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Introduction
IEC 61010-1 specifies safety requirements for electrical 
systems to minimize hazards to operators, equipment and the 
surrounding environment. The first and second editions, 
published in 1990 and 2001 respectively, specified external 
clearance and creepage requirements based on line voltage, 
pollution degree, material group and altitude. Interior 
clearance and creepage requirements were specifically 
excluded.

Section 6.7 in Edition 2
This section explicitly stated: “There are no clearance or 
creepage distance requirements for the interior of void-free 
moulded parts, including the inner layers of multilayer printed 
circuit boards.”

Thus, digital isolators satisfying the requirements of Edition 2 
were granted standard compliance by international 
certification agencies, VDE (Verband der Elektrotechnik), TÜV, 
(Technischer Überwachungsverein), and CSA (Canadian 
Standards Association).

Section 6.7 in Edition 3
In 2010 however, section 6.7 of Edition 3 had been completely 
rewritten, now basing insulation requirements on an isolator’s 
interior construction. Two subsections in particular are 
targeting digital isolators: 6.7.2.2.2 for molded and potted 
parts, and 6.7.2.2.4 for thin-film insulation.

Subsection 6.7.2.2.2 requires that for basic, supplementary, 
and reinforced insulation, conductors located on an interface 
between the same two layers moulded together shall be 
separated by at least 0.4mm after the moulding is completed.

Subsection 6.7.2.2.4 states that for systems with mains 
voltages up to and including 300V (RMS or DC), conductors 
located on the same layer shall be separated by the applicable 
clearance and creepage distances in Table 1.

Section 14 in Edition 3
This section deals with components used within the overall 
system to be certified. It allows for a component to be used if it 
complies with an equivalent non-IEC safety standard, such as 
VDE V 0884-10.

Conclusion
Most GMR digital isolators are certified to the VDE V 0884-10 
component level standard and therefore can be used in 
equipment requiring compliance with IEC 61010-1 Edition 3.

FIGURE 1. REQUIREMENTS FOR DISTANCES BETWEEN CONTACTS 
FOR MOLDED AND POTTED PARTS (LEFT) AND 
THIN-FILM INSULATION (RIGHT)
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TABLE 1. INTERNAL CREEPAGE AND CLEARANCE DISTANCE REQUIREMENTS FOR THIN-FILM INSULATION

VOLTAGE LINE 
TO NEUTRAL
AC OR DC (V)

CLEARANCE
(mm)

CREEPAGE (mm)

PRINTED WIRING BOARD OTHER INSULATING MATERIAL

POLLUTION 
DEGREE 1

POLLUTION 
DEGREE 2

POLLUTION 
DEGREE 1 POLLUTION DEGREE 2 POLLUTION DEGREE 3

ALL 
MATERIAL 
GROUPS

MATERIAL 
GROUPS I, 

II, IIIA

ALL 
MATERIAL 
GROUPS

MATERIAL 
GROUP I

MATERIAL 
GROUP II

MATERIAL 
GROUP III

MATERIAL 
GROUP I

MATERIAL 
GROUP II

MATERIAL 
GROUP III

<150 0.5 0.5 0.5 0.5 0.8 1.1 1.6 2.0 2.2 2.5

>150 <300 1.5 1.5 1.5 1.5 1.5 2.1 3.0 3.8 4.1 4.7
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for 

the incorporation or any other use of the circuits, software, and information in the design of your product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by 

you or third parties arising from the use of these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or other intellectual property rights of third parties, by or 

arising from the use of Renesas Electronics products or technical information described in this document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application 

examples. 

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or others.

4. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any and all liability for any losses or damages incurred by 

you or third parties arising from such alteration, modification, copying or reverse engineering.

5. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for each Renesas Electronics product depends on the 

product’s quality grade, as indicated below.

 "Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic 

equipment; industrial robots; etc.

 "High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key financial terminal systems; safety control equipment; etc.

 Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products are 

not intended or authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause 

serious property damage (space system; undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims any and all 

liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is inconsistent with any Renesas Electronics data sheet, user’s manual or 

other Renesas Electronics document.

6. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for Handling and Using Semiconductor Devices” in the 

reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation 

characteristics, installation, etc. Renesas Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such specified 

ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific characteristics, such as the occurrence of failure at a 

certain rate and malfunctions under certain use conditions. Unless designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas 

Electronics document, Renesas Electronics products are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury, injury 

or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety design for hardware and software, including but not limited to 

redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult 

and impractical, you are responsible for evaluating the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. You are responsible for carefully and 

sufficiently investigating applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics 

products in compliance with all these applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance with applicable 

laws and regulations.

9. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws 

or regulations. You shall comply with any applicable export control laws and regulations promulgated and administered by the governments of any countries asserting jurisdiction over the parties or 

transactions.

10. It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or transfers the product to a third party, to notify such third 

party in advance of the contents and conditions set forth in this document.

11. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas Electronics products.

(Note 1)  “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled subsidiaries.

(Note 2)  “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.


