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SERVICE BULLETIN

ISSUE DATE: 04/25/2018

SERVICE BULLETIN SUBJECT: | Bendix ABS ECU Replacement

VINs or MODELS AFFECTED: NYCT and other Customers with Clever Devices Monitoring
COMPLETE BY: Next available service opportunity

SERVICE BULLETIN #: SB-18-28

NOTICE! It is expected that this process will require 2 hours per bus. Please
schedule appropriately to minimize vehicle downtime.

BENDIX ABS ECU REPLACEMENT

Description

This replacement is necessary to correct a bug found in the Bendix ABS ECU software that was
causing relative wheel speed messages to be duplicated over CAN. The Bendix ABS ECU will need
to be swapped out and the commissioning/calibration process will have to be completed before the
vehicle can be returned to service.

Tools/Parts Required:

Tools Required:
e Torx Bit and Driver Set
¢ Allen Bit Socket (4mm)
e Torque Driver for Torx and Allen Bits (capable of up to 50 in-Ib)

Parts Required:
e 035864 — ABS ECU (New Firmware for Clever Devices interface)

Programs Required:
¢ Bendix ACom Diagnostics 6.8




Bendix ABS ECU Replacement Procedure:

The purpose of this procedure is to replace the existing ABS ECU with a unit with new firmware.

1. Power off the vehicle and perform Proterra Lockout/Tagout.

2. At the rear of the bus interior, remove the screws that secure the rear deck cover panel,

remove the cover panel and set aside.

4. Disconnect the harness from the existing ABS ECU.

PC028 PC029
ABS ECU ABS ECU
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5. Using a 4mm Allen bit socket (or Allen wrench), remove the four (4) screws, lock washers, and
flat washers that secure the ABS ECU to the vertical bracket on the rear deck plate.

Bendix ABS ECU

6. Place the removed ABS ECU aside for return to Proterra/Bendix.

7. IMPORTANT! Document the Serial Number of the new ABS ECU and Vehicle ID (Bus
Number) that the new ABS ECU is being installed on.

8. Position the new ABS ECU (035864) in position against the body and using a 4mm Allen
wrench (or bit and driver), install and slightly tighten the four (4) socket head cap screws, lock
washers and flat wasers securing the ABS ECU to the vertical bracket on the rear deck plate.

Zi

Flat Washer

Lock Washer

Screws

9. Using a Torque Driver, torque each of the four Socket Head Cap Screws to 44 in-lb.
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10. Connect the harness to the newly installed ABS ECU.

PC028 PC029

11.Position the rear deck cover panel in place and install the screws that secure the rear deck
cover panel to the frame.

12.Remove Lockout/Tagout and power on the vehicle.

13.Completing the following Bendix ABS ECU Configuration Procedure.
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Bendix ABS ECU Configuration Procedure:
The purpose of this procedure is to verify that the Bendix ABS ECU has the appropriate settings for
the vehicle.

1. Verify that the Vehicle Master Disconnect switch at the rear of the bus is ON.

2. At the Drivers Workplace, turn the Master Switch to the ON position to activate switched low
voltage power.

3. Ensure that the bus has at least 100 PSI of air pressure in the primary and secondary tanks.
Note: If the vehicle does not have air pressure, apply external air to the vehicle to refill the
tanks or temporarily turn on high-voltage to air up the tanks and then turn the bus OFF and
back ON so that only Low-Voltage is powered. If using an external air supply, the external air
may be left connected during the configuration procedure.

4. Raise the bus into the air and place jack stands under the frame AND axles.
WARNING! Follow proper site Safety Procedures for using lifts.

5. With the vehicle fully supported by jack stands, carefully lower the wheel lifts so that the
wheels can spin freely with the parking brake released.

6. Connect NEXIQ USB link adaptor to the rear deck OBD port using the pink “Volvo/Mack”
adapter and ensure the green power light illuminates. Connect the USB port to the laptop.

NEXIQ
adapter
Green
NEXIQ to
OBD

adapter

Rear
Deck
OBD Port
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7. Open the ACom Diagnostics 6.8 program on the laptop.

8. Select the first line in the pop-up menu, “EC-60" controller.

Starter for ACom® Diagnostics 6.8

==

Bew

Starter for ACom® Diagnostics 6.8

ECU

EC-60

EC-60

EC-80

Wingrman

FLC20

WORAD VS400/DI1L
TPHS

Trailer Link

Tractor Lift &xde ABS
TABSE

TABSE Advanced
TABSE Adwvanced
EC-30

EC-17

ABS Ux

ABS2x

EC-30T

kAC-30

Al8

Connection line
SAE
CAN
G
CAN
CAN
J1939
CAMN
R3232
SAE
SAE
FLC

By CAN
SAE
SAE
SAE
SAE
SAE
SAE
SAE

Pratocol

J1587

ups

uos
TR20/UDS
ups

J1539

J1933

Rs232

J1587

J1587

UDS ower PLC
LIDS ower CAN
J1587

J1587

J1587

J1587

J1587

J1587

J1587

Diagnostic Control

l #j Startwith ECU l

l ’ Startin demo mode

l Q:) Detect ECL... l
I

9. Click the “Start with ECU” button, which should transfer you through a connection screen to the

main unit configuration window.

10.From the Home screen, click “Installation”.

[ ACOM® Diagnostics 6.8.3.2

=

File Configure ESP  Information Tests Help

e

T : _
Ehicle Interface AdaptContraller Configuratior ECU Status

aJ;‘u
OTCs

Calibrate ESP Sensors Wheel Speed

@ e

11.Click through the Warning screen.

NOTICE! If the Installation Tests option is not available, then it may need to be unlocked on
your laptop - contact the responsible Engineering party for assistance.

IMPORTANT!: The vehicle frame needs to be set on jack stands since each wheel will need to

be turned independently to verify sensor function.
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12.Verify the installation tests to be performed. The following Items should be checked from the
“Customize” menu of the Installation Tests main screen:

Customize Steps _ ﬁ

ECL Infarmation - ‘

v| Sensor sequence test Steer Axle

¥ Sensor sequence test Drive Axle
Sensor sequence test Additional Axle

v Pulse mu:nd?;latcnrtest Steer Axle ‘ 6 Laics) ‘

¥ Pulse modulator test Drive Axle
Fulse modulator test Additional Axle

v Baftery Woltage test

v| Traction Lamp test
Fetarder Test ‘ A Up ‘

m

Traction disable test
hanual Enable/Disakble ATC Switch

v ATC Valve #1 (Drive Axlg) test ‘ 3 Down ‘
AT C Y alke #2 (Steer Axla) test =7 .

Fepon Settings
[ Do not remember Technician's name
+ Sawve Report using YN as Filename

Folder: E]

" Always ask for Folder and Filename

Installation Test Report Format
" HTKL Format (= TEXT Format

YWheel Speed Unit
+ hAph (Miles per hour) i

Dther Settings
Iv If current step is failed do not enable next step

[ iConfirmation if Service Brake applied (Fulse Modulator Test)

13.Scroll down on this screen to view the additional tests:

Pressure Sensor Tests -
Steering Angle Sensar Test
Lateral Acceleration sensaor test
Engine Limiting Test
Diagnostic Switch
Dffroad ABS Switch test
Deep Snowfhiud Switch test
Brake Lamp
Brake (stop Lamp) switch test
HSA Lamp test
HSA switch test
HSA Solenoid test
¥ YWy'arning Lamp test
Scratchpad =

14.Click “OK” to save these settings and return to the Installation Tests main window, then return
to the Home screen.
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15.From the Home screen click the “Controller Configuration” button to configure the system.

(% ACOM® Diagnostics £.8.3.2
File  Configure ESP Infoem

Tests Help

Q % e & # B v

ECL Status DOTCs Calibrate ESP Sensors  Wheel Speeds  Installation ngponéntTestsBesetAElS Controller

-

Ehicle Interface AdapWgntraller Configuratio

16. Click the “Modify” button.

Configuration window
s o e R €
ABE: 4514M — = = oy |)
p— r— : | o —
! ! =
~Retarder : |
| Self config
Cantral: Mot Controlled . : L
~ATC g—é i % Broadeast |
Caontral: Brake and Engine A4S :
— — Steer Axle : 2 Sensors / 2 . of) Aul0
~Tire size [rpm] { Tone Ring size | _ Modulators .
Steer Axle 514 / 100 b e atareors 12 i
) dowm " pqditional Axle: Controlled by e i
Drive Axle 514 /100 = modulators from drive axie = i - ! ? Help |
Additional Axle 505 /100 StesrAxle  NOTE: Typical Installation Drive Axle | Additional Axle |
Lo exa B o

17.Set the parameters on this screen to match the screenshot for the bulleted items below:
e Steer Axle =522
e Drive Axle = 522
e ATC Control = Brake

Change Configuration
| rAntilock
ARS ;;\txle contral r;ljdc'jfj
EEl odine :
Diive Individual e
Additional Mg,
X Close
~Tire size [rpm] Linits ~Tone Ring size—— | [ Retarder
Steer Axle 376-365 Steer Axle Imn vl Contral: INDtCDntrDIIEd j
Drive Axe I7EIED Drive Axle |1DD vl ~ATC —_
Addiional Axe. [505 | 375685 | | AddifionalAde [100 -] || Contol.  [CBRAKE I-| ’II

18. Verify the configuration has the appropriate settings for the vehicle in question. When these
settings have been changed, select “Write” option.
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19.Close the “Change Configuration” menu, back to the Configuration window, then click the

“Broadcast” button.

20.0n the J1939 tab, ensure the communication parameters match the following screenshot and
then click “Write” to save this configuration.

J1587 {19357 Jaae7 |

Configurable Parameters

Parameter | Description

[ Type

HRW_TX
[JCCVsS_TX
WSI_TX

High Resolution Wheel Speed
Cruise Control/Wheel Speed
Wheel Speed Information

P EBC1_TX

Electronic Brake Controller

Read/Write
Read/Write
Read/Write

Set Only

x LCancel |

21.From the home screen in ACOM Diagnostics 6.8, Click the “DTCs” button to check diagnostic

codes from the vehicle ABS system.

bhiclz Interface Adaptontoller Confiquratior - ECL Status

Calltrate ESP Sensars  Wheel Speeds

Installation  Zompanent Test: Raset ABS Controller

[ ACOM@ Diagnostics 6.8.3.2
Ele Corfigue  ESP [rformation  Tests Help
ol " - i

22.Investigate and correct all DTCs. There should be NONE active before proceeding.

Diagnostic Trouble Code window

Active DTCs I DTC Ewvents | Infa. Events |

Current Engine Haours:

Drezcription

Fhdl

_ <mw|

<@ Repair

Service Data?

Stop lamp switch not detected 127 7
Dirive Axle Right PRV common open circuit 1 10 5 Figad |
Drrivve Axle Left PMY: cormmon open circuit 1 a 5
Dirive Axle Right WSS: open or shorted 1 4 2 S E'? Clear |

Blink Code 1-3
Fault Description
EC-60 and engine ECU over the J1939 link
Connector X1 (15 Way) X1 (15 Way)
Terminals 2 - J1939 low 6 - J1939 high
Tests Check for damaged or reversed J1939 wiring
Check for damaged or corroded connectors
Verifv presence of enaine ECU on J1939 link

J1939 engine communications loss of communications between the

-

O oosd) (0o0000) (0000600

o0 O @ O o 0O 0000 o 0 0000

Q 5396 00’0600 6% 0600
X 1 x 2 3(-3

Feport

? Help

i

E LClose
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23.Click “Clear” to clear the currently displayed DTCs.

24.Click “Read” to check the system for currently active DTCs.
NOTICE! If any active DTC codes re-appear, investigate and repair the problems before
starting the installation tests in the following section.

25.The “Component tests” screens can be used to diagnose and fix problems with ABS systems.
After all the non-standard codes have been corrected, click on the “DTC Events” tab and click
“Clear” to clear all historical DTCs left over from the vehicle build process.
Note: Now you are ready to begin the installation tests.

Diagnestic Trouble Code window
] Info. Events ]
Current Engine Hours: M L
Diezcription Oeccur. Count | Power Up Time |Weh. Welocity | Time Stamp -
= =noid open cincuit 1 =) e
Additional Axle Left P releaze zolenoid shorted to wolta 1 <10z 0 mph |
Cirive Axle Left *##55: open or shorted 1 <10z 0 mph 110 [pwar. cycles Read
Cirive Ale Right w55 open or shorted 1 <10z 0 mph 110 [pwr. cycles
Steer Axle Left PRMY: common open circuit 1 <10z 0 mph 110 [pwar. cycles 5? Clear
Drrivve Axle Left PRY: common open circuit 1 <10z 0 mph 110 [pwar. cycles
Crrive Axle Right PRMY: cormmon open circuit 1 <10z 0 mph 110 [pwar. cycles Fegort
Steer Axle Right PMY: common open circuit 1 <10z 0 mph 110 [pwar. cycles
J1933 zerial link 1 10=-15m 0 mph 179 [pwar. cycles 2 Hep
J1939 engine communications 1 <10z 0 mph 19E [pwr. cycles -
Inactive ABS faults cleared by 255 power cycles 1 <10z 0 mph 198 [puar. cycles
ATC or ESP Dizabled / Dynamometer Test Mode Active |1 <10z 0 mph 204 [pwr. cycles E Llase
J1939 engine communications 1 <10z 0 mph 213 [pwar. cycles
Self Configuration by diagnostic tool 1 <10z 0 mph 213 [pwar. cycles
Cirive Axle Left \WS5: open or zhorted 1 <10z 0 mph 217 [pwar. cycles
Drrivve Axle Right "WSS: open or zhorted 1 <10z 0 mph 217 [pwnr. cycles
Steer Axle Right PMY: common open circuit 1 <10z 0 mph 217 [pwnr. cycles
Steer Axle Left PMY: common open circuit 1 <10z 0 mph 217 [pwar. cycles
Drrivve Axle Left PRY: common open circuit 1 <10z 0 mph 217 [pwnr. cycles i

26.Return to the home screen, click “Installation”.

[ ACOM® Diagnostics 6.8.3.2

File  Configure ESP Information Tests Help
=il K C 3 -
i £ Q L @ e 9 5
Ehicle Interface AdaptController Corfiguration ECU Status DTCs Calibrate ESP Sensors  Wheel Spee Installation  Lomponent TesttReset ABS Controller
V

27.Click through the Warning screen.
NOTICE! If the Installation Tests option is not available, then it may need to be unlocked on
your laptop - contact the responsible Engineering party for assistance.

IMPORTANT!: The vehicle frame needs to be set on jack stands, with the wheels freely
hanging, since each wheel will need to be turned independently to verify sensor function.
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28.Click “Start/Next” button at the top of the installation menu. The program will communicate with
the controller and set up the system configuration one step at a time. Follow the instructions
and ALWAYS have someone watching on the outside of the vehicle for safety.

29.During the “Sensor Sequence test”, one person should manually spin each wheel when called
for to allow the ABS sensors to register readings.

30.For the sensor sequence test on the Drive axle, you must get under the vehicle and manually
unplug the LEFT wheel speed sensor to get only the RIGHT side reading. After spinning the
axle with one sensor unplugged, plug the sensor back in and spin both wheels for the “LEFT”
side sensor reading.
Note: If the procedure is stopped in the middle of the test for some reason (fix a sensor, lamp,
whatever), you will have to start ALL of the Installation tests over again from the beginning.

‘| Test _Steps : I Pulse modulator test Steer Axle [ Start/tlest
«f  ECU information
- The test sequence executes a chuff test on each
s Sensor sequence test Steer Axle
= Pul dulator test Stear Axd rmodulator attached to the selected wheel(s) for 10-12 = Stap
Su 58 MOEUIAIDrISs Sgr A:?I seconds, with 3 seconds pause between the —
ensor sequence test .rwe e s,
Pulse modulator test Drive Axle :
Iz Bepeat
Battery voltage test Please apply the brake now
Traction lamp test )
Fetarder test 1 Steer Rightwheel Frirt
Traction disable test 2 Steer Leftwheel
ATCvatve &1 (Drive Aue) test
Confirmation X
Engine Limiting Test g
WWarning lamp test <P The service brake should be applied during this test.
Scratch pad dat ot p
Eratch pad oata / Have vou applied service brake? Lstomize. .
Help
E Claze
Test progress: | NN

31.At the end of test sequence, enter the OEM name and vehicle VIN number for that vehicle.

32.YOU MUST Click the “SAVE” button before you close the window or else you will have to start
the tests all over again. Once this procedure is finished and the bus has been reset, the ABS
amber warning light on the dash should be off.

Installation Test window

/I EZZ‘ StTm I Scratch pad data [ Start et
. B Complete the form and write these essential

- Sensorseguence test Steer Axle
- Pulse modulator test Steer Axle
«# Sensorseguence test Drive Axle

data to the ECU (if the ECU supports this = stop
feature) -

¥ Pulse modulator test Drive Axle

< Battery voltage test OEM name: [Froterra nc
< Traction lamp test
" Retardertest Plant lacation IGreenleIE, SC
AT vae 1 e At et Wi NS REEEAEE
- Engine Lirniting Test EOL date e
- Warning larmp test -
> Scratch pad data “Wehicle m: ‘!.2 Use the Save or Print button ko areate report |
Technicizu ﬂ
= e i |
B close |
Done 7 Yes
Test progress:
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33.Keep a copy of these ABS configuration records. It should be printed off or saved.

34.Close out of the Installation Test window, you are finished with the programming.

35.Disconnect from the vehicle ECU by closing out of all dialog boxes.

36.Unplug the NEXIQ unit from the diagnostic port.

37.Reset the bus, by turning it off and then on again.

38.Upon vehicle startup, verify that the amber ABS light on the dash is no longer lit continuously.
Note: Both the ABS and ATC indications should illuminate for a few seconds on startup and
then disappear.

39. Verify the ABS system activates the modulator valves on all front and rear wheels in sequence

on 24-Volt Key On.
Note: You should hear sounds like “click, click”...... "click, click”.
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