
Demystifying the European 
Machinery Directive and 
SEMI Requirements for the 
Industrial Automation and 
Semiconductor Markets

By Andras Szende 

Senior Engineer with TUV Rheinland of North America
www.tuv.com/us

An Overview of Current Changes and Directions



Demystifying the European Machinery Directive and SEMI Requirements for the Industrial Automation and Semiconductor Markets

www.tuv.com/us

2

Overview
The development of the Machinery Directive has been 30+ years in the making. Most recently the current 
version of the Machinery Directive (2006/42/EC) created a series of new requirements that impacted the 
compliance of manufacturers equipment to the directive.  Most of these changes became law through 
implementation into national legislation of the Machinery Directive 89/392/EEC, with a two-year transitional 
period. The Commission offered interpretive guides but the industry was unclear about these requirements.  The 
evolution of the Machinery Directive over the last decade has spawned new safety and compliance issues.  This 
whitepaper will de-mystify and clearly articulate the requirements for manufacturers of both SEMI and Industrial 
Automation equipment and machinery.    

What does a manufacturer need to do to export machinery to the EU (European 
Union)?

The EU member states require that any product falling under the machinery and/or low voltage directives 
that is placed on the market or put into operation must be CE-marked. CE marking is the process to test the 
product, prepare the technical file and also attach the CE-mark to the product. The manufacturer must prepare 
a technical file, and a Declaration of Conformity (identifying all the applicable directives and applied safety 
standards for compliance). In addition they must attach the CE-mark to the product. It is the manufacturer’s 
responsibility to identify all applicable directives and comply with them. 

How can a manufacturer prove compliance with a directive? 
The Machinery Directive does give some support and guidance and provides a list of harmonized standards 
that can be used for proving compliance with the directive. The term “harmonized standard” is used to identify 
such standards as accepted by the committee to prove compliance, but it is not the only way to comply. 
Manufacturers can deviate from the harmonized standards or not use them at all, if they can prove that they 
provide the same or higher level of safety as described in the applicable harmonized standard(s). It is therefore 
the best choice and practice to comply with the applicable harmonized standards however, manufacturers in 
some instances have a hand in deciding how they will comply with the safety directives.

Not all machinery products have a type C standard (a standard directly design for them). For the most part 
only generic harmonized standards (type B or A) can be found, which cover only certain aspects of the 
design (electrical safety, guarding, risk assessment etc.). If a  type C harmonized standard doesn’t exist for 
the machine, the generic standards are applied and then a risk assessment must be pre-formed, to prove 
that all essential safety requirements of the machinery directive have been met. Fortunately, active technical 
committees are developing  the list of harmonized standards  including machines not previously covered by 
type C standards. It is also important to note that more and more of the standards are international (IEC or 
ISO) standards, which Europe adopts to the list, to help ease the difficulty of compliance for non-European 
manufacturers as these standards are also adopted by the international technical committees.
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Can I use other standards?
Yes, as noted above, it is the manufacturer’s duty to comply with the directives, but not specifically with 
standards. It is best practice to apply harmonized standards as defined in the OJEC (official journal of the 
European Community) whenever they are available. When no harmonized standard is available, national 
European standards may be applied.  When European standards are not available, national standards for the 
member states may be applied. Finally when all these resources are exhausted, international standards may 
be applied (IEC, ISO etc.). Unfortunately national North American standards (UL, ANSI, and CSA) may not be 
applied, unless there is no applicable European standard. This may seem unfair in practice, however most of the 
standards used for the certification process in Europe are international.

How is risk assessment done, who is doing it?
Risk assessment is a process when all hazards applicable to the machinery are considered without any safety 
measures applied, then re-assessed with the safety measures applied (guarding, safety circuit, warning labels 
etc.), to verify that the safety measures reduce the risks to an acceptable level. If risks other than low rated 
are identified, further risk reduction must be applied. The EN ISO 12100 Standard includes the list of all those 
hazards that need to be considered. It also provides a guide to how the risk assessment can be pre-formed. 
Once all the hazards are identified, the residual risks are analyzed to determine if they are acceptable.  By their 
nature, machines always have some element of risk, however it is the goal of the manufacturer to mitigate those 
risks of the machinery so that it is safe enough for use.  Typically a machine is never without any hazards.

We have complied to the Machinery Directive before, can we still use our CE-mark 
from last year?

No. Unfortunately the CE-mark is applied at the time the machine is placed on the market and/or put into service 
in Europe. This means that CE-marking cannot be “grandfathered”, unless the machinery is already placed 
on the market and/or in service in Europe.  The Machinery Directive has evolved over the years and now is 
published in its 3rd main publishing. In 1995 the first version was prepared and was enforced in 1998 (89/392/
EEC). This was replaced by a fully rewritten version in 2001 (98/37/EC), while the current version (2006/42/EC) 
has been in force since December 29, 2010. 

The current version has some significant changes that affect the manufacturers. Here is a short list of some of 
the most important new requirements and rules:
- Manufacturers must have a representation in Europe (either the manufacturer or an authorized 

representative must reside in Europe and have the responsibility to hold the technical file). 
- The Declaration of Conformity must be included in the manual, and must identify the manufacturer and 

authorized representative (if applicable).
- The manual must be prepared by the manufacturer as original but a translation of the manual must also be 

prepared and marked as a translation of the original. Both the original and translated copy must be available 
to the user - both marked accordingly.
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- All removable covers/guards must be secured with “captive” fasteners, which remain attached either to the 
machine or the guard when removed.

- The manufacturer must prepare a risk assessment for the machine, and that risk assessment must be part 
of the technical file.

I manufacture automation solutions as an OEM manufacturer. What requirements 
apply to my products?

It depends whether you make fully functional machinery or just a subassembly or module that cannot be 
operated on its own. Fully completed machinery must be CE-marked according to the Machinery Directive, 
but machines which are not fully completed cannot be CE-marked. Good news? Not so fast. Even though 
the machines aren’t complete, they must be deployed with a Declaration of Incorporation. Although not CE-
marked, they need to have a full technical file (manuals, drawings, safety reports, risk assessment etc.), just 
like a full and complete machine that is CE-marked. So it is not enough anymore to just issue a Declaration of 
Incorporation as a way to avoid CE-marking a product (as has been done by many manufacturers in the past).
Enforcement of the Machinery Directive is now the responsibility of the member states, so the checking of the 
documents and the actual machine can happen almost anywhere the machine is during its trip to and at its 
destination in Europe. 

Although it is very difficult to write standards for such a broad range of machinery as automation equipment, 
there are some new safety standards that may be used in the process: 
Some more generic that apply to most machines
- EN 60204-1 – Electrical equipment of machines
- EN 12100 – Risk assessment and risk reduction
- EN ISO 13849-1 – Safety related parts of control systems

And some that are more to the type of automation equipment
- EN ISO 11161 – Integrated manufacturing systems
- EN ISO 10218-1 – Robots for industrial environments
- EN 618 – Belt conveyors
- EN 620 – Fixed belt conveyors
- EN 953 – Guards
- EN 1088 – Interlocking devices associated with guards
- EN 415 – Packaging machines safety

I am an OEM manufacturer for the semiconductor industry. I am sometimes asked to 
comply with the SEMI guidelines. What should I do?

SEMI is a voluntary industry association that has members from around the globe with an interest in 
collaboration to advance the state of the semiconductor industry so that it maintains a leading edge focus on 
producing the high technology products that make everyone’s lives better.  One important aspect of the SEMI 
organization is an Environmental Health and Safety group which is dedicated to promoting environmentally 
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sound policies as well as the health and safety of employees who work in the microelectronics supply chain.  
The focus of the group is on global EHS topics, compliance and regulatory issues, and advancement of 
EHS within the industry.  The EHS group maintains awareness of changing regulatory requirements in all 
geographies.  Where possible, the group will mount efforts to affect standards and regulatory changes to 
maintain a balance between sound EHS practices and minimizing the financial impact on the industry.

A significant part of the EHS group’s work is the development of the SEMI Safety Guidelines, a group of 
standards which define best EHS practices for, among other issues, constructing semiconductor manufacturing 
equipment which minimizes environmental impacts of chemical use and provides a safe and healthy work 
environment for people operating and maintaining the equipment.  Conformance to the standards is voluntary, 
but most major semiconductor device manufacturers require conformance for equipment which they purchase.  
The SEMI Safety Guidelines incorporate regulatory requirements from various sources around the world as 
part of the effort to define best practices in EHS.  There are task forces which are responsible to conduct 
periodic reviews of the guidelines to ensure they reflect the current best practices for the areas covered by 
the guidelines, including electrical safety, mechanical safety, ergonomics, chemical handling, and others.  
The standards which are developed are sold by SEMI and are available to all equipment manufacturers, end 
users, and third party certifying organizations.  Many end user companies insist on an independent third party 
evaluation which culminates with the issuance of an extensive report indicating the degree of conformance to 
the applicable SEMI Safety Guidelines.  The most frequently assessed guidelines include:  
- SEMI-S2 – Environmental health and safety guideline
- SEMI-S8 – Ergonomics 
- SEMI-S1 – Equipment safety labels
- SEMI-S10 – Risk assessment and risk evaluation
- SEMI-S14 – Fire risk assessment and litigation

Conclusion 
Machinery used in the Automation and SEMI fabrication industries are subjected to increasing scrutiny 
globally and this equipment needs to fulfill the essential safety requirements for the market of use and those 
industry standards placed upon the equipment. TUV Rheinland expertise provides market access to the 
industry by guiding the process through assistance in determining the applicable standards for the market, 
testing and evaluation of equipment to these standards, identifying areas of non-conformance and assisting 
you in understanding how to resolve those areas,  and issuance of reports and/or certificates that are used to 
demonstrate compliance to the regulatory bodies. TUV Rheinlands international reach for Market Access goes 
well beyond North America and Europe and includes Russia, South America, Australia and the Middle East.  
Where ever your market, TUV is here locally to get you there globally.

For more information about TÜV Rheinland ‘s solutions please email info@tuv.com or visit www.tuv.
com/us.   


