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What are digital isolators?

What do they do?
Which applications can profit?

COML—ZVTERT RO EEZFVFEL &5,
sy TUALTAYL—REFEaN [@AETIREDHEDOH,
» EDKSETTIUT=vavICBEANTRIELOON,

Copyright © Infineon Technologies AG 2023. All rights reserved. 4



—
Connect safely with Infineon ISOFACE™ inﬁneon
digital isolators

i

The portfolios and differences
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The benefits provided by Infineon
ISOFACE™ digital isolators
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The features that solve
common design challenges
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Introduction
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What is a digital isolator? (infineon
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What is a digital isolator?

Connecting ...two systems with different grounds...
__PWM signal _
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...safely!

ISOFACE™
digital isolators
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. . infineon
Types of isolation &_/
Functional isolation Safety isolation
it i< g
Isolator , Driveric MOSFET
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(infineon

Applications

Main target applications

ISOFACE™
digital isolators

9 e

Provide robust isolation for
high-voltage applications

UART CAN SPI
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Infineon’s isolators history L/
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(infineon

Infineon’s isolators history

Isolation barrier and switches
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. . . infineon
Infineon’s isolators history L/

High-current
gate driver
with
integrated
isolation barrier

v
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: . . nfineon
Infineon’s isolators history k/

Coreless ISOFACE™ EiceDRIVER™
transformer input and isolated gate

ISOFACE™
digital isolators

technology output ICs driver ICs
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E__ Portfolio and

nomenclature
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Portfolio (Infineon

Digital Number of Isolation

Package Isolation type

isolator family channels withstand voltage

SOIC-8 Basic

150 mil isolation 3000 Vews

2DIBx4xxF 2

'

g &

J ¥
SOIC-16 Reinforced

~ 4DIRx40xH 4 300 mil isolation 5700 Viws

Digital isolators
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(infineon
Product nomenclature
o e a0/
2DIBx4xXF CAEIEE, S0IC-8 150 mil Basic isolation 3000 Vius

digital isolator

4DIRX40XH daang SOIC-16300 mil  Reinforced isolation 5700 Vius
digital isolator

E5 EB 3 0 &8
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Infineon

i

Product nomenclature

3 3 £ 3 £ €3 6

Total number
of channels
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Tnfineon
Product nomenclature L/
? EB 3 £

Digital isolator

ISOFACE™
digital isolators

Bl 22

&ﬂ
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Product nomenclature (infineon

€3 3 £3 €3 €0 €3 68

Component-level
isolation grades

B = Basic isolation
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Infineon

i

Product nomenclature

SODDOmD s

Number of reverse channels

voor_J1 5! 8| Jvoo2

ouaCle el < 7 Fime 1: One reverse channel (1+1 configuration)
N8 3-@@@030019

GNo1[J4 ; 5[ Jonp2

8 [Jvoo2

W]z [ L> 7 oura ) )
vells ol s fowms| 0% ZerO reverse channels (2+0 configuration)

[Jono2

BB B EB X
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Product nomenclature (infineon

ﬂﬂ@

Family ID/input thresholds

40: Variable input thresholds (CMOS)
41: Fixed input thresholds (TTL)

- Qoo J ¢ Qo Jool o J e
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Tnfineon
Product nomenclature L/
o e a0/ ?

Default output state
1: High
0: Low

Fail
output

i

3 I3 O O o o
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Tnfineon
Product nomenclature L/
o e w0/ ?

Package
F: SOIC-8 150 mil,
1.27 mm pitch
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Infineon

i

Product nomenclature

& EB BB LD

Total number
of channels

£ £3 £3 D €3 €3 6B
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Tnfineon
Product nomenclature L/
? EB £ C2

Digital isolator

ISOFACE™
digital isolators

BL 22
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Product nomenclature (infineon

& EB BB LD

R = Reinforced isolation
Component-level
isolation grades

ﬂé
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Infineon

i

Product nomenclature

voo1 ]t i 16[Jvoo2 i .
e EO b 2t Two reverse channels (2+2 configuration)
INA :m}—{}u OUTA
elfe i [2Jilel -opo |32 One reverse channel (3+1 configuration)
we]s ™ ;é Rx |- 12[Joutc
e< RX vx._q}_n IND
e . .
Eaeg mEm 0: Zero reverse channels (4+0 configuration)
ano1 s 9| Jonp2

Number of reverse channels

ﬂﬂ@
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Product nomenclature (infineon

& EB BB LD

40: Variable input thresholds (CMOS)
42: Family with negative enable pin on side 1

Family ID/input thresholds

ﬂﬂé
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Tnfineon
Product nomenclature L/
o e w0/ ?

Default output state
1: High
0: Low

Fail
output

£3 I3 ©3 0 O ) B
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Product nomenclature (infineon

& EB BB LD

H: SOIC-16 300 mil,
1.27 mm pitch

Package

ﬂﬂé
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(infineon

E Key differences

B
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Dual-channel vs. quad-channel (infineon

Pin layout
Packages

Block diagram

System approach

Pin layout
Packages

Block diagram

System approach

Copyright © Infineon Technologies AG 2023. All rights reserved
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Dual-channel digital isolator T
Infineon
Pin layout L/

2+0 Digital Isolator 1+1 Digital Isolator

: Pin Function
VDD1|: 1 8 jVDDZ VDD1 Positive supply voltage side 1 VDD1E 1 S 8 jVDDZ
INA Channel Ainput

| ;
INA[] 2 ‘ 7[JouTa INB Channel Binput ouTa[]2 < 7[JINA

‘ GND1 Ground side 1

: GND2 Ground side 2

INBL |3 TX |3k [RX 6 ouTB INB 3 ™ RX 6 ouTB
C ‘>_ N ouTB Channel B output O [

I OUTA Channel A output

ND1|_|4 5 GN
VDD2 Positive supply voltage side 2 GND1[] [ ]enD2

GND1[]4 : 5[ ]GND2

Copyright @ Infineon Technologies AG 2023. All rights reserved
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digital isolators
Dual-channel digital isolator =
. Packages @

2-channel isolator family

SOIC-8 NB

400 = CTI <600

4 mm
Min. 4 mm creepage

Min. 4 mm clearance

Copyright @ Infineon Technologies AG 2023. All rights reserved
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P Dual-channel digital isolator o
Infineon
. Block diagram &—/

N

VDD1 H}

INA [:}

‘g] vDD2 voD1 H}

H_Jouta outa [H H ] INA

INB [ H ] ours we [ H H Jouts

GND1 [I} {|] GND2 GND1 [I} {I] GND2
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Dual-channel digital isolator e
Infineon
@ System approach L/

—
- I3 2
|
A 52 ISOFACE™
8| 2 ] v Digital Isolator CAN
°°°°° i il s3] pascr) © Controller 5" 2DIB1401F < Transceiver
JN- J J voo| — VDD1 vooz [ ] vee ncp
Lo == Cuwoor | == Cuon Covp= | >
v v CAN Rx [ 1 OUTA INA [T} {]rRD CANH [—— CANH
—
< * AN Tx [ ——{"|ine outs [} 70 CANL [3—— CANL
GND[ ——{| GnD1 GND2 [} L]eND STB
ISOFACE™ -
33 Digital Isolator 2 [eceorver | [ ecoorver~ TLE9251
oLsazx
VDD2 VoD1 :}—T
OUTA INA [ xoP™ Digital Power
cccccc s
e
om el
GND2 GND1 j—I—

2DIB0410F
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BISOFACE™ 2 + 0T RILT A L—ENHI/NZy 4 45 H 130T 2 RE 0B8R &
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P Quad-channel digital isolator 4

i infineon
Pin layout

voo1[]1 16| JvoD2 voo1[]s 16[Jvon2

ono1[]2 15[ Jonp2 Gno1[]2 15[ JGND2

|NA|:3EE—1‘ 14[Jouta Pin Fanction INAD314 [Jouta

ina[Je 13 goum VDD1 Positive supply voltage side 1 ns[Js @ 13[Jouts

wefs i3] r2fToure LT LT wel]s >3] [>- r2[Toure
] annel B inpu

oo —fp>—{mx[3{r] > 11Pouro hE L ouro[Js 11 [Jino

Channel Cinput

nelJr 1open2 IND Channel D input il 1ol JE
ano1 [ 9] lchn2 EN1 Output enable side 1 ano1[e 9] JGND2
GND1 Ground side 1
voo1 [} 16[JvoD2 GND2 Ground side 2 vooi1 [ 16[JvoD2
oLk 15[ Jano2 EN2 Output enable side 2 oL ]2 15 Jono2

ouTD Channel D output
IMDJ” o™ ouTC Channel C output ‘N‘Gf‘“ [Jouta
'NBE“” [ Jours OUTB  Channel B output mal]am Mouts
ouTcE5@|z [N OUTA Cha.n.nel A output . |Nc[:]512 [Joutc
ouolle 1o VDD2 Positive supply voltage side 2 A < . B

N 7 10| _JEN2
- i il MO cClose |

ano1[s 9[Jenp2
U 2 GND1[]s 9[JGnD2
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Quad-channel digital isolator nfi
~ R (infineon

4-channel isolator family

SOIC-16 WB

CTI>600

7.5mm
Min. 8 mm creepage

Min. 8 mm clearance

Copyright @ Infineon Technologies AG 2023. Al rights reserved.
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P Quad-channel digital isolator T
. Block diagram &—/

3+1 digital isolator with
negative enable on side 1

4+0 digital isolator 2+2 digital isolator 3+1 digital isolator

Copyright © Infineon Technologies AG 2023. All rights reserved.
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Quad-channel digital isolator (iﬁneon
% System approach

3+1 digital isolator

]
- OptiMOS™
- A
5
o
g | &
' -
»N -
2 ] S
3 s £
(3} © o o
- = g
(g a s
_ o~
A ] &
o
v o
o— ¢ —o
EiceDRIVER™
ISOFACE™ 2EDNTS34F
Digital Isolator 3v3
[e) ADIR1400H o
p—]voo2 001 | ——
(n S0 = u}
Journ s
Joure e[} XMC™ 4200
XMC™ 1404 Jourc wel LLC Controller
PFC Controller {mo outof }
L—ee on—
_,._C ano2 soft—)
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. . infineon
Key differences between the two families &_/
Application requirement Dual-channel isolator Quad-channel isolator

How mar.ly o 2 (e.g. for UART/CAN communication) 4 (e.g. for SPI communication)

are required?

b asicorreintorced Basic isolation Reinforced isolation

isolation required? o (up to 5.58 Virus systtle)m o (up to §00 Vrus systze)m

working voltage) working voltage)
Min. 4 mm Min. 8 mm
2
Creepaget @ (SOIC-8 150 mil) (SOIC-16 300 mil)
Clearance? o Min. 4 mm Min. 8 mm

1) Assumption: pollution degree 2, material group Il
2) Pollution degree 2, material group |
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Key differences between the two families Infineon

Application requirement Dual-channel isolator Quad-channel isolator

How many channels -
are required? 2R T Reinforced isolation is a single layer

of insulation that provides a degree

!

=
=

Is basic or reinforced Basic isolation of protection against electric shock
isolation required? o (up to 558 Veus system equivalent to double insulation and o
working voltage)” ensures reliable protection even
Craspage? e MinAmm when one protection barrier fails
Be: (SOIC-8 150 mil) ‘
Clearance? 0 Min.4 mm Min. 8 mm

1) Assumption: pollution degree 2, material group Il
2) Pollution degree 2, material group |
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Key differences between the two families Infineon

Application requirement Dual-channel isolator Quad-channel isolator

How many channels

Sre renuired? 2 (e.g. for UART/CAN communication) 4 (e.g. for SPI communication)

Basic isolation provides a Reinforced isolation

single layer of insulation (up to 800 Vrus system

Is basic or reinforced 0
working voltage)?

isolation required?

Creebane? e Min. 4 mm Min. 8 mm
page: (SOIC-8 150 mil) (SOIC-16 300 mil)
Clearance? 0 Min. 4 mm Min. 8 mm

1) Assumption: pollution degree 2, material group Il
2) Pollution degree 2, material group |
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Infineon

i

Key differences between the two families

Application requirement Dual-channel isolator Quad-channel isolator

How many channels

; [ °| communication)
are required?

_H_ rced isolation
o oasmnmen 100 Vys System

Is basic or reinforced a
isolation required?

Isolation types according to IEC-60664

2)
e ng voltage)
isolation

in.8 mm
2
Diedilia i -16 300 mil)
A A
Clearance? e Min. 4 mm Min. 8 mm

1) Assumption: pollution degree 2, material group Il
2) Pollution degree 2, material group |
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Key differences between the two families Infineon

Application requirement Dual-channel isolator Quad-channel isolator

How many channels

Sre renuired? 2 (e.g. for UART/CAN communication) 4 (e.g. for SPI communication)

basi forced WReinforced isolation
s basic orreiniorce 0 Shortest distance along the surface of the |5 t6 800 Vgys system

isolation required? insulating material between two conductive parts | working voltage)?

Creepage? a

Clearance? 0

Min. 8 mm
(SOIC-16 300 mil)

;
7y Min. 8 mm

1) Assumption: pollution degree 2, material group Il
2) Pollution degree 2, material group |
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Key differences between the two families Infineon

Application requirement Dual-channel isolator Quad-channel isolator

How many channels

Sre renuired? 2 (e.g. for UART/CAN communication) 4 (e.g. for SPI communication)

b asicorreintorced Basic isolation Reinforced isolation
isolation required? 0 (up to 5?58 Virws systim o (up to §00 Vs systf)m
working voltage) working voltage)
Shortest distance in air between two conductive parts Min.8 mm
?
Sreepage( (i IC-16 300 mil)
Clearance? Min. 8 mm

1) Assumption: pollution degre
2) Pollution degree 2, material

Copyright @ Infineon Technologies AG 2023. All rights reserved.
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E__ Tackling design

challenges

B

TlE ISOFACE™ TUALTA Y L—4an, Akl FEELFREFRALTE—7 v b
FrVr—va v Ot EOBBICE SRYBATNIAEBNLET,
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Common design requirements (Infineon,
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infineon
Robust CT technology Parameters for robustness &_/
Conducted 120 61((:)I00-4—6 & Immunity to conducted disturbances
Radiated e 613:)0'4'3 & Radiated electromagnetic field immunity

| |EC61000-4-4 /) Electrical fast transient/burst immunity

| ewc T
1EC 61000:4-5 & Surge immunity

Surge
IEC 61000-4-8
= PEMFI & Power frequency magnetic field immunity
| IEC61000-4-9
IMFI & Impulse magnetic field immunity

s . CISPR22/32-B ; o o
Emissions R
adiated ENE=033/e5050.B & Radiated electromagnetic field emissions

Copyright © Infineon Technologies AG 2023. All rights reserved
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ESD Electrostatic discharge immunity IEC 61000-4-2
EMI (radiated) Radiated electromagnetic field immunity IEC 61000-4-3

EFT Electrical fast transient/burst immunity IEC 61000-4-4
Surge Surge immunity IEC 61000-4-5

EMI (conducted) Immunity to conducted disturbances IEC 61000-4-6

PF-MFI Power frequency magnetic field immunity IEC 61000-4-8

Impulse-MFI Impulse magnetic field immunity IEC 61000-4-9

Radiated emissions Radiated electromagnetic field emissions CISPR22/32-B

CMTI Common mode noise immunity VDE 0884-11
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High CMTI (Infineon

Vius
™
Veor D::i?;‘:::lzator Integrated GaN Si MOSFET GaN HEMT
A
Controller ZDIB1‘410F —Jowor]
VDDD—_EW o1 1 voD2 [} T 'S )
ePio1 [ outA | NA [ ', I
pwm1| ——"|ins \ outs | } {]
GND [ ——|eno1 I GND2 [ |
e ISOFACE™ ;g
Integrated GaN
PR v.., Digital Isolator Re i i
2[' __2DIB1410F 12V oot vnol o S s
8 voo1r | vop2 [} - oﬁvﬂ f _/— _/_
! =—=Cwoa
OUTA INA [} C|FAULT
INB outs [} Clpwm S
i Slew rate
GND1 | GND2|[} ~ ~ %
I : | I 1 (dv/dt) 2V/ns 20V/ns 200V/ns
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L—2O0aEYE— K] F/»rXﬂﬁﬂE (CMTI) AERENhET,

Tl FEA VEZ VAV APTEBTEICLYESERLT —NN—Ya—b 7o H =V a—
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“7&»74Vb A&, BREIMNSOZD /A4 X=ELEEERIOZ>Y hO—F—
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Supply security (infineon

Dresden, Germany
. Wafer production

Batam Island, Indonesia
Assembly, Final test

=
ZEeS
[ NN
ABRAS
// \\
PR
/ N \ //
/ SN < i
/ | _ /
e [ N (1 Neubiberg, Germany
I S Digital isolator R&D,
Sl Package and test R&D

Regensburg, Germany Villach, Austria
Wafer production Digital isolator R&D
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Pin-to-pin compatible devices (Infineon

ool Si8422AB-D-IS ADuM121N1
2DIB14x1F 1SO7721D s
Si8422BB-D-IS ADuM1281x
1+1 channel 1ISO7321CD ;
: 3 ~ Si8621EC-B-IS ADuM1201x
configuration, high 1SO7421D .
default output state ISO7421MD SI8622EE-B 13 ADUMBIOL.
1SO7221xD Si8622EC-B-IS ADuM7241x
Si8420AB-D-IS
ISO6720FBD Si8420BB-D-IS
22+I())IcBr?:r):?1I;I ISO7720FD Si8424AB-D-IS ﬁmlfzggf
configuration, low TN, = ADuM1210
defauﬁ out ut,state 5042050 e ADuM3210x
P ISO7420FMD Si8620BB-B-IS
Si8620BC-B-IS

2F v x LTI —F[IzEBREA VT 4 AV DISOFACEM FURILTAY L —4
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Consistent system performance (Infineon

Maximum propagation
delay accuracy

Copyright @ Infineon Technologies AG 2023. All rights reserved
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Component- and system-level certifications anlneon/

Component-level certifications System-level certifications

fife © o
3 (T v
IT/telecom/ Measurement/ Medical

audio control equipment
Household Adjustable

appliances speed drives

Copyright @ Infineon Technologies AG 2023. All rights reserved.
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Low power consumption Infineon
#%% Industrial automation Battery and automotive
24V side: heat dissipation reduction st gfﬂuency heaspendiEkshded
battery life
\ p \ J
3.3 Vside: drop reduction of supply
voltage (more I/O modules can be
connected to the CPU)
Comparison

Copyright @ Infineon Technologies AG 2023. All rights reserved
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Dual-channel Current consumption
digital isolator (3.3 V; 15 pF; 1 Mbps)

Infineon
ISOFACE™
2DIB1411F

TI
1SO07721

Skyworks
Sig621

ADI
ADuM121N1
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Let’s recap!
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Summary

Pin-to-pin compatibility with current market solutions
In-house supply chain
Benchmark highest CMTI performance

High propagation delay accuracy

QRRLQK

Low current consumption (@ ~1 Mbps)

Connect safely with the Infineon ISOFACE™ digital isolator families
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Visit us (Infineon

www.infineon.com/digitalisolators
(@D

FOMOBRICOWTIEERAR—Y TIHERBLLEE0,
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Contact (Infineon

Support available in English, German and Mandarin

’Q ~ N e®eo

\ /e N

Live chat Technical assistance Toll-free number Developer community

Visit www.infineon.com
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o Tnfineon
Disclaimer &_/

The information given in this training material is given as an indication for the implementation of
the Infineon Technologies component only and shall not be regarded as any description or
warranty of a certain functionality, merchantability, fitness for a particular purpose or quality of the
Infineon Technologies component.

Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind (including
without limitation warranties of non-infringement of intellectual property rights of any third party)
with respect to any and all information given in this training material.
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(infineon

Part of your life. Part of tomorrow.
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