EMERALD

.EMERALDM3D.COM

EmeraldM3D K6

Engine Management System

Quick start Guide — Pre-configured ECU
Rev3.00



1% March 2012

Thank you for purchasing the EmeraldM3D K6 engine management system.

This Quick start guide will walk you through the necessary steps to setup and configure the
EmeraldM3D K6 to suit your engine and installation. It is strongly advised that during the
initial ECU fitment and setup process both the engines ignition coils and fuel injectors are
unplugged. It is important to note that permanent damage to the ECU and/or engine
components can result if the engine physical configuration (particularly the ignition system)
does not match the ECU configuration correctly. Please note that damage sustained in
this way is not covered by the ECU’s warranty.

Installing the EmeraldM3D PC software

The first thing you will need to do is install the EmeraldM3D PC software onto your PC. The
software is included with your ECU on CD or alternatively you can download it from our
website — www.EmeraldM3D.com. To install the software simply double click on the
setup.exe icon and follow the instructions.

Please note that if you are using a USB to serial adapter, prior to connecting it, you will need
to install its software. There is a specific “Emerald Comms Setup — USB to Serial Adapter”
document included with the ECU for your convenience and this is also downloadable from our
website.

Connecting to the ECU

Serial comms lead connection

e Boot up your PC and wait for it to complete its normal start up process.

e Insert the Green 9 pin connector of the Serial comms lead into the socket on the ECU
marked “COMMS.”

e Insert the White 9 pin connector of the Serial comms lead into your PC’s serial com
port, or connect via a valid USB-serial adapter.

e Start the EmeraldM3D PC software by double clicking on the shortcut icon found on
the desktop and select the appropriate com port. Usually, selecting the com port with
the highest number will be successful. Refer to the “Emerald Comms Setup — USB to
Serial Adapter” document for assistance if required.

o A message stating “ECU Connected” will be displayed in the bottom right hand corner
of the EmeraldM3D software when the ECU is powered up and connected.
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Retrieving the ECU map & saving a copy on your PC

Irrespective of whether you purchased your EmeraldM3D K6 as a Generic ECU or Pre-
configured it is advisable to retrieve and save the supplied base map to your PC.

With the ECU & PC connected select "Read MAP" from the "Comms" menu

Click OK on the confirm pop-up window

When the map/s have been retrieved from the ECU you can save it to disk

Save the map to disk by selecting "Save map file" from the "File" menu. Fill in the file
name and set the file location

The ECU map file contains data specific to the calibration of your engine, such as fuelling and
ignition figures, engine speed limits and many more parameters.

Retrieving the ECU configuration & saving a copy on your PC

As per the advised retrieval and saving of the supplied base map, it is also recommended that
you retrieve a copy of the supplied ECU configuration and save it to your PC.

e With the ECU & PC connected select "ECU configuration" and then "ECU version
info.”

e The configuration settings will be retrieved by the PC and will be displayed. Note:
The status bar on the bottom of the ECU configuration screen should be coloured
blue (if not, select "Read ECU configuration" from the "ECU" menu).

e Save the configuration settings to disk by selecting "Save configuration to disk" from
the "File" menu

o Enter any useful information in the next window that appears and then click OK - you
will then have the option to set the file name and file location.

The ECU configuration contains base settings specific to your engines physical setup. Once
correctly set, the ECU configuration should not require further adjustment unless physical
modifications are made to the engines configuration.

Over checking the ECU configuration

Pre-configured K6 ECU

A K6 Pre-configured ECU will have been setup to suit your engine configuration based on
information provided at the point of ordering. Nevertheless it is advisable to spend a few
moments running through the more fundamental areas of the ECU configuration to ensure
that everything is in order and to familiarise yourself with these important areas.

o With the ECU & PC connected select "ECU configuration" and then "ECU version
info.” Click on the respective tabs to display them.

Example screen shots are provided over the next pages to illustrate the specific parameters

that should be checked and verified. Please note that these screen shots are not intended to
represent your engine.
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File ECU

Engine position sensing

Mumber of cylinders: |1 e

Tacho signal muliplier:

1000000 E|:

Sensor location: |Crankshaﬂ

ﬂ Incuctive -

Signal type:

Trigger pettern: |38-4 [(Rower2)

Engine position synchronisstion

Cam sync senzar; |kot Lsed hd

[

Reference position;

1100 = LN T

Inductive -

Signal type:

Trigger pattern: |Nc|t Lzed

ﬂ Reference position; (0.0 3: “ BTDC

" ECUI version info  Crank./Cam/Distributor ] grition outputs {Injection outputs f4ir Temp fCoolant Temp fAux Temp [ (%]

Distributor / Crank sensor options:
physical configuration of your engine.

tHR lgnition output options

Check to ensure that the parameters set match the

File ECU

lgnition driver output
(" Single coil (+ Distributar)
* Wasted spark (Distributorless)

" Twvin coilz (fired together)

7 Twvin coilz with twein distributors Cfired stternately)

lgnition driver configurstion (only with crank trigger)

[ Custom zet up

-
lgnitian driver configuration Driver Ignitian [*)
1 oo
Driver Pir locatian Function = 1800
1 28 Ignition criver 1 3 oo
2 5 Ignition driver 2 4 1800
3 4 Main relsy cortrol

VECU wversion infa 4 Crark./Carn/Distributar Al gnition autputs Alniection outputs 80 Temp fCoolant Terp fauxs Temp /. [E#]

Ignition output options: It is important to ensure that the ECU is configured correctly for the
type of ignition system in use on your engine. This is particularly important for cars with Coil
on Plug (COP) ignition systems as damage can occur to the coils and/or the ECU if

incorrectly configured. Ensure coils

are disconnected during modifications to the

“Ignition output options” page and update the ECU configuration after completing any

changes.
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iRl Injection output options g|

File ECU
Injector driver configuration
[T Custom set up
Injection type Injector Pin Function Syne Offset (%)
+ Grouped driver location
£ Sequential 1 24 Injectar Crank 0.0
2 23 Injectar Crank 1800
Doukle injector control 3 6 Injector Crank oo
[ Enabled 4 1 Injector Crank 180.0
5 17 Aot T - -
E 21 ALOut2 = -

YECU wersion info /i Crark/Cam/Distibutor 4lgnition outputs jInjection outputs A4 Temp 4Coolant Temp déus Temp/  [#]8]

Injection output options: Check to ensure that the parameters set match the physical
configuration of your engine. Note: Sequential injector operation can only be used where a
CAM phase sensor is fitted and connected.

tHR MAP sensor, calibration E|
File ECU

Senzor calibration
Range (WPa at 5 Voltts): [ -2
rY

Qiffget; 0000 3,, W

Input signal

Input source: |[0] kot used hd
Signal smoathing: |3 3:

Y Coolant Temp Adux Temp ATPS nMAP ABARD AAFRLambda AMap Switch ABoost level AACY motor / [*[*]

MAP sensor calibration: This page will be utilised when using a MAP sensor and should be
configured appropriately to suit the range of the MAP sensor fitted.
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tHRAFRMLambda input calibration fg|

File ECU
Input source
=
. e [ Y i)
Signal =moothing: 3 E 0.00F
[=]
Input | AFR >
voltage
o0
0o AFR
oo Live readings
oo Auxinput 0 xwex volts
oo AFR
o0
% Conlant Temp Adus Temp 4ATPS AMAP ABARD 3 AFF/Lambda AMap Switch 4Boost level A1ACY mator [I=

AFR / Lambda input calibration: This page is used to provide the respective calibration
curve for when a narrow or wide band Lambda sensor is used.

tHR Idle Air Control Valve Motor options E|
File ECU

1ACY type
2-pin P e Ignition controlled +12v

Pl valve seftings

P frequency: 120 : Hz

m
(2]
=

Fumction

L3

ior: rom Pin 3 3 —
Max durstion: = e =
Fin 22 i P

tfin cluration; |0 3‘ % P«uxDL;IE‘T

| Finar
Stepper motor synchronisation
f* Mo resync
" R at key-
esync at key-on T
(" Resync st key-off Sedre sclanold
Y Coolant Temp Adux Temp ATPS AMAP ABARD AAFRLarmbda AMap Switch ABoost level AACY motor / [*[*]

Idle Air Control Valve Motor options: For engine configurations using an IACV the control
parameters for the valve should be set using this page.
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File ECU

AFRLambda: [[0] Mot uzed

A _temnp: |[0] Mot used

Auxint 0

[ Internal 1k pull-up to 5w

BARC sensor.
MAP sensor:
MAP swwitch

Boost level adjustment

AJC request: |[0] Mot used hi
AN input 2 |[0] Mot used hi

Clutch switch:

EGT interface: |[0] not used hi

Auxin3s

[ Internal 1K pull-up to 3w

input active: [Low -
input active: [Low -
input active: [Low -
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3

Y Map Switch 4 Boost level A1ACY motor {whesl Speed Sensors i nputs { Dutputs £ Gear posiion 4CAN datalink /

(el2]

Input channel configuration:

This page is used to assign ECU pins for various different

input functions. Check that AFR and MAP sensor inputs etc are correctly configured if used
on your engine configuration.

tHR Qutput channel configuration

File ECU

A clutch:

Dizakled

Boost cortrol valve: |Dizaklzd -
Cooling Fan 2; |Disakled -
Elize 52 coolant gauge output: |Disabled -

MNE lambcla heater cortral: |Dizabled -
Shift light: | 2Ot 9 -

User output 1:
User output 2
User output 3:

YTEC swiich:

¢ | Dizakled -

WWT FWWIC+

WYC-

Disabled -
Disabled -
Disabled -

Dizakled -

Y\ Map Switch 4 Boost level AACY motar {iwheel Speed Sensors 4lnputs 4 Dutputs AGear position 4 CAN datalink /

[e2]

Output channel configuration: This page is used to assign ECU pins for various different
output functions. Check that Boost valve’s and VVT outputs etc are correctly configured if
used on your engine configuration.
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Generic K6 ECU

All Generic K6 ECU’s are supplied with a base map suitable for normally aspirated,
conventional 4 cylinder 16v engines fitted with port throttles and producing circa 200 bhp. All
ECU configuration parameters should be checked and set to suit your engine configuration
prior to attempting to start and run the engine. The above over-view of a Pre-configured ECU
provides an introduction to the most fundamental parameters but it is recommended that
when configuring a Generic K6 for the first time you take the time to work through our
separate “ECU configuration guide” — included with you Generic K6 ECU.

Throttle Pot Alignment

Please check, adjust and ensure that the throttle body/s on your engine have unobstructed
movement across its/their entire range and open fully when the throttle pedal is depressed.
With these checks completed you can now set the throttle position sensor alignment.

e With the ECU & PC connected select "Throttle Position Sensor" from the "Setup”
menu

e Click OK and follow the on screen instructions. You will be asked to apply full throttle
and release. The software will capture the throttle pot readings and use these to
calibrate the ECU

o Offsets will automatically be set for overrun cut and idle position — the default values
are 8

Live mapping screen — preparations for 1°! start.

With the ECU & PC connected press F8 to display the Live Adjustments screen.

[MR FILE - 1600 16¥ basemap.map, Map 1 - 1600 16¥ basemap.map - IEllil
File Comms Additional maps  Graph Setup ECU configuration Help

lgnition —Reading

Speed: 0 mpm
=} =] =}
5 ‘ 5 ‘ 0 ‘ Speed Site: 0 e
Map advance Trimmed Advance Ignition trim Load Site: U
Air Temp : 20 °c
Injsction Coolant Temp : 19 °c
Throttle: 0 %

103 | 103 | 0 | weomann 100

Biattery voltage: 11.6 v

ap number Trimmed Mumkber Injection trim IAC pos: 0
i lgnitian correctian: 5.5 "Ry
pLemtEER S FEng Injection correction: 105 %
ANNABNANR DCCTCCTCNT) ANSHARENGN
lggr Al 5.0 iy

v INDNNANNNN O0CTC00RE NANARANR Baro: | 1003 mbar
Imjectar curation ; Q“D mj P 0.00 ms
Engjire: I Stopped Lambda: IWarm up... Injection: I Grouped w 6.00 ms

4 Detailz A vents 4l anition £l nisction Aldie control 4lgn corections Aln comections jLive adiustments £

[1538 [OFec | (PEMap1 |ECUMapi | Status - ECU connected

With the ignition on but the engine not running it should look similar to above.
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As you move the throttle, the load site number will change and the site target will move from
top to bottom. Once the throttle position sensor has been setup, the load site should read 0
with no throttle applied and then move to 15 when the throttle is opened fully.

Coolant Temp : m °C

If either the Air or Coolant temperature figures have red backgrounds (as shown above) it
means a sensor fault is present and the ECU is using a default substitute value. If this
occurs, check for an unplugged sensor, faulty wiring or faulty sensor etc and rectify the fault
accordingly. When first connecting to an engine that has not been recently run both air and
coolant temperature values should be very similar and close to the ambient temperature.

If you are using a MAP sensor then under the ignition on, engine off condition the “MAP
Pressure” display on the Live Adjustments screen should read, or be close to, atmospheric
pressure — in most cases circa 100KPa.

You should also note that when the ignition is turned on the ECU, if wired to do so, will
operate the fuel pump for a few seconds to prime the fuel system, and then stop. This is a
safety feature and the pump will run again as soon as the ECU sees a valid engine speed
signal during cranking.

Cranking the engine.

If you have not done so already, disconnect all fuel injector's & coils in preparation for
cranking the engine.

At this stage it is both convenient and timely to check the impedance of the fuel injectors.
Using a multi-meter measure the resistance present across the 2 pins of the fuel injectors - be
sure to measure the resistance of the fuel injector and not the plug on the wiring harness! A
reading of between 12 to 16 ohms categorises the injector as “High impedance” and is
suitable for use with the K6 ECU. A reading of between 2 and 4 ohms means the injectors
are “Low impedance” and that they can not be used with the K6 ECU unless suitable Ballast
resistors are fitted.

With the ECU & PC connected, and the Live Adjustments screen displayed you are now
ready to crank the engine and confirm that the ECU status led (shown above) goes from red
to green during cranking and that an engine speed is seen on the Live Adjustments screen.
After cranking the engine, now is a good time to check for obvious coolant, engine oil and/or
fuel leaks!

9 ©Emerald M3D Ltd 2012



1% March 2012

If you do not see the ECU status LED turn from red to green during cranking, please refer to
our FAQ section on our website (http://www.emeraldm3d.com/fag#lnitial%20Start-up) for
further advice.

You are now almost ready to start the engine. If your engine is using independent throttle
bodies per cylinder (Jenvey’s for example), it is recommended to have an airflow synchroniser
ready to check the throttle body balance once the engine has been started and is idling. If an
airflow synchroniser is not available a suitable piece of pipe can be used to “listen” to the hiss
from each body.

1°! start and establishing an idle.

Re-connect all injectors and ignition coils and crank the engine. It should start or fire
intermittently depending on how close the base map is to meeting the requirements of your
actual engine. To add or remove fuel as necessary to assist getting the engine running, and
to trim the fuelling once it is running use keys 2 & 3 when the Live Adjustments screen is
displayed.

njection
103 114 11
Map number Tritmmed Mumber Injection trim

Allow the engine to warm and run up to normal operating temperature and continue to make
adjustments using keys 2 & 3 as necessary. If a larger trim that +/- 25 is required to maintain
a suitable AFR then appropriate changes to the ECU’s Micro Seconds Per Bit (MSPB) value
can be made. The default MSPB value is 61 - to enrich the entire map, increase the MSPB
value and conversely, reduce the MSPB to achieve a leaner map.

When making changes to the MSPB value, keep the changes fairly small, (for example steps
of 4 or less at a time) and remember to program the map to the ECU for the change to take
affect - you can do this with the engine running.

tHR Injection map scale settings §|

Injection map re-scale calculator
Currerntly Meswy setting

oo @ ectnin| oo @ o
Fol =] || <FE ]
Change fuel pressure [ I—C J |—¢ J

Max fuel flowe for approx 169 bhp

Rescale inj map numbers [ for & masimum value of ks

MicroSeconds Per Bit (MSPE) = |61 Calculate
% Batteryy’ Comp ABoost Control £ Coil anvtime: £ Cyl trimg 4D ouble injector AEGT feedback jFlat shift £IACY / [#]#]

To change the MSPB value, select the “Injector Scaling” option from the “Additional Maps”
menu. Simply change the MSPB value, close the window and program the map. It is not
necessary to click “Calculate.”
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As the engine warms up it may be necessary to adjust the physical throttle stop and/or throttle
body balance (if using independent throttle bodies) to achieve a suitable idle speed. If
adjustments to the throttle body stop or balance are made, remember to turn off the engine
and re-align the throttle position sensor via the PC software. Re-start and make further
adjustments to the fuel trim and or MSPB number as required.

The engine should now start and react correctly to throttle inputs enabling the car to be
moved around.

Checking the Ignition reference.

If you are using an OE factory crank sensor and trigger wheel setup then the ignition
reference value supplied in the base ECU configuration for a Pre-configured K6 should be
correct. However, if your engine is using a retro-fitted crank trigger wheel and sensor
arrangement it is recommended that the ignition reference value is checked and verified using
a suitable ignition timing light.

Note: If your engine is using a wasted spark ignition system be sure to use an ignition timing
light that can be set accordingly for wasted spark ignition. If not, the engine speed and
ignition advance figures displayed on the timing light will be doubled.

To check the ignition reference value it is necessary to suitably mark the crank pulley at the

appropriate position that coincides with TDC for cylinder 1. With this done, attach the ignition
timing light and start the engine and allow it to idle.

tHR lgnition advance alignment @

Lock ignition advance ‘ o OK

at " BTDC
Reference: " BTDC

Rezet to factory default ‘

Selecting "Lock ignition advance" will instruct the ECU ta run a fixed ignition
advance regardless of rpim, load, map settings.

Compare this locked advance tothe actual ignition advance measured with 2
timing light.

For a distributor bazed system, move the distributor until the "st" advance
matches the actual advance. For crank triggered systems, adjust the
"Reference” value until the "at" advance matches the actual advance.

Uze upidoven arrove keys to change highlighted values.

Selecting Ok, selecting "Unlock ignition advance” or reseting the ECU will return
the ECU to the map settings.

In the PC software select “Ignition Alignment” from the “Setup” menu and read the on-screen
instructions. Lock the ignition (for example) at 20 degrees and adjust the reference value as
necessary so that the PC software and ignition timing light match. If the reference value
requires significant adjustment which consequently results in a significant change in engine
speed, then it may be necessary to re-visit and adjust the physical throttle stop adjustment
and AFR trimming to re-establish the desired idle.

At this point the basic setup of your K6 ECU is complete and you are now ready to have the
car fully mapped on a suitable rolling road / chassis dynometer.
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