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Front Door

72.00

Removal

1.

Shut down the engine, apply the parking brakes,
and chock the tires.

Front Door Removal and Installation

6. Remove the 11 mounting screws on each door that

attach the door jam seal to the support post.

Remove the cotter pin and remove the clevis pin
from the clevis that connects the door rod linkage

2. Remove the motor assembly access cover mount- assembly to the aft levers. See Fig. 1.
ing screws. Remove the access cover. .
. s . Remove the E-clip from the aft door hex shaft.
3. If equipped with air-operated doors, remove the air Loosen the top aft lever capscrew and nut. Pry
filter. See Subject 120 for instructions. the aft lever off the hex shaft. Remove the door rod
4. If equipped with air-operated doors, remove the linkage assermbly, nylon washer, and lever support
pneumatic actuator assembly. See Subject 110 for spacef.
instructions. Remove the four capscrews that attach the tray
5. If equipped with electrically operated doors, re- assembly to the header panel.
move the electric actuator assembly. See Subject
130 for instructions.
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04/29/2004 720540
1. Lever Lower Support Spacer 5. E-Clip 9. Aft Clevis Pin
2. Cotter Pin 6. Forward Clevis Pin 10. Lever Upper Support Spacer
3. Nylon Washer 7. Lever 11. Tray Assembly
4. Hex Shaft Standoff 8. Door Rod Linkage Assembly 12. Upper Door Seal

|. 1, Passenger Door Assembly

Attachment 24
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Front Door

72.00

Frcént Door Removal and Installation

10. With the help of an assistant, lift the door assembly
out of the hex shaft bearings in the stepwell.
Remove the door assembly from the stepwell.
Retrieve the nylon washers from between the door
iand hex shaft bearings.

In{tallation

1. Place the nylon washers on top of the hex shaft
ibearings in the stepwell. With the help of an assis-
itant lift the door assembly into the door stepwell.
‘Align the hex shafts with the nylon washers and
‘hex shaft bearings in the stepwell. Position the tray
‘mount door support against the header panel.

2. Instali the four capscrews that attach the tray
i mount assembly to the header panel.

3. If removed, install the two lower hex shatt levers
 onto the hex shafts.

4,  The cam positions should match the reference
; angles shown in Fig. 2. If necessary remove the
i levers and install them at the proper angles. See
: Flg. 2.

5. . Place the lever upper support spacer onto the aft
. hex shaft. Align the top aft lever with the lower aft
i lever. Install the top aft lever onto the hex shaft.
. Do not tighten at this time.

6. Place the nylon washer around the clevis pin hole
+ on top of the lower aft lever.

7. Slide the door rod linkage assembly (non ad-
. justable end) between the two aft levers. Install the
i clevis pin through the top aft lever, door rod link-
age assembly, nylon washer, and bottom aft lever.

. Install a new cotter pin to lock the clevis pin.

o

.| Press the top aft lever down until it contacts the
. upper support spacer. Install the E-clip onto the
. hex shaft. Tighten the aft lever capscrew 10 Ibf-ft
. (14 N-cm).

9. Tighten the top aft lever nut 10 Ibf-ft (14 N-m).
10. With the doors closed tightly, adjust the door rod

linkage assembly to align the clevis pin hole with
the forward hex shaft lever.

11. Position the door jam seals against the support
. post. Secure the door jam seals to the support
with the 11 mounting screws.

12,

13.

14,

15.

16.

If equipped with electrically operated doors, install
the electric motor assembly. See Subject 130 for
instructions.

it equipped with air-operated doors, install the
pneumatic actuator assembiy. See Subject 110 for
instructions.

If equipped with air-operated doors, install the air
filter. See Subject 120 for instructions.

Install and tighten the motor assembly access
cover mounting screws.

Remove the chocks from the tires.

10072
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Front Door 72.00

Front Door Removal and Installation

45° REF

05/19/2004 \ 1720557

1. Clevis 3. Door Rod Linkage Assembly
2. Jam Nut 4. Microswitch

Fig. 2, Cam Positions With Doors Open (pneumatic door shown, electrical door similar)
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Front Door

72.00

Pneumatic Actuator Removal and Installation

Removal

1.

Shut down the engine, apply the brakes, and chock
the tires.

Drain the air supply.

Remove the pneumatic actuator assembly access
cover mounting screws from the header panel
above the passenger door. Lower the access
cover. If equipped with a cover-mounted emer-
gency release switch, label and disconnect the air
lines from the release switch.

Remove the access cover.

Remove the air filter assembly. See Subject 120
for instructions.

Disconnect the air line from the pneumatic
actuator. See Fig. 1.

Remove the cotter pin from the forward hex shaft
lever clevis pin. Note the position of the nylon
washers for assembly reference. Remove the cle-
vis pin and nylon washers from the actuator as-
sembly clevis, forward hex shaft lever, and door
rod linkage assemobly.

8. Remove the four capscrews, flatwashers, and
nuts that attach the pneumatic actuator mounting
bracket to the tray mount. Remove the pneumatic
actuator assembly from the bus.

Installation

1.

Place the pneumatic actuator assembly on the
tray mount. Align the pneumatic actuator assembly
with the four mounting holes. Install the mounting
capscrews, washers, and nuts.

Slide the actuator assembly clevis onto the forward
hex shaft lever. Insert the nylon washers in the
correct position. Align and insert the clevis pin
through the nylon washers, actuator assembly
clevis, forward hex shaft lever, and door rod linkage
assembly. Install a new cotter pin.

Connect the air line to the pneumatic actuator.

install the air filter assembly. See Subject 120 for
instructions.

Adjust the door linkage. See Subject 140 for
instructions.

Position the pneumatic actuator assembly access
cover on the header panel above the passenger
door.

If equipped with a cover-mounted emergency re-
lease switch, connect the air lines to the release
switch.

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 0, July 2004

05/19/2004 f720555
1. Tray Mount 8. Dash Valve
2. Hex Shaft 9. Air Filter Bracket
3. Hex Shatt Lever Fastener
4. Forward Clevis Pin 10. Air Filter Mounting
6. E-Clip Screws
6. Jam Nut 11. Air Filter Mounting
7. Pneumatic Actuator Bracket

12. Air Line

13, Aft Clevis Pin

Fig. 1, Pneumatic Actuator Assembly
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7200 Front Door

Pneumatic Actuator Removal and Installation

8. Install and tighten the access cover with self-
tapping screws.

9. Remove the chocks from the tires.
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72.00

Front Door

Air Filter Removal and Installation

Removal

1. Shut down the engine, apply the brakes, and chock
the tires.

Drain the air supply.

Remove the pneumatic actuator assembly access
cover mounting screws from the header panel
above the passenger door. Lower the access
cover. If equipped with a cover-mounted emer-
gency release switch, label and disconnect the air
lines from the release switch.

Remove the access cover.

5. Disconnect the wire harness electrical connector
from the microswitch.

6. Disconnect the air lines from the air filter. See
Fig. 1.

7. Remove the two capscrews, nuts, and washers
that attach the air filter bracket to the tray. Remove
the air filter and bracket assembly. See Fig. 2.

Installation

1. Place the air filter and bracket assembly on the
tray mount assembly. Attach the bracket to the tray
mount using two capscrews, washers, and nuts.

Connect the air lines to the air filter.

Conngct the wire harness connector to the mi- 05/19/2004 1720555
croswitch. 1. Tray Mount 8. Dash Valve

4, Position the pneumatic actuator assembly access g ;:":’; gg:g Lever S égsfé';ee'r Bracket
cover on the header panel above the passenger 4. Forward Clevis Pin 10. Air Filter Mounting
door. 5. E-Clip Spreyvs .

5. it equipped with a cover-mounted emergency re- s' ‘,’,?:'.fuw‘atﬁc Actuator - S'r;::,'(';?r Mounting
lease switch, connect the air lines to the release ) 12. Air Line
switch. 13. Aft Clevis Pin

6. install and secure the access cover with self- Fig. 1, Pneumatic Door Components

tapping screws.
7. Remove the chocks from the tires.

1201
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72.00

Front Door

Air I
|

Filter Removal and Installation

05/]1 2/2004

1{ Flatwashers
2, 1/4-Inch Nuts

720549

4. Air Filter Bracket 7. Microswitch
5. Microswitch Mounting Block
6. Air Filter

3] Seif-Tapping Screws

Fig. 2, Air Filter

1202
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ﬁ Front Door 72.00

Electrical Actuator Assembly Removal and

Installation
Removal 3. Remove the actuator assembly access cover
- mounting screws from the header panel above
1. tShhutt'down the engine, apply the brakes, and chock the passenger door. Remove the access cover.
e tires.
4. Remove the clips and screws that connect the
2. Remove the screw that fastens the emergency emergency release cable to the header panel and
release handle to the handle stem that passes release lever. See Fig. 1.

through the actuator assembly access cover. Re-
move the handle.
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72.00

Front Door

Electrical Actuator Assembly Removal and

Installation

5. Disconnect the wire harness electrical connectors
!rom the actuator and two microswitches.

6. Remove the cotter pin from the front hex shaft lever
flevis pin. Note the position of the nylon washers
for assembly reference. Remove the clevis pin
and nylon washers from the actuator assembly

clevis, forward hex shaft lever, and door rod linkage
assembly.

Remove the four capscrews, flatwashers, and
nuts that attach the actuator assembly mounting
bracket to the tray assembly. Remove the actuator
assembly from the bus.

0{?/ 12/2004

1. Lever Lower Support Spacer 6. Forward Clevis Pin

2. Cotter Pin 7. Emergency Release Lever 12. Hex Shaft Lever
3. Nylon Washer 8. Locknut 13. E-Clip

4. Hex Rod Standoff 9. Washer

5. Clevis 10. Actuator Assembly

1720847
11. Door Rod Linkage Assembly

Fig. 1, Electrical Actuator Assembly
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Front Door

72.00

Electrical Actuator Assembly Removal and

Installation

1.

Place the actuator assembly on the tray assembly.
Align the actuator mounting bracket with the tray
assembly mounting holes. install the mounting
capscrews, washers, and tighten the nuts.

Slide the actuator assembly clevis onto the forward
hex shaft lever. Insert the nylon washers in the
correct position. Align and insert the clevis pin
through the nylon washers, actuator assembly
clevis, front hex shaft lever, and door rod linkage
assembly. Install a new cotter pin.

Connect the wire harness connectors to the actu-
ator and two microswitches.

Adjust the door linkage. See Subject 140 for
instructions.

Route the emergency brake cable to the emer-
gency release lever.

Install the clips and screws that connect the emer-
gency release cable to the header panel and re-
lease lever.

Paosition the actuator assembly access cover on
the header panel above the passenger door. Se-
cure the cover with self-tapping screws.

Install the emergency release handle, and, with
the retaining screw, secure it to the handle stem
that passes through the actuator assembly access
cover.

Remove the chocks from the tires.

Installation

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 0, July 2004
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Front Door

72.00

Pneumatic Actuator Assembly

1. Shut down the engine, apply the brakes, and chock
the tires.

Drain the air supply.

Remove the pneumatic actuator assembly access
cover mounting screws from the header panel
above the passenger door. Lower the access
cover. If equipped with a cover-mounted emer-
gency release switch, label and disconnect the air
lines from the release switch.

Remove the access cover.

Remove the cotter pin from the front hex rod lever
clevis pin. Note the position of the nylon washers
for assembly reference. Remove the clevis pin
and nylon washers from the actuator assembly
clevis, front hex shaft lever, and door rod linkage
assembly. See Fig. 1.

6. Place the doors in the fully retracted position.
Slide the door rod linkage assembly over the lower
front hex shaft lever. Loosen the door rod linkage
assembly jam nut. See Fig. 2.

7. Adjust the door rod linkage assembly to align with
the hex shaft lever clevis pin hole. Temporarily
install the clevis pin. Adjust the door rod linkage
until there is light pressure on the door edge seals.
Tighten the jam nut.

Remove the clevis pin.

Slide the actuator assembly clevis over the front
upper hex rod lever. Align the clevis with the hex
shaft lever clevis pin hole.

10. insert the nylon washers in the correct position.
Align and insert the clevis pin through the nylon
washers, actuator assembly clevis, front hex shaft
levers, and door rod linkage assembly. Install a
new cotter pin.

Door Adjustment

15. Position the pneumatic actuator assembly access
cover on the header panel above the passenger
door.

16. If equipped with a cover-mounted emergency re-
lease switch, connect the air lines to the release
switch.

17. Install the access cover with self-tapping screws.

_ 05/19/2004 1720555
11. Loosen the pneumatic actuator clevis jam nut. 1. Tray Mount 8. Dash Valve
12. Extend and retract the doors. Observe the door g: ::;(( 2222 Lever S égsfé',:eerr Bracket
operation. 4. Forward Clevis Pin  10. Air Filter Mounting
. ; : 5. E-Clip Screws
13. Adjust the actuator connection to provide full ex- s ;
) \ " \ 6. Jam Nut 11. Air Filter Mounting
tension of the actuator in both directions. 7 Pneumatic Actuator Bracket
; ; 12. Air Line
14. Tighten the jam nut. 13. Aft Clevis Pin
Fig. 1, Pneumatic Door Components
140/1
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72.00

Front Door

Door Adjustment

!

1)

04/20/2004

E-Clip

Lever Lower Support Spacer

1720540
9. Aft Clevis Pin

: 5.
2. Cotter Pin 6. Forward Clevis Pin 10. Lever Upper Support Spacer
3, Nylon Washer 7. Lever 11. Tray Assembly
4, Hex Shaft Standoft 8. Door Rod Linkage Assembly 12. Upper Door Seal
Fig. 2, Door Rod Linkage
18i Remove the chocks from the tires. 4, Remove the access cover.
5. Remove the clips and screws that connect the
Electric Actuator Assembly emergency release cable to the header panel and
release lever.
1. Shutdown the engine, apply the brakes, andchock 6. Remove the cotter pin from the front hex shaftlever
the tires. clevis pin. Note the position of the nylon washers
2. Remove the screw that fastens the emergency for assembly reference. Remove the clevis pin
release handle to the handie stem that passes and nylon washers from the actuator assembly
| through the actuator assembly access cover. Re- clevis, front hex shaft lever, and door rod linkage
" move the handle. assembly. See Fig. 3.
3 Remove the actuator assembly access cover 7. Place the doors in the fully retracted position.

mounting screws from the header panel above

. the passenger door.

Slide the door rod linkage assembly over the front
lower hex shaft lever. Loosen the door rod linkage
assembly jam nut.

140/2

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 0, July 2004



Front Door

72.00

Door Adjustment

P P —_
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05/12/2004 720547
1. Lower Support Spacer 6. Clevis Pin 11. Door Rod Linkage Assembiy

2. Cotter Pin 7. Emergency Release Lever 12. Lever

3. Nylon Washer 8. Locknut 13. E-Clip

4. Hex Shaft Standoff 9. Washer

5. Clevis 10. Actuator Assembly

Fig. 3, Electrical Door Components

8. Adjust the door rod linkage assembly to align with
the front lower hex shaft lever clevis pin hole.
Temporarily instali the clevis pin. Adjust the door
rod linkage until there is light pressure on the door
edge seals. Tighten the jam nut. See Fig. 4.

9. Remove the clevis pin.

10. Slide the actuator assembly clevis over the upper

1.

front hex shaft lever. Align the clevis with the hex
shaft lever clevis pin hole.

insert the nylon washers in the correct position.
Align and insert the clevis pin through the nylon
washers, actuator assembly clevis, front hex shaft
levers, and door rod linkage assembly. Install a
new cotter pin.

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 0, July 2004
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72.00

Front Door

Door Adjustment

04/29/2004 1720540
1. Lever Lower Support Spacer 5. E-Clip 9. Aft Clevis Pin

2. Cotter Pin 6. Forward Clevis Pin 10. Lever Upper Support Spacer

3. Nylon Washer 7. Lever 11. Tray Assembly

4. Hex Shaft Standoff 8. Door Rod Linkage Assembly 12. Upper Door Seal

Fig. 4, Door Rod Linkage
12. Loosen the actuator clevis jam nut. 18. Position the actuator assembly access cover on
the header panel above the passenger door. Install

13. Extend and retract the doors. Observe the door P P b

14.

1b.
1B.

17.

operation.

Adijust the actuator connection to provide full ex-
tension of the actuator in both directions.

Tighten the jam nut.

Route the emergency brake cable to the emer-
gency release lever.

Install the clips and screws that connect the emer-
gency release cable to the header panel and re-
lease lever.

and secure the access cover with self-tapping
SCIews.

19. Remove the chocks from the tires.

140/4
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Smart Switches

54.16

General Information

The smart switch, unlike a conventional switch, re-
quires a device to read the identification code resis-
tors within the smart switch. The device that reads
the identification code resistors is the bulkhead mod-
ule. The identification code resistors indicate the
function the switch controls on the vehicle (lights and
actuators), as well as the position of the switch (ei-
ther up, middle, or down). See Fig. 1 for examples of
smart switches. Smart switches also require drive for
the status indicator (on/off) of the function and the
backlight function symbol.

07/07/2006
1. Rocker Switch
2. Pilot Light

3. Paddle Switch

544875

Fig. 1, Smart Switches and Pilot Light

A pilot light is similar to a smart switch in several
ways. They plug into the same harnesses and mod-
ules. Pilot lights have their own unique internal identi-
fication code resistors like smart switches. However,
unlike smart switches, pilot lights are only used as
indicator pilot lights. There is no switching mecha-
nism. See Fig. 1.

The Bulkhead Moduie (BHM) is capable of connect-
ing with up to five smart switches through five smart
switch ports. Each Switch Expansion Module (SEM)
is capable of holding up to six additional smart
switches with as many as four SEMs possible per

General Information

vehicle. Finally, the Switch Hub Module (SHM), with
up to three Eight Switch Banks (8SB) is capable of
holding up to 24 additional smart switches and/or
pilot lights.

The following are some generai facts about smart
switch and pilot lights.

o Each smart switch/pilot light is unique, and is
identified by internal resistors.

o A smart switch does not carry the electrical
current for the function itself.

* A smart switch acts as an input to the BHM to
tell it what position the switch is in.

¢ Function identification inputs—identifies itself
as to what function it serves.

« Switch position input—tells the BHM what posi-
tion the switch is in.

» The BHM controls the indicator light in the
smart switch.

¢ The indicator turns on and stays on as long as
the function is active.

¢ The indicator blinks if the BHM does not get
the anticipated feedback.

» Each smant switch contains a backlighting cir-
cuit.

» A smart switch or pilot light can be plugged
into any of the smart switch ports either on the
BHM, the SEM, or the SHM/8SB.

Smart switches are used to control a variety of op-
tional functions on Saf-T-Liner busses such as
heated mirrars, fog lights, strobe light, warning lights,
etc. Options that use a pilot light include the wheel-
chair lift power red and power green LEDs, post-trip
inspection light, stop request pilot light, etc.

Attachment 25
(TBB 54.16 Smart Switch Service.pdf )
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- Smart Switches

54.16

Troubleshooting
Typical Smart Switch Problems

Smart switch problems can cause several types of
symptoms or faults, and must be investigated to de-
termine if the smart switch itself is the cause of the
problem. Table 1 lists symptoms and faults that may
indicate a smart switch problem.

See the heading "Definition of Smart Switch Faults"
for further explanation of each type of smart switch
fault code.

Smart switch symptoms are as follows:
« Smart switch controlied function does not work
« Smart switch indicator light does not work

Definition of Smart Switch Faults

Missing Smart Switch Fault

This fault indicates that the Bulkhead Module (BHM)
can not detect a smart switch for a function that is
programmed into the BHM by a reference parameter.
For example, a fog light switch could not be de-
tected, but a reference parameter for fog lights is
programmed into the BHM.

Duplicate Smart Switch Fault

This fault indicates that the BHM has detected more
than one smart switch for a particular function pro-

Troubleshooting

grammed into the BHM by a reference parameter.
For example, two fog light smart switches are con-
nected.

Extra Smart Switch Fault

This indicates that the BHM detects a smart switch
for a function that is not programmed into the BHM
by a reference parameter. For example, a fog light
switch is connected, but the vehicle is not pro-
grammed for fog lights.

Smart Switch VBATT Short to
Ground

This fault indicates a smart switch indicator and
backlight drive overloaded. Only smart switches con-
nected to either a Switch Expansion Module (SEM)
or a Switch Hub Module/Eight Switch Banks (SHM/
8SB) will report this fault.

Determining Which Smart
Switches the Vehicle is
Programmed to Use

Follow the instructions below to determine which ve-
hicle functions use a smart switch.

1. In Servicel.ink, click on the BHM icon.

Smart Switch Fauits

J1939

MID | SID | FMI | SA | SPN | FMI

Fault Description

164 | 022 | 07 33 16918 07

Missing Smart Switch

164 | 021 07 33 | 6919 07

Duplicate Smart Switch

164 | 020 | 07 33 16920 07

Extra Smart Switch

— | — | — | 49 |e914| 04

Smart Switch VBATT Short to Ground

— - — 128 | 6914 04

Smart Switch VBATT Short to Ground

— — - 129 | 6914 ] 04

Smart Switch VBATT Short to Ground

— — — 130 | 6914 | 04

Smart Switch VBATT Short to Ground

— — — 131 [ 6914 04

Smart Switch VBATT Short to Ground

Table 1, Smart Switch Faults

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 4, August 2006
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54.16

Smart Switches

Trc;ubleshooting

2. Click on the "Features" tab. A list of all the refer-
ence parameters that are programmed into the
BHM can be seen. Functions that use a smart
iswitch will have (smart switch) in the reference
parameter description text. See Fig. 1.

/In the ServiceLink example, the reference pa-
‘rameters which have smart switches are:

* 26-02028-007 with ID sign (smart switch)

e 26-02031-001 with driver dome lamp
(smart switch)

» 26-02032-001 passenger dome lights, IGN-
On/Acc, follows entrance door (smart
switch)

o 26-02047-011 step well lights w/2-speed
heater (smart switch)

¢ 26-02049-003 left side aft heater fan, 2
speed, |GN-enabled On/Acc (smart switch)

s 26-02050-007 with defroster fan on wind-
shield heater (smart switch) and escape
hatch w/buzzer

If the vehicle is equipped with an SEM, there will be
a separate icon on the left-hand menu. Click this icon
and a separate tab for sman switches will appear
(the same applies for the SHM icon). This menu will
list all smart switches connected to SEM and the
SHM. Smart switches connected to the BHM will not
be listed here.

Troubleshooting Smart Switch
Problems

Missing Smart Switch Fault

This fault indicates that a smart switch the BHM is
programmed to use is not connected to one of the
smart switch ports. To troubleshoot this fault, deter-
mine which smart switches the vehicle is pro-
grammed to use. Use the "Features” screen in Ser-
viceLink to determine what smart switches the
vehicle should have. See the heading "Determining
Which Smart Switches the Vehicle is Programmed to
Use".

| Currently Installed Features

v Reference Parameter L Description
' | 26-02028-007 With 1D Sign (Smart Switch) A
26-02029-000 Not Multiplexed Utility Light

. {26-02031-001

With Driver Dome Lamp (Smart Switch)

Passenger Dome Lights, IGN-On/Acc, follows Entrance Door (Smart

26-02032-001
Switch)
26-02035-017 Warn Sys- 8 Lt Pkg 8, Amb, Red Lps, Amb, Red, Gm Plts, Emerg-Ovrd
26-02044-001 Window Sash, IGN On/Acc, W/Bzr, Indicates a push-out window is
open, Auto Trans
26-02045-002 Door Controf-Std LH Dash Sw., Air-Elec, No ext. Cntr, Bat ]

26-02047-011

Stepwell Lights w/ 2-Speed Heater (Smart Switch)

26-02048-001

Not Mutiplexed, HVAC

26-02049-003

Left Side Aft Heater Fan, 2-Speed, IGN-enabled On/Acc (Smart

Switch)
26-02050-007 With Defroster Fan on Windshield Header (Smart Switch) and —
Escape Hatch w/Buzzer
26-02051-001 Backup Alarm, w/Left and Right Upper Backup Lamps
-02054-000 i i S _ hd
Refresh Features List Display Wiring Instructions
104/10/2006 1040748

Fig. 1, Installed Features Example

300/2
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Smart Switches

54.16

Next, use one of the appropriate J1939 smart switch
templates in ServiceLink (either from the BHM, SHM,
or SEM) to identify which smart switches the vehicle
recognizes.

NOTE: See the Servicelink Users Guide under
"Templates" for instructions on using Datalink
Monitor Templates.

These templates have the unique smart switch ID
number that indicates what smart switches the bulk-
head module actually recognizes as being on the
vehicle.

Extra Smart Switch Fault

This fault indicates that a smart switch the vehicle is
not programmed to use, is not found connected to
one of the smart switch ports. This can be for any
switch connected to the BHM, SHM, or SEM.

To troubleshoot this fault, first determine which smart
switches the vehicle is programmed to use. Use the
features screen in Servicelink to determine which
smart switches the vehicle should have. See the
heading "Determining Which Smart Switches the Ve-
hicle is Programmed to Use".

Next, identify which smart switches the vehicle rec-
ognizes using one of the appropriate J1939 smart
switch templates in ServiceLink (BHM, SEM, or SHM
Datalink Monitor Templates).

NOTE: See the ServiceLink Users Guide under
“templates" for instructions on using Datalink -
Monitor Templates.

These templates will give you the unique smart
switch ID number that indicates what smart switches
the bulkhead module actually recognizes as being on
the vehicle.

See Specifications 400 to cross reference the smart
switch ID number with the smart switch description.
Compare this with the smart switches you were ex-
pecting based on what features the bulkhead module
was programmed to use. See the heading "Determin-
ing Which Smart Switches the Venhicle is Pro-
grammed to Use". From this, determine which smart
switch is extra or not being correctly identified.

Duplicate Smart Switch Fault

This fault indicates that there are two or more identi-
cal smart switches connected to either BHM, SEM,
or SHM/8SB smart switch ports.

Troubleshooting

To troubleshoot this fault, first determine which smart
switches the vehicle is programmed to use. Use the
features screen in Servicelink to determine which
smart switches the vehicle should have. See the
heading "Determining Which Smart Switches the Ve-
hicle is Programmed to Use".

The switch function that is duplicated will be two or
more smart switch ports that have the same smart

switch 1D number shown in the applicable template.
The duplicate switch must be disconnected.

NOTE: See the Servicelink Users Guide under
“templates” for instructions on using Datalink
Monitor Templates.

Smart Switches VBATT Short to
Ground Fault

This fault indicates a smart switch indicator and/or
backlight drive overloaded. Only smart switches con-
nected to an SEM or SHM will report this fault.

Use Servicelink to determine which smart switches
are connected specifically to an SEM or SHM. Using
Servicelink, click on either the switch expansion
module or the switch hub module icon on the left-
hand list of ECUs. Then click on the smart switch
tab. This will give you a list of all smart switches that
are connected to the SEM and SHM. Smart switches
connected to the bulkhead module will not show on
this list. Troubleshoot these smart switches for short
circuit conditions.

Troubleshooting a Smart Switch

Controlied Option that Does Not
Work

Generally, when a function does not work when the
smart switch is activated, the problem may be due to
one of the following.

Input problems:
o Faulty smart switch.
¢ Faulty smart switch wiring.

¢ Other input conditions for the function to acti-
vate are not met. For example, the BHM does
not sense that the ignition switch is in the ON
position for the reading lights to activate.

Output problems:
¢ The output device is faulty.
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Smart Switches

Tr&pbleshooting

¢ The output device wiring is faulty.
0 Output is not wired to the correct output pin.

¢ If the output is connected to the CHM (Chassis
' Module), there may be J1939 communication
. problems between the BHM and the CHM.

» If the output is connected to the EXM (Expan-
- sion Module), there may be J1939 communica-
- tion problems between the BHM and the EXM.

o If the output is connected to the SHM, there
| may be communication problems between the
BHM and SHM.

Hardware problems:

' Fauity BHM, CHM, EXM, or SHM output driv-
ers (internal BHM, CHM, EXM, or SHM prob-
iem).

e BHM, CHM, EXM, or SHM output driver circuit
| is overloaded (too much current will cause the
output to shut off).

¢ Main VBATT fuse that supplies the output pin
is blown.

Software problems:

+ Reference parameter is not compatible with
vehicle options.

« Reference parameter has errors.

if a function does not work, and there are no active
smart switch fault codes, then the following proce-
dure will help to determine if the smart switch itseif or
its wiring is the cause of the problem. If smart switch
fault codes are active, troubleshoot them first.

To determine if the smart switch or its wiring is the
cause of the muitiplexed function not working, foliow
the steps in Table 2.

Smart Switch Problems

Step Procedure

Result Action

1 Are any smart switch faults active?

Troubleshoot faults as outlined under previous

Yes headings.

No Go to step 2.

2 Observe the smart switch indicator (if equipped)
| while attempting to operate the function with the
switch.

NOTE: If the switch does not have an indicator
light, go to step 3.

This means that function interlocks were met, but
i the BHM does not sense that the function
Blinks [ actually engaged.

steady . ) .
This does not indicate a problem with the smart
switch.
This means that some other condition(s) is not
met in order for the function to wark. For
On. then example, if the function requires that the parking
qui c'kly off brake be set in order for the function to operate,

and the parking brake is not set, then the
function will not work because the condition is
not met (parking brake not set).

Off Go to step 3.

3 Using Servicel.ink, look at the BHM features
screen.

Is there a reference parameter listed for the
function, and does it indicate the use of a smart
switch?

Yes Go to step 4.

The reference parameter for the function is not
No loaded into the BHM. Load the correct reference
parameter using ServiceLink.

330/4
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54.16

Troubleshooting
Smart Switch Problems
Step Procedure Result Action
4 In Servicelink, open the applicable smart switch The problem is not with the smart switch or its
template (either for the BHM, SHM, or SEM). wiring. The problem is either with the output
Locate the column that has the smart switch ID function, or possibly a reference parameter
that matches software decimal value for that Yes problem.
switch.
While observing the input or position status on
the template, operate the switch through each
pasition. You should note a change in either the
voltage input or position, depending on which Go to step 5.
template you are using. No
Do you see the change in switch position
reflected in the template?
5 Remove the smart switch. Check the wiring between pin 2 of the smart
i ither the BHM, SEM, or SHM/8SB.
Check resistance between pins 2 and 9 for each Yes ;v;g;?r 12%:;;;;; or
switch position. Compare readings with the )
values in Specifications 400.
Are the resistance values within specifications? No Replace the smart switch.

Table 2, Smart Switch Problems
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54.16

Specifications

Smart Switch Pin-Qut—Two Position Switch

Pilot Light Pin-Out

Table 1, Smart Switch Pin-Out—Two Position Switch

Pin Circuit Description Pin Circuit Description

2 Switch Position Input 2 Null Switch Position Input
7 Switch Function ID #1 Input 7 Pilot Light 1D #1 Input
8 Switch Function 1D #2 Input 8 Pilot Light ID #2 Input
9 Ground 9 Ground

10 Indicator (+) 10 Indicator (+)

1 Backlighting (+) 12 Indicator (-)

12 Indicator (-) Table 3, Pilot Light Pin-Out

Table 2, Smart Switch Pin-Out—Three Position

Switch

Function ID Circuit Resistance

Smart Switch Pin-Out—Three Position Switch Pins Resistance

Pin Circuit Description Pins 7 to 9 (ID #1) R1+1%

2 Switch position input Pins 8 to 9 (ID #2) R2 + 1%
Switch Function ID #1 Input Table 4, Function ID Circuit Resistance

8 Switch Function ID #2 Input
9 Ground
11 Backlighting (+)

Smart Switch Position Input Resistance (Pin 2 to Pin 9)

Lower Switch Position

Mid Switch Position

Upper Switch Position

1138-1162 Ohms

9900-10 100 Ohms

3400-3468 Ohms

Table 5, Smart Switch Position Input Resistance (Pin 2 to Pin 9)

Smart Switch/Pilot Light ID

Smart Switch/Pilot Light

Software ID
Number

Type

Switch Position
Upper
Middle
Lower

Rear Dome Lights

Rocker Switch None

On

Off

Rear Dome Lights

Rocker Switch On

Momentary On

Off
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Smart Switches

Spécifications

Smart Switch/Pilot Light ID

Smart Switch/Pilot Light

Software ID
Number

Type

Switch Position

Upper

Middie

Lower

Front Dome Lights

274

Rocker Switch

On

None

Off

Dome Lights

274

Rocker Switch

On
None

Oft

Front Dome Lights Dimmer

274

Rocker Switch

Momentary On

On

Off

Dome Lights Dimmer

274

Rocker Switch

Momentary On

Oon

Off

Driver's Dome Light

275

Rocker Switch

On

None

Off

Driver's Dome Light Dimmer

275

Rocker Switch

Momentary On

On

oft

Warning Lights

276

Rocker Switch

Momentary On

On

Off

ID Lights

277

Rocker Switch

On

None

Off

ID/Marker Lights

277

Rocker Switch

On

None

Off

Strobe Light

278

Rocker Switch

On

None

Off

Windshield Defroster Fan

279

Rocker Switch

On

On

Off
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Specifications

Smart Switch/Pilot Light 1D

Smart Switch/Pilot Light

Software ID
Number

Type

Switch Position

Upper

Middle

Lower

Luggage Compartment Light

280

Rocker Switch

On

None

Oft

Air Horn

281

Rocker Switch

Momentary On

None

Off

Destination Sign

282

Rocker Switch

On

None

Off

Air Service Door

283

Paddle Switch

On

None

Oft

Electric Service Door

283

Paddle Switch

Momentary On

Off

Momentary On

Air Service Door (Three Position Switch)

283

Paddie Switch

On

On

Off

Heater Pump

284

Rocker Switch

On

None

Off
On

Mirror Heater

289

Rocker Switch

None

oft
On

Left Front Heater

290

Rocker Switch

On

Oft

Left Rear Heater

291

Rocker Switch

On

On

off

Right Rear Heater

292

Rocker Switch

On

On

Off

400/3

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 4, August 2006



Smart Switches

Sp?cifications
i
|

Smart Switch/Pilot Light ID

’ Switch Position
“ Smart Switch/Pilot Light St:‘f:’v:?l;:rm Type :::::;
L Lower
7 Momentary On
| Crossing Arm Deactivation 293 Rocker Switch None
Oft
Momentary On
Noise Suppression 294 Rocker Switch None
| off
‘ On
Noise Suppression 294 Rocker Switch None
off
, On
| Speaker (Interior/Exterior) 295 Rocker Switch None
i off
L Amber Warning Lights 296 Pilot Light —
'L Red Warning Light 297 Pilot Light —
| Brake Lights 208 Pilot Light —
! Rear Emergency Door 299 Pilot Light —
1 On
Warning Lights 300 Rocker Switch off
I On
; On
Warning Lights 305 Rocker Switch None
off
jf Momentary On
| Warning Lights 305 Rocker Switch None
1 off
' Momentary On
f Emergency Warning (Momentary On) 306 Rocker Switch None
1 off
, On
j Emergency Warning (Off-On) 306 Rocker Switch None
[ Off
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Specifications

Smart Switch/Pilot Light ID

Switch Position
Upper
Smart Switch/Pilot Light Scftware 1D Type M::;'e
Lower
Momentary On
Warning Lights 307 Rocker Switch None
Off
Momentary On
Switch Backlight Dimmer 308 Rocker Switch On
Momentary On
Vandalock Status 309 Pilot Light —_
Warning System (Master Pilot-Green) 310 Pilot Light —
Warning System (Master Pilot-Red) 310 Pilot Light —
Red Warning Light 310 Pilot Light —
Momentary On
Warning Lights 31 Rocker Switch Off
Momentary On
On
Wheeichair Lift 312 Rocker Switch None
Off
On
Video Camera 313 Rocker Switch None
Off
On
Hatch Vent Fan 314 Rocker Switch None
Oft
On
Fog Lights 315 Rocker Switch None
Off
On
Emergency Door Light 316 Rocker Switch None
Oft
On
Warning Override 321 Rocker Switch None
Off
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Smart Switches

Specifications

I
i Smart Switch/Pliot Light ID
Switch Position
| Upper
| Smart Switch/Pilot Light Scftware 1D Type M:::::l -
L Lower
| Momentary On
Warning Override Momentary 321 Rocker Switch None
off
| Momentary On
| Warning Override Momentary 321 Rocker Switch None
* Momentary On
T On
| A/C Fan 322 Rocker Switch On
‘ On
On
Step/Door Light 323 Rocker Switch None
| Off
“T On
’{ Sander 324 Rocker Switch None
h oft
T On
Step Well Heater 325 Rocker Switch On
off
“ On
i AIC 326 Rocker Switch On
Off
On
Engine Light 327 Rocker Switch None
’ off
On
Left Side Defroster 328 Rocker Switch On
Off
| On
{ Reading Lights 329 Rocker Switch None
| Off
f Wheelchair Lift Power Red LED 330 Pilot Light —
E Wheelchair Lift Power Green LED 330 Pilot Light —
Post Trip Inspection 331 Pilot Light —
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Specifications

Smart Switch/Pilot Light ID

Switch Position

Smart Switch/Pilot Light Scttware ID Type ::: : I

Lower
On

Heated Step Tread 332 Rocker Switch None
Off
ADA Stop Request Pilot Light 337 Pilot Light —
Stop Request Pilot Light 338 Pilot Light —
On

Stop Request Switch 339 Rocker Switch None
Oft
Side Emergency Door 340 Pilot Light —
On

Master Warmning Switch 341 Rocker Switch None
Off
Life Door 342 Pilot Light —

Table 6, Smart Switch/Pilot Light ID
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Switch Hub Module

54.11

General Information

The Switch Hub Module (SHM) is a required module
of the vehicle electrical system, and acts as a slave to
the Bulkhead Moduie (see Section 54.01). The SHM
is used to connect up to 24 Smart Switches to the
electrical system, and to control specific inputs and
outputs.

The Switch Hub Module is mounted on a panel in the
sealed compartment to the left of the driver that is
accessible from inside the vehicle. It has nine harness
connections, though all may not be used. See Fig. 1.

Smart Switches are connected to the Switch Hub
Module (SHM) via intermediate modules called 8-
Switch Banks (8SB). Up to 8 Smart Switches can be
plugged directly into each bank, and up to three banks
can be connected to the SHM, via J5-BANK A, J6-
BANK B and J7-BANK C.

General Iinformation

Attachment 26
(TBB 54.11 Switch Hub Module Service.pdf)

08/13/2004

1. Cab PDM
2. Switch Hub Module

3. Cab Sidewall, Driver-Side

\» ,‘ SX " o4 e W) ' '
N ] el
SN 544509

Fig. 1, Driver-Side Cab Electronics
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54.11

Replacement

IMPORTANT: it is normally not necessary to replace
the Switch Hub Module (SHM). Removing and in-
stalling an electronic Switch Hub Module controller
should be a last resort to solving electrical problems,
unless a unit needs replacing due to physical dam-
age. Follow troubleshooting procedures in Bulkhead
Module (BHM) Section 54.01, Troubleshooting 300
to help solve electrical problems involving this module
before replacing the Bulkhead Module, Chassis Mod-
ule, or Switch Hub Module. If troubleshooting indicates
a malfunction of any of these modules, try reflashing
the parameters on the BHM, or the software on the
BHM and SHM before replacing either module. Also
check external wiring.

See Section 54.00, Electrical System, for more infor-
mation about the vehicle electrical system in general,
and Troubleshooting 300 in that section for help in
troubleshooting the entire electrical system.

1. Disconnect the negative leads from the batteries.

2. Remove the fasteners that secure the switch panel
on the driver’s left side against the cab wall, then
lift the switch panel away from the opening. See
Fig. 1.

Switch Hub Module Replacement

NOTE: The SHM is mounted on a panel in the
compartment beneath the switch panel, next to the
PDM. See Fig. 2.

3. Note the location of each of the harnesses before
disconnecting them. Pay particular attention to
the 8-Switch Bank (8SB) harness connectors
to avoid inadvertently interchanging them on
instailation. Then unplug all connected electrical
harnesses from the SHM. The module may not
have harnesses plugged in to all connectors. For
example, if a vehicle uses only one 8SB, there
should not be any harnesses connected to J6 or
J7. See Fig. 3.

4. Before removing the Switch Hub Moduie from its
mounting plate, take note of its orientation; 8SB
connectors A, B, and C should be toward the front
of the vehicle.

Remove the mounting nuts that secure the SHM
to the mounting plate and remove the SHM. See

Fig. 4.

5. Properly orient the SHM on its mounting plate. See
Fig. 2. Install the module on the mounting plate by
securing the mounting nuts.

NOTE: The module may not have harnesses for all
connectors.

12/18/2003
1. Switch Panel Mounting Fastener

YL llOll&

@@@@@0@0

2. 8-Switch Bank Mounting Fastener

Fig. 1, Switch Panel Mounting Fastener Locations
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54.1 1 Switch Hub Module
Swﬁtch Hub Moduile Replacement

) il

44
==
73

\ N N
? ~7 \
A Ln i nflnlifinll®
pomi i
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4 i C ©
08/13/2004 SN 1544509
1, Cab PDM 3. Cab Sidewall, Driver's Side

2, Switch Hub Module

Fig. 2, Driver's Side Cab Electronics

6. Plug all electrical wiring harnesses into the SHM
connectors from which they were disconnected.

7. Place the switch panel over the compartment
opening and attach the fasteners that secure the
panel.

Connect the batteries.
Check to make sure electrical components work.

1012/2004 1544543

Fig. 3, Switch Hub Module
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Switch Hub Module Replacement

12/18/2008 ! /

Switch Hub Module
Mounting Nuts

8SB Bank A Connection
8SB Bank B Connection
8SB Bank C Connection

1644376

A

Fig. 4, Switch Hub Module Installation
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General Information

Eight-Switch Bank (8SB) Replacement

Replacement

The 8-Switch Bank (8SB) is an optional module of the
vehicle electrical system. its only purpose is to connect
Smart Switches to the Switch Hub Module (SHM). The
8SB does not control any outputs.

There may be up to three 8SBs, for a total of up to 24
switches, connected to a SHM.

The 8SB is mounted directly under the switch panel
located to the left of the driver. Smart Switches plug
directly into the 8SB through the switch panel. Each
8SB has one harness connection, which connects it to
the SHM.

The 8SB does not communicate on a data bus,
therefore, it is not viewable as an Electrical Control
Unit (ECU) icon from within ServiceLink. However, it is
possible to use Servicelink to see exactly which Smart
Switches are connected to any 8S8. In ServiceLink,
go to the “Smart Switches” tab located under either
the SHM icon, or any Switch Expansion Module (SEM)
icon. In the “Smart Switches” screen, a table lists which
Smart Switches are connected to which 8SB (or to
which SEM).

IMPORTANT: it is normally not necessary to replace
the 8-Switch Bank. Removing and installing an elec-
tronic component should be a last resort to solving
electrical problems, unless a unit needs replacing due
to physical damage. Before replacing an 8SB or any of
the electrical control modules, try reflashing the param-
eters on the Bulkhead Module (BHM), or the software
on the BHM and the Switch Hub Module. Also check
external wiring.

1. Disconnect the negative leads from the batteries.

2. Remove the fasteners that secure the switch panel
on the driver's left side against the cab wall, then
lift the switch panel away from the opening. See
Fig. 1.

3. Unplug the electrical harness connector from the
8SB. See Fig. 2.

NOTE: Smart Switches will operate correctly regard-
less of their particular position on the 8SB. It is sug-
gested that they be installed in the same positions from
which they were removed, for the convenience of the
vehicle operator.

4. Note the location of the Smart Switches plugged
in to the 8SB to be removed, then remove all

\\/

@ @@@00
LW@ o)

12/18/2003
1. Switch Panel Mounting Fastener

®\2

(T VLY

610693

2. 8-Switch Bank Mounting Fastener

Fig. 1, Switch Panel Mounting Fastener Locations
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Switch Hub Module

Eiéht-Switch Bank (8SB) Replacement

ool

12/18/2003 544377

1., Switch Panel

2.| Eight-Switch Bank (8SB)
3. Lower Mounting Panel
4, 8SB Electrical Harness
si Switch Hub Module

Fig. 2, Switch Panel Assembly Installation

|

} connected switches (up to eight). To remove a

| switch, squeeze the locking tabs from the back of

| the switch, then pry out the switch from the front
using a flat blade.

l Note the orientation of the 8SB and remove the
three mounting capscrews that secure the 8SB to
! the switch panel, then remove the 8SB.
|
|
|

Properly orient the new 8SB and install the three
mounting capscrews that secure the 8SB to the

switch panel.

Install all switches on the 8SB in the locations from

which they were removed. To install a switch, push

it through the switch panel opening until it is flush
| with the panel and the tabs lock.

8’ Connect the electrical harness connector to the
| 8SB.

Place the switch panel in its opening and install
the fasteners that secure the panel.

. Connect the batteries.

-t
- ey

11. Check to make sure electrical components work.
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Troubleshooting

When troubleshooting the Switch Hub Module
(SHMY}, use Servicelink as the diagnostic tool. First,
determine if the SHM is communicating over both the
J1708 and J1939 data buses. Follow the instructions
below to determine if the SHM is communicating.

1. Connect a laptop computer to the diagnostic port
on the data bus using an approved communica-
tion adapter.

Open ServiceLink in Online mode.
Turn the ignition switch to the ON position.
Click the "Connect" button in ServiceLink.

Verify that ServiceLink returns the correct vehicle
serial number, then click "Continue".

6. Make certain the SHM is communicating with
ServiceLink by checking to see that the SHM
appears on the Electronic Control Unit (ECU) list
in ServiceLink.

If the SHM is missing or not communicating, it
will appear in red on the ServiceLink list. If the
SHM is showing up in red, click the "Refresh"
button in ServiceLink.

if the SHM appears as normal in the ServiceLink
ECU list, the data bus communication is working
correctly.

NOTE: See Specifications 400 for information
to locate power, ground, and both J1708/J1939
data bus pins.

7. If the SHM is not communicating (appears in red
on the ServicelLink ECU list), thoroughly trouble-
shoot all power/ground/databus connections to
the SHM. See the heading "Module Power Input
Checks" for power and ground testing. Also try
disconnecting and reconnecting the batteries to
reset the SHM.

if all connections to the SHM are good, try to
flash the SHM using ServiceLink. Follow the in-
structions below.

o~

Switch Hub Module Communication

7.1  Click on the SHM icon on the left side of
the screen.

7.2  Click on the flashing tab on the upper por-
tion of the screen.

7.3 Verify that the software version is
U.r.1.C1.01.00 or higher.

7.4  Click the "flash now" button in the dialog
box.

If you already have the latest SHM soft-
ware version, a message will appear say-
ing "latest available version is already on
SHM". Reflash SHM with the existing ver-
sion. ServiceLink will then bring up a mes-
sage saying "flashing SHM". Wait until
Servicel.ink is finished. The next screen
message shouid read “successful flash."
Click "OK".

if ServiceLink cannot flash the SHM due
to the switch hub module being unrespon-
sive, and all wiring checks do not show
probiems with connections, the SHM is
damaged. Replace the switch hub module.

If you can flash the SHM, but suspect
problems with inputs or outputs of the
module, continue with these troubleshoot-
ing procedures.

NOTE: See Section 54.01, Subject 300 when
troubleshooting multiplexed features. While
many of these multiplexed features use the
SHM, they are programmed into the Bulkhead
Module (BHM) and require communication be-
tween these two modules to function correctly.

Module Power Input Checks

The main power feeds to the SHM go to connectors
P8 (green connector) and P9 (gray connector). The
module also requires a wake-up and ignition signal

for the module to be enabled. See Table 1.
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Switch Hub Module

Sw}tch Hub Module Communication

Wake-Up and Ignition Signal

#tep Procedure

Result Action

‘1 Back probe connector pin P8-1.

12 volts (battery)

Go to step 2.

Measure the voltage between P8-1
and a known good ground.

Check fuse SHM_BATT_1 in the cab
PDM. Troubleshoot circuit 14L_0 if
the fuse is good.

0 volts

12 Back probe connector pin P8-2.

12 volts (battery)

Go to step 3.

Measure the voltage between P8-2
and a known good ground.

Check fuse SHM_BATT_2 in the cab
PDM. Troubleshoot circuit 14L_1 if
the fuse is good.

0 volts

3 Back probe connector pin P9-1.

12 volts (battery)

Go to step 4.

Measure the volatge between P9-1
and a known good ground.

Check fuse SHM_BATT_3 in the cab
PDM. Troubleshoot circuit 14L_2 if
the fuse is good.

0 volts

[ 4 Back probe connector pin P9-2.
‘ Measure resistance between P9-2

0 ohms resistance

Main power and ground feeds are
good.

and a known good ground.

Measurable resistance is found. | Troubleshoot SHM ground circuit

GND 1.

Table 1, Wake-Up and Ignition Signal

Thq‘ primary wake-up input to the SHM (CKT 41F, pin
P1-C) enables the SHM when this pin gets ground.
The main wake-up signal comes from the BHM when
the, multiplexed system is tumned on (as indicated by
the ICU backlighting turning ON). There are other
SHM wake-up pins, but P1-C is the main wake-up
signal, and will always have ground when the multi-
plexed system is turned ON.

The ignition input to the SHM (CKT 52D, pin P1-B)
engbles the SHM when the key is in the ON or ACC
position. This pin gets battery voltage.

Tnf‘oubleshooting SHM Outputs

Output pins on the SHM can be tested using Datalink
Monitor (DLM) templates. Use these templates to
manitor and/or control output pins, and J1939 data
bus messaging. This will aid in isolating where the
failure in the system exists, either inputs to the SHM,
outputs from the SHM, or the SHM itself.

1. Connect a iaptop computer to the vehicle using
. Servicellink, if not already done.

2., Click on the Switch Hub Module icon on the left-
- hand ServiceLink screen.

3. Click on the templates tab in Servicelink.

4. Click on the drop-down arrow under the J1939
templates. After you click on the drop-down ar-
row, you will see a list of available DLM tem-
plates for the SHM. The main output pins for the
SHM are from connectors P1, P2, and P3.

5. Select the DLM template for the connector and
pin you are attempting to test. For example, to
test pin P1.H (right front amber warning light)
select the DLM template titled "Switch Hub Mod-
ule, connector P1.

6. Use the DLM template to monitor J1939 data
bus communication between the SHM and BHM,
and also monitor the status of the output pins
(ON/OFF). DLM templates can also be used to
manually turn output pins ON and OFF. See
Fig. 1.

7. lIsolate the output that you suspect is not warking
using the DLM template.

7.1 Press "Enter Test Mode" on the DLM tem-
plate.

7.2 Press the ON button to the left of the out-
put pin you are troubleshooting.

7.3 Verify that both the "SHM to BHM" and
*BHM to SHM" status on the DLM tem-
plate are showing the output is ON.

3gor2
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Switch Hub Module Communication

| Switch Hub Module, connector P1 ; APPLIES TO: ( ENTER TEST MODE |
‘z TEMPLATE VER. 1.0, 05/11/06 Saf-T-Liner C2 EXIT TEST MODE
1 BHM to SHM SHM to BHM BHM to SHM SHM to BHM
! P1A Status Status P1.K Status Status
Qutput #12 Output #2 on 4
(Air/Electric " ing Syste
ning System
;PEN) Door NA NA OFF %:;.r)’ NA NA OFF
Status Pi.L Status Status -
P1.B Output #12 (Rear [_O_O_i_] m
Ignition input Right Red
NA Warning Lamp) NA NA OFF
Status PLM Status Status I I
cv1.c Qutput #11
ake Up (Front Right Red
NA Warning Lamp) NA NA OFF
Status Status ON PI.N Status
ZL}';« #2 Input #4
(Panel Buzzer) NA NA OFF I g:éﬁ'éf::‘g)p’ NA
P1.E 3
Status Status P1.P Status Status
Output #11 ON l Rk I -m
(Alr/Electric g“;‘&“;":‘w“’ L
Eritcr’astg:)e Door NA NA QOFF I Warning Lamp) NA NA OFF
P1.H Status Status 0.0 A ON I Status
Output #7 (Front ;l.rl;ll Brak
Rlght Amber ce Brakes
Waming Lamp) NA NA OFF NA
P1.S Status
input #5
{Entrance
Service Door NA
Control [OPEN
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Fig. 1, Switch Hub Module, Connector P1
7.4  Verily that the function on the vehicle has working correctly. There is a problem with

7.5

7.6
7.7

turned ON (panel buzzer for example).

Press the OFF button to the left of the
output pin you are troubleshooting.

Verify that both status indicators turn OFF.

Press the "Exit Test Mode" button at the
top of the template.

If the status indicators turned ON and
OFF during the above test, but the feature
on the vehicle didn’t turn ON, then OFF,
the problem is not with the SHM itself. The
problem is either within the output har-
ness, or the device that output is control-
ling (a damaged panel buzzer for ex-
ample).

If status indicators turned ON and OFF
during the above test, and the device the
output pin controls turns ON and OFF,
then the SHM and output controls are

the input control. See Sec-
tion 54.01, Subject 300 for BHM trouble-
shooting, or Section 54.16, Subject 300
for Smart Switch troubleshooting.

If the "BHM to SHM" status indicator
turned ON and OFF after the above test,
but the "SHM to BHM" status indicator
remained OFF, then there is likely an in-
ternal problem with the output pin drivers
on the SHM. This indicates the SHM

needs to be replaced.

if the "BHM to SHM" status indicator is not
communicating, as indicated by a warning
icon over the annunciator, then the prob-
lem is with the J1939 data bus communi-
cation from the BHM. See Sec-

tion 54.01, Subject 300 for BHM
troubleshooting.
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Switch Hub Module

54.11

General Information

This subject contains information on all proprietary
Switch Hub Module (SHM) fault codes for J1587 and
J1939 data bus protocols. See Table 1 and Table 2.

Fault Code Information

Also included is a reference table of all FMls for both
data bus protocois. See Table 3.

NOTE: In Servicelink, J1587 fault codes are shown
under J1708. J1587 and J1708 are essentially the
same data bus protocol.

J1587 SIDs for Switch Hub Module (SHM) MID 221
Possible
sSiD Description EMI
221 Smart Switch VBatt Short to Ground 4
231 No CAN Communication from BHM 9
Table 1, J1587 SIDs for Switch Hub Module (SHM) MID 221
J1939 SPNs for Switch Hub Module (SHM) SA 49
. Possible
SPN Description FMi
2033 No CAN communication from BHM 19
6914 Smart Switch VBatt Short to Ground 4

Table 2, J1939 SPNs for Switch Huh Module (SHM) SA 49

Failure Mode ldentifiers
Fii J1939 Description J1587 Description
00 Data valid but above normal operational range — Data valid but above normal operational range (engine
Most severe level overheating)
01 Data valid but below normal operational range — Most | Data valid but below normal operational range (engine
severe level oil pressure too low)
31 Not available or condition exists —

Table 3, Failure Mode Identifiers

Saf-T-Liner C2 School Bus Workshap Manual, Supplement 1, October 2004
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Switch Hub Module 54.11
Specifications
Specifications For switch hub module pinout information, see Table 1,
— - — Table 2, Table 3, Table 4, Table 5, Table 6, Table 7,
NOTE: Check Servicelink for vehicle-specific pinout Table 8, and Table 9.
information.
) . . For switch hub module power supply fuses and asso-
For a plan view of the switch hub module pinouts, see ciated outputs, see Table 10.
Fig- 1.
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Fig. 1, Switch Hub Module Circuit Layout
Pinouts at SHM Connector P1
Connector Pin Signal Name Signal Type
P1-A Air/Electric Door Open 0.5A HSD Output #12
P1-B Ignition Switch to Battery with
Wakeup
P1-C Module Wake-Up Signal Digital Input
P1-D Buzzer 1—Switch Panel 0.5A HSD Output #1
Saf-T-Liner C2 Schoo! Bus Workshop Manual, Supplement 1, October 2004 4001
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Switch Hub Module

Pinouts at SHM Connector P1

Connector Pin

Signal Name

Signal Type

P1-E Air/Electric Door Close 0.5A HSD OQutput #11

P1-F J1939- Data Bus Connection Data Bus Connection

P1-G J1939+ Data Bus Connection Data Bus Connection

P1-H Right Front Amber Warning 6.7A HSD Output #7
with Current Sense

P1-J Unused —_

P1-K Buzzer 2-—Switch Panel (Warning 0.5A HSD Output #2

System)

P1-L Right Rear Red Warning 6.7A HSD OQutput #12
with Current Sense

P1-M Right Front Red Warning 6.7A HSD Output #11
with Current Sense

P1-N* Entrance Service Door Closed Spare Digital Input #4

P1-P Right Rear Amber Warning 6.7A HSD Output #8
with Current Sense

P1-R Service Brakes Switch to GND with

Wakeup and
Hardware-based Output
Control
P1-8* Entrance Service Door Open Spare Digital Input #5

* The function fisted for this pin Is the highest priority. If this function is not present, the output may be used for

another function.

Table 1, Pinouts at SHM Connector P1

Pinouts at SHM Connector P2

Connector Pin

Signal Name

Signal Type

P2-A* Heater 1—Driver-Side Front, 0.5A HSD Output #6
Low-Speed Relay

P2-B* Heater 1—Driver-Side Front, 0.5A HSD Output #5
High-Speed Relay

P2-C Entrance Service Door Status Spare Digital input #1

Switch to GND Input

P2-D* Strobe Light Relay 0.5A HSD Output #8

P2-E Lower Left Taillight 3.0A HSD Output #1

P2-F Lower Right Taitlight 3.0A HSD Output #2

P2-G Escape Hatch Open Spare Digital Input #3

P2-H Unused —

P2-J* Air-Operated Stop Arm Control 0.5A HSD Output #10

P2-K Left Rear Red Warning 6.7A HSD Output #10

with Current Sense

406/2
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Switch Hub Module

54.11

Specifications

Pinouts at SHM Connector P2

Connector Pin

Signal Name

Signal Type

pP2-L

Passenger Window Sash

Spare Digital Input #2
Switch to GND input

P2-M

Left Front Red Warning

6.7A HSD Output #9
with Current Sense

P2-N*

Video Camera Box LED

0.5A HSD Output #7

P2-P

Left Rear Amber Warning

6.7A HSD Output #6
with Current Sense

P2-R

Lower Right Brake Light

6.7A HSD Output #3
with Current Sense

P2-8*

0.5A HSD Output #9

* The function listed for this pin is the highest priority. if this function is not present, the output may be used for

another function.

Table 2, Pinouts at SHM Connector P2

Pinouts at SHM Connector P3

Connector Pin

Signal Name

Signal Type

P3-A

Left Front Amber Warning

6.7A HSD Output #5
with Current Sense

P3-B

J1708- Data Bus Connection

Data Bus Connection

P3-C

Lower Right Backup Light

6.7A PWM HSD Output
#1 with Current Sense

P3-D*

Heater 2—Driver-Side Rear,
Low-Speed Relay

0.5A HSD Output #3

P3-E

Lower Left Backup Light

6.7A HSD Output #2
with Current Sense

P3-F

Upper Left Taillight

3.0A HSD Output #4
with Hardware Control

P3-G

Front Dome Light

13A PWM LSD Output
#1

Pa-H

Lower Left Brake Light

6.7A HSD Output #4
with Current Sense

P3-J

J1708+ Data Bus Connection

Data Bus Connection

P3-K

Upper Right Taillight

3.0A HSD Output #3
with Hardware Control

P3-L*

Heater 2—Driver-Side Rear,
High-Speed Relay

0.5A HSD Output #4

P3-M

Rear Dome Light

13A PWM LSD Output
#2

* The function listed for this pin is the highest priority. If this function is not present, the output may be used for

another function.

Table 3, Pinouts at SHM Connector P3
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54.11

Switch Hub Module

Sp)ecifications

Pinouts at SHM Connector J4

Connector Pin Signal Name Signal Type

J4-1 Right Backup BOD Low-side LED #1 Drive
J4-2 Left Backup BOD Low-side LED #2 Drive
J4-3 Right Tait BOD Low-side LED #3 Drive
Ja-4 Left Tail BOD Low-side LED #4 Drive
J4-5 Right Turn BOD Low-side LED #5 Drive
J4-6 Left Turn BOD Low-side LED #6 Drive
J4-7 Right Stop BOD Low-side LED #7 Drive
J4-8 Left Stop BOD Low-side LED #8 Drive
J4-9 Battery Power SS and BOD Power
J4-10 Battery Power SS and BOD Power
J4-11 No Connect (Battery on .

Display)
J4-12 No Connect (Battery on _

Display)
J4-13 Right Rear Red BOD Low-side LED #9 Drive
J4-14 Left Rear Red BOD Low-side LED #10 Drive
J4-15 Right Rear Amber BOD Low-side LED #11 Drive
J4-16 Left Rear Amber BOD Low-side LED #12 Drive
J4-17 Right Front Red BOD Low-side LED #13 Drive
J4-18 Left Front Red BOD Low-side LED #14 Drive
J4-19 Right Front Amber BOD Low-side LED #15 Drive
J4-20 Left Front Amber BOD Low-side LED #16 Drive

Table 4, Pinouts at SHM Connector J4

Pinouts at SHM Connector J5—Bank A

Connector Pin

Signal Name

Signal Type

J5-1 Smart Switch Ground Signal Ground

J5-2 SSA6 Indicator Smart Switch LED Drive
J5-3 SSA4 Indicator Smart Switch LED Drive
J5-4 SSAS3 Indicator Smart Switch LED Drive
J5-5 SSA1 Indicator Smart Switch LED Drive
J5-6 Smart Switch Backlight Smart Switch Backlight
J5-7 SSA2 Switch Position Smart Switch Analog Input
J5-8 Smart Switch Ground Signal Ground

J5-9 SSA4 Switch Position Smart Switch Analog Input
J5-10 SSA3 ID1 Smart Switch Analog Input
J5-11 SSA2 ID1 Smart Switch Analog Input
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Switch Hub Module

54.11

Specifications

Pinouts at SHM Connector J5—Bank A
Connector Pin Signal Name Signal Type

J5-12 SSA1 ID2 Smart Switch Analog input
J5-13 SSA4 ID1 Smart Switch Analog Input
J5-14 SSA5 ID2 Smart Switch Analog Input
J56-15 Smart Switch Ground Signal Ground
J5-16 SSA6 Switch Position Smart Switch Analog Input
J5-17 SSA6 ID1 Smart Switch Analog Input
J5-18 SSA7 ID1 Smart Switch Analog Input
J5-19 SSA8 ID2 Smart Switch Analog Input
J5-20 Smart Switch Ground Signal Ground

J5-21 SSA8 Indicator Smart Switch LED Drive
J5-22 SSA7 Indicator Smart Switch LED Drive
J5-23 SSAS Indicator Smart Switch LED Drive
J5-24 Smart Switch Ground Signal Ground
J5-25 SSA2 Indicator Smart Switch LED Drive
J5-26 Smart Switch Power SS and BOD Power
J5-27 SSA1 Switch Position Smart Switch Anaiog Input
J5-28 SSA3 Switch Position Smart Switch Analog Input
J5-29 SSA4 ID2 Smart Switch Analog Input
J5-30 SSA3 ID2 Smart Switch Analog Input
J5-31 SSA2 ID2 Smart Switch Analog Input
J5-32 Smart Switch Ground Signal Ground
J5-33 SSA1 ID1 Smart Switch Analog Input
J5-34 SSA5 Switch Position Smart Switch Analog Input
J5-35 SSA5 ID1 Smart Switch Analog Input
J5-36 SSA6 1D2 Smart Switch Analog Input
J5-37 S8A7 Switch Position Smart Switch Analog Input
J5-38 SSA7 ID2 Smart Switch Analog Input
J5-39 SSA8 Switch Position Smart Switch Analog Input
J5-40 SSA8 ID1 Smart Switch Analog Input

Table 5, Pinouts at SHM Connector J5—Bank A
Pinouts at SHM Connector J6—Bank B
Connector Pin Signal Name Signal Type

J6-1 Smart Switch Ground Signal Ground

J6-2 $SB6 Indicator Smart Switch LED Drive

J6-3 S$SB4 Indicator Smart Switch LED Drive
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Switch Hub Module

Specifications

Pinouts at SHM Connector J6—Bank B

Connector Pin

Signal Name

Signal Type

J6-4 SSB3 Indicator Smart Switch LED Drive
Jé-5 SSB1 Indicator Smart Switch LED Drive
J6-6 Smart Switch Backlight Smart Switch Backlight
J6-7 8SB2 Switch Position Smart Switch Analog Input
J6-8 Smart Switch Ground Signal Ground

J6-9 SSB4 Switch Position Smart Switch Analog Input
J6-10 8583 ID1 Smart Switch Analog Input
J6-11 SSB2 ID1 Smart Switch Analog Input
J6-12 SSB1 ID2 Smart Switch Analog Input
J6-13 SSB4 ID1 Smart Switch Analog Input
J6-14 §SB5 ID2 Smart Switch Analog Input
J6-15 Smart Switch Ground Signal Ground
J6-16 SSB6 Switch Position Smart Switch Analog Input
J6-17 SSB6 ID1 Smart Switch Analog Input
J6-18 8SB7 ID1 Smart Switch Analog Input
J6-19 SSB8 ID2 Smart Switch Analog Input
J6-20 Smart Switch Ground Signal Ground

J6-21 $5B8 Indicator Smart Switch LED Drive
J6-22 S8B7 Indicator Smart Switch LED Drive
J6-23 SSB5 Indicator Smart Switch LED Drive
J6-24 Smart Switch Ground Signal Ground
J6-25 SSB2 Indicator Smart Switch LED Drive
J6-26 Smart Switch Power SS and BOD Power
J6-27 SSB1 Switch Position Smart Swiich Analog Input
J6-28 SSB3 Switch Position Smart Switch Analog Input
J6-29 SSB4 ID2 Smart Switch Analog Input
J6-30 SSB3 ID2 Smart Switch Analog Input
J6-31 S8SB2 ID2 Smart Switch Analog Input
J6-32 Smart Switch Ground Signal Ground
J6-33 SSB1 ID1 Smart Switch Analog Input
J6-34 SSB5 Switch Position Smart Switch Analog Input
J6-35 S§SB5 ID1 Smart Switch Analog Input
J6-36 SS8B6 ID2 Smart Switch Analog Input
J6-37 SSB7 Switch Position Smart Switch Analog Input
J6-38 SSB7 ID2 Smart Switch Analog Input

30076
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54.11

Specifications

Pinouts at SHM Connector J6—Bank B
Connector Pin Signal Name Signal Type
J6-39 SSB8 Switch Position Smart Switch Analog Input
J6-40 SSB8 ID1 Smart Switch Analog Input
Table 6, Pinouts at SHM Connector J6—Bank B
Pinouts at SHM Connector J7—Bank C
Connector Pin Signal Name Signal Type
J7-1 Smart Switch Ground Signal Ground
J7-2 SSC6 Indicator Smart Switch LED Drive
J7-3 S8SC4 Indicator Smart Switch LED Drive
J7-4 SSC3 Indicator Smart Switch LED Drive
J7-56 SSCH1 Indicator Smart Switch LED Drive
J7-6 Smart Switch Backlight Smart Switch Backlight
J7-7 SS8C2 Switch Position Smart Switch Analog Input
J7-8 Smart Switch Ground Signal Ground
J7-9 SS8C4 Switch Position Smart Switch Analog Input
J7-10 S§SC3 ID1 Smart Switch Analog Input
J7-11 SSC2 ID1 Smart Switch Analog Input
J7-12 SSC1 ID2 Smart Switch Analog Input
J7-13 SSC4 ID1 Smart Switch Analog Input
J7-14 §SCs ID2 Smart Switch Analog Input
J7-15 Smart Switch Ground Signal Ground
J7-16 SS8C6 Switch Position Smart Switch Analog Input
J7-17 SS8Cé6 ID1 Smart Switch Analog Input
J7-18 SSC7 ID1 Smart Switch Analog Input
J7-19 S§8C8 ID2 Smart Switch Analog Input
J7-20 Smart Switch Ground Signal Ground
J7-21 SSC8 indicator Smart Switch LED Drive
J7-22 SSC7 Indicator Smart Switch LED Drive
J7-23 SSC5 Indicator Smart Switch LED Drive
J7-24 Smart Switch Ground Signal Ground
J7-25 S§SC2 Indicator Smart Switch LED Drive
J7-26 Smart Switch Power 8S and BOD Power
J7-27 S8C1 Switch Position Smart Switch Analog Input
J7-28 SSC3 Switch Position Smart Switch Analog Input
J7-29 SSC4 ID2 Smart Switch Analog Input
J7-30 S§SC3 ID2 Smart Switch Analog Input
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Pinouts at SHM Connector J7—Bank C

Connector Pin Signal Name Signal Type
| J7-31 SSC2 ID2 Smart Switch Analog Input

J7-32 Smart Switch Ground Signal Ground
| J7-33 SSC1 ID1 Smart Switch Analog Input
J7-34 SSCs Switch Position Smart Switch Analog Input
J7-35 SSCs ID1 Smart Switch Analog Input
| J7-36 SSC6 ID2 Smart Switch Analog Input
J7-37 SSC7 Switch Position Smart Switch Analog Input
J7-38 SSC7 ID2 Smart Switch Analog Input
J7-39 SSC8 Switch Position Smart Switch Analog Input
J7-40 SSC8 ID1 Smart Switch Analog Input

Table 7, Pinouts at SHM Connector J7—Bank C

Pinouts at SHM Connector P8

Connector Pin Signal Name Signal Type
P8-1 Main Battery Power Feed 1 Module Power
1; P8-2 Main Battery Power Feed 2 Module Power

Table 8, Pinouts at SHM Connector P8

Pinouts at SHM Connector P9
Connector Pin Sighal Name Signal Type
P9-1 Main Battery Power Feed 3 Module Power
Pg-2 Main Ground Feed Module Ground

Table 9, Pinouts at SHM Connector P9

L
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Switch Hub Module 54.11

Specifications
Switch Hub Module Power Supply Fuses and Associated Outputs
SHI:III'.:&wer s:':‘li\)lluf%vivner Fusepiw;;:l}(rl‘g%tSHM SHM Outputs Supplied SHMP?:tput
Power In Power Out
VBAT1 P8.A Fuse: SHM_BATT_1 |0.5A HSD Output #12 (air/electric door open) P1.A
(304) 0.5A HSD Output #1 (Panel Buzzer) P1.D
0.5A HSD Output #11 (Air/Electric Door Close) P1.E
0.5A HSD Output #2 (Warning System Buzzer) P1K
6.7A HSD Output #10 (LH Rear Red Warning) P2K
6.7A HSD Output #9 (LH Front Red Warning) P2M
6.7A HSD Output #6 (LH Rear Amber Warning) P2.P
6.7A HSD Output #5 (LH Front Amber Warning) P3.A
6.7A HSD Output #1 (RH Lower Reverse Light) P3.C
VBAT2 P8.B Fuse: SHM_BATT_2 {6.7A HSD Output #7 (RH Front Amber Warning) P1.H
(30A) 6.7A HSD Output #12 (RH Rear Red Warning) P1.L
6.7A HSD Output #11 (RH Front Red Warning) P1.M
6.7A HSD Output #8 (RH Rear Amber Warning) P1.P
0.5A HSD Output #10 (Differential Lock) P2J
0.5A HSD Output #9 (Park Brake Set) P2Ss
0.5A HSD Output #3 (Htr #2 LH AFT Low-Speed P3.D
Relay)
6.7A HSD Qutput #2 (LH Lower Reverse Light) P3.E
0.5A HSD Output #4 (Htr #2 LH AFT High-Speed P3.L
Relay)
VBAT3 P9.8 Fuse: SHM_BATT_3 |0.5A HSD Output #6 (Htr #1 LH FWD Low-Speed P2.A
(30A) Relay)
0.5A HSD Output #5 (Htr #2 LH FWD High-Speed P2.B
Relay)
0.5A HSD Output #8 (Strobe Light Relay) P2.D
3.0A HSD Output #1 (LH Lower Taillight) P2.E
3.0A HSD Output (RH Lower Taillight) P2.F
0.5A HSD Output #7 (Video Camera Box LED) P2.N
6.7A HSD Qutput #3 (RH Lower Brake Light) P2.R
3.0A HSD Output #4 (LH Upper Taillight) P3.F
6.7A HSD Output #4 (LH Lower Brake Light) P3.H
3.0A HSD Output #3 (RH Upper Taillight) P3.K

Table 10, Switch Hub Module Power Supply Fuses and Associated Outputs

Saf-T-Liner C2 School Bus Workshop Manual, Supplement 1, October 2004 400/9




Switch Expansion Module

54.12

General Information

The Switch Expansion Moduie (SEM) is an optional
module of the vehicle electrical system, and acts as
a slave to the Bulkhead Module (BHM). An SEM is
used on a vehicle to add smart switches when all
smart switch locations on the vehicle are already in
use, or when installing a smart switch in a location that
existing smart switch harnesses or modules cannot
access, such as overhead. The SEM does not control
any outputs.

Since it is optional, there may be from zero to four
SEMs on a vehicle. There can be up to six smart
switches connected to each SEM. It has two harness
connections, though both may not be used.

The SEM comes in two versions, dash-mounted (see
Fig. 1) and remote-mounted (see Fig. 2). When dash-
mounted, the smart switches may plug directly into
the unit. When mounted remotely the smart switches
must be plugged in through a harness connected to
connector J2.

Both versions are supported by a single version of
software.

The SEM communicates over only the SAE J1939 data

General Information

.. N . 11/17/2004 1544552
bus; it has no J1708/J1587 communication. 1. Connector J1 2 Connector J2
Fig. 1, Dash-Mounted SEM
Attachment 27
(TBB 54.12 Switch Expansion Module
Service.pdf )
050/1
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G$neral Information

11/17/2004 1544550
1.| Connector J1 2. Connector J2

Fig. 2, Remote-Mounted SEM

i
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Switch Expansion Module

54.12

SEM J1939 Source Address
Claiming Scheme

Switch Expansion Modules (SEMs) on the J1939 data
bus claim a J1939 "source address." The source
address identifies the module and can be viewed using
Servicelink. See Table 1 for a list of the possible SEM
source addresses.

SEM J1939 Source Address Claiming Scheme
Source Address SEM Number
128 SEM #1
129 SEM #2
130 SEM #3
131 SEM #4
Table 1, SEM J1939 Source Address Claiming

Scheme

Switch Expansion Modules on a vehicle are numbered
SEM #1 through SEM #4 depending on the serial
number of the SEM. The SEM with the lowest serial
number (printed on a decal on the SEM casing)
attempts to claim the lowest SEM source address, 128.
Each additional SEM then claims a source address in
similar fashion from low to high: the SEM with the next-
highest serial number claims the next-highest source
address (129), and so on until all SEMs have claimed
a source address.

Once an SEM is installed and claims an address, it
will store that as a preferred source address. Every
time the vehicle is turned on after that, the SEM will
attempt to re-use that preferred source address. This
way, each SEM should appear in Servicelink as the
same SEM number (SEM #1 through SEM #4) each
time Servicelink is connected, regardiess of whether
an SEM is removed, or whether the physical locations
of the SEMs on the vehicle have changed. The only
exception is when an SEM with a lower serial number
is added.

If a new SEM is installed that has a serial number
lower than those already on the vehicle, the new SEM
will claim the lowest source address (128) and bump
up the source addresses of the other SEMs. The SEM
that used to claim the source address of 128 must now
claim 129, the SEM that used to claim 129 must now
claim 130, and so on.

Servicelink Interaction

Invalid SEM (Unresponsive)

An SEM that has problems during flashing may no
longer be able to claim an address in the proper way.
Instead it will report on the J1939 data bus with a
Saurce Address of 133, and appear in ServicelLink as
an icon labeled "Invalid SEM (Unresponsive).” It will
not report any make, model, or software ID. In this
case, the technician can still access the Flashing tab
and attempt to flash the SEM to recover it.

Locating the Correct SEM to
Troubleshoot

To assist the technician in determining the specific
SEM a given Smart Switch is connected to, Ser-
viceLink has a "Smart Switches" tab, located under
the SEM icon. There, the technician will find an "lden-
tify SEM" button that can be used to briefly flash the
indicator lights of a bank of Smart Switches connected
to a specific SEM. This allows the technician to locate
the correct SEM for troubleshooting Smart Switches.

Adding an SEM

After installing an SEM, turn the vehicle ignition to
the ON position and connect to the vehicle using Ser-
viceLink. Notice that the newly installed SEM appears
in ServiceLink as a new SEM icon in the left side bar.

The following may be encountered in Servicelink:

« If the new SEM's serial number is lower than
those already on the vehicle, it claims Source
Address 128 and appears as SEM #1.

« |f the new SEM's serial number is higher than
those already on the vehicle, it appears as the
next SEM in numerical order. For example, if
there are two SEMs already on the vehicle,
appearing in Servicelink as SEM #1 and SEM
#2, the new SEM appears in Servicelink as
SEM #3.

« If the new SEM's serial number is between the
serial numbers of SEMs already on the vehicle,
the new SEM bumps up the 2nd SEM. The new
SEM appears as SEM #2, and the SEM that
used to be SEM #2 appears as SEM #3. Since
SEM #1 still has the lowest serial number, it still
appears as SEM #1.
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Switch Expansion Module

SeL'viceLink Interaction

¢ If there are already four SEMs installed on the
vehicle, the installation of a fifth SEM causes
an icon to appear in ServiceLink labeled "Invalid
ECU (duplicate) — Unable to claim address,"
since four is the maximum number of SEMs
allowed on a vehicle. The fifth SEM should show
a source address of 254,

To identify an SEM, go into the SEM’s icon in Ser-

vice
the

Link. Click on the "Smart Switches" tab, and use
‘Identify SEM" button to flash the indicator lights of

the Smart Switches connected to that particular SEM.
Thig makes it possible to locate the SEM, and to see
whi¢ch Smart Switches are connected to which SEM.

Re

moving an SEM

1.

Connect to the vehicle in ServiceLink and take

note of the icons that appear for the SEMs con-
nected to the vehicle.

Remove the SEM.

Reconnect to the vehicle in Servicelink and take
note of the icons that appear for the SEMs con-
nected to the vehicle.

The icon for the removed SEM should be gone,
and none of the other SEMs still on the vehicle
should change their order. For example, if there
are three SEMs on a vehicle, appearing in Ser-
viceLink as SEM #1, SEM #2, and SEM #3, and
the 2nd SEM is removed, on reconnecting to the
vehicle in ServiceLink the icons for SEM #1 and
SEM #3 still appear, and the icon for SEM #2 is
gone.

Réplacing an SEM

After removing the old SEM, the expected behavior
should be as described under the previous head-
ing "Removing an SEM." However, if the SEM be-
ing removed was not appearing in ServiceLink,
then no change should occur.

After installing the new SEM, the expected behav-
ior should be as outlined in the previous section
"Adding an SEM."

When in doubt, use Servicelink to identify a
particular SEM. See the heading titled "Adding an
SEM."
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, Fauilt Codes

Fault Code Information

Also included is a reference table of Failure Mode

ﬁ This subject contains information on all proprietary

Switch Expansion Module (SEM) fault codes for J1939

data bus protocols. See Table 1.

J1939 SPNs for Switch Expansion Module (SEM) SAs 128 through 131

SPN SAE J1939 Description Possible FMI
| 2033 No CAN communication from BHM 19
04

6914 Smart Switch VBatt Short to Ground

Table 1, J1939 SPNs for Switch Expansion Module (SEM) SAs 128 through 131

Failure Mode Identifiers
FMI SAE J1939 Description
19 Received network data in error
04 Voltage below normal or shorted low

Table 2, Fallure Mode ldentifiers

identifiers (FMIs) for J1939 data bus protocols. See
Table 2.
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54.12

Specifications

For an isometric view of the dash-mounted Switch
Expansion Module (SEM), see Fig. 1. For an end view
of the dash-mounted module connectors, see Fig. 2.

For an isometric view of the remote-mounted SEM,
see Fig. 3. For an end view of the remote-mounted
module connectors, see Fig. 4.

For SEM pinout definitions at connector J1, see Ta-
ble 1.

For SEM pinout definitions at connector J2, see Ta-
ble 2.

Specifications

= f=ema W IR = L
| 5 _ 8 ;L1 ZJ[ 17 32
! 4 I i6
1544551

11/17/2004

1. Connector J1 2. Connector J2

11/17/2004 1544552

1. Connector J1 2, Connector J2

Fig. 2, Dash-Mounted SEM (end views, both ends)

Fig. 1, Dash-Mounted SEM

11/17/2004 544550

1. Connector J1

2. Connector J2

Fig. 3, Remote-Mounted SEM
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11/17/2004 544549
1.| Connector J1 2. Connector J2
Fig. 4, Remote-Mounted SEM (end views, both
ends)
SEM Pinout Definitions at Connector J1
Connector Pin Signal Name Type Current: Amps
J1-1 VBAT1 (unswitched power) Power 1
J1-2 System Wakeup Bi-Directional —
J1-3 System Ignition Input —
Ji-4 J1939- Data Bus Comm —
J1-5 GND Ground —
Ji-6 GND Ground —
Ji1-7 GND Ground —
J1-8 J1939+ Data Bus Comm —_
Table 1, SEM Pinout Definitions at Connector J1
SEM Pinout Definitions at Connector J2
Connector Pin Signal Name Type Current: Amps
J2-1 Smart Switch Ground Signal Ground —
J2-2 SS5 Indicator Smart Switch LED Drive —
J2-3 S83 Indicator Smart Switch LED Drive —
J2-4 $S81 indicator Smart Switch LED Drive —
Jz2-5 SS6 ID1 Smart Switch Analog Input —
J2-6 $S85 ID2 Smart Switch Analog Input —
J2-7 S§85 Switch Position | Smart Switch Analog Input —
J2-8 Smart Switch Backlight| Smart Switch Backlight 0.2
J2-9 Smart Switch Vbat Smart Switch Vbat 0.2
J2-10 §S84 ID2 Smart Switch Analog input —
Jz2-11 8§84 Switch Position | Smart Switch Analog Input —
J2-12 8§83 ID1 Smart Switch Analog Input —
J2-13 8§82 ID2 Smart Switch Analog Input —
40Q/2 Saf-T-Liner C2 School Bus Workshop Manual, Supplement 2, August 2005




Switch Expansion

Module

54.12

Specifications

SEM Pinout Definitions at Connector J2
Connector Pin Signal Name Type Current: Amps
J2-14 852 Switch Position | Smart Switch Analog Input —
J2-15 §S51 ID1 Smart Switch Analog Input —
J2-16 Smart Switch Ground Signal Ground —
J2-17 Smart Switch Ground Signal Ground —
J2-18 $§86 Indicator Smart Switch LED Drive —
J2-19 S84 Indicator Smart Switch LED Drive —
J2-20 S$82 Indicator Smart Switch LED Drive —
J2-21 S§S6 ID2 Smart Switch Analog input —
J2-22 S$S6 Switch Position | Smart Switch Anaiog Input —
J2-23 SS5 ID1 Smart Switch Analog Input —
J2-24 Smart Switch Ground Signal Ground —
J2-25 Smart Switch Ground Signal Ground —
J2-26 SS41ID 1 Smart Switch Analog Input —
J2-27 883 ID2 Smart Switch Analog Input —_
J2-28 SS83 Switch Position | Smart Switch Analog Input —
J2-29 $82 ID1 Smart Switch Analog Input —
J2-30 S§S81 1D2 Smart Switch Analog Input —_
J2-31 SS1 Switch Position | Smart Switch Analog Input —
J2-32 Smart Switch Ground Signal Ground —

Table 2, SEM Pinout Definitions at Connector J2
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