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Brake Vacuum Pump Systems

During normal braking the intake manifold vacuum creates a reservoir of negative pressure in
the power brake booster. A check valve located in the vacuum hose next to the booster traps
the negative pressure in the booster. This ensures that adequate negative pressure is available,
even during times when the intake manifold vacuum is reduced, to assist with the braking
application. Some vehicles require additional vacuum sources to provide consistent braking
application during low manifold vacuum conditions. To overcome this, these vehicles utilize

an additional vacuum pump to supplement the booster. Depending on the model/generation,
vehicles may use a mechanically driven or electric brake vacuum pump.

Diaphragm Plates

Poppet Valve Valve Return Spring

) DHQ

Filter
Push Rod Silencer
Operating Rod

Valve Body
Plunger Valve

Conventional Brake Booster
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Mechanical Pump Systems

Beginning with BRZ and then on 2017MY Impreza models, a mechanical vacuum pump was
installed on the passenger side cylinder head. The pump is mechanically driven by the RH
Intake camshaft when the engine is rotating. The pump assists in overcoming conditions where
the engine is cold, ignition timing is significantly delayed, or the altitude is very high.

Intake manifold

Brake vacuum pump

1-3

Brake Vacuum Pump System — Mechanical

As the pump rotates, air is drawn in through the inlet and discharged into the crank case.

Brake Vacuum Pump Vacuum Pump — Ports

May 2017
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The pump receives engine oil lubrication via a hard line located on top of the cylinder head.

Brake Vacuum Pump — Lubrication

Note: BRZ models recommend an inspection of the Brake Vacuum Pump every
200,000 km (125,000 miles). This inspection involves a visual and performance
inspection using a vacuum gauge. Consult the appropriate service manual for
detailed procedure and specifications.

May 2017
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Electric Pump Systems (Tribeca)

Beginning with the 2006 Tribeca, an electric brake vacuum pump was equipped to supplement
engine manifold vacuum during braking in low manifold vacuum conditions. Compared to a
conventional brake booster system the brake vacuum pump system contained the following
additional components;

e Vacuum Pump e Vacuum Pump Relay

e Pressure Sensor e 2 additional check valves

MasteriCylinder = Intake manifold _
G

Check valve

Vacuum Pump

ECM Battery power supply
IG1 Relay power supply

Brake Vacuum Pump Relay

1-7

Tribeca System Overview

Two additional check valves have been incorporated into the design of this brake vacuum pump
system to isolate the major components. When the vacuum pump is OFF, the check valve
closest to the pump prevents the vacuum in the intake manifold from being drawn through the
pump. When the vacuum pump is ON, the check valve closest to the intake manifold prevents
the pump from drawing through the engine intake tract.

1-8

Check Valve Locations

May 2017
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When servicing the system, always pay close attention to the direction and or markings on
the vacuum hoses. Incorrect orientation will cause the system to malfunction and not provide
sufficient brake booster assist at the necessary times.

To engine
C—

Marking
(Marking to
vacuum pipe e | Vacuum Vacuum
side) hose hose

1-10

Hose Connection Points Hose Connection Cautions

Note: Do not use the vacuum pump hose to introduce top engine cleaner chemicals
into the intake manifold. Damage may occur to the vacuum pump.

The vacuum pump is located on the lower right side of the engine and is supplied voltage
by the Vacuum Pump Relay. The Vacuum Pump Relay is located in the rear of the engine
compartment.

Note: On Tribeca models, the vacuum pump must be removed before access to the
engine/bell housing/transmission bolts can be obtained.

Brake Vacuum Pump Location Brake Vacuum Pump Relay Location

May 2017
13



The Vacuum Pump Relay is controlled by the Engine Control Module (ECM)

TO POWER SUPPLY CIRCUIT

MB-23
e SBF-7
(B)

WG
WL

SBF HOLDER
30A

@ ]-OSO-E®
\

4] = o
. @ s s
L el I
VACUUM J,
é PUMP MAIN
RELAY RELAY
[l - ([« |l
o . | [*1]: TERMINAL No. OPTIONAL ARRANGEMENT
o
; I
JOINT
CONNECTOR
Yo e
r 'S ( (
3 g 5 B g B ¢
~ ) o o
Bl sl 6l [ I8 [ o [
=
REF.TO GND ECM PRESSURE
[GND-03] SENSOR

1-13

Brake Vacuum Pump Circuit

The ECM determines the correct time to energize the brake vacuum pump based on
information from the brake vacuum Pressure Sensor. The Pressure Sensor is secured to the
bulkhead in the engine compartment.

Pressure Sensor Location

May 2017
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Conditions where the manifold vacuum is more positive and the vacuum in the brake booster
has been depleted can be divided into two situations.

The first situation is created as the vehicle is moving slowly and the brake has been applied
and released several times in a short time period. This will increase the pressure in the brake
booster supply line to 468 to 538 mmHg (As determined by the absolute pressure sensor).

The difference between atmospheric pressure (example 758 mmHg) and brake booster
pressure must be 280 to 290 mmHg) or less. At this time the ECM will activate the brake
vacuum pump relay which in turn supplies positive battery power to the vacuum pump.

The vacuum pump will decrease the pressure in the booster vacuum supply hose. A check
valve located near the intake manifold and the vacuum pump isolates the negative pressure,
ensuring the negative pressure is directed only to the brake booster. The vacuum pump will
continue to operate until the difference between atmospheric pressure and booster pressure is
approximately 345 mmHg. (example 413 mmHg).

File View Tool Help
[FelGraphi2 [FElanalog [EEeleat [F7lRange. [FelPiint [FlSave st [FillBack: izt
E| H|E| E] W <r|n| vw| SH|S mm=
4] il o]
Cursor pos 1396/1720 6649 s from sampling star
ltem \ Ran_ge\ Graph \
Vacuum Pump 14.000 -
ninv
25V Range
-1.000
Brake Booster Pressure 1500
495 mmHg
—
~—
—
0
1 sec/div 62 63 64 65 66 67 68 69 70 7 721-15

Vacuum Pump Operation (Situation 1)

May 2017
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The second situation occurs only above vehicle speeds greater than 49 m.p.h. (80 km/h).

A difference of 355 to 365 mmHg or less between atmospheric pressure and brake booster
pressure activates the vacuum pump (for example 413 mmHg booster pressure and 758
mmHg atmospheric pressure). The pump will continue to operate until the difference between
atmospheric pressure and brake booster pressure is 400 mmHg (example 358 mmHg booster
pressure and 758 mmHg atmospheric pressure).

This system normally activates after the accelerator pedal has been released and requires no
input from any sensors except the brake booster pressure sensor. The system can activate
while the accelerator is depressed, if the brake is pressed at the same time, exhausting the
negative pressure in the brake booster reservoir.

E=le] #lE] Blo|x] «]<|r[»] viv| =lals] =] A3

o [t e

Pkt

Cursor pos 4303/4663

Item Range| Graph

“ Vacuum Pump 14.000
13.076 V
25V Range

-1.000

Brake Booster Pressure 1500
413 mmHg

1 sec/div 201

202 203 204

205 206 207 208 209 210 211

1-16

Vacuum Pump Operation (Situation 2)

Tribeca models will use the combination meter to alert the driver to malfunctions in the brake
vacuum pump system. In these instances, the combination meter may display “Er bb” or Error

Brake Booster.

IDI00188

Error code Remarks
ErlU Malfunction in integrated unit
Er— Simultaneous malfunction of high/low speed CAN communication
Er HC High speed CAN communication failure
ErLC Malfunction of low-speed CAN communication
Er EG EGI communication failure
ErtC TCM communication failure
Er Ab VDCCM communication failure
Er SP VDCCM DTC information and vehicle speed pulse malfunction
Er SS Wheel speed data malfunction
L Er bb Vacuum pump system malfunction

Brake Booster System Error Code

16
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Electric Pump Systems (from 14MY)

Beginning with the 2014 Forester XT, a new brake vacuum pump system was adopted to
compliment the Subaru Direct Injection system.

DIT Vacuum Pump System

The vacuum pump is connected to the brake booster by a hose that is connected in parallel
with the hose from the intake manifold. A check valve is installed inside the intake manifold

hose and at the vacuum pump, to close the intake manifold off from the brake booster when the
intake manifold pressure is positive.

Vacuum Pump

May 2017
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Pressure Sensor(s) mounted in the brake booster communicate the brake booster pressure to
the engine control module.

Note: The sensor(s) are not serviceable; replace the booster for a failed sensor.

Pressure Sensor

CAUTION: DO NOT REMOVE THE VACUUM SENSOR. IF REMOVED, REPLACE THE VACUUM
BOOSTER ASSEMBLY WITH A NEW PART.

DO NOT ROTATE THE VACUUM SENSOR (A) WHEN DISCONNECTING THE
CONNECTOR OF VACUUM SENSOR.

OTHERWISE THE GROMMET ON THE MOUNTING LOCATION OF THE VACUUM
SENSOR MAY BE DAMAGED.

//—\_/
o N T
vacuum booster— e & AL

assembly

e Y
N\l M‘ﬁft

‘\}
—<s) 5}\;\

o d

g =
Pressure senso «Q& ;

KA\Va

1-21

Pressure Sensor Location
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The following conditions must be met before the vacuum pump will operate:

—

The engine is running
2. The brake pedal is depressed
3. The vehicle is in a gear range other than park or neutral
4. Manifold pressure is greater than 9.2 P.S.1. absolute
5. Brake pressure is greater than 9.2 P.S.I. absolute

This data is from a vehicle parked overnight without any depression of the brake pedal.
Manifold pressure should equal atmospheric pressure. The brake booster pressure should be
negative if the brake pedal has not been depressed and if the check valves are holding.

IA]I the selected systems j
Item Rangel Graph
Engine Speed(Engine Control System) 2000 I Ve
| N
0 rpm ‘I
0 {
Brake Switch(Engine Control System) ON
OFF
OFF
Mani. Absolute Pressure(Engine Control System) 15.0 Y
-
14.5 psig
0.0
Brake Booster Pressure(Brake Vacuum Pump System) 15.0
[eu N P
4.3 psig 7
0.0
Vacuum Pump Motor(Brake Vacuum Pump System) ON
OFF
OFF
Vacuum Pump Motor Relay(Brake Vacuum Pump System) ON
OFF
OFF
10 sec/div 50 60 70 80 90 100 110
1-22
Engine OFF Data
May 2017
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The brake booster pressure will increase as the brake pedal is depressed to activate the start
circuit (KAC vehicles). If the brake pedal is held stationary the pressure will remain constant.
Continued movement of the brake pedal, up or down, will increase the brake booster pressure.

Item | Range| Graph
Engine Speed(Engine Control System) 2000 Y A
Jr
0 rpm {
0 {
Brake Switch(Engine Control System) ON
on AR
OFF
Mani. Absolute Pressure(Engine Control System) 15.0 RN
U
14.5 psig
0.0
Brake Booster Pressure(Brake Vacuum Pump System) 15.0
s
6.5 psig P R
0.0
Vacuum Pump Motor(Brake Vacuum Pump System) ON
N
OFF
Vacuum Pump Motor Relay(Brake Vacuum Pump System) ON
]
OFF
10 sec/div 50 60 70 80 90 100 110

Brake Pedal Depressed, Engine OFF

During this condition the ignition timing is retarded to assist with catalytic converter warm up.
The engine speed is increased to provide additional airflow to improve cylinder scavenging
(retarded ignition timing reduces normal airflow through the cylinders).

The increased airflow from the higher engine speed and reduced combustion gas exit from the
cylinder result in increased manifold pressure.

The vacuum pump must turn on to lower the brake booster pressure so that a pressure
differential exists in the brake booster.

The vacuum pump turns on when the intake manifold pressure and brake booster pressure are
both greater than 9.2 P.S.I. absolute.

Iltem Range‘ Graph
Engine Speed(Engine Control System) 2000 II \coof
1377 rpm 0 j
Ignition timing adv. #1(Engine Control System) 60.0
B
05° -40.0
¥ Brake Switch(Engine Control System) ON
| LI |
B ani. Absolute Pressure(Engine Control System) | 150 G e
12.2 psig 0.0
Brake Booster Pressure(Brake Vacuum Pump System) 15.0
9.4 psig 0.0
¥ Vacuum Pump Motor(Brake Vacuum Pump System) ON
Ul |
Vacuum Pump Motor Relay(Brake Vacuum Pump System) ON
OFF OFF I—I U |
10 sec/div 50 60 70 80 90 100 110
1-24

Values Just Before the Pump Activates

May 2017
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During this condition the manifold absolute pressure is greater than the brake booster pressure.
The check valves will be closed to isolate the vacuum pump and brake booster from the intake
manifold.

Item Range| Graph
Engine Speed(Engine Control System) 2000 ’I \ SN
1363 rpm 0 ,'I
Ignition timing adv. #1(Engine Control System) 60.0
L
70° -40.0
Brake Switch(Engine Control System) ON
| UL
.
11.3 psig 0.0
Brake Booster Pressure(Brake Vacuum Pump System) 15.0 e
S
8.4 psig 0.0
Vacuum Pump Motor(Brake Vacuum Pump System) ON
on N
Vacuum Pump Motor Relay(Brake Vacuum Pump System) ON
on |
10 sec/div 50 60 70 80 90 100 110
1-25
Vacuum Pump ON
Vacuum pump turns off when brake booster pressure is less than 8.2 P.S.I. absolute.
ltem | Range| Graph
Engine Speed(Engine Control System) 2000 If \: N\
1371 rpm 0 ,'l
Ignition timing adv. #1(Engine Control System) 60.0
L
70° -40.0
Brake Switch(Engine Control System) ON
on orF | U]
- =
150 =,
11.0 psig 0.0
Brake Booster Pressure(Brake Vacuum Pump System) 15.0 P
8.0 psig 0.0
Vacuum Pump Motor(Brake Vacuum Pump System) ON
| 1|
Vacuum Pump Motor Relay(Brake Vacuum Pump System) ON
OFF OFF | I-I |
10 sec/div 50 60 70 80 90 100 110
1-26
Values as the Pump Turns OFF
May 2017
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Diagnostics

Work support functions can be utilized to test the function of the brake vacuum pump system.

Current Data Display & Save

Function Check Sequence

Start Function Check Sequence

Diagnostic Code(s) Display

Clear Memory
Work Support
Back

# Function Check Sequence

1-27

The function check sequence will direct you to depress the brake pedal 5 times. The brake
booster pressure will be at or near atmospheric pressure after pumping the brake pedal 5

System Operation Check Mode

times.
ftem Value | Unit Maximum Minimum Average |
[0 Atmosphere Pressure 14.8 | psig 14.8 14.8 14.8
[ Brake Booster Pressure 14 4 | psig 14.4 144 14 4
0 Vacuum Pump Motor OFF - - -
] Wacuum Pump Motor Relay OFF - - -

-
Function Check Sequence

Depress the Brake Pedal 5 Times

1-28

Deplete Vacuum

May 2017
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Pressing OK again will activate the brake vacuum pump. As the pump operates, brake booster

pressure should decrease by approximately 6 psi.

Note:

Actual values may vary depending on altitude and other barometric variable.

[] Brake Booster Pressure

81

psig

[J Wacuum Pump Motor

OFF

[0 Wacuum Pump Motor Relay

OFF

Function Check Sequence

OK

——————————

1-29

Pump Operation Test

23
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Vehicle Dynamics and Driver Assist Systems
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Electronic Parking Brake Systems (EPB)
Electronic Parking Brake (From 10MY)

Equipped on all 10MY to 14MY Legacy and Outback models feature an Electronic Parking
Brake (EPB) system. The EPB system provides convenient and consistent application of the
parking brake and maximizes center console efficiency. The EPB system also features a Hill
Holder system to aid acceleration on inclined surfaces.

Parking brake switch

Operation switch area

3=
Qi

Hill hold switch

\ Actuator and CM
& Parking ASSY

A

I N~
Parking ASSY
N —

2-2

EPB System Overview

When the Parking Brake or Hill Holder systems are activated the corresponding lights on the
combination meter will be illuminated.

EPB (Brake) and Hill Holder Indicator Lights
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25



Basic Operation

Parking Brake Application
There are three methods of applying the Parking Brake:

1. Ignition switch OFF - Briefly depressing the Parking Brake Switch inward will apply
the parking brake. The parking brake cannot be released with the ignition switch off
(electrically).

2. Ignition switch ON and/or engine operating — Briefly depressing the Parking Brake
Switch inward will apply the parking brake.

3. Emergency braking - The Electronic Parking Brake can serve as an emergency brake
by continually depressing on the Parking Brake Switch. If the Parking Brake Switch is
continually depressed while the vehicle is moving, the EPB applies partial parking brake
pressure to prevent the rear wheels from locking. When the vehicle speed reaches zero
vehicle, the parking brake will fully apply.

MIRROR

¥~

*Push the switch to g
the electric parking bmkg_p

Pull the switch (&) while pressi
~§| the brake pedal to release L
the electric parking bral
(when the engine switch is

EPB and Hill Holder Switches

Parking Brake Release
There are two methods releasing the Parking Brake:

1. Manual Release - The EPB is manually released by briefly pulling the EPB switch
outward when the ignition is in the ON position (or engine running) and the brake pedal
is depressed.

2. Automatic release - The EPB will automatically release upon vehicle acceleration
provided the doors of the vehicle are closed and the driver seat belt is connected. (MT
vehicles must accelerate and release the clutch to utilize automatic release.)

On Manual transmission vehicles, the EPB is set to recognize the clutch engagement point so
a smooth release of the brake pedal and clutch application is achieved. Automatic transmission
vehicles utilize the accelerator angle as the necessary input to release the Hill Holder. Steeper
inclines require higher percentages of the accelerator input. (Higher throttle opening angles
allow a higher engine torque to develop ensuring a smooth acceleration of the vehicle during
Hill Holder release).
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Hill Holder

Hill Holder holds the vehicle stationary when the vehicle is stopped at a 5% or greater incline
angle. The input of the G Sensor to the VDC control unit is networked to the EPB control unit
and controls when the EPB is activated for Hill Holder operation. The Hill Holder will release
when the vehicle is accelerated or the clutch is engaged.

Notes:

* The Hill Holder is equipped on all models regardless of transmission type.
* The Hill Holder system must be activated at each engine start.

Traveling direction Traveling direction

& Other than R gear R gear )

Gradient: 5% or more

~ Gradient; Approx. -5% or less

Forward uphill Backward uphill

2-5

Hill Holder Operating Conditions
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The G Sensor provides the incline input to the VDCCM and H/U. The gear range signal from
the TCM (AT vehicles) or BIU (MT vehicles) is delivered to the EPB actuator / CM via the high
speed CAN.

When the Hill Holder activates, the VDC system “Holds” the fluid pressure generated to bring
the vehicle to a stop (parking judgment). This temporary hold allows the electronic parking
brake actuator to apply the parking brake, holding the vehicle on the incline until the accelerator
pedal is depressed or the clutch pedal is released.

Once the Hill Holder has been released a vehicle speed input is needed for the Hill Holder to
set again, provided the other required conditions have been met.

Control diagram showing VDC hydraulic retention and electronic parking brake hill holder

Hydraulic brake Electronic parking brake
braking force braking force

4 Vehicle _E._._,_.,_-_- _
speed .7 P :
/

“fe Determined
SN tobe :
/ R stopped

- :

Retain ;

Pressure
VDG : reduction
No control No control
Electronic i Hill holder operation
parking No control H

Electronic parking ON

brake operation light OFF

2-6

Hill Holder Operating Logic

Notes:

* If the engine is turned off while the Hill Holder is active the Hill Holder function
becomes the parking brake.

* The Hill Holder Switch must be activated after each engine start or the Hill Holder will
not operate. The Hill Holder light in the combination meter will illuminate when the
system has been activated. During actual Hill Holder operation the brake light will be
illuminated.

* The daytime running lights will turn off while the Hill Holder is active.
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Operational habits of the EPB and Hill Holder systems can be monitored using the Subaru
Select Monitor. Each mode of operation is recorded and counted to measure total usage.

Ta——— I Valo[Unit | Mamum| M|
O Tital Operation Kumbe . T94 ITHTI-ﬁ 1949 ]‘E'HI
O Hill Hold Operatian Sumber . 495 | Tima: 455 455 |
O Auto Operation Humber . @ | Tima | o 0
01 Auto Cancel Number _ 493 Tima i 403 483 |
0 Parking Oporation Number whon dirving . 118 | Tima | 18 114
01 manual Parking Operation 1 - -
0 Auto Paring Oparation a

1 Parking Oporateon when dridng a

O Parking Cancel 0| o

2-7

SSMIIl Normal Sampling Data
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System Construction

The EPB actuator and control module are integrated into a single unit located underneath the
vehicle in front of the fuel tank.

EPB Control Unit Location

Access to service the unit and cables is achieved by removing the protective shielding under
the vehicle.

Protective Shielding EPB Cable

Note: The cables are not serviceable separate from the EPB control unit and must be
replaced as an assembly.
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The EPB actuator consists of the EPB control unit, motor, cables, force sensor and stroke
sSensor.

The cables for the left and right parking brake assemblies thread into each other. When the

motor operates the cables are threaded in to activate the parking brake or out to release the
parking brake.

§ 2

e ML T, B S LT B AL Lk s ey

Spindle

Stroke

sensor Spring

Parking
brake
cable
sensor L /
EPB e
control
module 2.12
EPB Control Unit Schematic
May 2017
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Electrical Operation

The EPB CM receives driver inputs directly from the console mounted EPB Control and Hill
Holder Switches. When commanded, the EPB CM operates the internal DC motor while
monitoring the Stroke and Force Sensors. The EPB CM also communicates via the vehicle’s
CAN for Engine, Transmission, and VDC related data.

N TO POWER SUPPLY CIRCUIT o
o =)
. MB-19 FB-33 0
E SBF-9 F/B FUSE NO. 19 E
o (B) (IG) =
@ . . m

2 [WN]: wITH NAVIGATION |
BR/W-01 (.} ’;* R
[
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—] —
— y
@ 7 [wL) Brw] 1 |—o o-|
(G4
4 | Gr @
3 [ P)
9 [LY)
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@ EPB CM BODY NAVIGATION
INTEGRATED UNIT UNIT
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EPB Wiring Diagram
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As the DC motor turns the revolutions are counted by the stroke sensor and calculated into a
travel measurement (mm). A sliding force sensor built onto the cable drive mechanism and is
combined with amperage detecting circuits in the control unit which determines the tension (N)
placed on the parking brake cables.

Item | Range| Graph
Brake Warning Light
g Lig ON o L ]
ON \
OFF B il ST
Stroke Sensor 100 | e
62.5 mm
Force Sensor
944 N
Accel. Opening Angle 100.00
000% |
coo| - 0
Incline 20.00
-0.00 %
-20.00
Actuator Inner Temper... 302
45 °F
Actuator Inner Temper... 302
43|
P e e
2.5 sec/div 175 200 225 25
2-14
EPB Operation
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Emergency Release

The EPB manual release tool is located at the forward end of the storage compartment. (The
screwdriver handle of the tool kit is used with this tool). The manual release is located on the
passenger side of the vehicle just in front of the right rear tire. A slot in the underside of the
vehicle body allows the release tool, located in the spare tire area of the vehicle, to align with
the mechanical release port of the EPB Actuator/CM.

Caution: Always check that the ignition is in the off position and the vehicle is in
the “P”range (“1st”or “R”for MT model) before mechanically releasing
the EPB.

Tool Storage EPB Manual Release

Remove the white colored cap by turning the tool counter clockwise. Then puncture the
protective plastic film covering the release lug. The lug is made onto the end of the armature of
the EPB motor. Turn the armature 200-250 times CLOCKWISE to fully release the EPB. Install
the cap immediately after to prevent contamination.

Removing Cap Engaging Armature
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Service
The EBP features 6 service modes using the Subaru Select Monitor.

1.

Parking Brake Removal Mode
When removing the rear drum-in-hat brake rotors

. Force Sensor Calibration Mode

After removal, assembly, or adjustments have been performed

Brake-In Parking Brake Drive Mode
After replacing parking brake linings with new parts

Parameter Initialization Mode
When the EPB control unit has been replaced with a new part

. Clutch Sensor Calibration Mode (MT Models Only)

After replacing the EPB control unit or clutch related components

. Clutch Engagement Position Setting (MT Models Only)

After replacing or adjusting clutch related components

Caution: Always consult Subaru Service Manual for detailed procedures and
cautions before attempting.

Parking Brake Removal Mode

Before the parking brake shoes can be removed the EPB cables must be relaxed. Connect the
SSM to the vehicle and navigate to the EPB menu. Select Maintenance Operation Mode and
Parking Brake Removal Mode.

Maintenance Opearation Mode

Farking Brake Systaem Diagnosis
Force Sengor Calibraton Mode
Braak-in Parking Brake Drive Mode

Current Data Display & Save
Diagrostic Code(s) Display

Parking Brake Removal Mode
Clear Mamory -

Clutch Engagement Position Setting
Maintenance O pa atan Modn

Clutch Sensor Calibration Mode

Freeze Frame Data
Back

Parameter Initialization Mode
Back

2-19

SSMiIll Parking Brake Removal Mode
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Force Sensor Calibration Mode

Since the EPB Control Unit uses the Force Sensor data and the Stroke Sensor data to
determine how many revolutions are needed to apply or release the parking brake or Hill
Holder, The Force Sensor must be calibrated any time the relationship between the brake
shoes, rotor/drum, or EPB Actuator is changed.

The Force Sensor Calibration Mode applies and releases the parking brake several times to
determine applied and released state of the parking brake. As the parking brake is applied the
motor in the EPB actuator begins to draw more amperage which is detected by the EPB control
unit. The distance is calculated by the revolutions of the motor.

Note: If the EPB control module assembly is replaced, the “Brake” warning light on
the Combination Meter will flash until the Force Sensor Calibration and Clutch
Sensor Calibration (if applicable) modes are performed.

Maintenance Operation Mode

Parking Brake System Diagnosis

Force Sensar Calibrahon Mode

Break-in Parking Brake Drive Mode
Diagnostic Codea(s) Display e

Parking Erake Removal Mode
Clear Mamaory ! L
Clutch Engagement Pasition Setting

Clutch Sensor Calibration Mode

Current Data Display & Save

Maintenanco O per ahoan Modo

Freaze Frame Data

Parameter Initialization Mode
Back

Back

2-20

SSMill Force Sensor Calibration Mode

Break-In Parking Brake Drive Mode

Following the installation of new parking brake shoes, the linings must be broken-in to ensure
proper mating to the drum surface. After manually adjusting the parking brake shoes, drive
the vehicle in a safe area to a speed of approx. 22 mph and depress the parking brake
switch. Drive for approximately 200m (0.12 miles) and feel for brake drag. This procedure may
be repeated multiple times based on the results. Once the linings have been broken in to
satisfaction, the manual adjustment must be performed again.

Maintenance Dperation Mode

Parking Brake System Diagnosis

Force Sengor Calbration Mode
Current Data Display & Save

Break-in Parking Brake Linve Maode

Diagnostic Coda(s) Displ:
= (eI Parking Brake Femoval Mode
Clear Memaory - 5z 3
Clutch Engagement Posifion Setting
Clutch Sensor Calibration Moda

Parameter |nitialization Mode
Back

Maintenance L] atan Mado

Freeze Frame Data
Back

2-21

SSMiIII Break in Parking Brake Drive Mode
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Parameter Initialization Mode
After replacing the EPB control unit with a new part, the Parameter must be initialized.

Maintenance Dperation Mode

Farking Brake System Diagnasis

Force Sensaor Calibraton Mode

Current Data Display & Sava : = -
Bresak-in Parking Brake Drive Mode

Diggnostic Code(s) Display

e Parking Erake Removal Mode
@l Memo
Y Clutch Engagement Posifion Setting

Clutch Sensor Calibration Mode

Parameter Initialization Mode

Maintenanco O P atvan Moado

Freeeze Frame Data
Back

2-22

SSMIIl Parameter Initialization Mode

May 2017
37




Clutch Sensor Calibration and Engagement Position Setting Modes

After the clutch has been replaced, the relationship of the new clutch engagement point and
the release of the Hill Holder must be established. Navigate through the SSMIII and select
“Clutch Engagement Position Setting” Slowly release the clutch pedal while having the SSMIII
data monitored. The numerical value that appears in the lower scale must be entered into the
upper scale. This will establish the release point of the EPB during Hill Holder operation.

To allow for a slightly advanced release of the EPB use a Higher number.

Parking Brake System Diagnosis

Current Data Display & Savae
Farking Brake System Diagnosis Diagnostic Code(s) Display

Clear Memory
Current Data Display & Save Maintenance Operation Modo
Diagnostic Code(s) Display Freeze Frame Data

Back
Clear Memory

Maintenance Operation Modo

Freeze Frame Data

Back

Maintenance Operation Mode

Force Sensor Calibration Mode
Break-in Parking Brake Drive Mode
Parking Brake Removal Mode

Clutch Engagement Position Setting
Maintenance Operation Mode Clutch Sensor Calibration Moda

Parameter Initialization Mode
Force Sensor Calibration Mode Back

Break-in Parking Brake Drive Mode
Parking Erake Removal Mode

Clutch Engagement Position Setting

Clutch Sensor Calibration Mode

Clutch Engagement Position Setting @
Parameter Initialization Mode
Back S
Engagement position input value : [Jo.0 %
Clutch position current value : 0.0%
Engagement position current value : 64.3%
Execution Cancel |
2-23
SSMiIII Clutch Sensor Calibration Mode SSMiIlI Clutch Engagement Position Setting

Note: After replacing the Clutch Stroke Sensor select Clutch Sensor Calibration Mode.

The EPB Control Unit will automatically perform this process. Then select clutch engagement
position setting and enter the engagement position value. If the EPB control module assembly
is replaced, the “Brake” warning light on the Combination Meter will flash until the Force Sensor
Calibration and Clutch Sensor Calibration (if applicable) modes are performed.
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Electronic Parking Brake (From 15MY)

Equipped 15MY (and later, trim dependent) vehicles feature a redesigned “caliper integrated”
Electronic Parking Brake (EPB) system. The redesigned system eliminates the need for a
separate control module and simplifies the mechanical application of the rear brakes.

VDC module
(Built into the electronic parking brake system)

Electronic parking
brake motor
(Built into the calipers)

Hill holder switch Parking brake switch

2-24

EPB System Overview

The enhanced 15MY system eliminates the drum-in-hat style parking brake and utilizes an
internal motor actuator to apply the disc brake pads to the brake rotor.

Caution: There is no manual release for the EPB. Servicing of the rear brake pads requires
the use of the Subaru Select Monitor or generic caliper tool.

Rear Brakes Electronic Parking Brake
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Basic Operation

Parking Brake Application
There are three methods of applying the Parking Brake:

1. Ignition switch OFF - Briefly pulling the Parking Brake Switch upward will apply
the parking brake. The parking brake cannot be released with the ignition switch off
(electrically).

2. Ignition switch ON and/or engine operating — Briefly pulling the Parking Brake Switch
upward will apply the parking brake.

3. Emergency braking - The Electronic Parking Brake can serve as an emergency brake
by continually pulling upward on the Parking Brake Switch.

EPB Switch

Parking Brake Release
There are two methods releasing the Parking Brake:

1. Manual Release - The EPB is manually released by briefly depressing the EPB switch
downward when the ignition is in the ON position (or engine running) and the brake
pedal is depressed.

2. Automatic release - The EPB will automatically release upon vehicle acceleration
provided the doors of the vehicle are closed and the driver seat belt is connected. (MT
vehicles must accelerate and release the clutch to utilize automatic release.)

On Manual transmission vehicles, the EPB is set to recognize the clutch engagement point so
a smooth release of the brake pedal and clutch application is achieved. Automatic transmission
vehicles utilize the accelerator angle as the necessary input to release the Hill Holder. Steeper
inclines require higher percentages of the accelerator input. (Higher throttle opening angles
allow a higher engine torque to develop ensuring a smooth acceleration of the vehicle during
Hill Holder release).

Note: 15MY Systems retain the same Hill Holder functions as 10MY Systems
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Sliding Prevention

The Sliding Prevention feature of the EPB allows for self-activation of the EPB motor to
increase the tension to the brake pads, if the parking brake had been previously set. Sliding
Prevention is activated if the wheel speed sensors detect vehicle movement within 15 minutes
of the EPB activation.

Temperature Compensation

The Temperature Compensation feature of the EPB functions by calculating brake component
temperature from information obtained by the CAN and HCU. The Ambient air temperature,
vehicle speed, road incline, service brake use frequency, and other vehicle information are
considered when calculating brake component temperature. Higher temperatures equate to
expanded parts which will contract as they cool. This could produce a situation where the
initial EPB activation is not strong enough to maintain vehicle position. Compensation for high
temperature is achieved by two methods;

1. The EPB is activated with the Engine operating or CAN still operating. All necessary
data is available to the EPB control unit (HCU) and the EPB motor applies additional
mechanical force to the brake pads.

2. The EPB is activated with the Engine off and the CAN in sleep mode. Data to determine
brake component temperature is not available to the EPB control unit (HCU). The initial
EPB activation will be limited to learned values. An additional application of the EPB
motor will be self-activated by the EPB control unit (HCU) 2 minutes and 30 seconds
after the EPB was initially set. This will tighten any clearances that may have developed
from contracting brake parts.

Note: An Automatic adjustment procedure is performed if no EPB operation is
detected. The EPB control unit (HCU) monitors the driving mileage and will self-
activate the EPB with the engine off once every 1864 miles (3000 kilometers).
This procedure repositions the ball nut clearance from the back face of the
hydraulic piston and tests the EPB motor drive circuits. The EPB will remain on
after the adjustment. EPB release is accomplished with the automatic release
feature or manual release while pressing the brake pedal.
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System Construction

The EPB operates from the movement of a brushed DC voltage motor which is controlled by
the Hydraulic Control Unit. A series of worm gears and reduction gears provide bidirectional
movement of a ball nut that is keyed to the hydraulic piston. If the EPB is activated, the ball nut
is screwed downward into the back face of the hydraulic piston and the piston moves into the
inner brake pad. The pushing force pulls the caliper inward which pulls the outer brake pad into
the rotor. When the EPB is released, the ball nut is reversed and the square cut caliper seal
pulls the piston away from the inner brake pad and releases tension to the caliper and the outer
brake pad.

Note: The caliper and motor are not serviceable. Do not disassemble for inspection or
diagnosis. Calipers and motors are available as replacement parts and can be
ordered separately or as an assembly.

Brakepad  Piston  Nut  Motor

N

Disc rotor

2-28

Caliper (Artwork)
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A dust seal O-ring is positioned around the circumference of the caliper to seal the motor to the
caliper. This O-ring should be replaced if the motor is ever removed from the caliper.

The motor output gear is splined to the ball nut worm gear.

Dust O-ring and Ball Nut Worm Gear EPB Motor Drive

The ball nut moves up and down on the threads of the worm gear to apply and release
mechanical pressure to the back or inside face of the hydraulic piston.

Note: The physical fit of the ball nut to the piston provides areas that can trap air. Air

bleeding procedures are the same as existing models. Brake pedal stroke length
should always be checked affer installing a new caliper or brake component to
ensure all air is removed from the brake system.

Worm Gear Ball Nut and Piston
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The ball nut is constructed of many ball bearings and keeper springs that provide for smooth
movement and strength. A flat edge made onto each side of the ball nut keys into the notches
made into the inside of the hydraulic piston.

Ball Nut Bearings Piston Internal View

As the piston moves towards the inner brake pad, the serrations machined into the outer face
of the piston bite into the inner brake pad shim (permanently mounted to the brake pad) to
prevent the piston from rotating when mechanical force begins to increase. Do not lubricate or
apply any anti-seize paste to this area.

The notches located at 12:00 and 6:00 in this picture are used to turn the piston clockwise
when the Subaru Select Monitor is not available. The piston must be turned during service
work to rotate the ball nut back to a service park position if the Subaru Select Monitor is not
available.

Note: The service notches can be located in any direction and have no effect to
hydraulic or parking brake operation.

Piston Serrations Caliper Hydraulic Seals
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The operation of the EPB at each rear brake caliper is accomplished using two wires that
operate the bidirectional movement of the EPB motors. There are no sensors incorporated into
the caliper. Sensing for apply and release is determined by the amount of amperage measured
in the Hydraulic Control Unit.

FB-71 FB-45 MB-8 MB-7 FB-52
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REF.TO GND [K]

EPB Wiring Schematic
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Electrical Operation

Parking Brake Application

During apply control, the polarity of the wires is controlled to turn the ball nut counter clockwise.
This will screw the ball nut into the piston and place mechanical force on the inner brake

pad, pulling the caliper inward to force the outer brake pad into the rotor. An initial current

spike will occur as the motor first starts to turn and then level off as the motor turns without
opposing any mechanical force. As the Hydraulic piston makes contact with the inner brake
pad, current starts to increase and continues to increase as the brake caliper is pulled inward.
The amperage will reach maximum level after both brake pads are contacting the rotor with a
predetermined amount of mechanical force.

" Range| Graph

P T i ——

........

|
0 3000 325 3500 3750 4000 42

EPB ON

Time is measured during the application of the EPB until a pre-established amperage level is
reached. This represents the normal EPB on state. This value is also used to determine how
long to operate the motor in the reverse direction when the EPB is turned off. As the brake pads
wear, the ball nut parks at a lower position on the worm gear. The EPB release motor operation
time, determines the final position.

Note: The amount of time and amperage needed to release the EPB is always lower

than the application time and amperage due to the reduced work load.

Item | Range| Graph

CH1 13.000

2435
v

25V Range -1.000
CH2 13.000

2435
v

25V Range

-0.025
v

5V Range

-1.000

30.000

-30.000

250 msec/div

7000 7250 7500 7750 8000

8250

8500

875( 2'39

EPB OFF
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Emergency Braking

The EPB can also serve as an emergency brake that can be activated while the vehicle is

in motion. Pulling up on the EPB control lever and holding the lever upward will activate the
Emergency Brake. The 2015 Legacy and Outback Emergency Brake will first attempt to slow
down through the use of the normal hydraulic components. The Motor Relay and Valve Relay in
the HCU will activate, supplying hydraulic pressure to all brake calipers (Front and Rear). Once
maximum braking is occurring (just before wheel lock up), the pump will turn off and hold mode
of ABS will maintain the current braking pressure. The EPB motor will activate only after the
vehicle speed drops below a set value.

If hydraulic pressure cannot be established, the EPB motor will activate immediately. The rear
wheels will lock up and unlock while the EPB switch is held in the on position. The EPB control
unit (HCU) will control the application and release of the EPB based on wheel speed sensor
input and always pulse the two sides together.

ltem Range | Graph
Parking Operation when driving
OFF ON
OFF
¥ cHl 15000 [y mn T [T m—— i [
0125V i i A |l I L] | |
25V Range 'Y |11 11 Il | - 1 Hil's
-15.000
T
% CH2 15000 [ 0T 1] n Ml I il mr—
oV i i I Il iu | Ay
25V Range 1V 111 i 1l J | ;
-15.000 :
RR Wheel Speed 50.0
8.9 MPH ]
e
0.0 — 1 —_—
FR wheel cylinder pressure sensor output 100.0
0.5 bar ~
|45
[~ |
0.0 — | ]
Motor Relay Signal
OFF ON
OFF
2.5 sec/div 875 900 925 95.0 975 100.0 102.5 105.0 1075 1100 1T 2-40

Emergency Brake ON
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Parking Brake Release

During EPB release, the polarity of the wires to the EPB motor is reversed and the ball nut

rotates clockwise to release the mechanical tension on the inner brake pad and caliper.

Voltage to the two caliper wires is pulsed at the same polarity which allows for faster control.

The HCU can ground either wire while leaving the other at 12 volts positive to activate the EPB

motor.

Item | Range| Graph
CH1 13.000

-0.125

v

25V Range -1.000
CH2 13.000

-0125

Vv

25V Range -1.000
Amperage 30.000

-1.029

\"

5V Range -30.000
250 msec/div 4750 5000 5250 5500 5750 6000 6250
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Normal Voltage at EPB Motor in OFF Condition
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Emergency Release

In emergency situations (such as motor failure), it may be necessary to manually release the
parking brakes to allow the rear wheels to freely spin.

How to release:
1. Disconnect the ground cable from the battery sensor.

2. Set wheel stoppers (chocks) for the front wheels.

Caution: If you release the parking brake, the vehicle can start moving. Therefore,
check the slope of the road and be sure the vehicle is securely stopped
and front wheels are chocked.

3. Safely jack up the rear of the vehicle and support with jack stands.
4. Remove the rear wheels.
5. Remove the parking brake actuator assembly.

Caution: When loosening the actuator bolts with the parking brake engaged,
the motor body will rotate. Use caution to prevent pinching of fingers.
Support and hold the actuator assembly in place using the tip of a
screwdriver wrapped with a cloth and slowly allow the tension to be
released.

The motor case contacts with The motor case contacts with
the caliper and stops. the caliper housing and stops.
(The motor case turns clockwise (The motor case turns clockwise
when the bolts are loosened.) when the bolts are loosened.)
2-42 2-43
Left Side Right Side
May 2017
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6. Pry the actuator assembly away from the caliper.

7. Prepare a TORX E12 socket and rotate the caliper spindle (appx. 1 rotation) until the rear
rotors rotate freely.

—

Retracting Ball Nut

8. Temporally re-install the actuator assembly to prevent contamination of the caliper.
It is also recommended to cover the electrical connections with tape to prevent
contamination.

* Install a new actuator seal after normal EPB function has been restored.
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Service

Prior to removing rear brake components such as the calipers, pads, or rotors, it is necessary
to use the Subaru Select Monitor (SSM) to electrically release the EPB actuator assembly. This
procedure is referred to as “Brake Maintenance Mode” and can be found in the Work Support
section of the Brake Control System. Failure to perform the Brake Maintenance Mode functions
may result in damage to the EPB assembly.

@ SUBARU Select Monitor 4 - Work Support - Brake Control

Work Support item £l
Transfer of Driving Recorder Setting
ABS Sequence Control Mode
VDC Check Mode
Brake Lamp Lighting Operation
VSC(VDC) Centering Mode Brake Maintenance Mode
Reading of parameter: ECM to SSM Help
Writing of parameter: SSM to ECM
Selection of Parameter

Use this mode when you check / replace / repair the brake pad / disc rotor / ~
T - Confirm on parameter
il

& : caliper.
Cancel Cod

ﬂ When starting this process, lift up the vehicle and make sure the engine is
@D“HM °°°°° L stopped, click OK.
ﬂ Active Test
5 Work Return to Work Support Menu by clicking Cancel.

5 Support
Oy cvsom

%‘0@@ 245 E@nmé_%

Brake Control System — Work Support Brake Maintenance Mode

The SSM will display messages directing the user on the necessary actions. During Brake
Maintenance Mode, the Parking Brake switch will be disabled to prevent unintended application
or release. However, care should still be taken when working around the systems components.
Always refer to the appropriate service manual for complete directions when servicing the rear
brakes and utilizing the Brake Maintenance Mode

Brake Maintenance _

Help |

Start brake maintenance mode. i

Electric parking brake operates automatically during process. Make sure
electric parking brake is not applied, and no brake work is in process.

Return to Main Menu by clicking Cancel.

Brake Maintenance Mode — SSM
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During Brake Maintenance Mode, the “Brake” warning light on the Combination will be
illuminated and DTC C1984 (Brake Maintenance Mode) will be stored in VDC system memory.
Once service is complete and the system is returned to “normal” the DTC should be cleared.
Always perform overall repair verifications by test driving and inspection for DTCs (Such as
C1984) before returning the vehicle to the customer.

Note: 15MY systems do not utilize the Parking Brake, Break-In procedure found on
10MY systems. Rear brake linings should be bedded in using conventional

methods.
e [
Help ‘ Help
Brake maintenance mode was started. a Brake maintenance mode is in process.
During maintenance mode, the electric parking brake switch is disabled. When finish, click OK, and follow the instructions on the screen.

In addition, the brake warning light is on, and DTC C1984 is stored.

m “

=540 A 2.

Maintenance Mode — Started Maintenance Mode — Return to Normal

When the SSM is not used (Facilitates that do not have SDS/SSM), a generic caliper tools
must be used to turn the caliper piston clockwise (release direction).

Note: Regardless of the procedure used, apply and release the parking brake five
times to ensure the brake operates normally.

Caliper Retraction (Generic tool)
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Vehicle Dynamics Gontrol (VDC) Systems

Subaru vehicles feature numerous systems that assist the driver to maintain stability and
control during wheelspin and/or skidding on a slippery road surface and/or an evasive
maneuver. These systems adjust the engine’s output and the wheel’s respective braking forces
to help maintain traction and directional control.

System Construction

Regardless of which driver assist system is operating, the situational judgements and
reactions are performed by the same collection of input and output devices. The sum of these
components is commonly referred to as the Vehicle Dynamics Control (VDC) System. The
Vehicle Dynamics Control System consists of the following:

e Stop Light Switch (Brake Light Switch)

» Steering Angle Sensor

* Speed Sensors

* G Sensor (Longitudinal & Lateral)

* Yaw Rate Sensor

* Vehicle Dynamics Control Module and Hydraulic Unit (VDCCM & H/U)

— Pump/Solenoids

e Brake Fluid Pressure Sensor
e \VDC OFF Switch
e ABS and VDC Warning Lamps

The Subaru VDC system is classified as a 4-sensor, 4-channel system, meaning each of the
vehicle’s 4 wheels is individually monitored by a sensor and can be individually controlled.

ABS warning light VDC warning light

Stop light

VDCCM & H/U

cylinder/
caliper

Magnetic

Yaw rate ABS wheel encoder

& speed sensor
G sensor

Master
cylinder Magnetic - Wheel
ABS wheel  encoder cylinder/caliper

speed sensor

VDC System Component Locations
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Stop Light Switch

The Stop Light switch (Brake Light Switch) serves as the primary input to the VDCCM to
indicate the driver’s application of the brake pedal. The Switch is located just above the brake

pedal and generates ON/OFF signals to illuminate the Stop lights and provide the VDCCM (and
various other Control Modules) with driver input information.

3-3

Stop Light Switch

Conventional Stop Light Switches are constructed with 1 or 2 conventional contact switches

internally (2 or 4 pin). In the example below, one switch is normally closed (1-2) and the other is
normally open (3-4).

STOP LIGHT &
BRAKE SWITCH
3 WIL
1 P
|:| 2 Y
4 WIR
3-4

Stop Light Switch — Wiring Diagram
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Conventional Stop Light Switches can be inspected by measuring the continuity between the
specified terminals.

~N
\ O J
Terminal No. Inspection conditions Standard

1—2 When brake pedal is depressed 1 MQ or more
When brake pedal is released Lessthan 1 Q
34 When brake pedal is depressed Less than 1 Q
When brake pedal is released 1 MQ or more

3-6

Stop Light Switch — Inspection

Newer models receive an improved Stop Light Switch that is constructed with two Hall Element
switches internally. The Hall Elements are illustrated as “Control Circuits” in service manual
wiring diagrams. These switches are distinguished by their 5-wire construction.

STOP LIGHT & BRAKE SWITCH
1 W
T
5 G
CONTROL | | CONTROL ||

CIRCUIT CIRCUIT 4 v
I

b ¢ 2 Br
——

3 B

3-7

Stop Light Switch — Wiring Diagram
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Internally the switch contains a plunger, magnet, Hall Integrated Circuit (IC), and spring. When
the brake pedal is depressed, the plunger moves the magnet against the spring’s tension.
This causes the magnetic field over the Hall IC to fluctuate indicating a change in brake pedal
position. When the brake pedal is released, the spring forces the magnet and plunger to return
to their original position.

Yy
Wy,
MJ‘%_

7

Plunger

Hall Type Stop Light Switch

The Hall IC contains two Hall element switches attached to the wiring board. As the resin
magnet holder position changes, the individual hall switches sense the varying density of
magnetic flux lines surrounding the magnet. When the intensity of these flux lines are above/
below predetermined values, the Integrated Circuit (IC) judges the hall switch to be open or
closed. As this happens, the IC generates a Ov or 12V signal which is identified as ON/OFF by
the Engine Control Module (ECM).

Magnet Hall Switches
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Due to the Hall IC design, inspection of the switch requires the application of battery voltage
(aprx. 12.6V) between terminals 1 (+) and 3 (-). Always ensure proper connection and polarity

before testing to prevent potential damage to the switch or other vehicle components.

Caution:

Preparation tool:
Circuit tester

2. INSPECT THE RESISTANCE

1. Check the resistance between connector terminals.

1l

BR-01388

Be sure to apply battery voltage between connector terminals 1 — 3 while checking.

Terminal No.

Inspection conditions

Standard

1—-2

When brake pedal is depressed

Less than 1 @

When brake pedal is released

1 M2 or more

2. Replace the stop light switch if the inspection result is not within the standard value.

3-1

Hall Type Stop Light Switch - Inspection
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Regardless of the Switch type, the SSM provides ON/OFF data on the position of the Brake
Light Switch.

Item ] Range] Graph
Brake Light Switch
ON
ON
OFF

Stop Light Switch-SSM Data

Regardless of the switch type, the Brake Light Switch requires careful adjustment during
service or replacement to ensure a proper gap (A) is present. Always refer to the appropriate
service manual for procedures and specifications.

Stopper - -
PP . Stop light switch
\‘,‘/ Y
\C
N @SN Lock nut A
[ ] o
Brake A Lock nut B
pedal ‘
3-14
Stop Light Switch Adjustment
May 2017
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Steering Angle Sensor

The Steering Angle Sensor measures the driver’s rotational input of the steering wheel to

the VDCCM. With this information, the VDCCM can calculate the driver’s intended path and
compare that to the vehicle’s actual path. The vehicle’s actual path is determined calculated by
the Yaw Rate and G Sensor.

Steering roll connector

Steering angle sensor

3-15

Steering Angle Sensor & Roll Connector

As the steering wheel is rotated, the alignment tabs rotate internal gear teeth.
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Drive Gear Driven Gear Gears Assembled

The gear teeth rotate two gears that contain magnetic discs. Rotation is detected using two
magneto-resistance element (MRE) style sensors.

Steering Angle Sensor Gear Mesh Steering Angle Sensor MRE
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Based on the information from these sensors, direction and degree of rotation can be
determined. The Steering Angle Sensor can be monitored using the Subaru Select Monitor
(SSM). Accuracy and total degrees of rotation from lock to lock may vary by year and model.

Item | Range| Graph
Steenng Angle Sensor 7200
507.0 deg
7200 3-21

Steering Wheel - Turned Left

ltem | Range| Graph
Steering Angle Sensor 720.0
-518.0 deg
-720.0 3-22

Steering Wheel - Turned Right
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Information obtained from the Steering Angle Sensor is sent via the CAN to the VDCCM.

POWER

'

'

'

' '
o ol <
- = < <
vDC CM TCM

STEERING DATA LINK RADAR STEERING
cM CONNECTOR SENSOR (LH) A/C CM ANGLE SENSOR
A: B40 A:
g = of Ti af i g 2 of «
: : : : INTEGRATEDBl?r‘II:ﬁ
A25 :\;E ‘_: \)_ ._' ~ K22

A23
A24

.

AIRBAG CM

§_o¢o.. Ol

B
2| o
STEREO CAMERA
3-23

Steering Angle Sensor CAN Circuit

During Service of the Steering Angle Sensor, always ensure the orientating marks/features are
not disturbed. Sensors may also require the application of a small amount of grease.

Caution:

Refer to all Airbag System related safety precautions before attempting service of

the Steering Angle Sensor.

3-24

Steering Angle Sensor Service

64
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Yaw Rate & G Sensor
The Yaw Rate and G Sensor detect the acceleration, deceleration, and rotation/angular speed
(yaw) of the vehicle using piezoelectric resistor type sensors. The Yaw Rate and G Sensor is

typically located in the center of the vehicle.

Note: Beginning with 2010 MY Legacy/Outback models, the Yaw Rate and G sensor has
been incorporated into the VDCCM.
,///
/g =T, ‘
~ 2 e Yaw rate
o ( “' & G sensor
Yaw Rate
and G Sensor Bracket
3-25

Yaw Rate and G Sensor Location

Internally, the Yaw Rate and G Sensor contains piezo-resistors formed on deflecting beams
(tuning forks) in the longitudinal and lateral directions of the vehicle. The beam masses will
deform during acceleration and deceleration causing resistance changes in the piezo-resistors.
The resistance change alters the signal voltage being sent to the VDCCM.

Beam Piezo
-resistor

Piezo
-resistor

Mass area —

—)

Piezo-resistor Beam

Mass area
Beam
Mass area

G sensor output voltage

Decelerating

3-26 3-27

Piezo - Resistor - Artwork

65

Piezo - Resistor - Cutaway
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The Yaw Rate and G Sensor can be inspected be removing the unit from its mounting location
(if applicable) and rotating it in the lateral and longitudinal directions.

Item | Range| Graph
Lateral G sensor Output 11.00
-0.10 mfs2
-11.00
3-28
Yaw Rate and G Sensor - Neutral
ltem Range | Graph
Lateral G sensor Output 11.00 Item [ Range | Graph
902 Lateral G sensor Output 11.00 L AN
-
9 80 m/s2
= /
11.00 \,J\FM -11.00
3-29 3-30
Yaw Rate and G Sensor - 90° Left Yaw Rate and G Sensor - 90° Right
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Wheel Speed Sensors

The VDC system uses a 4-sensor system to monitor the speed of the vehicle’s four wheels.

Each sensor independently provides data to the VDCCM.

(8310) vbCCm

FRONT ABS FRONT ABS REAR ABS
WHEEL SPEED WHEEL SPEED WHEEL SPEED
SENSOR LH SENSOR RH SENSOR LH
3-31
Wheel Speed Sensor - Circuit
May 2017
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The wheel bearing and hub assembly contains an integrated Encoder Ring. Small magnetic
strips are incorporated into the ring which generate pulses in the Wheel Speed Sensor hall
switch element. If the encoder ring is cracked or otherwise damaged, the Hub Assembly must
be replaced.

3-32

Encoder Ring - Artwork Encoder Ring

Each sensor is a hall switch element type that generates a square wave pattern based on the
influence of the alternating magnetic strips located in the Encoder Ring.

Note: During diagnostics, always inspect for foreign material that may have become adhered
to either the sensor tip or Encoder Ring.

Sensor

) / body

3-34
Wheel Speed Sensor - Artwork Wheel Speed Sensor Installed
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Inspection of the Wheel Speed Sensors can be accomplished using the Subaru Select Monitor
or with an oscilloscope. Inconsistent wheel speeds under normal driving conditions may
indicate mismatched tires or malfunctions in the system.

69

Item Range | Graph
FR Wheel Speed 1863
259MPH | R U TS
0.0 i
FL Wheel Speed 186.3
260MPH T U N R
0.0 i TN
RR Wheel Speed 186.3
259MPH T A SR S A
0.0 |
RL Wheel Speed 186.3
259MPH s s s s
0.0 P e 0
3-36
Wheel Speed Sensor -SSM Data
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Diagnostics with an oscilloscope requires the preparation of a temporary circuit containing a
100Q) resistor and 12v power supply to generate a signal from the wheel speed sensor. Once
the temporary circuit is prepared, the wheel is manually rotated at approximately 2 MPH.

Caution: Always verify the oscilloscope, resistor, and ground connections before connecting

the 12v power supply. Reversing sensor polarity may cause damage to the sensor.

12V
- o

1

2 . ‘
1.4V ~——————————

100Q J |_
0.7V +---------mmm--

3-37

Wheel Speed Sensor Diagnostic Set-up

CURSOR

Fired B FEE-J EJL F .
s O o o 2 1 Y Oy | o st v O s e 0 O e i TR A 3 £ 3 =3 £
1 A A A T e O |
1
853.12ms

B.55s
L]

e - - L 1 e 6.55s
TRIGGER FFE TIHE SAMPLING RATE
i S oo cL0gE] [WEw
3-38

Wheel Speed Sensor Oscilloscope Pattern
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VDC OFF Switch

The VDC system features an OFF switch that can be controlled by the driver. Depending on the
model there may be several levels of VDC OFF functions. Pressing and Holding the VDC OFF
switch will cancel engine torque suppression which may be helpful if the vehicle is stuck in mud
or snow. Always consult the appropriate Owner’s Manual for detailed information. The SSM
provides a data on the current operation of both the VDC OFF switch and VDC OFF light.

VDC OFF switch VDC OFF indicator light
3-39

VDC OFF Switch and OFF Light
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Vehicle Dynamics Control Module & Hydraulic Unit (VDCCM & H/U)

The Vehicle Dynamics Control Module & Hydraulic Unit (VDCCM & H/U) assesses the
vehicles condition based on input signals from various sensors throughout the vehicle. As the
vehicle’s condition is assessed, the VDCCM commands the operation of an internal pump and
series of electronic solenoid valves to regulate brake fluid pressure to each of the 4 wheels.
The Hydraulic Unit (H/U) portion of the VDCCM controls the braking force of each wheel by

increasing, decreasing, or holding brake fluid pressure.

VDCCM & H/U

The VDCCM communicates via the CAN with the Engine Control Module (ECM) and
Transmission Control Module (TCM) generating requests to improve vehicle assistance

characteristics.
POWER
STEERING DATA LINK RADAR STEERING
CM CONNECTOR SENSOR (LH) A/CCM ANGLE SENSOR
gl = of I of o~ g e of «
' ' BODY
' N E H INTEGRATED UNIT
A25 : : : H K22
{ﬁl\:' .—. O .—: : }
A24 H H H H H
sEEEERNRN IIOIIIIIIIIIII Il‘lllllllIIIIIIIIOIIIIIIIIIIII ll‘lllllllllllllll‘llllllllllllll IIOIIIIIKIZI
ECM H ' : v
D) 5 NG
o o 2| 3! 8l & o| o
VDC CM TCM AIRBAG CM STEREO CAMERA
3-41
VDCCM CAN Communication
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The VDCCM sends a command to the TCM to control the gear position and transfer clutch so
that torque is optimally distributed between the front and rear axles.

ltem | Range| Graph

Request Torque Down VDC

ON

ON

OFF

1 sec/div 0 1 2 3 4 5

Request Torque Down Signal

The VDCCM calculates the target engine output for each vehicle condition and sends

commands to the ECM.

The ECM compares the target engine output with the current engine output and adjusts throttle

opening and/or fuel injection until the target is achieved.

Item | Range | Graph

Engine Torque 350.0

3243 Nm

=

\‘ o

7
A

AV

\/

3-43

Calculated Engine Torque

73
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The H/U is the central distribution point for the brake hydraulic system. Hydraulic pressure from

the master cylinder is supplied through the Primary and Secondary Inlet passages.

Front LH
outlet
Rear RH Front RH

outlet outlet Rear LH
&\\ outlet
Secondary ° fjos\\\
inlet T[T S5 502 wﬂ

!
o
® S
n 1
Q“/’ﬂ

Primary inlet

0

VDC control module
and hydraulic unit
(VDCCM&H/U)

3-44

Hydraulic Unit (H/U)

Under normal operation, fluid is distributed to wheels in a diagonal split configuration. The H/U

has outlets for each of the wheel cylinders/calipers.

Primary and Secondary Inlets Wheel Cylinder/Caliper Outlets

74
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The H/U contains a hydraulic motor pump, solenoid valves (up to 12), housing, and relays to
control the inlet and outlet of brake fluid to each wheel cylinder/caliper. This design is referred
to as a 4-channel type system.

3-47 -
H/U Solenoids and Valves H/U Solenoid

The motor pump drives an eccentric cam which in turn moves a plunger pump to generate
hydraulic pressure. When operated, the plunger pump may draw brake fluid from the master
cylinder reservoir, drain fluid from a wheel cylinder/caliper, and/or force fluid into the master
cylinder.

Motor Pump

Plunger Pump

May 2017
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The H/U contains an inlet solenoid and outlet solenoid for each wheel cylinder/caliper. The inlet
solenoids are duty controlled to reduce brake fluid pulsation and operation noise. The outlet
solenoids are 2 positions, ON/OFF type to control the brake fluid passage between a wheel
cylinder/caliper and the H/U internal reservoir. Primary/Secondary Cut and Suction solenoids
and also incorporated for specific VDC functions.

Outlet Valves/Solenoids

E\ N\ ™\ ™\ ™\ ™\
>
= x b = o X
| - i ~ ~ Q ®
MOTOR RELAY YAW RATE &

G SENSOR

O—

VvDC CM

_—|
-E:_j VALVE RELAY -----------
L

= I ! —H
.E: [=} - o [ i - m - I > >Z & Ez
¢ B EEEE R B R R L
| a3l 2|2 F 2 z 2 Z FRRERIREE IR ERIRERS
! 25 3 o o« o | o o O 1IE°l |E2 80 8>
I 7=l SLLE =212 Ef[= | [*°[= ||=® l
e (8 VDC-03 ¢ ¢ W/
e e e e e s s J s s J s J s Y s e s s |
3-54
Valves/Solenoids Diagram
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The H/U contains a valve relay and motor relay to control the power supplies to the motor pump
and solenoid valves. Operation of the valve and motor relays are controlled by the VDCCM. The
control signals and voltages for the valve and motor relays can be monitored with the Subaru

Select Monitor (SSM)

Note: When errors occur in the VDC system, the valve and motor relays are turned off
to retain normal braking functions. During that time, the brake and VDC related
warning lights should illuminate and no VDC related functions will be possible.

Item Value | Unit
Voltage of IGN 142 |V
M. Relay monitor Voltage 00|V
Motor Relay Signal OFF
Valve Relay Signal OFF

3-55

H/U SSM Data

The H/U utilizes the inlet and outlet solenoids to control each wheel independently. Aside from
normal braking, the ON and OFF combinations of these solenoids produces three modes of
operation; Pressure Increase, Pressure Decrease, and Pressure Hold.

a
B

1 [WR)

7 [GY)

23[ B )

N

3 [*x1)

— 1

MOTOR RELAY

*—

—| 14 [RY)

VALVE RELAY

—|

L

YAW RATE &
G SENSOR

1

] il

ld

Y

VDC CM

SOLENOID

VALVE

FL INLET
FL OUTLET
FRINLET
FR OUTLET

&
-
F4
-
o

RL OUTLET

[
-
i I
= =
K
o

o
e o

>
z, | |&3| |2
<5l [2E| |25
=3| [E9o| |23
T z2| 18
o aa| |9
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SECONDARY
SUCTION

3-56

H/U Diagrams

77

May 2017



Normal Braking

Since both solenoids are not energized, fluid pressure generated in the master cylinder is
transmitted directly to the wheel cylinder/caliper. This fluid path/valve state also represents
conditions when the VDC system is inactive due to a malfunction.

FROM MASTER CYLINDER

DAMPER
CHAMBER

INLET
PORT
OPEN
Normal Braking
ltem Electrical State | Mechanical State
Inlet Valve Not energized Open
ELECTRIC Qutlet Valve Not energized Closed
CURRENT IS OFF g
Motor Pump Not energized OFF
MOTOR

WHEEL
CYLINDER
OUTLET ELECTRIC
PORT CURRENT IS OFF
CLOSED 5 I

O O

o o

o o

o o

O o

RESERVOIR
3-57

Normal Braking

Pressure Increase Mode

During Pressure Increase mode, the H/U motor pump is energized to produce additional
hydraulic pressure. Since the inlet valve is open and the outlet valve is closed, pressure is

increased in the wheel cylinder/caliper.

FROM MASTER CYLINDER

&

DAMPER
CHAMBER

INLET
PORT
OPEN
Pressure Increase
i Item Electrical State | Mechanical State
S/'-\'LE\(I:EK Inlet Valve Not energized Open
ELECTRIC )
GURRENT IS OFF Outlet Valve Not energized Closed
o Motor Pump Energized ON
~ OUTLET SOL. VALVE $y MOTOR
WHEEL
CYLINDER
OUTLET ELECTRIC
PORT CURRENT IS OFF
CLOSED r—>
O—I—l—c
RESERVOIR
3-58

Pressure Increase Mode
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Pressure Decrease Mode

During Pressure Decrease mode, the H/U motor pump is energized to produce additional
hydraulic pressure. However, the inlet valve is energized/closed preventing pressure from

increasing in the wheel cylinder/caliper. At the same time, the outlet valve is opened and brake
fluid is allowed to drain from the wheel cylinder/caliper decreasing pressure.

WH

ELECTRIC
CURRENT IS ON

ELECTRIC
CURRENT IS ON

FROM MASTER CYLINDER

DAMPER
CHAMBER

N

]

RESERVOIR

Pressure Decrease

Item Electrical State | Mechanical State
Inlet Valve Energized Closed
Outlet Valve Energized Open
Motor Pump Energized ON
3-59

Pressure Hold Mode

During Pressure Increase mode, the H/U motor pump is energized to produce additional
hydraulic pressure. Since the inlet valve is open and the outlet valve is closed, pressure is

Pressure Decrease Mode

increased in the wheel cylinder/caliper.

WHEEL

OUTLET
PORT
CLOSED

JOUTLET SOL. VALVE W
=

— -ﬁ
CYLINDER -_‘ oYeYe.
]

L]

FROM MASTER CYLINDER

DAMPER
CHAMBER

B

RESERVOIR

Pressure Hold

Item Electrical State | Mechanical State
Inlet Valve Not Energized Closed
Outlet Valve Energized Closed
Motor Pump Energized ON
3-60

Pressure Hold Mode

79

May 2017



Brake Fluid Pressure Sensor(s)

The VDCCM contains up to three internal Brake Fluid Pressure sensors. The sensors detect the
hydraulic pressure resulting from the driver’s brake pedal operation and the H/U motor pump.

Note: 1 BAR = 14.5 PSI

Item Range | Graph
Pressure Sensor Output 150.0 |
132.0 bar
00
FL wheel cylinder pressure sensor output 150.0
130.5 bar
0.0
FR wheel cylinder pressure sensor ouiput 150.0 -
132.5 bar
0.0
3-61
Brake Fluid Pressure Sensor - SSM Data
Earlier VDC systems utilized external pressure sensors/switches.
3-62
Brake Fluid Pressure Sensor(s) - External
May 2017
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Late model systems have incorporated the brake fluid pressure sensor(s) into the VDCCM &
H/U assembly. Therefore, the sensor is not serviceable separately. Models with the Eyesight
Driver Assist system may contain three pressure sensors to additionally monitor the FL and FR
wheel hydraulic circuits.

3-63

Brake Fluid Pressure Sensor - Internal Brake Fluid Pressure Sensor - Internal Connection

May 2017
81




System Functions

Each system performs unique driving condition assessments and reactions based on
information from a multitude of sensors located throughout the vehicle. Availability of these
driver assist systems vary based on year and model. In general, VDC systems are designed to
improve vehicle stability during running (driving/accelerating), braking, and/or turning.

Driving line of 4. Braking is applied to the appropriate

non-equipped vehicle v wheel to preyent spinning or veering
(Undorsioon ‘%\ from the desired path

| s 3. Control to make it closer to
the ideal driving condition

1. Target behavior calculated

2. Actual behavior calculated
at same time

\d

Ideal driving line Driving line of non-equipped vehicle

(Oversteer)

VDC driving image

3-65

1. Anti-Lock Braking System (ABS)

Stability during braking
2. Electronic Brake Force Distribution (EBD)

Replaces mechanical proportioning systems
3. Brake Assist

Increased brake pressure during emergency braking
4. Optimized Hydraulic Braking (OHB)

Ensures sufficient braking force if Brake Booster pressure is less than optimal
5. Vehicle Dynamics Control (VDC)

Stability during Turns
6. Super Sport ABS

Stability under heavy braking
7. Active Torque Vectoring (ATV)

Performance cornering control
8. Traction Control System (TCS)

Stability during acceleration
9. Hill Start Assist

Momentary hold for manual transmission vehicles on an incline
10. X-Mode™ & Hill Decent Control

Low Speed, low traction improvement
11. Brake Override System (BOS)

Unintended acceleration prevention
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Anti-Lock Braking System (ABS)

The Anti-Lock Braking System (ABS) is designed to minimize wheel lock-up during braking
events. This allows the driver to retain the ability to steer the vehicle. When the brake pedal is
depressed during driving, both the wheel speed and vehicle speed decrease. However, due
to environmental variables such as the condition of roads, tires, and vehicle components, the
decrease in the vehicle speed is not always proportional to the decrease in the wheel speed.
The VDCCM calculates this difference between the wheel speed and vehicle speed and is
referred to as the “slip ratio”

Slip ratio = (Vehicle speed — Wheel speed)/Vehicle speed 4 100%)
When the slip ratio is 0%, the vehicle speed corresponds exactly to the wheel speed.

When it is 100%, the wheels are completely locked while the vehicle is still moving.

The slip ratio is dependent on braking effectiveness in relation to the environmental variables.
Braking effectiveness is represented by the “coefficient of friction” between the tire and road
surface. The larger the coefficient, the higher the braking effectiveness.

The ABS controls the fluid pressure to each wheel to maintain the slip ratio within the 8 — 30%
range.

— Control range by ABS

< »
- L

/\@halt-paved

Coefficient of friction

betweentireand = |/ ---- -——L / lcy road
road surface i
0 > 100(%)
Slip ratio
3-66
ABS Slip Ratio Theory
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Depressing the brake pedal increases the brake fluid pressure in each wheel cylinder, which
decreases the wheel speed (or increases the wheel deceleration rate). When the brake fluid
pressure is increased to a level (point ‘X’), the brake fluid pressure curve in the diagram (at
which the wheel deceleration rate exceeds threshold “—b0”), the VDCCM commands pressure
“hold” control.

At the same time, the VDCCM calculates a “dummy” vehicle speed which is a reference speed
it uses in the next stage of control. When the wheel speed then drops below the slip ratio
setting or speed lower than the “dummy” vehicle speed (point “B”), the VDCCM commands
pressure “decrease” control to prevent the wheels from locking-up.

As the wheel cylinder pressure decreases, the wheel speed starts increasing. When the wheel
acceleration rate exceeds threshold “+b10” (point “C”) the VDCCM commands pressure “hold”
control. When the wheel acceleration rate exceeds threshold “+b20” (point “D”), the VDCCM
recognizes that wheel lock-up will not occur and then commands pressure “increase” control.

When the wheel acceleration rate drops below threshold “+b20’ (point “E”), the VDCCM starts
pressure “hold” and “increase” control cycles at a given interval. When the wheel deceleration
rate then exceeds threshold “~b0” (point “F”), the VDCCM immediately commands pressure
“decrease” control.

(a) Inlet solenoid valve
(b) Ouitlet solenoid valve
: 4 +b20
(c) Brake fluid pressure 7
(d) Wheel acceleration/deceleration +b10
(e) Speed g / \
(f) Time y—b0 NC
A Alle
pm F
(1) Slip ratio setting () /E/—’_
(2) Wheel speed cHb
(8) Vehicle speed
(4) Dummy vehicle speed
ON
(b)
OFF
ON -
(@)
OFF — (f)
Brake fluid pressure Inlet solenoid valve Outlet solenoid valve
Increase OFF OFF
Hold ON OFF
Decrease ON ON

3-67

ABS Operation Theory

84
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During ABS operation, the SSM will display an “ABS Control Flag” and energize the Motor
Relay and Valve Relay. Once energized, the motor pump begins rotating and the individual Inlet
and Outlet solenoids are controlled. Brake fluid pressure, wheel speeds, and Yaw/G rate are
monitored to achieve a desirable rate of braking while maintaining steering control and vehicle

stability.
Item | Range| Graph
FR Wheel Speed 186.3

0.0 MPH
0.0
Pressure Sensor Output 60.0
11.8 bar
0.0
ABS Control Flag ON
OFF
OFF
Motor Relay Signal ON
OFF
OFF
Valve Relay Signal ON
OFF
OFF
FL wheel cylinder pressure s__. 30.5
13.0 bar
FR wheel cylinder pressure s__ 305
13.0 bar
0.0
3-68
ABS Operation
May 2017
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Electronic Brake Force Distribution (EBD)

Electronic Brake Force Distribution (EBD) utilizes the inlet and outlet valve control of the
VDCCM & H/U to prevent premature locking of the rear wheels. This system eliminates the
need for the proportioning valve and optimizes brake force distribution based on vehicle load.

Proportioning

Valves

Proportioning Valve

Optimum brake force
distribution for heavy
loaded conditions

EBD controlled
brake force
distribution

Optimum brake force

| distribution for light —
§ loaded conditions P
N P
5 <
3 -
e N\
© PCV controlled brake force
g distribution (reference)
2
[
[}
Brake force to front wheels 3-70
EBD Logic

The VDCCM calculates the optimum brake force based on information from the wheel speed
sensors and G Sensor. An “EBD Control Flag” is displayed on the SSM during EBD operation.

Item | Range| Graph
FR Wheel Speed 80.0
29.4 MPH
0.0
Brake Light Switch ON
on ]
OFF
Pressure Sensor Output 60.0 Ilf l'.
[
83.6 bar
R / |
00 | ! !
M. Relay monitor Voltage 15.0
100V
00 I
Motor Relay Signal ON
ON
OFF |
Valve Relay Signal ON
on I
OFF
EBD Control Flag ON
ON [

EBD Operation
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Brake Assist

Introduced with some 2007 MY vehicles, a Brake Assist system was added to assist in
deceleration during panic situations. In an emergency stopping situation, a driver has the
natural tendency not to brake hard enough and soon enough. Brake Assist helps the driver

by monitoring the depression speed applied to the brake pedal. In an emergency stopping
situation, the system senses the rapid depression of the brake pedal and simultaneously
boosts the driver’s braking force to the brake system using the VDCCM & H/U pressure
increase function. Brake Assist maintains braking force until the driver releases the brake pedal.
In conjunction with ABS, Brake Assist results in faster and safer braking.

Optimized Hydraulic Braking (OHB)

Introduced with 2017MY Impreza models, the Optimized Hydraulic Braking (OHB) system
ensures sufficient braking force is available for the driver if the Brake Booster pressure is less
than optimal. This is accomplished by energizing the VDC motor pump to provide additional
hydraulic pressure assist.

May 2017
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Vehicle Dynamics Control (VDC)

The VDC system monitors vehicle stability and reacts to minimize understeer, oversteer,

and drift conditions helping to maintain the directional stability of the vehicle on all road
surfaces. VDC can sense impending loss of control at either the front or rear of the vehicle

and momentarily apply the brake on one or more wheels to restore stability. The VDC system
enhances the vehicles stability when cornering by comparing the driver’s intended path to the
vehicle’s actual path. This is monitored using inputs from the Wheel Speed, Steering Angle and
Yaw Rate & G Sensors.

Yaw

Yaw is defined as the rotation or angular speed around the axis of an object. On a vehicle, yaw
is measured at the yaw axis which is commonly located in the center of the vehicle. If the yaw
rate is significantly more or less than the intended steering angle input, the VDCCM provides
braking to bring the yaw rate into an acceptable range.

Intended Direction

Steering Angle

Yaw Axis

3-72

Vehicle Physics
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Oversteer

If the vehicle begins to spin during cornering (oversteer), the VDCCM actuates the brakes
on the front and rear outer wheels. As a result, a yaw moment is generated in a direction that
counteracts the oversteer improving the vehicle’s stability.

Braking force

Yaw moment resulting from oversteer

3-73

Oversteer Assistance

Understeer

If the vehicle begins drift outward during cornering (understeer), the VDCCM actuates the
brake on the rear inner wheel. As a result, a yaw moment is generated in a direction that
counteracts the understeer improving the vehicle’s stability.

Yaw moment resulting
from understeer

Braking force

3-74

Understeer Assistance
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Hydraulic Control

While the VDC system hydraulically operates identically to the ABS (during brake pedal
depression), it also has the ability to function while the brake pedal is not depressed. In order
to achieve this function, vehicles with VDC utilize four additional solenoid valves (2 Suction/ 2
Cut) that activate based on brake pedal depression to establish the role of the master cylinder.
Each circuit of the brake hydraulic system (Primary and Secondary) contains its own Suction
Solenoid and Cut Solenoid.

Cut Valves/Solenoid
A “VDC Control Flag” is displayed on the SSM during VDC operation.

ltem Value
VDC Control Flag OFF
3-77

VDC Control Flag
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Normal Braking

Normal braking utilizes the conventional hydraulic path. In this state all solenoids are de-
energized and in their resting positions. This fluid path/valve state also represents conditions
when the VDC system is inactive due to a malfunction.

Pressure
sensor

Port
Closed

Not energized

Check
valve

cylinder

Port
Open

Cut solenoid
valve

NS

<~

Wheel

cylinder

Outlet solenoid
<t <J valve

[———]
,boooo ]

Inlet solenoid valve

0000 ]

::ooc

Damping
chamber

Motor
ﬁ Pump

o]
o
o
o
O
R

3-78

VDC Normal Braking
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Operation: Brake Pedal Depressed

Having the brake pedal depressed during

any VDC related functions places the Master
Cylinder as the primary pressure source for
braking operation. The Suction Valve allows
the Master Cylinder Pressure into the wheel
cylinder/caliper circuits. The Cut Solenoid
directs pressure from the Motor Pump into the
same circuit.

Operation: Brake Pedal NOT Depressed
When the brake pedal is not depressed, the
primary source of brake fluid pressure is the
H/U Motor Pump. The now energized Cut Valve
directs the pressure generated from the Motor
Pump directly to the wheel cylinder/caliper. At
the same the time, the now energized suction
valve provides a path for the Master Cylinder
to serve as brake fluid reservoir for the Motor
Pump.

Brake Pedal Depressed

Brake Pedal NOT Depressed

Item Electrical State | Mechanical State
Suction Valve Energized Open
Cut Valve Energized Closed

Item Electrical State | Mechanical State
Suction Valve| Not energized Closed
Cut Valve Not energized Open
Pressure AN

sensor

Suction solenoid
valve

Port
Closed

Not energized

‘ 00d

Check |
valve Not energized
Damping
chamber

Wheel
cylinder

Outlet solenoid
valve

3-79

VDC Pressure Increase - Brake Pedal Depressed

Note:
decrease, and hold modes

cylinder

Pressure
sensor

)
Port Suction solenoid
open . valveI

Energized

Port
closed

Cut solenoid

Energized

Damping
chamber

Wheel
cylinder

Outlet solenoid
valve

3-80

VDC Pressure Increase - Brake Pedal NOT Depressed

The Suction Valve and Cut Valve functions are the same for pressure increase
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Super Sport ABS

Introduced with the 2004 Impreza WRX STi, a Super Sport ABS system was added to improve
vehicle stability while under heavy braking. In the Super sports ABS system, brake fluid
pressure control for the rear wheels is switched to independent control while turning. This
design helps to increase the cornering force of the front wheels to reduce under steer.

STi Rear Brakes

Active Torque Vectoring (ATV)

Introduced with some 2015 MY models an Active Torque Vectoring system was introduced to
help enhance vehicle handling performance when cornering. The system monitors steering
angle, accelerator pedal, lateral G, longitudinal G, and yaw rate of the vehicle to detect an
understeer condition. When understeer is detected, the system will apply brake pressure
independently to the inside cornering front wheel. This action results in higher torque being
transferred to the outside wheel which creates a more neutral steering force for the driver and
their intended path.

3-82

Active Torque Vectoring
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Traction Control System (TCS)

The Traction Control System (TCS) is designed to prevent spinning of the drive wheels on
slippery road surfaces in order to maintain traction and directional control. TCS operates similar
to Limited Slip Differentials (LSD) in that torque is reduced from a slipping wheel and applied

to a wheel with traction. The VDCCM may use any combination of the pressure increase,
decrease, or hold modes and request AWD control from the TCM to obtain a desirable
coefficient of friction between the wheels and road surface. A “TCS Control Flag” is displayed
on the SSM during TCS operation.

Note: Turning the VDC system to the OFF position will disable the “Torque Down
Request” control from the VDCCM to the Engine Control Module (ECM). This may
be effective when attempting to drive out of deep snow or gravel.

Spinning wheel Differential The driving

Brake control —> —> force is
Q transmitted

Item Value
TCS Control Flag OFF

3-83

TCS Function
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Hill Start Assist

Introduced with some 2008 MY vehicles, a Hill Start Assist system was added to prevent the
vehicle from rolling downhill when the vehicle is on an incline. The system assists the driver in
the transitional period of moving one’s foot from the brake pedal to the accelerator pedal during
clutch engagement. The Hill Start Assist system does not function when the vehicle is facing
downhill.

Caution: To prevent accidents when the vehicle is parked on a slope, be sure to firmly set the
parking brake. Make sure the vehicle remains stationary when the clutch pedal is
released.

Note: Models with an Electronic Parking Brake System (EPB) feature a different Hill
Holder™ system that utilizes both the VDC system and the parking brake. Refer
to the Electronic Parking Brake chapter for further details. On some models it
may be possible to temporally disable the Hill Start Assist system by pressing
the “VDC OFF” button in a specific sequence. Consult the appropriate Owner’s
Manual for specific procedures.

With hill start assist

Without hill start assist

3-84

Hill Start Assist Comparison

As the driver depresses the brake pedal, the VDCCM recognizes that the vehicle has come to
a complete stop on an incline based on wheel speed sensor and G sensor inputs. The VDCCM
will command brake pressure hold from the H/U for approximately one second when the brake
pedal is released (based on brake pedal switch input). The SSM displays data relating to the
vehicle incline

ON

Brake light switch

Engine torque
(throttle opening angle)

Brake pressure

Clutch pedal

OFF

Approx. 1 second

ON

OFF

-—

‘Operating range’
of hill start assist

| Item

Value| Unit [ imum |

Minimum ‘

[T Incline

204 % [ 409

102

3-85

Hill Start Assist Logic
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X-Mode™

Introduced with some 2014 Forester models, X-Mode™ is a driver assistance system that
increases driveability on rough roads and maintains the driver’s sense of security by performing
optimized integrated control of the engine, AWD system, and brakes. X-Mode™ also includes
Hill Decent Control (HDC) which allows the driver to maintain a constant speed when driving
down slopes. X-Mode™ and HDC functions are automatically turned off when the vehicle
speed is above 12 MPH, and the X-MODE™ indicator lamp goes out at around 18 MPH.

The X-MODE™ switch is located in the center console area. In order to activate the system,

the button must be pressed below 18 MPH to activate X-MODE™. Pressing the button at higher
vehicle speeds will result in a beeping sound, indicating the vehicle is traveling too fast to
activate X-MODE™,

- « MPH

gppsggmie

E = F
OO

X-MODE™ “ON”Indicator

Hill Descent Control
indicator light

X-MODE indicator in operation:
Indicator is illuminated

3-88

HDC and X-MODE™
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X-MODE™ performs the following functions:

97

Effect
BR-
223
g |25 !
Description Contents g g_ S Details Operation
£|E :? range
S|5|8
O | E= 3]
=
ECM Dedicated torque Low load range: Late throttle opening characteristics. Prevents 40 km/h or
map setting abrupt changes in torque to improve driving on slippery roads. less
o High load range: Early throttle opening characteristics. Provides
maximum torque quickly to improve driving on rough road
surfaces.
TCM Dedicated AWD AWD clutch engagement force is increased by approx. 25%.
control o Suppresses differences in rotational speed between the front and
rear wheels to improve traction.
Dedicated shift When compared with regular control, the gear ratio is lower and
control o] lock-up is turned off. This dedicated shift control maximizes the
use of driving power to improve vehicle control
VDC Strengthened To improve traction on slippery road surfaces, when there is a
LSD control difference in the rotational speed between the left and right
©) wheels this dedicated control: (T) Makes the brake boost speed
faster, (2) Slows down the timing of brake pressure decrease
when the rotational speed difference returns to normal.
Hill descent To maintain a constant vehicle speed when accelerating or 20 km/h or
control releasing the brake when driving down a steep hill, this controls less
O] the brakes to provide the driver with safety and security by
allowing them to concentrate on steering without having to worry
about braking.
MID MID display [High Grade Meter] 40 km/h or
when in X MODE * The Preventive safety screen comes up and "X-Mode" is less
displayed. The tire image/arrow changes from green — blue.
QO | » The "Hill decent" indicator illuminates when ready and flashes
when in operation.
[Standard Meter]
The "X-Mode" indicator illuminates.
Meters Meter display ¢ The "X-Mode" indicator on the LCD illuminates.
when in X MODE QO | » The dedicated "Hill decent" indicator illuminates when ready
and flashes when in operation.
3-89
X-MODE™ Functions
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Hill Descent Control (HDC)

HDC provides braking automatically to maintain the vehicle’s speed which existed at the time
the driver released the gas pedal or the brake pedal.

NOTE: HDC is not a cruise control function. It will not advance the throttle setting to
increase speed. HDC functions during downhill driving or on any terrain where
the vehicle’s speed may increase from gravity or vehicle inertia.

When HDC is in operation, an indicator lamp on the combination meter and multifunction
display starts flashing so that the driver can visually check that the system is operating. (During
standby, the HDC indicator lamp stays ON steadily.) The brake lights activate when the HDC is
operating.

/ ﬂ) N
quﬂm [T {

X-MODE™ “ON”with Vehicle Stopped HDC Off with X-MODE™ with Vehicle Moving
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Item Range| Graph
2
X mode(Engine Control System) ON
ON OFF
Lock-Up ON/OFF id(T! Control System) ON
OFF OFF ’
Transfer Duty Ratio(Transmission Control System) 100.0 / \\ o
{ o
100.0 % 0.0 =
FL Wheel Speed(Brake Control System) 35.0
A,
1.6 MPH 0.0 yd
FR Wheel Speed(Brake Control System) 35.0
1.7 MPH 0.0 7
RR Wheel Speed(Brake Control System) 35.0
1.6 MPH
0.0
RL Wheel Speed(Brake Control System) 35.0 4
L
1.6 MPH
0.0
5 sec/div 90 95 100 105 110 115 120 125 130 135 140
Subaru Select Monitor Ill Data X-MODE™ ON
ltem | Rangel Graph |
1
X mode(Engine Control System) ON
OFF OFF ,
Lock-Up ON/OFF Solenoid(T! Control Sy )] ON
OFF OFF ’ U )
Transfer Duty Ratio(Transmission Control System) 100.0 jA\
53.0 % s
) 0.0
FL Wheel Speed(Brake Control System) 35.0 N
2.9 MPH -
) 0.0
FR Wheel Speed(Brake Control System) 35.0
3.2MPH 0.0
RR Wheel Speed(Brake Control System) 35.0 L
3.0 MPH 0.0
RL Wheel Speed(Brake Control System) 35.0
Iy
2.7 MPH -~
i 0.0
5 sec/div 0 5 10 15 20 25 30 35 40 45 50
Subaru Select Monitor Ill Data X-MODE™ OFF
May 2017
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Brake Override System (BOS)

Introduced with some 2012 Models, the Brake Override System (BOS) is designed to prevent
unintentional vehicle acceleration. The system monitors the simultaneous application of both
the Brake Pedal and accelerator pedal by the driver.

The BOS activates when the brake is depressed and accelerator pedal is applied from 80 to
100 percent of operation. Engine operation is reduced by closing the Throttle Plate and the
physical driver application of the Accelerator Pedal has no effect on engine speed.

Note: The vehicle must be moving for the system to operate. The brake override
system will not operate below 6 MPH.

Two levels of recognition are programmed into the BOS. Each level is recognized by the system
utilizing Hydraulic Pressure Sensor output from the HCU.

Light brake application with Accelerator Pedal Sensor output greater than 80% requires
approximately 30 bar to activate.

Item } Range] Graph
FR Wheel Speed 186.3
23.6 MPH
S o B
0.0 = T —
Pressure Sensor 300.0
31.4 bar
0.0 ,..-——-—-——._.-/J ik
Brake Light Switch
ON ON
OFF
2.5 secidiv 150175 200 225 250 275 300 325 350 375400
3-95
Light Brake HCU
May 2017
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The activation time is delayed slightly to allow the driver time to release the Brake Pedal. If the
Brake Pedal remains depressed, the Engine ECM removes the Accelerator Pedal Input and
Throttle opening Duty Ratio in a stepped logic. The BOS will remain active until the accelerator
pedal is fully released.

Item Range | Graph
1 2
Vehicle Speed 62
22 MPH
~
0 _/
Throttle Opening Angle 100.0
67.1%
0.0 e
Accel. Opening Angle 100.0
20.0%
0.0 }
Stop Light Switch
ON
QON
OFF
2.5 sec/div 00 25 5.0 15 100 125 150 175 200 225250
Light Brake ECM

Note: Failure to release the accelerator pedal after the vehicle speed is 0 MPH will
result in limited accelerator pedal control (driver could press the accelerator to
the floor but the response from the throttle is very low, resulting in minimum
acceleration).

Heavy brake application with Accelerator Pedal Sensor output greater than 80% requires
approximately 45 bar to activate.

Item Range ‘ Graph

FR Wheel Speed 186.3

26.2 MPH

0.0 pm———t—""

Pressure Sensor 300.0

471 bar

0.0

Brake Light Switch
oN

ON

OFF

0.5 secidiv 15120 125 130 135 140 145 150 155 3-97

Heavy Brake HCU
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The BOS activates immediately. If the Brake Pedal remains depressed, the Engine ECM
removes the Accelerator Pedal Input and Throttle opening Duty Ratio in a stepped logic. The
BOS will remain active until the accelerator pedal is fully released.

Item | Range | Graph
12
Vehicle Speed 62
19 MPH
Y
A5 LN
0 \\
Throttle Opening Angle 100.0
66.7 %
0.0 — ~—
Accel. Opening Angle 100.0
29.0%
\\
0.0 N
Stop Light Switch
ON
ON
OFF
2.5 sec/div 00 25 5.0 15 100 125 150 175 200 225 250
3-98

Heavy Brake ECM

Note: Failure to release the accelerator pedal after the vehicle speed is 0 MPH will
result in limited accelerator pedal control (driver could press the accelerator to
the floor but the response from the throttle is very low, resulting in minimum
acceleration).

Note: Each level of BOS operation shows the accelerator opening angle according to a
predetermined value. During the actual drive cycle for capturing the data shown,
the accelerator pedal angle was 100%.
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Diagnostics

Self-Diagnostics

The VDC system has extensive self-diagnostic capabilities. When the ignition switch is turned
from OFF to ON, the VDCCM performs an electrical self-check and illuminates the VDC,
ABS, Hill Holder, and/or other related warning lights on the combination meter. If there are no

electrical problems, the warning lights should turn OFF after approximately 2 seconds.

Note:

During this self-test a slight shock in the brake pedal may be felt and audible
noise may be heard from the Motor Pump actuation. This does not indicate an

abnormal condition.

-
100 '20140°

g 40
[l 6o

=
=20 -

0

ATl
" TEM .
, y
) F
jl\ A N

Combination Meter Warning Lamps

ltem Value | Unit
ABS Waming Lamp OFF
VDC Waming Lamp OFF

3-100

SSM Warning Lamp PIDS

The VDCCM performs a second check when the vehicle speed reaches approximately 3
-6 MPH (if the brake has not been applied) or approximately 8 MPH (if the brake has been
applied). During this self-check the VDCCM briefly operates the Motor Pump.

Item ‘ Rangel Graph
FR Wheel Speed 80.0
6.5 MPH
0.0 —
Brake Light Switch
ON
OFF \ \
OFF
Pressure Sensor Output 60.0
0.0 bar }“1/'\\/
! 1 A
00 / | |
M. Relay monitor Voltage 15.0

oov

0.0

Motor Relay Signal
ON

ON

OFF

Valve Relay Signal oN

OFF
OFF

3-101

System Self-Test

103
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Mechanical Diagnostics
The hydraulic functions of the VDC system may be inspected with the aid of a brake hydraulic
pressure gauge.

Warning: The VDC system can generate high pressures. Therefore, only use a gauge
exclusively designed for brake fluid measurement. Gauges from other vehicle
systems may introduce fluid cross-contamination resulting in brake system

malfunctions.

Inspection conditions Front wheel Rear wheel
Initial value 3,500 kPa 3,500 kPa
(36 kgf/cm?2, 511 psi) (36 kgf/cm?, 511 psi)
500 kPa 500 kPa
Wher[Gepressurized | s 5 Kgrem-, 73 psi)
or less or less
3,500 kPa 3,500 kPa
Wheh pressurized (36 kgf/cm?, 511 psi) (36 kgf/cm?, 511 psi)
or more or more

3-102
Hydraulic Pressure Gauge
Once the brake hydraulic pressure gauge has been fitted, both ABS and VDC inspection
procedures can be performed using the SSM.
Function Check Sequence

ABS Sequence Control Mode

VDC Check Mode

System Selection Menu

Engine Control System
Transmission Control System
Cruise Control System
Entry VIN
Tire pressure monitor

[ Imegr unit mode
Occupant Detection System
Impact Sensor

Airbag System

Brake Control System

- EETIITNE

Parking Brake System |

Back

Brake Control Diagnosis

Current Data Display & Save
Diagnostic Code(s) Display

Freeze Frame Data Display
Clear Memory

Work Support
Back

VSC(VDC) Centering Mode
Brake Lamp Lighting Operation
Back

Function Check Sequence

ABS Sequence Control Mode

VSC(VDC) Centering Mode [
Brake Lamp Lighting Operation |
Back ]

3-103

ABS and VDC Work Support

104

May 2017




Diagnostics with the Subaru Select Monitor (SSM)

The SSM provides comprehensive Diagnostic Trouble Codes (DTCs) that are associated with
the VDC system. Refer to STIS for specific diagnostic procedures for each DTC.

PR . =

Current Data Display & Save |

Diagnostic Code(s) Display

Freeze Frame Data Display

Clear Memory

Work Support

Back
Code | Description & trouble position | Trouble occurrence record | Tnp Counl| Time Cuunl| Count |
Present fault Number of Diagnostic Code(s): 1
O C1211 | FR wheel speed sensor system wire break/excessive input | — | 640| 487481800 Originally |

3-104

Diagnostic Trouble Code Display

The Freeze Frame display provides critical information about the vehicle’s condition at the time
the DTC was generated.

c1211 >
C1211 : FR wheel speed sensor system wire break/excessive input
Item History3 History2 History1 Detect | Unit
Trip Count — 0 641 640 | Time
Count — Common Originally Originally
Brake Control Diagnosis Time Count — 0 0| 487481800| ms
Classi i — 5030 5030 5030 | HEX
Vehicle Speed — 0.0 0.0 0.0| MPH
Current Data Display & Save ion Pedal Position = 0 0 0%
Engine Speed — 0 0 Q| rpm
Diagnnsﬁc Cude(s) Display Steering angle flag — No No No
R et e AR i e R R 'VDC OFF Status — OFF OFF OFF
Freeze Frame Data Display Cluich point - 0.0 00 001%
FR Wheel Speed — 0.0 0.0 0.0| MPH
Clear Memnr]" FL Wheel Speed — 0.0 0.0 0.0| MPH
RR Wheel Speed — 0.0 0.0 0.0| MPH
RL Wheel Speed —_ 0.0 0.0 0.0| MPH
Work Sllppﬂl't Steering Angle Sensor —_ 0.0 0.0 0.0 deg
‘Yaw Rate Sensor — 0.0 0.0 0.0/ deg/s
Back Pressure Sensor Output —_ 0.0 0.0 0.0 bar
L itudinal G Sensor —_ 0.0 0.0 -0.3| m/s™2
Lateral G Sensor — 0.0 0.0 0.0 m/s"2
Voltage of IGN — 0.0 131 131V
FL wheel cylinder p sensor output — 0.0 0.0 0.0 bar
FR wheel cylinder p. sensor output — 0.0 0.0 0.0 bar
EBD Control Flag — OFF OFF OFF
ABS Control Flag — OFF OFF OFF
TGS Control Flag OFF OFF OFF
'VDC Control Flag — OFF OFF OFF
E/G Torque Down Control Stop Flag — 0 0 0
X Mode — OFF OFF OFF
E/G torques up Control Stop Flag — 0 0 0
Brake Light Switch — OFF OFF OFF
Clutch Switch — OFF OFF OFF
Reverse Signal — OFF OFF OFF
Clutch stroke sensor — 0.0 00 00| %
Engine Torque — 0.0 0.0 0.0/ Nm
Ambient Temp Sensor — -40 -40 189 °F
Manual Parking O i — OFF OFF OFF
Auto Parking O — OFF OFF OFF
Parking Operation when driving — OFF OFF OFF
Parking Cancel — OFF ON ON
3-105
Freeze Frame Data Display
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Service

Vehicle Dynamics Control (VDC/VSC) Centering Mode
After installing, replacing, or adjusting the following components, it is necessary to perform the
VSC(VDC) Centering Mode. This mode is performed by placing the vehicle on a level surface
with the steering wheel in the straight ahead position.
» Steering Angle Sensor
Steering Wheel
* Suspension Components
Wheel Alignment
VDCCM & H/U
e VDCCM & H/U Bracket

After the VSC (VDC) Centering Mode has been completed, test drive the vehicle for at least 10
minutes to ensure there are no system malfunctions.

Brake Control Diagnosis Function Check Sequence

Current Data Display & Save | ABS Sequence Control Mode
Diagnostic Code(s) Display VDC Check Mode

Freeze Frame Data Displ
reeze Frame i, _ VSC(VDC) Centering Mode

Clear Memory

' ' Brake Lamp Lighting Operation

Back Back

SUBARU Select Monitor I - VSC(VDC) Centering Mode 2

Stop the vehicle on a level surface in straight ahead state and press the YES key.
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VSC (VDC) Centering Mode
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VDCCM Parameter Information
The VDCCM contains “parameter” information that identifies vehicle specific information such
as model and grade (trim) level. Whenever the VDCCM is replaced, the Parameter information
must be read, written, selected, and/or confirmed. There are 4 SSM functions related to the
VDCCM Parameter;

* Reading of Parameter (ECM to SSM)

* Writing of Parameter (SSM to ECM)

e Selection of Parameter

e Confirm on Parameter

System Selection Menu Brake Control Diagnosis

Brake Control System Work Support

Engine Control System Current Data Display & Save

Transmission Control System * ABS/VDC System » Diagnostic Code(s) Display » Function Check Sequence

Cruise Control System = Freeze Frame Data Display Maintenance at the time of ECM replacement
| Brake Convol System _____| et

Brake Confrol System | Clear Memory Brake Maintenance Mode

Entry VIN Back Work Support Back

Tire pressure monitor Back

Integ. unit mode

Occupant Detection System

Impact Sensor

Airbag System

3-107

VDCCM Parameter-SSM Menus

Reading of Parameter
Reading the parameter allows the user to retrieve the current parameter stored in the VDCCM
and save it as a file to their local PC.

Maintenance at the time of ECM replacement

Reading of parameter- ECM to SSM

Wnting of parameter:- 55M to ECM
Selection of Parameter

Confirm on parameter

Back

3-108

Reading of Parameter
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Writing of Parameter

Once the Parameter has been saved to the local PC, it can be written to the new VDCCM using
the Writing of Parameter function.

Maintenance at the time of ECM replacement

Reading of parameter:- ECM to S5M

Wnting of parameter: 55M to ECM

Selection of Parameter

Confirm on parameter

Back

3-109

Writing of Parameter

Selection of Parameter

The Selection of Parameter function requires the user to manually enter the Applied Model
code for the vehicle being serviced.

Maintenance at the ime of ECM replacement

Reading of parameter: ECM to S5M
Wnting of parameter. 55M to ECM

Selection of Parameter

Confirm on parameter

Back

3-110

Selection of Parameter
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Applied model and option codes can be found on the “Model Number Plate” located on the
inside of the front passenger door frame.

AR

\ ‘i '\‘{
Applied Mode | BSIAYNC

[ 4
éle concerne

T

Model Number Plate
Digits Code Meaning Details
B Series LEGACY
N Body type N: Sedan
S: OUTBACK
9 Total engine displace- 9:2.5L AWD
ment F:3.6 LAWD
Drive system
A Model year A: 2015MY
Y Destination Y: U.S.A,, Canada
2 Grade 2:25i

4:2.51 Premium

5: 2.5 i Premium EyeSight

8:2.5i Limited

9: 2.5 i Limited EyeSight

A:36R

B: 3.6 R Premium

D: 3.6 R Limited

E: 3.6 R Limited EyeSight

G: OUTBACK 2.5

H: OUTBACK 2.5 i Premium

J: OUTBACK 2.5 i Premium EyeSight
M: OUTBACK 2.5 i Limited

N: OUTBACK 2.5 i Limited EyeSight
R: OUTBACK 3.6 R

T: OUTBACK 3.6 R Premium

V: OUTBACK 3.6 R Limited

W: OUTBACK 3.6 R Limited EyeSight

A Fuel feed system trans-
mission

A: DOHC MFI 6MT
C: DOHC MFI CVT

3-112

Applied Model Chart - STIS

Confirm on Parameter

The Confirm on Parameter function allows the user to verify the currently written parameter
information in the VDCCM. This is accomplished by entering the Applied Model number from

the Model Number Plate. The SSM will display the result of the parameter check.

109

Confirm on parameter
' - = = Confirm on parameter =
Press 'Enter’ after input the applied
model The parameter selected for VDC is correct.
BN9AYSC T
3-113
Confirm on Parameter
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EyeSight®

Introduction

Introduced with 2013 Legacy and Outback models, EyeSight® is a driver assist system that
uses a wide range of functions provide safer, more comfortable driving and to reduce driver
fatigue. EyeSight® uses two Stereo Cameras to identify vehicles, pedestrians, obstacles,
traffic lanes and other items in front of the vehicle. Under the ideal circumstances, the system
can apply the brakes or decrease the throttle to reduce the severity, or help avoid a collision.
However, EyeSight® is not a replacement for attentive driving. EyeSight® has a limit to its
recognition of dangerous situations and it cannot avoid all collisions in all conditions. The
EyeSight® system’s performance is heavily dependent on several factors including (but not
limited to);

* Driving conditions: Driving in low visibility conditions such as low light, fog, heavy
rain, or with a dirty windscreen may affect the proper operation of the EyeSight® system

* Tire condition: Correct specification, balanced, and evenly worn

* Road conditions: If the road is slippery the vehicle may not be able to avoid a collision
even if the Pre-Collision Brake system is active. Some elements of the EyeSight®
system may not work well or at all on sharply winding roads, roads with poorly marked
lane markings or roads with steep gradients.

EyeSight® Equipped Vehicle
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Driver Assist Functions
The EyeSight® System provides the following driver assist functions:

1. Adaptive Cruise Control (ACC)
Adaptive Cruise Control combines the benefits of Cruise Control with active monitoring
of the road ahead by EyeSight®, and it issues warnings and activates automatic braking
when needed. Adaptive Cruise Control can regulate vehicle speed in order to keep a
safe following distance from the car ahead.

a. Stay-Stopped
The Stay-Stopped function works in conjunction with Adaptive Cruise Control to keep
the vehicle stopped when the vehicle in front has also come to a complete stop.

b. Conventional Cruise Control
Conventional Cruise Control drives the vehicle at a constant speed and does not
adjust speed based on a lead vehicle. This mode can also be used when the Stereo
Cameras are not activated (malfunction). To use this function, it is necessary to
switch from Adaptive Cruise Control.

c. Lead Vehicle Start Alert
Lead Vehicle Start Alert notifies the driver when the vehicle in front has started
moving but the EyeSight® vehicle has not.

2. Pre-Collision Braking (PCB)
Pre-Collision Braking can recognize an impending collision originating in front of the
EyeSight® vehicle, alert the driver, reduce engine torque, and automatically apply the
brakes to help avoid a collision or minimize the impact.

a. Pre-Collision Steering Assist (Beginning with 2015MY Vehicles)
Pre Collision Steering Assist alters the logic of the VDC system to increase the
driver’s ability to avoid a possible collision.

b. Pre-Collision Throttle Management
Pre-Collision Throttle Management is designed to help prevent drivers from
accelerating into a stopped vehicle or other obstacle in front of them. It warns the
driver and reduces engine power until the brakes are applied to avoid an impact.

c. Pre-Collision Brake Assist
Pre-Collision Braking Assist is activated when the system determines that there is a
high risk of collision with an obstacle and provides additional brake fluid pressure to
assist the driver

3. Lane Departure Warning (LDW)
Lane Departure Warning alerts drivers when they unintentionally move out of their travel
lane. It takes no corrective vehicle action other than issuing visual and audible warnings.

a. Lane Sway Warning
Lane Sway Warning detects unusual back and forth vehicle movement within the
driver’s lane of travel that is usually indicative of a fatigue.

4. Lane Keep Assist (LKA) (Beginning with 2017MY Vehicles)
Lane Keep Assist (LKA) system provides a physical input to the Electronic Power
Steering (EPS) system to assist in keeping the vehicle in the current lane of travel if it is
likely to depart.
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5. High Beam Assist (HBA) (Beginning with 2017MY Vehicles)
High Beam Assist increases the use of the vehicle’s High Beam headlights to improve
low ambient light visibility by automatically switching the headlight mode.

Caution:

It is the responsibility of drivers to operate their vehicles safely at all times. Drivers
should always remain alert and should never become complacent while operating
their vehicles because of the presence of EyeSight®. EyeSight® is never a substitute
for active driver involvement and it may not operate optimally under all driving
conditions. Always refer to the appropriate Owner’s Manual for complete warnings
and cautions. All vehicles with EyeSight® contain a separate EyeSight® Owner’s
Manual with a full listing of functions and warnings.

System Versions

The EyeSight® system is available in multiple versions depending on the model type. Version

2 and Version 3 are the only systems that currently exist in the North American market. While
there are differences in hardware, performance, and operation, both systems provide the same
basic driver assist features.

13MY 14MY 15MY 16MY 17MY
Legacy/Outback | Version 2| Version2 | Version 3 | Version 3 | Version 3
Forester N/A Version 2 | Version 2 | Version2 | Version 3
Impreza/Crosstrek N/A N/A Version 3 | Version 3 | Version 3
Performance Area | EyeSight® (Version 2) | EyeSight® (Version 3) Enhancement results
ForwaF:(:lrl]Dglztance 262 ft (80 m) Increased appx. 40% Increased detection distance
Horizontal Range 25° Increased appx. 40% Increased hpnzontal
detection
Camera Recognition Monochrome Color Brake Lamp Recognition
Image Prqcessmg Base New Inpreased durability _to
engine environment (Ex. Sunlight)
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System Construction

The EyeSight® system contains the following unique components;

Stereo Camera Assembly

Brake Lamp Relay

Steering Wheel Switches
Pre-Collision Brake OFF switch

Lane Departure Warning OFF switch

Body
intergrated
unit (BIU)

Cruise control

Combination command switch

Stereo
camera

VDC control module
(VDC CM)

Engine control
module (ECM)

Transmission
control module

Stop light
brake switch

Parking brake
control module
(EPB CM)

4-3

System Component Locations

As images are processed by the Stereo Camera assembly, commands are transmitted via
high-speed CAN to numerous control modules including the Engine Control Module (ECM),
Transmission Control Module (TCM), and Vehicle Dynamics Control Module (VDCCM).

LEFT RIGHT
CAMERA CAMERA
1 ]
¥ DRIVE
DRIVING QUTPUT | BRAKE LIGHT
3D IMAGE RECOGNITION ™ BRAKE LIGHT
pROCESSING | ?| PROCESSING | 7| zummm =0
STEREO CAMERA
L BRAKE STATUS
MONITOR
PRE-COLLISION
BRAKE OFF |t
SWITCH r
=1 CAN BUS
DEPARTURE
WARNING OFF ' 3 F 9 » ' ' F 3
PHITCH ENGINE POWER TARGET KE OPERATION OPERATING INDICATOR
REQUEST SHIFT POSITION REQUEST REQUEST WARNING
CRUISE S PEAATION BUNKIG AEGUEST
e S REQUEST BUZZER BEEPING
SWITCH EQUEST
OPERATION
SWITCH P Errmes AneLE DRIVER BRAKE
DRIVER BRAKE VDC OFF STATUS. DooR
OPERATION TURN SIGNAL OPENC
Py bt T cummenr iy CONDITION operanion starus | SraTuS
HFORMATION POGITION VOC OPERATION DRIVER'S
v ) 4 ¥ ¥ [|rcsoeeranon W ) 4 SEAT BELT STATUS
| oty ! »|| TROTTLE SHIFT BRAKE
CONTROL COl L CONTROL
o
BRAKE >
SWITCH (NC) ELEPACRIICIIONgm
ECM TCM vDC BRAKE METER INTEG. UNIT
BRAKE RELATED f
SWITCH
CAN System Configuration
May 2017
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Driver Interfaces

Steering Wheel Switches

The EyeSight® system features steering wheel mounted control buttons to adjust Adaptive
Cruise Control and customizing functions through the Multi-Function Display (MFD) if equipped.

INFO/SET switch
Use the arrows above and below to set or view information on various functions in the
multi information display.

Cruise Control switch
Press to turn Adaptive Cruise Control on or off.

RES/+ switch
Press to resume set speed or to increase set speed while in either Adaptive or
Conventional Cruise Control.

SET/- switch
Press to set the current speed or to reduce set speed while in either Adaptive or
Conventional Cruise Control.

CANCEL switch
Press to cancel the Cruise Control.

Following Distance Setting switch
Press to change the following distance setting while using Adaptive Cruise Control.
Press and hold to turn off Adaptive Cruise Control and to switch to Conventional Cruise
Control.

CANCEL switch

RES/+ switch
SET/- switch

\_

I
A Switch V¥ Switch

-y A RES/+
%‘(CRUBE)switch—j ;\\

= (Following distance ———=—_ || "=

(INFO)/SET switch setting) switch )

s
\

4-5

Steering Wheel Controls
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The EyeSight® system contains two switches to control the ON and OFF functions of the
Pre-Collision Braking and Lane Departure Warning systems. Depending on the model, these
switches may be located on the Stereo Camera cover or the left driver’s console.

Pre-Collision Brake OFF Switch

Press and hold the Pre-Collision Brake OFF switch to turn off the Pre-Collision Braking
System and the Pre-Collision Throttle Management. When these systems are off, the
indicator light on the instrument panel illuminates. Press and hold the button again to
turn the systems back on. In the following situations, turn off the Pre-Collision Braking
System otherwise the Pre-Collision Braking System may activate unexpectedly.

When the vehicle is being towed

When loading the vehicle onto a carrier

When a chassis dynamometer, free-rollers or similar equipment is used

When a mechanic lifts up the vehicle, starts the engine and spins the wheels freely
When passing hanging banners, flags or branches, or when thick/tall vegetation is
contacting the vehicle

When using a drive-through car wash

Lane Departure Warning OFF Switch

Press and hold the Lane Departure warning OFF switch to turn off the Lane Departure
Warning and the Lane Sway Warning functions. When these functions are off, the
indicator light on the instrument panel illuminates. Press and hold the button again to
turn the functions back on.

Pre-collision brake

Lane departure
OFF switch

warning OFF switch

4-6

EyeSight® OFF Buttons LDW and PCB OFF Switches
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Combination Meter/ Multi-Function Display (MFD)

The Combination Meter and Multi-Function Display are used to communicate various warnings
and information to the driver. Specific icons and warning messages vary slightly by make and

model.

Selector indicator /
shift position indicator

‘ <Multi information display>

Adaptive Cruise __ | | G v
Control indicator

Conventional
Cruise Control ——
indicator

READY indicator —
OFF indicator

SET indicator
HOLD indicator—

Lead vehicle indicator
Following distance setting
indicator

Lane indicator

EyeSight EyeSight
emporary warning
stop indicator | indicator

e Eye
Si Sight
(White) (Yellow)

Steering wheel indicator

Set vehicle speed display )

Lane Departure Warning

OFF indicator light

Pre-Collision Braking System
OFF indicator light

Combination Meter Display

Set vehicle speed display

Lead vehicle
indicator

Lead vehicle

indicator

Your own vehicle
speed indicator

distance indicator
= Your own vehicle

Multi-Function Display

17
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Brake Lamp Relay

The EyeSight® system has the ability control the operation of the brake lights (stop lights)
during braking operations. To accomplish this a Brake Lamp relay, controlled by commands
from the EyeSight® system, is located in the Main Box.

lke Relay

4-11

Brake Lamp Relay

Depending on the model, the operation of the Brake Lamp relay may be controlled by the
Stereo Camera assembly or the VDCCM via CAN communication.

S Ee
|
I It
TCM ‘
|
i, | A
4-12 4-13
Brake Light Relay — Eyesight® CM Controlled Brake Light Relay — VDCCM Controlled
May 2017
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Stereo Camera Assembly

The primary component of the EyeSight® system is the Stereo Camera assembly. The

Stereo Camera assembly is securely mounted to the roof structure of the vehicle behind the
windshield. All EyeSight® commands, functions, and image processing are performed by the

Main Board located inside the Stereo Camera assembly.

<——Shim (washer)

Camera plate

4-14

Stereo Camera — Trim Removed
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not soil the lenses or lens hoods.

Stereo Camera — Cover Removed

The Stereo Cameral assembly contains a pair of CCD (charge-coupled device) cameras that
capture images of objects in front of the vehicle. The Cameras view through lenses that are
protected by lens hoods. Care must be taken when handling the Stereo Camera assembly as to

Single CCD Camera

acer

CAM body

Stay

/

Board cover

Camera cover

Flexible cable

Lens holder

Lens hood

CCD board

Connector
for vehicle connection

Main board

Connector
for image output 4-18

Stereo Camera Construction

contamination.

Stereo Camera Lens Removed CCD Camera, Lens, and Seal

120

Each CCD camera views through a non-serviceable lens fitted into the frame of the
camera assembly. A rubber seal is fitted between each lens and camera to protect against

CCD Camera, Lens, and Seal
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Camera Characteristics

During operation the Stereo Cameras produce simultaneous left and right images. When the
two images are superimposed, a deviation is present due to the difference in the individual
cameras line of sight. This deviation becomes smaller or larger depending on the distance of
the captured object. This phenomenon is referred to as the parallax of an image. The EyeSight®
system uses the image parallax to triangulate the relative distance of the object. Since the
distance is constantly calculated by the EyeSight® system, changes in vehicular distance and

speed can readily utilized for the various EyeSight® functions.
ﬁ<—0bject2

Object 1

S “

Front of EyeSight Vehicle

35CM
4-22 4-23

Parallax Object Triangulation

The Version 2 EyeSight® system has an operating range of approximately 80 m in a 25° field

of view from the front bumper. Detection by the EyeSight® system is limited to objects that are
within the range of the Stereo Cameras’ field of vision. After an object enters the range of the
cameras’ field of vision, it may take some time for the system to detect it as a controllable target
and warn the driver. This is critical when considering EyeSight’s ability to react to crossing
pedestrians and vehicles that cut into the current lane of travel.

1986.8mm Distance from the front bamper
-1000 00 5000

2000 00 o 1000 2000 3000 40 o 6000

a
Hilg
g

. —— 4-25

FAITH

Nl

Eyesight® Horizontal Field of view Eyesight® Vertical Field of view
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The Version 3 EyeSight® system features approximately 40% improvement to both the forward
distance range and horizontal range of the Stereo Cameras.

Improvement of 40%
(Distance performance)

Crossing
pedestrian

Improvement of 40%

Vehicle cutting
(Horizontal field of view)

into your lane

4-26

Eyesight® Field of View Comparison

The Stereo Cameras are constantly processing objects, measuring distances, and calculating
closing rates. Version 2 systems perceive images using monochromatic (grey scale) processing.

Stereo Camera’s View

e

Version 3 Object Detection
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Version 3 systems are enhanced to capture images using color recognition. This allows the
EyeSight® system to identify brake lamps from vehicles ahead.

Motorcycle

4-29

Version 3 Object Detection

The characteristics of the Stereo Cameras are similar to those of human eyes. Consequently,
conditions that are difficult for the driver to see have the same effect on the Stereo Cameras
and make it difficult for the system to detect vehicles, obstacles, and traffic lanes. Conditions
that may affect operation of the EyeSight® system include, but are not limited to:

Sun glare, inclement weather, dirty windshield, cracked windshield, oil film, and/or
reflections.

Objects with Low-contrast, regularly spaced patterns, no pattern, horizontal lines, backlit
objects, very small objects (less than 3 feet tall), or nonstandard shaped vehicles, such as
cement mixers or car-carrier trucks.

Non-approved aftermarket vehicle accessories, such as hood protectors, and water
repellent glass coatings.

Backlight Small Objects Low Light

Windshield Obstructions
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When the rear aspect of the vehicle in front is low, small or irregular the system may recognize
another part of the vehicle as its rear and will determine operation from that:

When there is an empty truck or trailer with no rear and/or side panels on the cargo bed
With vehicles that have cargo protruding from their back ends

With non-standard shaped vehicles (vehicle transporters or vehicles with a sidecar fitted,
etc.) - When the height of the vehicle is low, etc.

Low floor truck

Career Truck Complex Shape Truck

4-32

[
[
|
:
6= |
[
[
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[
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Irregular Objects

Objects with little pattern or low contrast may be difficult for EyeSight® to detect since accurate
depth perception (parallax) cannot be established. Some examples of these include a fence,
garage door, wall, or object with a uniform pattern (a striped pattern or brick pattern, etc.).

Object with little shade

00653 Riitaim 133

Low Contrast Objects
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The EyeSight® system’s Pre-Collision Braking function also identifies pedestrians as potential
obstacles. Depending on the conditions, there may be cases when the system cannot detect a
pedestrian. In the following conditions, there is a possibility that the system may not be able to
detect a pedestrian or similar object.

* When pedestrians are walking in a group

* When a pedestrian is next to a wall or other obstacle

* When a pedestrian is using an umbrella

* When a pedestrian is wearing clothes that are a similar color to the surrounding
environment

* When a pedestrian is carrying bulky luggage
* When a pedestrian is bent over, crouching down or lying down
* When a pedestrian is in a dark location

* When a pedestrian suddenly crosses in front of you from the side or suddenly runs in
front of you

Approx
31/3ft-
6 2/3 ft
(1-2m)

4

Pedestrians
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Objects that are small or in difficult to view areas such as in front of the bumper may not be
detected.

/a v\\i )
Q @S] |
Low objects surrounding the vehicle cannot
be detected.

4-35

Small Objects

» Other conditions that may be difficult for EyeSight® to interpret are;
* The vehicle in front suddenly swerves, accelerates, or decelerates

* A vehicle, motorcycle, bicycle, or pedestrian suddenly cuts in from the side or suddenly
runs in front of you

* You suddenly change lanes and your vehicle is immediately behind an obstacle

* There is a vehicle, motorcycle, bicycle, or pedestrian in a location close to the front
bumper

* The speed difference between your vehicle and an obstacle is 4 MPH (5 km/h) or less
* Driving on sharp curves, steep uphill grades, or steep downhill grades

* Driving on a bumpy or unpaved road

* Changes in brightness such as at a tunnel entrance or exit
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Bicycle Motor cycle 4-36

Difficult Environmental Conditions
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Driver Assist Functions

Adaptive Cruise Control

When driving on a highway or freeway, Adaptive Cruise Control allows the vehicle to follow a
vehicle directly ahead while maintaining an appropriate distance without operation of the brake
or accelerator pedal. Adaptive Cruise Control is set to standby status by pressing the steering
wheel mounted cruise control switch. Once depressed, an Adaptive Cruise Control icon and
READY icon will appear on the Combination Meter or MFD.

Note: The vehicle must be traveling at a minimum of 25 MPH for the system to be
READY.

— EyeSight
display

— READY display

D
I\ _tmiles

TG

ERRENRRNNNND
L1]

4-38

Adaptive Cruise Control — Ready

The system is engaged by depressing the steering wheel mounted SET/- switch. Once SET,
the vehicle will begin cruising and the Set Speed indicator will be displayed. Each press of the
SET/- or RES/+ will change the vehicle target speed by 5 MPH. Pressing and holding either
switch will change the target speed by 1 MPH

SET vehicle speed indicator

M3 29 5mrc 24:00

E F SN /]
RRRNRERNENEE Mw/é%ﬁﬁﬁ? »'
e——rt——————————— _y - _
L)
4-40 4-41
Set- Switch Set Vehicle Speed Indicator Set Vehicle Speed Indicator MFD)

(Combination Meter)
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When the system detects a lead vehicle, an indicator will be displayed on the combination
meter or MFD and an audible beep will be heard. The system will use driver set vehicle
speed as the maximum speed to follow the preceding vehicle. If the vehicle moves from the
lane ahead or travels too far away, the lead vehicle indicator will turn off and the vehicle will
accelerate to the preset vehicle speed automatically.

Meter display :
Multi function
display

4-42

Lead Vehicle Indicator — Comparison

=
| Fe——

'MPH T Cevesiohr 5
/ . -

Lead Vehicle Indicator (MFD)

MPH Devesioht
/

I
' 4-43

The following distance from the lead vehicle can be adjusted using the steering wheel mounted
distance setting switch. Actual following distance is varied and relative to the traveling speeds
of both vehicles.

—( fi NOTE )
The following distance changes according to the vehicle speed and is further
the faster that the vehicle is traveling at.
<Approximate guide to following distances>
Z?!&WH?S When you vehicle speed is | When you vehicle speed is
- 25 MPH (40 km/h) 60 MPH (100 km/h)
indicator
Al .95 ft (30 A . 190 ft (60
= pprox (30 m) pprox (60 m)
Al .80 ft (25 Al . 160 ft (50
= pprox (25 m) pprox (50 m)
— Al .65 ft (20 Al . 130 ft (40
— pprox (20m) Pprox (40 m)
Al .50 ft (15 Al . 100 ft (30
— pprox (15 m) pprox (30 m)
4-44
Following Distance Guidelines
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Adaptive Cruise Control can be canceled by pressing the Steering Wheel mounted CANCEL
switch, the Cruise Control switch, or depressing the brake pedal.

CANCEL

— SI-DRIVE ——

~ T

5/ /\

4-45

Cruise Control Cancel Switch

Some models feature redesigned steering wheel switches for Adaptive Cruise Control
functions. A new Following Distance switch has been incorporated. The RES/+ and SET/-
function have been redesigned with a seesaw 4-step type switch. Each direction has a deep
and shallow step. A shallow step will increase or decrease speed 1 mph. A deep step will
increase or decrease speed 5 mph.

ARES/+

V SET/—

Redesigned Adaptive Cruise Control Switches
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drives constantly at the set target vehicle speed between

I
No Vehicle Detected v
When no vehicle in front is detected, the EyeSight® vehicle
approximately 25 MPH (40 km/h) and 90 MPH (145 km/h). @

4-47
No Vehicle Detected

H@
Lead Vehicle Detected

A vehicle in front is detected (lead vehicle), the EyeSight®
vehicle tracks the lead vehicle in front, and will maintain the
chosen following distance, up to the set target vehicle speed -
between 25 MPH (40 km/h) and 90 MPH (145 km/h).

4-48
Lead Vehicle Detected

Lead Vehicle Departure

If a lead vehicle is no longer detected in front of the EyeSight®
vehicle a single beep will be heard and the lead vehicle
indicator will disappear to alert the driver. This may occur if the
lead vehicle departs the lane of travel of the distance becomes
too great.

4-49
Lead Vehicle Departure

Acceleration - Resume

If the vehicle in front is no longer detected under conditions
other than the previous ones, the EyeSight® vehicle gradually
accelerates back to the set target vehicle speed and will drive
at that constant speed. If a vehicle in front is detected while
accelerating to the set target vehicle speed, vehicle tracking
will begin again.

4-50

Vehicle Acceleration
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Beginning with 2017MY Impreza models, the driver can customize “Cruise Control Acceleration
Characteristics” to better match their driving style and the prevailing conditions. These settings
can be found through the Multi-Information Display (MID) settings menus.

Multi — Information Display MID — EyeSight® Menu

The Cruise Control Acceleration Characteristics can be adjusted to one of four levels to allow
the driver to better match the surrounding environment.

EyeSight

Acceleration Characteristics Lv.1 Eco
Level Description Maximum Acceleration (Relative)
Lv. 1 Eco Approximately 60%
Lv.2 Comfort Approximately 80%
Lv.3 Standard (Default) Approximately 100%
Lv. 4 Dynamic Approximately 120%
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Stay-Stopped

If the vehicle in front comes to a stop while utilizing Adaptive Cruise Control, the EyeSight®
vehicle also will also come to a stop and will stay stopped until further action is taken. When
the EyeSight® vehicle comes to a stop after the vehicle in front has stopped, Adaptive Cruise
Control is paused, the stay-stopped function is engaged, and the “HOLD” indicator illuminated.
Stay-stop is disengaged by pressing the RES/+ switch or depressing the accelerator pedal.
Models that utilize an Electronic Parking Brake (EPB) will apply the EPB during stay-stopped
status. Vehicles that do not utilize an EPB will use the VDC system to hold the vehicle briefly
and then release the brakes.
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Stay-Stopped (HOLD) Indicator

Version 3 EyeSight® vehicles have improved braking logic when functioning with Adaptive
Cruise Control. The Version 3 system’s improved distance and ability to detect brake lights
provides a more natural deceleration/braking feeling.
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Adaptive Cruise Control - Braking Comparison
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Lead Vehicle Start Alert

Lead Vehicle Start Alert functions when the EyeSight® vehicle remains stopped while the
vehicle in front has started to move forward approximately 10 ft (3 m) or more. The driver is
alerted by means of a two-tone audible beep and flashing lead vehicle indicator on the multi
information display. This function only activates when the select lever is in the Drive, Manual, or

Reverse gear position.
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Lead Vehicle Start Alert

Lead Vehicle Start Alert can be turned ON and OFF using the driver’s customizing functions or

steering wheel mounted switches.

4 \

Change settings Settings screen

$00829

$00867

Display Item Setting Default setting
n Warning volume Max/Mid/Min Mid
E Lead vehicle acquisition alert Activate/Deactivate Activate
ﬂ Lead Vehicle Start Alert Activate/Deactivate Activate
4-59
Lead Vehicle Start Alert — Customization 1 Lead Vehicle Start Alert — Customization 2
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Conventional Cruise Control

Depending on the model, Conventional Cruise Control can be enabled by depressing and
holding either the Adaptive Cruise Control switch or Following Distance (combination of both on
certain models) switch for approximately 2 seconds. When the system is transitioned, the icon
on the trip meter will change to conventional cruise control symbol.

Note: Always consult the appropriate EyeSight® Service Manual for specific details on
transitioning to Conventional Cruise Control.
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Conventional Cruise Control Transition
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Pre-Collision Braking

Pre-Collision Braking calculates probability of collision based on the distance to the obstacle
ahead, overlap rate, steering angle, and relative speed calculated by the Stereo Cameras in
order to warn the driver of a collision and control braking effort. EyeSight® initiated pre-collision
braking operates within the range of approximately 1 to 100 MPH (1 to 160 km/h).

Note: If the driver depresses the brake pedal or turns the steering wheel, the system
may determine that evasive action is being taken by the driver. As a resulit, Pre-
Collision Braking control may not activate to allow full control for the driver.

The Pre-Collision Braking System operates in three stages.

1. Following Distance Warning: When the system determines that there is a risk of
collision, repeated short beeps can be heard and the indicators on the combination
meter and the multi-function display illuminate to warn the driver. The Following Distance
Warning operates when Adaptive Cruise Control is not set. When the driver depresses
the brake pedal to decelerate and achieves a suitable following distance, the warning is
canceled.

2. First Braking and Warning: When the system determines that there is a high risk of
collision with an obstacle in front, repeated short beeps can be heard and the indicators
on the combination meter and the multi-function display illuminate to warn the driver.
Additionally, moderate braking control is activated via command to the VDCCM. If the
system determines that the amount of evasive action (braking, steering, etc.) taken by
the driver has reduced the risk of collision, braking activation is canceled.

3. Second Braking and Warning: If the system then determines that the risk of collision
is extremely high, the audible beeps change to a continuous tone and stronger braking
control is activated. If, despite any evasive action taken by the driver, the system
subsequently determines that a collision is unavoidable, braking control is continued.
When the vehicle stops, a buzzer sounds three short beeps and a single long beep. The
automatic braking function is cancelled approximately 2 seconds after the vehicle stops

and the vehicle starts creeping forward gradually.
|
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Pre-Collision Braking Stages
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The Pre-Collision Braking function is adjusted according to the offset of the obstacle in front.
When the overlap of the EyeSight® vehicle and the obstacle is small, the possibility that a
collision can be avoided by steering operation is higher. As a result, the Pre-Collision Braking
functions are delayed

4-62

Intervention Timing and Overlap Rate

Pre-Collision Steering Assist (Beginning with 2015MY Legacy/Outback)
Pre-collision Steering Assist alters the characteristics of the VDC system, increasing the

vehicle yaw rate to improve the driver’s ability to avoid a collision. This function aids in obstacle
avoidance during overlap conditions.

Obstacles A

With Pre-collision Steering Assist

4-63

Pre-collision Steering Assist

Pre-Collision Brake Assist

Pre-Collision Brake Assist is activated if the system determines that the driver is performing
emergency braking and commands assistance from the VDCCM&H/U motor pump. Pre-
Collision Braking Assist does not operate when the vehicle speed is approximately 7 MPH (10
km/h) or less or 100 MPH (160 km/h) or more.
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Recommended OFF Conditions

The Pre-Collision Braking System may unexpectedly activate in the following (but not limited to)
situations. Therefore, it is recommended to turn off the Pre-Collision Braking system by pressing
the camera cover or console mounted Pre-Collision Brake OFF switch.

The vehicle is being towed

Loading the vehicle onto a carrier

A chassis dynamometer, free-rollers or similar equipment is used

A Technician lifts up the vehicle, starts the engine and spins the wheels freely

Passing hanging banners, flags or branches, or when thick/tall vegetation is contacting
the vehicle

Using a drive-through car wash

Passing through an automatic gate (opening and/or shutting)
Driving close to the vehicle in front

Driving in a location where the grade of the road changes rapidly
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Pre-Collision Braking — Recommended OFF Conditions
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Pre-Collision Throttle Management

Pre-Collision Throttle Management operates when an obstacle is detected in front of the
vehicle, and the driver attempts to accelerate at an unsafe rate. If the obstacle in front is
stopped or is travelling very slowly, and the system determines that the accelerator pedal has
been depressed more than the necessary amount (by mistake or another reason), engine
output is restricted, repeated short beeps can be heard, and the leading vehicle indicator/
following distance setting indicator on the combination meter flashes. The vehicle will move
ahead gradually in order to give the driver additional time to react to the obstacle or brake.
The permissible throttle opening is determined based on the relative speed and the distance
between the vehicle and the obstacle. In case that the vehicle is at a standstill and 1 m (39
inches) in front of a wall, the permissible throttle opening will become 5-10%. During the pre-
collision throttle management operation, if the accelerator pedal is kept depressed, the throttle
valve opens gradually. This function operates when the select lever is in the Drive or Manual
gear positions. Pre-Collision Throttle Management can be disabled by pressing the Pre-
Collision Brake OFF switch for 2 seconds or longer.

Obstacle
Detected

A 12345
678900 miles

4-65

Per-collision Throttle Management

Conditions in which the pre-collision throttle management may not correctly operate:

» Target object status is not foreseen

* Obstacle is too far away from the vehicle or displaced
e Obstacle is short or small in size

* Vehicle or pedestrian cuts in from outside visible area
* Recognition condition is not good

* Immediately after turning

e Direct sunshine

* Dirty front windshield

¢ Window washer is used

* Out of headlight illumination range

e Sharp curve

* Fence
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Lane Departure Warning (LDW)

Lane Departure Warning operates when the vehicle is likely to depart the traffic lane. The
EyeSight® system monitors the lane markings on the road and determines if the vehicle is
drifting from the current lane of travel. When the lane departure warning activates, 3 or 6
(depending on model) short audible beeps can be heard, the steering wheel indicator flashes,
and the right/left lane indicators flash on the combination meter.
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Lane Departure Warning

Conditions when Lane Departure Warning may not operate or may excessively operate:

* Vehicle speed is approximately 32 MPH (50 km/h) or less.

* For approximately 7 seconds after the Lane Departure Warning activates once
* The steering wheel is turned significantly in either direction

* The brake pedal is depressed or immediately after it is depressed

* The accelerator pedal is almost fully depressed and the vehicle is accelerating or
immediately after accelerating

* Following distance behind a vehicle in front is short

* The turn signal is operating and for approximately 7 seconds after the turn signal lever
has returned to its original position

* The vehicle has not returned to the inside of the lane after the Lane Departure Warning
has activated

* The lane is narrow
* When it is difficult for the camera to detect lane markings:

- There are no lane markings (white lines, etc.) or they are very worn
- ltis difficult to detect lane markings as they are similar in color to the road surface

- The lane markings are narrow

* When the lead vehicle has taken measures to avoid an obstacle and following this you
have performed steering operations
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The following situations may cause incorrect lane detection and faulty Lane Departure
Warnings to occur. Therefore, is it recommended to turn OFF the Lane Departure Warning
system by pressing the Lane Departure Warning OFF switch.

e Tire tracks on a wet road or snow-covered road

* Boundaries between snow and asphalt, marks from road repair, etc.

¢ Double lane lines, etc.

* Shadows of guardrails, etc.

Snowy Roads

Lane Sway Warning

Lane Sway Warning detects wandering or drifting within the lane, and warns the driver.

When the lane sway warning activates, 3 or 6 (depending on the model) short audible beeps
can be heard, the steering wheel indicator flashes, the right/left lane indicators flash on the
combination meter, and a “Stay Alert” message is displayed. Wandering detection is based on
several minutes of driving data and will not be detected immediately when it occurs. In addition,
the warning may continue for some time even after wandering stops. The Lane Sway Warning
System may also issue a warning when the driver is tired, not concentrating on the road, or
otherwise not paying adequate attention to driving. This system activates only when the vehicle
speed is approximately 60 km/h (37 mph) or more.

MPG
- 1 +
Stay Alert

Trwee
o d bee‘ﬁ = [EE—

%i\}ég 5
Efi/ 55 ?

A 1234
678900 miles 4_68

Lane Sway Warning

The lane sway warning is not active in the following conditions:

Disarmed condition Description
Brake operation When the driver applies brake
Driving direction While the vehicle is backing up
Vehicle speed While driving in low speed
Steering operation When the steering angle exceed a certain angle
Turn signal While the turn signal is turned on
The vehicle in front While the vehicle is approaching to the vehicle in front
Road condition While driving near a pedestrian crossing
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Lane Keep Assist (LKA)

Beginning with some 2017 MY vehicles, Lane Keep Assist (LKA) is a new feature for the
existing EyeSight® system. LKA provides lane departure prevention by using the EyeSight®
cameras to identify lane markings and requesting steering movement from Electronic Power
Steering (EPS) system to assist in keeping the vehicle in the current lane of travel if it is likely to
depart. The LKA system predicts if the vehicle will depart from the lane and therefore operates
at an earlier timing than the Lane Departure Warning (LDW) of the EyeSight® system.
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| possibility of lane | possibility of lane
departure. departure.
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Lane Keep Assist (LKA) Function

The LKA system is enabled by depressing the steering wheel mounted LKA switch. The system
will default to an OFF status at each ignition cycle meaning the driver must enable the system
each time the vehicle is started. When the steering wheel switch is depressed, the Lane Keep
Assist Indicator on the multi information display will illuminate white. This means the system is
in a “standby” mode.
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LKA — Steering Wheel Switch Lane Keep Assist Indicator (White)

The LKA system goes into a standby (ready) status when the following conditions have been
met:
* Vehicle speed is between 40mph (65km/h) and 90mph (145km/h)

The system is detecting lane markings

The driver is holding the steering wheel
Driving on a straight road or gentle curve
Driving near the center of the lane

Lane width is approximately 10-15ft (3m-4m)
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In order for the LKA system to provide lane departure functions, the EyeSight® system must be
able to learn the lane markings on the current road surface. As the lane marking are identified,
the left and right “Lane Indicators” will illuminate on the multi information display accordingly.

Caution: If the “Lane Indicators” are not illuminated then lane departure prevention functions
will not operate. However, LKA will function on one side only if that indicator is
illuminated.
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Both Lane Indicator

When the LKA system is providing lane departure prevention, the Lane Keep Assist Indicator
will change from white to green. When the LKA system is no longer providing lane departure
prevention, the indicator will return to white.

Lane Keep Assist Indicator (Green)
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If the system does not detect steering operation by the driver for a certain period of time, the
“Keep Hands On Steering Wheel” message may appear on the multi-information display. This
message will continue to appear until the system detects steering input. If the system still
cannot detect steering input, then lane departure prevention functions may be automatically
canceled.
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“Keep Hands On Steering Wheel”’message

Under certain conditions, the LKA system may be canceled. When this occurs, an audible
beep will sound and the white lane indicators will turn off. Situations that may cause cancel
conditions include:

Note:

When the system cannot detect the lane markins
The windshield wiper operates at a high speed

The vehicle speed is less than approximately 37 MPH (60 km/h) or is more than
approximately 93 MPH (150 km/h)

The ABS, the Vehicle Dynamics Control or the Traction Control System operates
Either the driver’s door, the front passenger’s door or the rear door is open
The seatbelt of driver’s seat is unfastened

The electronic parking brake is applied (The electric parking brake indicator light
illuminates or blinks)

The select lever is shifted to a position other than D or M position

The system could not detect the steering operation by the driver When the system
determines that the steering assistance is difficult to continue due to the road condition

When the EyeSight® system is temporarily stopped or has a malfunction

Other conditions may exist. Always consult the Owner’s Manual for the
appropriate year and model.
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High Beam Assist (HBA)

Optionally available with some 2017MY Subaru vehicles, the High Beam Assist (HBA) system
is designed to increase the use of the vehicle’s High Beam headlights to improve low ambient
light visibility. This is accomplished by automatically switching the headlights between high
and low beam according to the conditions in front of the vehicle. The HBA system provides the
following benefits to the driver:

* Reduced operation of the headlight switch
* Prevents driver from forgetting to turn off the high beams
* Improves EyeSight® recognition during nighttime driving

2017MY Headlights

Caution: Do not overestimate the capacity of the high beam assist function. The driver
always has the responsibility to understand the surrounding situation, to drive
safely, and to change the headlight mode manually if necessary.
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Based on the preceding (in front of the vehicle) conditions, the system will toggle the low
and high beam headlights to maximize visibility while reducing distraction to other objects
in front of the vehicle. The system detects light sources in a 30° (approximate) range in front
of the vehicle. The range of detection is limited to the input method of the system and any
environmental conditions that may exist.

High beam when no vehicles are present

Low beam when there is a preceding or oncoming vehicle

4-78

HBA System Operation

When any of the following conditions are met, the headlight will change to high beam:
* When the vehicle speed increases to or above 20 mph (32 km/h)
* There is no preceding or oncoming vehicle
* The forward area of the vehicle is dark
* The road does not have a sharp curve
When any of the following conditions are met, the headlight will change to low beam:

* When the vehicle speed decreases to or below 10 mph (16 km/h)

* When the forward area of the vehicle is bright

* When there is a preceding or oncoming vehicle

* When the EyeSight® system is malfunctioning or is temporarily stopped
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The HBA system uses the EyeSight® (Ver. 3) system’s stereo cameras to identify driving

conditions such as oncoming vehicles and road curvature. However, light source identification
may be derived from one of two potential sources depending on the model. On some models,
the EyeSight® stereo cameras are used whereas other models utilize a dedicated Monocular

camera mounted to the rear view mirror.

Model Model Driving Condition Light Source Detection
Year Detection
Legacy/Outback |2017 EyeSight® Stereo Camera | Monocular Camera
Forester 2017 EyeSight® Stereo Camera | EyeSight® Stereo Camera
Impreza 2017 EyeSight® Stereo Camera | EyeSight® Stereo Camera
WRX 2017 Not Available Not Available

EyeSight® Stereo Cameras and Monocular Camera
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Regardless of the input method, the HBA system will monitor the light source of objects in
front of the vehicle such as the headlamps of oncoming vehicles, tail/brake lamps of preceding
vehicles, street lights, and reflectors.

L

O

Light of the headlights
of an oncoming car

Light of the tail lamps
of the preceding car

direction

HBA Recognition Theory (Right hand drive image)

Caution: The High Beam Assist function recognizes surrounding objects based on the
brightness of illumination in front of the vehicle. Therefore, the headlight mode may
not match the driver’s sense in the following conditions (including, but not limited
to):

In bad weather (fog, snow, sand, storm, heavy rain, etc.)

If there is light similar to headlights or tail lights in the surrounding area

When an oncoming vehicle or vehicle ahead is driven without its headlights or tail lights

There are objects that reflect light strongly, such as a road sign or a mirror

* Driving on a road with many ups and downs or uneven surfaces
* For a full listing of HBA warnings and cautions, consult the applicable Owner’s
Manual and/or Service Manual.
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To enable the HBA system, the driver must select the ‘AUTO” position on the Light Control
Switch and push the Turn Signal Lever forward to the “High Beam” position. When these two

selections are made, a green “High Beam Assist Indicator” will be displayed on the combination
meter.

Note: The HBA function will not begin until the low beams are turned on as judged by
the auto headlight system (light sensor).

i
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Turn Signal Lever — AUTO Position High Beam Assist Indicator

The sensitivity of the HBA system can be temporarily lowered by the user based on the
systems performance in certain environments. Depending on the model, this may be
accomplished through the use of the steering wheel mounted “Following Distance” switch or

rear view mirror ‘Automatic Dimming ON/OFF” button. Consult the appropriate Owner’s Manual
for specific directions.

4-83 4-84

Following Distance Switch Automatic Dimming ON/OFF Button

Note: The sensitivity of the high beam assist function returns to normal level the next

time the ignition switch is turned to the “LOCK”/ “OFF” position and the engine
is restarted.
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HBA Variations
Currently, there are two types of HBA input methods. However, both systems feature the same
basic functionality:
» EyeSight® stereo cameras for light source detection
* Monocular camera for light source detection
2017MY Forester uses the EyeSight® (Ver. 3) stereo camera as the primary input for HBA

judgements. On these vehicles, the EyeSight® system uses the vehicle’s CAN network to
transmit and receive any and all necessary information to allow for HBA function.

F————— e ——— -
I STEREO CAMERA I COMBINATION METER
1 FRONT RECOGNITION | ||| [___SPECIFICATION INFORMATION |
| | [ FORWARD/BACKWARD JUDGMENT | ||| [ VEHICLE MODELINFORMATION |
|| [ VEHICLE SPEED CONDITION JUDGMENT | ||| | INDICATOR |
g — ] — — — -
T—5 b
MAIN COMMUNICATION BUS (CAN)
TCM Vb BODY INTEGRATED UNIT NEADLIGHT
GEAR POSITION I HBA OPERATION JUDGMENT I -
INFORMATION T
YAW RATE SENSOR/ } |
VEHICLE SPEED LIGHT CONTROL SENSOR | | COMBINATION SW
SR LIGHT AUTO SW
ILLUMINATION INTENSITY
JUDGMENT DIMMER HI SW
4-86
HBA System Architecture - EyeSight®
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2017 Legacy and Outback models utilize a dedicated Monocular (single) camera mounted to
the rear view mirror. The Monocular Camera also serves as the High Beam Assist Module.

Monocular Camera

[ —————
I HIGH BEAM ASSIST MODULE (INCLUDING CAMERA) I COMBINATION METER
| | FRONT RECOGNITION | | | [_SPECIFICATION INFORMATION ]
| |  FORWARD/BACKWARD JUDGMENT | | | VEHICLE MODEL INFORMATION |
I | VEHICLE SPEED CONDITION JUDGMENT | I | INDICATOR |
e S e —— A Y
MAIN COMMUNICATION BUS (CAN) BODY COMMUNICATION BUS (CAN)
TCM _— BODY INTEGRATED UNIT _ HEADLIGHT
GEAR POSITION | HIGH BEAM ASSIST OPERATION JUDGMENT _ | HI-BEAM ON/OFF
INFORMATION
(CVT MODEL) A [OWN VEHICLE HEADLIGHT SOURCE INFORMATION |
YAW RATE SENSOR/ ! !
VEHICLE SPEED SENSOR | |AUTO LIGHT SENSOR | | COMBINATION SW
‘ ILLUMINATION ‘ LIGHT AUTO SW
INTENSITY JUDGMENT DIMMER Fil oW
4-88
HBA System Architecture — Monocular
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Rear view mirrors that utilize the monocular camera also feature a front light sensor to measure
the ambient source in the forward direction.

4-89

Front Light Sensor

The HBA Unit/Monocular Camera is directly connected to the vehicle’s Main CAN network to
transmit and receive necessary information for HBA function. Direct control of the headlights is
controlled by the Body Integrated Unit (BIU)
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CAN Construction — Monocular
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¥ Sensor for the auto on/off head-
lights (if equipped)

Instruments and controlsiLight control switch 3-95

W High/low beam change
(dimmer)

0TIE

The sensor is on the instrument panel as
shown in the illustration.

To change from low beam to high beam,
push the turn signal lever forward. When

| A\ CAUTION

the ights are on high beam, the high
beam indicator light ‘S " on the combina-

If any object is placed on or near the
sensor, the sensor may not detect
the level of the ambient light cor-
rectly and the auto onloff headlights
may not operate properly.

tion meter is also on.

To switch back to low beam, pull the lever

back to the center position.

¥ High beam assist function (if
equipped)

NOTE

+« The high beam assist function uti-
lizes the stereo camera installed at the
position of the front map lights.

« For details on how to handle the
stereo camera, refer to the Owner's
Manual supplement for the EyeSight

3-96  instruments and controlsiLight control switch

For more details, contact a SUBARU
dealer.

7 How to use the high beam assist
function

The high beam assist function will be
activated when all the following conditions
are met.
« The light control switch is in the
“AUTO" position and the low beam head-
lights are on automatically.
« The tumn signal lever is pushed forward.

system.

The high beam assist function automati-
cally changes the headlight from high
beam to low beam (or vice versa).

When all of the following conditions are
met, the headlight will change to high
beam.

» When the vehicle speed increases to
or above 20 mph (32 km/).

e There is no preceding or oncoming
vehicle

» The forward area of the vehicle is dark.
» The road does not have a sharp curve.

When any of the following conditions is
met, the headlight will change to low
beam.

# When the vehicle speed decreases to
or below 10 mph (16 km/h)

» When the forward area of the vehicle is
bright.

* \When there is a preceding or oncoming
vehicle.

+ When the EyeSight system is malfunc-
tioning or is temporarily stopped.

NOTE
The factory setting (default setting) for
this fi ion is set as “ ional”

This setting can be changed to OFF
(non-operation) at SUBARU dealers.

= CONTINUED -

NOTE NOTE

If the high beam assist function is
malfunctioning or is temporarily
stopped, the headlight will be fixed at
low beam. For details, refer to the
Owner’s Manual supplement for the
EyeSight system.

% How to temporarily lower the
sensitivity of the high beam
assist function

The sensitivity of the high beam assist
P et o i i

#» The sensitivity of the high beam
assist function cannot be lowered in
the following conditions.

= Cruise control or Adaptive Cruise
Control is in operation
— The EyeSight waming indicator
(yellow) is illuminated

e The sensitivity of the high beam
assist function returns to normal level
the next time the ignition switch is

turned to the “LOCK"/“OFF” position 4-91

2017MY Owner’s Manual — HBA Operational Setting

ﬁ;’;’;mk Current Setting Value Changed value Setting Reading Val
Vehicle Item Setting value
%"w Buzzer sounding setting OFF
e Abnormal warning lamp flashing setting OFF
.-‘® Tszgﬂs,ﬂ,m Door open warning OFF
Dome Light Alarm Setting ON
ﬂ'f??..::a“..u. Auto A/C Setting R
Wiper Deicer setting OFF
Sedan/Wagon Setting Wagon
ﬁ orC MT/AT Setting MT
Seat Memory Setting Support
cencelcode |l lumination Sensor Setting OFF
% E—— Factory initial setting Factory
s | | Sunroof setting OFF
ﬁ Active Test ‘Welcome Light (Exit) OFF 60s
T ‘Welcome Light Off Delay Time(Approaching) OFF 60 s
5@5 Support 1 5 3
W Keyless Buzzer Volume 6 -
(|Wiperlink AutolightSetup _ _ _ _ _ _ _ _ _ _ _ _OFF IOl |
i High Beam Assist Function No Suppert :
1| High Beam Assist Current Setting OFF I
Head Lamp Low B&am Speciication  — — — Tl FID— T T T T [LED
Head Lamp High Beam Specification HID LED 4-992
T=J&

Body Control Customizing — Monocular
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On certain models, the HBA system may be disabled based on customer request as outlined in
the Owner’s Manual.

Fulfillment of this request is accomplished by accessing the function setting in the Body Control
menu on the Subaru Select Monitor.
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Service and Diagnostics

Stereo Camera Care and Handling

The Stereo Camera lenses are precision components and require great care in handling.
When the system detects that the Stereo Camera lenses are dirty, EyeSight® functions will be
prohibited. Always observe the following precautions when handling them:

* Do not touch or try to clean the EyeSight® camera lenses inside the vehicle. Extra
precaution should be used when cleaning the inside of the windshield. Over-spray from
cleaners may impair or even damage the camera lenses.

¢ Do not remove or disassemble the stereo cameras or lenses.
* Do not change the positions where the Stereo Cameras are installed or modify any of
the surrounding structures.

* Do not install any interior rearview mirror other than a genuine SUBARU rearview
mirror (such as a wide-type mirror). Also, use the rearview mirror so it does not obstruct
the Stereo Camera assembly. Failure to do so may affect the field of vision and could

prevent the EyeSight® system from functioning properly.

Stereo Camera Warning Label Use of Protection

The Stereo Camera lens hoods can be inspected for contamination through the windshield
glass. Thin and uniform accumulation of dust, dirt, or tobacco stains resulting from normal

use should not cause issues. Do not attempt to clean or service in these cases. In the event a
Stereo Camera lens hood becomes contaminated, it is possible to replace the hoods separately
from the camera assembly. Once the lens hoods have been replaced, the Camera Adjustment,
Inspection procedure must be performed.

4-95 4-96

Lens Hood Inspection Lens Hood Removed
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Windshield Care

In order for the EyeSight® system to function properly, the windshield must be free from
damage, unauthorized accessories, or exceptional debris. The windshield also contains
“prohibited” areas in which no obstructions or damage can be present.

Note: EyeSight® models use a Subaru genuine windshield glass specifically designed
for the EyeSight® system. If windshield glass other than the specifically
designed EyeSight® glass is used, the visibility of the Stereo Camera may be
distorted and may prevent the correct measurement of objects. If the windshield
is replaced, the Camera Adjustment, Inspection procedure must be performed.

* Other factors affecting EyeSight® operation include;
* No oil film, dirt, scratches or fogging that obstructs the forward visibility of the Stereo
Camera can be present.

* Do not stick or attach any aftermarket accessories in the prohibited area. Even outside
the prohibited area, it is possible that abnormal operation may occur due to the
reflection of light or the reflection on the glass. If this happens, it may be necessary to
change the adhering position or installation position of the accessory.

Ceramic area

360 mm (14 in) 360 mm (14 in)

Prohibited area /
360 mm (14 in) \ 360 mm (14 in)
x 230 mm (9 in) 470 mm (2.7 in) =——4=70 mm (2.7 in) F=4=="=— 230 mM—/
) \

Windshield Areas
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Models that utilize a Monocular Camera (High Beam Assist (HBA)) have an additional

“prohibited area” in the front windshield. This area must be free of oil film, dirt, fogging or any

other obstructions in order for the HBA system to function properly.

Ceramic line

30 mm (1.2in)

100 mm (3.9 in)

Angle of view area of high /

beam assist camera

4-98

Monocular Camera Prohibited Area

The monocular camera should have the lens surface inspected for contamination such as

cleaner residue or fingerprints.

Note: If the Monocular camera is touched it is possible to clean the lens using a soft

cloth.

Monocular Camera and Lens

156
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Some EyeSight® vehicles contain an additional front windshield washer nozzle to aid in

removing debris from the Stereo Camera’s field of view. Always ensure adjustment of the
nozzle is correct.

Note: Only Subaru genuine wiper blades should be used. Use of other than genuine

parts may affect the recognition of the Stereo Camera. If the wiper blades
produce streaking, they should be replaced as soon as possible.

! 267 mm
! (1051 in)
|

| g 295mm 241 mm |
(11.611in)

i
1/

Nozzle - windshield washer

¢ 283 mm
(EEREY e

285 mm 291 mm

Nozzle - windshield washer
(11.22in) (11.46 in)

EyeSight

4-100 ]

4-101
Dedicated EyeSight® Washer Nozzle Spray Area

Placement of GPS navigation units, ETC (Electronic Toll Collection) or other accessories on

the dashboard may be reflected on the windshield glass, affecting the recognition of the Stereo
Camera.

Normal Washer Nozzle Spray Area

Windshield glass

Stereo camera
cover

—
120mm (&7 monior .
Dashboard

4-103

Windshield Reflection

Prohibited Object Areas
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It is permissible to repair minor damage to the windshield in the “repairable” areas (C and D)
as shown in the diagram below. However, if any damage is found in the prohibited areas, the

windshield must be replaced.

Repairable area
(driver’s side)

130 mm (5.1 in)

Repair
prohibited
area

Center line

130 mm (5.1 in)

e e —

Repair
prohibited
area

23 mm (0.9 in)

T

|

|
<

I 23 mm (0.9in)
L e —

|
|
|
|
|
|
|
<
|

315 mm (12.4 in)

315 mm (12.4 in)

Center line

200 mm (7.8 in)

Repairable area
(passenger side)

4-104

Windshield Repair Areas

ETC (Electronic Toll Collection) devices may only be installed in the specified area and can be
no thicker than 1.5 inches. Scale templates and instructions for defining the permissible area

can be found on STIS.

Ceramic Area

Rear View

Mirror
mounting
surface

Ceramic Area

Left hand
(Driver side)

(A)

4in

4in

Repair NG area

Repair NG area

Right hand

4-105

ETC Mounting Area
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Installation of roof mounted accessories/cargo must be installed with consideration to avoid the
Stereo Camera field of view.

(D)
880 mm (34.6 in).
520 mm (20.5 in)
100 mm (3.9 in)
o Highest
Prohibited area surface of
the roof
& \
4-106
Roof Accessory/Cargo Prohibited Area
May 2017
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Eyesight (General)

If a malfunction is detected in the EyeSight® system, indicators in the Combination Meter and
the Multi-Function Display (MFD) are generated to inform the driver.

4-107

Combination Meter — Malfunction Display

Displayed screen

Cause

Action

An EyeSight malfunction or

Inspection and adjustment is

. position/angle misalignment | necessary.
Eye Slght Off of stereo cameras has Contact your SUBARU
Check Manual occurred. dealer.

500699

EyeSight
Disabled
No Camera View
$00700

It is difficult for the stereo

cameras to detect objects in

front

e The front windshield is
dirty or fogged up

* Poor weather conditions

« Strong light from the front

¢ Clean the front windshield.

o In bad weather or if there is
strong light from the front,
the EyeSight system will
restart once you have
driven your vehicle for a
period of time and the
conditions affecting the
system have improved.
If the system does not
restart, even after the
conditions have improved
and a period of time has
elapsed, contact your
SUBARU dealer for an
inspection.

EyeSight
Disabled
Temp Range

S00701

In low or high temperatures

The system will restart once
the temperature is within the
operational range of the
EyeSight system.

If the system does not
restart, even when the
temperature inside the
vehicle is normal, contact
your SUBARU dealer for an
inspection.

EyeSight
Disabled

Check Manual
500694

« When the EyeSight
system is starting

e When the system has
determined that the
vehicle is extremely
inclined

e When the pre-collision
secondary braking has
operated 3 times after the
engine was started

e When the engine is
stopped

The system will restart once
the cause has been
eliminated. At this time, it
may take some time for the
system to restart.

If the system does not
restart, even after the
conditions have improved
and a period of time has
elapsed, contact your
SUBARU dealer for an
inspection.
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4-108

Combination Meter —“E” Code Display

Display

Cause

Action

<Meter display>

500861
<Multi function display>

\%lhe\ EyeSight Disabled
SOt No Camera View

$00862

It is difficult for the stereo

cameras to detect objects in

front

e The front windshield is
dirty or fogged up

o Poor weather conditions

® Strong light from the front

o Extremely hot or cold
temperatures

e Clean the front windshield.

« In bad weather or if there is
strong light from the front,
the EyeSight system will
restart once you have
driven your vehicle for a
period of time and the
conditions affecting the
system have improved.
Also, as the “E1” screen
will be displayed after the
“E2” screen, once
operation of the cameras is
stable, the system will
restart. In either case, it
may take some time for the
system to restart.
If the system does not
restart, even after the
conditions have improved
and a period of time has
elapsed, contact your
SUBARU dealer for an
inspection.

<Meter display>

S00863

<Multi function display>

\Eﬁ EyeSight Disabled
Sight Temp Range

S00864

In low or high temperatures

The system will restart once
the temperature is within the
operational range of the
EyeSight system.

If the system does not
restart, even when the
temperature inside the
vehicle is normal, contact
your SUBARU dealer for an
inspection.

<Meter display>

S00865

<Multi function display>

ye EyeSight Disabled
SIgRE  check Manual

S00866

* When the EyeSight
system is starting

e When the system has
determined that the
vehicle is extremely
inclined

* When the pre-collision
secondary braking has
operated 3 times after the
engine was started

* When the engine stops
(except for the stop due to
the start stop function).

The system will restart once
the cause has been
eliminated. At this time, it
may take some time for the
system to restart.

If the system does not
restart, even after the
conditions have improved
and a period of time has
elapsed, contact your
SUBARU dealer for an
inspection.
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Some models display error codes in the form of “E” messages on the Combination Meter.
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Temporary Stop (Cancel Codes)

Temporary Stop conditions are generated as a result of environmental influences to the

EyeSight® system. Generally, these include Stereo Camera view obstructions, strong sunlight,
heavy rain, etc. In these circumstances the driver is alerted to the Temporary Stop by the
Combination Meter and/or MFD. Simultaneously, the EyeSight® system will generate and store
Cancel Codes, DTCs, and Temporary Stop Count(s). This information can be retrieved using
the Subaru Select Monitor (SSM).

EyeSight (from 2009MY)

Current Data Display & Save
Diagnostic Code(s) Display

ACC Cancel Code(s) Display
[ Freeze Frame Data Display
. Clear Memory
I Work Suppur_l

Back

EyeSight Temporary Code(s) Display

 SUBARU Select Monitor I - USB — Sterco camera
Eile View Tool Help
& ok gt | g ESelet ) [ERange ) R
il
Number of samples
Item [ vawe[unit [ Maximum
O Camera temporary stop 0 count 22| Time 2
O Camera temporary stop 1 count 5| Time 5
O Camera temporary stop 2 count 0 | Time [)
= = = = = =5 = — O Camera temporary stop 3 count 1 [Time 1
Code | Dosorption & trouble position | Troublo ocourrence record_| G counter_| D) Comers Iempiorny Siop 4 b 9 e !
Fonte oicanslcee O Camera temporary stop 5 count 0/ Time 0
0 72-CCH__ Gamera temporary stop [ Latest [1 O Camera temporary stop 6 count 0/ Time [
O Camera temporary stop 7 count 0/ Time 0
O Camera temporary stop 8 count 0| Time [
O Camera temporary stop 8 count 0| Time 0
O Camera temporary stop 10 count 0/ Time 0
O Camera temporary stop 11 count 0/ Time 0
O Camera temporary stop 12 count 0/ Time 0
O Camera temporary stop 13 count 0/ Time [
O Camera temporary stop 14 count 0/ Time 0
O Camera temporary stop 15 count 0/ Time [
0 Camera temporary stop 16 count 0| Time 0
O Camera temporary stop 17 count 0| Time [
O Camera temporary stop 18 count 0/ Time 0
O Camera temporary stop 19 count 0/ Time [
01 Camera temporary stop 20 count 0/ Time 0
O Camera temporary stop 21 count 0/ Time 0
O Camera temporary stop 22 count 0/ Time 0
O Camera temporary stop 23 count 0/ Time ol |

Temporary Code Display (SSM)

There are up to 32 unique (depending on the Version) Temporary Stop condition (pause or
cancel) codes that the EyeSight® system may identify. These codes can be helpful when
addressing intermittent customer concerns. A full list of can be found on STIS.

p——————

stop 2 count

glass, raindrop adhering to the
window glass, fingerprint
adhering to the lens, object on
the dashboard reflected
against the windshield glass,
bad weather (heavy rain, snow-
storm), water drop raised by
preceding vehicle

board reflected against the windshield glass, bad
weather (heavy rain, snowstorm, dense fog), unpat-
terned wall, fence, wall with vertical stripe, water drop
raised by preceding vehicle, steep slope, banner,
grass, preceding vehicle with large uneven surface
(trailer, etc.), preceding vehicle driving in the night
without illuminating the tail light

Camera temporary
stop 3 count

Fogged window glass, frost on
the window glass

Backlight, dirty window glass, fogged window glass,
frost on the window glass, oil film on the window
glass, raindrop adhering to the window glass, finger-
print adhering to the lens, deteriorated wiper, front of
the camera is blocked by hand, object on the dash-
board reflected against the windshield glass, bad
weather (heavy rain, snowstorm, dense fog), water
drop raised by preceding vehicle, very dark and no
obstacle around the vehicle, unpatterned wall, blanket
of snow around the vehicle and no obstacle is found

Camera temporary
stop 4 count

Front of the camera is blocked
by hand.

Backlight, dirty window glass, fogged window glass,
frost on the window glass, oil film on the window
glass, raindrop adhering to the window glass, finger-
print adhering to the lens, deteriorated wiper, front of
the camera is blocked by hand, object on the dash-
board reflected against the windshield glass, bad
weather (heavy rain, snowstorm, dense fog), banner,
grass, etc.

\
Subgru Select . Possible conditions for temporary stop ' Cancel Meter dis- |
Monitor display Main causes (including events occurring less frequently) | code/ play
items I DTC |
‘ Camera temporary | Backlight of the sunlight Backlight, dirty window glass, fogged window glass, \ 72-CC |E1 ]
stop 0 count frost on the window glass, oil film on the window R N 4
Camera temporary | Dirty window glass, fogged win- | 91ass, raindrop adhering to the window glass, finger-
stop 1 count dow glass, frost on the window | Print adhering to the lens, deteriorated wiper, front of
Camera temporary |glass, oil film on the window | the camera is blocked by hand, object on the dash-

4-110

Temporary Stop Conditions (STIS)

162

May 2017



Diagnosing customer concerns involving Temporary Stop conditions should be supplemented
with the “Check List for Interview” found on STIS. Identifying the environmental conditions at
the time of the Temporary Stop can aid in isolating the root cause as well as educating the

customer on the operation of the EyeSight® system.

Witer/ Writer's name User ‘Gocurrence | Occurrence date T1-112011 | Ocourence | From owners home to
Inspector  [nepector's Name Dealer ] conditions location work
Vehicle | Car accessory equipment Car accessory is installed to | No/Yes Vehicle speed at Approx. Occurrence | During friving/during
information | condition the Pogition ) occurrence km/h timing stopping/continues after
Other Worves 0~60 n{;e has started
(Accessory’s name: Road type Express way/ | Weather Fe/cloudy/rainy/snowy/other
) limited high-
Is there any modification for the | Suspension? NPt changed/Changed :33{'/’"3';‘
following items? (Spgcifically: ) eg\ "r:;)’ 199"‘
Headlight? Ncyc’?a"ge‘?/c"a"ge“ Road condition 1 Dry/siy- ‘Ambient Approx. “C
(Spefifically: ) pery (Rainy [ temperature
Tire size? Nchhanged/Changed * compacted 0"’+1 5
(Specffically: ) f;:;; /' fcy
Front wiper? NS"' M‘znge‘mha“ged Road condition 2 ‘Asfaltigravel/ | Position of | Described in the detailed chart
(Sgfecificall ) groundand | solar radiation |when the weather is fine.
Is there any modification for the | Is there any scratch ov damage Nb/yes
following items? on the gla (Sl i ) Road shape Uphill/down- | Time elapsed | Immediately after engine start/
"Ate antennas, eto. attached on | Nb/Yes mllvvbank/ after engine ihin 5 mingfes after engine
the prohibited area? (Specifically: ) - ;)';:V‘;,"L start Z‘:gin'g";; an 5 minutes after
Is wide mirror or accessory Vopves Wiper operation status OFF/INT/LO/ | Light on status | Of/LO On/HI On
attached? of ) HI/AUTO
How is the condition around Is there any scmtch or damage Noll‘(e; Vehicle weight Number of passengers: (
camera? on the lass? p ) Did the vehicle carry heavy Ioad7 (N¥/Yes (Ap-
Are antennas, etc. aﬁached on I%ll‘(gs Prox. kg)
the prohibited area? J' ) Detailed chart (Refer to the example of description.
Is wide mirror or accessory Wo/yes
attached? (Spfecifically: ) W ers house
How is the surface condition of | Presence of oil film, fogging, Nb/Yes N
the windshield glass? dirt and/or glass coating (Sﬁciﬁcal\y: ) D . Fre ch {:’
How is the condition of the Is there anything that can be W¥/Yes h f’lli
dashboard? easily reflected against the (Specifically: ) o~ sin the o "'ﬂ'
windshield glass on the dash-
board?
How is the deterioration of the [ Does any streak or uneven NorYes
wiper? wiping area remain in front of | (Specifically: )
the camera? / route 1197
How is the condition of the tire? | Is there any wear? Is there any N¥/yes ('qbput 30!@\)
excessive wear difference? (S/eciﬁcally: )
Is the air pressure proper? NorYes B— atnets Compny
(Specifically: )
How is the condition of the Is there finger print adhesion or l ﬁs‘u’ﬂ
camera lens filter? cracks on e lens filter? (Specifically: )
D'escriplion \é\lhat :inld c‘:‘ g!)alfunction has r al:rre/lef!p(orary' s(opﬂaulty opera\u)n of adap"we cruise control/ In case of malfunction caused by temporary stop or faulty operation, draw a chart so that the following condi-
O alfunction emoctected? aully operation of p ully tions can be recognized referring to the example of description. (Images taken by digital camera can be used.)
malfunction what kind of DTC and/or can- Customer dOES nof remember «  Road shape (straight, curve, tunnel, number of lane, etc.)
cel code is displayed? ) * Road grade and it's change X i
How is the meter display? EyeSight warning light hionBink  Fresence of white ine, guardrails and/or side wall (degree of carity)
Pro-collision brake OFF o dh « Presence and shape of preceding vehicle, oncoming vehicle, vehicle running on the next lane or
indicator light pedestrian
9 + Presence and shape of surrounding building or structure
Lane departure warning OFF offiok « Traveled course of owner's vehicle and preceding vehicle
indicator light

Check List for Interview

Adaptive Cruise Control (ACC) Cancel Codes
Adaptive Cruise Control (ACC) may generate cancel codes in response to conditions that may
inhibit the functions of the ACC system. Depending on the EyeSight® version.

ACC cancel ltem Contents of diagnosis
code
02 | AGC Mode:Maintaining | Displayed when the cruise controlis canceled after the own vehicle stops following
Standstil Position the preceding vehice.
04| ACC Mode:Stereo Cam- | Displayed when the cruise control is canceled by the EyeSight temporariy stop whils
era Temporary driving i the adapive cruise mode
08 | Common:Vehicle Speed | Displayed when the cruise control s canceled due to a wheel speed sensor malfunc-
Sensor Abnormal tion
09| Common:Depress The | Displayed when the cruise control s canceled by the brake operation of the driver.
Brake Pedal
yeSight (from 2009MY)
Ly 0A | Common:Pro-Collision | Displayed when the cruise conirol is canceled becauss the pro-collision brake funo-
Braking tion i activated,
Current Data Display & Save 0B | Common:AT Manual Mode | Displayed when the cruise control is canceled because the AT manual mode is
. . = selected or paddle operation is performed.
Diagnostic Code(s) Display oc Common:VDC SW OFF | Displayed when the VDC function is turned OFF by the VDC OFF switch and the
EyeSight Temporary Code(s) D Code | Cancel Reason of ACG Cruise Control | Trip Gount| cruise controlis canceled.
. 0D | CommoniAny Doorsis | Displayed when the cruise controlis canceled because either of the driver’s door,
ACC Cancel Code(s) Display Num of ACC Cancel Code(s): 2 Curr. IG ON Count 207 Opened passenger's door, or rear doors is opened.
O 1D | Common:Cruise SW OFF [ 80 0E | Common:Uniastened The | Displayed when the cruise controlis canceled because the driver's seat belt s unfas-
At 0 09 | Common-Brake Pedal Depressed | 32| Driver's Seatbelt
Clear Memory 2 P OF | Common:EPB Activation _| Displayed when the cruise control is canceled becauss the EPB is activated.
10| CommonEPB Special | Displayed when the cruise control s canceled by an irtegular operation of a driver,
Work Support jode. which repeats activation/deactivation of the EPB.
Back 12| Common:AT Gear Range | Displayed in the following situations: The driver performed the SET or RES operation
| 1o drive the vehicle either i the adapiive cr uise mode or in the constant speed mode,
but that operation was not accepted because it was done immediately after shifing
into D range
13| Common:Stesp Sloping | Displayed when the road surface was judged to be too steep and therefors the cruise
Road control is canceled
14| Common:ABS Activation _| Displayed when the cruise conirol is canceled because the ABS is activated.
15| Common:Steering Angle | Displayed when the cruise controlis canceled because the steering wheel s fully
Excessive
16| ACC Mode:Vehile Stop | Displayed when the cruise control s cancelled after the own vehicie stops following
Judge the preceding vehiclo whil driving in the adaptive cruise control mode.
17| Common:Parking Brake | Displayed when the cruise control is cancelled because the parking brake is applied.
Activation

Adaptive Cruise Control — Cancel Codes
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Diagnostic Trouble Codes and Freeze Frame Data

Diagnostic Trouble Codes (DTCs) derived from system malfunctions should always be
supported with Freeze Frame Data (FFD). FFD provides relevant information leading up to and
at the time the DTC was set.

EyeSight (from 2009MY)

Current Data Display & Save

Diagnostic Code(s) Display
EyeSight Temporary Code(s) Display
ACC Cancel Code(s) Display

Clear Memory
Work Support
Back

4-113
Freeze Frame Data-SSMIIl Menu

ciz211 A
C1211 : FR wheel speed sensor system wire break/excessive input

Item History3 History2 History1 Detect | Unit

Trip Count — 0 641 640 | Time

Count — Ci Origi Origi

Time Count — 0 0 487481800 | ms

Classification — 5030 5030 5030 HEX

Vehicle Speed - 0.0 0.0 0.0 MPH

/ Pedal Position - 0 0 0 %

Engine Speed — 0 ] 0| rpm
ing angle flag — No recognition No recognition| No recognition

VDC OFF Status — OFF OFF OFF

Clutch engag t point - 00 0.0 00]%

FR Wheel Speed — 0.0 0.0 0.0 MPH

FL Wheel Speed — 0.0 0.0 0.0 MPH

RR Wheel Speed — 0.0 0.0 0.0 MPH

RL Wheel Speed — 0.0 0.0 0.0 MPH
ing Angle Sensor — 0.0 0.0 0.0 | deg

Yaw Rate Sensor — 0.0 0.0 0.0 | deg/s

Pressure Sensor Quiput — 0.0 0.0 0.0 | bar

L itudinal G Sensor - 0.0 0.0 -0.3 m/s"2

Lateral G Sensor - 0.0 0.0 0.0 m/s"2

Voltage of IGN — 0.0 131 13.1|Vv

FL wheel cylinder p sensor output — 0.0 0.0 0.0 bar

FR wheel cylinder p sensor output — 0.0 0.0 0.0 bar

EBD Control Flag — OFF OFF OFF

ABS Control Flag — OFF OFF OFF

TCS Control Flag — OFF OFF OFF

VDC Control Flag — OFF OFF OFF

E/G Torque Down Control Stop Flag — 0 o 0

X Mode - OFF OFF OFF

E/G torques up Control Stop Flag — 0 ] 0

Brake Light Swilch - OFF OFF OFF

Clutch Switch — OFF OFF OFF

Reverse Signal — OFF OFF OFF

Clutch stroke sensor — 0.0 0.0 00 %

Engine Torque — 0.0 0.0 0.0 Nm

Ambient Temp Sensor — -40 -40 189 °F

Parking Op i — OFF OFF OFF

Auto Parking Op i — OFF OFF OFF

Parking Op ion when driving — OFF OFF OFF

Parking Cancel — OFF ON ON 4'1 1 4

Freeze Frame Data Display
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Lane Keep Assist (LKA)

Diagnosis of the LKA system should begin by completing the “CHECK LIST (ACTIVE

LANE KEEP)? Completing the check list may identify any potential external factors that may
affect the operation of the LKA system. This check list can be found in the “Diagnostics with
Phenomenon” section of the Service Manual.

165

10.CHECK LIST (ACTIVE LANE KEEP)
Itern name Yes/No
1 | Check that the current status applies to the condition that use of lane keeping is not desired.

1 | An object was placed on the dashboard. Yes | No
2 | Tire pressure is not correct. Yes | No
3 The vehicle is equipped with the temporary spare tire. Yes | No
4 The vehicle is equipped with worn tire or tires with excessive wear difference. Yes | No
5 | The vehicle is equipped with the tires out of specification. Yes | Mo
6 | The flat tire is repaired using the temporary repair kit. Yes | No
7 | The suspension (including STI parts) has been modified. Yes | No
8 | Wheel balance is abnormal (balance weight falls off, slides off, etc.). Yes | No
9 | Wheel alignment is out of the specified value. Yes | No
10 | The steering wheel has been replaced with a non-genuine part. Yes | No
11 | The steering wheel is off-centar. Yes | Mo
12 | The lighting devices, such as headlights and fog lights, have been modified. Yes | No
13 | An abnormal vibration can be felt on the steering wheel. Yes | No
14 | The steering wheel operation is heavier than usual. Yes | Mo
15 | An error occurs, for example, no display appears in the combination meter or no alarm sounds. Yes | No
16 | The headlight cannot illuminate the road surface sufficiently because the headlight is dirty, attached with ice, | Yes | No

snow or mud, or the optical axis is deviated.
17 | The driving status of own vehicle was unstable due to an accident or failure. Yes | No
18 | The vehicle carried heavy load. Yes | Mo
19 | Passenger capacity was exceeded. Yes | No
20 | The vehicle towed another vehicle. Yes | No
21 | The vehicle drove on a general road (other than limited highways). Yes | Mo
22 | The vehicle drove on a road with sharp curves, such as an urban highway. Yes | No
23 | The vehicle drove on a slippery road such as icy roads or snow-covered roads. Yes | No
24 | The vehicle drove on a lane restricted road or a temporary road due to road construction. Yes | Mo
25 | The vehicle drove on a road where obsolete white lines did not disappear completely. Yes | Mo
26 | Onthe road surface there were some snow, puddles, snow melting agent, cracks, road repair traces, obsolete | Yes [ No

white lines.
27 | The vehicle entered the interchange, service area, parking area, junction or tollgate. Yes | No
28 | The vehicle drove on a road where the surrounding brightness (such as inlet and outlet of a tunnel) suddenly | Yes [ No

changed.
29 | The vehicle drove on a road where there was some water or sandy dust raised by a preceding vehicle or Yes | Mo

oncoming vehicle, or sand or smoke blown in the wind, or moisture in front of own vehicle.
30 | The windshield glass was covered with fog, snow, dirt, frost or sandy dust. Yes | No
31 | The raindrops, water drops or dirt on the windshield glass were not wiped off sufficiently. Yes | No
32 | Canoces etc. loaded on the roof block the visibility of the stereo camera. Yes | Mo
33 | The vehicle drove immediately after the stereo camera was replaced or adjusted. Yes | No

4-115
Checklist (Active Lane Keep)
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Up to 8 Cancel Codes related to the LKA system may be stored. In the event more than 8
codes are stored, the oldest code will be deleted to store the latest.

T e e T e =S|
ﬁ@ Cancel code items [+ Explanation
e - EyeSight HALT Code |
?y ACC Cancel Code(s) Display |
e Lane Departure Prevention Assist Deactivate Code(s) Display ‘
|
a0 4-116

Description & trouble part IG count...

Status Code
o4

[P cancel coe

B EE

ctive Test

Work
555 Support
9L Customize

\
\
\
\
\
Data Monitor| ‘
L i
\
\
\
\
|
\

Lateral Acceleration is Large 00255

B,
=1 2 | lIe

fance\ Code
[Lane Departure Prevention Assist Deactivate Codets: =117

SSM — LKA Cancel Codes

Code Itemn Contents of diagnosis
0z Judging Steering Wheel Not | Detected when steering wheel operation by the driver is not detected for a predeter-
Held mined time (approx. 17 seconds).
04 Lateral Acceleration is Large | Detected when control output value exceeds the controllable range by a driving opera-
tion such as rounding a curve at high speed or making a sharp turn.
oc Lane Recognition Prohibi- Detected when a driving lane width is narrowed.
tion{Environmental Factor)
11 Steering Angle Learning » Detected when there is an excessive deviation in the wheel alignment.
Value Out of Range + May also be detected when the center point of steering angle sensor deviates.
18 Out of Control Return Possi- | Detected when lane departure prevension control continues for a predetermined time.
bility Range
26 Real Yaw Rate Excessive Detected when actual yaw rate exceeds the maximum value of target yaw rate by a
specified amount.
28 Wiper Hi Speed Detected when wiper Hi operation is activated.
37 Yaw Rate Sensor Abnor- Detected when the difference between actual yaw rate and expected yaw rate
mal(Contraol) becomes the specified value or more. 4-118
Service Manual — LKA Cancel Codes
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LKA Learning Value

When suspension parts are replaced or a wheel alignment is performed, the “Clear Active Lane
Keep System Learning Value” function should be executed.

System List

. |
e
ED T e

Select System

Engine
Driver's Control Center Differential (DCCD)

Tire Pressure Monitor

Occupant Detection

Airbag

Air Conditioner

Keyless Access with Push Button Start
Automatic Light and Wiper

Multi-function Display

Headlight / Foglight

Blind Spot Detection/Rear Cross Traffic Alert(RH)

Transmission

Brake Control

Body Control

Impact Sensor

Brake Vacuum Pump
Power Steering
Combination Meter

Auto Start Stop

Blind Spot Detection/Rear Cross Traffic Alert(LH)
Power Seat Memory

Detail

4-119

SSM — Target Each System

=r=e

Confirm on parameter

Clear Active Lane Keep System Learning Value «
S

‘Work Support item 3
Selection of Parameter

Explanation

4-120

SSM — EyeSight® Utilities

Clear Active Lane Keep System Leaming Value

Clear Active Lane Keep System Learning Valus

Clear Automatic adjustment Learning Value?

Help

e

Help

Automatic adjustment Learning Value Clear Successful. Please turnIG_OFF. ~

e

SSM — Clear Learning Value 1

167

SSM — Clear Learning Value 2
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High Beam Assist (HBA)

A “yellow” High Beam Assist warning indicator may be displayed on the Combination Meter
Multi Information Display (MID) if a malfunction is present in the system (Monocular camera
vehicles).

E@ High Beam Assist
- Disabled

00077 1km

4-123

HBA Malfunction Indicator

Basic diagnosis of the HBA system should always begin with the completion of the Check List
for Interview found in the Service Manual.

High Beam Assist Check List for Interview Date of Vehicle Bring-in _ Year _ Month _ Day Conditions upon symp- | Road conditions Preceding vehicle « No preceding vehile
Customer’s name Registration No. Initial year of registration fom; . Z‘e':'%“ngm_ha"d Sine
Year Month  Date « Gentle left-hand curve
Vehicle model Frame number * Sharp right-hand curve
« Sharp left-hand curve
. . « Uphill
Interviewer Inspector Engine type Odometer reading « Downhill
« Intersection
Customer specified content * Top of the hill
«Other ()

Number of street light ahead | ¢

LAoniolzaranao

Date and time when the Year  Month Date
symptom occurred

Frequency of symptom

Approximate time

Always occurs

? " *More ()
occurrence occurs ( times per day/ times per month) Refloction board/Signs
Conditions upon symp- | Weather « Fine * Cloudy * Rainy * Snowy» Foggy
tom occurrence «Other ()
Temperature °C (°F)— °C (°F)
Vehicle speed km/h (MPH) to  km/h (MPH) .5
Road condition * Dry * Wet » Accumulated snow * Unpaved road * Bumps (uneven) *More ()
Other () *Red
* White
Road conditions Own vehicle * Straight «Blue
* Gentle right-hand curve «Other ()

* Gentle left-hand curve
* Sharp right-hand curve
« Sharp left-hand curve
« Uphill

« Downhill

« Intersection

* Top of the hill

«Other( )

Vehicle status

Number of passengers: .
(Front seats: _/Rear seats: )

Cargo room load capacity

Tire inflation pressure (when vehicle was brought in)

Oncoming vehicle
* Relative position from
user’s viewpoint

* No oncoming vehicle
* Straight
« Gentle right-hand curve

tion

with the described load condi-

+Frontwheel  kPa (psi)
+Rear wheel _kPa (psi)
Driving duration and distance | + Distance _km (mile)

+Time  minutes

Driving environment before
symptom occurrence
(Approximately 10 minutes

« Inner city (surroundings are bright by street lights)
« Suburbs (surroundings are relatively dark due to sparse street
lights)

* Gentle left-hand curve before the

* Sharp right-hand curve Accessory installation

* Sharp left-hand curve condition

* Uphill Diagnostic code

* Downhill Other

« Intersection NOTE:

* Top of the hill « Describe things that

«Other( ) were noticed, if any.

s 5 P * Attach illustration or

Headlight of oncoming vehi- | « HID/LED (white) ot of 8 fou ahdad
cle * Halogen ) of the vehicle at the time
* When the type is unknown, | ¢ Only one side was it of the symptom occur-
indicate the color. * Other ( ) rence.

4-12

HBA Check List for Interview
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Data related to the HBA system’s inputs and outputs can be found under the EyeSight® system

Data Monitor information.

Diagnesi

Average =

Vehicle
Forester

&
&

| |~
©

®

©

m System
EyeSight

=
e
»r..

ES' Adjust Sensitivity Flag(ADB/HBA)

-

ﬂ Cancel Code

e
i
s

Active Test

Work:
Support

£
%

Not Adjust Sensitivity

EC I YEE]
Item Value Unit imum | Minimum
ES HBA(EyeSight) Function Presence Information Yes - - -
ES EyeSight Failure (ADB/HBA) Normal - = -
ES] EyeSight Halt (ADB/HBA) OFF = = =
ES EyeSight Initialization(ADB/HBA) Started - - o
ES HBA Control Permission prohibition = = =

i

g 1228V

Number of samples 1478

Elapsed time 00:01:14.214

R R EER|

| ER TR AR

E
=1

HBA Data Monitor — EyeSight®

Models that use a Monocular camera contain HBA related data within the Body Control system
menu of the SSM.

£ Ir YR

i
A5 piagnosis
L

— Item Value Unit imum | Minimum | Averag =
Legacy / (al BIU <HBA> Adjustment Complete = = =
\‘*‘Eimyl (] BIU <HBA>High Beam Request Status Non Request - & 3
’Eff;fjJ ] BIU | <HBA>High Beam Assist Status Day Detect = & =
. (] BIU <HBA>Yaw Rate & Speed Signal OFF = E =
f'& éﬁ:’gmm‘ [C|  BIU | <HBA>Brightness & Color Detection Not Detect = & =
T (] BIU <HBA>Street Lamp & Surrounding Detection Not Detect - - -
(] BIU <HBA>High Speed Signal OFF = = =
% == (] BIU | <HBA>Vehicle Model Information B Series N = =
(i} BIU <HBA>Destination Code U4,U5,Ub = = =
ﬂ Cancel Code | |2 BIU <HBA>Head Lamp Low Beam Specification Halogen = & = L
p— | | BIU <HBA>Head Lamp High Beam Specification Halogen = = =
Datz Monitorll | T} BIU | <HBA>Lane Recognition Status Right = E =
W [l BIU | <HBA>Street Lamp & Surrounding Status Enable - - -
L (] BIU <HBA>Head Lamp Low Beam Signal OFF - - -
& S:Jpcprnkrt (] BIU <HBA>Head Lamp High Beam Signal OFF = = =
(=] BIU <HBA>Vehicle Speed 0.00000 0.00000 0.00000 0.00000
% SEaEE (=] BIU | <HBA>Vehicle Yaw Direction CENTER = = =
(] BIU <HBA>R Range Signal OFF = = =
(=] BIU <HBA>High Beam Assist Camera Normal = = =
(=} BIU <HBA> ECU Normal = E -
(=] BIU <HBA>Camera Position Correlation Normal = = = I
(] BIU <HBA> Registration Normal - E =
(] BIU <HBA>Lost Communication with VDC Normal = = <
(] BIU <HBA>Lost Communication with Body Integrated Unit(BIU) Normal - = & -
@ 1233V Number of samples 56 Elapsed time 00:00:17.051
) R AR [T ARy
-1
=]t 4-126

HBA “Data Monitor — Monocular

Note: Both HBA systems are equipped with a self-adjusting function. As a result, no

aiming is required during removal or replacement.
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EyeSight® based systems do not contain any unique HBA DTCs since the system contains
no unigue components. However, monocular camera systems contain approximately eleven
unique DTCs due to the additional complexity.

DTC Item Note
B2680 HIGH BEAM ASSIST SENSOR | <Ref. to BC(diag)-60, DTC B2680 HIGH BEAM AS-
SIST SENSOR, Diagnostic Procedure with Diagnostic
Trouble Code (DTC).>
B2681 HIGH BEAM ASSIST CONTROL | <Ref. to BC(diag)-62, DTC B2681 HIGH BEAM AS-
MODULE SIST CONTROL MODULE, Diagnostic Procedure with
diagnostic Trouble Code (DTC).>
B2682 HIGH BEAM ASSIST UNIT <Ref. to BC(diag)-65, DTC B2683 VEHICLE SPECIFI-
FIELD OF VIEW CATION INFORMATION REGISTRATION, Diagnostic
Procedure with Diagnostic Trouble Code (DTC).>
U1I1F <HBA>LOST COMMUNICATION | <Ref. to BC(diag)-75, DTC U111F <HBA>LOST COM-
WITH BODY CONTROL MOD- | MUNICATION WITH VEHICLE DYNAMICS CONTROL
ULE MODULE, Diagnostic Procedure with Diagnostic
Trouble Code (DTC).>
U1145 <HBA>LOST COMMUNICATION | <Ref. to BC(diag)-75, DTC U1145 <HBA>LOST COM-
WITH BODY CONTROL MOD- | MUNICATION WITH BODY CONTROL MODULE.
ULE Diagnostic Procedure with Diagnostic Trouble Code
(DTC).>
U115A <HBA>LOST COMMUNICATION | <Ref. to BC(diag)-76, DTC U115A <HBA>LOST COM-
WITH INSTRUMENT PANEL MUNICATION INSTRUMENT PANEL CLUSTER (IPC)
CLUSTER (IPC) CONTROL CONTROL MODULE, Diagnostic Procedure with
MODULE Diagnostic Trouble Code (DTC).>
U123C LOST COMMUNICATION WITH | <Ref. to BC(diag)-76, DTC U123C LOST COMMUNI-
HIGH BEAM ASSIST CONTROL | CATION WITH HIGH BEAM ASSIST CONTROL MOD-
MODULE ULE, Diagnostic Procedure with Diagnostic Trouble
Code (DTC).>
U141A <HBA>INVALID DATA RE- <Ref. to BC(diag)-76, DTC U141A <HBA>INVALID
CEIVED FROM INSTRUMENT | DATA RECEIVED FROM VEHICLE DYNAMICS CON-
PANEL CLUSTER (IPC) CON- [ TROL MODULE, Diagnostic Procedure with Diagnos-
TROL MODULE tic Trouble Code (DTC).>
U142A <HBA>INVALID DATA RE- <Ref. to BC(diag)-76, DTC U142A <HBA>INVALID
CEIVED FROM INSTRUMENT | DATA RECEIVED FROM INSTRUMENT PANEL
PANEL CLUSTER (IPC) CON- | CLUSTER (IPC) CONTROL MODULE, Diagnostic
TROL MODULE Procedure with Diagnostic Trouble Code (DTC).>
U1446 <HBA>INVALID DATA RE- <Ref. to BC(diag)-76, DTC U1446 <HBA>INVALID
CEIVED FROM BODY CON- DATA RECEIVED FROM INSTRUMENT PANEL
TROL MODULE CLUSTER (IPC) CONTROL MODULE, Diagnostic
Trouble Code (DTC).>
U153D INVALID DATA RECEIVED <Ref. to BC(diag)-76, DTC U153D INVALID DATA
FROM HIGH BEAM ASSIST RECEIVED FROM HIGH BEAM ASSIST CONTROL
CONTROL MODULE, MODULE, Diagnostic Procedure with Diagnostic
trouble Code (DTC).> 4-127
HBA DTCs — Monocular
May 2017
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Stereo Camera Adjustment and Inspection

Camera Adjustment

Whenever removed or replaced, the Stereo Camera must be adjusted/calibrated to correct
errors which exist in manufacturing tolerances in the body shell or in the Stereo Camera
assembly. The lateral and longitudinal optical axis and measuring distance to an object are
compensated in the Camera Adjustment procedure.

Camera Inspection

The Stereo Camera can be inspected for accuracy without making adjustments to the optical
axis. This is useful in identifying Stereo Cameras that have skewed by impact or damage,
contaminated, or improperly installed. By performing the Camera inspection, malfunctions or
damages of the Stereo Camera, for example finger print on the lenses, can be detected.

Note: When a new Stereo Camera is installed on a vehicle, the EyeSight® warning lamp
stays on and the following DTCs may be generated:

- B28AF: Camera Adjustment and Inspection has not been completed
- B28AO0: Vehicle model judgment abnormal.

After the camera adjustment and inspection are completed successfully, those DTCs will be
cleared.

Preparations

The first step in preparing the EyeSight® system for either a Camera Adjustment or Camera
Inspection is to perform the “Preparations” Step.

C Readjustment of stereo camera ) C Replacement of stereo camera )

‘ 1. Preparations ‘ ‘ 1. Preparations ‘

__________

According to service manual procedures,
check vehicle and installation conditions.

1. Preparations

4. Automatic adjustment and
function check by driving

5. Shim adjustment }7

End ‘ 6. Camera initialization 3¢ ‘ 3 Stereo camera may be malfunctioning, if malfunction occurs

again after camera initialization.
4-128

Camera Adjustment, Inspection Flow Chart
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The “Preparation” step requires the placement of a SST Random Chart at a specific height and
distance so that it is centered and square in relation to the vehicle. Height and distance of the
SST varies by make and model and there are 2 SST random charts available for the Version 2
and Version 3 EyeSight® systems. The SST Random Charts are not interchangeable between
the Version 2 and Version 3 systems.

ILLUSTRATION TOOL NUMBER DESCRIPTION REMARKS
87599YC001 RANDOM CHART Used for adjusting stereo camera.
(Newly adopted tool)
Version 2
-+ =+ =+
87599VA000 RANDOM CHART Used for adjusting stereo camera.
(Newly adopted tool)
Version 3
-~ . ST87599VA000
4-129 4-130
Preparation Measurements SST Random Charts (Version 2 & Version 3)

Notes: Before beginning Preparations, the following must be verified;

e Headlights are OFF
* Vehicle is parked on a level surface*
o Surfaces must be level. Currently, no tolerance is specified
* Inflation pressure of tires is correct
* Vehicle does not have luggage or loads in the trunk/cargo area

* The front wheels are directed to the straight ahead position, when the steering wheel is
set to the center position
* The area is well lit

Light sources must be illuminated from the top of the random chart area. Abnormal light
sources may cause reflections on the SST Random Chart. Performing the Inspection and
Adjusting Procedures outside is not recommended due to the inconsistency of light from the
sun.

@ Lighting
/A
O K J\ Random chart

Lighting

—

NGL

N G T\/\ ®Lighting

-

Random chart

Lighting Source Considerations
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Setting the height and distance of the SST Random Chart requires the use of plumb bobs,
strings, tape, and tape measures. Each measurement requires great care and attention to
ensure accuracy.

« Positioning accuracy of the measure shall be +2.0 mm (x0.08 in) « Centering accuracy of the plumb bob shall be +4.0 mm (+0.16 in) or less.
Plumb bob
HH‘HHH\ \‘HH —
+2.0 mm (0.08 in)
—
Measure Marking
Marking 4.0 mm (016 in)
« Centering accuracy of the tire shall be +4.0 mm (0.16 in) or less. « The center of the ornament is located 2 mm (0.08 in) to the left from the top of the second left star.

Center of
ornament 2.0 mm (0.08 in)

;:\ Top of star

Tire center line

——=

Plumb bob

\/
/u
Marking

4-132

Measuring Accuracy

The first series of measurements are designed to establish the centerline of the vehicle.
Measurements are obtained from specific points on the front and rear of the vehicle.

Point A

4-133

— NL
—=®=

Level line

Point D

Point B Measurement Point A Measurement
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The second series of measurements are designed to place the vehicle squarely in relation
to the SST Random Chart mounting surface. The preferred mounting surface is mobile white
board or similar flat/mobile surface. However, a wall may be used as a mounting surface for the

Random Chart.

Baseline
\

4,000 mm (13 ft, 1 1/2in)

Point D

<——Random Chart Location

Point F

Vehicle body center line (A-B line)

el

Baseline /

Point D

Base Line Measurement

Completing the measurements has produced a “base line” that is square, centered, and a
specific distance from the front wheels of the vehicle. At this point the SST Random Chart
can be prepared. The Random Chart contains markings on the lower portion to align it with
the “base line” and properly set the height. If a mobile white board is used, it is critical that
the plumb bobs be allowed to freely hang from the Random Chart to the floor without any

obstructions such as penholders.

White board

Protrusion (penholder, etc.)

L RANDOM CHART

White board
Vehicle travel
direction

4an

/ Plumb bob

viks

Protrusion (penholder, etc.)

1 ——— RANDOM CHART

Vehicle travel
direction

4an

Plumb bob

4-137

SST Random Chart Mounting

Vehicle body
center line

1,000 mm
(3ft,33/81in

Horizontal line

Plumb bob
Floor

4-138

SST Random Chart Preparation
174
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Subaru Select Monitor Work Support

Once preparations have been completed, the Subaru Select Monitor (SSM) is used to perform
the Work Support functions of the EyeSight system.

C Readj of stereo

|

| 1. Preparations

o

D C Replacement of stereo camera D

| 1. Preparations |

e e

Y

Is OK displayed? P

Yes

4. Automatic adjustment and
function check by driving

According to service manual procedures,
check vehicle and installation conditions.

Is there any mistake in settings?

1. Preparations

Optical axis adjustment
Upward inclination NG
Downward inclination NG

5. Shim adjustment

l_

6. Camera initialization 3

End 2 Stereo camera may be malf ioning, if occurs
again after camera initialization.
4-139
Preparations Complete
May 2017
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Camera All Adjustment Mode

The Camera All Adjustment Mode (replacement/removal) is the primary SSM function that is
used if the Stereo Camera assembly has been removed, replaced, or disturbed for any reason.

Camera all adjustment mode (replacementjremoval)

Camera individual adjustment mode |
Back |

Camera adjustment. inspection Comers sustmen

If you finish the camera adjustmentinspection mode, you push cancel sw, and tum off IGN SW.

o canod Please turn off IG/SW more than five seconds.

Make the following adjustment/inspection.
Please push OK if ready.

Camera adjustment, inspection ==
Accuracy rate 94% OK!
Camera inspection is completed correctly
Save data at Camera
( CODE 1400)
4-141

All Adjustment Mode (Replacement/Removal)

If a “Distance Inspection NG!” message is displayed, it is likely that the preparation was
performed incorrectly. Confirm all preparation measurements and reattempt the procedure.

o o " Distance check of
1
Distance inspection NG! |—’ RANDOM CHART

OK
4’| Perform distance correction

NG ) Correct distance > Ca?leral all adjustment mtl))de |

4-142

“Distance Inspection NG!” Flow Chart

If a“- - NG!” accuracy rate is displayed, numerous issues may be present Refer to the Service
Manual inspection flow chart for corrective actions.

| Optical axis adjustment Upward inclination NG!

| Optical axis adjustment Upward inclination NG!

Shim adjustment 4}|

Camera all adjustment mode
(Replacement/Removal)

Vehicle State, Environment NG!

NG

Optical Axis Contrast NG!

Camera all adjustment mode
(Replacement/Removal)

Optical Axis Target Detection NG!

Optical Axis Right and Left Target Detection NG!

Optical axis adjustment Outside the range NG!

Check for malfunction in items

for basic inspection and

aiming preparations

Coarse adjustment NG!

Inspection range field of view NG!

Accuracy rate OO % NG!

|
|
|
|
|
| Rough Adjustment Matching NG!
|
|
|
|

Distance inspection NG!

OK

Stereo camera abnormal

| Vehicle Model Information Registration NG!

LT L

Check vehicle information again 4}|

Camera all adjustment mode
(Replacement/Removal)

4-143

“— NG!”Accuracy Rate Flow Chart

177
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If the “Optical Axis Adjustment, Upward or Downward Inclination NG!” messages are displayed,
it may be necessary to add a shim (washer) between the vehicle body and camera plate. Only
one shim part number is available to achieve adjustment in either the upward or downward
directions. Inserting the shim into the front side of the camera assembly makes the camera
angle downward. Inserting the shim into the rear side of the camera assembly makes the
camera angle upward.

Note: Always verify a level floor was used during preparations before installing a shim.
In many cases, an improperly prepared Random Chart height may erroneously
generate an Optical Axis Adjustment message.

Camera Plate

Stereo Camera Mounting

Once the Camera All Adjustment Mode (replacement/removal) has been completed it is
necessary to drive the vehicle to perform an Automatic Adjustment and Function Check. The
vehicle must be driven on a straight road with white lines on both sides at a speed of 40 km/h
(25 MPH) or more for at least five minutes, while maintaining distance from the preceding
vehicle 40 m (132 ft) or more. The Automatic Adjustment and Function Check is complete when
the ‘Automatic Adjustment Status” PID on the SSM reaches a “OF” or “1F” status.

Note: For new vehicles “00” may be displayed. However, it is not necessary to test-
drive the vehicle before delivery because high-accuracy aiming is performed at
the factory.

Itemn Value | Umit Item Value | Umit
Automatic Adjustment Status 00 Automatic Adjustment Status 1F

4-145

Automatic Adjustment Status

Monitoring the “Lane Recognition Status” PID on the SSM may aid in minimizing the required
time to reach an acceptable Automatic Adjustment Status. A value of “00” indicates no lanes are
detected by the EyeSight system.

Note: Lane Recognition Status values vary by model. Consult STIS for the correct
values.

Item Value | Unit
Lane Recognition Status 00 4-146

Lane Recognition Status
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Camera Individual Adjustment Mode
Three additional functions exist under the “Camera Individual Adjustment Mode” menu:

Optical Axis Adjustment (Auto) — No field functionality

Accuracy Rate Inspection — Measures current accuracy rate (requires preparation).
If the measured distances are correct at more than 70% of
the divided sections, the EyeSight® system judges that the
system has no trouble.

Clear Adjustment Value — Clears adjustment setting

Camera individual adjusiment mode

Optical axis adjustment (auto)

Accuracy rate inspection

Clear adjusiment value

Back

4-147

Camera Individual Adjustment Mode — SSM Menu
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NOTES:
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Reverse Automatic Braking (RAB)

Introduction

Optionally available with some 2017 MY Subaru vehicles, the Reverse Automatic Braking (RAB)
system is a driver assist system designed to help avoid collisions or reduce collision damage
when reversing the vehicle. If a wall or other obstacle is detected in the reversing direction,

the system will notify the driver with progressive audible warnings, reduce engine power, and
activate the vehicle’s brakes automatically.

Reverse Automatic Braking (RAB) - Sonar Sensors

WARNINGS:
* Reverse Automatic Braking is not a system intended to replace the driver’s
responsibility to check surrounding areas for vehicles, obstacles or to avoid a collision.

* The driver is responsible for driving safely. Always be sure to check the surroundings
visually when reversing the vehicle.

* Since the system operation has various limitations, the warning sound or automatic
braking may be delayed or may not operate at all even when an obstacle is present in
the reversing direction.

* The system is not designed to detect people (including children), animals or other
moving objects.

* Depending on the vehicle condition or the surrounding environment, the sonar sensor’s
ability to detect objects may become unstable.

* For a full listing of RAB warnings and cautions, consult the applicable Owner’s Manual
and/or Service Manual.
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System Operation

The Reverse Automatic Braking (RAB) system detects and measures the distance of objects
from the vehicle using ultrasonic sonar sensors installed in the rear bumper area. When the
system determines there is a moderate possibility of a collision, it will provide progressive
audible alerts to the driver through the Combination Meter speaker. When the system
determines there is a high possibility of a collision, it will reduce engine power and carry out
braking control to reduce any potential damage caused by hitting the object.

When engine power suppression control or brake control is being carried out, a warning screen
is shown on the Multi-Function Display (MFD) and an alarm sound is emitted to inform the
driver that the system control has been activated.

Note: After automatic braking control, if no operations are performed by the driver for
120 seconds, the Electronic Parking Brake (EPB) will be applied (EPB equipped
vehicles only).

=

{(/\ﬂ:LJ/)\j-

When reversing (Operation upper limit: 15 km/h (9.3 MPH), ‘
Collision avoidance: 5 km/h (3.1 MPH) or less)

f@ Obstacle

¢ |(wall, etc.)

Multifunction display

"~ RAB activation
Acceleration suppression phase:
Repeated beeps
Brake activation phase:
F=—>-_ Long continuous beep

Object Close Behind

Che lings ing :
T &
\ — J
LA LA
Acceleration suppression + Braking

When remaining stopped:
Repeated short beeps

Multifunction display

When released:

Long bee|
Apply Brake _ — 9 P
To Hold Position \
: =

Check Surroundings Before Backing Uj

5-3
RAB Phases of Operation
Operating Conditions Cancel Conditions

¢ RAB activation ON e The driver depresses the brake pedal when the vehicle
« Parking brake OFF remains at a complete stop.
e The select lever is in the “R” position. e The driver depresses the accelerator pedal when the
* The vehicle is reversing at approximately 1.5 vehicle remains at a complete stop.

to 15 km/h (1 to 9 mph). ¢ Obstacles are unable to be detected.
* The obstacle is approximately 0.5 m (1.64 ft.) or | * The driver strongly depresses the accelerator pedal

further from the bumper when the select lever during acceleration suppression.

is shifted to the “R” position. * The select lever is shifted to any position other than “R”
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The RAB system utilizes four bumper-mounted sonar sensors that provide a maximum
detecting range of approximately 4.9ft (1.5m) from the rear of the vehicle and approximately
5.9in (150mm) outside the vehicle width.

Caution: The sensors cannot detect objects that are moving and/or too close to the rear
bumper (Appx. 20in (50cm)).

150 mm (5.9 in)

150 mm (5.9 in)

Sonar Sensor Detecting Range

Caution: In the following cases, the system may not be able to properly detect an
obstacle:

* A sticker, paint, or a chemical is applied to the rear bumper near the sonar sensor

The rear bumper is modified

The rear bumper has been removed and reattached incorrectly

The ground clearance is changed due to the vehicle’s loading condition or modification

* |ce, snow or mud is adhered to the rear bumper near the sonar sensor

The rear bumper is exposed to strong impact, or the rear bumper is deformed
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When the shifter lever is placed in the “R” position, a visual representation of the detecting
range is displayed on the Multi-Function Display (MFD), if equipped. Each of the four colored
blocks represents a specified range from the detected object. As the vehicle becomes closer to
objects in the reversing direction, the colored blocks will illuminate to indicate the proximity of

the object and relative location behind the vehicle.

RAB

PA

Check Sufrnundins Before Backing Up

RAB Detection Area Display

Alarm pattern

Range of detected object

Distance indicator

Warning sounds

Long proximity
warning (Obstacle
detect warning)

35 inches (90cm) or more

Green

No warning sound

Medium proximity
warning (First
braking and warning
-yellow)

28 to 35 inches (70 to 90cm)

Yellow + Green

Short beeps

Short proximity
warning (First
braking and warning
- orange)

20 to 28 inches (50 to 70cm)

Orange + Yellow + Green

Rapid short beeps

Closest proximity
warning (Second
braking and warning)

20 inches (50cm) or less

Red + Orange + Yellow +
Green

Continuous beep

* Range of detection may vary depending on the environmental condition.

Note:
detected:

Guideline of Detecting Range

184

Sharp objects, thin poles, fences, thin objects such as ropes.
Objects with particular surface conditions.

Objects that are poor at reflecting sound waves such as people, cotton, or snow.
Objects such as walls orientated at an angle to the vehicle
Objects that have a low height.

The following types of obstacles (including, but not limited to) may not be
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As the vehicle approaches an obstacle the warning messages are displayed on the Navigation
screen or MFD. The visual warnings are supplemented by progressive audible warnings from
the Combination Meter speaker. Visual warning messages differ depending on the model as
shown below:

Vehicle without MFD Models with MFD

1st Stage o~ (8] Select /[ENTER)
R F

S
Check Surroundings Before Backing Up

Check Surroundings Before BackingUp | &% |

2nd Stage

) (8] Select /

s |

~ [ RAB
f f a i :

Py
Ry,

Check Suroundings Before Backing Up (| Check Surroundings Before Backing Up

3rd Stage

Obiject Close Behind

Check Surroundings Before Backing Up

Apply Brake
To Hold Position

Check Surroundings Before Backing Up

4th Stage

Check Surroundings Before Backing U, m

5-7

Stages
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Beginning with 2017MY Impreza models, reverse display is enhanced are displayed with color
coordinated boxes indicating their distance from the rear of the vehicle.

RAB Warning — Orange RAB Warning — Red

The system also detects and displays multiple objects in multiple areas behind the vehicle.

RAB Warning — Multiple Objects

May 2017
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When reversing the vehicle, new guidance lines are displayed when the steering wheel is
turned.

Reverse — Left

Reverse — Right

May 2017
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When the shifter lever is in the “R” position, the MFD or Navigation will display driver selectable
options to temporally disable the automatic braking and audible warning functions. Control of

these selections varies depending on the model equipment.
Both functions are restored to the default “ON” setting the next time the shifter

lever is placed in the “R” position.
Vehicles that are equipped with an MFD utilize the MFD control button to toggle the RAB
functions ON and OFF. Selections made can be seen on the MFD screen.

Note:

@ @ selec* / /—\ @ Select /

RAB — RAB
[ ON | — [OFF]

P P

Check Surroundings Before Backing Up

5-17 5-18

MFD Control Button RAB Functions-Enabled RAB Functions-Disabled

Vehicles that are not equipped with an MFD utilize the navigation screen to toggle the RAB
functions ON and OFF. Selections are made by a “long press” of the touch screen button.

INFO

MAP & —p

Lo g
taa

Check Surroundings Before Backing U

RAB Functions-Enabled

HOME INFO

MAP I [
laq

APPS ’ Check Surroundings Before Backing U

RAB Functions-Disabled
May 2017
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The driver can customize Warning Volume and Sonar Audible Alarm ON/OFF settings through
the Multi-Information Display (MID) located in the center of the Combination Meter. These
selections can be toggled by using the steering wheel mounted controls.

‘ Warning Volume ‘

MPG
| VRN T R l

@ ) Pull and hold
——  "I/SET" Switch
SET For Menu

A Select 1

Enter

Settings ‘ et

v Select " w Select

i & \
A Select a4/6 A

B 1913
000204 miles

v

u Enter

=

v Select

Sonar Audible Alarm

A Select 2/3 'Y
l Enter

v Select

5-21
RAB Customization
RAB (Models with Setting Options Default
(Models wi Warning Volume Max/Mid/Min Mid
EyeSight® system) .
Sonar Audible Alarm On or Off On
May 2017
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System Construction

The RAB system is comprised of a Control Module (RAB CM), four (4) Sonar Sensors, four (4)
Sensor Holders/Bezels, and a Sensor Harness.

RAB Control Module (CM)

Rear Right
(RR)

Rear Right
Center (RRC)
Rear Left

Center (RLC) 5-22

Rear Left (RL)

RAB System Overview Sonar Sensor Mounting

Each sensor functions as a speaker and microphone that transmits and receives ultrasonic
sound waves. As these waves reflect off objects in the projected area, integrated circuits (IC) in
each sensor calculate the distance between the obstacle and the vehicle. The results of these
calculations are sent to the RAB CM to determine the correct level of driver warning and/or
intervention.

Note: On some models, the Sonar Sensors are painted to match the body color. In
those instances, replacement sensors are ordered pre-painted to match the
vehicle.

_5-24
Sonar Sensor - 1 Sonar Sensor - 2
O  RAB RR Sonar Detection Distance 32 cm 218 0 94
O RAB RRC Sonar Detection Distance 0 cm 144 0 5
O  RAB RL Sonar Detection Distance 132 cm 138 0 16
Cf  RAB RLC Sonar Detection Distance 0 cm 0 0 0
5-26
Sonar Sensor - SSM Data
May 2017
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Each Sonar Sensor is attached to the bumper by a flush mount Sensor Holder or a Sensor
Bezel. Holders and bezels may be serviced separately from the bumper cover or sonar sensors
and do not come pre-installed in replacement bumper covers. Flush mount style holders are

a one-time use part due to a pre-installed adhesive material. Additionally, some models utilize
different holders/bezels for the inner and outer mounting points.

————— Sensor Holder(s) — — — — —

Lol uca)

Legacy Outback Outback
Type Type Type
(All) (Inner) (Outer)

Sensor Harness

N@ Son;;@ensor

Sensor Holder(s) -

Bumper Cover

5-27

Flush Mount Sensor Holder Flush Mount Sensor Holder

Vehicles that utilize Bezels retain the Sonar Sensor to the bumper cover via locking tabs. Use
care when removing the bezels or sensors as to not damage the lock clips.

5-30

Bezel Style Sensor Holder Bezel Style Sensor Holder
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The sonar sensors are independently connected directly to the RAB CM through a dedicated
harness.

oot I
o L@
> 1l
- L s R |< .;\'/\l
LL OO LA LA ‘
{7 e T
M. & il < il :
LS = LI L= LIS
8 s AL sb i
> | |
. i ——— =
n v I s TR
— il — > i D‘.
LIS |'> LA
w 1L LU N A
=z (RIGHT CORNER)
v | —- —
LA S |
i > M [I‘,
LRI l’> T
! AL
wor |
I
. .
5-31

Sonar Sensor Harness(s)

Sonar Sensor Harness Connector

The sensor harness attaches to each of the 4 harnesses along the inside of the bumper and
connects through the rear body panel before traveling to the RAB CM.

Sonar Sensor Harness and Sensor Sonar Sensor Harness-Body Connection
May 2017
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The RAB CM can be found in different locations depending on the model. In this example
(Legacy/Outback/WRX), the control module is located under the Driver’s seat whereas in a
Forester model, the module is located under the rear cargo tray.

5-35

RAB Control Module (CM)

193

RAB CM
Terminal No. Content Measuring condition Standard
(R361) No. 1 «— Chassis ground | Ignition power supply Ignition switch ON Battery voltage
(R361) No. 2 «— Chassis ground | Ground Always 1Qorless
(R361) No. 3 Not used — —
(R361) No. 4 Main CAN-L — —
(R361) No. 5 Local CAN-H (stereo camera communication line) | — —
(R361) No. 6 Not used — —
(R361) No. 7 Not used — —
(R361) No. 8 Sonar sensor communication line (left corner -) — —
(R361) No. 9 Sonar sensor communication line (right inner -) — —
(R361) No. 10 Not used — —
(R361) No. 11 Sonar sensor communication line (left inner +) — —
(R361) No. 12 Sonar sensor communication line (right corner +) — —
(R361) No. 13 Battery power supply Always Battery voltage
(R361) No. 14 Not used — —
(R361) No. 15 Not used — —
(R361) No. 16 Main CAN-H = =
(R361) No. 17 Not used — —
(R361) No. 18 Local CAN-L (stereo camera communication line) — —
(R361) No. 19 Not used — —
(R361) No. 20 Not used — —
(R361) No. 21 Sonar sensor communication line (left inner -) — —
(R361) No. 22 Sonar sensor communication line (right corner -) — —
(R361) No. 23 Sonar sensor communication line (left corner +) — —
(R361) No. 24 Sonar sensor communication line (right inner +) — — 5-38
RAB CM 1/0O
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The RAB CM is connected to the Vehicle’s Main CAN network.

* Network diagram

REMOTE ENGINE START CM
KEYLESS ACCESS CM

BODY INTEGRATED UNIT
N
N

£
e _':I
b
SRF CM OR AHL CM
e
EX
(x1]
~

1 WITH TELEMATICS
*2 : WITH IMMOBILIZER CM
*3 : WITH PUSH BUTTON IGNITION SWITCH
*4 : WITH 7 INCH DISPLAY

*5 : WITH SRF CM OR AHLCM
*6 : WITH HIGH BEAM ASSIST
*T : WITH EyeSight
*8 : WITH BSDIRCTA
*9 : WITH RAB
#10 - ENGINE TYPE F8 (CVT MODEL)

*11 - ENGINE TYPE EZ

IMMOBILIZER CM

NAVIGATION UNIT OR AUDIO

HBA MODULE
STEREO CAVERA

STEERING ANGLE
SENSOR
ACCM

RADAR SENSOR LH

Q

@

DCM(M)
AIRBAG CM

|J__, ComIATION ETER

3

[ -

IMPACT SENSOR

DATALINK CONNECTOR
POWER STEERING CM

"
+i LLT J(

5-39

Main CAN Network

module via a private CAN network.

Additionally, the RAB CM directly communicates with the EyeSight (Stereo Camera) control

FB-58 F8-21
FIB FUSE NO. 5 FIB FUSE NO. 14
(1G) (B)

STEREO CAMERA

SYSTEM [b]

o <
RAB CM S =
1w w GIL
13 L L WR REF. TO CAN COMMUNICATION

=

@

|

|

v vy v v gyl
OYV1e

9 P £A P
e J\/\ .
rri
4L |k
B REF. TO CAN COMMUNICATION

16 R | SYSTEM [b]

I
2 8

0|

REF. TO GND []

SONAR SENSOR
(LEFT CORNER

SONAR SENSOR
(LEFT INNER]

SONAR SENSOR
(RIGHT CORNER)

®

SONAR SENSOR
(RIGHT INNER)

5-40

RAB — EyeSight CAN Network
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Integration with the vehicle’s Main CAN allows the RAB system to receive basic vehicle
information such as wheel speed, brake fluid pressure, shifter position and accelerator angle to
calculate the appropriate RAB actions. Additionally, the RAB system is able to coordinate with
the human-machine interface (HMI) functions such as MFD and Combination Meter display/
control.

RAB requests for engine, transmission, and braking control are processed though the EyeSight
Stereo Camera (Via private CAN) which outputs commands to the Engine Control Unit (ECU),
Transmission Control Module (TCM), and Vehicle Dynamics Control Control Module (VDC CM).

Sonar sensor x4 |—> RAB CM Display

| Alarm control | RAB ON/OFF / Alarm ON/OFF |

(Function ON/OFF ) [ Reverse automatic braking control [ ‘Alarm indication |
* RAB ON/OFF (temporary) A
a
* Alarm ON/OFF (temporary) ? H f CAN (Iocal)

Control command
* Deceleration command
* Acceleration suppression

- RAB ON/OFF (permanent) \:
| Alarm ONIOFF (permanent) ™
H
H

O
Vehicle information
* Vehicle speed (VDC) -
* Brake fluid pressure (VDC) E Stereo camera ASSY

* Shift position (TCM) Control gateway function

.
.
écéﬂ)emmr pedal opening angle E RAB control permission judgment
* Other H EyeSight fault detection
.
.

Control permission
* Control permission

- Cancel command

- EyeSight fault notification

command
* Other

* Alarm output command
* Alarm ON/OFF notification

HMI control ]

- * Other
v .
main . ®
\ R Qe .’
Py AN vl ! } v
\ Combination meter
vDC CM Alarm ON/OFF settings customization

Alarm sound output
Malfunction indicator light, OFF indicator light

Control command

Brake light Brake Vehicle - Target brake fluid pressure l I
relay pressure speed * Drive force limit value
control sensor * Other TFT Alarm speaker

5-41

RAB > EyeSight CAN Network

All models with RAB, regardless of headlight option (Halogen/HID/LED), contain a vehicle
height sensor located in the rear suspension. This input is used to detect cargo area loading to
more accurately judge RAB functions.

Rear Height Sensor
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Inspection
Pre-Delivery Inspection

During a Pre-Delivery Inspection (PDI), the RAB system should be inspected for normal

operation and proper appearance.

56. Blind Spot Detection / Rear Cross Traffic Alert
(BSD/RCTA)

2. Check the rear bumper around the sensor for dirt, scratch, affixed stickers

1. Press the BSD/RCTA OFF switch several times to check that the system
is activated and deactivated correctly.

and poor paint coating.

57. Reverse Automatic Braking (RAB)

2. Check the sonar sensor installed on the rear bumper for parts missing,

1. Check that the RAB system is activated and deactivated correctly.

dirt, scratch, foreign objects, etc.

58. Diagnostic trouble code (DTC) check

Check that the diagnostic trouble code (DTC) is not detected.

5-43

PDI Inspection

Example RAB PDI Inspection procedure:
1) Check that the RAB system is activated and deactivated correctly.

(1) Start the engine and let idle for 6 seconds or more, and then shift the select lever to

“R” range.

(2) Check that “RAB” and “RAB OFF” turn off in the Combination Meter.

(3) Check that the RAB warning is displayed on the rearview camera screen of the
navigation system and “RAB” and “P ” indicators illuminate in green.

(4) Select “RAB” displayed on the screen, and check that “RAB OFF” is displayed in the
Combination Meter when “RAB OFF/ON” is switched and “RAB OFF” is conducted.

(5) Select “P” displayed on the screen, and check that “P OFF/ON” can be switched.
2) Check the sonar sensor installed on the rear bumper for parts missing, dirt, scratch,

foreign objects, etc.

a. The sensor surface must not stick out or sink in at 0.5 mm or more from the

rear bumper surface.

b. If the sensor surface largely
sinks in, the sensor may not be
engaged in the holder behind the
bumper. In this case, check the
installation condition of the sensor
after removing the bumper.

c. Make sure that there are no
foreign objects (tape, stickers,
dust or dirt) on the sonar sensor
surface. If there is a layer of
foreign objects on the sensor

surface, remove it completely so Sensor Depth Inspection

that no residue remains.
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Basic Inspection

During basic diagnostics, the height and installation angle of each Sonar Sensor should be

inspected. These inspections may identify potential issues such as impact damage or improper
installation.

Sonar s
|

N
—
/en@
Leveling line
D~
é& Plumb bob
Point A

Sensor Height Inspection Height Inspection — Preparation Tools

1) Before performing measurement, check the following items:
The vehicle is parked on a level surface.

The inflation pressure of tires is correct.

The vehicle does not have load.

Check the area around the sensor and rear bumper for any scratches or other type
of deformation

aooo

2) Prepare a plumb bob, tape measure, packing tape, and marker.
3) Measure installation height of the sonar sensor.

a. Suspend the plumb bob with leveling line from the sensor, and mark the position
where the plumb bob touches the ground. (Point A)

Note: Stick the packing tape etc. on the floor, then make a marking on the tape.
b. Measure the height from the sensor to the marked Point A.

4) Confirm that sensor installation height is within the acceptable limit.
Specification:

Sedan model: 590 — 620 mm (23.23 — 24.41 in)

OUTBACK model: 475 — 505 mm (18.7 — 19.88 in)

Plumb Bob (Point A) Height Measurement
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5) Using an angle gauge and try square, measure the installation angle as shown in the
figure.

Angle gauge Q

i3 Sonar sensor

Try square

5-49

Sensor Angle Inspection Angle Inspection  Preparation Tools

6) Use the measurement tools while placing them perpendicular to the sonar sensor.
7) Confirm that sensor installation angle is within the acceptable limit.

Specification:
Sedan model: 2° — 6°
OUTBACK model: 6° — 10°

Angle Measurement

May 2017
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Service

Removal of a sonar sensor is accomplished by depressing the lock tabs on the top and bottom
of the assembly in order to release the claws. Care should be taken so as to not damage the
lock release tabs on the Sensor Holder/bezel or harness connector.

Caution: Always disconnect the ground cable from the battery before attempting service on
the RAB system.

L]
s

5-52

Sonar Sensor Removal

When removing the harness cord from the sensor assembly, use a flat tip screwdriver wrapped
with a protective covering such as tape. Failing to do so may cause cosmetic damage to the
sensor body.

Harness Cord connection Harness Cord Removal
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If the bumper is damaged or has been replaced it may be necessary to fit new Sensor Holders
or bezels to the rear bumper. Flush mount style Sensor Holders are one-time use and cannot
be transferred to new or replacement bumpers.

To ensure consistent centering during installation, vehicles that utilize flush mount Sensor
Holders require a new SST (Sonar Tool 87692VA000). These tools are provided as a Retailer
essential tool and are included with the purchase of new flush mount Sensor Holder sets for

applicable vehicles.

ILLUSTRATION

TOOL NUMBER

DESCRIPTION

REMARKS

ST87692VA000

87692VA000
(Newly adopted tool)

SONAR TOOL

Used for installing the holder - sonar.

5-55

Sonar Tool — 87692VA000

The SST is fitted through the Sensor Holder with the two slots oriented on the top side. The
raised edges of the SST should fit flush against the Sensor Holder. Ensure the lock tabs are
fully seated before proceeding.

5-56

Sonar Tool Orientation

200
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Prior to installing the Sensor Holder, it is necessary to thoroughly clean and oil, dirt or
contamination around the Sensor Holder installation area and apply an adhesion promoter
such as 3M K-540NT or an equivalent.

Note: Do not remove the protective adhesive backing until this step has been
completed.

¢
— () =

[ : Primer application range

5-57

Preparation Area

After the surface has been thoroughly cleaned and the adhesion promoter applied, the Sensor
Holder should be fitted to the rear of the bumper cover with the aid of the SST. Once aligned,
the Sensor Holder should be firmly depressed to ensure adhesion of the two components.

Sonar Tool Installed (rear) Sonar Tool Installed (front)

May 2017
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Some models (such as Outback), utilize two (2) different types of Sensor Holders to
accommodate the bumper cover shape.

Outback Sensor Holders

Outback Sensor Holder — Quter Outback Sensor Holder — Inner

May 2017
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Vehicles that use bezels are serviced by depressing the tabs located inside the bumper cover.
There are four lock release tabs located around the bezel. Take care during removal not to
damage the tabs.

5-63

Bezel Type Sensor Holder — Lock Tabs

Bezel Type Sensor Holder — Removed
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Diagnostics

The Multi-Information Display (MID) will display warning messages related to the RAB system
status. These messages may indicate the system is “OFF’; “Temporarily Stopped; or in a state

of “Failure’

En!!ngg!;n!n!F

5-65

E !----!!;--!! F

R A B RAB Disabled

DI

345 ‘
00 miles |

5-66

E!!!nnnn;q!!!F

N 12345
678900 miles

5-67

RAB Disabled (Driver)

RAB Temporary Stop

RAB Malfunction

The basic diagnosis of the RAB system should always begin with the completion of the Check
List for Interview found in the Service Manual.

Reverse Automatic Braking Check List for Interview Received Year Month Date
Customer’s name Registration No. Initial year of registration
Year Month Date

Vehicle model

Frame number

Interviewer

Inspector Engine type

Odometer reading

Customer specified content
.

Date and time when the trouble
occurred

Frequency of trouble | Always occurs

occurrence

(

Sometimes occurs
times per day,

times per month)

Location where the trouble Weather [ Fineld Cloudy[d Rainy[ Snowy[
occurred Others

Temperature ° — °C (°F)
Road conditions
Road condition
Condition of warning light 3 on[Q off 3 Blink
Accessory installation condi-
tion
Diagnostic code
Time stamp
Control module item number/
ver
Condition of trouble occur-
rence
(How the trouble occurs)
Vehicle bring-in history infor-
mation

5-68

Check List for Interview
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The Subaru Select Monitor contains a new menu heading for the “Reverse Automatic Braking”
system that features DTC, Cancel Code, Data Monitor, Work Support, and Customizing

functions.

System List

Transmission

Brake Control

Body Control

Impact Sensor

Brake Vacuum Pump
Power Steering

EyeSight

Combination Meter

Auto Start Stop

Blind Spot Detection/Rear Cross Traffic Alert(RH)
Power Seat Memory
Reverse Automatic Braking

Engine

Driver's Control Center Differential (DCCD)
Tire Pressure Monitor

Occupant Detection

Airbag

Air Conditioner

Keyless Access with Push Button Start
Automatic Light and Wiper

Multi-function Display

Headlight / Foglight

Blind Spot Detection/Rear Cross Traffic Alert(LH)
Telematics

Start
Diagnosis
Vehicle
WRX

I Target
& Each System

d/% /B

Reverse
.. Automatic

2

Select Function

Work
F5  Support

% Customize

5-69

SSM — RAB Main Menu

The RAB system features comprehensive diagnostics that include over 30 unique diagnostic
trouble codes (DTCs). DTCs can be retrieved from the “DTC” function selection under the

Reverse Automatic Braking heading in the SSM.

e
Diagnosis

Vehicle
WRX

Time stamp

Select Function

‘ ﬁ DTC >
) Cancel Cod
Lﬂ ncel Code

StatusA| CodeA Description & trouble part Trip C... A| Time Co..| Group | FFDA
1= 00152 | 57200 | Current
@ Target — -
. B2C08 |RRC Sonar Sensor Circuit / No Signal 00149 600 | Common
- Each System - - )
B2C06 |RR Sonar Sensor Circuit/ No Signal 00149 600 | Common
B2COC |RLC Sonar Sensor Circuit / No Signal 00149 1100 | Common
w R B2COA |RL Sonar Sensor Circuit/ No Signal 00149 1100 | Common
. Automatic

I 5= i‘fﬁ“

Work
Support

&

% Customize
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SSM — RAB DTC Display
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Similar to EyeSight and Blind Spot Detection & Rear Cross Traffic Alert (BSD/RCTA) systems,
the RAB system features cancel codes that may assist in phenomena diagnosis. Only the three
(8) most recent Cancel Codes will be stored in memory. After the stored Cancel Codes exceed
three, the oldest code will be deleted.

Select Function

&E DTC

‘ Mipy Cancel Code )
i

Active Test

£ Start n
L Diagnosis 1
Vehicle ‘
& wrx
O a— StatusA| Codei ion & trouble part 1G cou... NE
1 09 |RRSonar Dirty HALTI 37120
E:r?\et M EEEE| 00 RRSonarDiry HALTI 36864
LA Sgstekn:n““‘ 8| © |GNLlowVoltage 36352
; erse
i / Automatic J
T Braking..

ﬂ’%fs Customize
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SSM — RAB Cancel code Menu

A listing of the individual cancel codes and their likely causes can be found in the Diagnostic
section of the appropriate service manual.

Code Description & Trouble Content
Position
0Xo01 +B Low Voltage The battery power supply of RAB CM is reduced.
0X02 [ IGN Low Voltage The ignition power supply of RAB CM is reduced.
0X03 | RRC Sonar Noise Sonar sensor (right inner) signal is interfered due to noise.
0X04 | RLC Sonar Noise Sonar sensor (left inner) signal is interfered due to noise.
0X05 | RR Sonar Noise Sonar sensor (right corner) signal is interfered due to noise.
0X06 | RL Sonar Noise Sonar sensor (left corner) signal is interfered due to noise.
0X07 | RRC Sonar Dirty HALT | Substance adhered to the sonar sensor (right inner).
0X08 | RLC Sonar Dirty HALT | Substance adhered to the sonar sensor (left inner).
0X09 | RR Sonar Dirty HALT | Substance adhered to the sonar sensor (right corner).
0XO0A | RL Sonar Dirty HALT | Substance adhered to the sonar sensor (left corner).
0X0B | RRC Sonar Dirty HALT Il Substance adhered to the sonar sensor (right inner).
0X0C | RLC Sonar Dirty HALT 1l Substance adhered to the sonar sensor (left inner).
0XOD | RR Sonar Dirty HALT I Substance adhered to the sonar sensor (right corner).
O0XOE | RL Sonar Dirty HALT II Substance adhered to the sonar sensor (left corner).
0XOF | RRC Sonar Mount Error Substance adhered to the sonar sensor (right inner).
0X10 | RLC Sonar Mount Error Substance adhered to the sonar sensor (left inner).
0X11 Detect Low Level of Vehicle Height | The vehicle was tilted (ex. the rear of the vehicle was lowered) due
to overload. (OUTBACK model only)
5-72
RAB Cancel Codes
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The Work Support menu features the ability to export saved RAB data, initialize the RAB CM,
and identify basic part number and software version information.

@iz
Diagnosis

Vehicle
WRX

ECU Initialize
Target ECU Parts Number
Each System Software information
/’ Reverse
“." Automnatic

Work Support item [ Explanation

/9

ﬂ

Select Function

or AS
A% o D
4})_ Customize
5 5-73
SSM— RAB Work Support
RAB Operation Record Data Save Exports a .bin (binary) log file of RAB operation.
*For Engineering use only

ECU Initialize Reset the RAB CM to the factory settings
ECU Parts Number Display RAB CM part number is displayed
Software Information Display RAB CM software version is displayed

The Customizing menu contains the “RAEB Function Standing ON/OFF” function.
CAUTION: Setting this value to “OFF” will disable all RAB system functions.

@iz

Diagnosis
Vehicle

e

va
| -®- Tariit Pon _ Item Setting value
& Each System e

m Reverse
. Automatic

Select Function

ﬁ DTC
&Fﬂ Cancel Code

s
Active Test
Work
) Support
% Customize
il

— 5-74
SSM — RAB Function Standing Setting

5

| %3

2

(
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Blind Spot Detection (BSD) / Rear Cross Traffic Alert
(RCTA)

Introduced on some 2015 Legacy and Outback models, the Blind Spot Detection (BSD)/
Rear Cross Traffic Alert (RCTA) system offers three functions. Blind Spot Detection detects
vehicles on either side of the vehicle, in the driver’s blind spots. Lane Change Assist detects
fast-approaching vehicles in adjacent lanes, and Rear Cross Traffic Alert detects vehicles
approaching from a perpendicular direction while reversing, such as from a driveway. LED
indicators on the side mirrors alert the driver. Rear Cross Traffic Alert uses an indicator in the
rear view camera display.

Note: Beginning with all 2016MY vehicles, the “Subaru Rear Vehicle Detection (SRVD)
system” name has been changed to “Blind Spot Detection (BSD) / Rear Cross
Traffic Alert (RCTA) System’. System functions have remained the same despite
the name change.

Basic Operation

Blind Spot Detection (BSD)

Blind Spot Detection (BSD) notifies the driver of vehicles traveling at a similar rate of speed in
neighboring lanes behind the C or D pillars by illuminating an LED indicator in the side mirror.
The detection area for BSD is approximately 23 ft from the rear bumper cover.

Note: If the driver attempts to change lanes by enabling the turn signal while a vehicle
is in the vehicle’s blind spot, a flashing LED indicator in the side mirror will alert
the driver to the potential hazard.

1m(3.3ft)
7m(23ft)
e
o BSD
£
e 0]
o

0.5m
(1.6ft)
]

6-2

BSD Detection Area
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Lane Change Assist (LCA)

Lane Change Assist (LCA) notifies the driver of fast-approaching vehicles in neighboring lanes
by illuminating the LED indicator in the side mirror. The detection area for LCA is approximately
230 ft from the rear bumper cover and is based on “Time to Collision” (TTC) calculations.

Note: If the driver attempts to change lanes by enabling the turn signal while a vehicle
is approaching at a higher speed, a flashing LED indicator in the side mirror will
alert the driver to the potential hazard.

e R
(]ZiD LCA W

| s R s— R s— R — | e R s I s I s [ e R s R s— . — — . —

70m (230ft)

| s B s [ s [ s Y s S s [ s [ s [ s S s S s | s S s [ o [ s S s S s S s |

6-3

LCA Detection Area

Visual alerts are issued for any vehicle with a Time to Collision (TTC) of approximately 4.5
seconds. Large variations in relative speed difference will result in more advanced notice from
the LCA system. See chart below for estimates of relative speed differences versus distance of

TTC warning.

Relative Vehicle Speed Difference

Inter-vehicular Distance

6.2 mph (10km/h)

Within 41 ft (12.5 m)

12.4 mph (20km/h)

Within 82 ft (25 m)

18.6 mph (30km/h)

Within 139 ft (42.5 m)

24.9 mph (40km/h)

Within 164 ft (50 m)
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Rear Cross Traffic Alert (RCTA)

Rear Cross Traffic Alert (RCTA) detects vehicles approaching from a perpendicular direction
while in reverse. A flashing LED indicator in the side mirror, a pattern of audible tones, and a
flashing indicator in the rear view camera display alert the driver of potential hazards with a

Time to Collision (TTC) of approximately 3.5 seconds.

A
31 m(3.31t)

6-4

RCTA Detection Area

See chart below for estimates of relative speed differences versus distance of TTC warning.

Relative Vehicle Speed Difference Inter-vehicular Distance
6.2 mph (10 km/h) Within 31 ft (9.7 m)
12.4 mph (20 km/h) Within 63 ft (19.4 m)
18.6 mph (30 km/h) Within 95 ft (29.1 m)

Operating Conditions
The BSD/RCTA system functions will operate when all the following conditions are met:

* The ignition switch is in the “ON” position

* The BSD/RCTA warning indicator and BSD/RCTA OFF indicator are turned off

* The vehicle is driving at speeds above 10 mph (15 km/h) (Except when reversing)
* The shift lever is in the “R” position (when reversing)

May 2017
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Driver Interface

Approach indicator lights

Side mirror LED indicators promote awareness without interrupting the driver’s line of sight.
These indicators may illuminate or flash during BSD, LCA, and RCTA operations.

OBJCT, A 7 OBEC
CLOSER TSHK:J “ﬁi’m ARE o V CLOSER TTS A VRROR A

Y APEg BN THEY Kepe

Side Mirror LED OFF Side Mirror LED ON

Beginning with 2017MY Impreza models, new BSD/RCTA approach indicator lights have been
incorporated in the side mirrors to improve visibility. The functionality and circuit configuration
remains unchanged from the previous indicator.

Approach Indicator — OFF Approach Indicator — ON
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Approach Warning Buzzer
An audible warning buzzer can be heard from the Combination Meter during Rear Cross Traffic
Alert (RCTA) functions. This volume can be customized through the Combination Meter.

BSD/RCTA Settings BSD/RCTA Warning Volume

Rear View Camera Indicator

RCTA uses the rear view camera to display alerts on the upper corner of the corresponding
side from which a vehicle is detected.

]

Check Surroundings Beft APPS Check Surroundings Bef

Rear Camera Alert OFF Rear Camera Alert ON
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BSD/RCTA “OFF” Switch
A console mounted BSD/RCTA “OFF” switch functions to disable the BSD/RCTA system.

In the following cases, press the BSD/RCTA “OFF” switch to deactivate the system:

1. When towing a trailer.
2. When a bicycle carrier or other item is fitted to the rear of the vehicle.

BSD/RCTA OFF Switch Placement BSD/RCTA OFF Switch

‘
.

701612

6-15

BSD/RCTA OFF Indicator
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Rear Radar Characteristics

The BSD/RCTA system will not operate in the following situations:

The BSD/RCTA OFF indicator is illuminated

The vehicle speed is below 10 mph (15 km/h) even when the BSD/RCTA OFF indicator
is not illuminated (Except when reversing)

The following may cause the BSD/RCTA system indicators to illuminate:

Driving close to solid objects such as guardrails, tunnels, and sidewalls
Turning at an intersection in an urban area
A building or wall exists in the reversing direction

On a road with extremely narrow lanes, the system may detect vehicles driving in a
lane next to the neighboring lane

Driving to close to Guard Rail

The Radar sensors may not detect or may have difficulty detecting the following vehicles or

objects:

Small motorcycles, bicycles, pedestrians, and stationary objects on the road or road
side

Vehicles with body shapes that do not reflect radar (vehicles with low body height such
as a trailer with no cargo and sports cars)

Vehicles that are not approaching your vehicle even though they are in the detection
area either on a neighboring lane to the rear or beside your vehicle when reversing
(The system determines the presence of approaching vehicles based on the data
detected by the radar sensors)

Vehicles traveling at significantly different speeds

Vehicles driving in parallel at almost the same speed as your vehicle for a prolonged
period of time

Oncoming vehicles
Vehicles in a lane beyond the neighboring lane
Vehicles traveling at a significantly lower speed that you are trying to overtake

Caution: The driver is responsible for driving safely. Always be sure to check the

surroundings with your eyes when changing lanes or reversing the vehicle. This
system is designed to assist the driver by monitoring the rear and side areas of the
vehicle during lane change and reversing. However, you cannot rely on this system
alone in assuring safety during a lane change or reversing. Over-confidence in this
system could result in an accident and lead to serious injury or death. Since the
system operation has various limitations, the flashing or illumination of the BSD/
RCTA approach indicator light may be delayed or it may not operate at all even
when a vehicle is present in a neighboring lane or approaching from either side.
015 May 2017



System Construction

The BSD/RCTA system consists of two rear Radar units symmetrically fitted behind the bumper

cover under the rear tail lights.

Radar Units (Legacy)

Radar Units (Outback)

Radar unit

Bracket Legacy \

6-19

LH Radar Unit (Outback)
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The Subaru Rear Vehicle Detection system is classified as a Short Range Radar system. Each
of the two Radar units contains a Radio Frequency (RF) antenna that emits electromagnetic
radiation in the 24 GHz frequency range. At a distance of 20cm from the sensor, the radiated

power is 0.0027 mW/cm2. This is well below the human exposure protection limit of 1.0 mW/
cma2.

The detectable angle from the center of each RF antenna is 75° or 150° total with a range of
approximately 230ft (70m). Regardless if the system is using BSD, LCA, and RCTA, the RF
antennas are always monitoring a 150° angle with a range of 230ft. What differentiates BSD,

LCA, and RCTA is the logic used to estimate relative speed difference versus distance of Time
to Collision (TTC) warning.

6-21

BSD/RCTA Detection Area
To ensure correct operation of the BSD/RCTA system, observe the following precautions:

Always keep the bumper surface near the radar sensor clean

Do not affix any stickers of other items on the bumper surface near the radar sensors
Do not modify the bumper near the radar sensors

Do not paint the bumper near the radar sensors

Do not expose the bumper near the radar sensors to strong impacts. If a sensor
becomes misaligned, a system malfunction may occur, including the inability to detect
vehicles entering the detection areas

OR N

Intersection Intersection

Vertical line _

Vertical line
(150mm)

Vary from 100mm to V

80mm along character line

6-22 6-23
Bumper Prohibited Areas Legacy Bumper Prohibited Areas Outback
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Each Radar unit contains an internal control unit that processes information from the RF
antenna and controls alert decisions. The left and right rear Radar units are distinguished as
Master (LH) and Slave (RH). The Master and Slave Radar units are connected to each other
via a private CAN network where alert decisions are determined. The Master (LH) Radar unit
communicates with the Main CAN for necessary vehicle information and receives a direct input
from the console mounted BSD/RCTA “OFF” switch. Each Radar unit has direct control over its

respective side mirror LED indicator.

LH
Mirror

4 Door Mirror LED

5ING

z
@
w
i
Q
z
I}

=
o
7]
2
@
@

(LH)

2 Main CAN +

7 Main CAN -

0On-0ff Switch

CAN J/C

4 Door Mirror LED

1 Private CAN +

6 Private CAN -

Il 10 ECU Ground

Il 10 ECU Ground

6-24
BSD/RCTA System Overview
Item Value | Unit Item Value | Unit
O Trp Count 262 | Time O Trip Count 262 | Time
O Count Common O Count Common
O Time Count 251700 | ms O Time Count 269800 | ms
O SRVD System fail flag Normal O SRVD System fail flag Normal
O SRVD System HALT flag Normal O SRVD System HALT flag Normal
O SRVD System ON-OFF flag ON O SRVD System ON-OFF flag ON
O LH-Side Target detection flag | Un-detect 00 RH-Side Target detection flag Un-detect
O LH-Side BSD caution 1st flag OFF O RH-Side BSD caution 1st flag OFF
O LH-Side LCA caution 1st flag OFF O RH-Side LCA caution 1st flag OFF
O LH-Side RCTA caution flag OFF O RH-Side RCTA caution flag OFF
O LH-Side Radar Voltage value 123V O RH-Side Radar Voltage value 124V
O LH-Side Temperature value 82| °F 00 RH-Side Temperature value 84| °F
6-25 6-26
BSD/RCTA LH (Master) Data BSD/RCTA RH (Slave) Data
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s][a][3][2][1]

10/ [s] [8] [7][e]

6-27
Radar Unit Connector
Contents
Terminal No. Measuring condition Standard
: Radar LH (master) Radar RH (slave) uring "
1 <~— Chassis ground Private CAN H Private CAN H Always 1 MQ or more
Master CAN H — Always 1 MQ or more

2 <—— Chassis ground

3 <— Chassis ground

4 <—— Chassis ground

Left mirror LED output

Right mirror LED output

When Ignition key Inserted

Pulse generation

5 <—— Chassis ground

Ignition power supply

Ignition power supply

Ignition switch OFF — ON

Lessthan 1V —9

6 <—— Chassis ground

Private CAN L

Private CAN L

Always

1 MQ or more

7 <— Chassis ground

Master CAN L

Always

1 MQ or more

8 «<—— Chassis ground

Subaru Rear Vehicle
Detection OFF switch

e Ignition switch ON

¢ Subaru Rear Vehicle
Detection switch OFF —
ON

Lessthan1V — 9
— 16V

9 «—> Chassis ground

10 «— Chassis ground

GND

GND

Always

Lessthan 1 Q
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Service and Diagnostics

Temporary Stop

The “BSD/RCTA Disabled” message is displayed when the system experiences a “temporary
stop” condition such as extremely high or low temperatures or when abnormal voltage exists.
Once these conditions are corrected, the system will recover from the temporary stop condition
and the indicator will turn off.

A
BSD/RCTA Disabled
By ‘
701609
6-28

BSD/RCTA Temporary Stop Indicator

Sensor Blocked

The “BSD/RCTA Disabled Sensor Blocked” message is displayed when the detectability of
the radar sensor is reduced. Once the condition is corrected, the system will recover from the
temporary stop condition and the indicator will turn off.

SN M
E]”ﬂ
/ \
BSD/RCTA Disabled
Sensor Blocked
By ‘
701610
6-29

BSD/RCTA Sensor Blocked Indicator
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System Malfunction

If the BSD/RCTA system experiences a general malfunction, such as circuit or communication

failures, the BSD/RCTA indicator and “Check Owner’s Manual” will be displayed on the

Combination Meter. The Owner’s Manual will direct the driver to contact their Subaru Retailer.

MII’G

BSD/RCTA Disabled )

2 Check
Owner’s Manual

)

E]yﬂ

\_1—’

701611

6-30

BSD/RCTA Malfunction Indicator
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The BSD/RCTA system features conventional diagnostics with DTC, FFD, and normal sampling
data through the Subaru Select Monitor (SSM).

Note: Refer to the appropriate Service Manual for a complete listing of Diagnostic
Trouble Codes (DTCs)
DTC SSM Indication Detection Condition Resetting Condition

B2304 | RADAR ASSY B&&S ON- This failure occurs if the harness When the ignition is set to
OFF switch adhesion from the rear side radar through the | ON, the switch should operate

door mirror to ground short-circuits | normally.
to ground.

B2311 [ RADAR ASSY B&&S TCM This failure occurs if the system When the ignition is set to
fail detection breaks down due to a failed rear ON, the TCM should operate

side radar caused by a failure in the | normally.
TCM.

B2313 [ RADAR ASSY B&&S VDC This failure occurs if the system When the ignition is set to

fail detection breaks down due to a failed rear ON, the VDC should operate
side radar caused by a failure in the | normally.
VDC.

B2320 [ RADAR ASSY B&&S Low This failure occurs if the voltage When the power supply
Voltage (less than 9V) applied to the rear side radar stays | becomes higher than 9V, the

at 9V or lower for about 5 sec. triggered indication is reset.

B2321 | RADAR ASSY B&&S High This failure occurs if the voltage When the power supply
Voltage (more than 16V) applied to the rear side radar stays | becomes lower than 16V, the

at 16 V or higher for about 5 sec. triggered indication is reset.

B2327 | RADAR ASSY B&&S This failure occurs if the rear side When this failure occurs,
internal failure (internal radar internal failure is detected. basically replace the radar with
electric circuit) a new one.

B2328 | RADAR ASSY B&&S This failure occurs if eccentricity is Adjust the axis of the radar.
internal failure (RADAR detected in the rear side radar axis.
misalignment)

B2329 | RADAR ASSY B&&S This failure occurs if the axis ad- Adjust the axis of the radar.
uncompleted RADAR justment by the SSM in the rear side
alignment radar has failed.

B2340 | RADAR ASSY B&&S high This failure occurs if the temperature | When the internal temperature
ambient temperature (more | inside the rear side radar moves out | returns within the working
than 85°C) of working temperature range. temperature range, the

triggered indication is reset.

B2341 | RADAR ASSY B&&S This failure occurs if radar irradiation | When the radar properly
degradation of detecting is blocked or radar reflection cannot | irradiates or re-ceives the
performance be received. reflected signal, the triggered

indication is reset.

B2350 [ RADAR ASSY B&&S This failure occurs if there is any When the ignition is set to ON
Communica-tion error trouble between the Master and and the private CAN operates
between Master and Slave | Slave in the rear side radar. normally, the triggered indica-

tion is reset.
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Radar Axis Alignment

Alignment of the Radar Axis is performed after removal/installation or replacement of a BSD/
RCTA Radar unit. This includes body repairs or the replacement of a mounting bracket.

Note: This procedure outlines the Radar Axis Alignment for the Master (LH) Radar
unit. Alignment of the Slave (RH) Radar unit is accomplished with the same
procedure on the opposite side of the vehicle.

Secure an open and level area with 13.12 ft (4m) from the rear and side of the vehicle.

(][] |
(wy) ¥y 2Lel

(Wwg) ¥ Ly'9l

| -

1312t (4m) | 16.41 ft (5m)

A
Y

6-31

Radar Axis Alignment Area

Caution: No large metallic objects (other than SST Radar Reflector) or persons can be
present in the Radar Axis Alignment area during the procedure.
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Point A

Suspend a line with a plumb bob from the center of the rubber cap located in driver’s side

torque box gauge hole, and mark Point A on the floor with tape.

Torque Box Hole

Point A

Torque Box Hole

6-32

Point A Set-up (Artwork)

LH Torque Box Hole Point A
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Point B
Suspend a line with plumb bob from the center of the vehicle rear, and mark the center
point on the floor with tape.

1. Remove the clip located in the vehicle center at the rear bumper.
2. Thread a line with plum bob into the hole
3. Mark Point B on the floor with tape.

6-35

Point B Set-up (Artwork) Point B

4. Using a strong string or soft tape measure, locate the point at which L1 and L2 intersect
based on the corresponding body style.

Point B

Radar Reflector

Alignment Preparation (Artwork) Alignment Preparation
Sedan Outback
Left Right
L1 L2 L1 L2 L1 L2
Length 4,420 mm | 2,025 mm | 4,430 mm | 2,700 mm | 4,430 mm [ 2,005 mm
(174.02in) | (79.72in) | (174.41in) | (82.68in) | (174.41in) | (78.94 in)

Note: Point B on Outback models is offset from the center of the vehicle. Therefore, a
different length for L2 is used from side to side.
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Radar Reflector and Stand
5. Prepare SSTs J-51658 (Radar Reflector) and J-51662 (Stand).

@/

Radar Reflector and Stand

A0

6. Using the stand, set the Height of the Radar Reflector to the corresponding vehicle body
style.

Center of the

Pyramid I

(a)

(a) Legacy 26.97in. + 0.39in
(685mm + 10mm)

(b) Outback Height 31.5in + 0.39in
(800mm + 10mm)

6-40
Radar Reflector Radar Reflector Radar Reflector Height
Different Heights (Artwork) and Stand
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7. Suspend a line with plumb bob to align the rear of the Radar Reflector pyramid with the
convergence point established by L1 and L2.

Radar Reflector Pyramid Radar Reflector and Stand

8. Without disturbing the alignment of the Radar Reflector, carefully aim the center of the
pyramid at the Radar unit location. A slight amount of angular error is allowed.

N

/L],\

“~Radar Unit

6-45

Aiming Radar Reflector
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Subaru Select Monitor (SSM) Work Support

Once preparations are complete, the Radar Axis Alignment is executed using the Subaru
Select Monitor (SSM).

Note: Turn the Ignition switch to the ON position. Wait for 10 Seconds

Multi-function display
Auto Start Stop
HEV System
Power Rear Gate RADAR ASSY B&S RH
Automatic Headlight Leveling System
Immobilizer System BRI aE RS SHE Back and Side RADAR Wk =uppon
Approach Info UNIT Diagnostic Code(s) Display
Cancel Code(s) Display System Operation Check Mode
Infotainment System
Power Seat Memory Mode » v ke * RADAR ASSY B&S LH | +
CAN BUS ECU Communication Check | ECU specifications information
Eack Back S Back
6-47
SSMiIl Work Support

If preparations were incorrect, then the system will display a similar message. Ensure Point
A, Point B, and Radar Reflector positioning are correct as indicated in the appropriate service
manual.

[ RADAR Alignment R ]
Radar Axis Alignment
preparation incorrect
Please check measurements
and try again
ok |
e 0-48.
Radar Axis Alignment
May 2017
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After executing the Radar Axis Alignment, the system will determine the success of the
alignment. If the result is “Successful” then repairs should be verified by test drive.

RADAR Alignment = RADAR Alignment

[axis adjustment result]

Radar Alignment Successful Please turn IGN_OFF

Angle Gap-3.0 iy

Quantity Object Reflection 46dB
Please push OK

oK 0K
AARAQHMQM =
RADAR Al t = :
ignmen Radar Alignment Unsuccessful

i L Radar unit angled toward front
Rada.r Axis Adjustment_ . Please check Radar Reflector
Please push OK if ready for the Axis Adjustment preparation, Radar bracket, and
Radar bracket installation to the RADAR Alignment

0K Cancel vehicle body.
oK

Radar Adjustment Unsuccessful

Please turn IGN_OFF
Perform Radar Axis Alignment again

AR Alignment

Radar Alignment Unsuccessful (e
Radar unit angled toward rear
Please check Radar Reflector
preparation, Radar bracket, and
Radar bracket installation to the
vehicle bodly.
0K

6-49

Radar Alignment SSMIIl Messages

Note: “Quantity of Object Reflection (dB)” is a value to express radar signal strength
and is used for research purposes only. This information is not provided for
technician diagnostics.

If the result of the Axis Alignment is out of the permissive range, it is possible that the reflector
position may be incorrect or the Radar unit bracket/mounting location may be deformed.

The maximum allowable misalignment of the Radar unit is £5°. If this value is greater than +5°
then bent or damaged components exist.

Radar unit center line 6-50

Radar Alignment
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