How to Tune the XEDE

Copyright of ChipTorque © 2005

Commercia in Confidence Page 1 of 56



Table of Contents

Table OFf CONTENTS ..oevuiit i e e e e e e e ee e e e eesanaees 2
WRAL IS @N XEDE? ...ttt ettt s e e e e e e e e e e et e e e e e e e e e eeeeebba e e eeeas 4
HOW IEWOTKS ... oottt e et e et eeteeeae e e e e e e e e e enenes 4
21T 01 11 T T PP PP PP P PP TN 4
Most factory parameters are relaiNed..........c.evvieeiiiies e e 4
Fast TUNING IN REBI TIME.....uiiiiiie ittt et ee st e e e sreee s sree e e 5
Base Tuning Maps SUPPHIE........ooiieie ittt 5
NOt ProCeSSOr SPECITIC ...uuuiiiieiiiiiie ittt e ee st e e sreee s sree e e 5
Cost Effective TUNING SOIULION ......cc.veiiieieiiie et ee e 5
CUSLOMEN SUPIONT ...ttt ettt ee et ee s ettt e e et e e e e sae b e e s e aeeee e et neeee e neeeeseseseeaesnreeeannnes 5
IS o= Tod o= (T < 5
SUPPOIEA VERNICIES ... et e e e e e e e e e e e e 6
Suitable APPHCALIONS ... ..o e e e e e e e e e e e e aaes 7
HOW t0 tune With the XEDE........ciiiiiiiiee e e e e e e e e e e aeeees 8
a1t e [N o] iTo] o IR TP PPRPRROPRPI 8
THE BASICS ..ttt ittt ettt e e e e e e e e et aetaeteeeaens 8
Best PractiCe PrOCEAUIE: .........coiiiiiieie ettt ettt sre e nree e 8
GloSSary Of BASIC TEIMS ...coiiiviiiiie sttt ee st ee s st e e srbee s srae e srbae s sreeesnneeesneeeas 9
Key Shortcuts: (in Order Of USAgE) ......ccvueeiiieeeiiee e ceie st eie e ete s ste e svae s eae e eee e enes 9
CoNNECHING 10 the XEDE ....ceiiiiii it e ettt s e e e e e e e ee e e aee e e e eneeeaaeees 10
L000] 11100153 LU o ST TP 10
PrEFEIEINCES ...vei e e ann e nnae s 10
1o To 13 Y7 T T T 0T PP 11
Modifying TIMING VAIUES ......ooeeiieiiii e e e e e e e e 12
SCIrEEN FUNCHIONS ...ttt ettt e et e et e e e e e e e e e e e bbb ane e e 13
[0 11T gV I T 1Y = o PSR 14
[0 11T gV I T 1Y = o PSR 15
1. Navigating within the ACIVEMap: .....c..ooocviiiin e 15
2. EditingaCal: oo e 15
3. Editing @ablOCK OF €& ......ceviiiiii it s 16
4, INSerting @row OF COIUMN: ......oiiieieies ettt e eeee e ae s sae e sae s eae e enee s snnaeenns 16
5. Editing the @XiSVAIUES: .......ccoiiuiiiiiiiiir ettt st 16
L@ 101 01U 1 AT 11 o TS 18
L@ 111 11 | O = T o ] L3O 19
Y=o TR 20
PWWIM OULPULS. ... et et et e et e e e et e e e e et e e e aaet s e e e eee e eeaean s 24
WASTEGATE SOLENOID (BOOST) CONTROL 1. tvvuuuteeeeeeeeieeiieenieaaneeaaeeseeeeeeennnnnnnaeenes 24
AuXiliary INjector CONLIOL .........ceeiiieeieiesiie ettt ee e e sreee s sreeesrree s 26
Nested or ComplexX Map FUNCHONS........uii e s e e neeean 26
Edit the Wastegate Solenoid Map.........c.eevieeiiiieiiiin e 27
Sy o= To = LAY o] o] [ Tox= L4 o] 1S O 30
Tuning with Subaru Active TImiNg SYStEM.......ccceiiiiieiiee e 30
Tuning the Ford XR6 TUrbO SYSEEM ......ccviiiiiieciee e e 32
IMport Map Data FUNCHION ........ooeiieiie e e e e e e e 34
LIVE DAta DISPIAY .. eeeeeeeniit e ettt e e e et e e e e e e e e e e e e e e e e e aee e s 35
[0 1= B o o o T TSR 36
LTIy 7= =1 (o o O 37

Commercia in Confidence Page 2 of 56



XEDE Dir€Ct PIUG-IN ..t e e e e e e e e e e ae e 37

SuBARU MY01-05 WRX, WRX STI, FORESTER GT, LIBERTY RS AND LIBERTY B4.....37
MITSUBISHI LANCER EVO B —8.....ii et ea e 38
XEDE WIEE-IN . it ettt e e ettt e e e et e e e eeea e e e e et e eaesbaa e e eerennnaaaees 39
(01 11007 o I @20 ] 1= o3 110 o < 40
Additional FUNCHONS / WITING ... coeieiiiiee e e e e e s 46
[0 AV = oL PSSP SPR 46
L A Y 46
What iSamap DanK? ..o e 46
How many maps can | have?............coeeiiiiiiecieee e e 46
What MapsS MUSE | NAVE? ..........ooiiiiee e 46
(021 V| =L o 1 [0 ]\ 3SR 46
What wiring must be in place for thiSto Work? ...........ccceeveieiieeinenn 46
XEDE CONNECLOL ... .vvvieieieeeicieiieeeeeeseeitnreeeee s s e snnnteeeeeessssssnneseeesesensnnsnnens 47
PROGRAMMING ....uuiiitee ettt ettt e e e e e e et e e e e s e et e e ee s ee e e ee e e e eeeeeae i eene s 47
How do | program the Danks? ... 47
Intercooler Water Spray on Rev B onWards...........c..occvevieeeiiie e 48
L A QY 48
(02N V| =L o3 1 [0 ]\ 3P 48
PROGRAMMING .....uiiites et e e e e e e e e e e e e e e et e et e e ee s ee it e e ee e e e a e eneeee i eene s 49
OTHER APPLICATIONS — VTEC, AUXILIARY FUEL PUMP, SHIFT LIGHT ..o 50
Auxiliary Fuel Injection on Rev B onwWards XEDES........ccccveeiieeeieeesiieeeseeesseessnnennns 51
L A QY 51
WHAT IS AUXILIARY FUEL INJECTION USED FOR? ...uuiiiitiiieieeieeeieee e eet e ees e eeneees e 51
(2] V| =L 1 [0 ]\ 3SR 51
[N =g T = 0] = 10 52
[N =l ] = ] = 10 53
PROGRAMMING .....uiiities et e et e e e e e et e e e e e e et e e ee s eeaa e eee e e e eeneeee i eeee s 54
FUtUre ENNANCEMENES ...... oot e et e e e e e e ra e e e e e e eaa e 56
V2 V3 CONVERSION IN THE FIELD .. uetuuuviteeeeieeeineeesaestuneesaeesnnereeeesnnneenssessnnnensaeeen 56
V3 NAMEABLE VARIABLES. .. .ccititiuiiitteesiee et eeeeiaaesttaeeeasstaneesaaeeananseenaeeanareeaeesnnnss 56
SMART KNOCK AND SMART FUEL CONTROL c..uutiitesiieeeiteerieeeeteeeeinee st eeeesaesnnneeeneees 56

Commercia in Confidence Page 3 of 56



What is an XEDE?

ChipTorque’ s XeEDE is a sophisticated tuning tool designed to deliver increased power
and torque, optimal throttle response, improved fuel economy and smoother
acceleration.

The concept of ChipTorque' s XEDE began as a solution to the need to re-tune vehicles
whose engi ne management systems had migrated from the previously standard
performance chip. The XEDE was created by Lachlan Riddel and his in-house
Research & Development team.

The XEDE is an interceptor style Engine M anagement System. It generates changesin
fuel and ignition by changing the factory ECUs load and crank reference input
signals. The XEDE then uses the factory control of coils and injectors to deliver the
fuel and timing. It has additional functions of boost control, water spray control or
potentially any other on/off or PWM function including injector drive for an
additional injector.

All XeDESs are supplied with a base map selected from ChipTorque' s program
database and based on the vehicle’ s modifications which you would list on
ChipTorque’s Order Form. Through easy instalation using either adirect plug-in
harness or wire-in harness, the XeDE allows you, the programmer, to fully custom
tune the vehicle s parameters using XM AP software to give the most accurate result
for your customer.

How it works

XEDE iswired or connected into avehicle s factory wiring loom and intercepts the
signals traveling to the ECU. By intercepting the crank reference signal we can
advance or retard timing. By intercepting the load signals, e.g. analogue voltage of an
Air Flow Meter, we can make the mixtures richer or leaner by giving ahigher or
lower load signal to the ECU.

Benefits

The benefits of using an XEDE over other tuning options are:

M ost factory parametersareretained

Cold start functions

Idle control

Knock sensor functions

Closed loop control

Limp home operating strategies
Fan and Air Conditioner controls
Immobiliser functions

wn W W N N LN N
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Fast Tuningin Real Time

8 With over 15 years experience in tuning engine management systems —
both factory and aftermarket —from Australia, Europe and USA, Lachlan
and his design team incorporated what they believe to be the best functions
from al the engine management systems they had tuned into the XEDE's
tuning software — XMAP. This means fast on-screen tuning inreal time.

Base Tuning M aps Supplied

§ ChipTorque's extensive database of performance programs collated from
many instances of custom tuning in Australia and the USA can give you a
great start point for your tuning.

§ Base maps can be emailed on request

Not Processor Specific

§ Canbetuned to auto / manual / series| / series |1 regardless of current
software in factory ECU.

Cost Effective Tuning Solution

8 No contracts

8 XMAP software available as free download from ChipTorque' s XEDE
internet site www.XEDE.com.au

Cheaper and easier than using an aftermarket engine management system
Can be tuned at any time, in the car, anywhere.

§
§

Customer Support

8 Ongoing local R&D
§ Expanding product range
§ Tuning phone support available

Specifications

- Maximum of 4800 adjustments

- 0.1% fullscale accuracy on MAF, MAP and TPS adj ustments
Degree accuracy on timing adjustments

- Support for hall and reluctor type crank and/or cam timing signals

- Support for anal ogue or frequency MAF and MAP/load signals

- Internal Storage space for up to 12 tuning maps

- Oneadditional 10-bit analog input

- User configurable load axis, input and output variables, adjustment range, and math function
for each map

- Two unigque Tuning map banks

- Two high current outputs for boost control, water spray or auxiliary injector, etc.
Remotdy installabl e bi-colour status LED
Fully sealed unit has rugged and lightweight housing
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Supported Vehicles

Our XEDE range is constantly expanding through continual Research and
Development at ChipTorque and also through development assistance from our trade
outletsin Australia and the US.

Make Model Year Engine

Ford Falcon EL — AU 4.0L 6cyl
Falcon BA 4.0L 6écyl
Falcon BA 5.4L V8

Holden Commodore VN-VZ
Jackaroo 3.0L

Mazda 323 Protégé 01-05 1.8L
SP20 01-05 2.0L
RX-8 04-05 Renesis 13B
MX-5 / Miata 1.8L

Mitsubishi Lancer 98-01 1.8L
Lancer 02-? 2.0L
Lancer EVO 6-8 2.0L
Magna 3.5L V6
Mirage 95-01 1.5L
Lancer 1.5L

Nissan 3502 04-05 3.5L
Skyline R33 2.5L
200SX S13-S15 2.0L

| Porsche | Some 993/996

Subaru WRX 94-05 EJ20T
WRX STi 94-05 EJ20T
Forester XT 03-05 EJ25T
Forester GT 94-05 EJ20T
Liberty 91- 2.2L
Liberty RS 91-93 EJ20T
Liberty B4 98- EJ20T
Liberty B4 2.5L
Impreza STi 05 2.5L
Impreza 01-05 2.5L

Toyota Landcruiser 100 Series 41 V8
Landcruiser Prado 4.7L Petrol
Hilux 3.4L V6
Soarer 1JZGTE
Corolla 1.8L

Commercial in Confidence
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Suitable Applications

ChipTorque recommends taking the following into consideration when deciding if the
XEDE is a suitable option for programming your customer’s vehicle.

wn W W W LW W W

Vehicle' s current modifications
Customer’ s planned future modifications
Camshafts

Injector size

Boost level

Customer’ s expectations

And their Budget!

The XEDE does have limitations. An interceptor unit cannot:

wn W W W W

Always feel free to contact ChipTorque for advice on the best solution.

Increase rev limits

Adjust commanded idle speed

Easily increase speed limits

Easily change gear shift points

Facilitate injector changes greater than 30%

Commercial in Confidence
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How to tune with the XEDE

Introduction

It isimportant to understand that the XEDE is an interceptor style of Engine
Management System, sometimes referred to as a piggy-back system. As such there
are certain fundamental rules and principles that must be adhered to when attempting
to tune an existing engine management system using an XEDE.

The Basics

The XEDE integrates with an existing (usually factory) Engine Management System.
The operation of the XEDE is to modify the signals (\VVoltage or Frequency and
Crankshaft Reference signals) before the main PCM/ECU seesthe signals. By
changing the values of these signals, the resultant outputs from the PCM will be
changed. If, for example, we effectively reduce the voltage that the PCM sees on the
MAP sensor wire a Full Load, the PCM will see asignal that equates to less load.
Using this modified input signal, the PCM will open the injectors for lesstime asiit
expects the engine is under less load and therefore requires less fuel.

Changes are made in the Maps on the screen and provided the XEDE is on-linethe
changes will be made immediately in the XEDE. When there is a difference between
the data stored in the XEDE's RAM and the data on screen, an error message will be
displayed.

Uploading the data will load the data from the screen into the XEDE's RAM. It will
remain there, active, unless the XEDE power isremoved. (i.e. if theignitionisturned
off.) Before completion of tuning, or at any time during the tuning, the data must be
“burned” to the XEDE thus making it permanent in the XEDE ROM.

While the engine is running, temporary changes can be tested in the XEDE without
changing the permanently stored (burned) data by using the upload function but not
burning the data before disconnecting the laptop from the XEDE.

Best Practice Procedure:

Connect cables to laptop

Open XMap software

Turnignition on

Press F8 to download and show all Maps

Alt-F / Save Asto save the existing file before making any changes
Make changes and tune as appropriate

Alt-F / Save Asto save as anew file name

NogrWNE
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8. Citrl-U to upload (if necessary)
9. Citrl-B to burn to XEDE

10. Ignition off

11. Exit software

12. Disconnect laptop

Glossary of Basic Terms

AFR Air/Fuel Ratio as measured using a‘Wide Band’ style O, exhaust gas
sensor and meter.

Map The editable Table/ Grid of datain the XM AP software.

MAP The Manifold Absolute Pressure as derived from the M AP sensor.

Key Shortcuts: (in order of usage)

F8 Download and show al Maps

Ctrl-U Upload the data on-screen into the XEDE

Ctrl-B Burn (make permanent) the uploaded data into
the XEDE memory

Spacebar Move cursor to current active point or cell.

Right mouse click  Activate Edit Menu options

F11 Align Graphs with Maps
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Connecting to the XEDE

Comms Setup

The XEDE communicates with the laptop using the XM ap software and a serid port.
The serial port can be specified (evenif itisaUSB or PCMCIA adapted serial port)
from the options menu under Comms Setup.

Preferences

Some basic preferences can be set up from the Preferences under the File menu.
Important ones that avoid common errors are:

Commercial in Confidence

XMap Preferences k E|
General ] Maps ] Auta Savel
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Modifying fuel

The XEDE modifies the fuel delivery by changing the load variable before the PCM
seesthe result. Theload variable might be MAP (Manifold Absolute Pressure) or
MAF signal (Mass of Air Flow). Lowering the value (ie-10%) will lower the amount
of fuel delivered asthe PCM reads alower load signal. Increasing the value (ie
+10%) will increase the amount of fuel delivered asthe PCM reads a higher load
signal. Thisshould work as stated for MAF systems.

InaMAP (speed/density) based system, on a naturally aspirated engine, the load
value cannot exceed the value for atmospheric pressure or the PCM islikely to set an
error (faulty map sensor — voltage too high). In order to achieve more fuel delivery in
this application it would be necessary to mechanically increase (bigger injector or
more fuel pressure) the total fuel delivery and decrease the load signal everywhere
other than where the extrafuel is needed.

It is extremely important to remember that in changing the load variable, as described
above, the fuel delivery is changed, but at the same time the PCM is given signals
which would eguate to less load and the PCM’ s original program islikely to have
more ignition advance at these loads. The normal procedure for safe tuning, then, isto
start with, say, -2° (minus two degrees) in the high load section of the timing map
and then use the fuel style (MAF or MAP) map to lean out the fuel mixturesto an
appropriate value, then re-advance the ignition timing if possible. [For example -10%
in MAF table may add 4° (4 degrees) more advance however the engine only requires
two more degrees of advance. So for this point the MAF table value will be -10% and
the timing table value will be -2° (minus 2 degrees). Note that thisis 2° (2 degrees)
more advanced than the standard PCM program had at this point.]

(8171 '@i [B1] Map 3: Timing, timing +/-
wy o [4674pm, 5%] [~ Colourize [ Persist ) ru [4675mpm, 5dX) [ Colourise [ Persist
oo |00 00 00 00 00 00 00 |00 00 00 00 0.0 00 00 50 B0 50O B0 RO RO AD
|00 00 |00 (00 00 00 00 00 00 00 00 s5|0.0 |00 00 B0 50 50 B0 -B0BO0 A0 RO
(00 00 00 |20 -20 -20 -20 |-20 -20 -20 [-20 |00 |00 00 |20 -20 -30 30 -30 |-2.0 -30 -30
= (00 00 00 [-90 -11.5-11.5-11.5-11.5-11.5-11.5/-115 e (0.0 |00 00 -20/-20 -3.0 -30 3.0 -3.0/-30 -3.0
(00 00 00 |90 -11.5-11.5-11.5-11.5-11.5-11.5-115 (00 (00 00 -20 /20 -20 -20 20 -20 [-20 -20
ar |00 00 |00 (90 10.0-10.0-10.0-100-10.0-10.0/-10.0 ep|0.0 00 00 20 -20 -20 -20 -20 -20 -20 -20
=(00 00 00 51 51 -10.0-10.0-100 100100 100 »|00 00700 20 20 20 20 20 20 20 -20
=|00 [00 |00 [00 00 100 |61 |61 |51 |61 |61 =|00 00 00 00 00 00 00 00 00 00 00
|00 00 00 (0.0 0.0 00 00 (00 00 00 |00 w00 00 00 00 00 00 00 00 00 00 00
/0.0 00 00 00 |00 00 00 00 00 00 00 /0.0 00 00 00 00 00 00 600 00 00 60

y © 8 B B B B 8 8B B B B sy 8 B B B B B B B B E
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Modifying Timing Values

The XEDE relies on modifying the crankshaft reference signal (whether from the
distributor or acrank angle sensor) before it is read by the PCM, in order to change
the effective ignition timing. Thismeansthat dl things related to this crank angle
reference are aso likely to be moved, provided that the original engine management
(PCM) software is configured to do so. Importantly, these can include variable
camshaft timing.

If the timing signal is advanced by, say, 5° (5 degrees) then the ignition timing will be
advanced by 5°, however in an engine with variable camshaft timing it is likely that
the camshaft timing will be advanced by 5 ° also because the entire crank angle
reference signal is now 5° further advanced. This may be either advantageous or
disadvantageous but needs to be kept in mind when tuning an engine with infinitely
variable cam timing. Aside from the above point, tuning the engine’ stiming is
achieved by adding or subtracting (advancing or retarding) a number of degrees from
the car’ s original ignition curve a any given point.

The XMAP software and XEDE hardware perform extremely detailed interpolation
between operating points in the maps. It is entirely viable to have -5 (minusfive) in
one point and +5 (plusfive) in an adjacent point. The interpolation software will
generate a smooth, proportionally linear (three dimensional) ramp between the points.
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Screen Functions

When the XM AP software is communicating with an XEDE via the comms cable each
map will show, at the top of the map display, an RPM and load value (x and y axis for
the map) inreal time. Also in each map ayellow highlighted block will show the
current position within the map. Beside the real-time display on each map are the
undo and redo buttons which will undo or redo one change per button press.

Active RPM
and load

o \ [B1]Map 2: MAP Man. scale +/- 25%

N

[ Colourize [ Perszist

0o 00 00 00 00 00 o0
00 00 00 00 00 00 o0
2.0 -20 -20 -20 -20 -20 -20 -20
8.0 -80 -100-129-129-129-129-1219
8.0 -11.9-139-168-139-19.9-13.9-1319
- 29-129-129-141 141
61 -61 -B.0 B0
-39 -39 -39 |-39
0.0 00 00 o0
0 |00 0.0 00

BB B

Active cdls

0.0

o |2
B |2
(i)
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The graphic (3D) display is best used as a guide to mis-typing. Thisis particularly
good for finding a negative instead of a positive value; or vice versa.

[B1] Map 3: Timing, timing +/- 10deg

w cw [Orpm, 0%) [T Colourize [ Persist
oo (00 00 00 1.0 - 5.0 |-6.0
os (0.0 00 00 1.0 - -6.0 |-6.0
w00 00 00 1.0 - -8.0 -8.0
en |00 00 00 00 -8.0 |-8.0
(0.0 00 00 1.0 -8.0 |-8.0
en|0.0 00 00 1.0 -8.0 -8.0
(00 00 00 1.0 : 0|40 T .0 -8.0 80
(00 00 o0 o0 00 -30 40 48080 -850 80
0.0 00 Q0 00 00 00 00 00 00 0o 00
/00 00 (0o 00 00 00 00 00 00 00 00

y° 8 8 8 B § 8 8 B § 8
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Editing a Map

There are several ways to change the valuesin amap. In order to edit the valuesin a
particular map, that map must be active (ie. in the Active Window). Click anywhere
in the required map with the mouse or use key combinations Alt-1; Alt-2; Alt-3 etc.
will cycle through the maps to activate. (i.e. Hold down the ALT key and pressthe 1,
2 or 3 key etc. at the sametime.)

1. Navigating within the Active Map:

Use the mouse to click on an individua cell. The cell will highlight
with dots on the border of the cell.
Or use the Arrow keys to move the Active Cell around within the

map.

2. Editing a cdll:

Type the value directly into the cell. To type a negative value put a
minus sign before the value.
Right mouse click in the cell to bring up awindow of options for
editing the point or the whole map.

- The value can be scaled with a+ or — percentage

- The value can have an offset added (including a negative offset)

- Thevalue can be entered (filled) directly

- The value can be zeroed

1'*._?!_%5

A Rarete abealiia 01008 %
: —w@ Right click

o cu [4673pm, 54%] [ Colownize [ Persist anywhere

inthe map
00 00 00 00 00 00 00 00
00 0o 00 00 00 00 00 600
00 0.0 463 463 463 463 463 463

00 00 483 522 522 B41 EBE3 VR
00 00 463 620 B2.0 EE3 720 Ey

=

=
=
=
=

.0 00 463 E2.0 B1.2 BE.3 800 2
00 0.0 E20 620 E20 73.4 843 3¢
00 00 E20 620 B20 922 922 9
0o 00 00 00 00 00 00 0

Seleck Row
Select Column

588888
=
=

o|00 00 (00 00 00 00 00 0/ Scale...
B 2 B Add Offset, ..
y 52 8 7 8 R B Fill...
Zero
Interpolate. ..

Insert Column (RPM point),..
Insert Row (Load Point). ..

Delete EES map...

Import map data. ..
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3. Editing a block or area:

To select ablock or areaof the map hold the shift key and use the
arrow keysto mark (highlights in blue) an area.

Or left mouse click and drag to mark a block.

Once the block is marked, either right mouse click in the block or
use Alt-e to activate the Edit menu.

From the Edit menu the modification options will be available
including Fill, Offset, Percentage or Interpolate through an axis.
Interpolating through the x then the y axis will interpolate through a
plane or marked block.

[NOTE: The Edit menu has Optionsto: Edit the whole active map or
Selection to Edit the Marked Block. It isimportant to activate Selection
not Map if you wish to operate only on the marked block.]

[HINT: To edit at thecurrent point, hit the spacebar to takethe
cursor tothecurrent active cdl(s) in theMap ]

4. Inserting arow or column:

- Toinsert anew axis point, right mouse click on the cell just above
the required insertion point, click Insert column or row and select
the Load or RPM Value to insert.

5. Editing the axis values:

- A number of important possibilities are available when editing or
creating a Map. Right mouse click in the Map of choice and select
Edit Map. Thiswill bring up the edit window with several options.

- Editing the RPM or LOAD POINTS - Directly enter the values
into the RPM and LOAD POINT lists. The minimum RPM
spacing between adjacent pointsis 100RPM. [Note as at Version
2.0 of XMAP software, that inserting additional values will add
rows or columns to the end of the maps at full scale. Thiswill be
adjusted to a zero value in alater version of software.]

- Changing the LOAD VARIABLE — The Load Variable can be
different for different mapsin amap bank. The Load Variable will
normally be the primary Load variable for the PCM ie. MAP if
MAP based or MAF if primarily MAF based. It can also be TPS or
another input. NOTE: a combination of variables can be used in
two mapsto generate a complex axis. Thiswill be discussed later
under NESTED or COMPLEX MAP FUNCTIONS.

- Changing the Math function — For most maps, the function should
be set as“ Scale (Multiply)” and obvioudly the ignition timing
change map should be set to “Timing Change”. The scale function
literally applies a multiplier to the current value. Eg. A 2volt input
signa with a+10% scale value in the map will output 2.2volts.
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Thereis similarly “ Offset (Add)” which will add a percentage to
the value. Adding a (—) Negative percentage will obviously
decrease the values by the amount.

Setting the output to Pulse Width will alow direct setting of Pulse
width output (in Milliseconds) for the outputs on XEDE Pin B8
and B9. See PWM OUTPUTS for more detail.

Setting the output to Absolute Output will alow direct output of O-
5 volt analogue voltage or if output is PWMO will output duty
cycle for controlling asolenoid valve i.e. Wastegate control for
boost.

Your screen will 1ook like this— don’t be afraid — click on the
map you want to change to make it the “ Active MAP” (the one
you’ re working with right now).

i BT W)

[0 Jo0 0D o0 00 01 10 00 00 ai bb
00 00 00 D0 DO 01 10 00 0o ae
LU UL UL M AU S M U
(LR TR TR (R YOS L R L R L PR R
oo 00 oo 18168139190 118188
S T T gt o 1-141 141

Pl BLE iRt I~ Colou [~ Pansd

w00 J00 00 Q0 0B 00 Q) 10 00 00 af
=00 00 00 00 00 00 03 10 00 60 an
AUl L UL U UMl Rl
w00 00 00 B 128 143 100 180 180 208 HE

Hanead

= |00 00 00 80 129143710 180120 200 A8
o Afiasdas

4an 1111
e

T 1] s 0 Ll B0 80
= fo -an an
s [T HE) ™ Cobamss [~ Parid ra EMp %] 1 Colesie T Pasy BT _'I,i'm |
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Output Scaling

Output Scaling is accessed from the Features / Output Scaling menu.

'm Output Scale Factors |H|E|E|
Set output cales factar for Analog and Frequency channel outputz. Use this when
non-standard components [injectars or MAF/AMAP senzors, etc] are installed. '/ oK
Adjust Dutput Scale Factors x Cancel
AMO AMT AMZ Freqd
B [ ER B | E ? Help
= =] =] =
EZ IR B EE

Toon ¥ i~ [oss ¥ [ome ¥ T [mox

Settal ‘ ESelhﬂ% Settad ‘ Settol ‘

Output scaling allows a globa change to be applied to an individual analogue voltage
or frequency. Thisisuseful for an increase in injector size, for example. By
multiplying the Map sensor input voltage by 0.945 asin the example above, we may
globaly dlow for adlightly larger injector by providing alower load signal to the
ECU under al operating conditions. Obvioudly there are bounds outside of which the
ECU will not accept such input changes.
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Output Clamps

Output Clamps are accessed from the Features / Output Clamps menu.

Adjust Output Clamps @

These zettings et the upper voltage limit an analogAfrequency output will reach, [y
I1ze to prevent the ECU from detecting over-range eroms, e, to keepthe i JDK _______________
analog zignal within the niormal operating range.
Adjuzst Output Clarmps x Cancel
AMOD AN AMZ Freqd
[ B B B T ? Help
-l = =l =
i B B Ri_JY
= 273N —_ 273 294N B00Y

Settoh Settoh Set tu:uE‘ Setto b

Output clamps allow a voltage or frequency clamp to be applied to any of the output
variables, meaning that regardless of how high the input value gets, or how much
moreis applied to the value through the Map tables, the value will not exceed the
clamp. 2.73 voltsin the example above for ANO and AN1; and 3.94 volts for AN2.
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Security

The XEDE has a security function allowing a password to be entered to protect the

data stored in the Maps. The password is entered from the Maps / Security pull down
menu.

' XEDE XMap V3: DOCUMENT1.XM3
File Edit BEERS Diagnosis  Setup  Options  Help

~

[ = [E MHewMap..
Mews Map Bank...

Data Mo
Tuning
Rev |
Hide All Maps
[v Engit
Upload maps to ¥ede Chri+U

Timing 5 Daownload maps from Xede  Chrl+D
Analog S Download and show maps  Fa

Burn current maps... Ctrl+E

Enter password, ., |

¥ede Skatus  Connected Active rap bank: 0 o Maps Real urits isplay

When you connect to an XEDE which has the security password already set, the
following screen should appear:

NEEHe 22 i

Data Monitor
Tuning "Warmings =T
Rev Limit  [7500 5 = Enter Password

The tuning calibration in this Xede iz pazsword protected,
To view live output data, enter password:

W Engine zpeed || 4” 0
OO
v

Timing Signal Active
Analog Signals Active

ANZ in
v
ol
—
Out, Marker
Ixede Status  [Connected Mo Map Banks Mo Maps Real units Display
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If you incorrectly enter the password, or attempt to enter past the password, the
following screen will be displayed. You can display input variables but not modified

i.e. output, variables.

= KEOE Xbiap ¥3: DOCLIAErRT 1, K83

Fie  Edit

Maps

hede| 2?2

Dt Moty

1E58
Ty Siaral dziran
Anmog Sona Activs

sk, aknr

Comde Stabe  Conrected

Disgross  Setup Opliors - Help

i

RPM

AN1 pant
* 0D

ANZ im

t

Jurttee map hanks 0

Mo Mapes Fomal umit= Cnplowr

Y ou cannot tune the Maps at this point without knowing the password. However, you
can reset the password, but it will clear the datain all Maps back to zeros.

To do this, hit F8 or Ctrl-D to begin the download of Maps.
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»'w XEDE XMap ¥3

File
-

O =

Data Mo
Tuning

Rew |

¥ Engir

Timing 5
Analog 5

Out, b

Aede Status

[Maps

Hide All Maps

Download maps from Xede  Cbrl+D

Download and show maps  F& 5

Eurn current maps. .. Ctr+B

Security

Diagnosis  Setup  Options  Help

|

Connected

Active map bank: 0

Mo Maps Real units Display
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The following screen should appear:

= Security Password

To download the tuning mapsz in this Xede, a
authorization passward is required.

If you da nat know thiz password, you can still une
uzing this #ede, but the tuning maps will be completely
erazed first,

Select ane of the following:

“Authorize; Enter pagsward

‘ | q/ T Pazzword I

Mo authorization: Initialize data block

x. . Eraze current tuning data [:\L

¥ Cancel ‘

If you click the Erase current tuning data button, the following screens will appear:

Confirm Erase Tuning Data

This will completely erase the internally stored tuning data. ..
[ Are you sure wou want ko do this?

Then we give you a chance ...
Yes Mo

Re-confirm Erase Tuning Data

L | E Are wou sure? Tuning data is unrecoverable!
L

T&s | Mo

T

And another .....

About to erase

Andfinaly ...... !
L] E Last chance. .. do wou want ko abort erasing tuning data?
]

Yes Mo
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Then you get .... Maps full of zeros!!

[IFE] Mg 15 AP Turh. scals «f 5%

[B1] Mag 3= MAT Naii. scals B Map 3T 1 L M [E] M AL alrssdatn i

[ite [E85Eer 171 1 Coste ™ Pt
Tan | TR

EEEESEEEE
s i AERE R anald
= SEEEEES2E

mSSEEES22EE
SEEEESSEEE
- S=EEESBEEE

1]
o
o
na
(T
[T
[T
L1}
o0
I

Tamnlng . [81 ]| bz A, Beoari

Tuneasnorma .... Or ring ChipTorque for aBase Map to start from.
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PWM Outputs

The XEDE has two possible PWM outputs. The most common useis for boost
control. The second is auxiliary injector drive.

Wastegate Solenoid (Boost) Control

When the output is set to PWMO out and the Math Function is set to Absolute Output,
the value in the table will be the duty cycle output to the solenoid valve connected to
Black Connector Pin 6.

NOTE: Thisisagrounding output i.e. it grounds the earth side of the solenoid on
Black Connector Pin 6 to Black Connector Pin 5 which must be connected to chassis
earth. Thisisaseparate high current earth connection to the normal XeDE earth
connection on Grey Connector Pin 6. It must NOT be connected to Grey Connector
Pin 6; otherwise interference will occur, causing false trigger events.

~u Edit Bank 1 Map 4: Boost

Map description:® J w3 ca (Orpm, 03%)
oK
[Boost b | [0 Too Tnn Too oo oo (oo oo
: 125 125 125 125153 180 235 235
Yersion® Date® e
il &My 2 @251 251 251 251302 357 467 467
Author* | x Cancel 70376 376 3TE 3TE 451 537 698 B39
. e |50.2 50.2 502 50.2 600 71.4 929 929
5o | T00LC 100.C 1000 100.0700.0700.0700.0100.0
*Mate: This inf.ormation is gtored in the saved file DMLY, and 2 Help 4010001000 10001000 100.0 £100.0100.0
NOT inthe <EDE. 2 a|00 00 00 00 00 00 0o
Map Details xi00 00 0.0 00 00 00 00 00
o0 0.0 0.0 00 00 00 00 00
Map description [16 characters maxl  |Boost
i | | v8 B B BB B A B
Mate: 20 axis points maximurm. Separate values with commas. - e
RPM Points 100,200,300, 400,500, 5000, 7000,6000 tpm o [B st M=
Load Paints {4020 30,40,50,50,70,80.80,100 % Theta
LoadYariable  [.am7 in = ,ﬁj‘
Input Variable [ Pt in + | Output Variable [P0 oot = VR RT AR o PHi
Math Function  [Absolute Output »|  AdiustRange  [p00% = ,ﬁj‘

NOTE: when set to Absolute Output or Pulse Width the input variable will be
disregarded (it can be anything). The operating frequency for this output is set
under the Features menu, then Miscellaneous then Wastegate Solenoid.
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For systems that aready have boost control, i.e. Subaru WRX, the configuration is
often best done by using a scaled Math Function on the original measured Wastegate
Duty Cycle Input. For example, the factory ECU’ s boost control duty cycle will be
measured by the XEDE on Black Connector Pin 1 (usually blue wire / white trace) and
output to Black Connector Pin 6 (usually blue wire) plus any additional scaling from
the table, asin the example below. i.e. at 6,000 RPM and 70% load, 32% more duty
cycle will be added to what the factory ECU is outputting.

x|

~u Edit Bank 1 Map 4: Boost

M ap description:* oy [Orpm, 0%] [ Colourize [ Persist
|Boost Ok
wo |00 /0.0 0.0 00 00 00 00 00
\ersion® li Date li (0.0 00 00 00 00 1481951495
2l S |00 (00 00 0.0 47707 547
Authar® | 0 00 oo o4 @ .0 75.0
i 0 00 19 ph.2 85.2
£y .0 00 00 500852 852
*Maote: This information is stored in the saved file OWNLY, and 2 Hep 0 00 00 00 00 0o
HNOT in the XEDE. AT = 00 00 00 00 00
MapDetaiIs 1] 00 00 00 00 0o
1o : .0 00 (00 00 00 00
Map dezcription (16 characters max]  |Boast
e oo y 8 5 F 888 88
Maote: 20 axiz points maximum. Separate waluas with commas. - =
RPM Foints 1000,2000,3000,4000,5000,6000,7000,5000 O st - [O][x]
Load Points  10.2030,40,50,60,70,80,90,100 % i
LoadYariable  [LaM1in oy lﬁi‘
Input atiable  [SPwMOin  w| OubputVaisble [SPuMoow v e o
Math Function  [Scale Multiply)  «|  Adiust Range  [op 1003 5 lﬁi‘

= KEDE Khiap W3- FEWHE 260505 KM
Fis Edt Mape QUSSP faoross Tahp Optom Help

= m Miscellaneous Configuration

[ o B 8§ ibercocks watr ey, | Frequency |nput %
D, S ; V’ Ok
DM ot Clarnpa.. | v Uszelog-based scaling for
e EEETT— frequency-based MAF sensors
L - - 3 E
= X Cancel !
! ot T asisnate oleroid:
1 _0, : :
ST {___d—,,_\\ Sitjtlt:I'LT ili:;il.:lalfrequency for wastegate solenoid Piafhd
,-"" AMD G )
SR Fo Curent frequency: 141 Hz
TwwgSigd & Set Frequenc
sreknTonds Ak AL Bl s
¢ > Range=141-1200Hz
AMZ i i -
¥ 0 =
= L 141
Cut, W etk E

{recho Spaing | watm fpr
SR e

L,

Fade Tabsa  Pob Connmctad | AFT O7ETE TENEY 8 TPS Pl ursts Cuphay

The Wastegate solenoid frequency is adjusted separatel y from the table using this pull
down menu under Features/ Miscellaneous. The frequency is set in Hertz. Subaru
solenoids are normally 14 Hertz. Ford BA XR6 Turbo solenoids are normally 32
Hertz.
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Auxiliary Injector Control

Setting the M ath Function to Pulse Width and the output variable to Injector out 1 will
allow atable of injector on timein milliseconds. A small hardware change needs to
be effected on the circuit board of the XeEDE for this function to operate. Contact
ChipTorque for details before use.

Edit Blamic 1 Map 4 J%

Ll o

[T s 0K

Vesor® 10 Dade® T 0 406 = :
LT | X Coresl
Hole: The miomsabon m cloresd m e saved fle ONUY. and - Heb
HOT itk SEDE s
s Dl

Mg dacsesiption (16 characrars maw] T

Miohe N 2l poinds madm. Sepaats vwaliss with commas.
FOFM Portt 00,500 20080, 3000, 2500 4000 4500 5000 5500 6000

bowd Powitt 30,0 5055 60,65, 70, 75,80 25, 90.95,100 ¥
LowdVeisle [aMime =)

st Viarisiie W Ol Vit (lpctcr ot 1 =)
Mt Furtion [F.,...—....?..m—. T A |

Nested or Complex Map Functions

Maps may be nested so that an output result is the combination of say (2) consecutive

e [rpn O]

=20
=il
w20
e ol
m 20
wid
w10
m |00
UL
00
LI
00
=00

2z
a2
22
32
£V
B
14
L]
18
15
oo
oo
an

CE]
1]
4.7
(13
4.5
I8
=5
P4
Z0
15
[L11]
o
L]

.o
B
&G
Ed
]
4.2
X1

)
ZB
]
[L11]
o
L]

&0
5
[l
i1}
1]

v ! E % F E 5 E E B B 3 0 R RI

MAPS. Thisis perhaps best demonstrated with an example: to achieve a semi-closed

loop boost control with TPS modification, you could use two nested MAPS like the

following from a Ford XR6T
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Edit the Wastegate Solenoid Map

'B11 Man 4+ Boox abzolute 0-100% |
v cu [A673pm, 54%] [ Colowrise [ Persist anywhere
inthe map
w000 00 00 00 00 00 00 00
(00 00 |00 00 00 00 00 o0
|00 00 (463 463 463 463 463 463
000 00 (463 522 B2.2 B41 EE3 7EA
es|00 00 (463 F20 B2.0 BE.3 7E.0 820
so|0.0 0.0 463 B2.0/F1.2 BE.3 800 8
s |00 00 EB20 B2.0/E20 784 843 BRE3
w|00 (00 620 620620922 922 9]  Select Row
=00 |00 00 (00 00 00 00 0f Select Column
|00 |00 |00 |00 |00 00 00 |0
Scale. ..
y F B B B B 8 B 8 addoffse.
Fill...
Zero
Clickon Interpaolate. ..
Edit this
map Insert Column (RPM point). ..

Insert Row (Load Point),

Import map data. ..

Input variableis
ignored if math
functionis
Absolute Output.

Set math function
to Absolute
Output to set
absolute duty
cycle output.

N

(=1

~m Edit Bank 1 Map 4: Boost

Math Function™ |Absolute Output = Adiust Range  [g-100% i

Commercial in Confidence

tap description:®
JEDDSt
Vesion® [30  Date® [2310/03
Authar® I x Cancel
Load variableis
*Mote: This information is stored in the zaved file OMNLY, and 2 Hal .Y aXIS’. of may
: & nelp ieANlis
MOT in the ®EDE. .
manifold
“Map Details L~ pressureinthis
Map description (16 characters max) ]BGDSIS example, ieMap.
te: 20 ariz points mawimum. Separate values with commasz,
|500.1000.1 50&200&300&4000,50@@’ P
|1 (0,30,40,50,60,65,70,80,.90,1 %
) Output to
Load Varishid\ 1 AN1 in - temporary
Inp iable [P0 in Dutput Wariable [ser s | variable
o Userl
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Then edit the TPS

1 ight click and

| € [B1] Map 5: TPS Mod, scale +/- 100% [X] Right click ar

Modifier Map — select Edit this
B (4573pm;45%] [ Colowise ] Peisist Map

w00 00 00 00 00 00 00 00

= (-100. -100./-100. -100. -100. -100. 100, Select Row
o | =100, 100, -100. 100, -100. 100, -100.)  Select Calumn

L% & E i E E E E Scale. ..

Add Offset, ..
Fill. ..
Zero

Interpolate. ..

Insert Column (RPM point),..
Insert Row (Load Point). ..

Delete EES map...

Import map data. ..

- Edit Bank 1 Map 5: TPS Mod M=

Map descrphion;®

[TPS Mad v oK

Version™ 137 Date” [2310/02

futhor | . X Cancel. Load Variable “Y

| to TPSi.e AN2in
*Mate: Thiz information iz stored in the saved file DMLY, and - this case.
MNOT ir the =<EDE. 2
Map Details
Map description [16 characters max) ]Tpg bad
Mote: 20 axis points masimum, Separate values with#Bmmas, Input temporary
RFM Faints - [500,1000,1 EDD,EDDD,EDWEDDD,EDDD pm | A Varisble Userl
. from Map #4

Load Paints — |10,30,40,50,60.100 BoosiS

Load Yariable  |.aM2 in

-

[nput Y ariable ||_|SE[ 1

utput Varniable | pastdn oot i] ' S\Lﬁ%z;lable

b ath Function IS::aIe[MuItipI_l,l] LJ Adjust Range |42 q00% i
[ 4 Ar

Math Functionis set to Scale and Adjust Range is set to + 100% i.e. we can have
100% more or 100% less than theinput valve. Zero would be no change. The input
val ue is the output value from Map #4 which was temporarily stored in Userl.
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The actual PWMO Output then is, in this case, the duty cycle for the boost control
solenoid. It is derived from the output of Map #4 and effectively modified to reduce
boost (duty cycle) at low TPS values.

In the example, no matter what duty cycle is output from Map #4, the result will be
zero duty cycle for TPS values of less than 30% (minus 100% of any duty cycle set).
The two Maps are nested 0 that the actual output is derived from the functions of
both Maps operated consecutively. When using the nested functions like this, the
intermediate variable should be one of the User variables Userl — User8. These are
not input or output but assign the output of one Map into the input of the next. They
are temporary variables allowing nested control.
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Special Applications

Tuning with Subaru Active Timing system

Aim points for timing and fuel under high load/boost

It is very difficult to tune apost MY01 WRX or STi without seria data information
from a scanner or smilar tool.

The Engine Management on MY 99 onward WRXs uses the Knock Sensor in aunique
way. Thetiming control agorithm in the factory ECU can add ignition advance as
well asignition timing retard using feedback from the Knock Sensor.

Crllocemmes s and Sefiings EwapDesk spDeliel op. 2420 7550 Tue May 3 2005 13 4957 cav

T Ginaphe: | (it Wlbles | Camom 200 Braphing | Camtorn 30 Graphing | Log Pl Comeniz | Tee |

|
|L.] Warsinid Aboule Fressme [ogl Intshwia Tewpeushms 0] e byt B Fromy 8 stwg.sis Cluty Cpcie (5] Mo “W_f_' {u:h‘,ne |
|# Emgme Speed FPH| Thaoltls [peraey danghe 2] o Kook Lionsobon [*] Fiued Paang Dy 1] Fan iV Teaw | 0 Sral

11 bt Ty 171 i Flore Sarwca Wodiage (o] = blardok] Pl Passrne bobol Aol B HE[AFF) ek

|4 3 Lnzoon| Urchek & Lypy

The Subaru system expectsto learn timing IN under load as well as remove timing
under the engine tuning conditions described as ‘Knock’ or ‘ Detonation’. Use a
scanner or similar data acquisition tool to read the * Serial Data from the ECU. The
learned numbers for knock will probably appear (+) positive and (-) negative as you
accelerate the engine through a full power run. For MY 99 and MY 00 vehicles, this
number appears to give most stable power and work best when between +2 and 0. For
MY 01 onward, it is very important that it is > +4 preferably between +4 and +7 on the
dyno. This should yield between +6 and +8 degrees of additional advance on the road
with the extra cooling of full road speed airflow over the intercooler etc. It isalso
important to use extrafuel as a cooling agent to ‘ Quench’ the chamber dlightly to
achieve the best ‘learned values' for timing. The AFR aim points for 98octane
Australian fuel (i.e. BP Ultimate or Shell Optimax) seem to be best at 11.8:1 and for
Australian PULP 960ctane, approximately 11.0:1
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DeltaDash * Data log file for WRX MY-01 onwards

Lo Viewser - C2ARscuments and Seitiags SwagiDeshiop el el op 200 TS50 Tue May 3 200% 1349 57 o
Teran Gisphe | Dt Table | Cantors 20 Geaphang | Cootcm 30 Grapharg | Log Fils Commants | Tz |

| Codlart Tarmpasbosn 1] Warmlokd A bhzchia Pracuss (pag Friaka fa Tarparstus [ L] & Fuml Irgactior 1 Dk (%1 Mours Mods Graphiis ||
| aFued Cosection H1 %] w Engee 5pead FFH) 1 huni e Dceraney danaghes IE3  Frock Cowsctior( "] i Pan = Zoom T |

| | FeFusl Lysnang 1 1] ~ lgration Tmang [] 41 Flow Sgnen Viollage [Valls] = Hanivkl Asatve Prezese pag) T
14 [ 3 Unacom| Undheck 8| = |y

l

NOTE: For optimum performance timing curve in XEDE should be adjusted so that
knock remains greater than positive 4 throughout acceleration run (dyno ramp).

* DeltaDash SQubaru Diagnostic Tool & Data Logger is available from MRT in Australia.
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TuningtheFord XR6 Turbo system

First we'll cover the MAP sensors.

The BA Falcon XR6 Turbo uses 2 MAP sensors to measure pressure. The primary
load oneisinthe normal position in the Intake Manifold (we labelled this MAP Man).
The second oneisin the intake tract post intercooler but before the throttle body (we
labelled this MAP Turb). The primary oneis used in the normal configuration to
define engine load and the values can be lessened in order to lean the mixtures out. If
the turbo boost pressure isincreased, (as you would normally want to do on a
turbocharged application for more power), without using the XEDE to decrease the
MAP signal, the MAP value will likely be high enough to reach the * Boost Limit’
value at which the PCM will stop fuel injection (in asimilar manner to ‘Rev Limit’).

The complication is that the decreased values from the intake MAP sensor (MAP
Man) should reasonably match the values from the intake tract sensor ‘MAP Turb’
plus any allowance for throttle angle. It is expected that the ‘MAP Turb’ value will be
at or dightly above the current ambient Barometric pressure while the intake manifold
shows any vacuum. As the engine revs increase and the turbo begins to build boost,
the ‘MAP Turb’ could show boost even while the intake ‘MAP Man' till shows
slight vacuum depending upon the current throttle blade angle. Under higher throttle
angles, the ‘MAP Turb’ value should be almost identical to the manifold ‘MAP Man’
value. It is expected that the *“MAP Turb’ value may be just dlightly higher expecting
adight pressure drop across the transfer pipe and throttle body.

The recommended method, then, isto keep the amount of change in the*MAP Turb’
valuesthe same asin the*MAP Man’ table values but with possibly 1% less at values
over 40% load.

[B1] Map 1: MAP Turb, scale +/- 25% X| [B1]Map 2: MAP Man, scale +/- 25% x|
w o [Orpr, D] [ Colourise [~ Persist | oy ca [Orpm, 0%) [~ Colourize [~ Persist
ool0 (00 00 00 00 00 00 00 (00 00 00 oofQ0 (00 00 00 (00 00 00 00 00 00 00
es|00 00 00 00 |00 00 00 00 00 00 00 os (00 |00 00 00 00 00 00 00 00 00 00
g |00 00 00 2020 -20 20 20 -20 [-20 20 og |00 (00O 00 20 20 20 20 20 20 20 20

=00 00 |00 }-90 -125-148-18.0-18.0-18.0-20.9 -20.9 |00 00 00 -850 80 -100-129-129129-129-1249
|00 00 |00 ;-9.0 125148 18.0-12.0-18.0-20.9 -20.9 w00 0.0 00 -840 -11.9-139-16.8-19.9-1559-139-149.9
a|00 00 |00 }-90 -10.0-11.9-135-139-135-158 158 |00 00 00 -80 90 -109-129-129-129-141-14.1

s |00 00 |00 (51 51 &1 7070 -7.0 30 50 a|00 00 00 -41 -41 -41 -1 -B1 -B1 20 -80
x|00 00 00 (00 |00 00 616161 -61 €1 x|00 00 00 00 00 00 -39 -39 -39 -39 -38
o|00 00 00 00 |00 00 00 (00 |00 00 00 w(00 00 00 00 00 00 00 00 00 00 00
/0.0 00 00 00 00 00 00 00 00 00 00 /00 00 00 00 00 00 00 00 00 00 00

y 8 B H B B 8 8 H BB | B8 2B B BB B B B B B
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Next we need to consder timing.

Although the timing works exactly as in other applications, it isimportant to
remember that the BA Falcon Engines (excluding 4Valve V8s) have variable intake
and exhaust camshaft control referenced from the crank signal that we are using to
change ignition timing. This means that each degree of retard or advance of ignition
timing in the norma Timing Map islikely to change both cam positions by the same
amount. A suitable balance between minimising the timing changes to reduce cam
position change and retarding the timing to prevent detonation must be struck during
the tune process. Remember it may be possible to command atiming retard that could
be further than the PCM can physically move the cam timing to. Thiswould
obvioudy set an error condition which may be sufficient to cause a‘Limp Home
Strategy’ to be employed.

Now Boost Control

The original PCM has throttle and RPM based boost control. It is advisable to retain
this structure both for good vehicle drivability and to minimise any error conditionsin
the original PCM. The base maps come with the Nested M gp Structure of using the
‘BoostS Map to define the absolute Wastegate Solenoid Duty Cycle as a percentage
and the ‘TPS Mod’ table to modify that duty cycle. Asan example, at a say 2000RPM
and 40% load, the ‘BoostS Map has a duty cycle value of 100% and the ‘TPS Mod’
table has a value of -50%. The actual duty cycle for the Wastegate control solenoid
will be 100% x —50% = 50%
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Import Map Data Function
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M T i mild 00 60 06 04 20 20 20 2T A1 2% 25 8
4 Fise LW |70 L o 00 00 00 00 & 4% AR 4B -X¥ 23 23 23 30
| 00 18 48 98 98 18 19010 200
N he 02 @0 00 00 00 00 00 00 00 @0
Thisisthe Map ] : 14 00 N0 0K @O0 00 00 00 00 oo
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Select the existing

Once all selections are file that we will be
made, click GO-Create importing the Maps
to do the import, then from.

click All Doneto return
to tuning screen.
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Live Data Display

A useful way to visually see the changes as they are applied to the load variablesis
the Live Data Display screen. Select the items to be displayed, the bar graphs will
display the value as a percentage of total measurable value. If an output clamp is set

and the value reaches that clamp the Bar Graph will turn red.

~mw Live Data View

Check itemsz to update in real time.

Binary Outputs
I Show Enock attenuation® OFF
v Show wiater zpray state E; N

v Show the effect of scale factors and clamps in this data

AN AN AN2 Freql
v Show AND v Show AN1 v Show AN2 I

Injector drive outputs
[ Aux Injector 0% [ Aux Injectar 1%

N

*Mate: not dizplaved for password-pratected maps

In Olut* In Out In Olut* In i

v BPM

043

“Wastegate Duty
v Show Duty

In

Olut*

? Help

I

loze
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Data Logging

The XMap software can generate datalog files to assist with the tuning. Thefilesare
saved in a.csv format meaning they can be opened in MS Excel and edited or
analysed or graphed using the standard Excel capabilities. Thisis particularly useful
for checking the correlation between current RPM, current MAP value and current
Wastegate duty cycle, for example.

The datalog is enabled from the Diagnosis / Data logging pull down menu.

Select
what isto
be logged.

Set thefile

m XEDE Data Logging

name.

Commercial in Confidence

\ 4

\LD
v l-'LEInse
v Timing Adwvance
v -2AN0In v -AND out
v -xaM1 iR v -=AM1 out Mark Event ['B'...
[ AN2in I »ANZ out
[ -xFreqlin I -»Freql out Clear log fil
[ =Pwhlin v =Pt aut =
[ knock Adjust
[ “water Spray Editfile A [:ig
I InjOPw
Inj 1 P
? Help ‘
[~ Data Log Enabled [Logaing when checked]
Log Filendge
|E:'\><ede D}'WQTCSV Browse]. ‘

Click hereto start and to
stop the data log when
all parametersare set
correctly.

If MSOfficeisloaded, clicking
on Edit File will openthe Save
Datalogin MS Excel.
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Installation

XEDE Direct Plug-In

Subaru MY01-05 WRX, WRX STi, Forester GT, Liberty RS and Liberty B4

Toolsrequired

10mm socket and ratchet
Straight blade (no 3) screwdriver

Remove the three trim/carpet retaining buttons from
around the passenger floor (two at upper left and one o il ﬁ )
at right). I

Peel back the carpet to expose the metal ECU cover
plate.

-

Remove the three 10mm bolts and one nut which
secure the cover plate and remove the cover plate.
(Note: The edges of the cover plate are sharp. Care should be taken when removing
or replacing the plate from the floor area) (Fig.1)

Confirm that the ignition is off and disconnect al the
connectors from the ECU.

Plug the XEDE harness connectors into the ECU.

Next plug the original ECU connectorsinto the
matching XEDE connectors. (Fig.2)

Using the lower 10mm ECU retaining nut, secure the
XEDE chassis ground. (Fig.3)

Route the XEDE harness to a suitable location in
which to fit the XEDE unit. Care should be taken to
prevent any wiring from becoming pinched between
the cover plate and the ECU, etc.

Connect the XEDE unit to the harness.

Switch the ignition on and check for aflashing red
LED between the connectors of the XEDE unit. Start the engine and confirm the
LED switchesto green. (Fig. 4&5)
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Refit the metal cover plate, carpet, etc. leaving the XEDE tuning cable accessible
until tuning has been completed.

Mitsubishi Lancer EVO 6 —8

The factory ECM islocated behind the glove box and mounted vertically.

Open the glove box and remove the clip/stop on the RH side of the glove box, then
carefully lever the left hand stop past the dash pad and lower and remove the glove
box.

Remove the ECM wiring cover panel.

Remove the connectors from the ECM which is located behind the left front kick
panel.

Find the brown/white wire which is located in the
largest of the four ECM connectors. (Fig.1)

Remove the brown/white wire and terminal from
the connector body. To remove the terminal,
carefully lift the white locking tab that runs across
the connector body using a small screwdriver.
Next, use asmall pick to carefully lift the terminal
retaining clip. Whilst the clip islifted, gently
remove the terminal by pulling on the brown/white wire.

The XEDE harness contains aterminal of the same type that was removed. Fit this
terminal into the space that originally contained the brown/white wire.
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Join the original brown/white female terminal to the corresponding male terminal of
the XEDE harness and insulate using the heat shrink supplied. (Fig.2& 3)

Connect the matching ECM connector into the main XEDE connector.

Refit all of the connectorsinto the ECM, fitting the main XEDE connector into the
forward most connector location.

Connect the power ground wire of the XEDE (Wire
with the eye terminal fitted) to a suitable chassis
ground. (eg. 10mm bolt that secures the vehicle
grounds at the ECM bracket)

Turn theignition on and the LED located between
the 2 XEDE connectors should flash orange.

Start the engine and the LED should switch to a
continuous green colour. (Fig.4)

XEDE Wire-In

For any vehicle other than the Subaru and Mitsubishi listed above, the XEDE isfitted
using a generic harness wired into the vehicle s factory wiring loom.
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Crimp Connections

A crucial part of wiring an XEDE is reliable fitment using suggested crimps. No scotch
locks!!

Recommended products for XEDE wire-in
fitment.

- Crimping tool: Utilux No. 61
- Crimps: CT Part No. AMG 0-0062306-2

Toolsrequired for Quality
Crimping

Examples of Crimp tools:

1 = Utilux No. 61 Crimp tool
2 = Wire gripper pliers

3 = Heat shrink torch

4 = Insulation tape

5 = Fine work insulation tape
6 = Heat shrink tubing

7 = ChipTorque crimps
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How to perform agood crimp

Splice On

A Splice On crimp isthe means to splice an additional wire onto an existing harness.

Step 1: Strip insulation from factory wiring loom to approximately 5-10mm.

Step 2: Position stripped XEDE loom wire and
stripped wire from factory loom in crimp.

Step 3: Crimp using No 2.0 position as shown.

p4: Apply pressureto secure a neat crimp. Thiscan bedonein
two stages as shown — first half of crimp completed.
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Step 5: Insulate finished crimp
with electrical tape.

Special Wiring Hint: roll tape backwards around a nylon tube or the centre of aBic
pen to work in tight spaces at wiring harness end.
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In-linejoint

Anin-linejoint iswhere the wire isto be cut and additional wiring inserted.

Step 1: Cut wiring loom wire.

Step 2: Strip the wires:

Step 3: Fit the heat shrink tube over the
wire

Step 4: Load crimp into crimp tool at 2.0
position.

Step 5: Position XEDE |loom wire and
factory wiring harness wire in
crimp.
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Step 6: Apply pressure to the crimping tool to achieve aneat crimp over the
wires — see example.

Step 7: Slide the heat shrink over the
wires at the crimp.

Step 8: Use heat gun to complete the heat shrink process. See example.
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However, thereisa WRONG way to crimp. These examples show BAD crimps and
UNSUITABLE crimping tools —don't let your crimps look like this one!!

These are unsuitable crimp tools

To achieve areliable crimp connection ChipTorque recommends using only Utilux
Crimp Tool No. 61, with our recommended Crimps.
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Additional Functions / Wiring

Dual Maps

This section describes how to program and use dual map banksin the Xeoe
Processor (excluding Rev A circuit board).

Overview

What isa map bank?

A map bank is acollection of tuning maps stored in the Xepe. When you
save atuning program to disc, you are saving the current map bank. Xepe
Rev B onwards hardware supports 2 map banks, selectable by the user viaa
toggle switch.

How many maps can | have?

The Xepe can store up to 12 mapsin total. This means a map bank can
consist of up to 12 maps, but to use dua banks, they must be divided so the
total number in both banksis 12 or less. It is easiest to have the same
number of maps in each bank, asit is less confusing to the tuner.

What maps must | have?
In each bank, there must be a tuning map for each intercepted signal for the
vehicleto function correctly. For example, if the Xepe intercepts MAF,
MAP, crank angle sensor, TPS, and Wastegate Solenoid drive (asinthe
WRX configuration), there must be at least a map for each of these. If the
TPSisintercepted and you do not include a TPS map for example, the TPS
output will be undefined, and will cause the vehicle to run poorly, if at all.

If there are no maps at al in amap bank, the standard set of signals (MAF,
MAP, timing, TPS, Wastegate) will be passed through unaltered, as if the
Xepe was not there. In thiscase, the LED will be solid red.

Connections

What wiring must bein place for thisto work?
In its default state, the Xepe uses map bank 0, asis the case with no bank
switching wires connected. When the map bank switch is shorted to Xepe
ground (Grey Connector Pin 6 (NOT CHASSIS GROUND)), map bank 1 is
loaded into memory.

The map bank switch pin islocated in the BLACK Xepe connector, on pin

10. Grounds can be located in the GREY connector, on pins4 and 6
(splicing required). Do not use a chassis ground point for the ground
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connection as these can often be noisy enough to cause erroneous bank
switching. For direct plug-in harnesses, these two wires are already
supplied, and just need to be shorted together with a toggle switch to enable
bank 1.

(Black)
XEDE Connector Viewed from back of connector
—/

(wire side)
Use atoggle switch located on the dash or

other convenient access point to short the () GE)G)
bank switch pin to Xeoe ground. [ N
( 12/) (‘\11 ) \\\10
Y ou may want to conceal this switch if N gT C -
one of the banksis avalet mode or 3
Security program. %
=

Programming

How do | program the banks?

QUI CK START NOTE

If starting with a new Xepe or one that has maps in bank 0 only, download
the

maps from bank O, switch over to bank 1, and upload/burn the bank O maps
in

bank 1. Then tune each bank individually.

Each bank is programmed totally independently of the other, with the
exception of the bank description, which is common to both (on V2 Xepe 9).

If there are no maps in the currently enabled bank, the Xeoe LED will turn
red when vehicle power is turned on; thisis normal, and lets the user know
that the Xepe is performing no tuning function. In this state, a map bank can
be uploaded and burned using XMap or XUpPDATE &s per usual.

When changing from one valid bank to another, the Xeoe LED will turn
orange for a second or so while the new bank is loaded into memory, and
then green to indicate a successful transfer. The current map bank statusis
displayed in the status bar of XMap, if connected.

[NOTE: While changing banks the tuning Maps will be bypassed but output
scaling and clamps will still operate.

To use and edit bank O: set the switch to bank O (wires NOT shorted

together). All download, upload, tuning, and burning operations you do here
will apply only to bank 0.
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To use and edit bank 1: set the switch to bank 1 (wires shorted together). All
download, upload, tuning, and burning operations you do here will apply
only to bank 1.

Intercooler Water Spray on Rev B onwards

This section describes how to connect and configure intercooler water spray
output in the Xeoe Processor (Rev B onwards). This output can aso be
configured to drive a cam adjustment such as VTEC.

Overview

What isintercooler water spray used for?
Under certain heavy driving conditions, spraying a small amount of water on
thefront / top of the intercooler can assist in raising the cooling efficiency of
theintercooler, reducing the temperature of the air inside. Cooler air means
higher air density, which means higher mass air flow. More ar mass means
more fuel can be combusted efficiently and therefore more power if tuned
correctly.

How does it work?
The Xepe turns the water spray on at a preset user-definable operating point,
above acertain RPM and engine load. There are two definable stages where
this can occur, to cover the two cases of high RPM and low load, and low
RPM and high load. Once turned on, the water spray will stay on for a preset
minimum time. When turned off, the water spray will stay off for a preset
minimum time.

Connections

Howdo | wireit up?
There are two ways to connect it in. thefirst (‘1.") allows the Xepe to drive
the water spray motor directly, without the need for arelay. The second
(*2.") uses arelay to either close a switch that already exists for water spray
(asinthe Subaru WRX STi), or apply power to the motor.

Pins 5 and 8 of the Deutsch Connector ‘B’ are connected internally in the

Xepg, SO if pin 5isaready tied to chassis ground for Wastegate solenoid
drive, the connection on pin 8 is not required.
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Water spray Connection Options1and 2

Deutsch( ESt%nnector 'B' Water Spray Connection Options
ach
— — 1. Drive motor directly
WASPACYASPAN +12V (Ign switched)
{ 172 \‘171 170 ( 9 8 Water
i Spray

Water Spray Drive from Xede otor

Xede black connector, pin

Note: Xede black connector pin 8 MUST be connected
to chassis ground for operation.

Water Spray Ground (MUST be connected) . ' .
2. Use relay to 'press' manual spray switch

+12V (Ign switched)
WS Switch (Pin 3 for STI) * For Subaru WRX STI, wire colours on
| Intercooler Water Spray switch are:

Yellow/Red (Pin 3)
\ Red/White (Pin 5)

Water Spray Drive from Xede
ede black connector, pin

Note: Xede black connector pin 8 MUST be connected { WS Switch (Pin 5 for STI)

to chassis ground for operation.

Programming

How do | configure the software?

QUI CK START NOTE

Every Xepe is shipped from factory with the intercooler water Joray feature
enabled, with a default set of parameters that should be sufficient asa
starting point, so no further adjustment is required for it to function.

The water Spray Setti ngs can be [¥ Enable‘water Spray output  MAP % anive region drawn vellow,
adjusted through XmMap (Features-

Water Spray...). Thefollowingis
a screen shot of thedialog:

FPm
Stage 1 Stage 2
Shown az RED on graph. Shown az BLUE on graph.
Water spray is initiated when: Water spray iz initiated when:

Adjust the RPM and MAP points RPM >= 3500 m RPM>= [E5o0 ipm

e H d and
and minimum on time for each o
. . MAF 3= a5 % MaP = [gn %
stage. The minimum off time

Once started, sprag will stap on Qe stated, zpray will stay on

8pp| ies to both StageS The graph for at lzast ||:|57 3 far at least lai 3
shows the region where the water

spray will turn on, indicated by the
solid yellow area.

Spray will stop when neither the above conditions are true.

When spray stops, it will stay off for stleast  [1g T

Bum Values o Done XK Cancel

NOTE: the output will be active when, in EITHER stage 1 or 2, RPM and
MAP are above the set point for that stage, at the same time.
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When the settings are adjusted to your requirements, click ‘Burn Vaues to
store the settings inside the Xepe. If you do note do this, the settings will not
take effect.

Special Note

The Xeoe has no means of detecting when the water reservoir that is used
hereis empty. To prevent possible overheating of the water spray motor,
check the water level regularly particularly after extended periods of heavy
driving.

Other Applications— VTEC, Auxiliary Fuel Pump, Shift Light

VTEC

The water spray output is aso suitable for driving such devicesasaVTEC
solenoid or other device which needs to change state under heavy driving
conditions.

Warning: Sinceit is not possible to pre-test every possible scenario with the
XEeDE, proceed with caution when attempting to drive a new device.
ChipTorque will not be held responsible for any damage howsoever caused
as aresult of using the Xeoe in any application. The drive transistor is
capable of sinking about 10A for low duty cycles only (up to 30%).

Fuel Pump
On a supercharged or turbo application, it may be appropriate to turn on a
second fuel pump at a specific load and RPM point for additional fuel flow.

NOTE:
(1) userelaysfor fuel pump current requirements and ensure the
pump is not enabled if the engine is not running.
(2) use“T” piecesand one way valves as appropriate to ensure
correct fuel flow.

Shift Light
By setting the load (control valve) to i e Y

minimum the RPM set point can be set asan

H . K Corcel
RPM trigger and an LED or bulb wired up cugar— »
n a.SI m| lar way to the water spray o act as ':wlnlﬂg-w:l _1'}'_"";1_:_ E::‘:;ff[’ﬂ'” 3
a g-“ ft I Ight Yool B g i il v W 1 b e vt
R 2= g e APH 3= [Crr
wed L
Contml +u 3— H Conhinl 1w ﬁ_ r 1
Oifvsa St paing vl 1 bn Dk rtad, tpriy vl tlbp o
el o7 i e el [m I

Sy vl S vehar felilar B sl BarlenE SE T
b wvar vos. # llvtay off b o sl [
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Auxiliary Fuel Injection on Rev B onwar ds Xepe

Overview

Describes how to connect and configure the auxiliary fuel injection output in
the Xepe Processor (Rev B model onwards). This output can just as easily
be used to drive awater injection or methanol injection system also.

What isauxiliary fuel injection used for?

When the level of engine modifications go beyond a certain point, the
standard (factory) fuel injectors are unable to supply enough fuel to the
engine to maintain the correct mixture. There are several ways to overcome
this:

1. Replace standard with injectors with units that have a higher flow rate;
2. Increase pressure and if necessary, the fuel flow (stronger pump);
3. Add an extrainjector/s, and supply extra fuel when needed.

How does it work?
The Xepe has outputs capable of directly driving fuel injectors. Based on the
tuning map, an injector output will fire four times per engine cycle, with an
on-time of up to 10ms (0.01s). This provides the extrafuel required to
enrich the mixture.

What about water injection?
Injecting a smal amount of water into each cylinder with the fuel and air
mixture can help to prevent detonation, raising the effective octane rating of
thefuel. One downside of doing thisisthat it also lessens the ‘charge’ of the
firing event, reducing overal power dlightly.

Connections

Howdo | wireit up?
The Xepe has 2 high current outputs (Rev A and B models). These can be
configured for TWO ONLY of the following features:

Wastegate solenoid (boost control) OR

Auxiliary injector (0), AND

Intercooler water spray / cam timing solenoid (e.g., VTEC) OR
Auxiliary injector (1)

pODNPRE

To use any of the high-current outputs, at least one of the power ground
connections must be made. These connections are on pins 5 and 8 of the
Deutsch Connector ‘B’ (black); they are connected together inside the Xepk,
so if you only use one, it doesn’t matter which. Firmly connect these wires
to chassis ground, e.g., an ECU mounting screw.
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Instructions on the following pages describe how to configure either injector
output; aminor circuit board change is required (a solder link).

@ IMPORTANT NOTE x

Thiswork should only be performed by competent electronics professionals.
It is possible to damage the Xepe unit or the factory ECU or other associated
components by performing this work incorrectly.

No liability will be accepted for any failure related to performing this

procedure.

The wiring diagram for connecting the injectors to the XEDE is as follows:

Deutsch Connector 'B’ Auxiliary Injector Connection
(Black) Power Ground **
Auxiliary In'ectof Cﬁ
PP [ | . )

' (6 ) ] \ +12V (Ign Switched)
- ~ Xede Auxiliary Injector output

NN (Y
Auxiliary Injector 1 -~

Power Ground **

** One or both of the power grounds MUST be
connected to CHASSIS GROUND.

I njector O Setup

Aux injector O is output on pin 6 of Deutsch
Connector ‘B’ (black). To enable thispinasan
injector output instead of a Wastegate drive output,
remove the Xeoe housing, and locate component
LK3 on the BoTTOM oOf the circuit board: Il!
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The solder link is configured from factory to ‘M’ as shown:

Use a multi-meter to check the ‘M’ pad is NOT connected to the large

(common) pad.

Injector 1 Setup

Aux injector 1 is output on pin 7 of Deutsch
Connector ‘B’ (black). To enable thispinasan
injector output instead of awater spray / VTEC-type
drive output, remove the Xeoe housing, and locate
component LK4 on theBOTTOM of the circuit board:
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The solder link should be configured to ‘M’ as shown:

Use a multi-meter to check the ‘M’ pad is NOT connected to the large
(common) pad.

Programming

Howdo | configure the software?
Y ou will need to make a new tuning map to drive the injector outputs. The
parameters of the maps should be as follows:

1

gk own

Load variable: MAP In (pressure sensor) (if available), or MAF In (mass
air flow)

Input variable: not used; doesn't matter what is entered here

Output variable: Injector 0 Out, or Injector 1 Out

Math Function: Pulse Width

Adjust Range: 0-10ms

The numbers entered into the tuning map are the pulse width (injector on
time) in ms (milliseconds).
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Special Note

For the case of water injection, the Xepe has no means of detecting when the
water reservoir used hereisempty. If the water reservoir empties, the lack
of water injection will rapidly increase the likelihood of detonation
(pinging). Werecommend awater level sensor and a hardware interlock
using the output of the water level sensor to prevent this occurring.
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Future Enhancements

V2 V3 Conversion in thefield

At the present time, upgrades from V2 to V3 Xeoe s should be done at ChipTorque,
i.e. return the unit to ChipTorque, or at least contact ChipTorque. These may include
hardware upgrades at no or limited charge. NOTE: the V3 Xepe does not use full
crank reference wave shape replication but instead uses trigger edge methods.

V3 Nameable Variables

As this document goesto print, the additional software to allow naming of, and indeed
engineering unit representation of the analogue input and output variables, is being
written and tested. This should alow both the axes of the Maps and the display
variables on the XM AP home page to display engineering units for the variables. For
example, vacuum and boost pressure from a M ap sensor rather than percentage of 0-5
volts.

Smart Knock and Smart Fuel Control

An exciting new development in interceptor timing and fuel control is currently being
tested by our US Xepe distributors. The process is described as smart because it uses
the nested M gp function of the Xeoe and feedback control from the knock sensor for
ignition and an externally added wide band lambda sensor for fuel control to generate
aclosed loop fuel and timing trim. This smart function alows the tuner to set the aim
points for fuel and timing and use the advanced processing power of the Xepe to
control the fuel and timing.

Names and trademarks used in this document are the property of their respective owners
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