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1 Document Purpose

The purpose of this document is to present PIP Usage Notes for PIP 7B5, Notify of Manufacturing Work Order <V01.01.00>.  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

Semiconductor supply chain companies routinely rely on third party contract manufacturers (CM) to manufacture a portion (or in the case of fabless companies all of the product) they sell.  The Notify of Manufacturing Work Order (7B5) is used to authorize a seller of a product or manufacturing service to trigger some production action.  This PIP assumes a valid purchase order or other contractual agreement exists between trading partners. 

For example, an IDM may request a foundry partner to start a specific quantity of a product for shipment on a given date. 

2.1 Business Process Model – 7B5
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Figure 2-1: 7B5 Notify of Manufacturing Work Order

In the case of semiconductor supply chain “front end”, an IDM or fabless semiconductor company may send a 7B5 to a wafer foundry on a daily/weekly/monthly or ad hoc basis, notifying product demand (product id and quantity) with expected delivery dates and shipping location identifiers.  Processing information specific to each product is assumed to be in place prior to implementing a work order notification.

The PIP will be transmitted under the RNIF protocol with 3 re-tries upon failure. When the Seller receives 7B5 PIP successfully, an “Acknowledgement” will be sent.
2.2 Business Process Definition

The Work Order Management Program focused on the use of work order instructions to trigger a variety of manufacturing processes by contract manufacturers.  Work orders are dependent on having a Purchase Order or other contractual agreement, such as a Trading Partner Agreement, in place between trading partners before creating and transmitting a work order.  The contractual agreements are referenced only, they are not included as part of the PIP.

2.3 Relationship of 7B5 and 7B6

Both 7B5 and 7B6 are one-way PIPs.   It is up to the trading partners to determine whether they should use 7B5 with 7B6.

Examples Scenarios:

· IDM   ------ (7B5) ---( Foundry  (IDM initiates a work order)

· IDM   (--- (7B6) ------ Foundry  (Foundry replies with changes)

· IDM   ----- (7B5*) ---( Foundry  (IDM accepts the changes with: 

a) modify the work order; or

b) cancel the work order and issue a new work order)

· IDM   (--- (7B6*) ------ Foundry  (Foundry commits to the new WO)

Note:  When 7B6 is used together with 7B5, then

· One 7B6 can be used to reply to multiple work orders.

· Multiple 7B6s can be used to replay to the same work order.
2.4 Semiconductor Manufacturing Business Processes

The primary Notification processes covered by this document are:

2.4.1 Wafer Fabrication Notification processes 

The process, in which, the IDM/Fabless/Design House initiates a work order instruction to its supplier / contract manufacturer (Foundry) 

Example use cases:

1. Original Request – initial request communicates demand of product

2. Change Request – communicates changes in demand of product from the original request

3. Cancel Request – communicates cancellations of original request

2.4.2 Assembly/Test Notification processes 

The process of an IDM/Fabless/Design House/Foundry notifying an assembly Assembly/Test partner of processing instructions.

Example use cases:

4. Original Request – initial request communicates instructions for processing a product

5. Change Request – notification of changes in instructions for processing a product from the original request

6. Cancel Request – communicates cancellations of original processing request

For further information regarding the business process for this PIP, refer to the Business Operational View (Section 3) of the PIP 7B5 Specification (.doc).

2.5 Assumptions

The validation program scope focuses upon the Semiconductor Manufacturing (SM), Original Equipment Manufacturers (OEM) and Electronic Components (EC) work orders. The process deals with issuing work instructions for shop floor manufacturing of semiconductors; building requests for IT products where the products to be built have been contractually agreed to; and the dispatch of work orders for hardware final assembly and test between Integrated Device Manufacturers (IDMs), Fabless Semiconductor Design, and Foundry Fab/Sort/Assembly/Test Contract Manufacturers (CM). These instructions are used as authorization to process work for the requesting company. 

The focus for this guide is targeted for use by the semiconductor manufacturing supply chain.  The focus is divided between “front-end”, which is the relationship between the foundry subcontractor and their customers (IDM/Fabless/Design House) and the “back-end”, which is the relationship between the assembly and test subcontractor and their customers.  The reason for this differentiation is the difference in the level of data expected/requested in these two scenarios.

The expectations on the front-end consist of notifications of product demand with expected delivery dates and shipping location identifiers.  Processing information specific to each product is assumed to be in place prior to implementing a work order notification.

Back-end work order notifications include more detailed processing instructions where products may be prioritized and processed with various options.  Work Order Notification enables instructions to be communicated with a “just in time” approach as product reach a given step in manufacturing.

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

3 PIP Usage Notes

This section contains usage notes for data blocks within the PIP 7B5 Notification with regards to the front-end and back-end perspectives. 

3.1 Notify of Manufacturing Work Order Usage Notes 

Example: Notify of Manufacturing Work Order – Enables an IDM to communicate a product demand to a contract manufacturer on a monthly, weekly, or daily basis.  Key fields supported are part number, quantities, requested ship date, and ship to identifiers; OR Enables an IDM/Fabless/Foundry to communicate a product demand to a contract manufacturer on a weekly, or daily basis.  Key fields supported are lot number, part number, quantities and requested ship date.
Basic details are as follows:
	Line #
	Cardinality
	7B5 
	Usage

	1-13
	1
	FromRole.PartnerRoleDescription
	Description of the buyer (example: IDM or Fabless)

	14
	1
	thisDocumentGenerationDateTime.DateTimeStamp
	Work order generation date time stamp

	15
	1
	thisDocumentIdentifier.ProprietaryDocumentIdentifier
	Proprietary identifier for the work order

	16-27
	1
	toRole.PartnerRoleDescription
	Description of the Semiconductor Manufacturing front end seller (example: Foundry)

	28
	1
	WorkOrder
	The content of the work order

	29
	0..1
	|-- billTo.PartnerDescription
	The Bill-To (could be different from ship-to) partner

	58
	0..1
	|-- comment.FreeFormText
	Work order comments – human readable text

	59
	0..n
	|-- DocumentReference
	PO, Contract or other reference document

	67
	0..n
	|-- internalBusinessEntity.PartnerCompanyDescription
	Description of the internal business organization 

	77
	0..n
	|-- shipTo.PartnerDescription
	Description of the partner to receive the shipment

	106
	1..n
	|-- WorkOrderLineItems
	Line items of the work order

	107
	0..1
	|    |-- comment.FreeFormText
	Line item comments

	108
	1
	|    |-- CustomerProfile
	The requested product name, ship date, quantity and related business data.

	114
	0..1
	|    |-- dateCode.FreeFormText
	The datecode information associated with the product (used by backend)

	115
	0..n
	|    |-- DocumentReference
	Reference document required for the line item (such as quality control specification document and specific PO number for that line item)

	122
	0..1
	|    |-- EngineeringInformation
	Engineering instructions required to manufacture the line item

	123
	0..n
	|    |    |-- additionalDescription.Attachment
	Additional instructions

	132
	0..1
	|    |    |--DevicePackageTypeCode
	Specific package dimension required for the device (used by backend).

	141
	0..n
	|    |-- MarkInformation
	Marking instruction for the device (used by backend)

	147
	0..n
	|    |-- ProcessRoutingInformation
	Process routing instructions for the device (used by backend)

	157
	0..1
	|    |-- PurposeOfMultipleSourceDevices
	Purpose of multiple source device (used by backend)

	158
	0..1
	|    |-- shipTo.PartnerDescription
	The ship-to partner description

	187
	0..n
	|    |-- SourceDevice
	Source device information (used by backend)

	239
	0..n
	|    |-- SpecialProcessingInformation
	Special process information (for example deviation from regular instructions) for the device (used by backend)

	244
	0..n
	|    |-- SublineItems
	Sub lines items of the same line item

	281
	1
	|    |-- TargetDevice
	Target device information required by the buyer

	306
	1
	|-- WorkOrderNumber
	The unique identifier of this work order


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 Lessons Learned 

4.1 General

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 seven companies using the 7B5/6 format does not really make it a standard, but having those seven 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.

4.2 Foundry Perspective

The biggest lessons learned on the foundry side relate to backend systems readiness. Work order notification receipt, acknowledgement is smooth. But unless one’s backend order management system, planning engine, scheduling system etc. are already in place and well integrated with the B2B gateway, it does require effort to reply to customers within the 72 hours time limit as specified in the PIP. Business process change from manual to semi auto or full auto process of accepting customer request, checking and reserving capacity, scheduling wafer starts etc. does require considerable change management.
4.3 Front-end Perspective

The biggest lesson learned from a front-end perspective is the work required to integrate 7B5 and 7B6 with internal planning and order management systems.  In addition, considerable effort was required in reviewing accuracy and completeness of product data structures used in the planning process such as BOM’s and BOR’s.  These structures historically received minimal maintenance on outsourced products and are routinely out of synchronization with contract manufacturers current data.
4.4 Backend Perspective

All lots are specific in daily operation to the backend because of contract management.  PIP 7B5 has provided a fundamental basis to identify what information needs to be defined between the seller and buyer operation and makes sure all lots can be produced correctly.  The key of PIP implementation activity is to map/define the same language between buyer and seller, e.g. product naming rule (assembly package, wafer name, device, etc…), the rule of purchase order and work order, the rule of shipping location, and special lot instruction etc.

Once this PIP has successfully rolled out to most buyers, the seller can gain by reducing typo risk and speed up the process of work order.  For the first time, the buyer can get the WIP status without manual key and directly integrate into the seller’s backend.  This scenario needs more effort from both sides.  To buyer side, especially fabless, should pay more attention on subcontract system, and the seller side should pay more attention on work order system and other planning system.
5 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 Element Block Name
	Reason for modification

	DevicePackageTypeCode
	This optional field provides assembly product information -- the source wafer want to manufacture to which type of die.  It contains important manufacturing instruction for SM backend processing.

	GlobalPriorityCode
	This optional field was moved from the source device level to the target device level.  One Target Device may consist of many different Source Devices.  If there are several source lots with different priority codes, it causes confusion.  The source device is a material of the target device; it should not show priority in material but in the target device.

	GlobalProductUnitOfMeasureCode
	Additional of entity instance, Mil, to the acceptable values list.

	WaferInformation
	This allows for the trading partner to have flexibility in the semiconductor manufacturing case, to identify either wafer or die for the start to build activity.


6 Glossary

	Back-End

Term used to describe the relationship between Fabless / IDM’s / Foundry and their contract manufacturers supplying test / assembly services.

	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 (Fabless Device Manufacturer)

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

	Foundry 

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

	Front-End

Term used to describe the relationship between Fabless / IDM’s and their contract manufacturers supplying wafer fabrication services up to and sometimes including wafer sort processes.

	Integrated Device Manufacturer (IDM) 

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

	Manufacturer

The party who sells a product with their corporate identity labeled on the product.

	Original Equipment Manufacturer (OEM)

The party who creates the end product to be sold and allows another party to place its corporate identity on the product.

	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

	Work Order (WO)

A WO is a request to produce a good or service based on a pre-existing business arrangement providing for availability and price.
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