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Checklist for Manufacturing Release Readiness

What:   A checklist for ensuring that before a product’s documentation is released to Manufacturing to begin production builds for customers, all important aspects have been covered.

Why:   The quality of the handoff between Development and Manufacturing is critical for Manufacturing’s success at building and shipping a high-quality product, in the appropriate volumes, at desired overhead and throughput.

How:   Use this checklist in two ways:

As a look-ahead, as your Development team designs a new product or enhancement or cost-reduction of an existing product.  The checklist should be reviewed 

· as project schedules are being  put together; 

· as engineering specs are created to drive detailed design work; 

· and during design reviews to ensure that Manufacturing’s later needs are being taken into account.

As a checklist for preparing for a Manufacturing Release hand-off during the Delivery phase.  The checklist should be 

· referred to as the engineering groups do final tweaks to designs and complete all production documentation.  

· referenced in any formal hand-off meetings at the time of Manufacturing Release.  

· if desired, used as an official part of the release signoff process –  i.e., appropriate executives sign that the checklist has been reviewed as part of the release effort, and the product and its documentation are ready to be released to Manufacturing to start production builds.
The checklist begins on the following page.

Checklist for Manufacturing Release Readiness

I.   Design Deliverables from Development Engineering

A. Safety Hazards

1. All hazardous conditions, such as high voltage, temperature, or dangerous materials have been identified, documented and approved by the Development Manager and Manufacturing Manager.

B. Product Functionality

1. Complete hardware functionality has been demonstrated using a statistically significant sample to meet all specifications over the following range of product input and environmental conditions (Design Verification Testing):

a) Maximum/minimum signal strength

b) Clock frequency limits

c) FCC noise limits from external interference

d) Maximum/minimum frequency ranges

e) Extreme environmental conditions (temperature, humidity, vibration, shipping, and so forth)

f) Cold/warm start and stop

g) Power cycling

h) All firmware/hardware settings

i) Voltage extremes

j) All product options (including filters, modems, and so forth)

k) Tests have been completed using components from all suppliers listed on the Source Control Drawings [part documentation calling out which suppliers will be used to source a particular part.]

(continued)

Checklist for Manufacturing Release Readiness (continued)

C.
Design-Induced Manufacturing Yield

1. Design-related manufacturing yields have been demonstrated repeatedly to be above 90 percent, with a six sigma design margin on each component and test specification.

2. Product test process and procedures have been reviewed and approved by the Development Engineering.

3. Product incorporates a non-volatile memory-based self test and diagnostic capability.

4. The product tune points are minimized and independent. Each one has a broad tuning band.

D.
Product Reliability

1. All designs/components have been designed with a minimum 10°C temperature margin above ambient extremes.

2. All IC have been designed with a 20 percent voltage margin.

3. All capacitors have been designed with a 50 percent voltage margin.

4. All components have been designed with a 25 percent power dissipation margin.

5. All components have been design with a 20 percent pulse current margin.

6. All products have been life tested (both ESS and biased Temperature) to establish a MTBF (Mean Time Between Failure) of fifteen years or greater.

E.
Manufacturing Process Compatibility

1. All designs/components have been reviewed to be compatible with the following manufacturing process:

a) Compatibility with +225°C solder re-flow temperatures, such as crystals, switches, connectors, and so forth.

b) Compatibility with high pressure water cleaning system.

c) High impedance inputs sensitive to ESD picked up through handling/soldering.
F.
Certification Testing

1. Product and all of its options has passed the complete suite of our internal, and external Regulatory certification tests.

2. All changes incorporated since the start of the certification testing have been completely tested against the company and regulatory certification tests.

(continued)
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G.
Post Manufacturing Release Support Plan

1. The responsible engineers have been identified to support any product crisis after Manufacturing Release.

H.
PCB Design Quality

1. All circuit board designs have been demonstrated to be manufacturable to IPC610 class II quality standards.

2. No cuts or jumps on any PCB.

3. All components have both a reliable mechanical and electrical connection; that is, no “flying parts.”

4. All PCB layouts meet the PCB Design Guidelines. 

5. All PCB layouts meet the PCB Design for Test Guidelines.

I.
Product Packaging

1. All products packaging to prevent shipment damage has been designed and approved. Package label design have been completed and the master artwork have been released to Document Control.

II.   Component Sourcing Deliverables

A.
Component Packaging

1. All component descriptions must include the appropriate packaging designation, that is, tape and reel, tray, tape pack, stick, tube, and so forth.

B.
Component Lead Time

1. All component lead times must be less than four weeks, documented, and entered into manufacturing system.

C.
Preferred Supplier Usage

1. Greater than 90 percent of the component suppliers (by part number) should be on the company’s preferred supplier list.

2. All component suppliers are qualified against the company strategy.

D.
New Component/Supplier Qualification

1. All new suppliers must have a first article component qualification report approved by the Development Engineering, NPE, and Materials Manager.

(Continued)
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2. All new components/suppliers must be reviewed for the following critical issues:

a) Component obsolescence

b) Component reliability

c) Component operating margins (thermal, voltage, current, timing and so forth)

d) Component availability

e) Component cost and technology


E.
Number of Suppliers

1. The SCD should list two or more alternate sources for each component. All single-sourced components are approved by VP Operations.

F.
Component Integration 

1. All of the component integration targets have been met; that is, minimum discrete digital glue logic.

III. Documentation Deliverables

A.
Bill of Materials (BOM)

1. All components must have an assignment part number and be entered in the Manufacturing database.

2. All BOMs must be reviewed and signed off by the New Product Engineer, Development Engineer, and the Materials Manager. Specifically, the extended component descriptions and component land patterns must be reviewed and approved.

B.
Source Control Documentation (SCD)

1. Each component or third party subassembly must have either a Source Control Drawing or a 30 character description (buy per description). The appropriate level of specification for each component will be determined by the New Product Engineer (NPE)  and Document Control Manager.

2. Each new specification must be approved by the Development engineer, NPE, and the Materials Manager.

3. Each item must have an estimated standard cost and be entered into the database.

4. The SCD should list at least two equivalent sources for each component. Single-sourced components require approval by the Development Engineering Manager and the Materials Manager.

(continued)
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C.
Schematic Drawings 

1. Schematic drawings are required for all electrical connections of two or more conductors. This includes PCBs, cables, I/O connections, and connectors.

2. All schematics must have both a hard copy and magnetic copy on file in Document Control. The component library must also be included with the magnetic copy.

D.
Mechanical Fabrication Documents (MFD) 

1. Drawings must completely specify the parts and meet the standard drawing conventions of ANSIY14.5M, ANSIY32.4, & ANSIY14.3.

2. Drawings must be approved by the Design Engineer, Document Control Manager, and the Materials Manager.

E.
Printed Circuit Board Assembly Documentation (PCBA)

1. All PCBA designs must have the following items with the revision level released to Document Control:

a) One set of Artwork photo plot film 

b) CAD layout with component library.

c) Gerber Plot File.

d) First Article Fabricated or Solder Sample board.

e) Fabrication Drawing indicating the PCB physical parameters 

f) Assembly drawing indicating any special assembly/design requirements that violate the standard PCB assembly conventions i.e. components on the solder side, cuts and jumps, heat-sink assemblies, and so forth.
F.
Engineering Specifications 

1. The final DVT verified Module level and System level product specifications must be on file with Document Control.

G.
Product Firmware 

1. All product firmware must be tested and approved by SQA.

2. An Intel Hex format DOS diskette with revision number must be on file with Document Control. Note this may be different for Masked ROMs.

3. A complete set of Master firmware devices (EPROM) with checksums must be on file with Document Control.

Checklist for Manufacturing Release Readiness (continued)

H.
Product Labeling

1. All Field Replaceable Units (FRUs) must have an identification label indicating the part number and revision level. 

I.
Technical Reference Documents

1. Both a system and module level Theory of Operations must be reviewed and approved by the Development Manager and Manufacturing Manager. As a minimum, the Theory of Operations must address the following areas:

a) Block level diagram and functional description of each module and subsystem

b) Expected performance, wave forms, operations, and so forth of each module and subsystem

c) Trouble-shooting guide to resolve problems down to the component level

d) Complete listing of all diagnostic tools and their usage


2.
Module level test specifications with test criteria and limits, must be updated by Engineering, reviewed/approved by Manufacturing Test Engineering and placed on file in Document Control.

J.
Software Tools Documentation

1. All software tools for use in manufacturing or Engineering Services must have a copy of the released, commented code on file in Document Control.

K.
Technical Manuals and Documentation 

1. All manuals and product literature have been reviewed and approved.

L.
Manufacturing Process Instructions 

1. All manufacturing process instructions have been utilized in draft form during the pilot build, then updated,  reviewed, and approved.

M.
Manufacturing Test Plans and Procedures 

1. All manufacturing test plans and procedures have been used during beta and/or pilot builds, then updated, reviewed and approved.

