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Creating a Manufacturing Plan for a New Product
What:  Process and checklists for creating a Manufacturing Plan for a new product at appropriate points in the new product development timeline. Includes checklist for the earliest draft of the plan as well as what the final plan should contain.
Why:   Manufacturing planning is needed to give the Operations or Manufacturing organization an early view into what will be required – people, capital, facilities, etc. – to begin and ramp up manufacturing of a new product.    Some planning must be done early enough to allow for aspects such as lead times on new equipment required and development time for new testing approaches.  As the Operations personnel think through their later manufacturing work for this product, they will also come up with questions and inputs for the development team that can be critical to the product’s manufacturability.  Outputs of manufacturing planning may also have a significant impact on budget and resource requirements. 
How:   
· Use the outline on the following pages to develop a manufacturing plan.

· Create the first draft of the plan during the development phase, once enough functional specifications have been written on the product for Operations to develop an initial strategy for manufacturing the product.

· Bring questions that arise from drafting the plan to team meetings and pertinent design reviews.
· Update the plan after the alpha build of equipment occurs and prior to the beta build.  Beta build is typically when higher quantity of prototype product must be created to be used in beta tests at customers, and Operations is moving toward a more normal build cycle.  The Manufacturing Plan should have all contents in place in at least draft form in time for planning for the beta build. 

· A final update to the plan may occur before the pilot build – the first build that is mandated to use the final designed production processes, equipment etc.  Pilot build is intended to test out the manufacturing process, use of standard equipment, etc.
See Outline starting on next page
Contents of a Manufacturing Plan
1.  Objective of the Manufacturing Plan:    To document the process flow and high level test requirements for a new product being developed and to identify the necessary people, facilities and equipment required.
Early version of Manufacturing Plan:  The first draft of the plan includes a first cut at process, equipment, cost, and logistics information to help assess scope of Operations efforts and highlight critical areas. 
Updated version:  The purpose of the Final Manufacturing Plan is to complete the Operations’ preparation for producing the product in high volume. Most of the groups within Operations use the material in this deliverable to organize and carry out their activities in support of manufacturing the product. This is an update of the original document incorporating feedback from the Alpha level build of product prototypes.
2.   Manufacturing Process – Assembly Strategy
· Define the manufacturing process flowchart for this product.

· Select production line — include narrative of why the line was selected and all assumptions made. Identify alternatives and risks. Develop the capacity of the line with gates identified.

· Detail process yield targets for all process steps — to be used to track launch performance, criteria for manufacturing acceptance. Detail plans and experiments to prove out new processes. 

· Establish material/inventory control — cycle time analysis, material flow to line (storage requirements), product queues, movement to stock.

3.  Manufacturing Test Approach
NOTE: The details in this area, such as hardware and software required and detailed test steps, can be documented in a separate Manufacturing Test Plan. If a separate document is used, the preliminary Manufacturing Plan should address the overall testing strategy at a high level then refer to the separate test plan once it is created.
· Overview: 

· Outline, summarize testing at incoming, in-circuit, functional, final, product validation, and QC.

· Specify product design requirements to enhance testing — diagnostic modes, test pins, and so forth 
· List equipment and software costs required to support the plan
· Detailed manufacturing test info: 

· Document the steps manufacturing personnel will perform to test the manufactured hardware product. Operations personnel must review this early enough to plan for testing resources and associated training they will need during the Alpha, Beta, Pilot, and production activities. 

· Provide details of test steps and environment at incoming, in-circuit, functional, final product validations, and QC.

(Continued on next page)

4.   Equipment and Facility Requirements
· Detail capital/tooling requirements. 

· Identify all required equipment and describe (new and existing) and estimate approximate lead time, costs for equipment that must be acquired.

· Establish equipment selection criteria.   Describe alternatives, justification, and utilization.

· Design facility layout showing floor space required.
5.   Logistics/Materials Plans
· Identify long lead items and vendor quality requirements, ordering plan for internal prototype forecast and for later production units 

· Identify quantity needed for prototype, Alpha, and Beta builds 

· Specify material qualification and incoming audit requirements

· Identify product packaging and shipping plans (including shipping cartons).

6.    Personnel and related costs

· Determine direct labor and direct labor overhead goals and estimates.

· Estimate people impact — number needed; training required; special talent needed; one, two, or three shifts.

7.   Training Requirements 

· Specify training needed of various Operations personnel before the pilot build occurs
· Indicate who will develop and deliver training, projected sizes of classes
8.   Other Specifications
· Equipment failure mode effects analysis

· Equipment preventive maintenance plan

· Equipment calibration plan (includes plans for gauge capability studies)

· ESD controls

