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IP ratings

The IEC has developed the ingress protection (IP) ratings, which grade the
resistance of an enclosure against the intrusion of dust or liquids

IP ratings

Electric and electronic equipment deteriorate or malfunction when water or dust enters the device. The IEC has
developed the ingress protection (IP) ratings, which grade the resistance of an enclosure against the intrusion of dust or

liguids. The ratings are widely used throughout industry. WATERPROOFING

In recent years, many cansumers have taken an interest in smartphone features that include resilience against liquid and EXPLAINED
dust. However, it can be difficult to assess the meaning of terms such as waterproof or water-resistant when used for
marketing purposes.

|EC 60529 has been developed to rate and grade the resistance of enclosures of electric and electronic devices against
the intrusion of dust and liquids. It also rates how easy it is for individuals to access the potentially hazardous parts
within the enclosure.

The standard, prepared by IEC Technical Commitiee 70, uses the IP code to rate the degrees of protection offered by the CNBC

enclosure of electrical equipment with a rated voltage of a maximum of 72,5 kV. The standard also defines the tests to be

performed 1o verify that the enclosure meets these requirements Are iPhones waterproof? What does any of that
actually mean, and most importantly, can you trust

The IP code is composed of two numerals: your phone in the water?

The first numeral refers to the protection against solid objects and is rated on a scale from 0 (no protection) to 6 (no
ingress of dust).

: Video Detail -

The second numeral rates the enclosure’s protection against liquids and uses a scale from 0 (no protection) to 9 (high-

pressure hot water from different angles).

The first edition of IEC 60529 was published in 1976 with the aim of creating a single document to bring together all

requirements regarding protection by enclosures. Previously, separate standards had been developed for motors and low-

voltage switchgear and controlgear.

The information provided on this webpage is for informational purposes only. For a full description of the IP ratings,

including their testing conditions, please refer to IEC 60529,

gl Making electrotechnology work
IE(; e for you. - & a
Ingress protection (IP) ratings guide
IP ratings are represented by combining the first and second digits of the below columns
1= numeral - solid foreign objects 2™ numeral - water
m Mo protection ’ m Mo protection !
. . . dpiide
1 ;mmegegma:den objects of ’5 Protected against vertically faling water drops ::f[: Vertically falling drope shall have no hamnful efiects
dhwwns

Document title: IP ratings | IEC
Capture URL: https://www.iec.ch/ip-ratings
Capture timestamp (UTC): Wed, 17 May 2023 08:15:11 GMT Page 1 of 2

CX-2483.00002

Patent Owner Manufacturing Resources International, Inc.
Exhibit 2023 - Page 2 of 3


https://www.iec.ch/ip-ratings
https://www.iec.ch/ip-ratings

dust. However, it can be difficult to assess the meaning of terms such as waterproof or water-resistant when used for

marketing purposes.

|EC 60529 has been developed to rate and grade the resistance of enclosures of electric and electronic devices against
the intrusion of dust and liquids. It also rates how easy it is for individuals to access the potentially hazardous parts

within the enclosure

CNBC

The standard, prepared by IEC Technical Commitiee 70, uses the IP code to rate the degrees of protection offered by the
enclosure of electrical equipment with a rated voltage of a maximum of 72,5 kV. The standard also defines the tests to be
performed to verify that the enclosure meets these requirements

The IP code is composed of two numerals:

Are iPhones waterproof? What dees any of that
actually mean, and most importantly, can you trust
your phone in the water?

The first numeral refers to the protection against solid objects and is rated on a scale from 0 (no protection) to 6 (no

ingress of dust).

Video Detail -

The second numeral rates the enclosure’s protection against liguids and uses a scale from 0 (no protection) to @ (high-

pressure hot water from different angles).

The first edition of IEC 60529 was published in 1976 with the aim of creating a single document to bring together all
reguirements regarding protection by enclosures. Previously, separate standards had been developed for motors and low-

voltage switchgear and controlgear.

The information provided on this webpage is for informational purposes only. For a full description of the IP ratings,
including their testing conditions, please refer o IEC 60529,

Making electrotechnology work
for you.

Ingress protection (IP) ratings guide

IP ratings are represented by combining the first and second digits of the below columns

1%t numeral - solid foreign objects

m Mo protection

Protected against solid foreign objscts of
50 mm @ and greater

Protected against solid foreign objects of
12,5 mm @ and greater

S

EEECEEEREE

Protected against solid foreign cbjects of
2,5 mm @ and greater

S
b oY

Protected againat aolid foreign objects of
1.0 mm @ and greater

5
~~

Dusi-protected

Dust-tight

 QBEERBRNE
2

e

IP

oL, Protected against weter jets
——* Dust-tight

Terminology

Electropedia | Abbreviations & acronyms

2™ numeral - water

No protection

Protected aganst vertically faling water drops o

Protacted againat vertically faling water draps
when enclosure tiked up to 15°

Protected aganst spraying water

Protectad against splashing waler

Protected against water jeis

Protected against powerful waler jets

Protected against the effects of temporary
mmengion in water

Protected against the effects of continuous.
mimersion in water

Protected against high pressure and
temperature water jals

Vertically falling drops shall heve no hamful effects

Verticaly falling drops shall have no hamiul effects when the enclosura is tited at any angle up
1015" on efther side of the vertical

Water sprayed at an angle up to 60" on either sida of the vertical shall have no hanmiful effects
‘Water splashed against the enclesure from any direction shall have no hammiful effects

Water projected in jets against the enclosure from any drections shal have no hamiul effects

Water projected in powerful jets ageinst the enclosure from any direction shall have no harmiful
effects

Ingress of water in quantities causing hammful effects shall not be possible when the enclosure
is termporarily i in water undar ized conditions of pressure and time

Ingress of water in quantities causing harmful effects shall not be possible when the enclosure
is continuously immearsad in water under conditions which shall ba agread betwean
manufacturer and user but which are more severe than for numeral 7

Water projected at high pressure and high temperalure against the enclosure from any
direction shall net have hermiul effects
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