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Need for Signal Isolation

Application example - warehouse logistics

y Electrical supply
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Need for Signal Isolation

Main reasons

—l
Common

mode

“Interference-free data transmission”
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Device| “Minimization of common mode interference”

Sender

“Safety barrier between hazardous voltages and a user”

“Separation of ground loops between spatial circuits” J_
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Need for Signal Isolation

Functions of an insulator

5|

Device 1
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Device 2




Need for Signal Isolation

Functions of an insulator
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Device 1
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Need for Signal Isolation

Functions of an insulator

(Device'l) Isolator Device 2

Data Flow —L> E 2 |
Interference '
& @
equalizing currents '
= Interference and potential equalisation currents are
held back by the galvanic isolation
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Capacitive Isolation Technology

Inside a digital isolator

WE's isolators are built on capacitive

technology
Bondwires
* Electric field changes with the level of [ \h *’ ; ‘ R
charge on a capacitor plate :' ‘|‘
: \

* The charge is proportional to the level of — |
the signal that should be transferred Molding compound
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Signal transmission through a capacitive isolation barrier

Inside a digital isolator

Internal structure of Wiirth Elektronik’s digital isolators

Transmitter (TX) : Isolation : Receiver (RX)
i Barrier
Schmitt ! : )
Trigger g Driver
IN @——b— Modulator —= — Demodulator —|>——E ouT
RF Carrier IN
Generator i !

Signal across
Isolation

ot

delay
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Digital Isolators Application

Broad variety of success stories

Industrial Automation
« Communication Interfaces:
v Field Bus
v Industrial Ethernet
v"RS-232 and RS-485
v CAN-BUS
v Serial Peripheral Interface (SPI)
=  Programmable Logic Controllers (PLC)

=  Sensors and Modules

=  Motor control
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Digital Isolators Application

Broad variety of success stories

Industrial Automation
« Communication Interfaces:
v Field Bus
v Industrial Ethernet
v"RS-232 and RS-485
v CAN-BUS
v Serial Peripheral Interface (SPI)
=  Programmable Logic Controllers (PLC)
=  Sensors and Modules

=  Motor control

Solar and Industrial Power Supplies

Server SMPS

Cloud Power Supplies
Uninterruptible Power Supplies (UPS)
Solar Inverters

Telecom DC-DC brick

Telecom SMPS

Lighting
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Digital Isolators Application

Broad variety of success stories

Industrial Automation
« Communication Interfaces:
v Field Bus
v Industrial Ethernet
v"RS-232 and RS-485
v CAN-BUS
v Serial Peripheral Interface (SPI)
=  Programmable Logic Controllers (PLC)
=  Sensors and Modules

=  Motor control

Solar and Industrial Power Supplies

=  Server SMPS

=  (loud Power Supplies

= Uninterruptible Power Supplies (UPS)
= Solar Inverters

=  Telecom DC-DC brick

=  Telecom SMPS

=  Lighting

Electric Vehicles Charging and Electric Meters
= Battery Managment Systems (BMS)

=  On Board Chargers

=  Charging Stations

= DC/DC converters

=  Smart Electric Meters

=  Protection relays and grid

= Healthcare
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Application Examples

Interfaces vs Data Rate

Interfaces vs Data Rate

50

10

Data Rate, Mbps

.

RS-232 RS-422/RS-485

CAN

CAN FD 12C SPI
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Application Examples

Isolation of the serial peripheral interface (SPI)

3.3V I ! | Ve 1 e N\ 16 3.3Vour Vour ! |
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Application Examples
Isolation of the CAN bus

VW

r L] L] L] L] L]
| | |
v _I_‘éc)“ I
cc ? l
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I CAN Tx |—] !
| GND I O . I
GND1 |
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Controller
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Which for what?

Optocouplers and Digital Isolators — when do use what?

Digital isolator preferred Optocoupler preferred

High speed data rate Low speed data rate

Applications with

space limitations Medium speed data rate No space limitations

High channel count Low channel count
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Digital Isolators

Essential design-In parameters

= Data rate
» The number of bits that are transmitted per second

= Voltage isolation
= \/oltage level (in kV) that can be applied across the isolation barrier for a period of time

= Propagation delay
= Delay between input and output signals (ns)
= CMTI
= Common mode transient immunity is maximum possible rate of rise / fall of the common mode
voltage between two isolated circuits.
= Default output

» Predefined state of output pin when the input channel of isolator is unpowered
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Digital Isolators

Portfolio overview

2 channel without DC/DC 4 channel without DC/DC 4 channel with integrated DC/DC
WPME-CDIS WPME-CDIS e e WPME-CDIP w Tl ]
GND1[ 2 | 15 | GND2 GND1[ 2 _% Q— 15 | GND2

Vear E ° g8 | Ve NA [ 3] ) /[» 14 | ouTA - wa [ 3 | —==—— —{>— [ 1] outa

outa[ 2 | < §—=- 71 InA g [ 4 | —lké—ldﬁ 13 | outs S INB | & —{z—%— — | 13 | ouTB

i T g"[ﬁ‘“g; o1 oum outc [ 5 | —I\—B 2 [12] Inc outc [ 5 | ——2—= [z ] mc

= ouTD Ej::— % 11| IND outo [ 6 | —— —= [11] mo

GND1| & 5 | GND2 eni 7 | 10 | Enz Ne [7 ] 10 | SEL

D1 B | 9 | cup2 Guo1[ 8 | [ o | onp2

= |solation Voltage: 3750Vrms per 60sec
= Basicisolation

= (Channel configuration: 2/0 and 1/1

= Default output high and low

= Data Rate: 150Mbps

= Supply Voltage: 2.375V to 5.5V

=  CMTI: £150kV/ps

= Propagation Delay (typ.): 12ns

= Package: SOIC-8NB

Isolation Voltage: 5000Vrms per 60sec
Reinforced isolation

Channel configuration: 4/0, 3/1, 2/2
Default output high and low

Data Rate: 150Mbps

Supply Voltage: 2.375V to 5.5V

CMTI: £150kV/ps

Propagation Delay (typ.): 12ns
Package: SOIC-16WB

Isolation Voltage: 5000Vrms per 60sec
Reinforced isolation

Integrated 0.65W Isolated DC/DC
Channel configuration: 4/0, 3/1, 2/2
Default output high and low

Data Rate: 100Mbps

Supply Voltage: 3.15V to 5.5V
CMTI: £150kV/ps

Propagation Delay (typ.): 10ns
Package: SOIC-16WB
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Digital Isolators

Portfolio overview

21 |

COMING SOON!

2 channel without integrated DC/DC

WPME-CDIS

[ 8 | vz
(7] ma
e [ 3 B> [ ] outs
GD1[_4 | | 5 ] onp2

7S
%s

" lsolation Voltage](5000Urms | &=
= Reinforced isolation (pending)

= (Channel configuration: 2/0 and 1/1

= Default output high and low

= Data Rate: 150Mbps

= Supply Voltage: 2.375V to 5.5V

=  CMTI: £150kV/ps

= Propagation Delay (typ.): 12ns

= Package: SOIC-8WB
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Upgrade 3750 to 5000Vrms!
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Applicable Certifications
Safety First!

NN 2VDE
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Applicable Certifications
Safety First!

- UL 1577 - IEC60747-17 (VDE 0884-17)
Nonoptical Isolating Devices Semiconductor devices - Part 17: Magnetic and capacitive
coupler for basic and reinforced insulation
SOIC-16WB & SOIC-8NB : E535458
—> Single Protection SOIC-16WB package : Certification number 40058069
—> Reinforced Isolation
= [|solation 3750Vrms per 60sec for SOIC-8NB
= |solation 5000Vrms per 60sec for SOIC-16WB SOIC-8NB package : Certification number 40058073
—> Basic Isolation

24 DIGITAL ISOLATORS — THE NEXT STEP IN SIGNAL PROTECTION wi
ARTEM BELIAKOV | 7 MAY 2024



Applicable Certifications

Basic and Reinforced isolation

= Functional Isolation provides only necessary isolation
for the correct operation of the system and doesn't
protect against electrical shock

= Basic isolation provides in addition to the functional
isolation a protection against electric shock

= Compared to anisolator providing basic insulation, an
isolator providing reinforced insulation has greater
requirements on its test voltage
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IEC 60747-17 (VDE 0884-17)

Symbol
Basic Isolation Reinforced Isolation
Package SOIC-8NB SOIC-16WB
V - .
'0SH1 - Max. Surge 5000 Vpk 7070 Vpk

isolation voltage

Test

\/TEST = 1.3 x Viosm \/TEST = 1.6 x VIiosm
V/TEST = 6.5kV \/TEST = 11.3kV

Failure rate over
lifetime

< 1000 ppm <1 ppm

Clearance/Creepage




Applicable Certifications
\VDE 0884-17 / IEC60747-17 approved!

VDE

InSite

Login =]

Notes

VDE

£ >
e

VDE » Insfitute » Online Service » VDE approved products. n D i r::
Institute

Search without reference number

Online Service

VDE approved products

If you do not have your reference number, you can find information on the following input options:
Product
Company

Customer no.

I Certificate no.

VDE Reg-No.
Certification mark Please choosz an item (optional)
Type

In case of questions please contact us: +40 68 23 06-0

The link: www?2.vde.com/en/institute/onlineservice/vde-approved-products/pages/Detail-Search.aspx
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Applicable Certifications
UL 1577 Recognized!

Nonoptical Isolating Devices - Component

COMPANY

Wouerth Elektronik eiSos GmbH & Co. KG
Max-Eyth-5tr. 1
Waldenburg, Baden-Wurttemberg 74638 Germany

Marking: Company name model designation, and the Recagnized Component Mark m
Mote: For additional marking information, refer to the Guide Information Page.

Single protection non-optical isolator providing 3750 Vac isolation, Model(s): 7180120154711H, 180120754711, 18012715477H, 180727754711
Single protection non-optical isolator providing 5000 Vac isolation, Model(s): 18014015401H, 1801407154011, 18074715401H, 180147154011, 18074215407H, 18074215407L

Single protection non-optical isolators at 5000 Vac isolation voltage, Model(s): 18024015401H, 180240754011, 18024715407H, 1802471540171, 18024215407H, 180242715407L

E535458

Last Updated on 2023-07-31
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Service & Support

Online Catalog — Example CDIP series

Products

S0IC 16WB

Data- Vee min. Ve max o o | teuteu o CMTI | | Visp ~
. Order Code m- Channel Configuration = ) 1Mbp:] o J’u:] " :RMSi: Default Output « | Evaluation Boards

& 18024015401H SPEC S GFILES 3.15 5.5 4/0 10 00 150 5000 High 18824015401} Ty
& 180240154011 SPEC e 10 100 150 5000 Low 18824015401L 1
. EDA models: Components | ZIP
@  18026115401H — W ALT | Altium_WPME-CDIP {rev23a).IntLib 10 100 150 5000 High 18825115601H 1 W
ctos  Cadence WPME-CDIP (rev23a).zip
& 18024115401L SPEC e EAG | Eagle WPME-CDIP (rev23a).lbr 10 100 150 5000 Low 18824115401L 1
& 18024215401H SPEC S CAD files zip 10 100 150 5000 High 18824215401H 1
30 | 30_CDIP_18024x15401x (rev1).pdf
c e . ; ol 15 £ Y 1094154 1 A %d]
& 180242154011 SPEC RE Gs | 1GS_CDIP_18024x15401x (rev1)igs 10 100 150 5000 Low 188242154011 I+

STP | STP_CDIP_18024x154017x (rev1).stp

Download all & files as zip archive zip
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Service & Support
REDEXPERT

(] v Menu
16items £y

Order Code ' Series '/ Spec Op.SupplyVma 'V Op.SUpplyVeae 'V CMTI ' DataRate ' Vi, '/ Channels ' ChannelConfig. /' DefaultOutput '/ IntegratedPower |/ tew ' Package

< 18024115401H WPME-CDIP o 315V 550V 150kV/ps 100 Mbps 500kv 4 in High v 100ns SOIC-16WB Al
< 18024015401H WPME-CDIP [ 315v 550V 150kV/ps 100 Mbps 500kv 4 4/0 High v 100ns SOIC-16WB

<+ 18024215401H WPME-CDIP o2 315V 550V 150kV/ps 100 Mbps 500kv 4 22 High . 10.0ns SOIC-16WB

180240154011 WPME-CDIP =) 3.15v 550V 150kV/ps 100 Mbps S500kv 4 4/0 Low S 100ns SOIC-16WB

< 18024215401L WPME-CDIP o 315y 550V 150kV/ps 100 Mbps 500kv 4 272 Low v 100ns SOIC-16WB

©18024115401L WPME-COIP o 315V 550V 150kV/ps 100 Mbps 5.00 kv e 100ns SOIC-16WB
s | wnecos | B v S e m__m_
< 18014115401L WPME-CDIS oy 238V 550V 150kV/ps 150 Mbps 500kv 4 120ns SOIC-16WB

~18014215401H WPME-CDIS o 238V 5.50v 150kV/ps 150 Mbps 500kv 4 272 High X 120ns SOIC-16WB v

L g B 2 e e T . e . ¥ S~ A —— ]
Eraroe Ao Do =0

6
Digital Isolator
1\ N\ 15 ‘
>5 VO vee2 oV,
5 Ceor=r= 2 5 == Cets
GND1 GND2
2 GND1 O————— R O GND2
© e = P v i Lo 3 14
; X o ——>INA « OUTA
n 1 - g
£3 . g 13
(=] —] INB s oute
3 )| 5 =
. { 5 z 12
g 2 // - b —3]ine 2 outc
) Rox o P ; é 5
z : o : & 2
2 Conroter Ovgtal motaser Gate Oriers —>|IND — outo
—ne enz e
-5 -1% -13 -12 -11 -0 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 8 g
High-Level Output Current in mA GND1 O—'@N CND/Z—O GND2

— Ve =V =SV — Vg =V, =33V — Vg2V, =25V
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Service & Support

Applications & Industries Guide

The link: www.we-online.com/en/components/applicationguide

31|

Welcome to the Wirth Elektronik Applications & Industries Guide

Applications

& [

(@

Mains Filter

Application details >

DC Filter

Application details >

IC Peripherals

Application details >

RF & Wireless Communication

Rod Antenna >
Chip Antenna »

Show all >

Power Supply

Offline Buck >
Offline Flyback >

Show all >

Power Distribution

Buck Converter >
Boaost Converter >

SEPIC Converter »

Show all »

Data Lines

UsBz2.0 >
USB3x/USB3.1C >
CAN >

Show all >
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http://www.we-online.com/en/components/applicationguide

Service & Support

Data Lines

Data Lines

Please choose an interface

UsB 2.0

UsB3.x/USB3.1C

T I

LvDS

N

The link: www.we-online.com/en/components/applicationguide/appguide _data

Ethernet

!

CAN

RS232

RS485 / RS422

e o o o e o o o e & o o
Single Pair Ethernet I'C Isolated SPI
lines
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http://www.we-online.com/en/components/applicationguide/appguide_data_lines

Service & Support

Data Lines - CAN

The link: www.we-online.com/en/components/applicationguide/can

33 |

Controller

CAN Rx

CAN Tx

<

in'n

T . T
al-

OUTA

Ed Digital Isolator

Isolation

INA

OuUTB

CAN Buffer

CAN

CAN,
Ve

GND
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EvalBoards

Evaluation Board

= 4 channel digital isolator with integrated 0.65 W isolated
DC/DC converter

= Supply voltage: 3.15to 5.5V

= DC/DC converter output 3.3 or 5 V (selectable via jumper)

= The footprints of the optional input filter are optimized for
SMT assembly

= Low propagation delay: 10 ns typical

= High speed data rate up to 100 Mbps

= Header pins or optional edge mounted SMA connectors
(must be ordered separately if necessary) for signal sources

= (Conducted and radiated EMI compliant according to
EN55032 / CISPR32 class B
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EvalBoards

Evaluation Board — Quick Start Guide

WURTH ELEKTRONIK
MORE THAN YOU EXPECT

QUICK START
GUIDE

Digital Isolator Evaluation
Board for 18024x15401x SOIC-16WB

Evaluation Board 18824x15401x

Version 1.0

SCHEMATIC

4 H-
i L
—HiH =
< b4+ p—y
2-2 SKV Integrated Default Default
Isolation DCoc High Low
I N
PN [ iy | NC 1| fawsv| | £ {7’
LIRSS v /
Data Rate [« 7)1} EN55032 Fix 55 SEL ocp SCP
100 Mbps Class-B
p Ao
— i
—ifioc

For accurate V, and Vg, voltage measure-
ments it is recommended to measure di-
rectly at the input and output capacitors. It
is not recommended to use this evaluation
board with input and output wire lengths
longer than 1m.

For the datasheet of the digital isolators
visit us at: wwa.we-online.com/wpme-cdip

Innm.mrwrw

=)

This product is highly sensitive
to electrostatic discharge
(ESD). As such, always use
proper ESD precautions when
handling. Failing to Follow the
aforementioned recommen-
datiens can result in severe
damage to the part.

e O oo
18824015401H 18024015401TH High
188240154011 18025015401L e Low
18824115401H 18024115401H High
188241154011 18024115401L 0 Low
18824215401H 18024215401H High
188242154011 18024215401L e Low

Ref. Des. Description (Order Code}

u1 4 channel digital isolator with integrated DC-DC converter (18024x15401x)

Lz Filter ceramic chip capacitor 10pF, 16V, X7R, 1210 (opt) (B85012209014)

€3, Ca Ceramic chip capacitor 10uF, 16V, X7R, 1210 (BB5012209014)

€51..058 | Channel Load ceramic chip capacitor 0603 (optional)

)2 Screw Terminal Block (691502710002)

B Jumper for selection autput voltage of integrated DC/DC converter

{603002115121)

131..J38 | SMA connector [optional) [60312202114509)

L Filtar SMD Inductor 4u7H (optional) {744773047)

P11..P18 | THT 2-pin header (61300211121}

P2 THT 3-pin header (61300311121)

R1 Shunt SMD Resistor 00, 0603

R2,R3 DC/DC Load SMD Resistor, 1206 (optional)

R&41..R48 | Channel Load SMD Resistor, 0603 {optional)

WARNING! For Layout, Gerber and
Before operating read i
the attached important
notice

OVERVIEW

Evaluation Board
1BB2Ex15607x

:H

dsad

315-55V
v, 330r5v

Vi SkVs

DR upto 100Mbps

Bl COIP Capacitive
Digital Isalator
Powered SOIC-16WEB

B lumpers 3} for
selection output
voltage of integrated
DC/DC converter

| Terminal block screw
connectors for V.
and oy

THT 2-pin headers
for input and output

- (efault jurper
pasition

Absolute maximum ratings

digital signals

SMA connectars
{optional) for input and
output digital signals

# Optional components

Caution: Exceeding the abs. max. values given in the datasheet may affect the device

negatively and may cause permanent damage.

This evaluation board is intended to be op-
erated in aresearch and development envi-
ronment under the supervision of qualified
technidians and engineers who are trained
and experienced in the safe use of electran-
ics. This evaluation board was designed and
tested according to CISPR32 Class B stand-
ards under Wirth Elektronik laboratory test
conditions, as indicated in the data sheet of

Wiirth Elektronik eiSos GmbH & Co. KG
Max-Eyth-StraBe 1- 74638 Waldenburg

the corresponding digital isolator. Operation
in other test sstups may cause unintendad
electrical behavior and exceed the stated
performance and limits imposed by the CIS-
PR32 Class B standards. This evaluation
board is not intended for usage in final ap-
plications. This evaluation board is nat in-
tended for resale

DIERECH ARPRINZEN F13E41F
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Additional Knowledge

Power Electronics News

Summary:

= Applications that need a signal isolation.
= Main functions of an isolator.

= Different types of isolation technics.

= Detailed explanation of the inner structure of the digital
Isolator.

= Example applications for digital isolators.

Reliable Galvanic

Link to article: Isolation, o
Simplified N

Reliable Galvanic Isolation Simplified
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Service & Support

Contacts Support Hotline Contacts BDM

Steffen.Wolf@we-online.de Dimitri.Kozlov@we-online.de

[

Martin Sittner Kaveri.Onkar@we-online.de Arndt.Schmidt@we-online.de

powermodules@we-online.de

* ADM trainings
y v * ADM basic technical support
* ADM pricing and lead time support

Roland Kratz Alexander Zeller

Design-In Support EMC Filter Design Support * Customer trainings/seminars
* Visit focus customers
Q m * Business tracking / reports
\ + Sales app (define and provide content)
Layout Review Support  Thermal Design Support « Sales tools (Product Overview, Show Boards)
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