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Process: 8.5-8.6 Production and Service Provision
Process Owner: Manufacturing Management

Process Description: The process used by PCB for the planning and control of production and servicing provisions regarding customer supplied and PCB manufactured product.  To provide positive product identification during all stages of production, delivery and installation.  Identification is defined on accompanying production routers, drawings, specifications and/or other documents.

Process Inputs: Customer supplied products, externally provided materials and calibration services, customer contract requirements, ISO9001, AS9100, ISO10012, ISO17025, ANSI-Z540.3, ATEX114, IEC80079-34, 10CFR21, 2011/65/EU, 10CFR50 Appendix B, PCB Level I and II documentation.

Process Measurements: Operational Tracking Reports, Policy Deployment, measures for yield, efficiency, on-time delivery, scrap, warranty dollars and customer complaints.

Output / Records: Manufacturing Routers, Calibration Information, In-Process/Final/Receiving Inspection Data, training records and qualifications, Return Material Authorizations.

Responsibilities: 


1.   All manufacturing department personnel are responsible for effectively complying with the applicable requirements stated in this procedure.

2.  The Manufacturing Operation Managers and Transducer Assembly Supervisors are responsible for assigning, controlling, and reporting on production activities and are responsible for maintaining and implementing this policy.
       3. 
Engineering is responsible for determining any special requirements.

8.5) Production and Service Provision
8.5.1) Control of Production and Service Provision
1) PCB performs production and service provision under controlled conditions:

a)  Documented information such as drawings, production routers, Bill of Materials, electronic data, process specifications, work instructions, work orders and/or assembly procedures define the characteristics of the product to be produced, the services to be provided, activities to be performed, and the results to be achieved.

b)  Availability and use of suitable monitoring and measuring resources,

c)  Monitoring and measuring activities at appropriate stages to verify that criteria for control of processes or outputs, and acceptance criteria for products and services, have been met.  These activities include: criteria for acceptance and rejection; where in the sequence verification operations are to be performed; measurement results to be retained; any specific or special monitoring and measuring equipment and associated instructions for their use; and the use of approved PCB quality management system sampling plans. Monitoring and measurement devices required to verify product conformance are made available per documented procedure inspection requirements.  Departmental procedures identify necessary monitoring and control processes. If work instructions list only a nominal value for any in-process parameter or feature, the following tolerances will apply, unless otherwise specified:

For time values, the nominal value is the minimum value.

All other values are ±15%.
Note:  Under certain conditions, the product engineer may be notified to determine the final acceptance of a test artifact as 
“in-tolerance” relative to the documented specification in the event that the result exceeds the nominal values mentioned 
above.
d)  Suitable production, installation and servicing of equipment is maintained to ensure quality and a safe and suitable work environment as described in Infrastructure and Work Environment (QAM 7-7.1.4):

 Equipment is appropriately stored and adequately protected between uses.

 Equipment is verified or recalibrated at designated intervals.

 PCB Control of ElectroStatic Discharge (ESD) procedure (QA1008) is understood and followed.

 No operations will be performed until questions regarding safety are resolved.

 Personnel are responsible for the cleanliness of their immediate work area.

 A temperature range of 65 to 80 degrees Fahrenheit and relative humidity of 30 to 70 percent are targeted in the ESD 
 designated sensor assembly and electronics assembly areas. In the event that an out of range condition is observed,   notification is immediately given to the product line supervisor or manager, and the Director of Manufacturing for resolution.  The Director is responsible for ensuring that Building Maintenance returns conditions to target levels.  During such times, extra awareness to any resulting hazards such as increased ESD potential is maintained throughout the affected area by manufacturing management, to ensure continued product quality.  In the event the location is a non-ESD controlled environment, the Director of manufacturing, or delegate, shall confirm with the location manufacturing authority and proper SPAM Engineering and Manufacturing Authorities (see QA054) for proper environmental disposition of location in question.  

Note:  See QAM 7.1.5, section titled Environmental Conditions, for temperature and humidity requirements for calibration areas.
e) The appointment of competent persons including qualifications required,

f) The validation, and periodic revalidation, of the ability to achieve planned results of the processes for production and service provision, where the resulting output cannot be verified by subsequent monitoring or measurement (e.g. Welding). 
g) Implementation of actions to prevent human error,
h) Implementation of release, delivery, and post-delivery activities,

i) The establishment of work criteria,
j) Accountability for all products during production is maintained throughout all manufacturing operations ensuring product is manufactured without a potential foreign object internally present.  At a minimum, part number, part revision and lot number identify components used in manufacturing.  Control of inventory and release of product to production is defined in QA18.  Receiving inspection and In-process testing and inspection operations verify acceptability of materials used throughout production operations.  Any needed identification, segregation and disposition of Non-Conforming product is controlled by and defined in QAM 8.7 and TA01.
k)  Control and monitoring of identified critical items, including key characteristics, in accordance with established processes.

l) Determination of methods to measure variable data,

m) Identification of in-process inspection or verification points when adequate verification of conformity cannot be performed at later stages,

n)  The availability of evidence (manufacturing records) that all production and inspection/verification operations have been completed as planned, documented, and authorized.

o)  Prevention, detection and removal of foreign object debris in all manufacturing areas are controlled through Foreign Object Debris Prevention (TA1074) procedure.
p)  The control of utilities and supplies (e.g. water, electricity, chemicals) to the extent they affect conformity to product requirements.
q)  PCB does not release products for production use prior to completion of acceptance tests.

8.5.1.1) Control of Equipment, Tools, and Software Programs
1) Equipment, tools, software programs used to automate, control, monitor, or measure production processes are validated prior to final release for production and are maintained.  Machine shop equipment is validated via first piece verification to product specifications prior to production per Machining Center Handbook (MS1078).  NC machine programs are controlled via the Program Control Procedure (MS1008).  Manufacturing equipment is maintained per Preventive Maintenance System (see QAM 7-7.1.4).  Inspection, measurement and testing equipment are validated per Control of Monitoring and Measurement Resources (QAM 7.1.5).  When required by PCB or customer contract, a First Article Inspection may be performed in accordance with AS9102 First Article Inspection Process procedure (EN1023).   

Storage requirements are established for the machine shop per Machining Center Handbook (MS1078).  The handbook defines periodic preservation and condition checks of stored machine shop production equipment and tooling.  Transducer assembly and manufacturing maintenance and inspection activities required for tools used throughout manufacturing and production operations are defined in General Workmanship for Transducer Assembly (TA1039).
8.5.1.2) Validation and Control of Special Processes

1) Processes where the resulting output cannot be verified by subsequent monitoring or measurement, are controlled and approved by Management, Supervisors or delegated individuals (See QA01).  Special Processes within PCB and their delegated authority(s) are determined by the Senior Leadership Team and are defined in the Special Processes Approval Matrix (QA054) form.  These processes are considered critical to the quality of products and receive special controls.  Defined criteria for review and approval of special processes are the documented procedures and associated recognized standards as defined in QA054.  The processes are documented, reviewed, validated to demonstrate the ability to achieve planned results, and approved prior to use by Production and Engineering authority(s) appointed to maintain the approval of these processes by the Senior Leadership Team.  Facilities, Equipment, qualification of persons involved, use of specific methods and procedures and requirements for documented information to be retained.

2) Monitoring, measurement and final product calibration verify processes and product for production and service provision.  All products are tested and validated to required specifications prior to release to demonstrate achievement of planned results.  Product validation ensures that any intermediate processes, defined by Management and Engineering as beyond the scope of reasonable inspection need, are also validated.  Product found deficient after customer use is returned for failure analysis (see SM1009 Return Material Authorization, EN05 Failure Analysis and TA14 Repairs Department) as part of the internal Corrective Action system (QAM 10).  

3)  Equipment is verified and approved in each department, prior to use, per Calibration Procedure QAM 7.1.5.  Equipment maintenance requirements are properly identified and maintained through a Preventive Maintenance (PM) Software Management System (Reference QAM 7-7.1.4).  Management appointed individuals are responsible for qualifying manufacturing personnel in accordance with New Hire Training PE02 or Training for Transferred Employees PE03.  Personnel are initially qualified through training, including competency verification testing during the Production Technician Training and Qualification Program TA30.  Employee re-qualification is on-going and is accomplished through Certified Technician Program QA17.  Records of training and re-qualification will be stored in Human Resources in the employee personnel training file.  All training, re-qualification and verification are controlled in accordance with Production Technician Training and Qualification Program TA30.  Training evaluation, training needs identification and review, and employee competency evaluation is conducted on an on-going basis through the Certified Technician Program QA17, Calibration Technician Training (TC01) and Certified Operator Process - Machining Center (MS02) in conjunction with documented annual employee appraisals. 
4) Product assembly procedures are documented, controlled and are required to be available at point of use by employees during the manufacturing process.  Control of, and change to, specific operations and parameters of special processes are maintained in accordance with Documented Information QAM7.5, QA01 and Engineering Change Order procedure DD02.    Special Process Procedures defined in accordance with recognized national or international standards are defined in Special Process Approval Matrix QA054.  

Special Activities:

	QA1008 Electrostatic Discharge (ESD) Control
	TA1000 General Workmanship Procedure for Spot Welding

	TA1003 Laser Welding (Special Process)
	TA1004 Hand Soldering

	TA1006 Laser Etching Marking
	TA07 General Workmanship Procedure for Epoxy Sealant

	TA1053 Automatic Wire-bond
	TA1051 Heated Ultrasonic Cleaning

	TA1074 Foreign Object Debris (FOD) Control
	TA1061 General Workmanship Cleaning Procedure

	
	MS1004  Heat Treating


Workmanship standards are routinely provided in the form of written procedures, representative samples, photographs or other illustrations. 

Workmanship Standards:

	TA1039 General Workmanship Procedure for Transducer Assembly
	TA1013 Product Identification & Status

	TA1062 Wire Stripping and Cutting
	TA1063 Wire Strain Relief

	TA1075 Torque Application
	TA1085 Amplifier Handling and Preparation

	TA1083 Tinning
	TA1084 Deburring


Manufacturing Activities:

	TA1012 Leak Testing
	TA1018 Microelectronics Epoxy Application

	TA1019 Heavy Wire Application to Substrates
	TA1022 Amplifier Testing

	TA1035 Transducer Assembly Cable Production
	TA1043 Cable Testing

	QA1067 Final Inspection
	TA1048 Sand Blasting

	TA1049 Eutectic Die Bonding
	TA1052 Emralon Coating

	MS1064 Tumbling
	


Final calibration of product in accordance with the following procedures ensures proper workmanship has been achieved through verification of product performance.

Calibration Activities:

	TC1010 General Requirements for Calibration Personnel
	TC1023 Maintenance Of Software Within The Calibration Dept.

	EC1000 Calibration Of Electronic Production Items
	TC1013 Specification Control

	EC1003 Verification of Electronic Calibration System
	TC1018 Calibration Certificates

	TC1022 Measurement And Test Equipment Maintenance
	TC1032 Assuring quality of test & calibration results.


5) The requirements for manufacturing records to be controlled and retained are specified in transducer assembly procedures and related departmental procedures.  The methods of record retention are defined for each designated record in the Document Revision Index CS002.

6) Non-conforming product that is reworked or corrected must be returned for inspection and revalidation to original specifications per Nonconforming Material Control TA01 and/or Containment Process TA05. 
7) Product certified to ATEX114 (IEC80079-34) shall have their EC Type Examination certificate requirements reviewed by the Authorized Person and production departments for ensuring manufacturing documentation compliance.  This will take place at time of production router and assembly procedure documentation review, approval and release to manufacturing.
8.5.1.3) Production Process Verification
1) Production process verification activities ensure that our production process is able to produce products that meet requirements and are carried out in accordance with approved manufacturing documentation defined in this procedure. Approved manufacturing documentation for control of production operations includes: drawings, BOMs, production routers, microphone data sheets, assembly and calibration procedures.  Product verification acceptance criteria are integrated into manufacturing documentation as needed to ensure product conformance and allow or prohibit product to advance to subsequent production stages.
2) Evaluation and revision of processes and/or documentation is conducted through technician recommendation, with Manufacturing / Engineering control and approval, during manufacturing operations.  Issues that arise during production, determined to provide process and/or product improvement, are addressed by issuance of an Engineering Change Order (DD02), with any approved handwritten document revisions scanned and controlled per QAM 7.5.  All documentation remains ultimately controlled through the Engineering Change Order process (DD02). 
3) Assembly Procedures initiated and revised per EN1016, are maintained in standardized format through adherence to requirements of the Assembly Procedure Template TA088.  Given an adequate assembly procedure, any technician, who has been trained to PCB processes and workmanship standards referenced in the procedure, shall be able to properly and repeatedly build the product without additional guidance.
4) Listings of tools, required to perform specific or non-specific product manufacturing and assembly operations, are maintained at the departmental level.  A listing of current numerical control (NC) machine programs are controlled and maintained by the machine shop per Program Control procedure (MS1008).  Applicable instructions for all PCB Machining Center technicians are documented within the Machining Center Handbook (MS1078).
5) PCB has incorporated a First Article Inspection Report (FAIR) process compliant with AS9102 requirements.  The process defines requirements for inspection, verification and documentation retention of a representative product from the first manufacturing run, or FAIR re-submission, due to any subsequent product changes as defined in First Article Inspection Process procedure (EN1023).  
8.5.2) Identification and Traceability
1) Identification of outputs is maintained throughout the life of all products in accordance with PCB, customer contractual, statutory, regulatory or other requirements through model number and serial number, which is traceable to the job router through the BSD (finished microphone traceability is maintained from model number and serial number to TA126 Microphone Data Sheet).  When required by Customer Contracts or identified by PCB drawings, materials manufactured from the same batch or lot of raw material are traceable to all products where the materials are used and/or scrapped.  Materials are controlled through the assembly procedure (see Creation of an Assembly Procedure EN1016), work order and/or BOM and have component lot traceability maintained through either manual lot tracking on the work order and/or production traveler or through the Lot Tracking System maintained in the Business System Database (BSD). (Note that printed Syteline Job Pick Lists are considered a reference document as actual lot numbers used in manufacture are tracked in BSD.) Individual components and those components used in subassemblies are traceable to the model number and serial number of a product.  The determination whether to use a manual lot tracking system or the BSD will be made by Engineering and Production commensurate with customer requirements.  

2) Purchased components are assigned a lot number at incoming receiving per Receiving Process LG01, Verification of Purchased Product QA07 and QA08.  Internal suppliers (PCB Machining Center (PCBMC), H.C.D, Microelectronics, Crystals) and Sub-Assemblies and Finished Goods are assigned a work order which provides traceability for all sub components used in the creation of the product.  The PCBMC Router, maintained throughout machining operations, indicates raw material used, part number and part revision.  Material issued in a PCBMC work order is positively maintained through the BSD related to lot number, scrap, delivery, stock and re-stock per QA18 Preservation of Product procedure. Via the Configuration Management process (EN01), documentation of product configurations controlled through the Engineering Change Order (ECO) process (DD02) allows identification of any differences between the actual manufacturing configuration and the contractually agreed configuration.  

3) PCB employs the use of identification stamps within the Quality Assurance Department.  Controls for the use of assigned stamps are defined in Quality Assurance Stamp Control Procedure QA14.
4) Products certified to ATEX114 (IEC80079-34) are identified during all stages of production, testing, final inspection and delivery per all requirements defined in this procedure.  For returned products the material is identified per Return Material Authorization guide (SM1009), Repair Department Procedure (TA14) and Failure Analysis procedure (EN05).  

Products certified to ATEX114 (IEC80079-34) will have traceability records for final product and significant parts as identified by the PCB Authorized Person and Entering Part Numbers into the BSD (EN1006) procedure.  Product and significant component lot traceability information contained in manufacturing production routers, calibration databases, and supporting documentation defined in this procedure. 

5) Product status of acceptance or nonconformance regarding monitoring and measurement verification is identified below.  This information defines the requirements for inspection status of incoming items, in-process inspection of manufactured items and final inspection of completed items.  Product status identifies whether the product is accepted, rejected or on hold including part number, part revision and lot number.

a) Receiving inspection is performed per applicable procedures LG01, QA18, MS1000, QA1029 and QA07 to the requirements of the purchase order and corresponding drawings and/or specifications.

b) In-process inspections are performed per applicable procedures MS1078, QA07, TC1010, CR1013, CR1028, CR1029, CR1040 and CR1041 to the requirements of appropriate drawings and/or specifications.

c) The production router maintained in the Business System Database (BSD) provides and records traceability to the preceding operation or process.  Sign-off on significant router steps, by using either hardcopy documentation or if completed electronically through BSD, for those departments where the hardcopy of the Job Operation Listing has been discontinued (see IC1001) and Job transactions in the BSD have replaced physical sign-offs, provides a sequential date and time record of product manufacturing, including assembly and inspection completed per MS1053 and TA1103.  In Microphones Dept., TA126 provides the sequential record of manufacturing and test of product. Final Inspection (QA1067) process status is confirmed by the completed BSD Production Router, Quality Assurance Inspection (QA07) and/or the Calibration Certificate for items with a final acceptance test.

d) Final Inspection (QA1067) process status is confirmed by the completed BSD Production Router, Quality Assurance Inspection (QA07) and/or the Calibration Certificate for items with a final acceptance test.

e) Packaging and Shipping operations are controlled per Logistics Department process procedures: LG1006, LG1007, LG1018, LG1033 and LG1040.

f) It is the responsibility of each operator to verify that material or product to be processed is accompanied by documentation reflecting approved inspection and test status prior to use.
8.5.3) Property Belonging To Customers or External Providers

1) The PCB Quality System provides for strict control of all customer-furnished or external provider materials such as products for service, tooling, raw material, machinery and measuring and testing equipment.  The product(s) are identified, verified, protected and safeguarded in accordance with quality system requirements defined in this procedure.  Additionally, any intellectual property furnished by a customer, including design, production or inspection data, will be controlled and protected in the same manner.  This procedure defines the activities and responsibilities to maintain records, procedures and tracking systems to control customer-supplied products.


2) The Director of Manufacturing, Repair Coordinator and Sales/Marketing Management have the responsibility to maintain and effectively carry out these requirements.  See Return Material Authorization procedure (SM1009), Repair Department Procedure (TA14) and Customer-Supplied Product process (EN05).  

3) Shipping and Receiving uses proper ESD and handling precautions (QA1008) to assure no degradation of quality, and delivers it to the Repair Coordinator for identification and further processing (LG01).

4) Other departments may be involved for calibration, design, analysis or repair of customer-supplied product as required.  The product is delivered to the appropriate area by the repair department.  As required by procedure QA1008, applicable ESD procedures are followed using ESD hand-bins, ESD bags, and protective connector covers to protect from possible ESD damage.
5)  If customer supplied product is lost, damaged or found unsuitable for use at PCB, the customer is contacted per requirements of Return Material Authorization Procedure (SM1009).  

6) For products certified to ATEX114 (IEC80079-34) where customer supplied products may be used in manufacturing, the material inspection requirements are defined by the Authorized Person for incorporation into the receiving inspection process (QA08) for verification prior to use.   Materials are verified by the Authorized Person for technical and functional compatibility with the EC Type Examination Certificate.  The Authorized Person is responsible for ensuring these items are compatible with the examined and certified product configuration.

8.5.4) Preservation
1) The Management Team of PCB has implemented and maintains systems for preserving product conformity (outputs) during internal processing and delivery.  The preservation methods described include identification, handling, packaging, storage and protection of products and components and their constituent parts.  

Each Department is responsible for documenting and maintaining procedures as well as issuing specific work instructions to handle, store, identify, clean, package, preserve, install and deliver products to maintain quality, integrity and to prevent damage.

Preservation of product is conducted in accordance with product handling instructions specified by PCB or the supplier, statutory and/or regulatory requirements or PCB procedural requirements as referenced in this procedure.  

Procedures for the following provisions are listed below:

a) Cleaning: 


TA1051 – Heated Ultrasonic Cleaning,



TA1061 – General Workmanship Cleaning Procedure,



QA18 – Preservation of Product.



MS1026 – Miraclean Cleaning Operations

b)    Prevention, detection and removal of foreign objects:

TA1074 – Foreign Object Debris (FOD) Control,


    c)    Special handling for sensitive products (ESD safety warning):



QA1008 – Electrostatic Discharge (ESD) Control,



QA18 – Preservation of Product.


    d)    Marking and labeling including safety warnings:

TA1006 – Laser Marking,


    e)    Shelf life control and Stock Rotation:



QA18 – Preservation of Product.



QA07 – Verification of Purchased Product,



TA07 - General Workmanship Procedure for Epoxy Sealant,

f) Handling of hazardous materials:


QA18 – Transporting Liquid Nitrogen,


TC1035 – Liquid Nitrogen User Guide.


2) Handling:

All items to be delivered to customers are inspected prior to packaging to assure as-ordered compatibility and are packaged to assure no degradation of quality during handling and transportation per Preservation of Product (QA18).  

Parts and products are identified and transferred by hand throughout the facility. ESD sensitive materials are transported in ESD   safe packaging and handled only at grounded workstations. Procedures are maintained by the responsible departments for the receipt and dispatch of product to and from any storage or holding area (QA18).

The Senior Leadership Team, through the Safety Committee, maintains appropriate safety precautions and maintenance systems for special handling of hazardous materials.

3) Storage:


Production Support, Inventory Planning department and Transducer Assembly store finished components and products.  PCB has assigned appropriate areas throughout the Production Department to protect our products from damage and deterioration.  The environment within the facility represents an adequate atmosphere for storage of finished products (see QAM 7-7.1.4).  Damage is prevented by the use of good housekeeping practices, common sense and careful work habits.  All material and products in storage or awaiting shipment in the Shipping Department are clearly labeled.


Departments use an inventory control system based on bar code or manual methods. Items are in boxes, bags and bins, and stored in ovens, hot boxes, storage cabinets or racks (MS1000, QA1008 and QA18).  The condition of stock is assessed for damage and/or deterioration per the controlling departmental procedures (MS1000 and QA18).  

4) Packaging:

 
The Logistics Department maintains procedures for packaging products. Engineering and Sales and 


Marketing provide assistance, as required. The Logistics Department packages all necessary documents such as calibration sheets, packing lists, product manuals, etc. (QA18).


Containers, coatings, desiccants, boxes and shipping crates are used when necessary to protect products from damage due to handling and storage and deterioration from the environment (QA18).

5) Preservation:

Preservation and segregation of product is documented (MS1000, QA18 and TA07).  

6) Delivery:


After entering the Shipping Department and prior to delivery, products are stored in designated areas that are clearly labeled.  PCB delivers packages to the customer as specified by contract (LG01, QA18).


Parts, products and documentation are protected after final inspection (EC1000, TA14, TA07, and TC1010).

7) Products certified to Directive 94/9/EC (IEC80079-34) has instructions (PCB product operating manuals and specification control drawings) for safe use of all products passed on to the customer/installer/user per Annex II of the Directive 94/9/EC in accordance with Preservation process (QA18). 

8.5.5) Post-Delivery Activities
1) PCB products and related instruments are not serviced outside of the main facility or at customer site.   In the event in-service data may need to be recorded, a sales representative may visit a customer site and report evaluation results through the PCB Customer Corrective Action Request (CAR) process (Syteline) defined in QAM 10.  The resulting Quality Concern process documents identified post-delivery problems and resulting investigation actions commensurate with customer contractual, statutory and/or regulatory requirements.  Also considered may be the potential consequences of an order, the nature, use, and intended lifetime of our products and services, customer requirements and feedback, controlling and updating provided technical documentation for product use, any controls that may be required for work conducted off-site and product and customer support.  

2) PCB product servicing conducted in the Repairs Department or Technical Center / Division for post-delivery customer complaints are processed through the Return Material Authorization procedure (SM1009) and Repair Department Process (TA14).  The Quality Concern process documents corrective actions that may include updating of technical documentation and revision of Repair Department Processes: Customer Product Passes Calibration TA15, Recal-System Recal “RTC” of Customer Product TA16, Rework of Customer Product TA17, Return of Customer Product TA18, Scrapping Customer Product TA19, and Evaluation of Customer Product TA22.
3) PCB offers a wide variety of calibration services to validate sensor performance and signal conditioning equipment performance.  Practices for these services are in compliance with AS9100, ISO-10012, ANSI-Z540 and ISO-17025 and are traceable to National or International Standards.  The accredited Scope of Calibration defines measurement uncertainty values for sensors and signal conditioning equipment.  Calibration services are in accordance with Calibration of Electronic Production Items (EC1001) and General Requirements for Calibration Personnel (TC1010).
8.5.6) Control of Changes
1) Process and product changes that require customer, statutory and/or regulatory authority approval are maintained through the Configuration Management Process (EN01).  All changes that affect manufacturing processes (tools, fixtures, materials, etc.) and the person authorized to approve them are identified, documented and controlled through the Engineering Change Order procedure (DD02) and Documented Information procedure QAM 7.5 or QA01.  Results of changes to production processes are assessed through manufacturing final inspection and calibration activities.  Review of changes confirms that desired effect has been achieved without an adverse effect to product quality.  
8.6) Release Of Products and Services
1) PCB has established planned inspection processes that ensure purchased products or services meet specified purchase order requirements.  Products and services are not released to the customer until these planned arrangements are satisfactorily completed, unless otherwise directed by a relevant authority and/or the customer.  Documented information for the release of products and services includes evidence of conformity with acceptance criteria and traceability to the person(s) authorizing the release.  This documented information also ensures products and services meet defined requirements.  

2) Purchased products and services are routed to Quality Assurance for inspection to purchase order requirements when indicated in BSD QCS supplier module, or as directed by the Quality Assurance Manager.  Inspection requirements are entered as notification into the BSD QCS supplier software accessed by the receiving department.  Maintenance of these inspection requirements is conducted through daily review of “POs entered daily report”, whereby inspection department employees are responsible for updating BSD inspection requirements, ensuring purchased items used in the manufacture of PCB products are verified prior to release to production.   Machine Shop raw material verification is conducted in accordance with Machine Shop Raw Material procedures MS1000 and MS1077.  

3) Purchasing is responsible for ensuring that inspection requirements are stated on the Purchase Order as indicated on the requisition.  Quality Assurance Inspection will complete the required product verification to documented specifications per Quality Assurance Inspection Process procedures QA07 and QA08.  These verification activities may include:

a) obtaining objective evidence from suppliers of product quality such as C of C’s and process control data,

b) product inspection and audit at supplier facility,

c) review of documentation required by purchase order,
d) inspection of product to BSD requirements,

e) counterfeit prevention inspection per AS5553 of parts (QA1030) and/or materials (PD2046 and PD2047),

f) delegation of verification to the supplier or supplier certification.

3.1)  All purchased products are verified to purchase order requirements prior to release to the end user.  No positive recall process is used at PCB.

4) When required by PCB or customer contractual requirements as identified on the purchase order, raw materials where certification and test reports are used to verify product acceptance, are periodically validated by independent testing laboratories per Verification of Raw Material QA13.  Records of validation are maintained per Document Revision Index CS002.   
5) When required by PCB or customer contractual requirements as identified on the purchase order, product verification activities delegated to suppliers are listed in the Business System Database (BSD) located in the Vendor Form, Category drop-down box, by supplier name.

6) Product found to be non-compliant with purchase order specifications is processed per QA06 Control of Purchased Product Nonconforming Material.  

7) When it is impractical to carry out inspections/tests at PCB for supplied products, supplier verification is conducted through controlled drawings and procedures as indicated in Purchase Order (PD000).  All reporting is verified for acceptance by PCB per QA07.



8) Where specified by customer contract requirements, the Purchasing Department shall arrange that the customer or the customer’s representative shall be afforded the right to verify at the supplier’s, or PCB’s, premises that subcontracted product conforms to specified requirements (see PO Terms and Conditions).

9) Final Inspection for all Technology Centers / Divisions is conducted in accordance with Final Inspection Procedure (QA1067).
10) PCB manufactured sensors and electronic products are 100% inspected prior to shipment.  No sampling is performed during Final Inspection and Testing operations.
11) Nonconforming product is processed using form TA081 in accordance with requirements of Control of Nonconforming Product procedure QAM 8.7 and processes TA01 and TA04.
12)  Products For Use In Potentially Explosive Atmospheres: Products certified to ATEX114 (IEC80079-34) are 100% inspected during manufacture and final calibration.  There is no sampling for this product type.  Where practical, the label bearing final marking data will not be affixed to the product until final inspection and testing has been satisfactorily completed. 

13) Where the absence of procedures will adversely affect quality, each department is responsible for providing; documenting and maintaining work instructions describing product characteristics used as acceptance criteria for performing production operations.  For every manufacturing or inspection activity, operators:

a) Verify that documentation corresponds with part(s) in process.
b) Verify that equipment and instruments are in good working order and are within their calibration cycle.

c) Assure work instructions are understood. (If the instructions are unclear or cannot be followed, employees are to obtain any necessary clarification from their supervisor.)
d) Legibly complete paperwork.
e) Identify and segregate nonconforming materials.
14)   Compliance with applicable standards (e.g. AS9100, ISO17015, ISO10012, etc.) and documented procedures (e.g. Quality System    Manual, Quality Assurance Manual and Departmental Procedures) is the responsibility of all manufacturing employees.
15) Evidence that all manufacturing and inspection operations have been completed as planned, or as otherwise documented and authorized, is maintained on the production router that accompanies product through all stages of manufacturing (Microphones Dept. also use TA126 Microphone Data Sheet along with the router).  This process is defined in procedures General Workmanship for Transducer Assembly (TA1039) and Shop Track User Guide MS1053.

16) Visual Boards are situated in each major Technical Center / Division, Support Group and Internal Supplier to communicate product and process issues.  Concepts of Safety, Delivery, Quality and Cost associated with the manufacturing operation are discussed daily with lead personnel of each area and any pertinent supporting Group.  Outputs from production personnel are discussed.  Action items are identified, assigned and monitored as a way of improving yield, efficiency, on-time delivery or rework/scrap rate.  Issues identified pertaining to new products being developed, or existing products having indications of yield or performance problems, may result in the transfer of product manufacture from a Production group to the EMIT group for more intensive assembly and testing control.  Management of Advancement Manufacturing Engineering (AME) product and transfer protocol between facilities is controlled per procedure TA1098.
Reference Documents: CS002, CS003, CR1013, CR1028, CR1029, CR1040, CR1041, DD02, EC1000, EC1001, EC1003, EN01, EN05, EN1006, EN1016, EN1023, IC1001, LG01, LG1006, LG1007, LG1015, LG1018, LG1033, LG1040, MS1000, MS1004, MS1008, MS1026, MS1053, MS1064, MS1077, MS1078, PD02, PD000, PD2046, PD2047, PE02, PE03, QA01, QA07, QA08, QA14, QA17, QA18, QA054, QA1008, QA1029, QA1067, QA1029, QA1067, TA01, TA04, TA05, TA07, TA14, TA15, TA16, TA17, TA18, TA19, TA22, TA30, TA126, TA081, TA088, TA1000, TA1003, TA1004, TA1006, TA1012, TA1013, TA1018, TA1019, TA1022, TA1035, TA1039, TA1043, TA1048, TA1049, TA1051, TA1052, TA1053, TA1061, TA1062, TA1063, TA1074, TA1075, TA1079, TA1083, TA1084, TA1085, TA1098, TA1103, TC1010, TC1013, TC1018, TC1022, TC1023, TC1032, TC1035, SM1009.
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