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INTERNATIONAL ELECTROTECHNICAL COMMISSION

MEDICAL DEVICE SOFTWARE -

Part 3: Process reference model of medical
device software life cycle processes (IEC 62304)

FOREWORD

1) The International Electrotechnical Commission (IEC) is a worldwide organization for standardi tlon comprising
all national electrotechnical committees (IEC National Committees). The objéciN of S to promote
international co-operation on all questions concerning standardization in the eleetri
this end and in addition to other activities, IEC publishes International Stangard
Technical Reports, Publicly Available Specifications (PAS) and Guides (herea as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; i { interested
in the subject dealt with may participate in this preparatory work. 3

agreement between the two organizations.

2) The formal decisions or agreements of IEC on technical mat
consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

Publications is accurate, IEC cannot be held respo
misinterpretation by any end user.

4) In order to promote international uniformit
transparently to the maximun
between any IEC Publicatiog
the latter.

sittees undertake to apply IEC Publications
&l and regional publications. Any divergence
regional publication shall be clearly indicated in

members of its te
other damage of 8

9) Attention is dre e possibility that some of the elements of this IEC Publication may be the subject of
not be held responsible for identifying any or all such patent rights.

The main task of IEC technical committees is to prepare International Standards. However, a
technical committee may propose the publication of a technical report when it has collected
data of a different kind from that which is normally published as an International Standard, for
example "state of the art".

IEC TR 80002-3, which is a technical report, has been prepared by a Joint Working Group of
subcommittee 62A: Common aspects of electrical equipment used in medical practice, of IEC
technical committee 62: Electrical equipment in medical practice, and ISO technical
committee 210: Quality management and corresponding general aspects for medical devices.
It is published as a double logo standard.
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The text of this technical report is based on the following documents:

Enquiry draft Report on voting
62A/918/DTR 62A/928/RVC

Full information on the voting for the approval of this technical report can be found in the
report on voting indicated in the above table. In ISO, the technical report has been approved
by 14 P members out of 16 having cast a vote.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2 and in
accordance with ISO/IEC 24774, Systems and software engineering — Life le management
— Guidelines for process description.

A list of all parts of the IEC 80002 series, published under the gé&ne device
software, can be found on the IEC website.

The committee has decided that the contents of this publj
the stability date indicated on the IEC web site under
related to the specific publication. At this date, the pup

un€¢hanged until
.ch" in the data

e reconfirmed,
e withdrawn,
e replaced by a revised edition, or

e amended.

A bilingual version of this licatj later date.

9,
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INTRODUCTION

0.1 Background

Software is often an integral part of medical device technology. Establishing the safety and
effectiveness of a medical device containing software requires well designed software that
fulfils its purpose without causing any unacceptable risks. Following an internationally
approved set of software development practices provides one way of achieving this.

This technical report (TR) provides a framework of life cycle processes supporting the safe
design and maintenance of medical device software called the process reference model
(PRM). The process descriptions in this PRM are fully compliant with equirements of
ISO/IEC 24774:2010, Systems and software engineering — Life apnagement —
Guidelines for process description.

process assessment, ensuring that tRe r assessments can be reported in a
common context. Assessors g Wth examining medical device software

The process de ioRs i incarporate a statement of the purpose of the process
which describes i qverall dbjectives of performing the process, together with

the set of outcome e successful achievement of the process purpose.
These process ouytcy yare life cycle process requirements — the statements of
the overall goal of p rocess. In any process description, the set of process
outcomes areg ficient to achieve the purpose of the process.

A manu medical device software system is required to assign a software safety
class (A, g to the possible effects on the patient, operator, or other people

in IEC 62304:2006- The software safety classes are assigned based on severity as follows:

Class A: no injury or damage to health is possible;

Class B: non-serious injury is possible;

— Class C: death or serious injury is possible.
0.2 Organization of this technical report

This TR is organized to follow the structure of IEC 62304. Annex A describes the development
of the TR in greater detail. Annex B provides a mapping from IEC 62304 clauses together with
their safety classes to the corresponding ISO/IEC 12207:2008 processes. The life cycle
processes of the PRM for medical device software development are described in terms of
process name, process purpose and the corresponding process outcomes. The outcomes
marked with an “[ISO/IEC 12207]" at the end of the outcome statement are derived from
ISO/IEC 12207:2008, with no directly corresponding requirement in IEC 62304. Users of this
PRM who wish to examine only the IEC 62304 requirements can elect to disregard the
outcomes that are based only on ISO/IEC 12207:2008.
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MEDICAL DEVICE SOFTWARE -

Part 3: Process reference model of medical
device software life cycle processes (IEC 62304)

1 Scope

This part of IEC 80002, which is a technical report (TR), provides the description of software
life cycle processes for medical devices. The medical device software life/cyclesprocesses are

herein in full compliance with ISO/IEC 24774:2010. The content
provides the foundation of this TR.

This TR does not address:

— areas already covered by existing related standayd

— FDA guidance documents; or
— software development tools.

This technical r rt
certification ass

latest edition of the referenced document (including any

IEC 62304:2006, Medical device software — Software life cycle processes

ISO/IEC 12207:2008, Systems and software engineering — Software life cycle processes

3 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 62304:2006 apply.

NOTE To be consistent with the requirements for developing a PRM, the guidelines set forth in ISO/IEC 24774
were followed. Having a dedicated software risk management process enables the software developers to realize
the set of requirements they have to adhere to when developing software for medical devices. This PRM also
enables the medical device software developers to determine the requirements necessary to develop software for a
specific safety class. The PRM presented in this TR includes only the software risk management requirements of
ISO 14971 that are a part of IEC 62304. The software risk management terminology is therefore derived directly
from ISO 14971. For the purposes of this TR, the software development-related terms and definitions used are
inherited from IEC 62304.
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4

4.1

Medical device software life cycle processes

Software development process

411 Software development planning

4111 Purpose

The purpose of software development planning (IEC 62304, 5.1) is to establish a plan for
conducting the activities of the software development processes.

4.1.1.2 Outcomes

[Classes A, B, Cl:

NOTE 1 The software development plan includes the descripfio
deliverables from the processes (including documentation), softwa
(including SOUP configuration items and software used to
resolution.

the software development plan addresses how, t acge en’’ system requirements,
measures is established
[Classes A, B, CJ;

the software development plan ai ghout the software life cycle
[Classes A, B, CJ;

the software development
[Classes A, B, CJ;

stem design and development

the software develppm rences the standards, methods and tools
associated with the ems for Class C [Class C];

the software 5 i references an integration strategy for software
units, including 3 -

the software includes or references a Vverification strategy

the plan™tg nae s relating to SOUP [Classes A, B, CJ;

elopment plan includes or references a strategy identifying the
documentation to be produced during the software development life cycle, and the
standards to be applied for the development of the software documentation
[Classes A, B, CJ;

the software development plan includes or references a configuration management plan
[Classes A, B, CJ;

NOTE 3 The software configuration management plan includes or references:

i) the classes, types, categories or lists of items to be controlled;

ii) the software configuration management activities and tasks;

iii) the organization(s) responsible for performing software configuration management and activities;
iv) their relationship with other organizations, such as software development or maintenance;

v) when the items are to be placed under configuration control;

vi) when the problem resolution process is to be used;

vii) software configuration items that include other software products or entities such as SOUP.
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k) the software development plan includes or references the supporting items or settings
used to develop medical device software requiring control [Classes B, CJ;

I) The software development plan includes the plan to place configuration items under
documented configuration management control before they are verified [Classes B, C].

4.1.2 Software requirements analysis
4.1.21 Purpose

The purpose of software requirements analysis (IEC 62304, 5.2) is to establish the
requirements of the software elements of the system.

4.1.2.2 Outcomes

A successful implementation of software requirements analysis shall e

[Classes A, B, CJ;

d) consistency and traceability are established
system requirements [Classes A, B, CJ;

h) the software req
[ISO/IEC 12207];

i) risk control
software defects afe

j) medica

41.3 Software architectural design

4.1.31 Purpose

The purpose of software architectural design (IEC 62304, 5.3) is to provide a design for the
software that implements and can be verified against the requirements.

4.1.3.2 Outcomes
A successful implementation of software architectural design shall ensure that:
a) a software architectural design is developed and baselined that describes the software

items, including SOUP, that will implement the software requirements [Classes B, CJ;

b) in the case of SOUP items, all functional and performance requirements shall be
specified, including hardware and software requirements of the system [Classes B, CJ;

NOTE 1 Examples include processor type and speed, memory type and size, system software type,
communication and display software requirements.

c) internal and external interfaces of each software item are defined [Classes B, CJ;
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d) consistency and traceability are established between software requirements and software
design [ISO/IEC 12207];

e) the effectiveness of the segregation between the software items that is essential to risk
control is identified and ensured [Class C];

NOTE 2 An example of segregation is to have software items execute on different processors. The
effectiveness of the segregation can be ensured by having no shared resources between the processors.

f) software architecture implements system and software requirements, including those
relating to risk control [Classes B, C].

41.4 Software detailed design

4.1.41 Purpose

The purpose of software detailed design (IEC 62304, 5.4) is to prg sign for the

software detailed enough to permit coding and testing.

4.1.4.2 Outcomes

A successful implementation of software detailed design sk

b) a detailed design of each software unit of the softwale/item is

c) external interfaces of each softwargnnit arg &d CI% Cl;

d) consistency and traceability are\establ xeen the detailed design and the
requirements and architectural desig X2071];

e) a detailed design is verified and re that it implements and does not

41.5 Software unif\

4.1.51 Purp

The purpose of ation and verification (IEC 62304, 5.5) is to produce
executable softwape v eflect the software design.

4.1.5.2

A succeg mentation of software unit implementation and verification shall ensure

that:

a) software units.defiped by the design are produced [Classes A, B, CJ;

NOTE 1 For Class A medical device software developers, it is not necessary to base software units on a
software design.

b) verification criteria are defined for all software units against their requirements
[Classes B, CJ;

NOTE 2 Where verification is done by testing, the test procedures are evaluated for correctness.

c) consistency and traceability are established between software units and requirements and
design [ISO/IEC 12207];

d) software unit acceptance criteria prior to their integration into larger software items are
established and it is ensured that software units mee the acceptance criteria
[Classes B, CJ;

e) additional software unit acceptance criteria for Class C medical device software are
established and it is ensured that Class C medical device software units mee the criteria
[Class C];
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