Diagnostics

VCM Scanner | CAN Tips | Tesla
TST — December 18, 2024
Scott Brown

Lesson Plan

» Learn about the VCM Scanner and MPVI3 from HPTuners

» Learn how to measure CAN signals and identify which message IDs

are being sent by whom

» Learn about the new technology found on the Cybertruck, service
information and support tools found in toolbox and incorporated into

the vehicle.
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VCM Scanner

« Scantool software used with interfaces like the MPVI3 from

HPTuners
» Heavily used in the “tuning world” (but that’s not why we’re here)

» Powerful tool on many carlines, exceptional on GM & Ford vehicles

VCM Scanner

* logging whenever scanning — always saves

» Read DTCs and monitor status on a single click
* Bi-directional controls on certain manufacturers

» Advanced graphing, math channels and more!
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Open Channel Config
C:\Users'stoicDocuments HP Tuners\VCM Scanner\Channel Configs\Default-read. Channels.Channels xmi

C:\Usess\stoic\Documents! HP Tuness\VCM Scanner\ Channel Configs\02-Tahoe-Misfire. Channels xmi

C:\Users\stoic\Documents\HP Tuness\VCM Scanner\Channel Configs\Default Channels xmi

C:\Usess\stoic\Documents\HP Tuners\VCM Scannes\Channel Configs\ GM_LS_ Misfire_Current_History. Channels xml

C:\Users\storc\Documents HP Tuners\VCM Scanner\Channel Configs\Misfire-History-2002-Tahoe Channels xmi

C:AUsers\stoic\Documents\HP Tuness\VCM Scannes Channel Configs\GM-6-cyl-misfire- history, Channels xmi C h a n n e | S
C:\Userstoic\Documents HP Tuners\VCM Scanner\Channel Configs\10-camaro-cur-missfire Channels xmi

C:\Users!storc\Documents\HP Tuners\VCM Scannes\Channel Configs\Promaster-ERB-Misfire History. Channels xml

C:\Users\stoic Documents HP Tuners\VCM Scanner\Channel Configs|Promaster-ERB-Misfire Current Channels Channels xmi

C:\Usess\stoic\ Documents\ HP Tuners\VCM Scanner\Channel Configs\ BMW.Channels il

C\Users\stoic\Documents\HP Tuners\VCM Scanner\Channel Configs) 2015-suburban-ve-iats-cats. Channels xml Load Vehicle Defaults
€\ Users\stoic' Documents\ HP Tuners\VCM Scanner' Channel Configs|sonec-turbo. Channels.aml
C:\Usersstoc\ Documents \HP Tuners\VCM Scanner\Channel Configs\ERB-Jeep-Misfire.Channels xmi bos?: al ClzEn i CliE
€\ Users\stoic\ Documents | HP Tuners\VCM Scanner\ Channel Configs' Misfire. Channels. xml

C:\Users!stoic\Documents HP Tuners\VCM Scanner\Channel Configs \Misfie-current-8 Channelsxmi

C\Users\storc\ Documents| HP Tuners\VCM Scannes' Channel Configs| 12-Suburban. Channels xml

C\Users stosc Documents HP Tuners\VCM Scanner' Channel Configs' 12-cruze-mduction. Channels xml
€\ Users\stoc' Documents HP Tuners\VCM Scanner' Channel Configs\ Acadia trans. Channels xmi
€\ Users\stosc\Documents | HP Tuners \VCM Scanner\ Channel Configs| I-read. Channels.xmi

C\Users\stoac' Documents HP Tuners\VCM Scanner\ Channel Configs' 12-buick-4-cyl-cams. Channels xml

Load SAE Defaults
Load Vehacle Defaults
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(@ Parameter Selector
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Calibration
Verification
Numbers

Segment 1 conclusion
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CAN BUS

Exploring with current probes and message IDs

Message IDs

Why would you need to know?

How do you know a module is
communicating?

Hunting down an anomaly?

12/18/24
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Summary

Basic analysis will solve 90% of communication problems
Exploring new ways to conquer

Questions

Cybertruck

Technology Overview
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e 800V Architecture
* 48V MV/LV
o Steer by Wire - 4 Wheel Steering -
Redundancy, Service
Cy b e rt ru C k e Comms: Etherloop, A2B, CAN, CANFD, LIN,
LVDS, UART/CAN
Technology Overview ¢ Modules: VCLEFT, INFO, APP, VCRIGHT,
VCREAR, HVBATT
e Security, BLE, UWB,
* Service, Diagnostics, SI, EWD, Connectors
and more!

Scott Brown

Safety — MV/LV

Connections

e Light Blue tape = 48v
(mid voltage)

¢ Follow Service
Procedures

Discénnect MV Power

Scott Brown
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Voltages

Low Voltage Mid Voltage High Voltage

Scott Brown

Safety - LV
Connections

Scott Brown




12/18/24

Scott Brown

Pin Purpose Pin Purpose
1 Spare 9 External charger

interface =
2 Spare 10 Spare
3 isoSPI_Low 1 E-CPA return /

detect 76 54321
4 E-CPA out 12 isoSPI_High

LI 0 U L I > kA )
5 Factory 13 Spare
Programming |

6 Spare 14 Spare 15
7 Spare 15 Ground (Batt -)
8 Spare 16 |Power In (Batt +)

30
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VSEC = Domain - LF Vehicle Controller

Security

Authentication

Scott Brown

Authentication Endpoint e Power 10.5V
ALEx AT A ULE UART over CAN
Authentication Endpoint
BLE + UWB + NFC

Authentication Endpoint
BLE + UWB

Authentication Endpoint D
NFC only

T=== Multidrop UART over CAN

16
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v Specm

By default, VCDOOR sub-usage is set to Front Left

In case of a vehicle power loss, VCDOOR will receive 12V from the jump post (if connected) to release the door latch. VCDOOR Door presenter
can also boost the jump post voltage to 48V using an internal buck converter. This will allow the window to short-drop since the Lateh
window regulator operates at 48V. .
Serviceability
Overview
Door presenter VCDOOR
Diagnosis

The door presenter is an actuator that pushes the door out of the vehicle body by a few degrees, allowing the user to grab the door
from the belt area and bring it to the desired position. It contains a DC motor connected to a clutch and gear mechanism, which
converts the motor's rotational motion to linear motion to extend or retract the presenter. It also integrates a hall sensor to

Repair routine
Door presenter
Diagnosis

measure the position of the presenter.
Repair routine

ntroller

The door presenter will operate between five positions: As of 9-26-2024 | don't believe this Latch
statement is correct Diagnosis
Position name Physical position
Fully retracted - Zero position VCDOOR receives 48V from the LFCONTROLLER
Jump Post is only connected to LFCONTROLLER
Homed Body position minus 5 mm ‘
Primed Body position minus 0.5 mim It contains a Boost converter that can make 48V
from 12-16+ the jump post provides
At Body Body position
33

Rescue

Reviving from the
dead

Scott Brown
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HVBATT

Structural - 8oov
1263kWh
4680

Scott Brown

Scott Brown

Structural Battery Pack

Ancillary Bay Cover

Fasteners

Qs Il —t

Ancillary Bay Cover

Ancillary Bay
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e 48v Window Motors

C LO S U R E S e Door Modules -> Departure from norm

¢ All modules are the same - LF Master
* Opening Servos -
¢ Frameless - Service Caution

Scott Brown

DIAGNOSTICS
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Thank you

Scott Brown
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