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1 Introduction
1.1

Abstract
This document describes the general definitions, purposes, requirements and expectations
for the Ericsson Supplier Quality Assurance Plan (SQAP). This tool, or relevant parts of it,
is used during the development phase for custom parts and assemblies, prior to the rampup.

1.2

Application
This document should be applied by all direct Ericsson AB suppliers that provide custom
parts and assemblies. Including Ericsson designed, supplier designed, and products
designed in co-operation with Ericsson and supplier. It shall also serve as a general
guideline for quality assurance requirements placed on suppliers by Ericsson. Depending
on the circumstances deviations from the general concept described in this document can
be necessary - but this must always be agreed upon in advance with the responsible SQE.

1.3

Scope


New part or product



Correction to discrepancy in previous submission




Design or process change
Any situation as specified by as below
a) Use of other construction or material than was used in the previously approved part
or product
b) Production from new or modified tools (except perishable tools), dies, moulds,
patterns, etc., including additional or replacement tooling.
c) Production following upgrade or rearrangement of existing tooling or equipment
d) Production from tooling and equipment transferred to a different plant location or
from an additional plant location.
e) Change of subcontractor for parts, non-equivalent materials, or services (e.g.: heattreating, plating, machining etc.) that affect customer fit, form, function, durability, or
Performance requirements.
f) Product produced after the tooling has been inactive for volume production for
twelve months or more
g) Product and process changes related to components of the production product
manufactured internally or manufactured by suppliers
h) Change in test/inspection method – new technique (no effect on acceptance
criteria).
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Purpose
The purpose of this document is to:


Explain the SQAP framework, definition and requirements



Explain Ericsson Quality Requirements



explain how a typical project is managed within Ericsson AB concerning the product
quality assurance requirements on the suppliers



explain how the Supplier Quality Assurance Plan (SQAP) will help the supplier to fulfil
the quality requirements



explain the SQAP submission process and requirements



explain the expectations of each SQAP requirement and provide examples for each
step

2 Ericsson Quality Targets
Ericsson has three main quality targets for its suppliers:
Target

Demand

PPM

As defined for the actual component group for the current year

Yield

Against the yield target, defined together with the Ericsson SQA.

Capability

Cpk  1,33 when starting volume production.
Cpk  1,5 during volume production.

2.1

PPM levels
Ericsson's first priority is naturally the quality delivered to Ericsson and the quality delivered
on Ericsson agreements to EMS production facilities. This can be defined and measured as
the following:
PPM level =

æ
The amount of parts rejected
ö
çè
÷ ´ 1 000 000
the total amount of components sent to Ericsson factories ø

The PPM level stands for Parts Per Million and is used for calculation of the defect rate (per
one million). The procurement management has set general PPM targets that vary slightly
depending on component group and which actual year we are discussing. The actual
demands for specific components can be obtained from the quality engineer.

2.2

Yield levels
Besides delivering correct components (including the packaging) which can be used directly,
Ericsson requires a constant surveillance of the production yield. The definition is as follows:

æ the amount of good components made at the supplier without rework ö
÷ø ´ 100
the total amount of components made at the supplier

Yield level = ç
è

The supplier's yield is a very important factor for Ericsson, since the components usually are
ordered in high volumes. A low yield (i.e. a high scrap-rate or re-work rate) can risk the
supply of components as well as increase the risk of the supplier sending bad parts to
Ericsson. Finally, a low yield indicates an unstable process. It costs money for the supplier
and for Ericsson.
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The exact yield level requirement depends on which type of component is discussed and on
how it is made. It is not relevant to have a general requirement since it can be physically
impossible to reach the target depending on physical requirements in the specification or
due to production equipment. This should however be analysed thoroughly by the supplier
at an early stage (see chapter 5.1). The yield requirement should be discussed with the SQE
in the R&D phase during the Preparation SPVR (step 5 in the SQAP, see section 5.5).
The supplier is expected to work continuously with improving the yield until it is no longer
practically or economically feasible. When the supplier has reached this conclusion, it should
be discussed with the designated SQA at Ericsson. The supplier should at all times have a
continuous monitoring of the yield rate at each production process.

2.3

Capability levels
The Cpk level defines how well the product complies with the specification and its tolerances.
The initial Cpk-levels should be above 1,33 at the time when starting volume production.
These levels should later be improved to supersede 1,5 during volume production.
General requirements as the ones stated above (C pk  1,33 and Cpk  1,5) are possible to
state since the requirement depends on the accuracy of the specifications. The
specifications should therefore be analysed very carefully by the supplier at an early stage
(see chapter 5.1). NOTE: Capability analyses are only valid if the processes are proven to
be in statistical control. There is therefore an inherent requirement of stability for the
suppliers' production processes.

3 Supplier Quality Assurance Plan (SQAP)
3.1

Purpose
To ensure that suppliers take a systematic standardized approach to be able to:

3.2



cope with Ericsson’s short lead times and rapid production ramp-ups



identify potential problems before they occur and take actions to make sure that these
risks are reduced to a minimum



understand processes, increase yields and lower costs



assure that no non-conforming products are shipped to Ericsson

Level and amount of work required
The project at Ericsson has a vast number of requirements that must be fulfilled. These
demands naturally have a direct correlation on the demands on the supplier. The level of
quality requirements placed on a supplier is communicated by the Supplier Quality Engineer
(SQE) based on the:


component's functionality



component's complexity



component's requirements
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However, the supplier must always:


understand the Ericsson documentation system (since the documents express the
requirements on each component)



understand and use the cosmetic inspection system (if applicable for the component)



have knowledge of and utilise all quality tools required in the SQAP (Statistical Process
Control, Failure Mode Effect Analysis, Capability studies, Gauge R&R, Serial Process
Verification Run) when applicable



know and control all critical parameters in the production processes



verify new/changed tools and new/modified production equipment and supply data to
the designated SQE at Ericsson for approval

Plan in advance and work pro-actively
The Ericsson expects its suppliers to work pro-actively with quality. It means that the supplier
shall take a large responsibility for:


Analysing what Ericsson needs and working in a structured manner to achieve this on
time



Analysing risks in the supplier's own design and production, and remedying them in a
structured manner



Ensuring that risks at sub-supplier’s production are analysed and remedied in a
structured manner



Informing Ericsson at an early stage when problems and risks occur together with
proposed action plans to remedy these problems

The SQAP is itself a plan which includes both further planning and verifications - in figure
4.2 below, we can see these two types of actions:
SQAP = Supplier Quality Assurance Plan

Plan

Verify

1

Design FMEA

X

2

DPR (Design Producibility Review)

X

3

Process FMEA

X

4

Control plan & Process flow

X

5

Preparation SPVR

X

6

Quality plan sub-supplier

X

7

Gauge Repeatability and Reproducibility

X

8

Capability studies

X

9

Verification Process Sample Approval

X

10

Serial Process Verification Run

X

Figure 4.2. The SQAP includes both planning and verification.

Confidentiality Class

External Confidentiality Label

Document Number

Revision

Date

Open/Confidential

Public/Internal

EAB/P-03:001787 Uen

M

2019-10-24

Ericsson AB 2019

Guideline for the Ericsson Supplier Quality Assurance Plan

3.3

|

7

Quality Requirements Planning
The supplier shall assure that they have received documented quality assurance
requirements from the assigned SQE (for example regarding cosmetics). If the assigned
SQE is not known, the supplier should contact the Ericsson buyer for the name and
telephone number.
The SQAP should ideally be submitted by Ericsson to the supplier together with the request
for quotation (RFQ). It is the responsibility of the Ericsson Project Management to
communicate to the supplier when the expected dates are for the process sample approval
(PSA - step no. 9 in the SQAP) and the SPVR (step no. 10 in the SQAP).
When the supplier responds with a quotation, the quotation should include:
1) The quotation.
2) The Supplier Quality Assurance Plan (SQAP) itself

3.4



with the relevant dates written for when each step (it is sufficient with week dates)
is completed (i.e. ready to send to Ericsson)



Design FMEA if supplier is responsible for the design



Design produce ability review signed by the person responsible at the supplier.

SQAP Requirements
The SQAP is required to be used by all suppliers that are Designing or/and Producing
products related to an Ericsson requirement specification or design specification, (e.g.
market standard component is not in scope of SQAP and the required submission. The
SQAP philosophy is to focus much more on results than on format. Ericsson prefers if the
supplier concentrates on making the steps thoroughly instead of having to put a lot of effort
in order to adapt to a certain format. The only step where the Ericsson format is absolutely
essential is the last step, the SPVR, and in this case the required format is just a 4-page
abstract. The other pages in the SPVR (containing the details of the capacity and capability
reports) can be done in the supplier's own format. All different submitted steps in the SQAP
must be readable and easy to understand.
The language for the submission of all steps must be in English.

3.5

Execution and submission of the individual steps in the SQAP
Deadlines for each requirement will be determined by the project. The SQAP is then
reviewed by the SQE and the project team, who will ask for improvements and/or
clarifications when appropriate. General submission guidelines can be found in the
requirement descriptions for each SQAP step in chapter 5.
The first six steps in the SQAP are reviewed several times during the development of the
project, and the final, ready results cannot be reached until volume production actually
begins (for example the SPC and Inspection Plan is not finalised until the SPVR has been
done with acceptable results). However, the demand from the SQE is to receive the
preliminary documents used by the supplier according to the dates given in the SQAP. The
final submission should be given together with the SPVR (the final step).
Every time new revisions of Ericsson specifications are sent to the supplier, it must initiate
an analysis at the supplier: which steps in the SQAP must be reviewed again
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The SQAP is a living document – request for changes in process or product after release of
product shall be communicated through the PCN mailbox pcn.ltb@ericsson.com.
For supplier that providing design, shall maintain a change record during the full product
development process, to secure that all changes to design and process can be fully tracked
and that necessary approval/alignment with customer have been reached.
Guideline for submissions
Based on previous experience and capability, SQE may require submission of each activity
or just an acknowledgement that each step is performed.
SQAP Activity
Level 0
DFMEA (for supplier providing custom
design for Ericsson)
DPR (Design Producibility Review)
PFMEA
Control plan & Process flow
Preparation of SPVR
Quality plan for outsourced processes and
sub supplier
Gauge Repeatability and Reproducibility
Capability studies
Process sample approval, First articles
inspection
Serial Process Verification Run

SQAP submission levels
Level 1
Level 2
Level 3

R

S

S

S*

R
R
R
R
R

S
R
R
R
R

S
S
S
S
S

S*
S*
S*
S*
S*

R
R
R

R
R
R

S
S
S

S*
S*
S*

R

R

S

S*

S = Submit report to Ericsson and store internal R = Retain and store report internal, send
to Ericsson on specific request S * = Mandatory verification at supplier site
Level 1 is suppliers with an excellent track record of SQAP and/or standardized product
Level 2 is suppliers with good track record of SQAP and performance
Level 3 is suppliers that are new to Ericsson and/or need support in the SQAP activities
Default SQAP level will be level 2.

4 The 10 steps in the SQAP
4.1

Design Failure Mode Effects Analysis (DFMEA)
Definition:
FMEA is a fundamental part in managing risk and supporting continuous improvements.
Consequently, FMEA is a key part in the products and process development process.
FMEA was developed in 1950’s and widely used since mid-1970 in automotive and other
industries. The Ericsson requirements are following the same principles and methods as
used in all other industries. To gain more information and knowledge into FMEA as a method
and tool, you can access automotive industry reference material for FMEA (IATF 16949) or
other industry standards applying FMEA as a method.
The DFMEA is required as a submission from all suppliers that are providing design
solutions for Ericsson, on component, sub-unit or complete product level.
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Purpose:
Design Failure Modes and effects analysis (DFMEA) is a step-by-step approach for
identifying and reducing all possible failures in design, that can impact the intent of design,
manufacturing and service in field.
Failure modes are the ways or modes, in which something can fail. Failures are any errors
or defects that potentially can happen, impacting customer in next step or the final customer.
Effects analysis is referring to the consequence of those failures.
Failures are prioritized according to how serious their consequences are, how frequently
they occur and how easily they can be detected. The purpose of the FMEA is to take actions
to eliminate or reduce failures, starting with the highest-priority ones.
DFMEA shall provide additional information to aid in the planning of efficient design,
validation and verification activities.
Develop a ranked list of potential failure modes, according their impact on the “customer”,
used for priorities of potential improvement in design or need for validation/testing.
Helping to identifying potential critical product properties and characteristics.
For risk that cannot fully be mitigated by design, these risks shall be transferred and covered
by
Production
FMEA
(e.g.
surface
finish
capability,
tolerance/process
capability/performance, access for tools).
The DFMEA shall be a living document and updated when new learnings/observation have
been made or updates of any requirements. When design is released (frozen) DFMEA shall
be completed. It shall be reopened and updated during the full life-cycle, to secure that
continuous learning/improvement can be made and to be used for future projects.
Requirements:
The below part shall be secured and managed as basic for all DFMEA provided to Ericsson.
Define the team
It is a pre-requisite that the DFMEA is developed by a cross-functional team, the complexity
of the product will determine the size of the team and the needed functions to be involved.
Team members need relevant expertise, time and authority from management.
Example of the team:
DFMEA Development areas

Resources

Define the scope
Function, requirements and
expectations
Potential failure modes, the way a
design or process will fail
Effects and consequences of the
failure- to both organizations, including
customer
Causes of the potential failures
Frequency of occurrence of potential
failure
Application of current controlprevention

Customer, program manager project
leader, manufacturing, logistic, quality
Customer, program manager project
leader, manufacturing, logistic, quality
Customer, program manager project
leader, manufacturing, logistic, quality
Customer, program manager project
leader, manufacturing, logistic, quality,
Customer, project leader, manufacturing,
logistic, quality, reliability, engineering
Customer, project leader, manufacturing,
logistic, quality, reliability, engineering
Customer, project leader, manufacturing,
logistic, quality, reliability, engineering
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Customer, project leader, manufacturing,
logistic, quality, reliability, engineering
Customer, project leader, manufacturing,
logistic, quality, reliability, engineering

Define the scope
To define the scope of DFMEA questions and diagrams (block diagram, flow chart etc.) can
be used. Defining the scope can be exemplified as below:


What processes, other components or system does the product interface with?



Are there functions in the products that can impact other products or system?



Are there inputs provided by other products or system, that are needed to perform?



Do the products functions include detection of other products or system failure?

Another step in the DFMEA is the functional and interface requirements on the products.
Other tools to be used as input for the DFMEA are Bill Of Material, historical quality and
reliability information.
Securing the fundamentals for development of DFMEA


Functions, requirements and deliverables of the products



Failure modes when product does not fulfill requirements



Effects and consequences of the failure mode



Potential cause of the failure mode



Action and controls to address the causes of the failure modes



Actions to prevent recurrence of failure mode

Submission:
A preliminary Design FMEA shall be as a part of the Quotation of the products and shall
after release of design be part of the SQAP. A Design FMEA is considered as complete
when the product design is released for production or program has reached sign-off. So,
several updates are expected during the product development process.
It shall consist of:




4.2

A list of potential product failure modes and causes
A list of potential critical product properties or characteristics
Recommended list of activities to mitigate or reduce the consequence of the product
failure modes, or reducing the occurrence, or improving detection

Design Producibility Review (DPR)
Definition:
A critical analysis of the design to see if it can be realised in volume production.
For a supplier designed products or a product designed in co-operation with Ericsson shall
the same methodology be followed.
Purpose:
 Assist Ericsson in finding a robust and cost-effective design from a manufacturing
perspective.
 Prove to the Ericsson procurement department that the supplier has the capabilities to
produce the component in volume while retaining the demanded quality levels.
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 Provide a structured approach for suppliers to communicate design/manufacturing
requirements.
Requirements:
The DPR may be submitted in any suitable report form. It should identify design problems
and/or ambiguities that make the manufacturing difficult/impossible/expensive in high
volumes. The report should be structured, easy to read through and include design
alternatives/ modifications that address the problems/ambiguities/uncertainties found in the
design.
Some common examples of problems that can be taken up are:


Mould design



Machine capabilities



Co-planarity



Tolerance widths



Material limitations



Gating locations



Plating (durability, solderability)



Resistance, electric demands



Tool/cavity identification



Finish, cosmetic demands, colour



Measurement requirements



Automated assembly requirements



Total tolerance calculations



Force demands



Strength, cycle times



Test method requirements



Environmental demands



Drop test demands



Can the number of parts be reduced?



Can the design be made more robust?



Can the assembly be made fool proof?

Submission:


The report should be included with the quotation and should be directed to both the
design engineer and the assigned SQE as specified by the Ericsson buyer.



For supplier designed products shall the DPR be prepared and be sent upon request
to SQE.



A new DPR should be sent every time the supplier receives a new specification (or new
revision of an older specification). This must be done because of two reasons:
a) The buyer is the one who is responsible that the supplier has the latest specification. Therefore, the information that the latest specification has been received and
analysed must be sent to both the designer and the buyer.
b) The supplier must review the specification every time a new one is received. What
is different from the last specification? What do these changes correlate to in the
production equipment (Or measurement equipment? Test methods?) If the new
changes (for example widening of tolerance widths) do not mean any difficulties
the DPR can be reduced to a fax or e-mail with for example the following sentence:
"We have received 1301-SXA 120 7089, revision PA7 and we accept it". The
acceptance thus means that the supplier has critically analysed the specification
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and feels confident to produce the component in volume according to the
specification.
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Process Failure Mode and Effect Analysis (Process FMEA)
Definition:
A risk analysis assessment performed on the entire production process, together with action
plans for the major risk modes.
Purpose:
Identify and work pro-actively with the major risks of failure at each process step (even
potential quality defects as a result of material handling, storage, inspection, etc.) This allows
the possibilities for early process modifications and identifies improvement areas and
parameters for SPC.
Focusing on potential product Failure Modes caused by manufacturing or assembly process
problems.
Aiding in development of thorough manufacturing or assembly control plans.
Confirming the need for Special Controls in manufacturing and confirming the designated
potential "Special product properties or characteristics" from the Design FMEA.
Feeds information on design changes required and manufacturing feasibility back to the
design community.
For a very condensed sample of how the Process FMEA could look like see section 6.2. In
reality more failure modes are possible at each process step – do not forget to look for failure
modes between process steps.
Requirements:
The Process FMEA should address each production process from incoming inspection to
shipping and identify material handling between each process step. Please note that
suppliers using sub-suppliers for both partial and complete components delivered to
Ericsson should make sure that failure modes with the corresponding action plans from their
sub-supplier’s processes must be identified. The easiest and best way to accomplish this is
to have the same requirements on the sub-suppliers (i.e. require that they do a risk analysis
assessment performed on the production processes used by them for the specific
component(s) and make correlating action plans to remedy the highest risks).
Define the team
It is a pre-requisite that the Process FMEA is developed by a cross-functional team, the
complexity of the product will determine the size of the team and the needed functions to be
involved. Team members need relevant expertise, time and authority from management.
Same approach shall be taken as used for the Design FMEA, but in the context of the
production and logistic environment.
Define the scope
The scope of Process FMEA are based on the proposed process flow for the product. This
is used for setting the boundary for the Process FMEA. The specific processes in the
decision process flow shall be the area for the analysis.
Submission:
Process FMEA should be started at feasibility phase and first submitted following the receipt
of a stable Ericsson design, but prior to the physical installation or modification of processing
equipment. Once a process flow diagram can be established a process FMEA should be
performed and submitted to the assigned SQE. A Process FMEA is considered as complete
when the process design is released for volume production. Several updates are expected
during the product and process development process.
It shall consist of:
• A list of potential process Failure Modes.
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• A list of confirmed Critical product properties or characteristics
• A list of recommended Special Controls to be entered on a control plan.
• A list of processes or process actions to reduce Severity, eliminate the Causes of product
Failure Modes or reduce their rate of Occurrence, and to improve product defect Detection
if process capability cannot be improved.
• Recommended changes to process sheets and assembly aid drawings.

4.4

Control plan & Process flow
Definition:
A control plan is a written description of the system for controlling parts and processes. A
process flow is a schematic presentation of the current or proposed process flow.
The control plan for prototypes and samples including preliminary process flow shall be
established at an early stage, and before deliveries of first samples/prototypes. When
capability studies, Gauge R&R and verification run are performed and validated can the
production Control plan by established. As a part of the control plan Statistical Process
Control (SPC) shall be applied for critical product or process properties and the level need
to be agreed with Ericsson.
Purpose:
The control plan shall support manufacturing of products, meeting Ericsson requirements.
The control plan shall be used as a living document and be updated in conjunction with
relation to other areas (e.g. changes of specification, capabilities, failures, process
changes). In effect the control plan describes the actions that are required at each phase of
the of the process, including receiving, in-process and outgoing, periodic requirements, to
assure that all processes will be in state of control. The control plan for prototypes and
samples established prior to first deliveries, shall secure the fulfilment of the product
requirement, preliminary or approved, ensure attention to specific product properties and to
secure efficiency in design phase.
Requirements:
There is no specific form required, however it should begin with the process flow, preferably
in a graphic format. It should include each process step from incoming inspection to
shipping. The plan should consist of, at a minimum, the following information:


Process Step – incoming inspection, stamping, pad printing, etc.



Characteristic/parameter being measured: force, dimension, adhesion, cosmetics etc.



Specifications/requirements: min/max requirements, cosmetic inspection (17313)



Test Method (if applicable) – Ericsson specified or internal



Measurement Device (include fixture number if applicable)



Measurement Responsibility – operator, QC



Sample Size



Sample Frequency



SPC Method – control chart, worksheet, etc.



Corrective actions/ reaction to out of control/specification

Submission:
Submit the prototype/sample Control Plan and process plan prior to first delivery of
prototypes/samples to the designated SQE, send in the production control plan prior to the
Process Sample Approval (PSA - step 9 in the SQAP), so that it is reviewed before the PSA
is sent.
Additional Comments:
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The results of the SPVR (step 10 in the SQAP) will give more input for which SPC
parameters that should be used for continuous improvement.



Compare the total tolerance widths that you are going to use and compare them with
the measuring capabilities of your measuring method (including the measuring
equipment and the knowledge of the operators). For example, if you have a total
tolerance width of a plastic part of 0,04 mm it is not a good idea to use a sliding calliper.



There are several philosophies for making sure that the components produced are
according to specifications. The usual way is to inspect for quality, i.e. checking that
the products are according to the specification in-between the process steps:

Figure 5.1. Inspecting for quality

Sometimes it is more efficient (and more pro-active) to control quality by controlling the
process parameters that influence the final quality. In this manner the supplier receives
information directly on what is happening in the process - when inspecting quality (as in
figure 5.1), the results are given after the result has been processed. The risk of producing
a lot of scrap is therefore higher.

Figure 5.2. Controlling quality



Please note the differences between the SPC and Inspection Plan and the SPVR. The
SPC and Inspection Plan should include what the supplier thinks is relevant for
controlling the process and assuring that the components always are according to the
specifications. The SPVR does not always include the same parameters as the SPC
and Inspection Plan. The purpose of the SPVR is to be the final proof to Ericsson that
all critical parameters are stable. If some parameters are found to be unstable they can
be added to the SPC and Inspection Plan.



It is essential to include the criteria for approval/failure for each parameter.

An example of an SPC and Inspection Plan can be found in section 6.4.


Recognise the difference between tolerance widths of single parts and the tolerance
width of the assembled component. In figure 5.3 below, it is not correct to have the
same tolerance width on the plastic housing in incoming inspection as on the total
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connector. This is because the total tolerance width also includes the tolerances of the
individual pogo-pins as well as the effect of the transport between process steps and
the assembly of the pogo-pin in the plastic housing. If one uses all of the tolerance
width in incoming inspection it means that one says that the rest of the production
processes can have no variation at all.

Figure 5.3. A pogo-pin connector illustrates that the total tolerance width of the assembled component is the sum
of the individual tolerance widths together with the effects of transports and the assembly process itself.

4.5

Preparation for the Serial Process Verification Run (Preparation SPVR)
Definition:
A preparation from the supplier on how the supplier will perform the SPVR together with the
supplier's suggestion of which parameters that will be considered critical.
Purpose:


To reach a consensus between Ericsson and the supplier on what should be done in
the SPVR and which critical parameters to concentrate on.

Requirements:
An SPVR is always required for new processes/components/sites/materials etc. The
preparation SPVR should begin after a stable design and process flow has been
established. The general requirements in the SPVR are given by this guideline; specific
requirements can be given by the assigned SQE.
This step begins with the supplier suggesting which parameters they think are critical
(functional parameters and parameters that need to be controlled within their own
production), together with conditions concerning the SPVR and the goals that the supplier
has set up to achieve. The SQE will then review these suggestions and discuss them with:


the designer (who has a more complete picture of the interface between the component
and the rest of the product)



production engineers at the Ericsson factory (who might have critical parameters on the
component to pick and place, solder, assembly etc.)

The final outcome of the suggestion and the following discussion will then fix an agreement
on which parameters that are critical together with the final conditions and goals.
An example of how the Preparation SPVR paper could look like can be found in section 7.5.
Please note that this sample includes which dimensions that will be included with the
prototype samples (this is when Cmk and Cpk levels are given for the same dimensions).
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Recommendation
Please use the Preparation SPVR to settle which parameters that are considered important
for the Process Sample Approval (PSA - step 9 in the SQAP). These parameters are often
almost the same as the SPVR parameters. The number of samples needed to be sent to
the designer and to Ericsson factories (for the PSA) can also be determined at this time.
Submission:
In figure 5.4 below we see that the preparation SPVR is a crucial step, since it defines what
should be done in later steps. It is vital to do this step as soon as possible to ensure that the
supplier is focusing on the correct critical parameters and in order to be able to submit
capability analyses on prototype samples (step 8 in the SQAP). The submission of the
preparation SPVR should therefore be done before supplying prototypes.

Figure 5.4. The connection between the preparation SPVR, capability studies and the SPVR (steps 5, 8 and 10
in the SQAP).

4.6

Quality Plan for Sub-suppliers
Definition:
A structured quality assurance plan covering all required activities based on the SQAP
approach described in this document. Including but not limited to:
 processes at sub-suppliers
 transportation between the sub-supplier’s processes
 transport between the sub-suppliers and the supplier
Purpose:



To ensure similar quality standards are placed on sub-suppliers as are required of
Ericsson direct suppliers.
To shorten the lead-time of information if Ericsson has any claims during volume
production.

Requirements:
It is the responsibility of Ericsson's suppliers to require all quality assurance actions and
documentation needed to secure the overall performance of the Ericsson sub-components
from their sub-suppliers. This may be approached in a manner similar to the Ericsson SQAP
or as a similarly structured plan. The level of detail will be dependent on the sub-supplier's
products or processes, and their significance on the product supplied to Ericsson.
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All the demands in the SQAP apply to the complete component delivered by the supplier.
All parts manufactured by sub-suppliers are considered the supplier's full responsibility. For
example, a Cpk demand of  1,33 also applies to the sub-suppliers and it is up to the supplier
to prove to the SQE that they have this control over their suppliers' processes.
If Ericsson has a problem with the component it is the supplier's responsibility to have the
communication and control over the sub-supplier so that information concerning quality can
be assessed very quickly (within one working day). Examples of the type of information
needed can for example be Cpk analyses, SPC information, incoming goods sample results,
test methods, criteria for cosmetic parts, traceability, yields etc…
Submission:
Sub-Supplier quality plans must be submitted at the same pace as the overall project plan
and at the same level of thoroughness as expected from the supplier.
Additional Comments:
The direct Ericsson supplier is responsible for the performance and quality of the entire
assembly provided to Ericsson.
A sample of a quality plan for sub-suppliers can be found in section 6.6.

4.7

Gauge Repeatability and Reproducibility
Definition:
This step is the same as an analysis of the repeatability and reproducibility of test fixtures
and measurement systems. A measurement system includes the measurement method
itself with all equipment, all operators with their knowledge and training, and the environment
Purpose:


To ensure that the measurement method, equipment and environment has the
adequate precision and stability to meet Ericsson needs regardless of environmental
and operator variation.



To gain understanding of the magnitude of measurement error and how it contributes
to process variation
To perform an on-going process control system for the measurement equipment to
control the measurement uncertainties.



Requirements:
Studies are required on test equipment that measures critical parameters as well as all
custom test fixtures. The Gauge R&R requirements can be divided into two steps:
A. The Initial Gauge R&R Evaluation
(used before the ramp-up to verify that
the measurements are valid)
B. Continuous Re-evaluations
(used during volume production to verify
that the measurements continuously are
valid - this is needed because of the large
volumes and short lifetime involved for
Ericsson components)

Using a more thorough analysis to
evaluate equipment and appraiser
variation (see definitions below).
Using a simpler analysis to re-evaluate the
total R&R variation (see definitions below).
A re-evaluation method as the one
described below is an example that can be
used. Ericsson requires that the reevaluation frequency of the gauge R&R is
> 1 time/year.
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As mentioned above, the methods described below are only suggestions to help suppliers
that are unfamiliar with the gauge R&R methodology. Suppliers already using Gauge R&R
methods due to the IATF 16949 (automotive) standard should not have any methodological
problems with the Ericsson requirements.

Definitions
A standard gauge repeatability and reproducibility study uses recognised calculation
methods to assess the following three areas:


Repeatability Equipment Variation (EV) - an evaluation of the variation within the test
equipment itself, and its ability (without external influences) to give consistently
accurate results.

If the repeatability is large compared to the reproducibility, possible causes could be:
1. Lack of maintenance of measurement equipment
2. Excessive within-part variation
3. Robustness of measurement equipment
4. The clamping or location for measuring must be improved.


The Percentage of Repeatability Equipment Variation (E.V.%) is the percentage of
the calculated result compared to the tolerance width.



Appraiser Variation (reproducibility) - the same as above except that the calculations
evaluate the appraiser's (operator's) ability to obtain consistent results using the
equipment provided.

If the reproducibility is large compared to the repeatability, possible causes could be:
1. The operators need better training in using and reading the measurement
equipment
2. The measurement equipment is not used consistently. Can a fixture help to gain
consistency?


The Percentage of Reproducibility Appraiser Variation (A.V.%) is the percentage of
the calculated result compared to the tolerance width.



Repeatability and Reproducibility - a combination of the above two tests. The R&R
variation percentage will often reflect the highest value of the obtained results from
the first two tests very closely.



The Percentage of Repeatability and Reproducibility (R&R%) is the percentage of
the calculated result compared to the tolerance width.

Below are the presentations of:


one example (the Average and Range Method) of how the Initial Gauge R&R
Evaluation can be made. This is based on QS 9000 standards.



two examples (the Bias and the Range methods) of how continuous re-evaluations
can be performed. These are simpler methods than the QS 9000 standard.
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The Average and Range Method - an example of the Initial Gauge R&R Evaluation
Below is an example of an Average and Range method gauge repeatability and
reproducibility study is presented. The study was done using 10 parts, 3 appraisers
(operators) and 3 trials (repetitions).
For example, of an Average and Range method gauge R&R study see section 8.7.
The Bias and the Range Methods - examples of continuous re-evaluations
In order to use any of these methods one must first know how large the process variation is.
This can therefore not be obtained unless one has statistical data from the process. The
value can for example easily be derived from SPC control charts:
Process Variation = Upper Control Limit (UCL) - Lower Control Limit (LCL).
For example, if the UCL=12.5 and LCL=11.9, the process variation = 12.5-11.9 = 0.6.
The Bias Method
The Bias method is used to compare the observed (measured) values with known values,
i.e. see how much the measurement method is biased. The method is as follows:
1) Take a part with a known value and measure it 10 times.
2) Calculate the average. This is known as the observed average.
3) Compare this observed average to the known value and calculate the Bias. Bias
= Observed average - known value
4) Percent Bias = 100(Absolute value of Bias)/(process variation)
Example:




Process Variation = 0.7
Observed Average = 0.75
Known Value = 0.80

Bias = 0.75 - 0.80 = -0.05
%Bias = 100(0.05)/0.70 = 7.1%

This tells you that one can expect a 7.1% error factor comparing the measured values from
the actual value.
The Range Method
A quick method to determine the repeatability and reliability together.
1) Have two people measure 5 piece parts twice.
2) Calculate the average range between parts. Average Range(R) = (sum of all
ranges/ number of ranges)
3) Calculate the GR&R as follows: GR&R = (5.15) *(R)/d2 (d2 is a statistical
constant available in standard statistical tables. For 2 people measuring 5 parts
d2 = 1.19).
4) Calculate %GR&R: %GR&R = (100*GR&R)/ (process variation)
Example:
PART

Appraiser A

Appraiser B

Range(A-B)

1
2
3
4
5

0.85
0.75
1.00
0.45
0.50

0.80
0.70
0.95
0.55
0.60

0.05
0.05
0.05
0.10*
0.10

* The range value is always the absolute value of the difference between A and B
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Average Range = (0.05+0.05+0.05+0.05+0.10+0.10)/5 = 0.35/5 = 0.7
GR&R
= (5.15) *(0.7)/ (1.19) = 0.303
%GR&R
= 100*GR&R/ (Process variation)
= 100*(0.303)/ (0.70) = 43.3

%

Additional Comments:
 Acceptable variation for the above three tests is  20%.
 The simplest way to make the Gauge R&R is by using statistical software packages however, make sure that you understand what the software is doing.
 The quicker methods (Bias and Range) suggested for continuous re-evaluations may
require less work but use the process tolerance instead of the specification tolerance.
Given that the specification is at least 1.33 times larger (due to the Cpk demands) these
methods are therefore stricter. One can therefore also use the initial method (Average
and Range method) and reduce the number of parts, operators and repetitions (an
absolute minimum is 5 parts, 2 operators and 2 repetitions).
Submission:
Gauge R&R may be submitted with the Process Sample Approval (PSA - step 9 in the
SQAP, described in chapter 5.9) or earlier (however, the results are to be sent to the SQE,
not the designer). The reason for this is to ensure that the measurement methods given in
the capability studies and the SPVR (step 8 and 10 in the SQAP) are valid.

4.8

Capability Studies
Definition:
It is an analysis of the supplier's process variation.
Purpose:
 To see if the supplier's processes are able to meet the specifications (both to ensure
that the supplier is on the right way and to know the quality of the components being
built in prototypes etc)


To provide a baseline for continuous improvement and to prioritise improvement efforts.

Requirements:
Capability studies are required according to the critical parameters specified in the
Preparation SPVR step (step 5 in the SQAP). Studies are requested:


when parts are supplied for Ericsson prototype runs



together with the Process Sample Approval (PSA), the following step in the SQAP)

A minimum of 50 samples will be required as specified by the SQE. Statistical software
packages may be used to calculate results. At a minimum the following information should
be provided in the report:
 Cm



actual measures



Upper tolerance limit

 Cmk



highest measurement



Lower tolerance limit

 mean



lowest measurement



variance or standard deviation

 Nominal



A histogram



Cmk upper

If possible:


Cmk lower
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Use the suitable corrected machine capability index (Cmk) at one-sided tolerances. For
example, for co-planarity only shows C mk upper . However, state that this adjustment has
been done at the presentation to Ericsson. It is also possible to use other calculations for
Cmk when the distribution is not normally distributed but in these cases the new distribution
must be proven.
The difference between machine capability and process capability are defined by the way
the samples are taken, see figure 5.7 below.

Figure 5.7. Cmk (machine, short term) versus Cpk (process, long term)

Submission:
Capability studies should be submitted with the PSA and with all prototypes (if samples are
used for prototypes).
For an example of a machine capability study see section 6.8.

4.9

Process Sample Approval (PSA)
Definition:
Process Sample Approval:

The proof to the Ericsson designer that the supplier is able to
produce the part according to specifications (well within
tolerances and with acceptable finish). This is done by sending
process samples together with measurement reports to the
designer.

Process Sample:

A volume of samples taken in such conditions that a proper
judgement of the part's functionality and cosmetics is possible
and is representative of when the production processes are
running in high volumes.

Purpose:


Verify that the supplier is able to produce parts according to Ericsson's specifications.



Accomplish process averages as close to the nominal values as possible. The total
volumes motivate focusing on achieving the nominal (target) value, since there usually
is a large number of tool sets for all interfacing parts.

Requirements
Recommendation
The Supplier shall perform his own tests beforehand to verify that the requirements are met
before the final tests start.
Conditions for Process Sample Approval


Before the process samples are measured there must be an agreement between the
supplier, the responsible designer at Ericsson, and the responsible quality engineer at
Ericsson on which dimensions and demands that are to be analysed specifically. A
suitable time to do this is when the Preparation SPVR is settled (see chapter 6.5).
Contact the designer and reach an agreement on how many samples that should be
sent. Usually samples should be sent to both the designer and the factory, but it's the
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designer's responsibility to ensure that the Ericsson factories can use the component.
Sometimes an extra batch of components is needed in order to test functional or
reliability demands.


Before the test period starts the machine shall obtain a steady state mode. 50 samples
should be collected in a sequence (equally distributed). Note measurements on
polymer moulding parts should NOT be made before 24 hours after the moulding
process - this is also valid for materials and products that requires curing etc.



Parts selected for process sample approval shall be manufactured with the methods
and with the production equipment intended for future serial production. The purpose
of the process sample approval is thus to confirm that the tools and methods used are
such that the parts produced comply with the specified requirements.



The increase of variation of dimensions which occurs in serial production also has to
be considered in the process sample approval, but the focus is to accomplish process
averages as close to the nominal value as possible. The complexity of Ericsson's
volumes, with the combinations of tool sets, production lines, number of suppliers,
number of Ericsson and EMS factories as well as all the interfacing parts in the different
products, require an extreme focus on archiving the nominal (target) value.



Make sure that the parts are packaged correctly! It is extremely important that the
packaging is sufficient in order to protect the components. It's a shame when suppliers
work extensively to get the cosmetics correct in their processes and ruin their efforts by
bad packaging. The packaging should be as defined as for volume production exceptions to this case must be communicated in good time with the designer and
buyer.



All samples have to be marked with identification numbers (for example 1-50) and
tool/cavity/equipment numbers, if applicable.

The verification of process samples includes three steps:
1) Dimensions
2) Functionality and Reliability
3) Cosmetics
PSA Step

Chosen
specific
parameters

All parameters

Demands

Dimensional
check

Capability analysis
on 3 - 10 dimensions
(50/cavity) *

Measurement
report
for
all
dimensions
(2/cavity) *

Cmk ≥ 1.67 (per cavity);
all
functional
dimensions
within
tolerances

Functionality
and Reliability

Test report, with
capability analyses
when applicable*

Test report for all
requirements*

Cmk ≥ 1.67 (per cavity);
all
functional
dimensions
within
tolerances

Cosmetics

Samples sent to the
designer - sample
size to be decided in
each case

Samples sent to
the designer sample size to be
decided in each
case

All
requirements
according
to
the
17313- document

*) if no other agreement has been made
Figure 5.8. Overview of the three steps of the PSA
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Dimensional check of Process Samples
This set of requirements has two different parts:
a) Variation analysis
Beforehand, the quality engineer, the designer and the supplier have agreed upon 3 - 10
dimensions that are to be analysed specifically for variation. The chosen dimensions
should give as much information as possible about all functions of the part. Some of these
dimensions will most probably be the same as the parameters agreed upon in the
Preparation SPVR that is described in chapter 5.5.
At least 50 sequentially taken samples are to be analysed with an estimate of the corrected
machine capability index (Cmk). The Cmk is calculated for the entire population of each
cavity.
If, for example, the tool to be verified has multiple cavities a special agreement can be
made between the supplier, the designer and the quality engineer. The main objective in
these cases is to keep the measuring efforts reasonable compared to the results that can
be obtained with the measurements.
The results of the variation analysis are tables and histograms for all agreed dimensions
showing the variation, mean value, standard deviation and an estimate of the C mk per
cavity. An example of a Cmk analysis can be seen in section 7.8.
The measurement reports must always include:


Name and addresses of the supplier



Specification number and revision



Product name



Responsible for the measurement



Purchase order (Ericsson)



Date



One table for each dimension measured
in the statistical part.



Identification number for the measured
dimension



Nominal dimension and tolerances.



Tool number and cavity



Item number for the measured sample



Cmk value for each cavity.



Measured value.



Deviation, numeric value



Column for out of tolerance.



Measured max, min, mean value and
standard deviation.

b) Complete dimension-check
A complete dimension-check means a complete review of all functional dimensions
specified in the documentation. It is sufficient with two samples from every cavity of the
group of 50.
Requirements
The requirements for dimensions in the process sample approval also include a consideration of the variation of dimensions in full-scale production. In volume production the
variation will naturally increase since the number of factors affecting variation are limited
during a machine capability study.
For the variation analysis (part "a" above) the requirement is:
The estimated machine capability index, C mk  1.67 (per cavity etc.)
For the complete dimension-check (part "b" above) the requirement is that:
All functional dimensions have to be within the tolerances.
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Functionality and Reliability of Process Samples
The demands of functionality and reliability are described in the assembly (151 88-) or detail
(1301-, 1/1301-) drawings. Examples can be demands as forces, life cycles, resistance etc practically everything physical that cannot be described dimensionally. If it is difficult to measure
these demands, or if there is a possibility to measure it in different ways a test method
specification (1528-) must be specified. The reason to have the test methods specified in a
document is to secure that Ericsson and all suppliers test demanded forces, resistance etc. in
the same way.
Before the process sample approval is sent, the SQE, the designer and the supplier must have
agreed upon which demands that should be checked by:


the supplier



Ericsson



both the supplier and Ericsson

The agreement should also include which demands that should be checked more thoroughly
and which demands that it is sufficient with less extensive tests. A good opportunity to make
this agreement is during the Preparation SPVR (see chapter 5.5)
Regarding reliability demands - in order to win time, the parts should be checked in parallel at
the supplier and at Ericsson. This means that the supplier makes parts both for the internal
tests and for Ericsson's tests and sends them to Ericsson as soon as they are made. This is
not valid regarding dimensional/cosmetic demands.
Requirements
Functional demands (forces, electrical demands etc) have the same requirements as above,
i.e.:

4.9.3



For the critical demands the requirement is: The estimated machine capability index,
Cmk  1.67



For the informative demands the requirement is that: All functional demands have to be
within the tolerances.

Cosmetics of Process Samples
For all visible parts of the product the cosmetic requirements have to be specified in a product
specific document, called inspection directions (173 13-).
Despite the 173 13- document there is always a risk of subjectivity when looking at cosmetic
requirements. In order to avoid this, it is recommended that the supplier review the cosmetic
requirements on samples from the PSA run together with the designer and the SQE the first
time a supplier sends a process sample to Ericsson (with cosmetic requirements). Since all
parties are involved it is easier to straighten out ambiguities, reach a consensus on the
demanded cosmetic level and take faster decisions on what is acceptable or not (which will
save time in the project). This meeting together with decisions and actions must be documented
and distributed to all parties.
Before the samples are sent, the SQE, the designer and the supplier must agree upon the
number of parts that have to be sent from each cavity/assembly equipment etc. When the parts
are sent to Ericsson, please make sure to mark the parts clearly so that it is easy to differentiate
between cavities, assembly equipment etc. This makes the analysis much easier and faster.

Confidentiality Class

External Confidentiality Label

Document Number

Revision

Date

Open/Confidential

Public/Internal

EAB/P-03:001787 Uen

M

2019-10-24

Ericsson AB 2019

Guideline for the Ericsson Supplier Quality Assurance Plan

| 26

Submission:
The supplier should present the capability analyses according to the requirements in step 8
(capability studies) in the SQAP. If nothing has changed from earlier submissions (exactly same
machine, tool status etc.) the last capability analysis can be sent again together with an
explanation why it can be sent again (in order to avoid misunderstandings at Ericsson).

4.10 Serial Process Verification Run (SPVR)
Definition:
A 24 hours’ production run verifying stability, capability, capacity, and overall performance
on supplier’s processes.
Purpose:
The overall purpose of a SPVR is to verify that the complete manufacturing process is stable
and has a capability and a capacity conforming to the specified requirements. The
verification shall be carried out under serial conditions before the start of regular production.
Disturbances identified during the SPVR must be resolved with corrective actions before an
approval can be given.
General Requirements:
Regular production circumstances
The SPVR shall be carried out under regular production circumstances, i.e. using:
 Raw material conforming to the specification.
 Serial process production equipment (incl. tools and fixtures).
 All prepared work- and inspection instructions
 The intended serial process cycle-time.
 Serial process production personnel.
All questions and uncertainties regarding the SPVR should be discussed at step 5 in the
SQAP, the preparation SPVR.
Divided or all at once
The SPVR can be done all at once (all process steps analysed simultaneously) or divided
by when the different are ready (if, for example, the stamping dies are ready before the
assembly line, this process can be verified before the other process steps).
Background information must be given - use the Ericsson format
Sometimes the acceptance of an SPVR from a supplier can be postponed in spite of the
actual SPVR itself being done in an acceptable way. The reason for this is that the
information around the SPVR is very limited, so the SQE cannot be sure whether the SPVR
has been done correctly and if the results are valid. In order to be able to analyse the
information sent to Ericsson it is very important to use the Ericsson SPVR report format
(template can be obtained via the SQE). This can be said to be a "table of contents" or an
abstract where information regarding the conditions of the test and the actual results can be
found very easily.
When the SQE goes through the information, the format is analysed first. The background
information with X-R charts, scrap causes etc. is there to answer specific questions that
arise from the report.
The time aspect
The 24-hour verification is not always applicable. With some parts/components it can be
sufficient with a few hours because these parts are made in high volumes very quickly (>1
million/day). With other components it is more justified to have a longer verification period.
These matters should be taken up and discussed with the SQE during the preparation SPVR
step. The 24-hour verification should also be done in accordance with the way the production
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is planned - i.e. if a two-shift production is planned (16 hours/day) then the SPVR can be
done over 1½ day; a one-shift production correlates to three days etc.
The number of components needed to be produced in the SPVR
The rule of thumb applied is that it should be at least the number of parts that the supplier
makes for 24 hours running production. As mentioned above, this sometimes does not apply
with extremely fast or slow production processes (to be discussed with the SQE during the
preparation SPVR step). In the normal case the supplier should produce 24 hours’ worth of
parts, even if there aren't orders in the nearest month to cover the amount produced. It's a
question of approving the process before the volumes start ticking in - if in question, please
contact the SQE or the Ericsson buyer.
The cost of an SPVR
Suppliers are sometimes worried concerning the cost of an SPVR. This should not be any
problem since parts made in an SPVR approved by Ericsson of course are deliverable. If
the supplier does not have any orders at the time of the SPVR, please contact the buyer.
Parts from an unapproved SPVR are of course not deliverable. If the SPVR fails with minor
adjustments, a discussion can be taken with the SQE regarding delivery after sorting and/or
increased control. If the SPVR shows a bad result, a discussion must be taken whether the
supplier has understood and used the tools in the SQAP. These tools are supposed to proactively prevent bad quality of produced material.
Specific requirements
Two different verifications, a report and an action plan
The SPVR consists of two different verifications:
1. A process capability study on chosen critical process and product parameters. Critical
process steps, product and process parameters are to be defined together with
Ericsson in every specific situation. The process capability study includes SPC charts
that also verify the stability (predictability) of the chosen critical process steps.
2. A capacity verification where the required capacity is verified through a yield study of
all included process steps. The scrap rate in every process step is then broken down
into a Pareto chart of causes. This is done to enable an effective improvement program
and provide as much process facts as possible up front.
3. A capacity build-up report that describes how the future capacity will be built up should
also be included.
4. An action plan must be given with planned actions to remedy the capabilities and/or
yields that haven't reached the assigned targets.

4.10.1 The process capability study
The capability test shall be performed as continuous production of parts intended for verification
tests. Total run time, sample size and frequency shall be selected so that most of the long-time
process variation sources can be illustrated. The goal is to demonstrate that the process can
produce parts according to the specifications. The demonstrated process capability of the
chosen process steps must be  1.33. The process capability verification shall be performed
on the dimensions agreed upon between the SQE and the supplier in step 5 in the SQAP, the
preparation SPVR.
a) Establish control dimensions for the SPVR. This has to be agreed upon with Ericsson to
ensure functionality of the product. These critical dimensions can naturally include
important process parameter directly affecting functional dimensions.
b) Before starting the SPVR the machinery shall obtain a steady state mode.
c) Perform the run and collect samples in subgroups
d) Sub-group size (n) approximately 5 pcs.
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e) Number
of
subgroups
=
25
evenly
(the total number of samples = 125).
f) Calculations to be made for all control dimensions:

spread



Subgroup means and ranges, X and R.



Process average (mean of all subgroup means), X .

during

the

SPVR

g) The estimated process standard deviation for individual values, S x  σˆ x  R , where d2
d2
is a constant from a normal distribution dependent upon n (for example, d2 = 2,326 for n =
5). This standard deviation can be used ( 3 σ̂ x ) when drawing the histogram to show that
the process is stable.
h) To plot all subgroup means and ranges in an X -R chart (one/controlled dimension).
i) The control limits should be based on the estimated process standard deviation. The
control limits are established using ( X  A 2 R) and D 3 R ; D 4 R where A2, D3 and D4 are

j)

statistical constants that can be obtained in SPC handbooks.
Points outside these limits are assumed to originate from systematic variation. If the root
causes to these systematic variations are found and eliminated, the process mean and
estimated standard deviation should be recalculated excluding the values caused by
systematic variation.
Calculate estimated Cp and Cpk values using the entire population of data, excluding the
values caused by systematic variation (however, you must have the predetermined
amount of values!). The standard deviation used to calculate this data should be based on
all measurements:

s  σˆ x 

ii 1nX i - X

2

n 1

k) Presentation to Ericsson:


Specification status (for example, which revision of the 1301- / 151 88- drawing are
you using?)



An analysis of the causes to systematic variation including taken corrective actions.



Fill out the SPVR form.



All calculations in a tabular form per control dimension (including Cp and Cpk).



The completed X  R charts for all control dimensions.

5. One histogram (with 6-8 classes) per control dimension. The histograms should also
show target value, upper tolerance limit, lower tolerance limit, estimated process
average and 3 σ̂ x - limits.
The goal with this verification is to utilise as much of the supplier's current verification
procedures and complement them with Ericsson's requirements. The basis for defining the
specifics of each run is always the process knowledge at the suppliers together with Ericsson's
critical requirements for function and assembly. In section 8.10 there is a good example of how
a process capability analysis can be presented (done in Excel).
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The verification of stability
The word "stability" can be exchanged with "predictability". A stable process can be predicted
but an unstable process cannot be predicted. Stability implies that the processes are in
statistical control, i.e. we have no values falling outside the control limits during the SPVR
(please observe not tolerance limits). The concept of stability tells us that the process is
consistent and that it therefore is possible to estimate the future output of the process. Process
stability does not tell us anything about:


whether parts are according to specifications



how large the variation is - it can be both small or large

These points are analysed in the capability analyses.
The verification of stability can be done simultaneously with the process capability test stated
below. In order to be proven stable the requirement is to show 25 succeeding sample
groups that are within the control limits in a control chart. Accuracy (for example X - charts)
and consistency (for example R or S-charts) are to be shown. Please observe that if the process
is shown to be unstable the SPVR will automatically not be approved. Points outside the control
limits are assumed to originate from systematic variation. If the root causes to these systematic
variations are found and eliminated during the SPVR, the process mean and estimated
standard deviation should be recalculated excluding the values caused by systematic variation
and the SPVR should continue till there are 25 consecutive sample groups within the control
limits.
Sometimes it is not possible to find the root causes to these systematic variations and eliminate
them till after the SPVR is done (perhaps parts are needed to be able to do verifications of later
process steps). In these cases, a new SPVR has to be done of the process step that has been
found to be unstable in order to prove stability, capability and capacity. The reason the capability
and capacity figures must be re-verified is that the analyses shown in the first SPVR in this case
are not valid since the process showed itself to be unpredictable.
Additional Comments:
Use the suitable Cpk at one-sided tolerances. For example, for co-planarity only shows C pk upper
However, state that this adjustment has been done at the presentation. It is also possible to use
other calculations for Cmk when the distribution is not normally distributed but, in these cases,
the new distribution must be proven.
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4.10.2 The capacity verification
The capacity verification must include all intended process steps (please see figure 5.9 below).
The yield and scrap percentages are to be documented for every process step as well as being
summed up in total. The scrap in every process step is then to be analysed for root causes and
the frequency documented in a Pareto chart. A priority plan of taken and intended corrective
actions on severe process problems shall be included in the verification towards Ericsson. An
improvement program can then be initialised based on facts. For an example of a capacity
report together with action plans see section 8.10.

Figure 5.9. The capacity report and its ingredients

The yield must be analysed from both quality and efficiency perspectives. Therefore, these data
must be presented for each process step:


Total number of parts



Number of bad parts



Number of good parts



Total run time



Total down time

The Overall Equipment Effectiveness (OEE) report is a way to calculate the overall equipment
effectiveness (OEE) of production equipment. OEE includes the equipment availability, the
operation efficiency and the yield. You can find an example of an OEE report in section 6.10.
A capacity build-up report should also be included in the capacity report - this is very vital
information. The information needed in the capacity build-up report is:


Dates for changes



Dates for new tools/machines/equipment



Dates for transfers to new sites



Dates for the next planned SPVRs



Preparation SPVRs for the new SPVRs

The capacity report also ensures that the communication is correct between Ericsson and the
supplier on what will happen during the nearest 6-month period.
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The completed and approved SPVR is then the basis for deciding how continuous SPC shall
be performed in the process. The results from the verification might lead to a change of critical
process parameters or dimensions. In a problem situation it might also lead to an increase in
number of process steps utilising SPC. An example of a capacity build-up report can be found
in section 6.10.
Submission:
An SPVR report should be prepared and submitted immediately following SPVR completion.
The only step where the Ericsson format is absolutely essential is the last step, the SPVR. The
reason for this is to facilitate the final analysis - since the time factor is very limited at the times
when SPVRs are done (just before the ramp-up of a project) and due to that this information
usually is handed over to a new SQE (and/or EMS).
Additional Comments:


Observe that it is expected that the concentration on quality and yield should continue after
the SPVR!



Update the SPC and Inspection Plan.



Don't forget to include the action plan for each capability and/or yield target that is not
fulfilled by the SPVR results.
After the SPVR is accepted by the SQE there is usually a list of actions given to the
supplier, depending on the results of the SPVR. Some of these actions are directed to
specific weaknesses found in the results (low yields, low capability results). Other actions
are to look deeper into the long-time capabilities of the production processes - variances
caused by tool and machine wear, material batches, new production personnel etc. A
recommended action is to verify the long-time stability of process capabilities (> 1,5) and/or
process capabilities that will be controlled by the supplier anyway (which naturally gives
the supplier less work). The submission should be once a week for eight successive
production weeks (i.e. the first two months of production for the supplier - weeks with no
production are not counted in these eight weeks).
New verifications are needed every time a change is done in the production process;
whether it is:

1.





Tools



Machines



Equipment
(fixtures)



Design change



Materials



Environmental



Assembly
development



Measurement



Personnel



Test Method

This also applies to normal build-up of capacity during the ramp-up and for replacement
tools/equipment etc.
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5 Examples
In this section you can see some examples of how each of the SQAP steps can be reported to
Ericsson.
5.1

Design FMEA

5.2

DPR Design Producibility Review

5.3

Process FMEA

5.4

SPC and Inspection plan

5.5

Preparation SPVR

5.6

Quality plan sub-supplier

5.7

Gauge R & R

5.8

Capability studies

5.9

Verification Process Sample Approval

5.10

Serial Process Verification Run

5.1

Design FMEA

Name

Design FMEA No.
1

2
Description
2

18

18

19

20

21

22

23

RPN = SxOxD

17

Detection

16

Responsible
person
Completion Actions
date
taken

Occurrence

15

Recommended
Actions

Severity

14

Detection-D

13

Design
Verification
Prevention Detection

RPN = SxOxD

12

Classific.

11

SON = SxO

10

Potential
Cause (s)
of Failure

Occurrence-O

9

Potential
Effect(s) of
Failure/
Customer
Perception

Severity-S

8

Failure No.

Potential
Failure
Item/
Mode
Part
Technical/
name Part Function Physical

Of
FMEA date
Page
6
Prepared by Revision date
Key date
4
6
5

Core Team
7
Design responsible
3

24

24

24

24

Confidentiality Class

External Confidentiality Label

Document Number

Revision

Date

Open/Confidential

Public/Internal

EAB/P-03:001787 Uen

M

2019-10-24

Ericsson AB 2019

Guideline for the Ericsson Supplier Quality Assurance Plan

5.2

| 33

DPR (Design Producibility Review)
Supplier Reproducibility Review for part X (ABC 123 4567/8)
1. We have gone through every single measurement and tolerance demand on your
drawing 1301-ABC 123 4567/8, PA3. All but two tolerance widths are comparable to
other parts that we have done or are currently producing in volume. These two
dimensions are:
Dimension <12> 7,58  0,1
Dimension <13> 8,98  0,1
The difficulty is to measure these dimensions practically (see figure 1 below), since they
are defined as pressed onto the PCB (and when we make them in the production these
contacts are in a rested position). We therefore suggest that we define the rest positions
by correlating them to the pressed position.
Action:
Please send us 10 PCB pads so that we can evaluate with the correct friction. When
we receive them it will take 3 weeks to make a correlation study.
2. The most critical process will be the assembly line where we have identified the
following risks:
 Keeping the co-planarity of the  Keeping the position of the contacts.
contacts
We will control the assembly forces directly as well as test the co-planarity and position
100% in the assembly equipment.
3. In order to reduce the risk of sink marks on the SIM carrier we suggest that dimension
<45> and <46> have the same thickness (0,2) as the rest of the carrier.
4. All critical dimensions have already been identified in the different parts of the
component and have also been discussed and agreed upon with our sub-suppliers
(stamping and plating).
5. We propose to use plastic material XXZ in the SIM reader body instead to increase
the strength of the body. According to our previous experience we do not think that
the present material can withstand your drop tests.
6. The plating between the contacts and the plating of the PCB must be discussed
further in order to avoid too rapid wear. Please give us more information regarding
the PCB plating.
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Process FMEA

Process FMEA
Process
step

Failure characteristic
Failure
risk

Risk calculation Current situation

Failure
effect

Cause

Probability

Mtrl delivery Bad material Problem 1) in Transport
carrier 3
stamping
insufficient
2) Have been stored 5
too long at supplier
final storage

8

1

24

5

5

125

Incoming
Inspection

Plastic
moulding

Mixed
dimensions

Probability

Severity Detection

Sum

1) Design change of 2
carrier
2)Production date on 1
delivery note.

8

1

16

5

5

25

1) Colour codes on 2
label
1
2) Implement double
check routine

8

7

112

8

7

56

1) Placed in wrong 4
storage
2) Wrong marking 2

8

7

224

8

7

112

Burrs

Assembly
failure

1) Tool needs to be 7
repaired

4

2

56

1)
Implement
a 3
continuous
visual
check every quarter of
an hour.
2) Look over the
preven-tive
maintenance routine

4

2

24

Dimensions

Assembly1)
failure
Function
failure

7
Shrinkage
difference between
batches

7

3

147

7

3

105

3

8

3

72

1) Implement set-up 5
procedure where the
difference is taken care
by adjusting process
parameters
2)
Action
toward 2
supplier
to
attach
shrinkage
test
protocol.

8

3

48

Disturbance
1) in large foreign parts 5
feeding
of (sprues)
housings,
event.
Stop of line

5

5

125

1)
Preventive 2
maintenance

5

3

30

5

5

3

75

1) None

5

5

3

75

SMD
pads Co-planarity
1) parts are placed on 8
damaged
out
of sliding path before
tolerance
entering tape

4

6

192

1) Make tolerance 4
calculation, check on
first
parts,
adjust
dimensions of slide if
necessary

4

6

96

insufficient
machine stop
1)
time
to
change over
full reels

6

5

150

1)
Check
with 5
Ericsson: can tape be
attached to core and
ended with adhesive
strip?

6

5

150

foreign
particle
between
housings

not enough stop of line
1)
housings are
fed to carriers
Pack-aging

Risk calculation Action result

Assembly
failure
Function
failure

2)

Auto-matic
Assembly

Corrective actions

Severity Detectio Sum
n

Wrong machine setup

machine
construction
(vibrator capacity)

no fully automated 5
reel-change
possible
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Control plan & Process flow

Material
Delivery

Company Example Ltd
Incoming
Inspection

Plating

Plastic moulding

Stamping

Automatic
Assembly

Test

Frequency

Test
equipment

Training

Incoming

Dimension <1>: 5,40,1

3 measures/coil

Sliding caliper

Done

Inspection

Dimension <3>: 1,20,02
<16>: 0,250,01>
Material analysis according to
the ISO standard XXXX

3 measures/coil

Micrometer
screw

Due w 916

1 per 10 deliveries

Dimension <5>: 4,20,05
<6>: 1,10,07
<7>: 1,30,05
<8>: 7,20,1
SPC on dimension
<12>: 1,450,02
<13>: 4,60,05

First 3 after set-up

External
company
Co-ordinate
measuring.
machine

Certified
company
Done

3 samples/hour

Test fixture

Due w 904

Gold thickness min 1 Au
PH according to doc JJ 102-35
revision B3.
Width of selective plating
according to doc JJ 102-41
revision B1

5 measures/batch

X-ray machine

Done

Once/week

pH tester

Done

5 measures/batch

Sliding caliper

Done

Dimension <22>: 0,20,03
<26>: 1,320,05

First 3 after set-up

Done

SPC
on
critical
angles:
<18>: 30  15
<19>: 30  15
<20>: 90  20
Pressure according to doc JJ
102-91 revision A1
SPC on dimension
<16>: 1,82  0,05
<23>: 3,3  0,10
<24>: 7,5  0,15
Co-planarity max 0,10

5 samples/hour

Co-ordinate
measuring.
machine
Co-ordinate
measuring.
machine

5 samples/hour

Pressure
gauge
Test fixture

N/A
(automatic)
Done

100%

Vision system

Way-force test on each contact
pin according to doc JJ 102-101
revision A1
Contact leg profile according to
doc JJ 102-101 revision A1

100%

In-line tester

N/A
(automatic)
N/A
(automatic)

100%

Vision system

N/A
(automatic)

Short-cut test according to doc
JJ 102-101 revision A1

100%

In-line tester

N/A
(automatic)

Pull-off force test on tape-onreel according to doc JJ 102111 revision B2

1/delivery

Test fixture

Due w 910

Plastic
moulding

Plating

Stamping

Automatic
Assembly

Packaging

Delivery

Packaging

Continuously

Due w 910

All checks are monitored and analysed by the operators.
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Preparation SPVR
Proposal for SPVR
Company Example Ltd
SIM Connector SXA 104
7089
1. Process step 1: Injection moulding
1.1. General conditions
 A visual check will be performed every 15 minutes, to exclude those parts that are
filled incomplete, or show surface defects. If a bad part should be found, all parts
produced since the last check will be sorted out.
 For the Cp/Cpk analysis, 8 samples will be taken every hour (two samples/cavity).
The SPVR will take 16 hours of production time (normal production regime is two
shifts).
 Two material batches will be used. Two tool-set-ups will be done during the SPVR.
1.2. Expected yield: 99,5%
Recorded will be:
1. N° of produced parts, should be 32.000 housings
2. N° of bad parts (sorted per scrap cause),
3. N° of samples and sampling times of production samples
Cp/Cpk-statistics,
4. time needed for start-up,
5. time needed for shut-down,
6. down-time during run, along with cause for stop and remedy,
7. total run time (from beginning of start-up to complete stop)

for

The ratio standstill time/total run time (not including start-up time and shut down
time) should be  0.15
1.3. Significant Characteristics
A number of significant characteristics have been indicated for the plastic housing.
These are all indicated in the attached drawing of this component.
The largest dimension in each direction (X, Y and Z) is selected for a C p/Cpk
analysis.
Dim #

Tests

Demands

Description / Remarks

01

Cm/ Cmk  1.67
Cp/ Cpk  1.33
measuring protocol,
10 parts
Cm/ Cmk  1.67
Cm/ Cmk  1.67
Cp/ Cpk  1.33
measuring protocol,
10 parts
measuring protocol,
10 parts
Cm/ Cmk  1.67
Cp/ Cpk  1.33
Measuring protocol,
10 parts
Cm/ Cmk  1.67

30,10
10,10

single dimension in housing to
determine total height
single dimension in housing

Max 0,06
180,10

Flatness of housing top
total length

15,40,10

length dimension

3,40,05

dimension in housing

18,50,10

total width of housing

16,10,10

determines width of free space to
slide in the SIM card
determines co-planarity of SIM
reader

02
03
04
05
06
07
08
09
2.

Max 0,02

Process step 2: Stamping contacts
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2.1. General conditions
Production will run in a two-shift regime. The stamp tool produces 12 contacts per
stroke within a frame. Cm, Cmk, Cp and Cpk will be measured on four contacts per
frame. Two material batches will be used. 20 samples (complete frames) will be
taken at the end of each produced reel (a reel contains ca. 10.000 contacts). As
many of these samples, evenly distributed, to attain the required 125 parts will be
retained for the statistical analysis. The SPVR will take 16 h of production time.
2.2. Expected yield:

100%

Recorded will be:
1. N° of produced parts, should be  350 000 frames,
2. N° of bad parts (sorted per scrap cause),
3. N° and sampling times of production samples for Cp/Cpk-statistics,
4. time needed for start-up,
5. time needed for shut-down,
6. down-time during run, along with cause for stop and remedy,
7. total run time (from beginning of start-up to complete stop)
The ratio standstill time/total run time (not including start-up time and shut
down time), should be  0.20
2.3. Significant Characteristics
See the attached drawing for the dimensions selected to be significant.
Dim#

Tests

Demands

Description / Remarks

01

Cm/ Cmk  1.67

1.450,05

width

02

Cm/ Cmk  1.67
Cp/ Cpk  1.33
Measuring protocol,
10 parts
Cm/ Cmk  1.67
Cp/ Cpk  1.33
Measuring protocol,
10 parts
Measuring protocol,
10 parts

6,63 0,10

contact beam height in flat
condition

Max 0,1

height of contact tip in flat
position
height of SMD-pad

03
04
05
06

3.

0,450,05
6,63 0,10
Max 0.02

length dimension, determines
contact length and force
Position 0.02 determines coplanarity

Process step 3: Plating contacts
3.1. General conditions
All contacts produced in the SPVR for the contacts stamp will be handled to perform
the SPVR. The time needed for start-up and shutdown will be recorded. Two material
batches will be used. 20 samples (complete frames) will be taken at the end of each
produced reel (a reel contains ca. 10.000 contacts). As many of these samples, evenly
distributed, to attain the required 125 parts will be retained for the statistical analysis.
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3.2. Expected yield: 98%
Recorded will be:
1. N° of produced parts, should be  366.000 frames / 16 h
2. N° of bad parts (sorted per scrap cause),
3. N° and sampling times of production samples for Cp/Cpk-statistics,
4. time needed for start-up,
5. total run time
6. time needed for shut-down,
7. down-time during run, along with cause for stop and remedy
The ratio down-time/total run time (not including start-up and shut down time)
should be  0.20
3.3. Significant Characteristics
The plating thickness will be measured according to the 1301- (rev PA 16) and
1528- (rev PA 3) (on the SMD-foot for Ni and Sn-Pb, on the contact beams for Ni
and Au). The contact strip will be checked for damaged springs. This will be done
visually at regular intervals, during production.
4.

Final assembly
4.1. General conditions
A production run of 16 h will be performed. This will include two regular start-ups
and shutdowns of the automated line. Different batches of input material will be
fed to the line.
6 samples will be collected each half-hour (two samples per assembly unit: six
parts are produced in one stroke).
4.2. Expected yield: 96% first 4 weeks, 97% week 5-8, 98% week 9 Recorded will be:
1. N° of produced parts, should be  65.100 pieces
2. N° of bad parts (sorted per scrap cause) detected by the in-line inspection
station,
3. N° of bad parts (sorted per scrap cause) detected in the production samples
for Cp/Cpk analysis
4. N° and sampling times of production samples for Cp/Cpk-statistics,
5. time needed for start-up,
6. time needed for shut-down,
7. down-time during run, along with cause for stop and remedy,
The ratio down-time/ total run time (not including start-up and shut down time)
should be  0.20.
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4.3. Significant Characteristics
See the attached drawing for the dimensions selected to be significant.
Dim #
01
02
03
04
05
06
07
08
09

5.3

Restrictions
Cm/ Cmk  1.67
Cp/ Cpk  1.33
Cm/ Cmk  1.67
Cm/ Cmk  1.67
Cm/ Cmk  1.67
Cp/ Cpk  1.33
Cm/ Cmk  1.67
Cp/ Cpk  1.33
Cm/ Cmk  1.67
Measuring
protocol 10 parts
Cm/ Cmk  1.67
Cp/ Cpk  1.33
Cm/ Cmk  1.67
Cp/ Cpk  1.33

Demands
Max 3,66

Description / Remarks
Total height

18,50,10
18,00,10
Max 0,1

Total width
Total length
Co-planarity

Min 0,3 N Max 0,9 N

contact
force
(for
compressed spring)
position of contact tip
stand-off of solder tails

Min 0,12
Min 0,10
7,30,10
16,00,10

longitudinal
contacts
longitudinal
contacts

position

of

position

of

Quality plan sub-supplier

A.
1.
2.
3.
4.
5.
B.
1.
2.
3.
4.
5.
6.
7.
8.

Sub-supplier Stamping Ltd., England
Supplier status:
Fully Approved
QA system:
QS 9000 certified
SPC and Inspection Plan.
Part name: Terminal legs
Customer: Supplier Example Ltd.
Part number: KL 994 - 560/1
Date: 19th September 1998
Transportation:
On reels. according to document KL 994 560/1 - 50
Inspections at the sub-supplier Method
Frequency (pcs/coil)
Visual Check
Scratches
visual, according to document 3/full coil
KL994560/1-70
Grease
visual, according to document 3/full coil
KL994560/1-70
Product identification
comparison with model
1/ full coil
Burrs
microscope, according to document 3/full coil
KL994560/1-70
Shift length
check of leading holes, according to 3/full coil
document KL994560/1-70
Measurements
(All measurement methods will be evaluated by gauge R&R)
2/ full coil
thickness of material (0.17  Micrometer
(begin/end)
0,02)
1.24 +0/-0.1
Calliper
3/ full coil
Calliper
3/ full coil
1.24  0.05
2.5 +0/-0.06
Microscope
3/ full coil
Microscope
3/ full coil
7  0.03
Microscope
3/ full coil
angle 35 °  5°
Microscope
Frequency (pcs/coil)
2.06  0.03
10.16 over 8 pieces
Microscope
Frequency (pcs/coil)
Planned Gauge R&R studies
W 908
Planned Capability and Capacity study
W 912
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Gauge R & R

Gauge Name: Sliding caliper

Part Name:

Cube

Parts:

10

Gauge
No.:
Place:

2140

Characteristics:

Length

Appraisers:

3

Control 2

Specification:

3,000

UTL

-3,000

LTL

Appraiser

Mr. A

Trial #

Trials:

Part

Average

1

2

3

4

5

6

7

8

9

10

1.

14,60

15,00

13,50

14,50

14,10

15,50

15,10

14,30

15,20

15,80

2.

13,40

14,40

14,30

14,50

14,80

15,00

15,70

14,20

15,60

15,60

3.

14,70

14,60

13,80

14,60

13,90

15,80

15,60

14,40

15,50

15,50

1999-01-13 Average (x)

14,233 14,667 13,867 14,533 14,267 15,433 15,467 14,300 15,433 15,633

Date / resp. Range (R)
Sign
1.

1,300

0,600

0,800

0,100

0,900

0,800

0,600

0,200

0,400

0,300

Ms. B

14,60

15,00

14,10

15,00

14,60

15,40

14,60

14,50

15,60

15,50

2.

13,30

13,80

14,80

15,00

15,00

15,90

14,30

14,90

15,20

15,10

3.

14,20

14,20

14,70

15,20

14,80

15,50

15,20

14,60

15,10

16,20

1999-01-13 Average (x)

14,033 14,333 14,533 15,067 14,800 15,600 14,700 14,667 15,300 15,600

Date / resp. Range (R)
Sign
1.

1,300

1,200

0,700

0,200

0,400

0,500

0,900

0,400

0,500

1,100

14,40

14,80

13,70

14,20

14,00

15,50

14,80

14,20

15,50

15,20

2.

13,00

14,00

14,20

14,50

14,70

15,20

15,00

14,50

16,10

16,00

3.

13,30

14,90

13,40

14,10

15,10

15,80

15,60

14,90

15,80

15,50

Mr. C

3

1999-01-13 Average (x)

13,567 14,567 13,767 14,267 14,600 15,500 15,133 14,533 15,800 15,567

Date / resp. Range (R)
Sign
Part Average XP

1,400

0,900

0,800

0,400

1,100

0,600

0,800

0,700

0,600

0,800

Xa

14,783

Ra

0,600

Xb

14,863

Rb

0,720

Xc

14,730

Rc

0,810

13,944 14,522 14,056 14,622 14,556 15,511 15,100 14,500 15,511 15,600 RP

1,656

R

0,710

XDiff 0,133
Measurement Unit Analysis

% of Tolerance Width (TW)

Repeatability - Equipment Variation (EV)

Trials

K1

Formula:

2

4,56

3

3,05

App.

K2

2

3,65

3

2,70

EV  R  K 1
EV

=

2,166

Formula:

% EV =

100 x (EV/TW)

% EV =

36,09

% AV =

100 x (AV/TW)

% AV =

0,00

%R&R =

100 x (R&R/TW)

% R&R =

36,09

%

Reproducibility - Appraiser Variation (AV)
Formula:

AV  (XDiff * K2)² - (EV²/n * r)  f

if f  0 then AV  0 AV

=

AV

=

 0,027

0,000

Formula:

%

Repeatability & Reproducibility (R&R)
Formula:

R & R  (EV²  AV²)
R&R

=

R&R

=

4,689

Formula:

2,166

Tolerance Width (TW)

Percent-Analysis R&R to TW

Formula:

IMPROVE GAUGE

UTL - LTL
TW

=

%

6,000

Performed by: Mr. H

Date: 1999-01-14

Side:

1 from 1
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Capability studies
Machine capability study on Semi-automatic assembly
Part: Multi connector System & Battery
Part No: SXA 120 75 43
Study based on:
1301 - SXA 120 75 43, Rev B
173 13 - SXA 120 75 43, Rev C
1528 - SXA 120 75 43, PA1
No of measured parts: 50 pcs
Parameter: Distance from edge to contact pin no 5: 2,15  0,1 mm
Cm = 1,386
Cmk = 1,361

Target:
UTL:
LTL:

2,15
2,25
2,05

Mean:
-3s
+3s

2,158
2,086
2,230

Input data
2,12

2,14

2,14

2,17

2,13

2,15

2,14

2,14

2,15

2,13

2,18

2,15

2,16

2,15

2,17

2,14

2,15

2,16

2,15

2,17

2,10

2,13

2,14

2,19

2,17

2,16

2,15

2,14

2,19

2,13

2,10

2,15

2,16

2,19

2,17

2,14

2,13

2,16

2,19

2,12

2,09

2,15

2,17

2,15

2,16

2,18

2,21

2,17

2,15

2,16
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Verification Process Sample Approval
Page Company Example Ltd.
1 (4)
Document name:

by: gjs

Date:
02.08.99
: L4602R01
:1
: New
:
: 24.10.19

PSA - REPORT

Document no.
Rev. no.
Replacing
Report date
Print date

Issued by: Mr N Sand

Approved by: Mr B Beach

Article no.:
Article name
Tool no.
Tool ID

rev.: A repl.:
new

SXK 107 8784/4 R1C
Metal cover
2
1627:2

1. INTRODUCTION
The PSA document is for mould and assembly of metal cover by Metals Inc.
This report is based upon 50 pieces.
2. SPECIFICATIONS
The PSA is based on the specifications 15188 – SXK 107 8784/4 Rev: B. and
1055 – SXK 107 6440 Rev: C

3. DIMENSIONAL REPORT
The full dimensional report doc. no. L4603R01.

4. COMMENTS AND ACTION PLANS
See page 4.
Predefined parameters
ID

Description

1
2
3
4
5
6
7
8

X – Position pad <87>
Y – Position pad <88>
Position pin <29>
X – Position <121>
Y – Position <122>
X – Position <151>
Y – Position <152>
X – Position <158>

Confidentiality Class

External Confidentiality Label

Document Number

Revision

Date

Open/Confidential

Public/Internal

EAB/P-03:001787 Uen

M

2019-10-24

Ericsson AB 2019

Guideline for the Ericsson Supplier Quality Assurance Plan

| 43

Results
Parameter ID

Nom

+
Tolerance

Count

Xbar

Max

Min

s

S
(GR&R)

Cm

Cmk

1

0

50

0,0512

0,135

0,006

0,039

2
3

45.03
0

50
50

45,029
0,202

45,13
0,323

44,95
0,0721

0,039
0,056

2,98

2,97
1,49

4
5
6
7
8

11.4
4.4
0
1.8
0

0.25
(centr)
0.35
0.9
(centr)
0.4
0.4
0.3
0.3
0.3

50
50
50
50
50

11,361
4,433
0,049
1,861
0,091

11,564
4,565
0,0819
1,951
0,175

11,245
4,237
-0,082
1,752
0,009

0,086
0,084
0,049
0,056
0,050

1,54
1,59
2,06
1,79
2,0

1,39
1,46
2,02
1,43
1,39

1,69
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Serial Process Verification Run

Part Name:

Super connector

Part No. (Ericsson):

1301-SXA XXX YYYY, PA9

Part No. (Supplier's):

# 123456

No of measured parts:

5 pcs in each sample group, measured every hour, 25 sample groups

Date:

Target

=

12,20

mm

Xbar

=

12,268

UTL

=

12,30

mm

s

=

LTL

=

12,20

mm

-

3s

=

0,0072
3
12,246

+

3s

=

12,290

4

5

6

7

Random check

| 44

3

mm

8

9

10

981012-981014

Target value:

12,2

mm

Tolerances:

+ 0,1

mm

-0

mm

14

15

1

2

12,27

12,28 12,27 12,28 12,26 12,27 12,28 12,27 12,28 12,27 12,27 12,27 12,26 12,26

11

12

13

12,26

Measurement

12,27

12,26 12,27 12,27 12,26 12,26 12,27 12,26 12,27 12,26 12,26 12,26 12,27 12,27

12,28

results

12,27

12,26 12,26 12,27 12,26 12,26 12,28 12,28 12,27 12,26 12,27 12,26 12,26 12,26

12,27

12,27

12,27 12,27 12,27 12,27 12,27 12,27 12,27 12,26 12,28 12,26 12,28 12,27 12,28

12,27

12,28

12,27 12,26 12,28 12,26 12,28 12,28 12,27 12,28 12,26 12,26 12,28 12,27 12,27

12,27

Average (x)

12,27

12,27 12,27 12,27 12,26 12,27 12,28 12,27 12,27 12,27 12,26 12,27 12,27 12,27

12,27

Range (R)

0,01

0,02

0,01

0,01

0,01

0,02

0,01

0,02

0,02

0,02

Random check

16

17

18

19

20

21

22

23

24

25

0,01

0,02

0,01

0,02

0,02

12,27

12,26 12,26 12,26 12,27 12,26 12,26 12,27 12,26 12,28

Max

=

12,28

mm

Measurement

12,26

12,27 12,27 12,27 12,26 12,26 12,26 12,27 12,26 12,27

Min

=

12,26

mm

results

12,27

12,26 12,26 12,27 12,27 12,27 12,26 12,26 12,28 12,26

Cp

=

2,31

12,27

12,26 12,26 12,27 12,26 12,26 12,27 12,27 12,28 12,27

Cpku =

1,48
3,13

12,28

12,27 12,26 12,28 12,28 12,27 12,26 12,27 12,26 12,26

Cpkl

Average (x)

12,27

12,26 12,26 12,27 12,27 12,26 12,26 12,27 12,27 12,27

Value:

>1,33

Range (R)

0,02

0,01

Result:

RELEASE

0,01

0,02

0,02

0,01

0,01

0,01

0,02

0,02

=
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Results Capacity Verification
Part: Multi connector System & Battery
Part No: SXA 120 75 43
Production: 16 879 pcs, 10th October 1998,
started at 4 p.m. -run 24 hours

SPVR based on: 1301 - SXA 120 75 43, Rev B
173 13 - SXA 120 75 43, Rev C
1528 - SXA 120 75 43, PA1

Plastic moulding
Failure
No
Scratches
156
Oil
59
Process yield
Availability during the run:

Action plan: Plastic moulding- 1) Scratches:
a) Check ejector speed; decrease if necessary
(responsible Mr. A, done YYMMDD)
b) Check the cooling time; adjust if necessary
(responsible Mr. B, done YYMMDD)
c) Check the tool temperature; decrease if necessary
(responsible. Mr. A, done YYMMDD)
b) Check if the ejectors are damaged; repair if necessary
(responsible. Mrs. C, done YYMMDD)

% of scrap
74%
26%
98,5%
81%

Plating
No failures were detected during the SPVR
Process yield
100 %
Availability during the run:
95%
Stamping
Failure
No
Burrs
456
Wrong bending
10
Process yield
Availability during the run:

% of scrap
97%
3%
96,3%
86%

Automatic Assembly
Failure
Missing pin
Co-planarity
Contact pin profile
Short-cut
Process yield
Availability during the run:

% of scrap
53%
23%
16%
6%
96,4%
69%

Total Yield
Total scrap
Capacity limit:

No
278
132
97
34

15 634
88,4%
1302
11,6%
Final assembly

Action plan: Plastic moulding- 2) Oil
a) Multi-functional task group to take care of this problem
(responsible Mr. D, first report will come YYMMDD)
Action plan: Stamping - 1) Burrs:
a) Multi-functional task group to take care of this problem
(responsible Mr. E, first report will come YYMMDD)
Action plan: Stamping - 2) Wrong bending
b) The tool has been adjusted and the results verified.
A check on this matter has been added to the SPC and
Inspection plan.
Action plan: Assembly 1) Missing pin:
a) Adjust equipment (responsible Mr. F, done YYMMDD)
Action plan: Assembly 2) Co-planarity:
a) Adjust equipment (responsible Mrs.
YYMMDD)

G,

done

Action plan: Assembly - 3) Contact pin profile:
a) Contact the sub-supplier to get the tool adjusted
(responsible Mr. H, first report will come YYMMDD)
b) Include this point in the incoming inspection list
(already done
Action plan: Assembly - 4) Short cut:
a) Adjust the stamping tool (responsible. Mr. E, done
YYMMDD)
b) A check on this matter has been added to the SPC and
Inspection plan
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An example of a capacity build-up report:

Present capacity uses

tool # M1 (4-cavity moulding tool)
tool # S1 (stamping tool for the springs)
tool # F1 - 4 (fixture 1-4)

Present capacity is 60 000 components/week, using 3 shifts 5 days/week
Planned capacity build-up
Tool # M2 (8-cavity moulding tool)
Implementation of semi-automatic line
Tool # F5 - 6 (fixtures)
Implementation of fully automatic line
Tool # F7 - 8 (fixtures)

First samples
990204
990115
990123
990402
990605

Optimized (Planned SPVR)
990221
990221
990221
990515
990715

Planned and agreed critical parameters to be checked at the SPVR 990221:
Dimension <1>
5,3  0,15
(Cmk analysis sufficient)
Dimension <3>
3,7  0,1
(Cmk analysis sufficient)
Dimension <5>
1,2  0,05
(Cmk analysis sufficient)
Dimension <6>
max 0,1
Cpk analysis
Force <H1>
0,3 < H1 < 0,6
Cpk analysis
Force <Y2>
1,0 < H1 < 3,0
Cpk analysis
The planned capacity is 130 000 components/week, using 3 shifts 5 days/week
Planned and agreed critical parameters to be checked at the SPVR 990515:
Dimension <6>
max 0,1
Cpk analysis
Force <H1>
0,3 < H1 < 0,6
Cpk analysis
Force <Y2>
1,0 < H1 < 3,0
Cpk analysis
The planned capacity is 180 000 components/week, using 3 shifts 5 days/week
Planned and agreed critical parameters to be checked at the SPVR 990715:
Force <H1>
0,3 < H1 < 0,6
Cpk analysis
Force <Y2>
1,0 < H1 < 3,0
Cpk analysis
The planned capacity will still be 180 000 components/week, using 3 shifts 5 days/week (due to
replacement of fixtures)
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Example of an OEE report:

Overall Equipment Effectiveness (OEE) Analysis
Enclosure to SPVR report no LZF 320 060 RA
Prepared by: B. Beach
Company
name & Company Example Ltd.
location:
Product: SXA 120 75 43

Date: 2002-05-06

Comments:

Process /
operation:

Assembly connector housing

Hours

Down time Processed
(minutes) amount

1st
2nd
3rd
4th
5th
6th
7th
8th
9th
10th
11th
12th
13th
14th
15th
16th
17th
18th
19th
20th
21st
22nd
23rd
24th

15

35
10
7
50
20
35

50
10

35

5
45

Scrap
amount

75
102
110
57
97
98
111
20
100
75
104
51
100
115
100
25
100
114
100
50
110
105
100
29

Planned
stops
(Minutes)
14
9
13
7
3
16
22

30

45
5
14
30
8
23
2
45
2
9
4
8
7
5

30

45

Time
Down time Ideal
Processed Scrap
available total total
(calculated) amount
amount
cycle time
total
total
1215
317
0,4
2048
171
Calculation of availability (A)

A

0,74

E

0,91

Y

0,92

A= (Time available - Down time) / Time available

LZF 320 065 RA

Calculation of operation efficiency (E)
O= Ideal cycle time x Processed amount / Operative time available
(Operative time = Time available – Down time)
Calculation of yield (Y)
Processed amount – Scrap amount / Processed amount
Overall Equipment Effectiveness (OEE) = A x E x Y

OEE

0,62
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6 Formulas
range

the difference between minimal
and maximal measured value

average range

the average value of all ranges

R = Xmax - Xmin

R =

å (R )

1...

n

;

n

; where n = number of average ranges

n
double average range the average value of the average
ranges

R =

å (R )

1...

n

average value

the average of the measured
values

X=

å x = å(X)

n

1...

n

; where n = number of measured

n

values
double average value the average of all the 'average
(also called process values'
average)

X=

å(X)

n

1...

where n = number of average values

n
range
of
average
(range of
average)

double the difference between maximal
values double average value and
process minimal double average value

R=

å (R )

n

1...

n

variance

a measure of distribution of
measurements around a central
value

Var  s2  σ 2 





 ( xi  x )2
 Xn  X 1...n
s2 

n  1

n 1

where n = number of values
standard
(spread)

deviation most used measure for the
distribution of measurements
around a central value

σ  Var ;
Standard deviation for x = s x  σˆ x 

ii1n Xi - X

2

n 1

where i=1 n and n = number of values
EV
(repeatability- spread
of
measurement
Equipment Variation) equipment
independent
of
operator

EV  R  K 1 ; where K1 is a statistical value dependent on the
amount of double average ranges

AV (reproducibility - spread
of
measurements
Appraiser/operator
including operator variation
Variation)

AV 






2  EV 2 
Where n = number of parts,
 X diff  K 2  

 n  r 


r = number of trials, K2 is a statistical value dependent on the
number of appraisers/ operators, if f < 0, then AV = 0
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GR&R
(Gauge combination of EV and AV
Repeatability
&
Reproducibility)
TW (Tolerance Width, difference
between
also called tolerance tolerance
limit
and
field)
tolerance limit
%EV

EV compared with TW

%AV

AV compared with TW

%GR&R

GR&R compared with TW

Cm
capability)

GR & R 

EV

2

 AV 2

| 49



upper
lower TW = UTL - LTL

(machine What is required, divided by what
is possible. This does not tell
anything about how good the
product is. The Cm tells you
something about short term
behaviour of the production

Cmk
(machine What is required, by what is
capability index)
possible and how good it is.

%EV  100 

%AV  100 

EV
TW

AV
TW

%GR & R  100 

Cm 

GR & R
TW

UTL  LTL
6σ

C mk 

UTL  X
3σ

X  LTL
or C
mk 
3σ

The Cmk tells you something
about short-term behaviour of the whatever gives the lowest value
production.
Cp
capability)

(process what is required, divided by what
is possible
this does not tell anything about
how good the product is

Cp 

UTL  LTL
6σ

the Cp tells you something about
long term behaviour of the
production
Cpk
(process what is required, by what is
capability index)
possible and: how good it is

C pk 

X  LTL
UTL  X or
C pk 
3σ
3σ

the Cpk tells you something about
long term behaviour of the
whatever gives the lowest value
production

Notes




The calculation of spread is only useful when the data are distributed according a "normal
distribution".
The values Cm, Cmk, Cp and Cpk are only valid when the data are distributed according a
"normal distribution".
For a reliable capability index, it is advised to have 50 readings. Do not calculate a capability
based on less than 25 readings.
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7 Abbreviations and Glossary
Appraiser

Someone who evaluates something (for example an operator)

Availability

Availability of equipment;
A = (Time available - Down time) / Time available

Appraiser
variation

See Reproducibility below

Cm

Machine capability index. This index compares the tolerance with the spread of the
process. This index is based on a sample size of 50 parts, taken at one time, giving the
spread of the machine.
Cm = UTL - LTL , where UTL = Upper tolerance limit, LTL = Lower tolerance limit

6*s
and s is the estimated standard deviation
Cmk

Corrected machine capability index. This index compares the distance to the closest
tolerance with the spread of the process. This index is based on the same sample as
above.

 (UTL - X (X - LTL 

Cmk  min 
,

3
*
s
3
*
s



; where UTL = Upper tolerance limit
LTL = Lower tolerance limit

s is the estimated standard deviation and X
Cp

is the process average

Process capability index. This index compares the tolerance with the spread of the
process.
This index is based on 25 samples of 5 parts, taken over 24 hours, giving the spread
of the process.
UTL - LTL

Cp = (see Cm for explanations of this abbreviation)

6*s

Cpk

Corrected process capability index. This index compares the distance to the closest
tolerance with the spread of the process.
This index is based on the same samples as above.

 (UTL - X (X - LTL 

Cpk  min 
,
3 * s 
 3* s

(see Cmk for explanations of this abbreviation)

CQI

Continuous Quality Improvements - see chapter 2.5.

DOE

Design of Experiments; a method briefly described in chapter 6.3.

DPR

Design Producibility Review; a procedure described in chapter 6.1.

EMS

Electronic Manufacturing Services

Equipment
variation

See Reliability below
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EV

Repeatability Equipment Variation; method described in chapter 6.7.

FMEA

Failure Mode and Effect Analysis; method described in chapter 6.2.

Gauge R&R

Gauge Reliability and Reproducibility; method described in chapter 6.7.

GQA

General Quality Agreement

i.e.

id est (Latin) = that means

IPO

International Procurement Office

OEE

Overall Equipment Effectiveness; method described
Overall Equipment Effectiveness (OEE) = A x E x Y

Operation
Efficiency

E = (Ideal cycle time x Processed amount) / Operative time available;

Operative time

Operative time = Time available - Down time

PMQA

Procured Material Quality Assurance (the team)

SQE

Supplier Quality Engineer

PPM

Parts per million =

in

chapter

6.10.

where "Operative time" = Time available - Down time

æ
The amount of parts rejected
ö
çè
÷ ´ 1 000 000
the total amount of components sent to Ericsson factories ø
See also section 2.1.
PSA

Process Sample Approval; a procedure described in chapter 6.9

QC

Quality Control

R&D

Research and Development

Reliability

Variation within the test equipment itself, and its ability (without external influences) to
give consistently accurate results (see chapter 6.7)

Reproducibility

The appraiser's ability to obtain consistent results using the measurement equipment
provided (see chapter 6.7)

RFQ

Request For Quotation

SPC

Statistical Process Control

SPVR

Serial Process Verification Run; a procedure described in chapter 6.10.

SQAP

Supplier Quality Assurance Plan; the plan on which this whole guideline is dedicated
to. A brief outline is described in chapter 4.

Subcontractors/
Sub-Suppliers

Suppliers that provide parts/assemblies or service to Ericsson suppliers but not directly
to Ericsson factories

TTC

Time To Customer
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TTM

Time To Market

Yield

Yield (Y) =
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 Processed amount - Scrap amount 

 100 ; also see section 2.2.
Processed amount



8 Revision information
Changes June 2019
DoE Removed
3.5 added sentence: For supplier that providing design, shall maintain a change record during
the full product development process, to secure that all changes to design and process can be
fully tracked and that necessary approval/alignment with customer have been reached.
4.1 DFMEA chapter added.
4.3 Process FMEA chapter changed: purpose modified, submission modified, define the team
added, define the scope added.
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