for data object blocks within 7B1.

	Line #
	Cardinality
	7B1
	Usage

	1
	1
	fromRole.PartnerRoleDescription
	Lines 1 – 12 are used to specify this document is sent by the contract manufacturer to their customer.  The word “WIP” plus daytime stamp (down to the seconds) forms the document identifier to uniquely distinguish this document.

	16
	1
	toRole.PartnerRoleDescription
	Lines 16-27 are the standard To Role information identifying who the PIP is being sent to.

	28
	1
	WorkInProcessReport
	A data container indicating the start of work in process information, which may repeat ‘n’ times.

	29
	1..n
	|-- WorkInProcess
	Lines 257 - 259 are used to specify the transaction type and the date and time that the transaction took place.  This data block is where multiple transaction looping begins and therefore “WorkInProcess” has a cardinality of “1..n”. 

	31
	1
	|    |-- Choice
	Line 31 “Choice” indicates this is a bifurcated (two-branch) PIP, SM members only use lines 144-256 (ProcessingManufacturingLot).

	144
	1
	|    |-- ProcessManufacturingLot
	Lot in manufacturing for a process industry such as semiconductor.

	145
	1
	|    |    |-- lotTraceCode.ProprietaryReferenceIdentifier
	Line 145 is used to establish the genealogy of a product for traceability purposes.

	146
	1
	|    |    |-- primaryLot.Lot
	Lines 147- 153 are lot identification information such as lot type, status, priority, location, customer lot id and contract manufacturer lot id.

	154
	0..1
	|    |    |    |-- LotQualitityStatusCode
	Line 154 is used to show anomalous quality characteristics that could have an impact on reliability of the product.

	155
	1..n
	|    |    |    |-- LotQuantity
	Lines 155 – 159 are lot quantity information and can repeat to show more than one quantity.  All events should show a current qty.

	160


	1
	|    |    |    |-- LotShipment
	Lines 164 – 186 are lot shipment information. 
Lines 167-168 show actual ship date and               ship quantity

Lines 171-172 show current projected ship              dates and current projected ship quantity

Lines 173-175 can be used to show the               commercial invoice for a SHIP transaction

Lines 179-180 show original projected ship               dates and original projected ship quantity

	187
	1
	|    |    |    |-- manufacturingDateCode.ProprietaryReferenceIdentifier
	Line 187 is used for establishing the life cycle of the product and grouping manufacturing lots by their assembly date.

	188
	1
	|    |    |    |-- OrderReference
	Lines 188 – 196 are used to show Purchase Order (or Work Order) information.                                                   



	197
	1
	|    |    |    |    |--PreviousLot
	Lines 197 - 212 are used if it is a split or merge event to show the split from or merge from (previous/parent) lot information.  The fields are utilized the same as in lines 156-163.
Lines 207 – 212 are used for product information on the previous lot. 

	213
	1
	|    |    |    |-- ProductIdentification
	Lines 213 - 221 are used for product information. The finished product name is shown in 215 and the raw product name in 219.

	222
	0..n
	|    |    |    |-- Sublot.Lot(…)
	Sublot permits to define one ore more embedded lots. This feature is intended to cover capabilities of new foundries. Sublot is used to notify discrete quantities on different products in the same manufacturing lot.

	224
	0..1
	|    |    |    |-- transferManufacturingTo.PartnerLocationDescription
	Lines 214 - 227 are used to show transfer to information if the lot is being transferred to another site internal to the contract manufacturer and the transaction type is “Transfer”. Lines 215 – 221 are used to identify the company and then lines 222 – 227 are used to show the destination facility within the company.

	248
	0..1
	|    |    |    |-- transferToManufacturingLine.FreeFormText
	Line 248 is used in to show transfer to information if the lot is being transferred to another manufacturing line in at the same contract manufacturer site and the transaction type is “Transfer”. 

	249
	0..n
	|    |    |    |-- WaferInformation
	Lines 249 - 256 are used in to show information attached to each wafer of the lot.  Lines 250 – 252 define wafers identifiers. Lines 252 – 256 define specific quantities for each wafer.

	260
	1
	|    |-- manufacturedBy.PartnerDescription
	Lines 260 - 268 are used to identify the company.

Lines 269-283 are used to identify the PhysicalLocation of the facility within the company.

	284
	0..1
	|    |-- manufacturingLine.FreeFormText
	Line 284 is used to store the manufacturing line information (if any).

	285
	1
	|    |-- ProcessRouting
	Lines 285 – 298 are used to store process routing, operation start and end times, and operational step information.

	306
	0..1
	|    |-- QuantityChangeDescription
	Lines 306 - 309 are used to show qty change, scrap, and bonus or reject reasons based on the transactional being shown in line 30.

	310
	0..1
	|    |-- StatusChangeDescription
	Lines 310 - 313 are used to show hold reason based on the transactional being shown in line 30.


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

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(s) for the modification.

	Data Element or Data Element Block Name
	Reason for modification

	currentScheduledCompletionDate.DateTimeStamp
	A current (projected) scheduled completion date refers to when a lot is ready to ship, which is not something that all companies track. Generally, companies track the projected ship date versus the completion date.  

	ProductIdentification (within PreviousLot) 
	The previous lot group is used to convey information about a split from or a merge from lot.  The previous version assumed that the product information for the split from or merge from is the same as the split to or merge to lot, because there is no place for product information in the previous lot group.  This is not a safe assumption, adding the product information allows one product to be merged or split to a different product.    

	GlobalWorkInProcessTypeCode
	Addition of entity instances “Scheduled” and “Receipt”. Scheduled means that a lot has been scheduled to start.  It is important because this means that while the lot has not actually started it is no longer considered "available for scheduling" for planning purposes.  Receipt means that a lot has been received at the manufacturing site.  It is important because it means that a lot is on site and ready to be started.

	ManufacturingDateCode.ProprietaryReferenceIdentifier
	The Date Code is a manufacturing term usually referring to the date when a product/chip is sealed during assembly.  It is important for establishing the life cycle of the product and in grouping manufacturing lots by their assembly date.  It can be in many forms such as year and workweek, year and month, and many other company specific codes.  It will only be used once per lot.  

	lotTraceCode.ProprietaryReferenceIdentifier
	The Trace Code is a manufacturing term usually containing a group of specific characters that refer to a lot's history.  Characters could show the FAB location, assembly location, test location, date code, etc.  It is important for establishing the history of a product for tracking purposes should something go wrong.  It can be in many forms and is company specific.  It will only be used once per lot.                            

	GlobalLotStatusCode
	Addition of entity instances “Schedule”, “Transfer”, “WIP” and “Bank” to facilitate the use case scenario of "Status". 

Schedule means when a lot is scheduled to start.  Transfer means when a lot is being transferred to another site.  WIP means when a lot is in WIP (assembly or test).  Bank means when a lot is waiting in the die bank to be scheduled.

	WaferInformation
	This information allows subcontractors to show the customers what wafers went into their assembly/test lot.  A single lot could be made up of any number of wafers.

	LotShipment
	When an IDM ships wafer to an A/T subcontractor, they may not yet be able to determine the Target Assembly Product and required data. So, when an A/T subcontractor reports a "Receive" event (before the lot’s Start), they may be without the LotShipment information.


5 Lessons Learned 

5.1 General

The biggest lessons learned relate to ambiguity.  The tracking of manufacturing information is extremely complex and very customized.  Four different factories using the same MES software will no doubt use that same software four different ways.  Whether a minute difference or a large difference, these differences fundamentally affect the way that company tracks the product in their facility and/or tracks the data in the subcontractor’s facility.  This problem is at the crux of the work in process data exchange problem.  To prevent every customer from having a special system for each subcontractor and/or every subcontractor from having a special system for each customer, a standard needs to be developed.  Having such a standard in place:

· Enables companies to talk the same language

· Enables rapid implementation as the format and definitions are agreed on up front

· Eliminates or greatly reduces the need for company specific custom programming

· Enables companies who might not have the resources to implement many different data exchanges to implement one type that is accepted/supported by everyone who supports RosettaNet

The purpose of this RIG is to realize the above benefit.  To enable the idea of one standard and one implementation, the standard needs to very clearly state the expectations and the definitions of the expected fields.  This document coupled with the mapping tool spreadsheet are designed to get companies onto the same page, using the same definitions, filling the same fields, expecting the same results, etc….  

Just having eight companies using the 7B1 format does not really make it a standard, but having those eight companies all using it the same way makes it a very powerful standard not only for the senders, but also for the recipients.  This is where the true benefit of RosettaNet becomes realized.

5.2 Front End Perspective

The biggest lesson learned on the foundry side relates to backend systems readiness. In order for a wafer foundry to report WIP status or certain lot events (e.g. start, complete, split, etc.) on a timely basis, a real-time or near-real time lot information repository must be built and updated accurately (This may require considerable effort). 

Also, in order to relate lot information to a customer order, some interface between the lot information repository and the order management system needs to be built (The synchronization between the two could be a challenge). In short, WIP distribution will work fine, if one's back end systems are in good shape.

5.3 Back End Perspective

5.3.1 Regional Technical Support

It is critical to have regional technical support available during deployment projects.  Implementing a WIP delivery process via 7B1 is typically managed by a central organization within your organization.  Additionally, having a regional factory site contact that is knowledgeable about the factory business process, the WIP process, as well as, the B2B process is critical for a smooth implementation. 
5.3.2 Well-defined WIP Performance Metrics 

It is important to agree with your trading partner on the manufacturing performance metrics that are derived from the WIP transaction data.  If cycle time is a key management metric, it is important to agree upfront on the 7B1 transaction types that comprise this metric.  Doing so helps in defining any business process changes that must be undertaken during the PIP deployment 
6 Glossary

	Backend

The ending manufacturing stages for semiconductors that include die assembly and test 

	Contract Manufacturer (CM)

Supplier who is contracted to build product

	Event

A change in product status. I.E. Scheduled, Started, Completed, Shipped, Split, Merge, etc…

	Fabless / Design House (Fabless Device Manufacturer)

Semiconductor supplier who designs their own products, but out-sources most or all of its manufacturing

	Front End

The beginning manufacturing stages for semiconductors, wafer fab and probe.

	Foundry 

Manufacturer whose business is primarily made up of building other company’s product designs

	Integrated Device Manufacturer (IDM) 

Semiconductor supplier who designs and builds most or all of their own products

	Snapshot

A complete list of product at a specific point in time

	T/A (Test and Assembly)

Manufacturer whose business is primarily made up of assembling and testing product

	WIP

Work in process A product or products in various stages of completion throughout the manufacturing process.
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