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Digital isolators — Standards & certifications

« Due to high voltage withstand and safety implications of digital isolators, they must pass
several international safety standards.

» Designers look for digital isolators that have passed either isolator component standards or
insulation-related clauses of specific equipment standards.

« Additionally, designers may request the version of the standard specific to each market
such as US, Canada, Europe, China, etc.
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Standards that apply to isolation products

Component level standards
— |IEC 60747-5-5 (VDE 0884-5-5) — Optocouplers only
— DIN V VDE V 0884-10 & DIN VDE V 0884-11 — Digital isolators only
— IEC 60747-17 — Digital isolators only (Expected release in 2020)
— UL 1577 — Optocouplers & digital isolators

Isolators must pass

System level / end equipment standards . Equipment / system must
— |IEC 60950-1 & IEC 62368-1 — IT equipment standard pass
— |IEC 60601-1 - Medical equipment standard

* Isolators must pass
— |IEC 61010-1 - Safety standard for measurement, control insulation-related specs

and laboratory use equipment
— IEC 60079-0 & IEC 60079-11 — Equipment for use in explosive atmospheres
— GB4943.1-2011 — Chinese version of IT equipment standard (IEC 60950-1)

4

W3 TEXAS INSTRUMENTS



Certification agencies for each standard

« VDE: Verband der Elektrotechnik, Elektronik und
Informationstechnik, VDE Association for Electrical,
Electronic & Information Technologies (Based in Germany)

DIN V VDE V 0884-10 (Active since December 2006, expires January 2020)
DIN VDE V 0884-11 (Active since January 2017)
IEC / EN 60747-17 (Expected release in 2020) *Note: EN is the European version of IEC

standard
IEC / EN 62368-1 (Reinforced Insulation Certificate)
IEC / EN 61010-1 (Basic Insulation Certificate)

 UL: Underwriters Laboratories (Based in the US)

UL 1577

VDE Priif- und Zertifizierungsinstitut

GUTACHTEN MIT FERTIGUNGSUBERWACHUNG

5

W3 TEXAS INSTRUMENTS



Certification agencies for each standard

« CSA: Canadian Standards Association (Based in Canada)

C]

Certificate of Compliance

— |IEC/CSA 60950-1 & IEC / CSA 62368-1 *Note: CSA is the Canadian version of IEC standard @.

— IEC/ CSA 60601-1
— IEC/CSA 61010-1
— IEC/EN 60079-0 & IEC/EN 60079-11

« CQC: China Quality Certification Centre (Based in China)
— GB4943.1-2011

« TUV: Technischer Uberwachungsverein, Technical

Inspection Association (Based in Germany)
— EN/UL/CSA 60950-1 & EN/ UL/ CSA 62368-1
— EN/UL/CSA 61010-1
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Test coverage — Component standards

DIN VDE V 0884-11 UL 1577 - Single Protection
— Preconditioning — Dielectric strength
— Rapid change of temp — Overload
— Vibration — Limited thermal aging
— Shock
— Dry heat

— Damp heat (cyclic & steady state)
— Temp storage

— Apparent charge

— Isolation resistance

— Surge voltage

— Safety limiting

— Power/current

— Clearance

— Creepage

— Flammability

— Insulation lifetime (working voltage)

— Transient voltage .
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Test coverage — Equipment standards

IEC 61010-1

Measurement, Control, and
Laboratory Use Equipment

— Creepage

— Clearance

— DTI

— Thermal cycling

— Humidity

— Dielectric strength

— Temperature/dissipation
— Material classification

IEC 60079-0 & -11

Equipment for use in Explosive
Atmospheres

Thermal ignition compliance
(service temp, power)
Spark ignition compliance
[capacitive, inductive, resistive
(voltage & current)]
Clearance

Creepage

DTI

Dielectric strength
Encapsulation

Casting compound

IEC 60601-1

Medical Equipment
— Creepage
— Clearance
— DTI
— Thermal cycling
— Humidity
— Dielectric strength
— Temperature/dissipation
— Material classification
— Defibrillation
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Test coverage — Equipment standards

IEC 62368-1 GB 4943.1-2011
Information Technology & Audio/Video Information Technology Equipment
Equipment (Chinese version of IEC 60950-1)
(Replacing IEC 60950-1, IEC 60065) — Creepage

— Creepage — Clearance

— Clearance — DTI

— DTI — Thermal cycling

— Thermal cycling — Humidity

— Humidity — Dielectric strength

— Dielectric strength — Temperature/dissipation

— Temperature/dissipation — Material classification

— Material classification
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VDE digital isolator standard — 2 versions

DIN V VDE V 0884-10 & DIN VDE V 0884-11

» Currently both VDE standards are active.

* DIN V VDE V 0884-10 became an active standard in December 2006 whereas DIN VDE V
0884-11 became an active standard in January 2017.

« VDE gave 3 years time to suppliers to transition their product certifications from DIN V
VDE V 0884-10 to the newer standard.

 DIN V VDE V 0884-10 is expiring in January 2020.
— After January 2020, DIN VDE V 0884-11 will be the only active VDE digital isolator standard.

» Equipment suppliers should ensure that their digital isolator components remain VDE
certified after January 2020.
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DIN V VDE V 0884-10 vs. DIN VDE V 0884-11

Criteria/ Parameter

Max surge isolation voltage,
Vioswm (reinforced)

Max working/repetitive isolation voltage
determination,
VIOWM, VIORM

Partial discharge test voltage,
VPD(M) (reinforced)

Minimum rated lifetime (reinforced)
Failure rate over lifetime

Standard / certification expiration

DIN V VDE V 0884-10

Test voltage = 1.6 x Viosm
Minimum 10 kV,
50 surge strikes (unipolar)

Insulation lifetime data is not
required

1.875 x VIORM

Not defined
Not defined

January 2020

DIN VDE V 0884-11

Test voltage = 1.6 X Vioswm
Minimum 10 kV,

50 surge strikes (bipolar, 25 each
polarity)

Based on insulation lifetime data
analysis

1.875 x VIORM

20 years x 1.875 (safety margin)
<1 ppm

No set expiration date
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Where can | find more certification information?

Tl.com/isolation

Isolation solutions

High-voltage isolation for robust and reliable system operation

Digital isolators & Isolated interface Isolated gate Isolated ADCs &
digital isolators
with power

egrated power, 1o transmit
Mbps
barmier

Search products:

Digital isolators

Build your expertise with Tl Precision Labs - Isolation

device.

Watch the video series >

What is TI's capacitive isolation advantage?

Watch the video series >

Technical resources

Check product Isolation reference
certifications designs

Search designs >

amplifiers

and

olated ampiifiers

TIPRECISION LABS
— ISOLATION
PARAMETERS

ALCULATIONS

STANDARDS

AND MORE...

TI CAPACITIVE
STRUCTURE

ISOLATION TRANING
SERIES

Online support

Visit T's E2E™ community >

m Products | Featured products = Reference designs | Design & development | Technical documentdl | Certifications

Isolate digital signals with our digital isolators

Highest working voltage, lowest emissions, lowest power and highest efficiency

with integrated-power

Explore our portfolio of basic and reinforced digital isolators based on a proprietary silicon dioxide {SiOz) insulation barrier for

industry-leading performance. We offer high-voltage, high-speed, low-power, small-size, integrated-power and low-cost solutions

for every application including industrial and automotive.

Quick search

Integrated 5 v I=zolation rating ® Py
isolated power (Virms)

= (2500 = |5700
Numberof g P
channels (#) Data rate [

= 1 <[6 (Max) (Mbps)

= |1 = |150
Forwardirevers Select v
channels Default output  Seject ~

One-click search

Find specific parts
with one click:

Reinforced isolation
(39)

Low power (21)
Automotive (33)
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http://www.ti.com/isolation/digital-isolators/certifications.html
http://www.ti.com/isolation/digital-isolators/certifications.html

Where can | find more certification information?

Digital isolators — Certifications

To learn more ab
cal documents and s

solated gate drivers solsted ADCs solated amplifiers

Find digital isclation certification documents ¥

Digital isolators certification tables

Expand al
Single Channel Digital Isolators ~
UL 1577 (Vrms) VDE 0884 CSA 60950-1 CSA 610101 CSA TUV EN 60950-1 TUV EN 61010-1 CQC GB4%43.1-
60601-1 201
Part 2500 3000 5000 5700 Basic Reinforced Basic Reinforced Basic Reinforced Reinforced Basic Reinforced Basic Reinforced Basic Reinforced
[ o o
o o o
[} (-
(-] e o
e [ o @ o @ L
e o ] e o ] e o e o e o
(] (] e o L] e o e © @
Dual Channel Digital Isolators v
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http://www.ti.com/isolation/digital-isolators/certifications.html
http://www.ti.com/isolation/digital-isolators/certifications.html

Where can | find more certification

Tl.com product

fold

ers

Information?

-
ISO77417 @sce Top purchased products for ISO7741
High-speed, low-power, robust EMC quad-channel digital isolator part mumber By FramTistore TR Price | e | Em
inventory qry
In English Alert me
169 S50P (DB
[ —— 1507741080 [RERCRc el 2798 N oresa
150774x High-5peed, Robust-EMC Reinforced Quad-Channel Digital
Isolators datasheet (Rev. F) 5077410 Add to cart TS 185 | SOIC (DW) |
5] Viewnow [f§ Download Tku 18
[SerrERERE LI Add to cart [EEEER 141 550P (DBQ) |
Thu 16
view all (8] »
Description & parametrics | Technical documents ' Design & development ¥ Order now  Quality & packaging  Support & training
Datasheet Application notes | Technical articles | User guides White papers More literature
Datasheet (1)
Size
Title Type ®8) Date
B4 150774x High-Speed, Robust-EMC Reinforced Quad-Channel Digital Isolators datasheet (Rev. PDF 2661 26 Feb
=1 2019
More literature (5)
Title Type Size (KB) Date
E WVDE certificate for reinforced isolation for DIN VDE V 0884-11:2017-01 (Rev. M) PDF 9617 27 Sep 2019
P& TUV certificate for isolation devices (Rev. H) PDF | 3391 13 Sep 2019
CQC Certification (Rev. F) PDF 5433 13 Sep 2019
I& UL Certification (Rev. N) PDF 830 30 Jul 2019
P& CSA Certification (Rev. O) PDF 1284 28 Aug 2018

&
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Where can | find more certification information?

7.7 Safety-Related Certifications

VDE

CSA

uL

caQc

TUV

Certified according to DIN
VDE V 0884-11:2017-01

Certified according to IEC

60950-1, IEC 62368-1 and IEC

60601-1

Certified according to UL 1577
Component Recognition
Program

Certified according to GB
4943.1-2011

Certified according to EN
61010-1:2010 (3rd Ed) and
EN 60950-1:2006/A2:2013

Maximum transient
isolation voltage, 8000 Vpgk
(DW-16) and 4242 Vp
(DBQ-16);

Maximum repetitive peak
isolation voltage, 2121 Vpyk
(DW-16, Reinforced) and
566 Vpk (DBQ-16);
Maximum surge isolation
voltage, 8000 Vpy (DW-
16) and 4000 Vp« (DBQ-
16)

Reinforced insulation per CSA
60950-1-07+A1+A2 and IEC
60950-1 2nd Ed.,

800 Vzys (DW-16) and 370 Vgys
(DBQ-16) max working voltage

(pollution degree 2, material
group |);
2 MOPP (Means of Patient

Protection) per CSA 60601-1:14

and |EC 60601-1 Ed. 3.1, 250
Vrums (DW-16) max working
voltage

DW-16: Single protection, 5000

VRus:
DBQ-16: Single protection,
3000 Vgys

DW-16: Reinforced Insulation,
Altitude < 5000 m, Tropical
Climate, 700 Vgys maximum
working voltage;

DBQ-16: Basic Insulation,
Altitude < 5000 m, Tropical
Climate, 400 Vgys maximum
working voltage

5000 Vgys (DW-16) and
3000 Vgys (DBQ-16)
Reinforced insulation per
EN 61010-1:2010 (3rd Ed)
up to working voltage of 600
VRMS (DW-1 6) and 300
Vgrus (DBQ-16)

5000 Vgys (DW-16)
and3000 Vgys (DBQ-16)
Reinforced insulation per
EN 60950-1:2006/A2:2013
up to working voltage of 800
VRMS (DW—1 6) and 370
Vgrums (DBQ-16)

Certificate number:
40040142

Master contract number: 220991

File number: E181974

Certificate numbers:
CQC15001121716 (DW-16)
CQC18001199097 (DBQ-16)

Client ID number: 77311

Tl data sheets

W3 TEXAS INSTRUMENTS
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Where can | find more certification information?

7.6 Insulation Specifications

Tl
data sheets

Vigst= 1.2 % Vigg ., t = 1 5 (100% production)

VALUE
PARAMETER TEST CONDITIONS UNIT
DW-16 DBQ-16
CLR External clearance!") Shortest terminal-to-terminal distance through air >8 >37 mm
cPG Extemnal creepage®) Shortest terminal-to-terminal distance across the package >8 537 mm
surface
DTl Distance through the insulation Minimum internal gap (internal clearance) >21 >21 um
CTI Comparative tracking index DIN EN 60112 (VDE 0303-11); IEC 60112 >600 >600 v
Material group According to IEC 60664-1 I 1
Rated mains voltage < 300 Vgys Y Rt
Overvoltage category per IEC 60664-1 Rated mains voltage < 600 Vgys I-Iv nia
Rated mains voltage < 1000 Vgys - nia
DIN VDE V 0884-11:2017-01%%
Viorm Maximum repetitive peak isolation voltage AC voltage (bipolar) 2121 566 Vpx
AC voltage; Time dependent dielectric breakdown (TDDB)
. o 1500 400 Vius
Viowm Maximum working isolation voltage Test; see Figure 28
DC voltage 2121 566 Vpe
Viest=Viorm.
Viotm Maximum transient isolation voltage 1 =60 s (qualification); 8000 4242 Vpx
Viest=1.2 % Viony,
t=1s (100% production)
Vigsw  Maximum surge isolation voltage® ;ESI "f":"ﬁ’d kvl IEC 62368-1, 1.2/50 ps waveform, 8000 4000 Vex
rest = 1.6 X Viosu )
Method a, After Input/Output safety test subgroup 2/3,
Vi = Vigr, b = 60s; < =5
Voot = 12 % Vigga, tn=10's
Method a, After environmental tests subgroup 1,
Vi = Vigra, tes = 60 s <5 <5
(4) i = Vioru, tini ]
[+ Apparent charge' Vi = 16 % Vigmas, £, = 10's pC
Method b1; At routine test (100% production) and
preconditioning (type test) <5 <5
Vii=12xVionu, tm=1s; - -
Vot = 1.875 % Viggas, tn = 15
Cio Barrier capacitance, input to output®® Vio = 0.4 x sin (2xft), f = 1 MHz ~1 ~1 pF
Vi =500V, Ty = 25°C >10'2 >10"
Rio Isolation resistance ) Vio =500 V, 100°C < To < 125°C >10'1 >10™ Q
Vo =500 V at Ts = 150°C >10° >10°
Pallution degree 2 2
Climatic category 55/125/21 55/125/21
UL 1577
Viso Maximum withstanding isolation voltage Vrest = Viso . L = 60 s (qualification) ‘ 5000 ‘ 3000 ‘ Virus
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Additional resources o
Tl.com/precisionlabs

Tl Precision Labs

@ 1.2Isolation Parameters Overview Email
v
WETHE TS CREE Viorm: Maximum Transient Isolation Voltage : .
1 Introduction to Isolation (5)
TI Precision Labs - Amplifiers (63) Description: The peak transient voltage that can be handled without breaking down for up to 60 seconds
This section of training videos will discuss what isolation
i Precision Labs - Isolation (11) is, the three types of isolators, and how they achieve
isolation. This course teaches the
Introduction to Isolation (5) - <60 s -
INTRODUCTION TO
Isolated Amplifiers and Modulators (2) ISOLATION 11 Introduction to
. Isolation
Isolated Gate Drivers (4) 2
E
TI Precision Labs - Motor Drivers (8) >'°
TI Precision Labs - Interface (14) A
1.2 Isclation Parameters
. ) Overview
T Precision Labs - Multiplexers (4)
TI Precision Labs - Sensors (22)
HOW DIGITAL
ISOLATORS WORK
000 / 945 ) & 1.3 How Digital Isolators
Work
04:39 |
Description
November 28, 2017 CREEPAGE AND
This section of the Ti Precision Labs - Isolation series builds on the previous lesson by introducing the most common isolation parameters CLEARANCE

1.4 Digital Isolation:

that are important to system designs and selecting the correct isolator product. These parameters describe the maximum voltage stresses
Creepage and Clearance

that the isolator is designed to handle, and even the differences between a basic and reinforced isolator.
PDFs for download
QuestionsPL102.pdf

1.5 What is Reinforced
Isolation?

Additional information

@ Learn more about TI's isolation portfolio and find the right isolation product for your design.
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Additional resources available on Tl.com

Understanding isolation i i
terminology and relevance Our isolators are certified. Are yours?
== O O O el
Enabling high voltage
signal isolation quality
and reliability
B e
& E— -
Enabling high voltage signal Understanding isolation Our isolators are certified. Are
isolation quality and reliability terminology and relevance yours?
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http://www.ti.com/lit/wp/sszy028/sszy028.pdf
http://www.ti.com/lit/sg/slyt676/slyt676.pdf
https://e2e.ti.com/blogs_/b/analogwire/archive/2018/10/30/our-isolators-are-certified-are-yours

Q&A

Visit our TI E2ZE™ support forums to receive direct support from our engineers
throughout every step of your design.

O
L] ©
'

http://e2e.ti.com/
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