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WHAT IS GALVANIC ISOLATION!

Sort of Definition

Different sections of electrical systems
to prevent
current flow between them

while allowing data and power transfer.
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WHAT IS GALVANIC ISOLATION!

Sort of Definition

<Device1> Isolator Device 2

Data Flow —‘-> @

Interference I
& &
equalizing currents I
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APPLICATIONS FOR GALVANIC ISOLATION!

Broad variety usecases

Industrial Automation Solar and Industrial Power Supplies Electric Vehicles Charging and Electric Meters
= Communication Interfaces: . Server SMPS . Battery Managment Systems (BMS)
v" Field Bus . Cloud Power Supplies . On Board Chargers
v" Industrial Ethernet = Uninterruptible Power Supplies (UPS) =  Charging Stations
v' RS-232 and RS-485 . Solar Inverters . DC/DC converters
v" CAN-BUS . Telecom DC-DC brick . Smart Electric Meters
v" Serial Peripheral Interface (SPI) =  Telecom SMPS . Protection relays and grid
" Programmable Logic Controllers (PLC) . Lighting . Healthcare
. Sensors and Modules
. Motor control
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NEED FOR ISOLATION

Main reasons

“Safety barrier between hazardous voltages and a user”

a
f“l L
4 / @

“Separation of ground loops between spatial circuits”

—_ <
GND1 EP1
—l
Comrgon Device| “Minimization of common mode interference”
maode
. . ,10101010" .
"Interference-free data transmission” Sender »| Receiver
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ISOLATION

Buzzwords around

Standards

Distance
through
Isolation

Types of
Isolation

Clearance
&
Creepage
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ISOLATION

Buzzwords around - Standards

Standards

Distance
through
Isolation

Types of
Isolation

Clearance
&
Creepage
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ISOLATION

Categories of Standards

Basic Safety
Publications

Standards

Device Component
Standards Standards
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ISOLATION

Categories of Standards

Description:
= A basic safety standard is a type that provides fundamental safety principles and
guidelines applicable across a wide range of products, systems, or industries.

» The purpose of a basic safety standard is to establish a common understanding of safety
requirements and to promote consistency in safety practices.
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ISOLATION

Categories of Standards

Description:

= Component standards are specifications that apply to individual electronic components, such as
resistors, capacitors, inductors, optocouplers.
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ISOLATION

Categories of Standards

Description:
= Device standards apply to complete electronic devices or systems, such as smitch mode power
supplies or industrial machinery.
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ISOLATION

Buzzwords around — Types of Isolation

14 |

Standards

Distance
through
Isolation

Clearance
&
Creepage

Types of
Isolation
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ISOLATION

Types of Isolation — General definition

| | | Ei%
o O (o,

Functional Isolation Basic Isolation
No protection against electrical shock Basic protection against electrical shock
o o [ %
(o) C o 1 . o]
Double Isolation Reinforced Isolation
Basic isolation & supplementary isolation Single isolation system that provides a degree
protection against electrical shock of protection against electrical shock
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ISOLATION

Buzzwords around — Clearance & Creepage

Standards

Distance
through
Isolation

Types of
Isolation

Clearance
&
Creepage
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ISOLATION

Clearance & Creepage

Trace 1 Trace 2
Clearance

Creepage is the shortest path along the surface of an insulating material between two conductive parts.

Clearance is the shortest distance through air between two conductive elements.
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ISOLATION

Buzzwords around — Distance Through Isolation

18 |

Standards

Distance
through
Isolation

Clearance
&
Creepage

Types of
Isolation
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ISOLATION

Distance Through Isolation

Trace 1 Trace 2

Distance through isolation is the shortest path through an insulating material between two conductors,

ensuring electrical separation.
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ISOLATION

Methods to realize

Optical Capacitive Inductive

e Optocouplers e Digital isolators e |solated power modules
e (apacitors e Transformers
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EISOS SOLUTIONS FOR ISOLATION

Standards vs. eiSos Solutions

e |

I Component standard Device standard |
I IEC60747-5-5 IEC60747-17 IEC61558-2-16 IEC60384-14 UL1577 IEC62368-1 |
[ [
: CcC))upl;cloe—rS Digital Isolators Transformers Capacitors [C))ig:aic:g;lae;r/s Power Modules :
| 2 ’ . 24 |
1| A — > |
| o |
[ [
I I
[ [

Basic Safety Publication IEC60664-1
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EISOS SOLUTIONS FOR ISOLATION .\,s:‘@ 2

Optocouplers
LED @X? ‘ @ Photodetector

Isolat|on barrier
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EISOS SOLUTIONS FOR ISOLATION .\,,‘:@ ‘
Optocouplers — Isolated Power Supply Isolation Barrier
Flyback Converter Feedback Loop Isolation Barrier
Vin 1 I - ™ Vour
= |Snubber I == [I]Load
v | 1
Feedback
Flyback R I Compen- R4
Controller — Rieo <ation
I Circuit Rrz
Ccmp::
i Optocoupler

ANP113 | Feedback loop compensation of a current-mode Flyback converter with optocoupler
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https://www.we-online.com/components/media/o760916v410%20ANP113a%20EN.pdf
https://www.we-online.com/components/media/o760916v410%20ANP113a%20EN.pdf
https://www.we-online.com/components/media/o760916v410%20ANP113a%20EN.pdf

EISOS SOLUTIONS FOR ISOLATION

Q:\ |
Optocouplers
H')l ﬁ
7 A ,10101010" _
Common Device Sender p=———Pp| Receiver
— < mode
GND1 EP1

-,

-,
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EISOS SOLUTIONS FOR ISOLATION

Digital Isolators

S

Vcc1

GND1

INA

Osc.

INB

Mod.

M

Mod.

®

— Cout

Vcc2
GND?2
OUTA
Demod. _D
OouUTB
Demod. —D

Isolation barrier

Isolation barrier
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EISOS SOLUTIONS FOR ISOLATION

Optocouplers - Isolated SPI interface

Digital Isolator

Vi1 (-, - A
inmE Fami
o Ve I Eig.ﬂl Ve
GND1 GND2
DVcc cS INA I OUTA >| RO AVcc DVcc
REF
SCLK INB | OUTB >| REB ‘Analog
SDO INC I ouTC >| DE Input
DGND  SDI OuTD [I IND DI AGND DGND
NC CDIP SsEL
GND1 GND2
\§ I J
MCU ADC

Isolation Barrier
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EISOS SOLUTIONS FOR ISOLATION

Digital Isolators

H'Jl ﬁ
4 A ,10101010" _
Common Device Sender | Receiver
— < mode
GND1 EP1
i i i

-,

-,
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EISOS SOLUTIONS FOR ISOLATION .\,‘:‘*@ ‘
Digital Isolators
Digital isolator preferred Optocoupler preferred

Applications with

e No space limitations
space limitations

High speed data rate Medium speed data rate Low speed data rate

High channel count Low channel count
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EISOS SOLUTIONS FOR ISOLATION

|solated Power Modules

Power Module

+ O

Oscilator

S

|solation barrier
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EISOS SOLUTIONS FOR ISOLATION

|solated Power Modules

32|

Isolated Power Module

e

<
z

DC Supply
o

Fom Al L2
| l%! Power
1N vy

v

RS485 Transceiver

-~ =~
(Viso)
A

O—>»
Communication

Line

MCU . ]
o i Signal
RXD ﬁ} L3
<Y
I (Tliso)
71 ~F
= v s R
< 2
CON P I RE/
i N E
| -~
T 11| o 4
TXD I
o {K
|
L | <

Isolation Barrier

Tx 5

ﬁg—

O—»
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EISOS SOLUTIONS FOR ISOLATION

|solated Power Modules

y X —
4 Common

— w4 mode

,10101010" |
Device Sender 3| Receiver

Y Y Y
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EISOS SOLUTIONS FOR ISOLATION

Transformers
:3 E

" ' "
|solation barrier
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EISOS SOLUTIONS FOR ISOLATION

<

Transformers
Flyback Converter Feedback Loop Transformer
V||\| 1 VOUT
= |Snubber e Load
v <
Feedback
Flyback é I R |Compen- R¢1
Controller | LED E SR
IC : e Circui Rs2
Ircult
ccmp== f
|

Isolation Barrier
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EISOS SOLUTIONS FOR ISOLATION

Digital Isolators

<

f’l ﬁ
4 A ,10101010" _
Common Device Sender | Receiver
— < mode
. GND1 EP1
i i i

v )

v )
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EISOS SOLUTIONS FOR ISOLATION

@ - @

|solation barrier
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EISOS SOLUTIONS FOR ISOLATION

Transformers

Capacitors
L Fuse CMC L
Oo—F——¢ \ A A L ® ® O
S ' = pUT
50/60Hz : o
O o A B B B * O
N Isolation N
Cwn Cw
— PE —
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EISOS SOLUTIONS FOR ISOLATION

Digital Isolators

e
Common

mode

Device

Sender

.10101010"

——

Receiver

v )

v )
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EISOS SOLUTIONS FOR ISOLATION
Stitching Capacitor

WE

WURTH ELEKTRONIK MORE THAN YOU EXPECT M

Decreasing the BOM and Improving Common Mode Noise Reduction

https://www.we-online.com/en/support/knowledge/video-center?d=decreasing-the-bom-and-improving-common-mode-noise-reduction
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EISOS SOLUTIONS FOR ISOLATION

Are the components for ,Isolation” interchangeable?

"“:@“@ ' IEC61558-2-16
~ IEC60747
'7\\;\ = - Component
' Component l IEC62368-1 Isolation
17 Device
n.a. Type of
Isolation Type of EC 60384 - 14
Isolation
Component
IEC62368-1 IEC62368-1 n.a.
Implementation: Implementation:
- 5.4.4.4 Solid insulation in semiconductor devices — 5.4 Insulation materials and requirements
- 5.4.9 Electric strength test - Annex G Components
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