WASTEGATE CONTROL 21 July 2016

Groups/HARDWARE SETUP/INJECTOR CONFIGURATION/Injector 5 to 12 Channel Usage:

Injectors 5 and 6 are setup for the Phase / Antiphase PWM

IEIMatri:c Injector 5 to 12 Channel Usage @I

Injector_Channel

- INJS INJE IMJT INJ&

P PWH PWH AMALOG_ALTERNATE

Groups/HARDWARE SETUP/MULTI-FUNCTION OUTPUT CHANNELS/INJECTOR CHANNELS/PWM11 (INJ
5, CN2 B)/ PWM11 Function Select: Phase Solenoid

EScalar: PWM11 Function Select IE

Groups/HARDWARE SETUP/MULTI-FUNCTION OUTPUT CHANNELS/INJECTOR CHANNELS/PWM11 (INJ
5, CN2 B)/ PWM11 Invert Select: Phase Solenoid

[+ ]5calar: PWMIL Invert Select =]

PWH11 Invert Select | NORMAL

Groups/HARDWARE SETUP/MULTI-FUNCTION OUTPUT CHANNELS/INJECTOR CHANNELS/PWM12 (INJ
6, CN2 T)/ PWM12 Function Select: Antiphase Solenoid

[+ ]5calar: PWM12 Function Select =]

PWM12 Function Select WASTEGATE_ANTIPHASE

Groups/HARDWARE SETUP/MULTI-FUNCTION OUTPUT CHANNELS/INJECTOR CHANNELS/PWM12 (INJ
6, CN2 T)/ PWM12 Invert Select: Antihase Solenoid

[ |Scalar: PWMI2 Invert Select =]
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Groups/SOFTWARE SETUP/MAP BREAKPOINTS/WASREGATE CONTROL BREAKPOINTS/
Speed Breakpoint Size: 16

Speed Breakpoints:

E‘Axis: Speed Breakpoints (rpm) @
Index

2600 2500 3200 3500 3800 4100 4400 4700 5000 5300 5600 5800 6200 6500

Load Breakpoints:

A:-cis: Load Breakpoints (%) IE

Index

420 24.0 65.0 T78.0 50.0

Base Duty Adder Breakpoint Size: 10

Base Duty Adder Load Breakpoints: 0 to 6000

Eﬁu{is: Base Duty Adder Load Breakpoints IE
Index

H HEODOCOEDDEE

200 o0 | 1000 | 1250 | 1500 | 1730 | 2000 @ 2250 | 2500

F

Ambient Temperature Breakpoints:

|z|ﬁucis: Ambient Temperature Breakpoints (*C) IE

Index

H EEDEECEEREE

0.0 10.0 20.0 30.0 40.0 50.0 60.0
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Ambient Pressure Breakpoints:

IE‘A:{is: Ambient Pressure Breakpoints (mbar) IE

Index

750 200 a50 500 G950 | 1000 | 1050

Closed Loop Target Maximum Rate of Change PPS Breakpoint Size: 10
Closed Loop Target Maximum Rate of Change PPS Breakpoints:

Eﬁxis: Closed Loop Target Maximurmn Rate of Change PPS Breakpoints (%) IE

Index

lH EBEODEOCEEECEEEEE

2000 | 300/ 400 500 60.0 | 7O.0| 800 | 0.0 |100.0

Closed Loop Wastegate Control Error Breakpoint Size: 6

Closed Loop Wastegate Control Error Breakpoints:

Iz'hxis: Closed Loop Wastegate Control Error Breakpoints IEI

Index

B0 110 180 | 280

Closed Loop Wastegate Control Derivative Breakpoint Size: 7

Closed Loop Wastegate Control Derivative Breakpoints:

Eﬁo{is: Closed Loop Wastegate Control Derivative Breakpoints (mbar/s) IE

Index

Il EEEN NN

250 500 750 1000 1250 1500

Duty Transfer Function Breakpoints:

lz‘Axis: Duty Tranfer Function Breakpoints (%2) Iﬁ‘

Index

OSSO AECIEEE -

50| 100 | 150| 200 | 250 | 300 | 350 | 400 | 450 | 500 | 550 60.0| 650 | 700 | 750 800 &50| 900 | 950  100.0
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Groups/STANDARD MAPPING/BASE CALIBRATION 1/

Base Wastegate Control Duty Map (First Gear)1:

This map 15 used to detrmine the base duty cycle for the wastegate contraol

valve. A wvalue of 100 in this map should give maximum boost and a value of

0 minimum. If this 1s reversed, the "Wastegate Control Valve Configuration™
should be checked, as= closed loop operation will not function correctly.

The final duty cylce applied to the wvalwe 1s subject to correction:

D_wg_total = D_wg_ba=e : base duty
+ wg_a_T_air : air charge temperature correction
+ wg_a_T_amb : ambient air temperature correction
+ wg_a_P_amb : ambient pressure correction
+ wg_a_basze_T : adder based on current target
+ wg_a_global : global correction
+ I_term : closed loop integral term
+ P_term : closed loop proportional term
+ D_term : closed loop derivative term

The closed loop terms are only applied 1T closed loop control 1s enabled.
MOTE: Closed Toop operation MUST be disabled when adjusting this map

The current value can be viewed az= "D_wg_base" on the dashboard.

If using gear based wastegate control, this map 1s for the specified gear.
If not using gear based control then only the first gear map is used.

See the map "Wastegate Gear Based Duty Ratio" for more information on
gear based contraol.

EMatrim Base Wastegate Control Duty Map (First Gear) 1 (%) @
RPM (rpm)

" Tam |20 Lxon | 2on | m [ 0 [0 w0 Lo w0 s |50 | sn | 5on | o | e |
I m 5.0 5.0 5.0 5.0 5.0 50 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
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Base Wastegate Control Duty Map (Top Gear)1:

This map is used to detrmine the base duty cycle for the wastegate contraol
valve. A value of 100 in this map should give maximum boost and a value of
0 minimum. If this 1s reversed, the "Wastegate Control Valve Configuration™

should be checked, as closed Toop operation wi not function correctly.

The final duty cylce applied to the wvalve is subject to correction:

D_wg_total = D_wag_base : baze dutwy
+ wg_a_T_air : air charge temperature correction
+ wg_a_T_amh : ambient air temperature correction
+ wg_a_P_amb : ambient pressure correction
+ wg_a_base_T : adder based on current target
+ wg_a_qglobal : global correction
+ I_term : closed loop integral term
+ P_term : closed loop proportional term
+ D_term : closed loop derivative term

The closed loop terms are only applied if closed loop control is enabled.
MOTE: Closed Toop operation MUST be disabled when adjusting this map
The current walue can be viewed as "D_wg_hase"” on the dashboard.

If using gear based wastegate control, this map 1z for the specified gear.
If not using gear based control then only the first gear map is used.

See the map "Wastegate Gear Based Duty Ratio"” for more informatiaon on
gear based contraol.

— U L TF T U L T T T T T

E‘Matrim Base Wastegate Control Duty Map (Top Gear) 1 (3%) @

RPM (rpm}
| e e e s [ o e = e [
65.0

emand (")

g _d

B
(=]
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Closed Loop Wastegate Control Target 1: Maps 1-4 set the same

This map sets the closed Toop target for the wastegate control system. The
target type (MANIFOLD_PRESSURE, RESTRICTOR_PRESSURE, TURBO_SPEED or
MANIFOLD_PRESSURE_2, P_WASTEGATE, DUAL_MAP_AND_PRP) should first be set in the
"Closed Loop Wastegate Control Target Type”

Closed loop control is only enabled if the throttle angle is greater than or
equal to the angle at the top row of the base duty map.

The target is subject to correction:

wg_target_total = { wg_target_base : base target
+ wog_target_a_T_air : air charge temperature correction
+ wg_target_a_T_amb : ambient air temperature correction
+ wg_target_a_P_amb ) : ambient pressure correction
®x wg_target_m_torgque : strain gauge torque correction

The current value can be viewed as "wg_target_base" on the dashboard.

For a turbo speed target the wnits are 100 RPM/bit
For pressure targets the units are always 1 mbar/bit

E‘Matri}c Closed Loop Wastegate Control Target1 (Target) @
RPM (rpm)

T T T N N TN T T

1500 1800 1900

mand ()

=]

1400 1750 | 1800 | 1900 0| 22

ha
al
o

1350 1 1 1700 18 1900 | 2150
1350 | 1450 | 1500 | 1800 | 1700 | 1300 | 1300 | 1300 | 1800 | 1800 | 1800 | 1800
1350 | 1350 | 1500 | 1550 | 1600 | 1700 | 1700 | 1700 | 1700 | 1700 | 1700 | 1700

1350 1350 1350 1500 1500 1500 1500 1500 1500 1500 1500 1500

Closed Loop Wastegate Control Target 1- PRP: PRP target used when dual control (MAP and PRP) is
selected

IE'Matri:c Closed Loop Wastegate Control Target1 - PRP (Target) IE
RPM (rpm)

" s sto o0 o | o |0 | on | 50 L s | 50 | o | o0
l 0 0 0 0 0 0 0 0 0 0 0

T0.0

emand (™)

g _d
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Groups/STANDARD MAPPING/WASTEGATE CONTROL

Wastegate Gear Based Duty Ratio (%):

The ratio entered here determines the interpolation between the
first gear and top gear wastegate base duty maps.

A value of 0% uses the first gear map directly.

A value of 100% uses the top gear map directly.

A value between 0-100% 1= a linear interpolation between the
first gear and top gear map values.

If gear based control is not required, this map should be set to

all 0%, then the duty in the first gear map will always be used.

E‘Matri]{: Wastegate Gear Based Duty Ratio (%) IE

gear_pos

- FIRST SECOND THIRD FOURTH - SEVENTH EIGHTH

m 0.0 100.0 100.0 100.0 100.0 100.0

Wastegate Control Demand Mode:

This parameter allows the user to decide on the source channel for ¥ axis
ookups for a number of wastegate control maps.

Eﬁcalar. Wastegate Control Demand Mode IE

de WG_DEMAND_PPS

Base Wastegate Control Valve Duty Correction f(ACT)

This map 15 used to apply a correction to the wastegate duty cycle as
the air charge temperature changes. It is normally used to help prevent
engine damage by reducing the boost when intake temperatures get too high.

MOTE: If closed loop wastegate conmtrol 1s enabled the target should have
a similar correction applied.

The current wvalue can be viewed as "wg_a_T_air” an the dashboard.

EMatrix: Base Wastegate Control Valve Duty Correction fIACT) (%) IE
ACT (°C)

120

0.0 0.0 0.0 0.0 0.0 0.0 0.0 2.0 -4.0 5.0 3.0 -10.0 -12.0 -14.0

Base Wastegate Control Valve Duty Correction f(AAT) (%): Correction for Ambient Air Temperature

lz‘Matrix: Base Wastegate Control Valve Duty Correction f{AAT) (%) @
AAT (°C)

“ T @ oo Jw = o lwlalnwlolmlmol ol
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Base Wastegate Control Valve Duty Correction f(ECT): Correction for Engine Coolant Temperature

EMatri:ﬂ Base Wastegate Control Valve Duty Correction f(ECT) (%) IE
ECT (°C)

5o o [0 [ Lo [ Lo (o [ o oo oo L] a | oo R
n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base Wastegate Control Valve Duty Correction f(EOT) (%): Correction for Engine Oil Temperature

EMatrim Base Wastegate Control Valve Duty Correction f{EQT) (24) IE
EOT (°C)

50 0 [0 [0 [ [a [ [ [ [ |0 o oo loo || 0
n 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Base Wastegate Control Valve Duty Correction f(BAP) (%): Barometric Air Pressure Correction

EMatri}c Base Wastegate Control Valve Duty Correction f(BAP) (%) IE
BAP (mbar)

o Lo [0 L0 [ |0 [oon | s0 Lo [ oo [

Base Wastegate Control Valve Duty Correction f(BPOT) (%): User Controlled Potentiometer

EIMatri:c Base Wastegate Control Valve Duty Correction f(BROT) (35) @
RPM (rpm})

o0 |20 | 20 | 520 | 50 |t | 0 | sn | o o | o | s | o |0 R
n 0 0 0 0 0 0 0 0 0 0 0 0 0 0

1
H
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Base Wastegate Control Valve Duty Adder

This map allows an adder to the wastegate base duty to be applied based on
the current total wastegate target 'wg_target_total' and engine speed.

MOTE: This parameter does not contribute to the total base duty when the
'‘Closed Loop Wastegate Control Target Type' 1s set to DUAL_MAP_AMD_PRP.

Iz‘Matri:c Base Wastegate Control Valve Duty Adder (%) @
tPM (rpm)

2o |20 |2 | om0 [ st0 om0 Lo | son | rn | oo | o s oo | o | o [

500 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

wig_targe

=
=1
=

1750
1500

[
4]
=

=
=1
=

=
e
=

i HE
&
=

Global Wastegate Control Valve Duty Correction (%)
Eﬁcalan Global Wastegate Control Valve Duty Correction {%]IE

Wastegate Control Valve On f(TPS)

The wastegate control walve is enabled when the throttle position
1= greater than this threshold.

Eﬁcalan Wastegate Control Valve On f(TPS) (%) IE

Wastegate Control Valve On f(TPS) () | 20.0

Wastegate Control Valve Off f(TPS)

The wastegate control valve 1s disabled when the throttle position
is less than this threshold.

Eﬁcalan Wastegate Control Yalve Off f(TPS) (%) IE

Wastegate Control Valee OFf f{TPS) (%)
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Wastegate Control Valve Duty Minimum

If the wastegate control valve duty is below this threshold the valve is
turned fully onfoff depending on the "Wastegate Control Valwve Configuration™.

|z|5calar: Wastegate Control Valve Duty Minimurn (%) IE

Wastegate Control Valve Duty Maximum

If the wastegate control valwve duty 1z above this threshold the valwve 1s
turned fully onfoff depending on the “"Wastegate Control Valwve Configuration™.

IE‘ScaIar: Wastegate Control Valve Duty Maximum (%) IE

Wastegate Control Vahre Duty Maximum (%) 100.0

Wastegate Control Valve Frequency

This map selects the freguency at which the wastegate control valve

w1 oscillate when enabled. Air flow 1s regulated to the wastegate
by varying the MARK/SPACE ratio of the walve.

IEIScaIar: Wastegate Control Valve Frequency (Hz) IE

Wastegate Control Valv

Wastegate Control Valve Configuration:

The "Wastegate Control Valve Configuration™ 1s used to select the
Togic used to drive the wastegate control valwe. This map should be
set to BELEED ON/BELEED_OFF depending on whether air is bled onto/off
af the wastegate when the valve 1z turned on. When this map iz set
correctly 100% in the base duty map will give maximum boost, and 0%
m1 N1 mum.

MOTE: Closed Toop wastegate control will not operate correctly if
thiz iz not set corretly.

IEIScalar: Wastegate Contrel Valve Configuration IE

Wastegate Control Valve Configuration | BLEED _ON

10



WASTEGATE CONTROL 21 July 2016

Wastegate Duty Transfer Function : Phase Solenoid connected to top of wastegate.

If the wastegate control wvalwve duty 15 below this threshold the valve 1s
turned fully on/off depending on the "Wastegate Control Valve Configuration”.

EMatrix: Wastegate Duty Transfer Function (%5) @

D_wag_total (%)

[ Toa [ 50 [ios [ 160 [0 [0 |2 |62 | ea |0 Lm0 |50 Jxo L so Jmo L 750 Lono Loso ono |oso Lono I

5.0 10.0 15.0 200 25.0 300 35.0 40.0 450 50.0 55.0 60.0 65.0 T0.0 75.0 20.0 85.0 50.0 95.0 | 100.0

Wastegate Antiphase Duty Transfer Function: Antiphase Solenoid connected to side of the wastegate.

lz‘Matrix: Wastegate Antiphase Duty Transfer Function (%) @

D_wg_total (%)

[ Too 5o Lioa [is0 Jau0 Laso no |0 [ 100 |10 [s00 550 [s00 [ o [ oa [ 150 |asa Jso Jovo | o Luno [

95.0 90.0 85.0 20.0 75.0 70.0 6§5.0 60.0 55.0 50.0 450 40.0 35.0 30.0 250 200 15.0 10.0 5.0 0.0

Enable Time Based Wastegate Control: DISABLED
GEAR CHANGE WASTEGATE CONTROL:

Gear ChangeWastegate Control Duty (%)

IE'Matri}c Gear Change Wastegate Control Duty (%5) IE
RPM {rpm}

ECIEIEIED

100.0 | 100.0 | 100.0

Gear Change Wastegate Control Time (s)

Iz'Matrix: Gear Change Wastegate Control Time (s) IE
RPM (rpm)

2000 | 4000 | @000 | 2000

LEGACY GEAR CHANGE

Gear Change Wastegate Control Duty

EMatri}c Gear Change Wastegate Control Duty (%) IE
RPM {rpm}

- 2000 | 4000 | 6000 | 2000

560 5.0 g0

11
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Gear Change Wastegate Control Time

IE'Matrix: Gear Change Wastegate Control Time (s) IE
RPM (rpm)

- 2000 | 4000 | 6000 | 8000
m 0.30 0.30 0.30

CLOSED LOOP WASTEGATE CONTROL:

Closed Loop Wastegate Control Enable: ENABLED

Closed loop wastegate control can be enabled/dizabled using this map.
When mapping the Base Wastegate Control Duty Map it is important to DISABLE
closed loop comtrol.

Closed Loop Wastegate Control Target Type

Thiz map selects which input signal (manifold pressure, restricter pressure,
turbo speed, manifold pressure 2 or dual manifold and restrictor pressure }
1= used as the target for the closed loop wastegate control system.

Mote that each reading of the manifold pressure sensor 15 always at the same
engine position (angle-based). All other signals (restricter pressure,

turbo speed or manifold pressure 2) will be read at a fixed rate as specified
in the "Sample Rate” map for each analog channel configuration.

IEISt:alar: Closed Loop Wastegate Control Target Type IE

Closed Loop Wastegate Control Target Type MANIFOLD_PR

12
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Closed Loop Wastegate Target Maximum Rate of Change: 100 to 500000

Thi= parameter can be used to Timit the maximum rate of change of the calculated
"wg_target_total' channel, used for determining the target level of engine boost.

The ability to Timit the rate of change of "wg_target_total' is intended for
transient conditions so they do not drastically affect the level of boost, such
conditions exist when a wehicle goes over a jump for instance.

In all other circumstances, when there is a change actioned that may be
calibrated with significantly different target levels, this rate of change
will not be applied.

These circumstances include: change of Base Calibration, entering Start Line mode,
Gear Shifts and finally when the DUAL target option is selected, esach time there
iz a change in target.

5ince the target is a generic target type, suitable for turbo speed in 100 RPM/bit or
a pressure targeted in 1 mbar/bit, depending on the 'Closed Loop Wastegate Contro

Target Twpe', the units of this parameter are (100 RPM)/sec or mbhar/sec.

IE'Matrix: Closed Loop Wastegate Target Maximum Rate of Change (Target/s) IE

e
e
.I'

- B
L=

REVERSE

E = [

Closed Loop Wastegate Control Throttle Angle Enable:

Eﬁcalan Closed Loop Wastegate Control Throttle Angle Enable (%) IE

Closed Loop Wastegate Control Throttle Angle Enable ()

Closed LoopWastegate Control Target Correction f(ACT): Air Charge Temperature

IE‘Matrix: Closed Loop Wastegate Control Target Correction flACT) (Target) IE
ACT (°C)

“ TS o w0 o [0 [w T [ s [ [ [s ool w0l 1o I8
m 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 1]

13
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Closed Loop Wastegate Control Target Correction f(ECT): Engine Coolant Temperature

E‘Matri}c Closed Loop Wastegate Control Target Correction f(ECT) (Target) IE
ECT (°C)

S0 [n [0 0 [ (% w0 [o [ n oo [wlmlo] o8
" 0 0 i) 0 0 i i) 1] 0 0 0 i) 0 0 i i)

Closed Loop Wastegate Control Target Correction f(EOT): Engine Oil Temperature

Iz‘Matri}c Closed Loop Wastegate Control Target Correction f(EOT) (Target) IE
EOT (°C)

1o 0 0 [0 [0 2 (s o s lo |0 lalolmlolal -
0 0 0 0 0 0 0 0 0 0 0 1] o o 0 0

Closed Loop Wastegate Control Target Correction f(BAP): Barometric Air Pressure

EMatri}c Closed Loop Wastegate Control Target Correction fiBAP) (Target) IE
RPM (rpm)

I [ | 2r0 Lo |20 Lm0 [0 Lo w0 | 0 | son | o0 sto s | o | o [
0 0 0 0 0 ] 0 0 0 0 0 0 0 ] ]

1050

BAP (mbar)

1000

=2}
=

Closed Loop Wastegate Control Target Correction f(AAT): Ambient Air Temperature

Matri:c Closed Loop Wastegate Control Target Correction f{AAT) (Target) @
RPM {rpm}

8 (0 | o Lo [ [sr0 Lo Lo o | won | n | om0 oo | so0 caro oo
L n y 0 0 0 0 0 0 0 0 0 0 0 0 0 0

14
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Closed Loop Wastegate Control Target Correction f(BPOT) (%): User Boost Controlled Potentiometer

E‘I’v‘latri)c Closed Loop Wastegate Control Target Correction flBPOT) (%) IE‘
RPM (rpm})

: B T T N T N
" 0 0 i) 0 i i) 1] 0 0 0 i) 0 i i) i)

Closed Loop Wastegate Control Target Correction f(TORQUE error): Based on Strain Gauge inputs/gear

E‘Matri:c Closed Loop Wastegate Control Target Correction f{TORQUE error) Iﬁ‘

RQUE error (Nm)

m 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

INTEGRAL TERM:

Closed Loop Wastegate Control Integrator Gain (Positive Error)

Iz'Matrix: Closed Loop Wastegate Control Integrator Gain (Positive Error) (%) IE

Wg_error

EEIENICIEE
ool iz

7.2 10.0 15.2

Closed Loop Wastegate Control Integrator Gain (Negative Error)

IE'Matri}c Closed Loop Wastegate Control Integrator Gain (Megative Error) (%) IE

Wig_errar

EEICICICIEIES
ool 2

72| 100 152

Maximum Integrator (Positive Error) (%): 10%

Maximum Integrator (Negative Error) (%): 15%

15
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PROPORTIONAL TERM:

Closed Loop Wastegate Control Proportional Gain (Positive Error):

EMatrix Closed Loop Wastegate Control Proportional Gain (Positive Error) (3] IE

ENCAICIED

Wg_error

66 | 131 | 180 20 218

Closed Loop Wastegate Control Proportional Gain (Negative Error):

EMatrix Closed Loop Wastegate Control Proportional Gain (Megative Error) (55) IE

Wg_error

BEICECICIEIES

4.0 10.0

DERIVATIVE TERM:

Closed LoopWastegate Control Derivative Gain

EMatrim Closed Loop Wastegate Control Derivative Gain (%) IE

deltaMap (mbar/s)

Closed Loop Wastegate Control Derivative Decay Positive (%/s): 0.4 to 10000.0

Iz'ﬁcalar‘. Closed Loop Wastegate Control Derivative Decay Positive (%/s) IE

Closed Loop Wastegate Control Derivative Decay Negative (%/s): 0.4 to 10000.0

IEIScalan Closed Loop Wastegate Control Derivative Decay Megative (... IE

DUAL CLOSED LOOP CONTROL: Not used...For Restrictors

16
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BOOST LIMITS:

Boost Limit

If the manifold pressure exceeds this threshold, a soft Timit 1z applied
which randomly cuts cylinders. The method of cut (fuel or ignition)

1= selected by the "Boost Limit Torgue Reduction Mode”. The sewverity of
the Timit is set in the "Boost Limit Torque Reduction™.

This entry is above our closed loop target of 2500 mbar.

[ |Matrix: Boost Limit (mbar) =]
RPM (rpm)

Boost Limit Torque Reduction

The "Boost Limit Torgue Reduction™ 1s used to set the sewverity of the
Timit used when the manifold pressure exceeds the boost Timit

A value of 0 gives no Timit.
A value of 100 gives a complete cut
Az the value increases from 1-100 the Timit increses in severity

IE'Scalar: Boost Limit Torque Reduction (35) IEI

Boost Limit Torgue Reduction (%)

STEPPER MOTOR CONTROL: Not Usedfor Wastegate Control

17
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PHASE / ANTIPHASE SOLENOID DIAGRAM

C11 WG PHASE
OTMOE—25—E007

VENT
WASTEGATE

N

F'LENUM>|:|: ExH

C18 WG ANTIPHASE

CTMC4—2P—E007

WASTEGATE

WENT
WASTEGATE

L 1IN

PLENum>:|: EXH

auT

18




