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Automotive E/E architecture evolution:

Moving from conventional architecture = domain architecture = zonal architecture

Distributed Domain Zonal
Body Powertrain Infotainment Central
Gateway
ECUs Central ECUs
ADAS Powertrain Chassis gateway
domain domain oo domain
controller controller controller
CUs ECUs ECUs #EEJS ECUs ECUs oo
= Domain-specific domain = Centralized architecture with domain- .
= Separate ECUs for specific functions controllers independent ‘central computer’
« Limited functional integration = Cross-domain controller = Zone ECU with very high domain-
with higher level of independent software consolidation
= Low-speed nv?atwork based on CAN/LIN/Flexray software consolidation - Gigabit network with multi-Gigabit
® Modular architecture with hardware-centric = Cloud connectivity switches and new network tech
system integration = High-speed Ethernet as = Deep cloud integration with more &
backend network more functions based on the cloud
% Littelfuse Source: McKinsey Report

Expertise Applied | Answers Delivered Littelfuse, Inc. © 2024 2


https://www.mckinsey.com/industries/automotive-and-assembly/our-insights/automotive-software-and-electrical-electronic-architecture-implications-for-oems

Zonal architecture is the future of
automotive in-vehicle communication
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= Domain architecture controls and divides by function = Software-based approach
= Computation can be performed locally = A central computer is linked to sensors and devices through zonal
= Challenging if the sensors and devices are farther gateways
from control module = Offers better scalability
= Need additional wiring and interfaces = Simplifies cabling and improves reliability
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Click the product series in the
table below for more info

Zonal Control Unit (ZCU)/Zonal Gateway block diagram

CAN
LIN CAN FD FlexRay Ethernet
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Technology Series
Fuse 437A, 440A, 441A
PPTC ASMD, miniASMD
. TPSMC, SLD8S,
TVS Diode SZ1SMA, SZSMFAL
MOV AUML, MLA Auto
Schottky Diode DST
TVS Diode Array AQ24-01FTG
TVS Diode Array —AAQQ224 400(3\’\4?[2)’
TVS Diode Array AQ24CANFD
TVS Diode Array/ AQ24ETH-02HTG/
Polymer ESD AXGD
TVS Diode Array/ AQ3130, AQ3118/
Polymer ESD AXGD
TVS Diode Array AQ1003 O:Séé—?; 009,
MOV MLA Auto
TVS Diode TPSMB, TP6KE,

SZSMF4L, SZ1SMA
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https://www.littelfuse.com/products/fuses/aecq-compliant/437a.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/aecq-compliant/440a.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/aecq-compliant/441a.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Fuse
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/asmd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=PPTC
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/miniasmd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=PPTC
https://www.littelfuse.com/products/tvs-diodes/automotive/tpsmc?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive-and-high-reliability-tvs/sld8s.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive-and-high-reliability-tvs/sld8s.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/szsmf4l?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/varistors/surface-mount/auml.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/surface-mount/ml-auto.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aqxx-01ftg.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24com_02?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24canfd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24canfd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24eth_02htg.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/axgd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq3130.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq3118.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/axgd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq1003-01ltg?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq1005.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq3522-01ltg.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/varistors/surface-mount/ml-auto.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/automotive/tpsmb.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/tp6ke.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/szsmf4l?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/sz1sma?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode

Potential Littelfuse products for
Zonal Control Unit (ZCU)/Zonal Gateway

[@ Click the product series in the }

table below for more info

Technology Function in application Product series Benefits Features
Fuse 437A, 440A, 441A Ex‘cel!gnt. temperature .stability and performance Tested to ne.w AECQ spemﬁcatpn; fast response to
Short circuit protection — e — reliability; compact design fault current; surface mount device

PPTC ASMD, miniASMD Meets automotive standards; compact design AEC-Q200 qualified; small footprint 2029/1812 size

TVS Diod TPSMC, SLD8S, Excellent clamping capability; fast response time; |AEC-Q101 qualified; meets IEC standards for ESD
o Load d tecti SZISMA, SZSMFAL | compact design protection and ISO for load dump protection
oad dump protection - : ;
MOV AUML, MLA Auto Offers rugged protection and excellent transient AEC-Q200; load dump energy rated per SAE

energy absorption; compact design

Specification J1113; surface mount device

Enables the design of high-efficiency power

Ultra-low VF; high temperature capability;

Schottky Diode Reverse blocking/output rectification DST supplies by eliminating reverse polarity condition low forward voltage drop to 100 V and 10 A
i - ) Clamp transient to a safe level preventing Low capacitance 30 pF and leakage current
TVS Diode Arr AQ24-01FTG
S Diode Array |LIN Bus protection catastrophic failure; compact design (0.1 pA); small form factor SOD882
i ' AQ24COM-02, Ensures reliability of the equipment without AEC-Q101 qualified; low leakage current and
TVS Diode Array | CAN Bus protection AQ24CANFD performance degradation clamping voltage
TVS Diode Array  FlexRay protection AQ24CANFD Ensures reliability of the equipment without AEC-Q101 qualified; low leakage current and

performance degradation

clamping voltage

TVS Diode Array

Polymer ESD

Ethernet protection

AQ24ETH-02HTG

Approved by OPEN Alliance 100/1000 BASE-T1
Ethernet

Safely absorb repetitive 1,000 times ESD strikes
with £30 kV contact discharge (ISO10605)

AXGD

Preserve signal integrity; withstand high levels
of ESD

AEC-Q200 qualified; ultra-low capacitance;
low leakage current

Polymer ESD

TVS Diode Array

ESD protection for antenna, WiFi, and
another chipset

AXGD

Preserve signal integrity; withstand high levels
of ESD

AEC-Q200 qualified; ultra-low capacitance;
low leakage current

AQ3130, AQ3118

Back-to-back configuration allows usage in
RF circuits

AEC-Q101 qualified; low capacitance; low leakage
current; small form factor

TVS Diode Array

ESD protection for audio amplifier

AQ1003, AQ1005,

Clamp transient to a safe level preventing

Low capacitance 30 pF; leakage current

SZSMF4L, SZ1SMA

AQ3522 catastrophic failure; compact design (0.1 pA); small form factor SOD882
. Offers rugged protection and excellent transient AEC-Q200; load dump energy rated per SAE
MLA Aut
MoV VO protection o energy absorption; compact design Specification J1113; surface mount device
i ility; ime; |AEC-Q101 qualified; meets IEC standards for ESD
TVS Diode =5 sssitm far LED) B TPSMB, TP6KE, Excellent clamping capability; fast response time; Q qualifi

compact design

protection and ISO for load dump protection
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https://www.littelfuse.com/products/fuses/aecq-compliant/437a.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/aecq-compliant/440a.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Fuse
https://www.littelfuse.com/products/fuses/aecq-compliant/441a.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Fuse
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/asmd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=PPTC
https://www.littelfuse.com/products/polyswitch-resettable-ptcs/surface-mount/miniasmd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=PPTC
https://www.littelfuse.com/products/tvs-diodes/automotive/tpsmc?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive-and-high-reliability-tvs/sld8s.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive-and-high-reliability-tvs/sld8s.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/szsmf4l?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/varistors/surface-mount/auml.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=MOV
https://www.littelfuse.com/products/varistors/surface-mount/ml-auto.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=MOV
https://www.littelfuse.com/products/power-semiconductors/discrete-diodes/silicon-schottky.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Schottky+Diode
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aqxx-01ftg.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24com_02?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24canfd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24canfd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24eth_02htg.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/axgd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/axgd.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=Polymer+ESD
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq3130.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq3118.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq1003-01ltg?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq1005.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq3522-01ltg.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/varistors/surface-mount/ml-auto.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=MOV
https://www.littelfuse.com/products/tvs-diodes/automotive/tpsmb.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/tp6ke.aspx?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/szsmf4l?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode
https://www.littelfuse.com/products/tvs-diodes/automotive/sz1sma?utm_source=Spotlight&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode

Automotive Ethernet is
the backbone of zonal architecture

Automotive Ethernet standards:

Infotainment Doort vax OPEN  10Base-Tis  100Base-T1  1000Base-T1 ~MGBase-T1
’Q‘ Window l O~ ALLIANCE |EEE 802.3cg IEEE 802.3bw IEEE 802.3bp IEEE 802.3ch
0 controls -
Front 0
d lighting \ Data rate 10 Mbps 100 Mbps 1,000 Mbps 13 .g/t?p/)s
Z/ . Ta.il
lighting Symbol rate = 12.5 MHz 66 MHz 750MHz g'g’éﬁ;
Z | Z |
T mode — module ¢ Distance 1,000 m 40m 40m 15m
( e —— Central #Lanes 1 1 1 1
gateway .’))
/ Comparison of technologies:
Zonal Zonal -
module module [:}:] Automotive CAN/CAN-

Features Ethernet FD/CAN-XL H
~ 1 Mbps (CAN)
? / Data rate 1100'\2;%"35 8 Mbps (CAN-FD) 20 Kbps
! Door | P 20 Mbps (CAN-XL)
- i -

ECU .
" Power
Climate v pressure . . Electric seats
[ L interconnect B ’
control F rain Applications erconnect, ABS powertrain, mirror
camera, radar, engine control T
infotainment u

CAN-FD/10 MBPS Automotive Ethernet Il 1 GBPS Automotive Ethernet M > 10 GBPS Series
B 100 MBPS Automotive Ethernet B 10 GBPS Automotive Ethernet

OPEN Alliance SIG is a non-profit industry alliance of mainly automotive industry and technology providers formed to
enable wide-scale adoption of Ethernet connectivity as the standard in automotive networking applications.
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https://opensig.org/about/about-open/

ESD protection requirements for the automotive
Ethernet as defined by the OPEN Alliance

Arrangement of ESD suppression device Target values for ESD suppression device

e L e b e L L L L L b e B L L Lt e b L L L LD L L Ll i Parameter Target value
! Transceiver block V, V, i
i oPx BAT ' Working direction |Bi-directional
; ESD device DC | -
1000 BASE-  Plock  cyc | |heration voltage 524y
T1 MDI i L PFLT : mex
11 A A ¢ TRX-P ' |EsD i 2100 V
_ P | Y Y| TRX-N FLT TC ' rigger (Required because the ESD device should
T 11 FLT XMII voltage not be triggered by serious RF transmissions).
Cs .
1 .
R R R — I +15 kV contact discharge for unpowered
ECU ESD ! 2 ESD ' ESD robust device using discharge module according to
connector J_ : a air::t :asn:‘:s: ISO 10605 (discharge storage capacitor
Cs R3 = ! 9 9 C = 150 pF and discharge resistor
— =, ] R =330 Q).
Acronyms: 1
VeaT I ESD: ESD suppression device [ .
> - = CMC: Common mode choke | Mlnl_mum number >1,000
CcM FLT: Individual filter for data-line or other signals | of discharges
Supply o (optional) !
—— — termination TC: 1000BASE-T1 transceiver (PHY or Switch) ! TLP characteristic
1
1

PFLT: Power supply filter

= 10BASE-T1S EMC Test Specification for ESD Suppression Devices

= 100BASE-T1 EMC Test Specification for ESD Suppression Devices

= 1000BASE-T1 ESD Device Test Specification

WA Littelfuse
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according to
[IEC1]

I/V characteristics

Littelfuse, Inc. ©2024 7



https://opensig.org/wp-content/uploads/OA-10Base-T1S_ESD-device-Test-Specification-v1.0.pdf
https://opensig.org/download/document/OA%20100Base-T1_ESD%20device%20Test%20Specification%20v2.0.pdf
https://opensig.org/download/document/OA%201000Base-T1_ESD%20device%20Test%20Specification%20v1.0.pdf

Littelfuse ESD protection &

Click the product series in the
table below for more info

solutions for the automotive Ethernet

Product series

AXGD

AQ24ETH-02HTG
(Q2 2024 release)

AQ3400, SESD

P P e e e e e e e o e e e e e B o B e e e e o = o P P P P P PP PP PR EEEE R o | Technology
i Transceiver block Voox Vear !

i DC : Polymer ESD

: ESD device | Suppressor
1000 BASE-  block gy i 1
T1 MDI i Ly TRYp PFLT :
. | : : = | RN FLT TC i TVS Diode Array
11 :
I C, n FuT (ML
ECU ESD| Ri R2 ESD — : 2 TVS Diode Array

1
connector J_ !
- GCs Rs — = :
o Acronyms :
VeaT ESD: ESD suppression device :
= = CMC: Common mode choke 1
| CM FLT: Individual filter for data-line or other signals :
Supply 2 (optional) !
— —— termination TC: 1000BASE-T1 transceiver (PHY or Switch) i
! G_ND PFLT: Power supply filter !
1

WA Littelfuse
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https://www.littelfuse.com/products/polymer-esd-suppressors/xtremeguard-esd-suppressors/axgd.aspx?utm_source=SFD&utm_medium=In-vehicle+communication&utm_campaign=Polymer+ESD+Suppressor
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24eth_02htg.aspx?utm_source=SFD&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq3400.aspx?utm_source=SFD&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/sesd-series-ultra-low-capacitance-diode-arrays?utm_source=SFD&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array

Littelfuse ESD protection solutions
comparison for the automotive Ethernet

el e T ]
AQ24ETH-02HTG

Parameter Target value AXGD | (Q2 2024 release) I
| |
Working direction Bi-directional Bi-directional | Bi-directional |
l I
Operation voltage (Vbcmax) 224V 32 V max. : 27V :
[ |
ESD trigger voltage =100V 250V | 160 V |
l I
+15 kV contact discharge for unpowered device using | |
ESD robustness discharge module according to ISO 10605 (discharge 30 KV I 30 KV I

against damage storage capacitor C = 150 pF and discharge resistor R =
330 Q) | |
i |

Minimum number

of discharges > 1,000 pulses > 1,000 pulses : > 1,000 pulses :
| |
Link to the datasheet = AXGD Datasheet | Contact Littelfuse Sales I
b oo o e o - - — b

AQ24ETH-02HTG is approved by OPEN Alliance to protect 100/1,000 BASE-T1 Ethernet against ESD
24 Littelfuse
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https://www.littelfuse.com/media?resourcetype=datasheets&itemid=020b2bf2-064c-4ff1-a898-b4ec805b2fea&filename=littelfuse-xtremeguard-axgd-datasheet

CAN Bus overview and ESD requirements

Arrangement of ESD suppression device

SPLIT
CANH F— @
CAN Bus Rtz
Transceiver A A A )
(Y Y Y1)
Rtz
CANL— ®
Common mode
choke
(optional)

WA Littelfuse
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ol

G

ESD

i P [P

CAN Bus

T e

CAN Bus characteristics and

ESD specifications

Features

High-speed CAN

Low-speed CAN

Physical layer

ISO 11898-2

1ISO 11898-3

1 Mbps (CAN)

Data rate Up to 5 Mbps (CAN-FD) Up to 125 Kbps
Up to 20 Mbps (CAN-XL)

Cable length 30m 500 m

DB 12V System: -3/16V 24 V System: -3/32 V.

supply voltage

Termination 2.2 kQ serial

resistance 120 Q shunt on each line

Common mode

min./nom./max.
CAN_L: -2.0/2.5/

min./nom./max.
CAN_L: -2.0/2.5/

voltage (V) CAN_H: /2.5/7.0 CAN_H: /2.5/7.0
Standards CAN protection specification
1ISO 10605 ESD robustness up to 30 kV (R =330 Q,

(ESD protection)

C = 330 pF) and low ESD clamping voltage

ISO 7637-3 pulse 3a/3b
(Surge protection)

Must pass the surge test

1ISO 16750
(Jump start)

Reverse breakdown voltage VBR > 24 V

1ISO 16750
(Reverse battery)

Forward breakdown voltage VBR < -14 V for
12 V battery. Forward breakdown voltage
VBR < -28 V for 24 V battery

Littelfuse, Inc. ©2024 10



@  click the product series in the
table below for more info

Littelfuse solutions for CAN Bus ESD protection

! i Technology Product series
1
1
: : AQ24CANA-02HTG,
SPLIT : : 1 TVS Diode Array AQ24COM-02,
1
CANHF— o : ’ AQ24COM-01
| |
! 1
! 1
! 1
CAN Bus Rri2 | :
Transceiver A A A ) i '
Y Y Y . |
1
Rz ! CAN Bus i
| |
! 1
! 1
1
CANL— . ¢ |
Common i '
mode choke ' !
(optional) ' :
== ! 1
Ce

WA Littelfuse
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https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx?utm_source=SFD&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24com_02.aspx?utm_source=SFD&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24com_01.aspx?utm_source=SFD&utm_medium=In-vehicle+communication&utm_campaign=TVS+Diode+Array

Littelfuse ESD protection solution
comparison for CAN Bus

Standard

CAN protection specification

AQ24CANA-02HTG

AQ24COM-02

AQ24COM-01

1ISO 10605
(ESD protection)

ESD robustness up to 30 kV
(R=330Q, C=330pF)
and low ESD clamping voltage

330pF 330Q), +27kV contact,
+30kV air

330 pF 330 Q, +30 kV
contact/air

330 pF 330 Q, +30 kV
contact/air

ISO 7637-3 pulse 3a/3b
(Surge protection)

Must pass the surge test

ESD, IEC 61000-4-2, +27kV
contact, +30kV air
EFT, IEC 61000-4-4,
50A (5/50ns)
Lightning, 5A (8/20us as
defined in IEC 61000-4-5

ESD, IEC 61000-4-2, +30 kV
contact/air
EFT, IEC 61000-4-4,
40 A (5/50 ns)
Lightning, 5A (8/20us as
defined in IEC 61000-4-5

ESD, IEC 61000-4-2, +30 kV
contact/air
EFT, IEC 61000-4-4,
40 A (5/50 ns)
Lightning, 5A (8/20pus as
defined in IEC 61000-4-5

2nd edition) 2nd edition) 2nd edition)
1ISO 16750 Reverse breakdown voltage VBR >
(Jump start) 24V 24V 24V 24V
Forward breakdown voltage VBR < -
1SO 16750 14 V for 12 V battery. Forward 28V 33V 33V

(Reverse battery)

breakdown voltage VBR < -28 V for
24 V battery

Link to the datasheet

AQ24CANA-02HTG Datasheet

AQ24COM-02 Datasheet

AQ24COM-01 Datasheet

WA Littelfuse
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https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24cana.aspx
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24com_02.aspx?utm_source=SFD&utm_medium=Connectivity+Autonomous+Driving&utm_campaign=TVS+Diode+Array
https://www.littelfuse.com/products/tvs-diode-arrays/automotive-qualified/aq24com_01.aspx?utm_source=SFD&utm_medium=Connectivity+Autonomous+Driving&utm_campaign=TVS+Diode+Array

Select standards for automotive applications

Standard Title General scope Littelfuse technology Region
Specifies test methods and procedures to ensure the compatibility
Road vehicles — electrical to conducted electrical transients of equipment installed on
disturbances from conduction and | passenger cars and commercial vehicles fitted with 12 V or 24 V
1SO7637-2 coupling — Part 2: Electrical electrical systems. It describes bench tests for both the injection TVS Diode Global
transient conduction along supply | and measurement of transients. It is applicable to all types of road
lines only vehicles independent of the propulsion system (for example,
spark ignition or diesel engine, and electric motor).
Road vehicles — environmental This standard applies to electric and electronic systems/
conditions and testing for electrical components for road vehicles. It describes the potential
1SO16750-2 . . 9 .| environmental stresses and specifies tests and requirements TVS Diode Global
and electronic equipment — Part 2: o . . )
Electrical loads recommended for the specific mounting location on/in the
road vehicle.
. This standard specifies the electrostatic discharge (ESD) test .
Road vehicles — test methods for . . Diode Array
ISO 10605:2008 electrical disturbances from methods necessary to evaluate electronic modules intended for PulseGuard (AXGD) Global
L vehicle use. It includes these sources of ESD: in assembly, by . }
electrostatic discharge . ) Multilayer Varistor
service staff, by vehicle occupants.

WA Littelfuse
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More information can be found at Littelfuse.com

Explore the world of Littelfuse with the electronic ecatalogs (ecatalogs.littelfuse.com)

B s A vittelruse

LPORTABLE
MEDICAL DEIVICES

Circuit Protection Sensing Products
Selection Guide , Selection Guide

Immediate need for pulmonary, cardio-vascular, and Examples of Littelfuse products found
diagnostic systems + general patient care equipment in personal care and healthcare devices
Click .1. Fetercam e “
the images 22 =

for more .—/—o
information

Robustdesigns and quality

= (g oment - :‘
Emergency Medical e Personal Care
Equipment Spotlight Solutions Spotlight

WA Littelfuse
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Local resources supporting our global customers

[ | Chicago
¥ Champaign Deventer [l
[ Madison Hoofddorp [l
M Mount Prospect
Il 7 M Rock Falls
[ | Troy
Ballinasloe [ [l
Saskatoon [
Chippenham [l [

Coventry i 0 Il ‘?
Exeter Il

Meridian .4‘ Ll Il Beverly
Rapid City [ [ | Plainville
M waltham
Long Beach [l
Milpitas Il /I M [ Allen
[l Brownsville
I W Jupiter
B Round Rock |
[l Matamoros Caldrlz.
Il Matehuala San Sebastian [l
W Muzquiz
[ Piedras Negras
[l Manaus
Legend
Ml sales L [l S3o Paulo
I rR&D

. Manufacturing

WA Littelfuse
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T H Bremen
W Bremerhaven
M Dortmund
M Essen M Beijing
™ Lampertheim Il ™ Kunshan
M Lauf an der Pegnitz [l ™ W shanghai
Il 7 B Suzhou
W Wuxi
l. [ M Kaunas
[l Tokyo
Dongguan [ [l
Q. [ Legnago Hong Kong [l Il .= iziz;z;a
B | San Martino Huizhou [l W l
in Strada Shenzhen i q
Zhongshan . | ] ? Il Seongnam
Il Seoul
B/ M Dole L [ Hsinchu
[l Saint-Claude B Taipei
M Serris
M Binan
Kanpur [ [l ™ Lipa City

Noida [l F
Singapore [l

Yen My District [l
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Partner for tomorrow’s electronic systems

Broad Product Portfolio

An industrial technology manufacturing
company empowering a sustainable,
connected, and safer world

Application Expertise

Our engineers partner directly with
customers to help speed up product
design and meet their unique needs

Global Customer Service

Our global customer service team is
with you to anticipate your needs and
ensure a seamless experience

WA Littelfuse
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Testing Capabilities

We help customers get products to
market faster, we offer certification
testing to global regulatory standards

Compliance & Regulatory

We help customers in the design
process to account for requirements set
by global regulatory authorities

Global Manufacturing

High-volume manufacturing that is
committed to the highest quality
standards
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This document is provided by Littelfuse, Inc. (“Littelfuse”) for informational and guideline purposes only. Littelfuse assumes no liability for errors or omissions in this document or
for any of the information contained herein. Information is provided on an “as is” and “with all faults” basis for evaluation purposes only. Applications described are for illustrative
purposes only, and Littelfuse makes no representation that such applications will be suitable for the customer’s specific use without further testing or modification. Littelfuse
disclaims all warranties, whether express, implied, or statutory, including but not limited to the implied warranties of merchantability and fitness for a particular purpose and non-
infringement. It is the customer’s sole responsibility to determine suitability for a particular system or use based on their own performance criteria, conditions, specific application,
compatibility with other components, and environmental conditions. Customers must independently provide appropriate design and operating safeguards to minimize any risks
associated with their applications and products. Read complete Disclaimer Notice at: www.littelfuse.com/disclaimer-electronics.
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