The Fifth Generation Cascadia
Enhanced Backbone of the Cascadia



Improving the Backbone of the Fifth Generation Cascadia

Introduction of ACE — Electrical Architecture
* Enables the CTP3 and additional Safety

“ePark .Brake wlth Rollaway Mitigation

— ..__,.....’ Intelhgent BraRTrTg Control System

* Provides a smoother braking
experience and increased brake life
with Endurant Braking and Comfort

Braking:




llACE”

Electrical Architecture

CEEAce + CTP3

» 3x faster connection with CTP and
safety ECUs

* Automotive Ethernet

* 32GBs of flash memory + storage
expansion via USB connection is
possible

* Updated version of backbone
controllers

* Updated cybersecurity against
potential attacks

New Safety Enhancements

New safety ECU

4 new short-range radars; new long-
range radar

New forward-facing camera for
radar/camera fusion

Updated DA housing

Enables Intelligent Braking Control System

Better braking performance overall
Introduction of Endurance Braking,
Comfort Braking, and Brake
Temperature Monitoring System
Enablement of Rollaway Mitigation
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“ACE” Communication Enhancements

An enhanced electrical architecture that allows us to continue to offer our customers a better product
Go Better: Allows for continued enhancements of powertrain and other controllers
Stop Smarter: Enables the new Intelligent Air Treatment and Intelligent Brake Control Systems

Drive Safer: Better communication across key safety systems allow us to offer ABA6

Be Better Informed: Paired with the CTP3,
remote capabilities 4

rerdata that our customer care about along with improved

'\\<
SN

Fourth Gen Cascadla Fifth Gen Cascadia
* 4 l[ow-volume networks (LIN) :- * 5 low-volume networks (LIN)
e 11 standard networks (CAN) e 13 standard networks (CAN)
* 8 high speed networks (CANFD)
* 6 highest speed connections (ETH)



Intelligent Air System

Key Features:

* Elimination of air lines behind the dash improving noise in
the cab for driver comfort and easier diagnostics for
increased uptime

* Upgraded O-ring fittings hold air for up to 72 hours,
reducing the requirement of idling to build up the system
pressure, saving both time and fuel

* The air tanks are automatically purged, which also saves
time and eliminates the need for drivers to pull air cords
or manually drain air tanks during a pre-trip inspection

* The intelligent air system unlocks the Intelligent Braking
Control System introducing the ePark Brake and Rollaway
Mitigation

FREIGHTLINER)




Electronic Air

Processing Unit (EAPU) e
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Locations

FREIGHTLINER ‘




A Deeper Look..
ACE Architecture.
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Terminology

LEG M.43

FREIGHTLINER)

Global Navigation Satellite System
(GNSS)

Global System for Mobile
Communications (GSM)

Wireless Local Area Network (WLAN)

Bluetooth (BT)

Near Field Communication (NFC)

Universal Serial Bus (USB)

Funk 433 MHz

Funk 5.8 GHz

Connector

Ui 2Zee | e

Ethernet Base-T1

No Termination / Star Point

Ethernet Base-Tx

LVDS with direction

RS 232 Single Wire S &
D8 —_ Twisted Pair ™7 [
K-Line — Twisted Quad TQ
Marquart-BUS —_— Shielded Twisted Pair STP
SAE J1587 Double Twisted Pair DTP
LIN 19,2 kBit/s — Twisted Quad Supplied (with Power supply) TQS
CAN 125 kBit/s — Coaxial (LVDS) CX [
CAN 250 kBit/s — Analog Video (PAL, NTSC) AV @
CAN 500 kBit/s —_— Measurement CAN M E]
CAN 500 kBit/s, ? Bit identifier —
CAN 667 kBit/s —
CAN D 60 Q - Termination / Star Point
USB —_— 120 O - Termination / Star Point E ﬁ

— B Yo7

L —

—

HDBase-T
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CAN FD/Flex CAN

Why CAN FD over CAN Classic?

oo . o

#1 Increased length
CAN FD supports up to 64
data bytes per data frame

vs. B data bytes for
Classical CAN. This reduces
the protocol overhead and
leads to an improved
protocol efficiency

#2 Increased speed
CAN FD supports dual bit
rates: The nominal
(arbitration) bit-rate limited
to 1 Mbit/s as in Classical

CAN - and the data bit-rate,

which depends on the
network

#3 Better reliability
CAN FD uses an improved
cyclic redundancy check
(CRC) and the "protected
stuff-bit counter”, which
lower the risk of
undetected errors. This is
e.g. vital in safety-critical
applications like vehicles

#4 Smooth transition
CAN FD and Classical CAN
only ECUs can be mixed
under certain conditions
This allows for a gradual
introduction of CAN FD
nodes, greatly reducing
costs and complexity for
OEMSs,

opology/transceivers. In
practice, data bit-rates up
to S Mbit/s are achievable

and industrial automation.

Classical CAN

iestir rita | comrarrioss | asrenwserne [

Nominal Bit Rate
CAN FD

identifier Field [@M [ Data Field (O to 64 Bytes) _

Nominal or Data Bit Rate

The CAN FD networks introduced with CEEAce are:
1. Backbone Interior CAN FD (500/5000kb)
2. Backbone Exterior CAN FD (500/5000kb)

3. Connectivity CAN FD (500/5000kb)
4. Sub-networks of VRDUZ3

Nominal Bit Rate




Ethernet

Automotive Ethernet

Motivation
To meet with the high data rate requirement for multimedia, infotainment, ADAS functions, diagnostics, flashing and so on.

Bandwidth of a 1000BaseT 1 network is 1000 Megabit per second compared to a max. of 1 Mbps of CAN

Mssratye et Tpsecgy

Differences with traditional in-vehicle network Technologies
Automotive Ethernet is not a shared medium communication system but a switched network™* wCs » meme
DI -

The Ethernet networks introduced with CEEAce are:

1. Driver Assistance ETH (100Base-T1)

2. Connectivity ETH (100Base-T 1) o % :
3. HMI and Connectivity ETH (1000Base-T1) 1 ' wir
4. HMI ETH (100Base-Tx) R A
5. Diagnostic ETH (100Base-Tx)

Vector | Introduction to Automotive Ethemet
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A Deeper Look..
SATP
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SATP

Intelligent Air System - sATP (Scalable Air Treatment Platform)

Operation: The scalable air treatment platform is an electronic
controller that combines the functionality of an electronic air-
processing unit (EAPU) and an electronic parking brake control
module (ePBC).

It primarily controls the compressed air distribution to the braking

Air intake 5
system components and a few other vehicle systems, such as seats,

& storage

cab suspension, primary air suspensions, and a few engine auxiliary
components.

It acts as an interface between the park brake push
buttons/switches /hand control valve and respective modulator
other components valves. It also monitors pressure limits for air tanks, air
Elactiicsienal Pneumatic signal compressors, and air dryer to initiate loading and unloading cycles.




SATP Port Detail Information

DESCRIPTION

DESCRIPTION

INLET -FROM SUPPLY TANK
C1 -PRIMARYCIRCUIT

C2 -SECONDARY CIRCUIT
AUXILIARY CIRCUIT
AUXILLARYCIRCUIT
AUXILIARY CIRCUIT

SUSPENSIONCIRCUIT
INLET -EXTERNAL FILL
EXTERNALRELEASE EPB -TRACTOR

EXTERNAL RELEASE EPB -TRAILER
UNLOADER CONTROL -DRYER 1
UNLOADER CONTROL -DRYER?2
COMPRESSOR CONTROL
TRACTOR PARK BRAKE 1
TRACTORPARK BRAKE 2

TRACTORPARK BRAKE 3
TRAILER SUPPLY
DRYER PURGE SUPPLY




New modes...

Maintenance mode is for when a service member is
working on the truck and requires park brake not to be set
while outside of the vehicle. (say they need to rock the
vehicle back and forth or let a tire rotate). Anti roll away is
turned off during maintenance mode. This can be activated
via pressing and holding the park brake switch and turning
the key to off position, as well as Diagnostic Link.

Stop Your Vehicle J

Apply Service/Park Brake

Shift to Neutral v

‘ Ignition On
Brake System Ready

Al

'”'ow Mode

To Select - Press O

&, 0
r»'lj‘- mph

Tow mode is the method of putting the braking and
pneumatic electronics in a safe state while towing the e
vehicle. All other towing steps should be taken like todays SR e AP RS
vehicle. The battery cut off switch CLDS will also put the

electronics in a safe state as to not inadvertently activate

while being towed
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SBSP

Cascadia Fifth Gen

Air out of the dash with electric park brake & trailer hand control, digital/electronic gauges, and electric
switches with ECP. The frontwall pass through reduces down to seat and horn.

The electric brake pedal allows for electronic braking (EBS) primary with pneumatic backup (ABS). The pedal has
a new feel both in the stroke and braking because instead of providing a proportional amount of pressure, the
system provides a proportional amount of deceleration.

The steer axle brakes have two versions, Standard and Advanced, where Standard is similar to current mBSP %

';L

ABS (pneumatic primary with electric override) and Advanced is EBS (electric primary with pneumatic backup).
Advanced also has integrated pressure sensors for closed loop control.

i&sATP provides a variety of benefits with electronic governor and air dryer control as well as providing the i i
controls for electronic park brake.

iskCMAx is the new integrated brake ECU and drive axle valve with integrated pressure sensing.

iékThe new Trailer Control Module replaces the tractor protection valve assembly with integrated modulators, quick
release, and pressure sensors. Autonomous will require an advanced version. All valves act as relays, especially
with the TP, improvements in brake timing are expected.

aWSS, Active Wheel Speed Sensors with new AK protocol for higher resolution including low speed accuracy.

FREIGHTLINER Title of Presentation / Department / Date




BST Brake Pedal Learn

BST Brake Pedal Learning

Electronic Park Brake MOCM (wired) ignition Status

Primary Air Pressure psi Secondary Air Pressure psi

*SBSP. SATP and CPC neced to be connected to run the calibration.

>0:000 10:54:00:000 10:54:10:000 10:54:20:000 10:54:30:000 10:54:40:008

-
(=]
W
W

A

<

o Ready to start

Brake Pedal Learming Status

BST Learn
1. Chock tires and sct the park brake
2. Start truck and build air pressure o mMminemum 1170 pse
3. Do not press the brake pedal
4 Chck the Start button to start the calibratvon
Close

It is necessary to perform the BST Brake Pedal Learning after a new brake pedal has been installed. There
is no fault code or HMI indication associated with this calibration.

Once the panel has opened, the technician must chock tires, set park brake, and start the engine to
allow the vehicle to build primary and secondary air pressure. The technician will then be instructed to
slowly press the brake pedal until the learning is complete.

1. Connect the vehicle to DiagnosticLink® using the diagnostic connector.

2. Turn the vehicle ignition ON and crank the engine to running. Allow the vehicle to pressurize the
primary and secondary air systems to at least 110 psi.

3. To start the learning, the SBSP, SATP, and CPC ECUs must be connected in DiagnosticLink.
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SBSP

— 2L - —
| Supply_

TEY o

’,. r I —— -_l

"\ LANEW O T— T e

-
."..' iﬂlm ‘

FREIGHTLINER Title of Presentation / Department / Date




Communication Interface
NEXIQ3 Does not Require Additional Cable

“‘\DE‘TF’OW DTNAParis
E DSNCHA021001

\‘ T

DIAGNOST CBL |
QTY: 1 C/O:US "




» ZenZefi security certificates are needed starting with the Cascadia Fifth Gen platform that
should launch in the first quarter of 2025.

» ZenZefi certificates are not needed for Daimler products model year 2024 and older. The
users can just ignore the indicator.
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ZenZefi:DL not logged in indicator is in the lower right-hand corner of DiagnosticlLink 8.20 or newer

UMW

Traditional
Traditional
Traditional

Traditional
Referto OEM

Traditional, Engineering
Traditional, Engineering

Refer to TechLit

@ ZenZefi DL: not logged in

11:27 AM
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A couple of steps are needed to obtain the ZenZefi certificates.

The user will need to enable OIDC in DiagnosticLink and then download the
To enable OIDC navigate to the top control bar in DiagnosticLink to Tools >
Click the box “Use OIDC” then click apply.

ZenZefi certificates.
Options > Server Name.
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Ensure that there is an internet connection available for the server connection.
Navigate to the top control bar in DiagnosticlLink to Tools > Update Certificates.
A pop-up window will appear for the user to log in.
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# ) Axle Temperature, Rear Rear, Feedback - Data Yalid But Below Normal Operational Range - Most Severe Leved 520762 1 previously active Referto OEM Ve
& @) Teviler Marker Lamps - Voltage Below Nommal, Or Sharted To Law Source. 21300 4 previously active Teaditional Wid €
& @ Trailer Tail Lamps - Voltage Below Normal, Or Shorted To Low Source. 521301 4 previously active Traditional Shl
(+ ) Low Beam, Left - Current Below Normal Or Open Circuit 521080 H previously active Traditional ean
& ) SAM, BAT2 - Blown fuse or connetion faikure, 51621 4 previously active Refer to OEM nCif 2 New User ot Password @ Change Passwora
# € Can 1 Bus Error - Veltage Below Normal, Or Shorted To Low Source 52135 4 previously active Riefer to DEM ‘
& @ YPDM BAT 1 - Blown fuse or connection failure, 521605 4 previously active Traditional fted)
@) ¥PDM BAT 2 - Blown fuse or connection failure, 521625 4 previously active Treditions!
i (@) VPDM BAT 2 - Blown fuse or connaction failure. 521627 4 praviously active Teaditicnal
7 @) Trsiler Stop Lamps - Voltage Below Normal, Or Shorted To Low Source, 521143 4 previously sctive Treditions| pod
i @ A/C Compressar Clutch - Current Below Normal Or Open Circuit 520640 5 previausly active Traditions| e
7 3 MQ-Bus, Switch Bank =1, PWR - Voltage Below Norms, Or Shorted To Low Scurce 521953 4 previously sctive Refer to 0EM Mwl;:‘;’:';j;f:;m,w“ b B N
- | [UDS-37] CGWOAT - Central
® @ Lost communication with (Common Telematics Plstform) CTP for 3 seconds or longer, 524074 3 previously active Traditionsl, Engineering
(& ) CGW has detected 1 iszue with the 11333 CAN, cffline or peformance. 23515 1] previusly active Traditions|, Enginasring

Log time: §/13/2024 1:35:24 PM
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] lUDS-01] ACM3 11T - Aftertreatment Control Module 3.1
8 &) DPF Zane 2 Candition - Condition Exists
= UDS-74] CTRO1T - Common Telematics Platform

confirmed, active, permanent

Refer to TechLit
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After the user logs in a banner will pop up for a short time at the top of the screen.
If the log in is successful, the indicator in the lower right-hand corner of the screen
will turn green and display ZenZefi DL: online logged in.

Once logged in the tech does not need a continuous internet connection.
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Find

= P
Identification Iraditional
H
EF - Diagnostic certificate update is in progress. Seme device connections may be restricted, [——0—] Refer to OEM
ault Codes i Eaukis | \
I Faufts ! ATS System Faults  Fault History  Virtual Technician Data Refer to OEM
%% Troubleshoating Description Number Mode Status Troubleshacting Type A =
4 = ] [UDS-0] CPC501T - Commaon Powertrain Controller 5 Traditional
P instrumertation ) Shift Stolk Leves Position - ot Plausible 521005 14 previcusly actve Refer to Techlit Traditional
¥ ) PTConf Error Data of MCM iz Inconsistent 521054 4 previously active Refer to Techlit
) ‘ = (] [UDS-1] MCM30T - Motor Control Module 3 Traditional
5, Service Routines # @) Diagnostic failure / Life bit missing fer Turbo Charger Coolant Pump - Roct Cause Mot Known 1 med, active, perm Refer to TechLit .
@ ) Engine Crankcase Breathe: parator Speed too Low - D d jow Normel Opesational Renge - Most Severs .. 1 rmed, active, perm Refer to TechLit Traditional
s VO Centrol # € MU_SCM_E2P_DATA_INVALID - Condition Exists 521045 N confirmed, active, permanent Refer to Techlit Traditi |
. # € ECM2 injection duration 0o high - Data Valid But Above Mormal Operating Range - Moderately Severe Level 521151 16 i P 1y active, Refer to TechLit radiaona
Parameters (= ] [UDS-3] TCMO5T - Transmission Control Module 5 Refer to OEM
@ @ Clutch could not be opened sufficiently 7 previously active Teaditional, Enginesring
BB Program Desice = ) [UDS-11] ABSO2T - Antilock Braking System
¥ (B SPN/FMI=1807/17 Steering Wheel Angle / data valic, but below normal operstion range (least severe level) 1807 17 not active Enginesring 22 s 2
- @ (P SPN/FMI=520210/8 ESC-module / abnormal frequency, pulse width or period 520210 8 net active Engineering Traditional, Engmee"ng
ey oy e + (D SPN/FMI=524270/23 EEProm - NVMem Checksumfailure (Part 1) / reserved (28] 524270 28 not active Engineering Traditional, Enginee’ing
6 Cammen Pewarivain Contralie.. 21| q [UDS-|7I IPPCOTT - Integrated Predictive Powertrain Control
CPCS01T: Online st not pessible 520211 2 B Refer to TechLit
& Motor Control Module 3 + 0 Ignition status not plausible 520229 3 previously active Referto Techlit
MENEOT! Linkine 1= ] [UDS-23] ICUCO1T - Instrument Cluster »
- gmmx""°' Lo B E2E monitoring of signal group frame 5G_SCA_C13 Pkt 523037 3 not active Engineering (X ) E I
e Antilock Braking System [~ [UDS-25] HVAC_FO1T - HVAC Front
ABSQ2T: Online # ) FCU conroller - Yoltage below nomal or shorted to low source 523318 4 previcusly active Traditional, Engineering
Integrated Predictive Powertt.. | | = () [UDS-33) SSAMOZT - Single SAM
@ Steering Angle Sensor 1 ) Teziler Option Power #1, Relay Control - Voltage Below Nermal, Or Shorted Ta Low Source. 521760 4 previcusly active Referto OEM
e SASO1T: Online + @D Axle Temperature, Forward Rear, Feedback - Data Valid But Below Normal Operational Range - Most Severe Level 520761 1 previously active Refer to OEM 1:13PM
a :":‘T}élé""regl Chs!el ¥ D Asle Tempersture, Rer Rear, Feedback - Dats Valid But Below Normel Operstions| Range - Most Severe Level 520762 1 previcusly active Refer to OEM 6/27/2024 EZS
L eE 'ﬁ'm;"'"‘ 3 (@) Teailer Marer Lamps - Voltage Beiow Normsl, Or Shorted To Low Saurce. 21300 a previeusly active Teadittional i/ dle
HVAC FOIT: Online 4 @) Trailer Tail Lamps - Voltage Below Mormal, Or Shorted To Low Source. 521301 4 Traditional
e Single SAM # @ LowBeam, Left - Current Below Mormal Or Open Circuit 521080 5 Traditional
SSAMQ2T: Online @ ) SAM, BAT 2 - Blown fuse or connection failure. 521621 a previcusly active Refer to OEM
6 gz‘:\‘ﬂf;mz, + 0 Can 1 Bus Eror - Voltage Below Normal, Or Shorted To Low Source 522135 4 previously active Referto OEM
2 Aftertreatment Control Modu... * o YPDM BAT 1 - Blown fuse or connection failure, 321625 4 previcusly active Traditional
ACMIIT: Online ¥ () VPDMBAT 2 - Blown fuze or connection feilure. 521626 a previcusly sctive Treditionel
. gfl’_gm'm““ Platform @ @) VPDM BAT 3 - Blown fuse or connection failure. 21627 a previously active Traditional
_ Ex(enslonnllil;letmin 2 4 @ Teailer Stop Lamps - Voltage Below Normal, Or Shorted To Low Source. 521143 4 previously active Traditional
e XMC202T: Online # © A/C Compresser Clutch - Current Below Normel Or Open Circuit 520640 5 previously sctive Traditionel
0 :;::mrismm s ) MQ-Bus, Switch Bank #1, PWR - Voltage Below Noemal, Or Shortad To Low Source 521963 a previcusly active Referto OEM
ol S— 1= () [UDS-37] CGWOAT - Central Gateway
ECPOIT: Online # @ Lost communication with (Comemon Telematics Platform) CTP for 3 seconds o longes, 524074 31 previously active Traditional, Enginesring
3 Extension Module Cabin T @) COW has detected an issue with the 11939 CAN, offline or performance. 523515 kil previously active Treditionsl, Enginesring
XMCO2T: Online 1 (] [UDS-61] ACM311T - Aftertreatment Control Module 3.1

6 Door Control Module - Driver
DCMDQ2T: Online
& Door Control Module - Passen...
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