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Disclaimers

The Hydra Nemesis 2.6 is an electronic fuel injection computer designed to control most
modern four-cycle, internal combustion motors. The system is sold for off-road use only
and is not legal for use on emissions controlled vehicles.

The Hydra Nemesis 2.6 software, hardware, firmware, templates, help files, diagrams and
documentation is subject to change without notice. Although every effort is made to keep
this document accurate, the manufacturer and its agents accept no responsibility for issues
resulting from omissions or inaccuracies in this document.

The Hydra Nemesis 2.6 provides a high level of control over the operation of an internal
combustion engine. The information in this document is intended as a reference for those
familiar with the installation and calibration of electronic fuel injection systems. This
document is not a replacement for a competent professional. Attempted calibration by an
unqualified or inexperienced individual could result in severe damage to the engine or
vehicle that the system is used to control. The manufacturer and its agents accept no
responsibility for damage resulting from improper installation or calibration of the system.

Electronic fuel injection systems use high pressure fuel pumps and high energy ignition
system. Should installation be attempted, be aware that these systems can cause serious and
even fatal injuries if they are improperly serviced or modified. The manufacturer and its
agents accept no responsibility for damage resulting from any modification or adjustments
to any vehicle’s fuel or ignition system.

The Hydra Nemesis 2.6 system is covered by a one-year warranty period. This warranty
period starts on the day the system is installed or thirty days after the purchase of this
system, whichever comes first. The warranty covers only defects in materials or
workmanship and applies only if the unit is properly installed by a qualified mechanic or
engine management specialists in accordance with the manufacturer’s instructions. The
warranty is void if the system or wiring harness is opened, modified or tampered with in
any fashion or if installation is attempted on a vehicle which does not exactly match the
application the system is intended to operate.

The warranty does not cover personal injury, property damage, towing, loss of use, lost
income, labor and diagnostic charges, consequential damage, damage from backfires or
misfires, damage from detonation, lean misses, cylinder washing, hydro-lock, engine
overheating, physical shock, electrical shock, floods, earthquakes, act of god, misuse, water
damage, improper handling, or any operation outside the specifications of the product.
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Introduction

Congratulations on your purchase of the Hydra Nemesis 2.6 engine management system.
The purpose of this manual is to get you acquainted with the features and capabilities of
your new system. You are strongly encouraged to read through this manual before you
attempt to install and calibrate your Hydra Nemesis 2.6 unit. Although the base maps
provided with your unit will most likely start and let you drive your vehicle, it is highly
recommended that you hire a qualified engine management specialist to calibrate your new
unit for your specific setup. A list of factory-trained Nemesis tuners and dealers is available
online at http://www.hydraems.com under the Dealers link. Chances are that a qualified
professional is available to assist you in your area.

If you found this manual in the software CD that came with your Hydra Nemesis 2.6
system, then you are probably well versed in how to install and run application on your
Windows© system. If not, then be aware that you will need a Windows© laptop to directly
communicate and calibrate your Hydra Nemesis 2.6 system. If your intent is to let your
local engine management expert install and calibrate the system for you and you have no
interest in accessing any of the features of the Hydra Nemesis 2.6 system yourself, then
you can stop reading now and turn everything over to your local specialist.

Properly calibrating an engine management system such as the Hydra Nemesis 2.6 system
to control a high power engine safely under all possible conditions is a job that requires
very specific training and experience. Unfortunately, this manual cannot provide all of the
information required to turn an enthusiastic individual into a capable tuner. If you desire to
take on the job of calibrating the Hydra Nemesis 2.6 system yourself, we encourage you to
take advantage of the various books and courses available to familiarize you with the
tuning process before you proceed.

Even if you are going to turn the task of properly and safely tuning the vehicle over to your
local expert, the Hydra Nemesis 2.6 system can then be used to gain a much deeper
understanding of how the engine operates under different conditions. For the weekend
racer, the data logging capabilities of the Hydra Nemesis 2.6 can provide a treasure trove of
information for additionally improving the operation of the motor under race conditions.
Also, there may be other features that you may wish to experiment with and take advantage
of on your own. If you fall in this category, this manual is targeted primarily to you.

Hydra EMS provides an online forum that can be used to gain additional information and
insight on very specific Hydra-related features and issues. The forum can be accessed at
http://www.hydraems.com/forums/ by simply following the instructions on setting up a
user account. Please us the Search feature of the forum to determine if someone has
already asked and received an answer to your question before starting a new thread.
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Parts List

Before installing your Hydra Nemesis 2.6 system, insure that you have all the required
components. You should have:

* Hydra Nemesis 2.6 Unit

* Vehicle-specific Adapter Harness

* USB-to-serial Adapter

» Serial Cable

e LI1HI or L2H2 Wideband O2 Sensor (optional)
*  Wideband Cable (optional)

* Software CD

Some applications may include additional brackets, sensors, cables, vacuum lines, tees,
relays, grommets and adapters. Contact your Hydra EMS dealer if you are missing any of
these items.
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Hardware Installation

This document does not cover the specifics of installing your Hydra Nemesis 2.6 system on
your particular vehicle. If you have not received a separate set of specific installation
instructions either directly from your Hydra EMS dealer, please make an effort at this time
to take a quick tour of their website to see if specific installation instructions are posted or
contact your Hydra EMS dealer to obtain specifics for your particular vehicle.

Generally, the first step in installing the Hydra Nemesis 2.6 unit is going to be gaining
access to the vehicle’s factory engine control unit (ECU). This is where vehicle-specific
instructions are going to come in particularly handy. Some cars hide this unit under the
dash, other have it hidden away behind a panel in the engine compartment and still others
squirrel it out of sight in a nook inside the trunk or under some panel. Late-model vehicles
have so many different electronic boxes that it is essential that you either obtain the
vehicle-specific installation directions or have access to the vehicle’s service manual to
gain access to the right component.

Once the factory ECU is located, resist the temptation to unplug it from the vehicle until
you first disconnect the battery to prevent any possibility of damaging the sensitive
electronics in the car or in the Hydra Nemesis 2.6 unit by unplugging wires in a live
system. This means that you need to be aware of any issues that may arise if the battery is
disconnected. Some stereo and alarm systems require that specific codes or procedures be
followed to re-activate them after battery power has been removed. Check the user’s
manual for these devices so that you are familiar with what you will need to do to get them
working again after the installation is complete and power is restored.

The next step is to locate the battery and disconnect the negative cable from the negative
post of the battery. In most cases you will need a socket wrench or open ended wrench of
the appropriate size to loosen the battery cable enough to allow you to pull it off the battery
terminal. Once you remove the cable, tape it up with electrical tape or position it in such a
way that there will be no chance of the cable contacting the battery terminal and re-
establishing power until you are ready to have that happen. Verify that electrical power is
gone by switching on the headlights and determining that the lights do not come on.

Once electrical power is removed, it is safe to pull the plugs from the factory ECU
connectors. Before you do so, take a close look at the vehicle-specific harness that came
with your Hydra Nemesis 2.6 unit. Three of the plugs on the harness fit into the three
connectors on the side of the unit. Now, pull the plugs from the factory ECU connectors
and match them up against the connectors on the vehicle-specific harness and plug them in.
If there is another set of plugs left over, then you have a jumper harness instead of a
straight harness. A jumper harness is used on vehicles where the factory ECU must remain
in place to perform some functions that the Hydra Nemesis 2.6 unit will not take over. If
you have a jumper harness, go ahead and plug the remaining harness plugs into the factory
ECU. Factory ECU connectors and plugs are designed so that it is nearly impossible to
insert the wrong plug into the wrong connector.
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Once the harness is installed, you need to find a location for the Hydra Nemesis 2.6 unit.
On straight harnesses, the factory ECU is often removed to make space for the unit. When
a jumper harness is used, another location is used. If your vehicle-specific setup came with
a bracket, Velcro® tape or a similar device to secure the unit, use it.

Before fully securing the Hydra Nemesis 2.6 unit, attach the serial cable to the serial port
on the side of the unit and tighten the screws on the side of the serial connector to prevent
the serial cable from slipping off. Take a close look at the area where the unit will be
located and determine a suitable location to route the serial cable so that it will be
accessible to pull out and attach to a laptop when the unit is ready for calibration. Often,
the serial cable can be easily routed to the glove box or to a handy panel on the dashboard.

If a vacuum line was supplied with the Hydra Nemesis 2.6 unit, then one end of the
vacuum line will need to be attached to the brass vacuum port on the same side of the unit
that the serial cable is attached to. You will now need to find a way to route the other end
of the vacuum line into the engine bay so that it can be attached to an intake manifold
reference port. It is almost always the case that if the vacuum line has to cross a firewall
that there will be a suitable grommet already covering a hole in the firewall that can be
carefully modified to allow the vacuum line to route through the firewall. It is rare that a
drill will be needed to make a new hole and if this appears to be the case then be very
careful to not drill into an important wire harness or A/C Freon line. If a new hole is made,
be sure to use a rubber grommet to protect the vacuum line from chaffing over time against
the sharp metal edges of the hole.

If an optional wideband O, cable and L1H1 or L2H2 sensor was purchased with the Hydra
Nemesis 2.6 system, then it will be necessary to route the wideband cable to a suitable
location in the exhaust system and then attach the connector of the wideband cable to the
vehicle-specific harness. If there is not already an obvious connector on the vehicle-
specific harness for the wideband, refer to the vehicle-specific instructions for the
wideband option for installation specifics. If the wideband cable has no connector to the
vehicle-specific harness but instead has five small aluminum pins, then it will be necessary
to attach these pins to the vehicle-specific harness plugs that connect to the Hydra Nemesis
2.6 unit. These pins must be inserted into the plugs as follows:

Hydra Nemesis 2.6 Pin L1H]1 Sensor L2H2 Sensor
Small Gray Plug B2 White Wire White wire
Small Gray Plug B1 Red Wire Gray Wire
Small Gray Plug B9 Yellow Wire Yellow Wire

Small Gray Plug A11 Black Wire Black Wire
Large Blue Plug D7 Orange Wire Blue Wire

The wideband cable colors may not match the colors on the wideband sensor. To determine
which pin goes into which location, first determine from the colors of the five wires on
your sensor which of the two sensors you have. Then, plug the sensor into the wideband
cable and write down which sensor color translates into which color wire on the wideband
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cable. Now, you should know which hole each of the five pins on the wideband cable goes
to.

To insert the pins into the Hydra Nemesis 2.6 plugs, first pull the small gray plug out of the
Hydra Nemesis 2.6 connector. With a small, flat-bladed screwdriver, carefully pry the blue
plastic retaining clips off the back of the gray plug. At the corners of the plug, the pins will
be labeled. On the small gray plug, looking from the side of the plug the wires enter into it,
the top row will have an A12 label at the top left corner and an A1 label at the top right
corner. Below these will be the bottom row with B12 labeled on the bottom left corner and
B1 on the bottom right corner. The B1 hole is the hole nearest to the B1 label. The B2 hole
is the hole immediately to the left of the B1 hole. The A11 hole is immediately to the right
of the A12 hole which is just to the right of the A12 label. Once you have inserted the four
pins in the appropriate holes on the small gray plug, carefully insert the blue plastic
retaining clips back into the plug and push the plug back into the Hydra Nemesis 2.6 unit.
Now repeat the process with the large blue plug and locate the D7 hole which will be seven
holes to the right of the D1 label on the lower right corner of the plug.

Now that everything is properly attached to the Hydra Nemesis 2.6 vehicle-specific harness
and unit, secure the unit using either the bracket(s) or other materials supplied. Be very
careful to insure that the vacuum line, if used, is not kinked either near the brass port or
anywhere along the route that it takes into the engine bay. Once the unit is secure and has
no way of moving around as the vehicle is driven, direct your attention to the engine bay.

If a vacuum line was provided with the unit, it is essential to locate a direct port to the
engine’s intake manifold and attach the vacuum line so that it receives the same vacuum or
boost pressure that is in the intake manifold at all times. On most vehicles, there will be at
least one or two vacuum ports with vacuum lines somewhere on the side or the bottom of
the intake manifold. If such a port is located, use the vacuum tee supplied and tee the
vacuum line from the Hydra Nemesis 2.6 unit into the existing line. On vehicles with
turbochargers or superchargers, use the zip ties or clamps supplied to insure that the
vacuum line and the tee will not blow off under boost.

Double check all your work. If everything appears to be properly attached, re-connect the
ground cable to the negative terminal of the battery. You are now ready to set up the Hydra
Nemesis 2.6 system using your laptop and start the car.
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The Nemesis Windows© laptop software is located in the software CD shipped with each
Hydra Nemesis 2.6 unit. The software is also available for download on the Hydra EMS

website.

If you have the software CD, insert the CD in your CD-ROM drive. Give the laptop a few
seconds to read and recognize the CD. In some cases, a new window will open displaying
the contents of the CD. If not, click on the Windows© Start box and then click on My

Computer.

Motepad
[ LK
l_'J‘ Solitaire

14 start

This will bring up an Windows© Explorer panel. Locate the DVD/CD-RW or CD-ROM
drive icon in this panel and double-click it.

@ Internet
( Internet Explorer
=] E-mail
Outlook Express
'.@ Tour Windows XP

x Microsoft Excel

| =
@ Calculataor

All Programs D

__-;} My Documents

5 My Recent Documents #

;EI ? Favorites k
:I My Computer k

Q My Network Places

@ Control Panel

Set Program Access and
Defaults

% Connect To k

}lé Printers and Faxes

@ Help and Support
p Search

E| Log Off |§| Turn Off Computer

E Cvea s/ 6
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B

>

? My Computer
File Edit View Favorites Tools Help

\_,J Back \_/I Lﬁ j_ﬁ‘l Search ll. Folders B | I x n

: Address | ¥ My Computer v| Go

Hard Disk Drives

b*:;"& ﬁ {ocal Disk (C:)
Devices ugl_th Remova ble Storage
Memesis 2.6 (D)
CD-R

Other

@? Control Panel

The panel will now display the contents of the software CD. Locate the file named Setup
or Setup.exe and double-click it.

@ Nemesis 2.6 (D:) :”E”E|
ar

b

File Edit WView Favorites Tools Help

eBack - \‘_.)l Lﬁ ;j Search (i Folders = 2 x n

: Address |G} o: v| Go

Files Currently on the CD

T B B B B E

setup.exe

If you do not have the software CD that came with your Hydra Nemesis 2.6 system, you
can download it from the Hydra EMS website. To download the software, navigate your
browser to http://www.hydraems.com and click on the Software link. Scroll down and
locate the latest version of the 2.6 laptop software. Click on the link and your browser will
prompt you to save the installation software:
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File Download

Do you want to open or save this file?

[l%l’

Always ask before opening this type of file

MName: setup.exe
Type: Application, 1.28MB
From: www.hydraems.com
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3

Save

] [ Cancel

harm your computer. f you do not trust the source, do not open or

|@ While files from the Intemet can be useful, some files can potentially

save this file. What 's the nglk?

Click on the Save button to start the download process:

Save As

Savein:

My Recent
Documents
F '
[
Desktop

My Documents
Ny Computer

-

My Metworl

|@‘Deslctu:up v| ¢ ) T e -
BM}' Documents
_j My Computer
‘:JMY Metwork Places
File name: | b | | Save |
Save as bype: |;'-‘-.pp|iu:atiu:un M | [ Cancel ]

The browser will ask you to select a location for the installer. The default location is
generally the Windows© Desktop and it is recommended that you save the installer. If the
file name is something other than Setup.exe, change it to Setup.exe at this time. When you
have selected the desired location and named the file properly, click the Save button to start
the download process:
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Download complete El:.@

4
W

e Download Complete

setup.exe from www.hydraems.com

(CCCT LT LT LTI
Cownloaded: 69.9E in 1sec

Cownload to: C:\Documents and Sett.. . \setup.exe

Transfer rate: &9, 4B [Sec

[ ] Cloge this dialog box when download completes

[ Open ] [Dpen Fnlder] [ Close ]

The download process can take up to several minutes depending on the speed of your
internet connection. When the download completes, click the Open Folder button to open
the folder with the downloaded file:

B

X
"

File Edit WView Favorites Tools Help

. \_J,. 2 ,\_/'I f f_ﬁ] Search l|_ Folders |'$ L}IS x n "
: Address |@ Desktop
D 9 9§ 3

My Documents My Computer My Metwork  Recyde Bin Internet
Flaces Explorer

On most Windows© systems downloaded files are blocked and must be unblocked before
they can be used. Locate the downloaded item named Setup or Setup.exe in the folder,
right-click it and select Properties from the dropdown menu. If the file is blocked, then the
properties screen will contain an Unblock button which you should click:

Attrbutes: [ ]Read-orly [ ] Hidden
Security: This file came from another
computer and might be blocked to Llnl::lock

help protect this computer.

[ QK l [ Cancel Apph

Then, click the Ok button to return to the folder. Now double-click the Setup or Setup.exe
file:

21



Hydra Nemesis 2.6 User’s Manual

File Edit WView Favorites Tools Help n
X P Y gy i o
: < 7, ] /7 Search . Folders | |y |3+ x E,
 Address |[B} Desktop W Go

= == e I
2 B Z @
) '\-..-PJ —""J .
My Documents My Computer My Metwork  Recyde Bin Internet
Places Explorer

Either from the software CD or from the download, double-clicking the Setup or
Setup.exe file will launch the Hydra Nemesis 2.6 laptop software installation program:

i Setup - Hydra Nemesis 2.64r1 g|ﬁ|@

Welcome to the Hydra Nemesis
2.64r1 Setup Wizard
This will install Version 2.64r1 on your computer.

it is recommended that vou close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

[ Mext = ][ Cancel ]

The first screen will indicate the exact version and revision numbers of the Hydra Nemesis
2.6 laptop software that it will install on your computer. It is perfectly acceptable to install

more than one version and revision of the laptop software on the same computer. You do

not have to remove previous versions or revisions of the software that were already

installed on your system. If you do not want the installation to continue, click the Cancel

button. Otherwise, click the Next > button:
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et Setup - Hydra Nemesis 2.64r1 |'._||E|r5__(|
Select Destination Location " J
Where should Hydra Memesis 2 .64r1 be installed? y /
S
’J Setup will install Hydra Memesis 2 64r1 into the following folder.
To continue, click Mext. ff you would like to select a different folder, click Browse.
| *Program Files'nemesis | [ Browse...
At least 6.0 ME of free disk space is required.
[ < Back ” Mexd > ] [ Cancel ]

The second screen allows you to change the folder into which the laptop software will be
installed. It is recommended that the software be installed in the folder suggested by the
installation program. If you need to change the folder, click the Browse... button. If you
wish to return to the initial screen, click the < Back button. If you do not want the
installation of the laptop software to continue, click the Cancel button. Otherwise, click the
Next > button:

et Setup - Hydra Nemesis 2.64r1 |'._||E|rz|
Select Start Menu Folder ~ I
Where should Setup place the program’s shortcuts? ;
s
Setup will create the program’s shortcuts in the following Start Menu folder.
To continue, click Mext. fyou would lilke to select a different folder, click Browse.
Nemesis 2.64r1 | [ Browse...
[ < Back ” Mext = l [ Cancel ]

The third screen allows you to choose the folder that the laptop software’s access shortcuts
will be added to in the main Windows®© start screen. The default folder is named to include
the version and revision number of the software. Doing this will create a different top level
folder under the main Windows®© start screen for each version and revision of the software
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you install. If you wish the shortcuts to all the versions and revisions of the laptop software

to be grouped under a single folder, it is suggested that you click the Browse... button at

this time to select or create an appropriate collective folder for all the versions of the laptop
software you install. If you wish to return to the second screen, click the < Back button. If
you do not want the installation of the laptop software to continue, click the Cancel button.

Otherwise, click the Next > button:

e Setup - Hydra Nemesis 2.64r1

Ready to Install
Setup is now ready to begin installing Hydra Memesis 2. 64r1 on your computer.

Click Install to continue with the installation, or click Back: i you want to review or
change any settings.

Destination location:
C:MProgram Files‘nemesis

Start Menu folder:
Memesis 2.64r1

[ <Back [ nstal | |

Cancel ]

The fourth screen shows the installation and start menu folder locations chosen in the
previous two screens. If any changes are required, click the < Back button to return to the
third screen. If you do not want the installation of the laptop software to continue, click the

Cancel button. Otherwise, click the Install button:

5 Setup - Hydra Nemesis 2.64r1

X

Installing
Flease wait while Setup installs Hydra Nemesis 2.64r1 on your compiter.

Extracting files. .
c:\program files\nemesiscolors.dat

[IIIIIIIIIIIIIIIIIIII

Cancel

The installation program will take a few moments to install the laptop software on the
computer. A bar indicating the state of the progress and specific information about which
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file is currently being extracted from the installation package will be shown. You can click
the Cancel button at any time during this installation process to abort the installation and
restore the computer to its original state prior to the start of the installation process. When
the installation process is complete, the final installation screen will appear:

i Setup - Hydra Nemesis 2.64r1 g|ﬁ||g|

Completing the Hydra Nemesis
2.64r1 Setup Wizard

Setup has finished instaling Hydra Nemesis 2 64r1 on your
computer. The application may be launched by selecting the
ingtalled icons.

Click Finish to exit Setup.

The laptop software installation process is now complete. Click the Finish button to close
the final screen. You are now ready to proceed to using the Hydra Nemesis 2.6 laptop
software to interface with your Hydra Nemesis 2.6 engine management system.
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Getting Started

To start the Hydra Nemesis 2.6 laptop software, go to the Windows© Start menu and
select the installed software:

g
[ ; é Motepad

All Programs . Ufj ey

Y Microsoft FrontPage

Microsoft Cutlook

» || ot nemesis 2541

i4 start

Note that the revision number may be different as new updated and revised versions of the
laptop software are frequently released. To facilitate starting the laptop software if you are
going to be using it often, create a shortcut for it on the Windows© desktop by right-
clicking the start menu item and selecting Send To->Desktop (create shortcut):

(£ Compressed (sipped) Folder

Cut
) Microsoft FrontPage Copy < DirectCD Drive (D)
L) Microsoft Qutlook Create Shortout __5' Editor

Delete
Rename

I startup _J Mail Recipient
I Utilities (£} My Documents

I R Nemesis 2.64r1 Properties L2, DVDJCD-RW Drive (03)
o Remote Assistance

This will create an icon for the laptop software on the Windows© detop that you can
double-click at any time to start the software:

3if

Nemesis 2.649r1

After selecting to start the laptop software from either the Windows© Start menu or from
an icon on the desktop, you should be immediately greeted with the laptop software
loading screen:
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[EY HYDRA NEMESIS V2.64 revision 1 ONLINE PROGRAMMER LOADING

Y nvdra

The loading screen will last for several seconds, after which the main window of the Hydra
Nemesis 2.6 laptop software will open:

m HYDRA NEMESIS V2.64 revision 1 ONLINE PROGRAMMER
File MapGroup Map Edit Comms Tools View Help

!E 3T Map

2D Engine Calibration A
20 Boost Contral |
2D Idle Speed Contral
2D Starting
2D Cloged Loop
20 Gear
2D Pt
+|- 20 Expangion
Settings/Modules
Comments
Passwords
3D P g
3D P4 10
3D Pt 11
3D Pt 12
Settings 1

Settings 2 ARROW[S BY MAP

Settings 3
Settinos 4

E500 rpm 7000 rprm 7800 rpm 2000 rprm 8500 rpm 3000 rprm 9500 rprm 10000 rpr
2760 2730 2780 2780 2780 2780 2780 2780
2610 2610 2640 2640 2640 2640 2640 2640
2180 2190 2210 2210 2210 2210 2210 2210
1.850 1.890 1.840 1.840 1.840 1.840 1.840 1.840
1.630 1.620 1.640 1.640 1.640 1.640 1.640 1.640
1.270 1.320 1.260 1.260 1.260 1.260 1.260 1.260
1.000 0.960 0.940 0.940 0.940 0.940 0.940 0.940
0.710 0710 0.710 0710 0.710 0710 0.710 0.710
0.830 0.830 0.830 0.830 0.830 0.830 0.830 0.830

The laptop software is configured by default to attempt to connect to the Hydra Nemesis
2.6 engine management system. If a serial communications port is not properly configured
or selected in the laptop software, you will see the following error message:
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Nemesis Z2.64 tuner R1

1 ) An error oocurred opening the com port

Click OK to view or edit maps and settings offline. The laptop software will remember the
contents of the last file saved to disk and will start with those maps and settings loaded
when you start the laptop software. The first time you run the software after installation, a
default template set of maps and settings intended to run no engine in particular will be
loaded into the laptop software.

Now that you are familiar with starting the laptop software, it is time to prepare to connect
to a Hydra Nemesis 2.6 unit. To do so, you must set up a serial interface. Exit the laptop
software by selecting File->Exit:

m HYDRA MEMESIS V2.64 re
&= Map Group Map Edit Cor
Cpen from file E

Save to file

If your laptop has a built-in serial interface, it is recommended that you use this interface to
communicate with the Hydra Nemesis 2.6 engine management system. If not, use the USB
to Serial interface adapter supplied with your Hydra Nemesis 2.6 system. This interface is
easy to install. Look on the side or back of your laptop and locate a USB port. These are
thin rectangular holes that the flat plug on the end of the USB to Serial interface plugs into.
Insert the plug on the interface into the USB port on the. An informational balloon will
open on the lower-right hand corner of your laptop:

i) Found New Hardware
LISB-Serial Controller

Windows© will automatically start the Found New Hardware Wizard to allow you to
install the required driver for your new USB-to-Serial interface:

28



Hydra Nemesis 2.6 Users Manual

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

This wizard helps you install software far:

|15B-5eral Contraller

\_j if your hardware came with an installation CD
i or floppy disk, insert it now.
What do you want the wizard to do?

(%) Install the software automatically (Recommended)
) Install from a list or specific location (Advanced)

Click Mext to continue.

[ Mext = l [ Cancel

Click the Install from a list or specific location (Advanced) radio button:

‘What do you want the wizard to do?

) Install the software automatically (Recommended)
(ﬂmall from a list or specific location {Advanced)

Then click Next > to continue:

Click Mext to continue.

[ Nm>¥[ Cancel |

This will open a second panel allowing you to indicate where you want the Found New
Hardware Wizard to search for the driver software required to properly access the USB-
to-Serial interface:
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Found New Hardware Wizard

Please choose your search and installation options.

(%) Search forthe best driver in these locations.

IIse the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

[ ] Search removable media floppy, CD-ROM..)
[ ] Include this location in the search:

(") Don't search. | will choose the driver to ingtall.

Choose this option to select the device driver from a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ « Back ” Mest = ][ Cancel

Click the Search removable media (floppy, CD-ROM...) checkbox:

(%) Search for the best driver in these locations.

IUse the check boxes below to limit or expand the default search, which includes local
paths and removable media. The best driver found will be installed.

%S-‘ean:h removable media floppy, CO-ROM..)

clude this location in the search:

Insert the software CD that came with your Hydra Nemesis 2.6 system in the CD-ROM
drive and click Next > to continue:

[ < Back ” Ne:-i>§[ Cancel ]

The following panel will open and Windows© may take up to several minutes to search the
storage devices on the laptop for an appropriate driver:
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Found New Hardware Wizard

Please wait while the wizard searches. .

@ USB-Serial Cortroller

Windows© will find the required USB to serial driver on the software CD and will ask you
to verify that you wish to continue with its installation:

Hardware Installation

' "_\ The software you are installing for this hardware:
[

Prolific |LUSB4o-Seral Bridge

has naot passed Windows Logo testing to verfy its compatibility
with Windows XP. (Tell me why this testing is important. )

Continuing your installation of this software may impair
or destabilize the comect operation of your system
either immediately or in the future. Microsoft stronagly
recommends that you stop this installation now and
contact the hardware vendor for software that has
passed Windows Logo testing.

[ Cortinue WEV‘R% E.ETOP Installation

Click the Continue Anyway button. Widows© will backup the current driver
configuration and install the new drivers:
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Found New Hardware Wizard

Please wait while the wizard installs the software._ ..

(B) Prolfic USB4o-Serial Bridge

9 o,

Setting a system restore point and backing up old files in
case your system needs to be restored in the future.

After a minute or two, the installation will complete:

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished installing the software for:

? Prolific U5B4o-Serial Bridge

Click Finish to close the wizard.

Click the Finish button to close the wizard and anthoner informational balloon will open in
the lower-right hand corner of the laptop screen indicating that the new hardware is
installed and ready to use:

jr.a' Found New Hardware

Your new hardware is installed and ready to use,
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Now you must determine which communications port the serial device has been assigned
to and configure the laptop software to use it. Open the Windows© Control Panel by
selecting Control Panel from the Start menu:

5_! My Computer

= z
&8 Calculator .g My Betwork Phipes

@ Motepad E.-' Contral Panel
@ Set Program Access and
Defaults

& ct T ¥
%__} onnect To

F;'él Printers and Faxes

@,} Help and Support
I') Search

All Programs D

Double-click the System icon on the Control Panel screen:

= = Y
srsand Regional and  Scannel
ines Language ... Came
ech System Taskbar

Start M

This will open the System Properties panel. Click on the Hardware tab at the top of the
System Properties panel:

System Properties

System Restore || Automatic Updates || Femote |

General | Computer Name | Hardware [~ | Advanced |
bR I

This displays the Hardware properties panel. Click on the Device Manager button in this
panel:
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Device Manager

The Device Manager lists all the hardware devices installed
- on your computer. Use the Device Manager to change the

properties of any device.
[ Device Manager I |
L,_

This will open the Device Manager panel. Locate the Ports (COM & LPT) item and click
the box with the plus sign immediately to the left of it:

L Device Manager |:| |E| rz|
File Action View Help

W& @ A

i

t; Batteries

-j Computer

&g Disk drives

§ Display adapters

<i& DVDJCD-ROM drives

i=%) IDE ATAfATAPI contrallers

&gp IFEE 1394 Bus host controllers
1 Keyboards

'_'_} Mice and other pointing devices

E_, Modems

E& Metwork adapters
PCMCIA adapters

]
]: o Ports (COM &LPT)

e e e e e e e e e e e

Processors
@, sound, video and game controllers

System devices
Universal Serial Bus controllers

+--[H-[F

This will expand the Ports (COM & LPT) list and show the COM port assignments:
+- [ PCMCIA adapters

rry Communications Port (COM1)
o ECP Printer Port {LPT1)
(y Prolific USB-to-Serial Bridge (COMS)
+ ﬂ Processors

Look at the port number assigned to the USB-to-Serial interface. In this case, the interface

is assigned to COMS. If the interface is not assigned to one of the first six ports, COM1
through COMBG6, then it will be necessary to reassign the interface to one of these ports.
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If the interface needs to be reassigned, double click the USB-to-Serial icon in the device
manager list:

+ [ PCMCIA adapters
= Ports (COM &LPT)

g Communications Part (COM1)

S ECP Printer Port (LPT1)

g Prolific Usg-to-Serial Bridge (COMS)
+ ﬂ Processors k

This will open the properties panel for the USB-to-Serial interface:

Prolific USB-to-Serial Bridge (COM8) Properties

General | PortpSettings | Driver | Details |

(3 Prolfic USE+o-Serial Bridge ({COME)

Device type: Ports (COM & LPT)

Manufacturer: Prolfic Technology Inc.

Location: Location 0 {USB-5erial Controller)
Device status

This device is warking propery.

If you are having problems with this device, click Troubleshoot to
gtart the troubleshooter.

Troubleshoot ... l

Device usage:

Ilze thiz device (enable) W |

| ok || cance |

Click the Port Settings tab to switch to the port settings. Click the Advanced button:
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Gereral | Port Settings | Driver | Details |

Bits per second: |m v|

Data bis: |8 v |
Party: | None v |

Stop bits: |1 v |
Flow control: | None v|

[ Advanced... N [ Restore Defaults ]
b

This will open the advanced settings panel for the USB-to-Serial interface:

Advanced Settings for COMS

|Use FIFO buffers (requires 16550 compatible UART)

Select lower settings to comect connection problems.
nce
Select higher settings for faster peformance.
Receive Buffer: Low (1) - J High (14} (14)
Transmit Buffer: Low (1) J High (16}  (16)

COM Port Mumber: L

Select from the dropdown to the right on the COM Port Number label any one of the
available communications ports labeled COM1 through COM6:

COM Port Mumber:  [COME W

COM2 =
Com3
Com4
COME D
COME
Com7
coma
COMS
comio
ComM11
comiz
coMm13 b
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Click OK to complete the port re-assignment:

Start the laptop software once again and select Tools->System Tools->Preferences:

, LOAD] (c:\program files\nemesis\lastsz

View Help

é System tools »
= Viewing tools Com stats

Firmware version

Tuning tools
File tools
Analysis tools
Migration tools

b
b
[
]
]
Activate Feature P

In the preferences panel that opens, click the radio button corresponding to the COM
number the communications port is assigned to:

DEFAULT COM PORT: LE:P; " CP2 (" CP3 (" CP4 (" CP5 ( CP6

Also, select the ENABLED radio button for the AUTO CONNECT ON MAIN
WINDOW preference:

AUTO CONNECT ON MAIN WINDOW: Eﬂﬂﬁﬂ " DISABLED

(" CP2 (" CP3 ( CP4 ( CP3 ( CPs

Click the Save and exit button to complete the preferences setting:
{~ ENABILED (+ DISABIED

Save and exit | Ok

Exit once again from the laptop software by selecting File->Exit:
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IE HYDRA NEMESIS V2.64 re
Map Group Map Edit Cor

Cpen from file E

Save to file

| Err—

Locate the serial cable connected to the Hydra Nemesis 2.6 unit and connect it to the
internal laptop serial connector or the USB-to-Serial interface you have installed. Power
the Hydra Nemesis 2.6 unit by turning the ignition key to the ON position without
attempting to start the engine.

Start the laptop software again. If the laptop software is properly communicating with the
Hydra Nemesis 2.6, you will not see a failed communications message after a few seconds:

Nemesis 2.64 tuner R1

The ECU is not responding, disconnect now?

Yes Mo

Instead, you will likely see a message indicating that the maps and settings in the Hydra
Nemesis 2.6 unit do not match the current maps and settings in the laptop software:

Memesis 2.64 tuner R1

This map or settings group does not match the map or settings group stored in the ECU. You should:
1. Open the file from the ECU OR
2. Save this file to the ECU before continuing.

This is normal and expected. Click the OK button. You can now proceed to the next
section which walks you through the process of installing a base map into your Hydra
Nemesis 2.6 unit.

If you continue to see a failed communications message and the ignition key is in the ON
position, go back and review all of the steps relating to the installation and configuration of
the serial communications interface and the settings of the preferences in the laptop
software. If the problem persists, contact your Hydra EMS dealer for assistance.
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Base Map

Before making any attempt to start the engine for the first time after installing your Hydra
Nemesis 2.6 system, you must ensure that the unit contains a base map with maps and
settings appropriate to your specific engine and vehicle and configuration.

Your Hydra EMS dealer can choose from several different methods of providing you with
an appropriate base map. These include

* loading a base map into the Hydra Nemesis 2.6 unit before shipment,
* placing the base map on the software CD provided with the unit,

* placing the base map on their web site for download or

* sending the base map to you upon request via email.

If you are unsure of which method your Hydra EMS dealer selected, contact them for
further assistance.

If a base map was loaded into the Hydra Nemesis 2.6 unit before shipment by your Hydra
EMS dealer, the first step you should take after establishing communications with your
Hydra Nemesis 2.6 unit is to open the base map in the ECU so that the laptop software has
a copy of the base map. Select File->Open from ECU:

BEN 3D Fuel Calibration: Bass
=8 Map Group Map Edit Cor

Cpen from file |
Complete FeriﬁrEgm ECU B
Fast verify from ECL

Save to file
Save to ECU

Exit
T AT IR=RA T onn

The laptop software will retrieve the base map loaded into the Hydra Nemesis 2.6 system
by the Hydra EMS dealer.

Save a copy of the base map before making any changes to the maps and settings so that

you can always return the Hydra Nemesis 2.6 unit back to its original state. To do this,
select File->Save to file:
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This will open a file dialog box. Enter a name for the base map that you will be able to

Open from file

Open from ECU

Complete Verify from ECU
Fast verify from ECU

Save to ECU EE

Exit

IE 3D Fuel Calibration: Base
Map Group Map Edit Comr

Hydra Nemesis 2.6 User’s Manual

s

T F 20 Clozed Loop

easily identify it by and click the Save button:

Save in: | I nemesis

[

B eF E2-

2 I helppics
: lastsaved.s26

My Recent template.s26
Documents

F‘ -
[

Desktop
B,

~

My Documents

File name:

My Network Save as type:
Flaces

|I:uasemap

|526 files

[~
El

Canc

If the base map is provided on the software CD, insert the CD in your CD-ROM drive.

Give the laptop a few seconds to read and recognize the CD. Select File->Open from file:
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BE! 3D Fuel Calibration: Base
-8 Map Group Map Edit Con

Cpen from ECU% E

Complete Verify from ECU
Fast verify from ECL

Save to file
Save to ECU

T 20 Closed Coop

This will open a file dialog box. Click the My Computer icon:

Open

Look in; | I~ nemesis ﬂ =5 ER-
_2 I=yhelppics
: lastsaved.526
My Recent template. 525
Documents
Deskdop
My Documents
Iy Computer
! File name: | ﬂ Open |
My Metwork Files of type: |525files ﬂ Cancel
Places [ Open as read-only

Double-click the CD-ROM icon:

Look in: | :ﬂ My Computer

. 2 ifLu:u:aI Disk (C:)
! '::}Nemesi 2.6(D:)
My Recent %
Documents

Frad
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Select the name of the base map that most closely matches your engine and vehicle
configuration and double-click it. This will bring the maps and settings associated with the
base map into the laptop software. To transfer this base map to the Hydra Nemesis 2.6 unit,
select File->Save to ECU:

EEY 3D Fuel Calibration: Basd
5= Map Group Map Edit Cor
Qpen from file E

Cpen from ECL
Complete Verify from ECU
Fast werify from ECU

Save to file

W

Exit
| B 5 R I i

A progress bar will appear indicating that the maps and settings are being sent to the Hydra

Nemesis 2.6 unit:
m File transfer @

File transferring from PC to ECU

Once this is complete, save a copy of the base map on your laptop hard disk:

IE 3D Fuel Calibration: Base
Map Group Map Edit Comr
Open from file E
Open from ECU ]
Complete Verify from ECU —
Fast verify from ECU

Save to ECU EE

Exit
T F 20 Clozed Loop

If the base map is emailed to you or downloaded from the Hydra EMS dealer’s website,
follow the same procedure described for getting the base map from the software CD except
that in the file open dialog you will navigate to the location on your laptop where you
saved the emailed or downloaded base map.
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Sensor Calibration

Before attempting to start the engine with the base map, it is essential that several sensors
be calibrated. One is the throttle position sensor and, if your engine uses a drive-by-wire
throttle controlled by the Hydra Nemesis 2.6, the pedal position sensor.

Select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn

3D Fuel Calibration
3D Ignition Calibration !
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

This will bring up the settings panel. Select Tools->TPS/PPS calibrate:

it Settings

[]
m Load spread tool
Fpm spread tool d

This will open the TPS/PPS calibration panel:
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[T Calibrate TPS/PPS X]

Calibrate zern TPS

Accelerator pedal at REST E
Calibrate zerm PFPS

Accelerator pedal FULLY DEPRESSED Calbrate wide open TRS

With your foot off the accelerator pedal, click the Calibrate zero TPS and Calibrate zero
PPS buttons. Then, push the accelerator pedal as far as you are able to and, while holding it
in that position, click the Calibrate wide open TPS button.

If an optional wideband O, cable and L1H1 or L2H2 sensor was purchased with the Hydra
Nemesis 2.6 system, it will need to be calibrated to insure that it provides accurate AFR
readings. Select Tools->System tools->Preferences:

, LOAD] (c:\program files\nemesis\lastsa

LG View Help

System tools »

Viewing tools

Com stats E!

Firmware version

1IN

3
Tuning tools k
File tools »
Analysis tools »
Migration tools »
Activate Feature P

This will open the preferences panel. Click the GAS radio button on the FUEL TYPE
option:

FUEL TYPE: T%GAS (" ETH  MIHR ( EI0  E85 (" LAMEBDA

Click the Save and Exit button:
{~ ENARIED v DISABIED

Sove and[\e\'xiz Ok

Wy
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Unplug the O, sensor from the wideband cable. Return to the Settings 1 panel by selecting
Map Group->Settings 1 and click on the down arrow of the panel selection dropdown:

Settings Tools

ignition triggers

[ Trimmme ~mbiim Ao | FERPE o

In the dropdown selection panel that opens, click on the sensor type and calibration item:

m Settings

Settings  Tools

]

ignition triggers =

ignition triggers
sensor type and calibration -
idle speed control

ignition and rpm limits i
closed loop control =

%3

PID controls

throttle setup
injection e
Timing reference angle

Locate the AFR/L display at the bottom of the settings panel:

AFR/L14.3 (rafio)] C

With the O, sensor disconnected from the cable, the AFR/L display should read 14.7. If it
reads higher than 14.7, reduce the value of the UEGO zero calibration number and click
the Enter button immediately to the right of it:

| t=termal map sensor EI"IEII:I|E| l_l Enter |
| LEGOD zera n::alil:nratin:nn| Eriter [: |
[ TIERM aradient calibration | BRI Friter |
If it reads less than 14.7, increase the value of the UEGO zero calibration number and

click the Enter button. Continue this process until you find the value for the box that
produces a 14.7 AFR/L reading with the O, sensor disconnected.

The next step is to obtain a free air reading from the O, sensor. If the O, sensor is installed
on an exhaust system that has operated in the last 24 hours, then the sensor should be
removed from the exhaust to prevent any residual exhaust molecules from affecting the
free air reading. Connect the sensor to the wideband cable. Wait three minutes for the
heater in the sensor to bring the tip of the sensor to operating temperature. Carefully check
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the sensor to insure that it is getting hot. If the tip remains cold, verify that the wideband
cable is properly connected to the Hydra Nemesis 2.6 unit.

When the sensor reaches operating temperature it will settle on a reading. The AFR/L
display at the bottom of the settings panel should read 21.5 in free air. If it reads 21.5 or
more, reduce the value of the UEGO gradient calibration number and click the Enter
button immediately to the right of it:

| T o e | ey e
| UEGD gradient calibratinn|m Enter [:1
[ ~Te L. - | . == ==

Continue this process until it reads less than 21.5. Once it reads less than 21.5, increase the
value of the UEGO gradient calibration number and click the Enter button. Continue this
process until you find the minimum value for the box that produces a steady 21.5 AFR
reading with the O, sensor in free air.

Insert the O, sensor back into the exhaust system. Your wideband is now ready to use.

After calibrating your sensors, save your updated base map so that you will be able to
initialize the Hydra Nemesis 2.6 unit back to the calibrated base map without having to re-
calibrate the sensors in the future. Also, the laptop software remembers the last set of maps
and settings saved so getting into the habit of always saving after making any changes to
the Hydra Nemesis 2.6 configuration settings will insure that the laptop software always
starts up fully synchronized with the settings in the Hydra Nemesis 2.6 unit. Select File-
>Save to file:

[E! 3D Fuel Calibration: Base
-8 Map Group Map Edit Comr

Open from file |
Open fram ECU !
Complete Verify from ECU i
Fast verify fram ECU

Save to ECU EE

Exit
T EA0 Clezed Loop

This will open a save file dialog. Enter a name for the calibrated base map that you will be
able to easily identify it by and click the Save button:
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Save As @

Save in: |lﬂnemesis j £¥ EF-
E I helppics
3 basemap.s26

My Recent lastsaved.s26
Documents template.s26

-

Desktop

J

My Documents
My Computer
™ File name: |n::a||:nasemap| j Save
MyNetwork ~ Saveastpe:  [s26files = Canu:el[ g
Flaces

Avoid using the same name as the original base file in case you should ever have to use the
original base file in the future. It is always a good idea to save under a new file name
otherwise you lose the benefits of versioning. If you continue to overwrite your changes
under the same name, you have no way of going back two or three steps if you determine
that you need to undo something that you have recently done.

There is no need to explicitly save the calibration changes to the Hydra Nemesis 2.6 unit.
The changes made while the laptop is connected to the unit will automatically be saved and
remembered by the unit. Since the laptop software always remembers the contents of the
last maps and settings saved and automatically loads them the next time the laptop software
is started, getting into the habit of saving any changes to a file before exiting the laptop
software nearly eliminates the need to ever have to load the current maps and settings
directly from the Hydra Nemesis 2.6 unit.
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Engine Start

The Hydra Nemesis 2.6 unit is now installed with a proper base map in place, the throttle,
pedal and wideband sensors are calibrated and your laptop software is properly
communicating with the unit. Before attempting to start the motor, it is advisable to make
one quick check of all the engine sensors.

Select Tools->System tools->Preferences:

, LOAD] (c:\program files\nemesis\lastsz
View Help

é System tools r

Com stats ﬂ!

Firmware version

Viewing tools »
Tuning tools »
File tools »
Analysis tools k
Migration tools »
Activate Feature #

This will open the preferences panel. Click the DIGITAL radio button on the PANEL
MODE option:

PANEL MODE: " ANALOG lT%DI GITAL

Also, if you prefer to see temperature, distance and pressure in English units, select the
IMPERIAL radio button. If you prefer to see metric units, select the METRIC radio
button:

MEASUREMENT UNITS: (" IMPERIAT

Click the Save and exit button to complete the preferences setting:
(™ ENABIED (v DISABIED

Save and exit | Ok

The Display window contains the values of all of the important engine sensors:

48



Hydra Nemesis 2.6 Users Manual

The BATT indicator shows the battery voltage. The Hydra Nemesis 2.6 unit needs a
healthy battery to start the motor. If the voltage reading is not around 12.0 volts, the battery
may not have enough of a charge to start the engine. If the battery voltage is low, it is
recommended that a new battery be purchased or that the battery be removed from the
vehicle and charged overnight on a battery charger. Using a high current jumper box to
attempt to start the vehicle may cause damage to the Hydra Nemesis 2.6 unit and will void
the warranty.

The AIR indicator shows the temperature of the air in the intake manifold. This value
should be within several degrees of the actual ambient temperature if the engine has not
been operated for several hours. If this indicator shows an extremely low or extremely high
value and the current atmospheric conditions are mild, you should contact your Hydra EMS
dealer for assistance.

The COOL indicator shows the temperature of the coolant in the cooling system. This
value should be within several degrees of the actual ambient temperature if the engine has
not been operated for several hours. If this indicator shows an extremely low or extremely
high value and the current atmospheric conditions are mild, you should contact your Hydra
EMS dealer for assistance.

The TPS indicator shows the position of the throttle as a percent value between fully
closed (0%) and fully open (99.9%). Squeeze the accelerator pedal a few times to verify
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that the throttle sensor is properly calibrated. If not, go back and repeat the throttle
calibration process.

The VACUUM indicator shows the current barometric pressure when the engine is not
running. Depending on the weather and your altitude this value can range from OmmHg at
sea level to 200mmHg at higher altitude.

The RPM indicator shows engine speed which should be zero until you attempt to start the
motor.

If all the main engine sensors indicate reasonable values, you are ready to start the motor.
Turn the key to the start position and crank the motor as you watch the RPM indicator. The
RPM indicator should show a value between 150 to 250 RPMs while the starter is cranking
the engine. If the RPM indicator remains at zero or shows very high or random values,
then it is very likely that you do not have the proper base map installed on the Hydra
Nemesis 2.6 unit. Contact your Hydra EMS dealer for assistance.

If your engine has been modified and is no longer close to the configuration expected by
the base maps, it may take a few tries to get the motor started when it is cold. This means
that fueling and cold start parameters will need further adjustment by a professional tuner.

If the engine appears to make no attempt to start, then you will have to contact your Hydra
EMS dealer for further assistance. Before you do so, you will want to perform some basic
tests which the dealer will ask you to perform anyways.

Check that you have fuel in the tank and fuel pressure in the fuel system. The easiest way
to do this is to attach a fuel pressure gauge to the fuel system. If the vehicle does not have a
dedicated fuel gauge, many vehicles have a Schrader valve, which looks very much like the
valve that you have on each tire to add air or check air pressure, to facilitate getting a quick
fuel pressure reading. Always use a fuel pressure gauge. A tire pressure gauge is not
designed for taking a fuel pressure reading and may cause a fire. Fuel pressure should be
between 30psi and 50psi (210kPa to 350kPa) on most vehicles while the engine is
cranking.

Check that your ignition is producing spark. On vehicles with coils and coil wires, an old-
fashioned spark tester which is a glass tube with a small spark gap inside is the safest
method of verifying spark. On newer vehicles with coil-on-plug ignitions, you will need to
remove the coil and use a spark tester to determine if the ignition is producing a spark.

If the engine starts, let it run for a while and verify that the main engine sensors are
reporting reasonable values.

The VACUUM indicator should show vacuum in the 300mmHg to 600mmHg range as
soon as the engine starts and settles down to a steady idle. If the indicator continues to read
the same pre-start atmospheric pressure, check the vacuum line between the intake
manifold and the Hydra Nemesis 2.6 unit’s vacuum port.
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The COOL indicator should begin to show an increase in coolant temperature within
seconds of engine start. Depending on the cooling system, you should see the coolant
temperature rise to between 80C (176F) and 100C (212F) on most vehicles and level off.
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The Editing Screen

The editing screen consists of the menu bar and the main screen area which can contain one
or more selection, editing and status windows. All the work done through the laptop
software takes place in the editing screen, the child windows contained within it and the
panels and settings screens that can be opened using the menus and navigation elements.

Menu Bar

The menu bar at the top of the screen provides eight lists of menu items to select from:

m 3D Fuel Calibration: Base fuel table [RPM, LO#
File MapGroup Map Edit Comms Tools View Help

The File list allows you to open and save maps from either the Hydra Nemesis 2.6 unit or
any of the laptop storage devices. It also allows you to exit the laptop software. Pressing
alt-f also brings down the list of items available from the File menu.

The Map Group list allows you to select from the various available groups of maps and
panels. This is one method of navigating to all of the maps and settings contained in a
Hydra Nemesis 2.6 unit or file. Pressing alt-g also brings down the list of items available
from the Map Group menu.

The Map list allows you to select from one of the maps in the current Map Group. The
content of this list changes depending on the last Map Group selected. Pressing alt-m also
brings down the list of items in the current Map menu.

The Edit list provides access to editing functions. Pressing alt-e also brings down the list
of items available from the Edit menu.

The Comms list allows you to enable and disable the communications link with the Hydra
Nemesis 2.6 unit. As we will later see, some functions can only be performed with
communications between the laptop and the unit enabled and others can only be performed
with the communications disabled. Pressing alt-c also brings down the list of items
available from the Comms menu.

The Tools list provides access to several useful tools and panels. Pressing alt-t also brings
down the list of items available from the Tools menu.

The View list allows for different default screen layouts to be selected. Pressing alt-v also
brings down the list of items available from the View menu.

The Help list provides access to information about maps, hotkeys and various other useful
information. Pressing alt-h also brings down the list of item available from the Help menu.
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Work Area

The remainder of the screen contains five child windows, all of which can be individually
sized, moved, maximized and minimized. There are three default arrangements of these
five windows that can be selected using the View->Arrange A, View->Arrange B and
View->Arrange C menu items:

Arrange preferred

Arrange B E!

Arrange C
Inputs

Fuel multipliers
LTT table

The default preferred arrangement can also be set up on the preferences panel accessed by
selecting the Tools->System Tools->Preferences menu item. Select the radio button
corresponding to your preferred arrangement for the DEFAULT VIEW item:

DEFAULT VIEW - {— FIEW A {~ FIEW B %VIE WC
Click the Save and exit button:

{~ ENARLED (v DISABIED

Save and exit | Ok

The laptop software will always start with your preferred arrangement. Also, the View-
>Arrange preferred menu item will arrange the windows to the preferred arrangement:

I Arrange A %

Arrange B
Arrange C
Inputs

Fuel multipliers
LTT table

Each child window can be minimized by clicking on the leftmost of the three square icons
on the top-right corner of the window:

53



Hydra Nemesis 2.6 User’s Manual

When minimized, the window disappears to the bottom-most edge of the main parent
window and shows up only as a small tab. The leftmost of the three square icons on the
right end of the tab can be clicked again to restore the child window back to the original
location it occupied when it was minimized:

Each child window can be maximized by clicking on the middle of the three square icons
on the top-right corner of each window or minimized window tab:

When maximized, the child window expands to cover the entire main parent window and
the three icons move to the top, right corner of the main screen. The maximized window
can be returned back to the original location it occupied when it was maximized by
pressing the middle icon again.

Each child window can be dragged to any location on the main screen and even mostly off
the main screen by clicking on the top title bar of the window and, while holding down the
left mouse button, moving the window to the new location desired:

ﬁﬂ Map data, units = milliseconds

ES00 rpm Y000 rpm 500 rpm ; 3500 rpm
J50 mmHg | 2.7E0 2730 2780 . 2780 2.780
400 mmHg | 2610 2610 2640 . 2640 2640
450 mmHg | 2180 2140 2210 . 2210 2.210

500 rarmHg | 1.850 1.830 1.340 . 1.340 1.340

550 mrHg | 1.620 1.620 1.640 . 1.640 1.640
600 mrHg | 1.270 1.320 1.260 : 1.260 1.260
E50 mrmHg | 1.000 0.960 0.940 . 0.940 0.940
700 mrmHg | 0.710 0710 0710 L 0710 0.710
7E0 mrmHg | 0.820 0.830 0.830 0.830 0.830
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Each child window can be adjusted to any desired size by clicking any edge of the window
as the mouse cursor turns into a vertical, horizontal or diagonal adjustment arrow pair and
holding down the left mouse button while moving the edge of the window to adjust the size
of the window:

LEX

000 rprin

3500 rpr

2780 2780 27
2640 2640 26
2.210 2.210 2.2
1.840 1.840 1.8
1.640 1.640 1.6
1.260 1.260 1.21

0.340 0.340 0.3
0.710 0710 0.7
0.830 0.830

In some of the windows, making the window smaller than the contents of what it is
displaying will cause horizontal and vertical scroll bars to appear so that the desired portion
of the contents within that window can be moved into the visible portion of the window. To
do this, use the left mouse button to click and drag the horizontal or vertical scroll handles
to bring the desired content into view:

[RETE NI TS Ry Ry ) [ERR ] [N IR [T e [T ] [ER ]

#60 mmHg | 0.820 0.820 0.830 0.830 0.830 0.830

Maps and Setting Modules

The maps and setting modules child window contains a folder tree of the map groups that
can also be selected using the Map Group menu item:
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it Maps and setting modules

30 Fuel Calibration
30 lgnition Calibration
A0 Engine Calibration
- 20 Fuel Trimz

20 lgnition Trims

20 Engine Calibration
20 Boost Control

20 |dle Speed Contral
20 Starting

20 Clozed Loop

Settingz/Modules
Comments
FPazswords

------- 2D Expanszion

3D Pk 10
a0 Pt 11
3D Pk 12
Settingz 1
Settings 2

[

Each map group can be expanded or contracted to show the maps within each group or hide

them. To do this, click on the [+] or [
trunk of the folder tree:

it Maps and setting modules

-] icon that connects each map group item to the main

S=1E3

Maps

[

|- 3D Fuel Calibration
% --------- Eaze fuel table [FPM, LOAD]

Anti-lag fuel trim [FPM, LOAD]
Anti-lag active fuel cut cycles [RP
Aviliary fuel trim [RPRM, LOAD]

WE [RPM, LOAD]

Launch fuel cut cycles [RPM, TRS =
Flat-zhift fuel cut cycles [RPR, TRE
Anti-lag inactive fuel cut cycles [RF

[+ 30 Ignition Calibration

[+]- 30 Engine Calibration

[+ 20 Fuel Trimg

[+ 2D Ignition Trirnsg B
- N Frnine T alibratineg

To select any of the maps or setting modules for editing, double click on the desired item.
The purpose of this child window is to allow for the quick navigation between maps and
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setting modules and to simplify the task of finding the desired map within the many map
groups available.

Status

The status child window provides a short, running commentary on which child window
currently has the editing focus (that is, which window is processing the keyboard input at
the current time). It also indicates the state of the communication link between the laptop
software and the Hydra Nemesis 2.6 unit:

> Map focus, anows are map onented

» Statuz focuz, amows are grid oriented
» Map focus, arows are map anented
»» Status focus, arows are gid onented

Statuz

Display

Several gauges are present in the display child window. These gauges indicate the current
readings of the sensors connected to the Hydra Nemesis 2.6 unit and the state of some
important parameters controlled by the unit.

These items can be displayed in either analog form or digital form. To indicate which form

is preferred, select Tools->System tools->Preferences, set the radio button of the PANEL
MODE item to either ANALOG or DIGITAL and click the Save and Exit button:

PANEL MODE: " ANAIOG %DIGITAL

The display window provides the following information:
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ADV is ignition timing advance in degrees BTDC,

FUEL is injection pulse width in milliseconds,

DUTY is injector duty cycles in percent,

VSS is vehicle speed,

O2LEFT is the raw voltage from the left narrowband oxygen sensor,
O2RIGHT is the raw voltage from the right narrowband oxygen sensor,
AFR is the reading from the O, wideband sensor,

BOOST is intake manifold boost gauge pressure,

BATT is the voltage across the Hydra Nemesis 2.6 unit’s power pins,
AIR is the air temperature sensor reading,

COOL is the coolant temperature reading,

STTLEFT is the left module short-term closed loop fuel trim,
STTRIGHT is the right module short-term closed loop trim,

TPS is the throttle opening value in percent,

ISC is the idle speed control output in percent,

KNOCK is the knock sensor voltage,

RPM is engine speed and

VACUUM is intake manifold absolute vacuum pressure.
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If the display window is fully maximized, additional dashboard gauge representations of
some of the sensor values will also be displayed.

FEX

The map child window displays a graphical representation of the currently selected map.
The graph is either 2D or 3D depending on the type of map selected:

Map
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ARROWS BY MAP

The horizontal and vertical angles at which the graph is presented can be rotated for
optimal viewing of any map using the horizontal and vertical scroll bars. Grab and move
the horizontal angle and vertical angle widgets with the mouse and release you are finished
to reposition the viewing angle:

60



Hydra Nemesis 2.6 Users Manual

ARROWS BY MAP

Map Data

The map data window displays the selected map in a spreadsheet format. The spreadsheet
is either 2D or 3D depending on the nature of the selected map:

Eﬂ Map data, units = milliseconds

O'rpm 250 rpm 500 rpm 780 rpm 1000 rpm 1250 rpm 1500 rpm 1750 rpm =
7Epsi 8535 8730 5.580 3.080 8.290 8730 8710 5690
59psi | 7.E30 7.890 8.050 8.260 7.360 7.870 8.040 8.080
39psi 6820 £.590 7.120 7.260 £.440 EE7D £.870 £.350
20psi 5130 5.270 5.390 5.500 5610 5760 350 5390
OmmHg ST 4.540 4.540 4560 4.550 4.520 4.540 4.520
100 mmHg | 3.450 3570 3570 3670 3.760 3790 3660 3680 —
150 mmHg | 3155 3.215 3.250 3.310 3.350 3360 3320 3130
200 mHg | 2.830 2,995 2.935 2.380 2.320 2.975 2.360 2.360
250 mmHg | 2635 2740 2.760 2.820 2.850 2760 2.820 2750
300 mmHg | 2.425 2,520 2.300 2.340 2.320 2380 2330 2360 .
Jo o o o S

For the main 3D maps, the x-axis usually indicates engine speed and the y-axis indicates
engine load. In such cases engine speed always increases on each column towards the right.
Engine load can be set to increase in either the up or down direction. To change the
direction, select Tools->System Tools->Preferences and change the GRID LOAD
DIRECTION setting:
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" DOWN

Edit Colors

If you wish to change the
select your own colors by

fT%L’P

colors used to display the graph in the map window, you can

selecting Tools->Viewing Tools->Colors:

, LOAD] (c:\program files\nemesis\lastsa

;

l.
W
At

Help

System tools
Viewing tools

View
3
*
Clear visit traces EE
Clear edit traces

Clear AFR. traces
Clear knock traces

Tuning tools r
File tools K
Analysis tools r
Migration tools r
Activate Feature »

This will open the color selection panel:

m Color selection @

Backaground calar

Wire graph color

APt band color

MAF band color
k.eyboard trim band color
Highlight calor

Background color is the color of the graph’s background.

Wire Graph color is the color of the lines used to draw the graph.

RPM band color is the color used to draw the graph line representing the current engine

speed range that the motor is operating at.

MAP band color is the col

or used to draw the graph line representing the current load range

that the motor is operating at.

Keyboard trim band color

selected map.

Highlight color is the color used to indicate which areas of the map are multiply selected.

is the color used to draw the graph lines representing the current
location of the editing cursor. Note that this color is also used to highlight the cell
representing the current editing cursor location on the spreadsheet representation of the
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To change the color of any of the items listed on the panel, click the item and a color panel

will appear to allow you to select the new color:

Basic colors:

M N NN
H NN
AN ENEN NN
HENEEEENEN
Al EEEENEE

Custom colors:

B
AN EEEEEE

Define Custom Colars >

[ ok | Ccancel |

Click the OK button to accept the new color or the Cancel button to keep the color for that
item as it was. When all the color assignments are completed, press the Save button on the
color selection panel to make the color selections permanent for future sessions of the
laptop software or the OK button to make the color selection only for the current session.
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3D Map Editing

Many of the calibration maps are 3D. This sections explains how 3D maps can be edited.
Track Point and Cursor

There are two highlighted points. Yellow is used to indicate the current engine speed and
load point that the motor is operating at. We will call this the track point. The other color is
the keyboard trim color (purple by default unless you change it) and shows which cell
changes will be applied to. We will call this the cursor:

S [ A [
0 mmHg B.200 61!
B0 mmHg | 5.550 B.A
100 mmHg P4 700 4.5
150 mmHg | 4.200 47
200 mmHg | 3.850 a8
280 mmHg | 3.600 a8
300 mmHg | 3.350 32
B0 mmHg | 3.120 3o

Navigation

The four arrow keys move the cursor along the axes when either the map or the map data
windows are selected. The arrow keys will behave as expected based on the window that is
selected. This is particularly noticeable only if the down direction is chosen for load. In this
case, the up and down arrows work in an opposite manner for the map window and the map
data window.

Centering

The grid representation of the map will move to keep either the track point or the cursor
visible depending on whether the load center or arrow center mode is selected. If load
center is selected, the grid will move to keep the track point visible. If arrow center is
selected, the grid will move to keep the cursor in view. The centering mode can be toggled
when in the map window by pressing the L key. To select the default centering mode,
select Tools->System tools->Preferences and chose the default GRID CENTERING
option desired:

GRID CENTERING: " LOAD %ARR oW
Editing

The page up and page down keys will increase and decrease the value of the cell at the
current cursor location. The amount of change will depend on the map. If the shift key is
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pressed when making the change, the values will change by the smallest resolution. If the

shift is not pressed, the normal resolution amount will be used. The - and + keys can be
used instead of the page up and page down keys. Once a cell value has been changed, it

will be surrounded by brackets:

ZUpzl £.0al f.U
OmrHg  (E2000 0 &1
B0 mmHg | [5.550] 5.5
100 mmHg | [4.700] 45
150 mmHg | [4.200] 4.1
200 mmHg | [3.850] 38
250 mmHg | [3.600] 35
300 mmHg | 3.350 32
350 mmHg | 3.120 30

Direct Entry

The enter key brings up the direct numerical entry panel that allows you to type in a value

directly into the cell at the current cursor location:

[E{ Direct numerical entry

4 b b
1 2 | 3
]
|_Ener |

7.8 9 Use buttons. or direct
enter via keyboard,

then press ENTER.
ESCAPE to abort.

Either type a number using the keyboard or use the mouse to click the numeric buttons.

Press enter when done to change the number at the cursor location or press the escape key

to leave the value at the cursor location unchanged.

Arithmetic Functions

The four basic arithmetic functions can be applied to any cell. Press the A key to directly

enter a value to add to the current cell:
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III Add constant value @

7.8 9 Use buttons. or direct
enter via keyboard,
1 5 b then press ENTER.
ESCAPE to abort.
1 2 3
0
............ S

Press the S key to directly enter a value to subtract from the current cell:

IE Subtract constant value @

7.8 9 Use buttons. or direct
enter via keyboard.
4 5 b then press ENTER.
ESCAPE to abort.
1 2 3
0
............. i

7.8 9 Use buttons. or direct
enter via keyboard,
1 5 b then press ENTER.
ESCAPE to abort.
1 2 3
0
............. S

Press the V key to directly enter a value by which to divide the current cell:
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III Divide by factor

7.8 9 Use buttons. or direct
enter via keyboard,
1 5 b then press ENTER.
ESCAPE to abort.
1 2 3
0

Seek
The space bar or the F8 key can be used to move the cursor to the current track location.
Multiple Selection

A block of multiple cells can be selected by holding the ctrl key while moving the cursor
with the arrow keys. The initial cursor location defines one corner of the rectangle of cells
that will be selected. As the rectangle is expanded, the included cells will be highlighted in

gray.

ap data econd L]
0 rpm 280 rpm B00 rpm 780 rpm 1000 rpm 1250 rpm 1500 rpm 1750 1pm -
5.9 psi 7640 7.8490 2.0a0 8260 7360 7.870 2.040 a.0a0
39 psi E.820
20psi 5130
OmmHg | 4510

100 mmHa | 3.460
150 mmHa | 3155
200 mmHg | 2.830
260 mmHg | 2.635
300 mmHg | 2.425
380 mmHg | 2.210 2.000 2.0e0 2.0e0 2.0e0 2110 2180 2.270

- = e e o o o -
i | r

Once a block is selected, the page up, page down, direct entry and the arithmetic functions
will operate on the entire block. If a large block is selected and the Hydra Nemesis 2.6 unit
is connected and online, a small but noticeable time delay will occur after every operation.
Select All

The Edit->Select all menu item can be used to select all of the cells in a 3D map:
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ation: Base fuel tah

ap B=:i® Comms Toaol

i

Copy

The copy feature requires that a block of multiple cells first be selected across which the
copy will take place. Once a block is selected, pressing the F key will copy the left edge
values of the block forward across the remaining block of cells. Before the copy is
performed, a panel showing the graphical impact of performing the copy will be displayed
and the Ok button must be clicked to complete the copy or the Cancel button clicked to
cancel the copy:

bEY Copy forward in X direction (or rpm)

E= ARROWS BY GRID

Ok | Cancel

Similarly, pressing the B key will initiate a copy of the right edge values back across the
remaining block of cells. Pressing the U key will initiate a copy of the bottom edge values
upwards across the remaining block of cells. Pressing the D key will initiate a copy of the
top edge of values downwards across the remaining block of cells.
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Interpolation

To interpolate a region of cells, select a block of multiple cells to perform interpolation
across. The Y key will then interpolate across the load or y axis of the map. This will
happen on each column of the grid in which the middle cells of the selected block will be
adjusted so that the increase or decrease between the uppermost cell of each column in the
selected block and the lowermost will be linear. Before the interpolation is performed, a
panel showing the graphical impact of performing the interpolation will be displayed and
the Ok button must be clicked to complete the interpolation or the Cancel button clicked to
cancel it:

b Interpolate in Y direction (or load)

econds

E=S ARROWS BY GRID

Ok | Cancel

The X key will interpolate across the engine speed or x axis of the map. This will happen
on each row of the grid in which the middle cells of the selected block will be adjusted so
that the increase or decrease between the leftmost cell of each row in the selected block and
the rightmost will be linear. Before the interpolation is performed, a panel showing the
graphical impact of performing the interpolation will be displayed and the Ok button must
be clicked to complete the interpolation or the Cancel button clicked to cancel it:
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Cancel

Clear Traces

As the track point moves, it leaves a trace of shaded cell values to indicate which cells of

the map have been used:

This trace can be reset by selecting Tools->Viewing tools->Clear visit traces:

<. 0 pEl [ Rl oL
OmmHg | £.200 B.15(
B0 mmHg | 5.550 553l
100 mmHg F00E 4630
150 mmHg | 4.200 4180
200 mmHg | 3.850 3800
250 mmHg | 3.600 3590
300 mmHg | 3.350 3.26(
350 mmHg | 3.120 3.080
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, LOAD] (c:\program files\nemesis\lastsa

View Help

Viewing tools Colors

File tools Clear edit traces %

E System tools »
= 3
= b
b
I Analysis tools » Clear AFR. traces
]
]

Turing tools

4|  Migration tocls Clear knodk traces
at Activate Feature

When editing changes are made to cells, the cell values are highlighted with brackets:

ZUpzl £l f.U
OmrHg  ([E200) 0 &1
50 mmHg | [5.550] 5.5
100 mmHg | [4.700] 45
150 mmHg | [4.200] 4.1
200 mmHg | [3.850] 38
250 mmHg | [3.600] 35
300 mmHg | 3.350 32
350 mmHg | 3.120 30

These brackets can be reset by selecting Tools->Viewing tools->Clear edit traces:

, LOAD] (c:\program files\nemesis\lastsa

View Help

- System tools »
EVening ods [
< Tuning tools » Clear visit fraces
File tools b M
) Analysis toaols » Clear AFR traces
{| Migrationtools  #|  Clear knock traces
[

it Activate Feature

If the substrings preference is enabled the Base fuel table and VE table are annotated with
traces suggesting the amount of fuel to increase or decrease to produce the AFR indicated
in the AFR target table:

£ 1 pEl f.uou f.au
OmmHg | £.200 E.150
S0mmHg | 5.550inc16 5530
100 mmHg [4708iRES 4520
150 mmHg | 4.200incd 4180
200 mmHg | 3.850incE 3800

250 rmmHg | 3.600 3.530
300 mmHg | 3.350 3.260
350 mmHa | 3.120 3.080
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These annotations can be reset by selecting Tools->Viewing tools->Clear AFR traces:

View Help

E System tools »

Tuning tools
File toals

it Activate Feature

, LOAD] (c:\program files\nemesis\lastsa

Clear visit traces
Clear edit traces

3

3
| Analysis tocls 4 EMHEm
4| Migration tools  #|  Clear knock traces

4

If the knock threshold is exceeded at any time while the base ignition map is selected, the
cell closest to the point that knock is detected will be highlighted in red:

(ERT a0
130 14.0
14.0 1E.0
17.0 21.0
1R N Mn

1y
17.0
18.0

24.0
>0

These knock traces can be reset by selecting Tools->Viewing tools->Clear knock traces:

View Help
System tools »
]

Viewing tools Colors

Tuning tools
File toals

|| Migration tocls
t Activate Feature

Help

, LOAD] (c:\program files\nemesis\lastsa

» Clear visit traces

k Clear edit traces
Analysis tools » Clear AFR traces

] Clear knodk traces

b

On every 3D map, you can select Help->This map to bring up a short information panel

describing the purpose of the currently selected map:

Hotkeys
Dizgrams
About

RPM, LOAD] (c:\program

iﬂ Tuning this map%
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You can also select Help->Tuning this map to bring up an information panel providing
hints about how to adjust the values on the map for best effect:

DM, LOAD] (c:\program

Hotkeys

Dizgrams
About

The Help->Hotkeys menu item will bring up a panel listing all the navigation and editing
key functions:

M, LOAD] (c:\program

i This map
. Tuning this map

Diagrams E!

About

The Help->About menu item will bring up a panel indicating the version of the laptop
software:

M, LOAD] (c:\program
Help
This map
Tuning this map
Hotkeys
Diagrams
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2D Map Editing

Many of the trim maps are 2D. This sections explains how 2D maps can be edited.
Track Point and Cursor

There are two highlighted points. Yellow is used to indicate the current operating point. We
will call this the track point. The other color is the keyboard trim color (purple by default
unless you change it) and shows which cell changes will be applied to. We will call this the

cursor:
86 F 104 F 122 F 140F
6.0 5.0 5.0 4.0
Navigation

The left and right arrow keys move the cursor along the map. The up and down arrows
have no function on the 2D map.

Centering

The grid representation of the map will move to keep either the track point or the cursor
visible depending on whether the load center or arrow center mode is selected. If load
center is selected, the grid will move to keep the track point visible. If arrow center is
selected, the grid will move to keep the cursor in view. The centering mode can be toggled
when in the map window by pressing the L key. To select the default centering mode,
select Tools->System tools->Preferences and chose the default GRID CENTERING
option desired:

GRID CENTERING: 104D *T}ARR oW

Editing

The page up and page down keys will increase and decrease the value of the cell at the
current cursor location. The amount of change will depend on the map. If the shift key is
pressed when making the change, the values will change by the smallest resolution. If the
shift is not pressed, the normal resolution amount will be used. The - and + keys can be
used instead of the page up and page down keys. Once a cell value has been changed, it
will be surrounded in brackets:
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104 F 122F 140F 158 F 175 F
5.0 [7.5] [5.5] [4.0] 0.0

Direct Entry

The enter key brings up the direct numerical entry panel that allows you to type in a value
directly into the cell at the current cursor location:

[E{ Direct numerical entry

7.8 9 Use buttons, or direct
enter via keyboard.
1 5 b then press ENTER.
ESCAPE to abort.
12 3
0
............. S

Either type a number using the keyboard or use the mouse to click the numeric buttons.
Press enter when done to change the number at the cursor location or press the escape key
to leave the value at the cursor location unchanged.

Arithmetic Functions

The four basic arithmetic functions can be applied to any cell. Press the A key to directly
enter a value to add to the current cell:

III Add constant value @

7.8 9 Use buttons, or direct
enter via keyboard.
1 5 b then press ENTER.
ESCAPE to abort.
12 3
0
............. S
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Press the S key to directly enter a value to subtract from the current cell:

IE Subtract constant value @

7.8 9 Use buttons. or direct
enter via keyboard.
4 5 b then press ENTER.
ESCAPE to abort.
1 2 3
0
............. i

Press the M key to directly enter a value by which to multiply the current cell:

IEY Multiply by factor @

7.8 9 Use buttons. or direct
enter via keyboard,
1 5 b then press ENTER.
ESCAPE to abort.
1 2 3
0
............ S

Press the V key to directly enter a value by which to divide the current cell:

LEY Divide by factor @

7.8 9 Use buttons. or direct
enter via keyboard.
4 5 b then press ENTER.
ESCAPE to abort.
1 2 3
0
............. i
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Seek
The space bar or the F8 key can be used to move the cursor to the current track location.
Multiple Selection

A block of multiple cells can be selected by holding the ctrl key while moving the cursor
with the arrow keys. The initial cursor location defines one end of the block of cells that
will be selected. As the block is expanded, the included cells will be highlighted in gray:

0.0

Once a block is selected, the page up, page down, direct entry and the arithmetic functions
will operate on the entire block.

Select All

The Edit->Select all menu item can be used to select all of the cells in a 2D map:

ation: Base fuel tah

ap Q=¥ Comms Tool

Reset Traces

When editing changes are made to cells, the cell values are highlighted with brackets:

104 F 122 F 140 F 158 F 176 F
5.0 [7.5] [6.5] [4.0] 00

These brackets can be reset by selecting Tools->Viewing tools->Clear edit traces:
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, LOAD] (c:\program files\nemesis\lastsa

View Help

i System tools »
< Tuning tools Clear visit fraces

;_ Migration tools Clear knock traces
it Activate Feature

3
File tools b M
Analysis toaols » Clear AFR traces

3

3

Help

On every 2D map, you can select Help->This map to bring up a short information panel
describing the purpose of the currently selected map:

LPM, LOAD] (c:\program

m Turing this mapk

Hotkeys
Diagrams
About

You can also select Help->Tuning this map to bring up an information panel providing
hints about how to adjust the values on the map for best effect:

DM, LOAD] (c:\program

Hotkeys

Diagrams
About
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Settings Panel Editing

Most of the Hydra Nemesis 2.6 parameters that are not maps are collected into logical
groups within a settings panel to provide a way of viewing and editing these parameters.
This section explains how settings panel items can be edited.

Panel Selection

A group of panels is selected from the Map Group menu item or from the Maps and
Setting Modules window. Currently only the Settings 1 and Settings 2 map group contain
settings panels:

BEd 3D Fuel Calibration: Base
File NEERey1s® Map Edit Comn

3D Fuel Calibration
3D Ignition Calibration !
30 Engine Calibration
2D Fuel Trims
20 Ignition Trims
2D Engine Calibration
2D Boost Control
20 Idle Speed Contraol
2D Starting
20 Closed Loop
S5¢ 2D Gear

2D PWM

20 Expansion

Comments
Passwords
SDPWM S
3D PWM 10
3D PWM 11
30 PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

(mEELE S AR FoooTor

At the top of each settings panel is a dropdown widget that allows quick selection of every
logical group in the panel. To go to a particular logical group, left-click on the downward
facing arrow button on the right side of the dropdown widget, use the mouse to scroll to the
logical group and left-click the group name:
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HE Settings

Settings  Tools

ignition triggers n

ignition triggers ~
sensor type and calibration =
idle speed control

ignition and rpm limits
closed loop control _—

]

PID controls

throttle setup
injection h
Timing reference andgle

The panel will then change to show all the parameters associated with that logical group.

A left and right arrow widget to the right of the panel selection dropdown also allows the
next and previous logical group to be selected with a single click. This makes it easy to
visit all the logical groups in a setting panel without individually choosing each one from
the dropdown:

Parameter editing

Group parameters are represented either by numerical edit boxes, dropdown widgets, check
boxes or radio buttons.

Numerical edit boxes show the current numeric value of the parameter and can be clicked
with the mouse to allow you to replace or edit the numeric value with a new value. There is
usually a button labeled Enter just to the right of each numerical edit box. This button
must be clicked once the new value has been entered to send the new setting to the Hydra

Nemesis 2.6 unit:
| Cylinders | n Enter[
| Sequencer | “ Enter
| Timing reference angle | m Enter

Dropdown widgets are used on parameters that can have one of a short list of possible
settings. To change the setting on a dropdown parameter, left-click on the downward facing
arrow button on the right side of the dropdown widget, use the mouse to scroll to the
desired setting for the parameter and left-click on the setting. There is usually a button
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labeled Enter just to the right of each dropdown parameter. This button must be clicked
when a new setting has been selected to send it to the Hydra Nemesis 2.6 unit:

| Dutput Pk 16 function | (R X R Y FA =5 B2 = Enter

Pwi MAP 12 -

OFF 3

ISCO
ISCC

FUEL PUMP
CHECK ENGINE
USER 13

USER 14

Check boxes are used to represent parameters that are either enabled or disabled. To enable
the parameter, left-click on the box with the mouse until a check mark appears inside the
box. To disable the parameter, left-click on the box with the mouse until the box is empty.
There is usually a button labeled Enter just to the right of each check box parameter. This
button must be clicked when a new setting has been selected to send it to the Hydra
Nemesis 2.6 unit:

F apid setup trim enal:ule| Enter
ALPHA-n mixed mode enable| [
Sequential injection enable| % Erter

YE mode enable |

Enter

Enter

PR

Radio buttons are used to represent parameters that can have two or more possible states. A
radio button parameter has two or more round circles each with a label beside it to indicate
the selection represented by that circle. The circle representing the selected state of the
parameter will have a dot. To change the state of the parameter, left-click on the circle
representing the state desired. The dot will move to the new state. There is usually a button
labeled Enter just to the right of each radio button parameter. This button must be clicked
when a new setting has been selected to send it to the Hydra Nemesis 2.6 unit:

| Pt frequenc_'r'l ™~ P 16 30 Hz fT\F‘WM 16 800 Hz ﬁ

Display

If communications with the Hydra Nemesis 2.6 unit are enabled, the bottom of each
settings panel will display current sensor values:

PPSM 192 () |TPSM 0 () JAFR/L16.3 Sl CTS 4 (F) JATS 4 (F) JAUKI 192 () JAUX2 216 () |AUX3 216 ()

o216 () Javs 0 Jaws 0 @ Jvss 0 el 0w = 0 o = 0w =0 0]
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The PPSM value shows a numeric representation between 0 and 255 of the raw voltage on
the pedal position (used only on drive-by-wire cars and not to be confused with throttle
position) sensor. The TPSM value shows a numeric representation between 0 and 255 of
the raw voltage on the throttle position sensor. The AFR/L value shows the AFR ratio for
the current fuel type selected. The CTS value shows the coolant temperature. The ATS
shows the air temperature. The AUX1 through AUX4 values show a numeric
representation of the voltages on the first four auxiliary input pins. These are analog inputs
with internal pull-to-power resistors. The AXUS and AUX6 values show the state of these
two auxiliary inputs which are digital with pull-to-ground resistors. The VSS value shows
the calculated vehicle speed from the vehicle speed sensor. The last four values are
reserved for future use.

Help

The Help on/off button on the panel will change the Enter buttons associated with each
parameter into a Help button and back:

ﬂ Help on/off [:

When the Enter buttons are switched to Help buttons, clicking the Help button opens a
brief help panel giving more information about the effect of the parameter:

Nemesis 2.64 tuner R1

L]
\lr) This setting sets the hard rpm limit. Above this rpm, no fuel injection will ocour
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File Menu

This section covers the functions accessed through the File menu item.
Open From File

The open from file option is used to bring a previously edited set of maps and settings from
a file on a hard disk, CD-ROM, USB jump drive, SD card or any other storage device.
When the laptop software is started, it automatically loads the maps and settings from the
last file saved. To open a file, select File->Open from file:

EE 3D Fuel Calibration: Base
=8 Map Group Map Edit Con

Open from ECU% E

Complete Verify from ECU B
Fast verify from ECL

Save to file
Save to ECU

Exit
T 20 Closed Coop

This will open a file open dialog box which allows you to navigate to the device and folder
that the file you wish to open resides in and select it:

Open E]
Look in: |lf} nemesis ﬂ & EE-
é L helppics
. lastsaved.s26

My Recent template.s26
Documents

‘g File name: | ﬂ Open

My Metwork Files of type: |52E§fi|es ﬂ Cancel
[ Open as read-only

i
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Hydra Nemesis 2.6 map files have an s26 extension in the Windows© operating
environment. Older 2.1 and 2.5 versions of the Hydra Nemesis system used the s20 file
extension. These older s20 files cannot be opened directly. To use them, you must use the
import map fragment tool.

Open from ECU

The open from ECU option is used to bring the maps and settings currently stored in the
Hydra Nemesis 2.6 unit connected to the laptop into the laptop software. To do this, select
File->Open from ECU:

BEd 3D Fuel Calibration: Basé
-8 Map Group Map Edit Cor

Open from file t

Complete Feriﬁrﬂgm ECU B

Fast verify from ECL

Save to file
Save to ECU

Exit

|l ey AT InzRA T Ann

This option is only available when the laptop software is connected to the Hydra Nemesis
2.6 unit. If the unit is not connected, this menu item will be grayed out:

!E HYDRA NEMESIS V2.64 re
=8 Map Group Map Edit Comr

Open from file E

Save to file

Exit
I ] -2V Engine Calibratian

When the open from ECU option is selected, a progress bar will appear showing the status
of the transfer from the Hydra Nemesis 2.6 unit into the laptop software:
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III File transfer

File transferring frorn ECL 1o PC

When the transfer is complete, all of the maps and settings currently stored in the Hydra
Nemesis 2.6 unit will be in the laptop software for editing and saving to a file on the
laptop’s hard disk.

Because the laptop software always starts with the maps and settings of the last file saved,
it is a good idea to save the maps and settings to a file after they are transferred from the
Hydra Nemesis 2.6 unit and after any editing changes are made to the maps and settings
with the unit connected. This way, there will be no need to transfer the maps and settings in
the unit every time the laptop software is started.

When the laptop software is started and a connection is established with the Hydra Nemesis
2.6 unit, a quick comparison of the current maps and settings in the laptop software will be
made against the maps and settings stored in the unit. If there is not a match, the following
message will appear:

Nemesis 2.64 tuner R1

This map or settings group does not match the map or settings group stored in the ECU. You should:
1. Open the file from the ECU OR.
2. Save this file to the ECL before continuing.

If this message appears, either the contents of the unit must be transferred to the laptop or
the contents of the laptop must be saved into the unit in order to ensure proper results.

Complete Verify From ECU

The compete verify from ECU option will transfer the maps and settings from the Hydra
Nemesis 2.6 unit into the laptop software and do a full bit-by-bit comparison of each map
and setting. This process takes a few minutes and even though it is more thorough and
complete than performing a fast verify, it is very rarely required except in circumstances
where absolute verification is required. A complete verification is started by selecting File-
>Complete verify from ECU:
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IEl 3D Fuel Calibration: Basd
Map Group Map Edit Cor

Open from file F

Open from ECU

Complete Verify from ECU

Fast verify from ECLI

Save to file
Save to ECU

Exit

b | T+ AT lA=ed T Ann

The contents of the Hydra Nemesis 2.6 unit will then be transferred to the laptop:

III File transfer

File transferring frorn ECU 1o PC

Once the complete verification is completed, the results will be presented:

Memesis 2.64 tuner R1

L]
. | J The file stored in the ECU is the same as the file opened on your PC

Fast Verify From ECU

A fast verify from the ECU will perform a simple, but effective comparison of the
checksums of the maps and settings on the Hydra Nemesis 2.6 unit against those on the
laptop. While it is theoretically possible that this process may not catch a difference
between the two, it is extremely unlikely that it would happen. To start a fast verification,
select File->Fast verify from ECU:
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m 3D Fuel Calibration: Bas
3-8 Map Group Map Edit Co
Qpen from file F

Qpen from ECL
Complete Verify from ECU

Fast verify from ECLI
Save to file
Save to ECU

Exit

| T+ AT T lA=ad T Ann

The verification process will then begin:

8EY Quick verify

20 Igrition Trims:lgnition upper imit [RPM]: fast venfied ~
20 lgnition Trima:lgnition lower limit [RPR]: Fast verified 1
20 Ignition Trimz:AC on ignition trim set [RPM]: fazt verified

20 Ignition Trims:STT ignition trirm [STTT: fazt verified

20 Igrition Trims:*>ITC []: fast venfied

20 lgnition Trima:*=*ITD []: fast verified =)
20 Engine Calibration: | njector responze [BATT]: fast verified

|

Werify status:

A notification message will appear only if the verification detects a difference in the maps
and settings between the unit and the laptop.

Save To File

The save to file option is used to save the current set of maps and settings in the laptop to a
file on any storage device. When the laptop software is started, it automatically loads the
maps and settings from the last file saved. To save to a file, select File->Save to file:

IE 3D Fuel Calibration: Base
Map Group Map Edit Comr
Open from file

Open from ECU =
Complete Verify from ECU
Fast verify from ECU

Save to ECU EE

Exit
T EA0 Clezed Loop
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This will open a save as dialog box which allows you to navigate to the device and folder
that you wish to save the file in and then give the file a name:

Save in: |lﬂnemesis j £¥ EF-

E I helppics
: lzstsaved 526

My Recent template.s26
Documents

Desktop

a7,

My Documents
My Computer
T File name: |I:nasema|:| j Saw
My Network ~ Saveastype:  [s26files =] Canc
Flaces

Click on the Save button to save the file after you have selected the device, folder and
name for the file. Otherwise, click the Cancel button to cancel the save. Hydra Nemesis 2.6
map files have an s26 extension in the Windows© operating environment. Older 2.1 and
2.5 versions of the Hydra Nemesis system used the s20 file extension. You cannot save a
2.6 file so that it can be opened and used using an older 2.1 or 2.5 system.

Although it is possible to select an existing file to save to, doing so will overwrite the

contents of the file so that the maps and settings that were previously stored there are lost.
If you are careful to choose unique and meaningful file names and save often, you will be
able to quickly undo unwanted changes and easily go back to previous maps and settings.

Save to ECU
The save to ECU option is used to send the maps and settings currently in the laptop

software to the Hydra Nemesis 2.6 unit connected to the laptop. To do this, select File-
>Save to ECU:
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EEY 3D Fuel Calibration: Basq
5= Map Group Map Edit Cor
Qpen from file E

Cpen from ECL
Complete Verify from ECU
Fast werify from ECU

Save to file

W

Exit
| B 5 R I i

This option is only available when the laptop software is connected to the Hydra Nemesis
2.6 unit. If the unit is not connected, this menu item will be grayed out:

!E HYDRA NEMESIS V2.64 re
=8 Map Group Map Edit Comr

Open from file E

Save to file

Exit
I‘] F 20 ERgine Calibration

When the save to ECU option is selected, a progress bar will appear showing the status of
the transfer from the laptop software to the Hydra Nemesis 2.6 unit:

m File transfer @

File transferring from PC to ECU

Because the laptop software always starts with the maps and settings of the last file saved,
it is a good idea to save the maps and settings to a file after they are transferred from the
Hydra Nemesis 2.6 unit and after any editing changes are made to the maps and settings
with the unit connected. This way, there will be no need to transfer the maps and settings
from the unit every time the laptop software is started.

As long as the Hydra Nemesis 2.6 unit and the laptop remain connected, all editing changes

are automatically sent to the system thus, the save to ECU feature is rarely needed except
in rare cases where changes must be made offline.
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Exit

To exit from the laptop software, select File->Exit:

EEY 3D Fuel Calibration: Basé
Map Group Map Edit Cor

Open from file

Open from ECU T
Complete Verify from ECU B
Fast verify from ECLI

Save to file
Save to ECU

s AT T Insrd T ann

Because the laptop software always starts with the maps and settings of the last file saved,
it is often a good idea to save the maps and settings in the laptop software to a file before
exiting. By doing so, the Hydra Nemesis 2.6 unit and the laptop software will contains the
same maps and settings the next time the laptop software is started and no time will be
wasted transferring the maps and settings from the system to the laptop.
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3D Fuel Calibration

This section covers all of the 3D maps in the 3D Fuel Calibration map group. This map
group is accessed by selecting Map Group->3D Fuel Calibration:

CELRes 0l Map Edit Comm:
30 Fuel Calibration

3D Ignition Calibration
i 3D Engine Calibration

2D Fuel Trims
2D Ignition Trims b,
2D Engine Calibration =

Base Fuel Table

The 3D base fuel table is accessed when the 3D Fuel Calibration map group is selected by
selecting Map->Base fuel table:

alibration: Base fuel table [RPM, LOAD] (c:\
LEsM Edit Comms Tools View Help

p
l Base fuel table [RPM, LOAD]
B Antidag fuel trim [RPM, LOAD]
|  Antidag active fuel cut cydes [RFM, TPS]
Auxiliary fuel trim [RPM, LOAD]
VE [RPM, LOAD]
Launch fuel cut cydes [RPM, TPS]
Flat-shift fuel cut cycles [RPM, TPS]
AntiHag inactive fuel cut cydes [RPM, TPS]
WETRPR . LOADT

The F3 key can also be used to quickly select the base fuel table. The 32 by 32 base fuel
table indicates the base fueling value used by the Hydra Nemesis 2.6 unit to determine how
long to pulse the injectors on every cylinder cycle when VE mode is not enabled. The base
fuel map can define any injection pulse width between 0 and 40 milliseconds in 0.005
millisecond increments. The x-axis of the map denotes current engine speed while the y-
axis denotes load in either manifold pressure when operating in standard speed density
mode or in calculated manifold pressure when operating in alpha-n mode. Interpolation is
automatically performed across both axes to determine the actual base fueling injector
pulse width value.

Anti-lag Fuel Trim

The 3D anti-lag fuel trim table is accessed when the 3D Fuel Calibration map group is
selected by selecting Map->Anti-lag fuel trim:
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libration: Anti-lag fuel trim [RPM, LOAD] (

=M Edit Comms Tools View Help

I Base fuel table [RPM, LOAD] 7
AntiHag fuel trim [RPM, LOAD]

< Antidag active fuel cut cydes [lam, TPS]
Auxiliary fuel frim [RPM, LOAD]
VE [RPM, LOAD]
Launch fuel cut cydes [RPM, TPS]
Flat-shift fuel cut cycles [RPM, TPS]
AntiHag inactive fuel cut cydes [RPM, TPS]

VE AP, TOAD]

This 32 by 32 map indicates how many milliseconds are added if the trim value is positive
or subtracted if the trim value is negative from the base fuel value when anti-lag is
externally requested. Values in this map can range between -10.2 ms enleanment to 10.2
ms enrichment. The x-axis of the map denotes current engine speed while the y-axis
denotes load in either manifold pressure when operating in standard speed density mode or
in calculated manifold pressure when operating in alpha-n mode. Interpolation is
automatically performed across both axes to determine the actual base fueling injector
pulse width value.

Anti-lag Active Fuel Cut Cycles

The 3D anti-lag active fuel cut cycles table is accessed when the 3D Fuel Calibration map
group is selected by selecting Map->Anti-lag active fuel cut cycles:

plibration: Anti-lag fuel trim [RPM, LOAD] (c

U= Edit Comms Tools View Help

I Base fuel table [RPM, LOAD] P
Antidag fuel trim [RPM, LOAD]

Antidag active fuel cut cydes [RPM, TPS]

Auxiliary fuel frim [RPM, LOAD]

VE [RPM, LOAD]

Launch fuel cut cycles [RPM, TPS]

Flat-shift fuel cut cydes [RPM, TPS]

Antidag inactive fuel cut cydes [RPM, TPS]
WE TRPR LOAD]

This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
anti-lag trim maps but whose y-axis is defined in terms of throttle opening percentage
instead of load. Values in this map range from 0 to 96.9 and indicate the percentage of fuel
injection events that will be cut from the otherwise normal operation of the motor while
anti-lag is externally requested and the anti-lag active timer has not timed out. Cutting an
injection event will transfer oxygen-rich air from the intake manifold into the exhaust
manifold where, if unburned fuel is encountered, will produce large amounts of heat to
keep a turbocharger spinning. Do not adjust this map unless you are well aware of the
consequences.
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Auxiliary Fuel Trim

The 3D auxiliary fuel trim table is accessed when the 3D Fuel Calibration map group is
selected by selecting Map->Auxiliary fuel trim:

libration: Anti-lag active fuel cut cycles [R

UE Edit Comms Tools View Help

I Base fuel table [RFM, LOAD] P
Antidag fuel trim [RPM, LOAD]
= Antidag active fuel cut cydes [RPM, TPS]
Auxiliary fuel trim [RPM, LOAD]

VE [RPM, LOAD]
Launch fuel cut cycles [RPM, TPS]
Flat-shift fuel cut cydes [RPM, TPS]
Antidag inactive fuel cut cydes [RPM, TPS]
WETRPM. TOADT

This 32 by 32 map indicates how many milliseconds are added if the trim value is positive
or subtracted if the trim value is negative from the base fuel value when auxiliary is
externally requested. Values in this map can range between -10.2 ms enleanment to 10.2
ms enrichment. The x-axis of the map denotes current engine speed while the y-axis
denotes load in either manifold pressure when operating in standard speed density mode or
in calculated manifold pressure when operating in alpha-n mode. Interpolation is
automatically performed across both axes to determine the actual base fueling injector
pulse width value.

VE

The 3D VE (Volumetric Efficiency) map is accessed when the 3D Fuel Calibration map
group is selected by selecting Map->VE:

hlibration: VE [RPM, LOAD] (c:\program file

i WUERM Edit Comms Tools View Help

I Base fuel table [RPM, LOAD] P
AntiHag fuel trim [RPM, LOAD]
=  Antidag active fuel cut cyces [RPM, TPS]

e Auxiliary fuel frim [RPM, LOAD]

Launch fuel cut cyd& !F‘I"v‘lr TPS]

Flat-shift fuel cut cydes [RPM, TPS]
Antidag inactive fuel cut cycles [RPM, TPS]

The F5 key can also be used to quickly select the VE map. The 32 by 32 VE map indicates
the base fueling value used by the Hydra Nemesis 2.6 unit to determine how long to pulse
the injectors on every cylinder cycle when VE mode is enabled. The VE map can define
any volumetric efficiency from 0% to 255% in one percent increments. The x-axis of the
map denotes current engine speed while the y-axis denotes load in either manifold pressure
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when operating in standard speed density mode or in calculated manifold pressure when
operating in alpha-n mode. Interpolation is automatically performed across both axes to
determine the actual volumetric efficiency value.

In VE mode, fuel is calculated based on the theoretical basis provided by Boyle’s law.
What the law tells us is that if we know the pressure and temperature of a precise volume
of air, then we know exactly how many molecules of air we have. If we know how many
molecules of air we have, then we can simply look at our target AFR map to determine
how many molecules of fuel we need to inject to produce the desired ratio of air-to-fuel
molecules. If we know how many molecules of fuel we need we can figure out how much
volume of fuel we have to inject in the cylinder. If we know how much volume of fuel we
need in the cylinder and we know the effective injection rate of the injectors then we can
determine how long we have to open the injectors to properly fuel the motor.

Engines are not perfect air pumps that fill up with exactly 100% of the air that they
displace from the intake manifold under every point in their operating range. For this
reason, engine designers developed the term Volumetric Efficiency to specify what volume
of air in the intake manifold will be pumped into the exhaust manifold every two
revolutions of the motor (one full cycle on a 4-stroke engine) relative to the static
displacement of the motor. For example, a motor with a VE of 75% and a displacement of
two liters consumes 1.5 liters of the air charge in the intake manifold on every two
revolutions of the crank. VE is not a constant. It changes depending on the load and speed
of the motor.

The learn data tuning tool can be used on this table to perform auto tuning. Select Tools-
>Tuning Tools->Learn Data:

- System tools ¥
! Viewing tools k
B Tirig oos >
File tools Learn data

{, Migration tools

3
Analysis tools k
»
it Activate Feature »

This feature is available only if the learn data function has been activated with a suitable
software key purchased from your Hydra EMS dealer. This activation key is included in
the cost of the O, wideband option. When the learning feature is selected, the laptop
software will make adjustments to the VE table so that the target AFR value indicated by
the target AFR table matches the O, wideband sensor value:
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[E{ Autotune VE map

VE [RPM, LOAD] %

ARROWS BY MAP
target AFR =093 feedback AFR =111 Ok

Auto tuning should be used only in a controlled environment and only after the VE map
has been tuned enough that there are no large AFR holes or spikes. Otherwise, the car may
behave very erratically as these holes are partially filled or removed by the auto tuning
function. Also, it is very important that closed loop fuel adjustments be disabled while the
auto tune tool is in use. Otherwise, very strange and erratic results may be obtained as the
closed loop and auto tuning tool fight to control the target AFR.

When the auto tuning session is complete, click the Ok button to save the changes made to
the VE table and exit the learning feature.

Launch Fuel Cut Cycles

The 3D launch fuel cut cycles table is accessed when the 3D Fuel Calibration map group
is selected by selecting Map->Launch fuel cut cycles:
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libration: VE [RPM, LOAD] (c:\program filg

=s Edit Comms Tools View Help

Base fuel table [RPM, LOAD]

Antidag fuel trim [RPM, LOAD]

Antidag active fuel cut cydes [RPM, TPS]
Auxiliary fuel frim [RPM, LOAD]

VE [RPM, LOAD]

Launch fuel cut cydes [RPM, TPS]

Flat-shift fuel cut cydes [RPM, TPS]
AntiHag inactive fuel cut cydes [RPM, TPS]
YE [RPM, LOED]

This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
fuel trim maps but whose y-axis is defined in terms of throttle opening percentage instead
of load. Values in this map range from 0 to 96.9 and indicate the percentage of fuel
injection events that will be cut from the otherwise normal operation of the motor while the
launch request is active. Cutting an injection event will transfer oxygen-rich air from the
intake manifold into the exhaust manifold where, if unburned fuel is encountered, will
produce large amounts of heat to keep a turbocharger spinning. Do not adjust this map
unless you are well aware of the consequences.

Flat-shift Fuel Cut Cycles

The 3D flat-shift fuel cut cycles table is accessed when the 3D Fuel Calibration map
group is selected by selecting Map->Flat-shift fuel cut cycles:

libration: Launch fuel cut cycles [RPM, TPS

LM Edit Comms Tools View Help

Base fuel table [RPM, LOALD]

AntiHag fuel trim [RPM, LOAD]

Antiag active fuel cut cydes [RPM, TPS]

Auxiliary fuel trim [RPM, LOAD]

VE [RPM, LOAD]

Launch fuel cut cydles [RPM, TPS]

Flat-shift fuel cut cydes [RPM, TPS]

Antidag inactive fuel cut cydes [RPM E5]
WE TFPR LOAD]

111

This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
fuel trim maps but whose y-axis is defined in terms of throttle opening percentage instead
of load. Values in this map range from 0 to 96.9 and indicate the percentage of fuel
injection events that will be cut from the otherwise normal operation of the motor while the
flat-shift request is active. Cutting an injection event will transfer oxygen-rich air from the
intake manifold into the exhaust manifold where, if unburned fuel is encountered, will
produce large amounts of heat to keep a turbocharger spinning. Do not adjust this map
unless you are well aware of the consequences.
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Anti-lag Inactive Fuel Cut Cycles

The 3D anti-lag active fuel cut cycles table is accessed when the 3D Fuel Calibration map
group is selected by selecting Map->Anti-lag inactive fuel cut cycles:

alibration: Flat-shift fuel cut cycles [RPM,
UEL Edit Comms Tools View Help
| Base fuel table [RPM, LOAD]

Antidag fuel trim [RPM, LOAD]

Antidag active fuel cut cydes [RPM, TPS]
Auxiliary fuel trim [RPM, LOAD]

VE [RPM, LOAD]

Launch fuel cut cydes [RPM, TPS]
Flat-shift fuel cut cydes [RPM, TPS]
Antidag inactive fuel cut cydes [RPM, TPS]
WE TRPR . COADT

R

This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
anti-lag trim maps but whose y-axis is defined in terms of throttle opening percentage
instead of load. Values in this map range from 0 to 96.9 and indicate the percentage of fuel
injection events that will be cut from the otherwise normal operation of the motor while
anti-lag is externally requested but the anti-lag active timer has timed out. Cutting an
injection event will transfer oxygen-rich air from the intake manifold into the exhaust
manifold where, if unburned fuel is encountered, will produce large amounts of heat to
keep a turbocharger spinning. Do not adjust this map unless you are well aware of the
consequences.
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3D Ignition Calibration

This section covers all of the 3D maps in the 3D Ignition Calibration map group. This
map group is accessed by selecting Map Group->3D Ignition Calibration:

3D Fuel Calibration: Anti-la

GERe Tl Map Edit Comm
30 Fuel Calibration

1

.‘_ 3D Ignition Calibration

4| 3D Engine Calibration k
2D Fuel Trims
2D Ignition Trims b
2D Engine Calibration =]

Base Timing Table

The 3D base timing table is accessed when the 3D Ignition Calibration map group is
selected by selecting Map->Base timing table:

Calibration: Base timing table [RPM, LOA
s Edit Comms Tools
Base timing table [RPM, LOAD]
Antidag ignition trim [RPM, TPS]
= antidag ignition cut cydes [RPM, TPS]
g Auxiliary ignition trim [RPM, LOAD]

il Backup table [RPM, LOAD]

g Launch ignition cut cycdles [RPM, TPS]
e Flat-shiftignition cut cydes [RPM, TPS]

View

Help

gine Calibrafion

The F4 key can also be used to quickly select the base timing table. The 32 by 32 base
timing table indicates the location in degrees the ignition is to fire the spark plug before
reaching TDC for each cylinder event. The base timing map can define any degree between
0 and 127.5 in one-half degree increments. The x-axis of the map denotes current engine
speed while the y-axis denotes load in either manifold pressure when operating in standard
speed density mode or in calculated manifold pressure when operating in alpha-n mode.
Interpolation is automatically performed across both axes to determine the actual base
timing value.

Anti-lag Ignition Trim

The 3D anti-lag ignition trim table is accessed when the 3D Ignition Calibration map
group is selected by selecting Map->Anti-lag ignition trim:
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Calibration: Base timing table [RPM, LOAI
U=s® Edit Comms Tools View Help

I Base timing table [RPM, LOAD] b
AntiHag ignition trim [RPM, TPS]
= Antidag ignition cut cydes [RPM,485]
Auxiliary ignition trim [RPM, LOAD]
il Backup table [RPM, LOAD]
g Launch ignition cut cycles [RPM, TPS]
g Flat-shift ignition cut cydes [RPM, TPS]
il
qine Calibration

This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
timing maps but whose y-axis is defined in terms of throttle opening percentage instead of
load. Values in this map range from -64 degrees to 63.5 degrees. This value is added to the
base ignition value to determine base ignition timing. Interpolation is automatically
performed across both axes to determine the actual trim timing value.

Anti-lag Ignition Cut Cycles

The 3D anti-lag ignition cut cycles table is accessed when the 3D Ignition Calibration
map group is selected by selecting Map->Anti-lag ignition cut cycles:

Calibration: Anti-lag ignition trim [RPM,
i+ RGN Edit Comms Tools View Help
I Base timing table [RPM, LOAD] P

Antidag ignition trim [RPM, TPS]

AntiHag ignition cut cydes [RPM, TPS]
Auxiliary ignition trim [RPM, LOAD] k
Al Backup table [RPM, LOAD]

1 Launch ignition cut cydes [RPM, TPS]

e Flat-shift ignition cut cydes [RPM, TPS]

il
waine Calibration

This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
timing maps but whose y-axis is defined in terms of throttle opening percentage instead of
load. Values in this map range from 0 to 96.9 and indicate the percentage of ignition events
that will be cut from the otherwise normal operation of the motor while anti-lag is
externally requested and the anti-lag active timer has not timed out. Cutting an ignition
event will transfer unburned air fuel mixture into the exhaust manifold where it will
produce large amounts of heat to keep a turbocharger spinning. Do not adjust this map
unless you are well aware of the consequences.

Auxiliary Ignition Trim
The 3D anti-lag ignition cut cycles table is accessed when the 3D Ignition Calibration

map group is selected by selecting Map->Auxiliary ignition trim:
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Calibration: Anti-lag ignition cut cycles |
L= Edit Comms Tools View Help
I Base timing table [RPM, LOAD] P
AntiHag ignition trim [RPM, TPS]
AntiHag ignition cut cydes [RPM, TPS]
Auxiliary ignition trim [RPM, LOAD]

5 Backup table [RPM, LOAD]

g Launch ignition cut cydes [RPM, TPS]
g Flat-shiftignition cut cydes [RPM, TPS]
3l

gine Calibration

This 32 by 32 map indicates how many degrees are added if the trim value is positive or
subtracted if the trim value is negative from the base timing value when auxiliary is
externally requested. Values in this map can range between -64 degrees to 63.5 degrees in
one-half degree increments. The x-axis of the map denotes current engine speed while the
y-axis denotes load in either manifold pressure when operating in standard speed density
mode or in calculated manifold pressure when operating in alpha-n mode. Interpolation is
automatically performed across both axes to determine the actual base timing value.

Backup Table

The 3D backup table is accessed when the 3D Ignition Calibration map group is selected
by selecting Map->Backup Table:

Calibration: Auxiliary ignition trim [RPM,

» QLGN Edit Comms Tools View Help

I Base timing table [RPM, LOAD] b
B Antidag ignition trim [RPM, TPS]

Antidag ignition cut cyces [RPM, TPS]

Auxiliary ignition trim [RPM, LOAD]
| Backup table [RPM, LOAD]

g Launch ignition cut cydes k , TPS]
1el  Flat-shift ignition cut cydes [RPM, TPS]
il

agine Calibration

The 32 by 32 backup timing table indicates the location in degrees the ignition is to fire the
spark plug before reaching TDC for each cylinder event. The backup timing map can
define any degree between 0 and 127.5 in one-half degree increments. The x-axis of the
map denotes current engine speed while the y-axis denotes load in either manifold pressure
when operating in standard speed density mode or in calculated manifold pressure when
operating in alpha-n mode. Interpolation is automatically performed across both axes to
determine the actual base timing value.

The backup timing table can be selected in three ways:
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* externally through an configurable input request,
* by knock detection settings when excessive knock is indicated or
* Dby prolonged lean AFR conditions.

Launch Ignition Cut Cycles

The 3D launch ignition cut cycles table is accessed when the 3D Ignition Calibration map
group is selected by selecting Map->Launch ignition cut cycles:

Calibration: Backup table [RPM, LOAD] (4
s Edit Comms Tools View Help

I Base timing table [RPM, LOAD] b
Antidag ignition trim [RPM, TPS]
< Antidag ignition cut cydes [RPM, TPS]
a Auxiliary ignition trim [RPM, LOAD]
il Backup table [RPM, LOAD]
Launch ignition cut cydes [RPM, TPS]

d

= Flat-shift ignition cut cydes [RPM, TPS]
il

qine Calibration

This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
timing maps but whose y-axis is defined in terms of throttle opening percentage instead of
load. Values in this map range from 0 to 96.9 and indicate the percentage of ignition events
that will be cut from the otherwise normal operation of the motor while launch request is
active. Cutting an ignition event will transfer unburned air fuel mixture into the exhaust
manifold where it will produce large amounts of heat to keep a turbocharger spinning. Do
not adjust this map unless you are well aware of the consequences.

Flat-shift Ignition Cut Cycles

The 3D launch ignition cut cycles table is accessed when the 3D Ignition Calibration map
group is selected by selecting Map->Flat-shift ignition cut cycles:

Calibration: Launch ignition cut cycles [RH
UEs® Edit Comms Tools View Help

I Base timing table [RPM, LOAD] b
Antidag ignition trim [RPM, TPS]

= Antidag ignition cut cydes [RPM, TPS]

a Auxiliary ignition trim [RPM, LOAD]

il Backup table [RPM, LOAD]

g Launch ignition cut cycles [RPM, TPS]

Flat-shift ignition cut cydes [RPM, TPS]

il
gine Calibration
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This is a 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
timing maps but whose y-axis is defined in terms of throttle opening percentage instead of
load. Values in this map range from 0 to 96.9 and indicate the percentage of ignition events
that will be cut from the otherwise normal operation of the motor while flat-shift request is
active. Cutting an ignition event will transfer unburned air fuel mixture into the exhaust
manifold where it will produce large amounts of heat to keep a turbocharger spinning. Do
not adjust this map unless you are well aware of the consequences.
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3D Engine Calibration

This section covers all of the 3D maps in the 3D Engine Calibration map group. This map
group is accessed by selecting Map Group->3D Engine Calibration:

3D Engine Calibration: TPS
CELRe Il Map Edit Comm

1 3D Fuel Calibration
3D Ignition Calibration

30 Engine Calibration

2D Fuel Trims
2D Ignition Trims
2D Engine Calibration

TPS:MAP Weight

The 3D TPS:MAP weight table is accessed when the 3D Engine Calibration map group is
selected by selecting Map->TPS:MAP weight:

Calibration: TPS:MAP weight [RPM, TPS

Wl Edit Comms Toolz View Help

Intake VCT target [RPM, LOAD] [%

Exhaust VCT target [RPM, LOAD]
AFR/LAMBDA target [RPM, LOAD]

-t Programmed MAP [RPM, TPS]

ya  AUX AFR/LAMEDA target [RPM, LOAD]
I8

il

wgine Calibration

This 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
base timing maps but whose y-axis denotes throttle opening is used only when alpha-n
mode is selected. The purpose of this map is to indicate how the calculated TPS load signal
and the actual manifold pressure load signal should be blended to produce the load value
that will be used to reference all 3D maps that use load as their y-axis value.

The load value used to access the 3D fuel, timing and engine calibration maps is:
load = TPS:MAP weight% x Programmed MAP + (100% - TPS:MAP weight%) x MAP

A value of 100 will cause the system to operate pure alpha-n at that throttle position and
engine speed. A value of 0 will cause the system to operate pure speed density at that
throttle position and engine speed. In between values produce a blend of alpha-n and speed
density.
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Intake VCT Target

The 3D Intake VCT target table is accessed when the 3D Engine Calibration map group is
selected by selecting Map->Intake VCT target:

alibration: TPS:MAP weight [RPM, TPS
UEL Edit Comms Tools View Help

| TPS:MAP weight [RPM, TPS]
|1 Intake VCT target [RPM, LOAD]

Exhaust VCT target [RPM, LOAD]
.  AFR/LAMEDA target [RPM, LOAD]
i Programmed MAP [RPM, TPS]
1 AUX AFR/LAMBDA target [RPM, LOA]

Jine Calibration

This 32 by 32 map indicates the desired target location of the intake variable cam relative
to a centerline position defined by the engine-specific ignition trigger. Negative values
retard the cam from the centerline position while positive values advance it. The x-axis of
the map denotes current engine speed while the y-axis denotes load in either manifold
pressure when operating in standard speed density mode or in calculated manifold pressure
when operating in alpha-n mode. Interpolation is automatically performed across both axes
to determine the actual target value.

Some engines may be damaged if the cam is retarded or advanced beyond an allowable
position. Do not adjust this map unless you are fully aware of the potential consequences.
Also, this map indicates only the desired target setting. Actual setting is determined in most
VTC motors by the available oil pressure. Not all settings are possible at all engine speed
and load points and attempting to move the cam beyond the physical capabilities of the
engine may result in poor and erratic performance.

Exhaust VCT Target

The 3D Exhaust VCT target table is accessed when the 3D Engine Calibration map group
is selected by selecting Map->Exhaust VCT target:

Calibration: Exhaust VCT target [RPM, Li
=5l Edit Comms Tools View Help

| TPSIMAP weight [RPM, TPS]

Intake VCT target [RPM, LOAD]
Exhaust VCT target [RPM, LOAD]
AFR/LAMEDA target [RPM, LOAD]

& Programmed MAP [RPM, TPS]

o AUX AFR/LAMEDA target [RPM, LOAD]
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This 32 by 32 map indicates the desired target location of the exhaust variable cam relative
to a centerline position defined by the engine-specific ignition trigger. Negative values
retard the cam from the centerline position while positive values advance it. The x-axis of
the map denotes current engine speed while the y-axis denotes load in either manifold
pressure when operating in standard speed density mode or in calculated manifold pressure
when operating in alpha-n mode. Interpolation is automatically performed across both axes
to determine the actual target value.

Some engines may be damaged if the cam is retarded or advanced beyond an allowable
position. Do not adjust this map unless you are fully aware of the potential consequences.
Also, this map indicates only the desired target setting. Actual setting is determined in most
VTC motors by the available oil pressure. Not all settings are possible at all engine speed
and load points and attempting to move the cam beyond the physical capabilities of the
engine may result in poor and erratic performance.

AFR/LABMDA Target

The 3D AFR/LAMBDA target table is accessed when the 3D Engine Calibration map
group is selected by selecting Map->AFR/LAMBDA target:

Calibration: TPS:MAP weight [RPM, TP5]

i WUEWM Edit Comms Tools View Help
F  TP5:MAP weight [RPM, TPS]
Intake VCT target [RPM, LOAD]

ﬁ Exhaust VCT target [RPM, LOAD]

M| aFr/LAMBDA target [RPM, LOAD]
& Programmed MAP [RPM, TPS] k

o AUX AFR/LAMBDA target [RPM, LOAD]

ik

El=

4 b4

This 32 by 32 map indicates the desired AFR or lambda target for every engine speed and
load point that the engine might operate under. The meaning of the numbers depends on the
fuel type settings in the preferences panel. The x-axis of the map denotes current engine
speed while the y-axis denotes load in either manifold pressure when operating in standard
speed density mode or in calculated manifold pressure when operating in alpha-n mode.
Interpolation is automatically performed across both axes to determine the actual AFR
target value.

This map is used for many purposes and it should be one of the first maps that is properly
adjusted before any tuning is done. Do not make any changes to this map unless you are
familiar with the proper fueling requirements of the motor. It is possible to damage an
engine by either over or under fueling it.

When operating in VE mode, the values in this map along with cylinder displacement,
injector flow rate and the VE table determine actual injector pulse width values. When
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operating the engine, the base fuel table and VE maps will show the current target AFR as
well as the current AFR reading from the O, wideband sensor:

E= ARROWS BY GRID TAFR:13.5 AFR: 14.6

1250 rpm 1500 rprm 2000 rpm 2500 rpm 3000 rpri
330 B.310 B.410 E.910 B.610 I

The TAFR label indicates the current target AFR interpolated from the AFR/LAMBDA
target table while the AFR label indicates the current AFR reading from the wideband.
This makes it easy to adjust the base fuel and VE maps under steady-state load without
having to constantly think about the current engine speed and load point.

When closed loop mode is enabled and the selected sensor is the UEGO wideband sensor
with the target table, the closed loop system will make fuel adjustments based on the
current AFR target given in the AFR target table.

The auto tune feature will automatically adjust the VE table by comparing the actual AFR
reading from the O, wideband sensor against the current AFR target given in the
AFR/LAMBDA target table.

Programmed MAP

The 3D programmed MAP table is accessed when the 3D Engine Calibration map group
is selected by selecting Map->Programmed MAP:

Calibration: AFR/LAMBDA target [RPM,
LEsM Edit Comms Tools View Help

TPS:MAP weight [RPM, TPS]

Intake YCT target [RPM, LOAD]
Exhaust VCT target [RPM, LOAD]
AFR/LAMEDA target [RPM, LOAD]
Programmed MAP [RPM, TPS]

o AUX AFR/LAMEDA target [RP OAD]

This 32 by 32 map whose x-axis uses the same engine speed points as the base fuel and
base timing maps but whose y-axis denotes throttle opening is used only when alpha-n
mode is selected. The values on this map range from 0 to 102. They indicate the kPa value
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to use at each engine speed point relative to the throttle opening. This value is then passed
though the TPS:MAP weight table to produce the calculated load to access the fuel, timing
and engine calibration maps when the Hydra Nemesis 2.6 unit is operating in alpha-n
mode.

The learn data tuning tool can be used on this map to populate it with a real manifold
pressure signal from the manifold pressure (MAP) sensor:

LG EN View  Help

System tools k
Viewing tools r
File tools
. Analysis tools
{| Migration tools

13 Arctivate Feature
A

[
2
2
2

This feature is available only if the learn data function has been activated with a suitable
software key purchased from your Hydra EMS dealer. This activation key is included in
the cost of the O, wideband option. Depending on the intake setup and aggressiveness of
the cams, a large vacuum manifold may be required to produce a strong enough vacuum
signal for learning. This manifold can then be removed or made much smaller after the
learning is completed to provide a faster responding load signal for fuel and timing
calculations.

Auxiliary AFR/LAMBDA Target

The 3D auxiliary AFR/LAMBDA target table is accessed when the 3D Engine
Calibration map group is selected by selecting Map->AUX AFR/LAMBDA target:

Calibration: Programmed MAP [RPM, TPS
sl Edit Comms Tools View Help
| TPSIMAP weight [RPM, TPS]

L Intake VCT target [RPM, LOAD]

a Exhaust VCT target [RPM, LOAD]

o  AFR/LAMBDA target [RPM, LOAD]

& Programmed MAP [RPM, TPS]

Bl AUX AFR/LAMEDA target [RFM, LOAD]
a2 k

L=

4

This 32 by 32 map indicates the desired AFR or lambda target for every engine speed and
load point that the engine might operate under when auxiliary is externally requested. The
meaning of the numbers depends on the fuel type settings in the preferences panel. The x-
axis of the map denotes current engine speed while the y-axis denotes load in either
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manifold pressure when operating in standard speed density mode or in calculated manifold
pressure when operating in alpha-n mode. Interpolation is automatically performed across
both axes to determine the actual AFR target value.
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2D Fuel Trims

This section covers all of the 2D maps in the 2D Fuel Trims map group. This map group is
accessed by selecting Map Group->2D Fuel Trims:

20 Fuel Trims: Coolant tem
CELRe Il Map Edit Comms

30 Fuel Calibration I
#| 3D Ignition Calibration
< 3D Engine Calibration

2D Ignition Trims[ g

2D Engine Calibration
Coolant Temperature Fuel Trim

The 2D coolant temperature fuel trim map is accessed when the 2D Fuel Trims map group
is selected by selecting Map->Coolant temp fuel trim:

ims: Coolant temp fuel trim [CTS] (C:\Progra

1
|
-

U Edit Comms Tools View Help

Coolant temp fuel trim [CTS]
Air temp fuel trim [ATS]
Throttle pump enrichment [RPM]

Tip in enrichment [RPM]

le|  I5C position trim [15C]

ar  Knocking enrichment [Knock retard]

oz AC enrichment set [RFM]

sz AC enrichment decay [Cydes/Time @2000rpm]

The coolant temperature trim map defines an enrichment added to the base fuel injection
values from the point of engine start until the engine stops. The coolant temperature value
will determine which point on the coolant temperature trim map will be used. The
measurement units settings on the preferences panel will determine if the coolant
temperature points will be shown in Celsius or Fahrenheit.

Air Temperature Fuel Trim

The 2D air temperature fuel trim map is accessed when the 2D Fuel Trims map group is
selected by selecting Map->Air temp fuel trim:
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ims: Coolant temp fuel trim [CTS] (C:\Progra

U=sl Edit Comms Tools View Help

Coolant temp fuel trim [CTS]
Air temp fuel trim [ATS]

Throttle pump enrichmentygFPM]

Tip in enrichment [RPM]

ISC position trim [ISC]

y1  Knocking enrichment [Knod: retard)]

12 AC enrichment set [RPM]

2 AC enrichment decay [Cydes,/Time @2000rpm]

oo o | e

The air temperature trim map defines an enrichment added to the base fuel injection values
from the point of engine start until the engine stops. The air temperature value will
determine which point on the air temperature trim map will be used. This map is used to
compensate for the density of air. Denser air contains more molecules per volume and thus
requires more fuel to produce a desired AFR. The measurement units settings on the
preferences panel will determine if the air temperature points will be shown in Celsius or
Fahrenheit.

Throttle Pump Enrichment

The 2D throttle pump enrichment map is accessed when the 2D Fuel Trims map group is
selected by selecting Map->Throttle pump enrichment:

ims: Air temp fuel trim [ATS] (C:\Program Fi

i BUEM Edit Comms Tools Wiew Help

Coolant temp fuel trim [CTS]
& Air temp fuel trim [ATS]
.
o  TRIN enrichment [RPM] k
& I5C position trim [I5C]
ar  Knodkdng enrichment [Knodk retard]
14 AC enrichment set [RPM]

:g  AC enrichment decay [Cydes,Time@2000rpm)]
W I

The throttle pump map is used to inject extra fuel to compensate for the condensation effect
present when an abrupt manifold pressure change takes place. The map indicates how
much additional enrichment to add to the current base fuel injection value when a quick
throttle or intake manifold pressure change is detected. The engine speed at the point the
change is first detected determines which value of the throttle pump enrichment map to
use. The throttle pump enrichment decays quickly over several cylinder events.

Throttle pump can be activated either by a quick change in throttle position or in the
manifold pressure measurement or both. The TPS sensitivity threshold value determines
the sensitivity to throttle position changes. A large value will make throttle pump
enrichment very insensitive to throttle changes while a small value will increase sensitivity
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to throttle changes. The MAP sensitivity threshold value determines the sensitivity to
intake manifold pressure changes. A large value will make throttle pump enrichment very
insensitive to intake manifold pressure changes while a small value will increase sensitivity
to intake manifold pressure changes.

Most setups will function very well with just throttle sensitivity. Intake manifold pressure
sensitivity should be added only in cases where a turbocharger spools so quickly that a lean
condition is produced because of the same rapid change in manifold pressure that requires a
throttle pump enrichment.

Tip In Enrichment

The 2D tip in enrichment map is accessed when the 2D Fuel Trims map group is selected
by selecting Map->Tip in enrichment:

ims: Throttle pump enrichment [RPM] (C:\Prao
i+ QLGN Edit Comms Tools View Help

I Coolant temp fuel trim [CTS]
& Air temp fuel trim [ATS]
= Throtte pump enrichment [RPM]

g
0
e ISC position trim [ISC]

ar  Fnoddng enrichment [Knodk retard]

1z AC enrichment set [RPM]

3z AC enrichment decay [Cydes/Time@2000rpm]
b I

Tip in is a transitional enrichment similar to throttle pump enrichment except that tip in is
triggered only by the throttle position sensor and only when the throttle transitions from the
completely closed position to an open position. The engine speed at the point the throttle
change is first detected determines which value of the tip in enrichment map to use. Tip in
is used primarily to bring the motor out of the very lean deceleration fuel cut mode back to
a torque producing state when the throttle is opened again after coasting in the closed state.

ISC Position Trim

The 2D tip in enrichment map is accessed when the 2D Fuel Trims map group is selected
by selecting Map->ISC position trim:
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ims: Tip in enrichment [RPM] (C:\Program Fi

s Edit Comms Tools View Help

Coolant temp fuel trim [CTS]

Air temp fuel trim [ATS]
Throttle pump enrichment [RPM]
Tip in enrichment [RFM]

I5C position trim [ISC]

woo g |

g Knocking enrichment [Klagtk retard]
12 AC enrichment set [RPM]
2 AC enrichment decay [Cydes/Time@2000rpm]

The ISC position trim map is used to compensate for the effect of the idle control valve in
alpha-n mode. Without this trim map, the AFR will vary as the throttle position stays
constant but the idle valve adjusts the air entering the motor. The ISC position computed to
maintain the desired target speed determines which value of the ISC position trim map is
used.

Knocking Enrichment

The 2D knocking enrichment map is accessed when the 2D Fuel Trims map group is
selected by selecting Map->Knocking enrichment:

ims: ISC position trim [ISC] (C:\Program Files®

U=sM Edit Comms Tools View Help

i Coolant temp fuel trim [CT5]

0 Air temp fuel trim [ATS]

5 Throttle pump enrichment [RPM]

o Tipin enrichment [RFM]

R ISC position trim [I5C]

M Knodking enrichment [Knod: retard]

12 AC enrichment set [RPM] k

2 AC enrichment decay [Cydes/Time @2000rpm]
o [

The knocking enrichment map indicates how much additional fuel beyond the calculated
fuel to inject depending on how many degrees of knock response produced timing retard
are currently in effect. A combination of more fuel and reduced timing is more effective at
eliminating detonation than just reducing timing.

Air Conditioner Enrichment Set

The 2D air conditioner enrichment set map is accessed when the 2D Fuel Trims map
group is selected by selecting Map->AC enrichment set:
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ims: Knocking enrichment [Knock retard] (C:

s Edit Comms Tools View Help
i Coolant temp fuel trim [CTS]
& Air temp fuel trim [ATS]
a Throttle pump enrichment [RPM]
Tip in enrichment [RFM]
e 15C position trim [ISC]
51  Knocking enrichment [Knock retard]

AC enrichment set [RPM]
;2 AC enrichment decay [CydagTime @2000rpm]

The air conditioner set enrichment map provides for a temporary, decaying fuel enrichment
when the air conditioner compressor switches on to help the idle control system
compensate for the sudden, instant load. This feature can, if carefully calibrated, make the
A/C clutch engagement feel seamless. This map indicates how much extra fuel to add to
the current fuel calculation when the A/C compressor is first switched on. The engine will
often be able to use a little bit of extra fuel, particularly at lower engine speeds, to
compensate for the brief drop in engine speed that happens while idling and cruising when
the A/C compressor switches on. The engine speed at the point the A/C compressor is
switched on determines which value of the enrichment map to use. The speed at which the
extra fuel decays is determined by the air conditioner enrichment decay map.

Air Conditioner Enrichment Decay

The 2D air conditioner enrichment decay map is accessed when the 2D Fuel Trims map
group is selected by selecting Map->AC enrichment decay:

Coolant temp fuel trim [CTS]
Air temp fuel trim [ATS]
Throttle pump enrichment [RPM]

Tip in enrichment [RPM]

le| ISC position trim [ISC]

ar  Knodkdng enrichment [Knodk retard]

AC enrichment set [RPM]

AC enrichment decay [Cydes/Time @2000rpm]

The map indicates how the air conditioner enrichment set fuel trim decays at 2000 RPMs.
The actual decay is based on cylinder cycles, so at 1000 RPMs, the decay would take twice
as long as indicated and at 4000 RPMs the decay would take half as long as indicated. Each
column indicates the percentage the initial fuel enrichment present over the cylinder events
indicated. The first item in the table should be 100% or close to 100% and each successive
value should decrease. Generally, the air conditioner fuel enrichment can be decayed rather
quickly once the compressor comes up to speed.
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2D Ignition Trims

This section covers all of the 2D maps in the 2D Ignition Trims map group. This map
group is accessed by selecting Map Group->2D Ignition Trims:

2D lgnition Trims: Coolant
Rl Map Edit  Comm:

E 30 Fuel Calibration ]|
& 3D Ignition Calibration
= 3D Engine Calibration

2D Fuel Trims

2D Engine Calibraﬁu! g

Coolant Temperature Ignition Trim

The 2D coolant temperature ignition trim map is accessed when the 2D Ignition Trims
map group is selected by selecting Map->Coolant temp ignition trim:

Trims: Coolant temp ignition trim

UEL Edit Comms Toolz View Help

Coolant temp ignition trim [CTS]
Air temp ignition trim [ATS] k
Ignition upper limit [F-PM]
Ignition lower limit [RPM]
AC on ignition trim set [RPM]
g STT ignition trim [STT]

L T T T |

The coolant temperature ignition trim map allows timing advance to be added or removed
from the base timing advance value based on the coolant temperature value. The value
indicates degrees of advance in one-half degree increments. Positive values increase timing
advance to the base ignition timing. Negative values retard the base ignition timing. It is
useful for giving the motor a couple extra degrees of advance to help bring the idle up
when it is cold or to pull out a couple degrees of timing advance when the engine starts to
overheat to protect it from damage. The coolant temperature value will determine which
point on the coolant temperature ignition trim map will be used. The measurement units
settings on the preferences panel will determine whether the coolant temperature points
will be shown in Celsius or Fahrenheit.

Air Temperature Ignition Trim

The 2D air temperature ignition trim map is accessed when the 2D Ignition Trims map
group is selected by selecting Map->Air temp ignition trim:
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Trims: Coolant temp ignition tri

U=sl Edit Comms Tools View Help

Coolant temp ignition trim [CTS]
Air temp ignition trim [ATS]

Ignition upper limit [RPM]
Ignition lower limit [RPM]

AC on ignition trim set [RPM]
STT ignition frim [STT]

oo o | e
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The air temperature ignition trim map allows timing advance to be added or removed from
the base timing advance value based on the air temperature value. The value indicates
degrees of advance in one-half degree increments. Positive values increase timing advance
to the base ignition timing. Negative values retard the base ignition timing. It is useful for
pulling out a couple degrees of timing advance when the air intake temperatures on forced
induction setups get very high to protect it from damage. The air temperature value will
determine which point on the air temperature ignition trim map will be used. The
measurement units settings on the preferences panel will determine whether the coolant
temperature points will be shown in Celsius or Fahrenheit.

Ignition Upper Limit

The 2D ignition upper limit map is accessed when the 2D Ignition Trims map group is
selected by selecting Map->Ignition upper limit:

Trims: Air temp ignition trim [ATS
= Edit Comms Tools View Help

Coolant temp ignition trim [CTS]
Air temp ignition trim [ATS]

o |

Ignition upper limit [RPM]
Ignition lower limit [R-PM]

e AC on ignition trim set [RPM]
5 STT ignition trim [STT]

The ignition upper limit map defines the maximum timing advance in degrees that will be
allowed at any given engine speed regardless of the final calculation of the ignition base,
offset and trim maps. This mechanism provides an extra level of safety to prevent potential
engine damage due to unforeseen interactions or mistakes. The ignition upper limit should
be set before any ignition timing advance calibration is attempted.

115



Hydra Nemesis 2.6 User’s Manual

Ignition Lower Limit

The 2D ignition lower limit map is accessed when the 2D Ignition Trims map group is
selected by selecting Map->Ignition lower limit:

Trims: lgnition upper limit [RPM]

UE Edit Comms Tools View Help

i
i Coolant temp ignition trim [CTS]
& Air temp ignition trim [ATS]

E Ignition upper limit [RPM]

M Ignition lower limit [RPM]

el AC onignition trim set [REn]

al ST ignition trim [STT]

The ignition lower limit map defines the minimum timing advance in degrees that will be
allowed at any given engine speed regardless of the final calculation of the ignition base,
offset and trim maps. This mechanism provides an extra level of safety to prevent potential
engine damage due to unforeseen interactions or mistakes. The ignition lower limit should
be set before any ignition timing advance calibration is attempted. Of particular note when
attempting to use ATDC timing for anti-lag effects: no ATDC ignition timing will occur
unless the ignition lower limit map contains negative values.

Air Conditioner On Ignition Trim Set

The 2D air conditioner on ignition trim set map is accessed when the 2D Ignition Trims
map group is selected by selecting Map->AC on ignition trim set:

Trims: AC on ignition trim set [RF

=5l Edit Comms Tools View Help

Coolant temp ignition trim [CT5]
Air temp ignition trim [ATS]
Ignition upper limit [RPM]
Ignition lower limit [RPM]

AC on ignition trim set [RPM]

L= = ..

y ST ignition trim [STT] k

The air conditioner on ignition trim map allows timing advance to be added or removed
from the base timing advance value at the time that the air conditioner compressor is
switched on and for some cylinder cycles afterwards. The value indicates degrees of
advance in one-half degree increments. Positive values increase timing advance to the base
ignition timing. Negative values retard the base ignition timing. It is useful for adding a
couple degrees of timing advance to give the motor a little more torque, particularly at idle
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and low engine speeds when the air conditioner compressor switches on. The map indicates
how the air conditioner ignition trim operates at 2000 RPMs. The actual trim is based on
cylinder cycles, so at 1000 RPMs, the trims would happen in twice the time indicated and
at 4000 RPMs the trims would happen in half the time indicated.

Short Term Trim Ignition Trim

The 2D short term trim ignition trim map is accessed when the 2D Ignition Trims map
group is selected by selecting Map->STT ignition trim:

Trims: STT ignition trim [STT] (C:
EWl Edit Comms Tools View Help

I Coolant temp ignition trim [CTS]
Air temp ignition trim [ATS]
Ignition upper limit [RPM]
Ignition loweer limit [RPM]

AC on ignition trim set [RPM]

| STT ignition trim [STT] k
1

M

The short term trim map allows the base ignition timing to be advanced if positive numbers
are used and retarded if negative numbers are used based on the current value of the short
term trim applied by the closed loop correction system. The middle 0% cell value is used
when no short term correction is applied. The negative labeled cells to the left of the 0%
cell indicate cells used when fuel is taken out by the closed loop system. The positive
labeled cells to the right of the 0% cell indicate cells used when fuel is added by the closed
loop system. By carefully adjusting ignition timing, the slight feeling of torque loss and
torque gain that is felt in some vehicles under closed loop operation can be minimized or
completely eliminated.
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2D Engine Calibration

This section covers all of the 2D maps in the 2D Engine Calibration map group. This map
group is accessed by selecting Map Group->2D Engine Calibration:

20 Engine Calibration: Inje
CERe Vsl Map Edit Comme

3D Fuel Calibration I
3D Ignition Calibration

30 Engine Calibration

2D Fuel Trims

2D Ignition Trims

20 Engine Calibration

2D Boost Control k

Injector Response

The 2D injector response map is accessed when the 2D Engine Calibration map group is
selected by selecting Map->Injector response:

Calibration: Injector response [BA

View Help

i~ Edit Comms Tools

I Injector response [BATT]
Injector phasing [RPM] k

= Knock threshold [RPM]

Fuel cut lower limit [CTS]

il Dwell [BATT]

g Dwell trim [RPM]

e Rapid setup trim [MAF]

ﬂ Throttle derivative trim [dT/dt]

aine Calibration =

The injector response map indicates how much injector pulse width in milliseconds to add
to the final injector pulse width calculation to compensate for the injector opening time.
During the opening time of the injector, no fuel is injected, so the time indicated by the
injector response map covers what is commonly referred to as “dead time.” Injector
opening times increase as voltage available to open the injector drops. The purpose of the
injector response map is to compensate for the effects that the vehicle’s electrical system
voltage has on the final injector pulse widths required to maintain the desired AFR. The
injector pulse width value added to the final injector opening time is determined based on
the voltage detected by the Hydra Nemesis 2.6 unit at the power supply pins of the unit.
The import default injector response map tool can be used to initialize the injector response
map with reasonable starting values.
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Injector Phasing

The 2D injector phasing map is accessed when the 2D Engine Calibration map group is
selected by selecting Map->Injector phasing:

Calibration: Injector response [BA

UF Edit Comms Tools View Help
I Injector response [BATT]

= EKnocdk threshold [RPM]

e Fuel cut lower limit [CTS]

il Dwell [BATT]

g Dweell trim [RPM]

g Rapid setup trim [MAF]

il Throttle derivative trim [dT/dt]
aine Calibration =

Injector phasing map defines where the injection pulses end when the sequential injection
strategy is selected. The value in the map indicates the number of degrees before BDC on
the intake stroke of the cylinder at which injection ends based on the current engine speed.
For example, a value of 180 indicates that injection should end at TDC as the intake valve
is starting to fully open. Generally, injection should complete well before the intake valve
starts to close, otherwise, substantial amounts of fuel will condensate in the port waiting for
the next value opening event and be wasted. At very high injector duty cycles, injector
phasing has little effect because the injectors are open almost all the time.

Knock Threshold

The 2D knock threshold map is accessed when the 2D Engine Calibration map group is
selected by selecting Map->Knock threshold:

Calibration: Injector phasing [RP

L= Edit Comms Tools View Help
I Injector response [BATT]

Injector phasing [RPM]
Knock threshold [RPM]

Fuel cut lower limit [CTS]

41 Dwell [BATT]

i Dweell trim [RPM]

e Rapid setup trim [MAF]

QI Throttle derivative trim [dT/dt]
wgine Calibration = |

The knock threshold map can also be accessed by pressing the F6 key. When the motor is
in operation and the laptop is connected to the Hydra Nemesis 2.6 unit, this map shows a
moving marker on the graph indicating the recent knock signal voltage versus engine
speed:
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EEX

Knock threshold [RPM)];volts

The purpose of the knock threshold map is to indicate to the knock signal value at each
engine speed above which the signal is assumed to be real detonation versus normal engine
noise. In order to determine the proper threshold setting, it is necessary to first set the
threshold high enough to allow the car to be tuned without knock and then to either use the
data logger or the signal display on the knock threshold map screen to determine how much
knock voltage is present during knock-free operation. The threshold should then be set just
slightly above this point.

Fuel Cut Lower Limit

The 2D fuel cut lower limit map is accessed when the 2D Engine Calibration map group
is selected by selecting Map->Fuel cut lower limit:

Calibration: Injector response [BA

» BUERM Edit Comms Tools View Help

Y Injector response [BATT]
L. Injector phasing [RPM]
- knock threshold [RPM]

;
le|  Dwell [BATT] k

ar Dwell trim [RPM]

oz Rapid setup trim [MAP]

=z Throttle derivative trim [dT,/dt]

A
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The fuel cut lower limit map determines the lowest engine speed at which deceleration fuel
cut will be in effect based on the coolant temperature value. Generally, a cold engine might
stall unless fuel is reinstated at a higher engine speed point. The measurement units settings
on the preferences panel will determine whether the coolant temperature points will be
shown in Celsius or Fahrenheit.

Dwell

The 2D dwell map is accessed when the 2D Engine Calibration map group is selected by
selecting Map->Dwell:

Calibration: Fuel cut lower limit [(

sl Edit Comms Tools View Help
Injector response [BATT]

I Inmjector phasing [RPM]

. Knock threshold [RPM]

o Fuel cut lower limit [CTS]

£ WF
5 Dwell trim [RPM]

12 Rapid setup trim [MAP]
;2 Throttle derivative trim [dT/dt]
whd ’

The dwell map allows you to define the base length of the ignition timing pulse in
milliseconds sent to the igniter determined by the voltage detected by the Hydra Nemesis
2.6 unit on the power supply pins. Do not adjust this value unless you know exactly what
you are doing as it is very easy to overheat and damage coils by applying an incorrect
amount of dwell.

Dwell Trim

The 2D dwell trim map is accessed when the 2D Engine Calibration map group is
selected by selecting Map->Dwell trim:

Calibration: Dwell [BATT] (c:\prog
=8 Edit Comms Tools

Injector response [BATT]
Injector phasing [RPM]
kKnock threshold [RPM]
Fuel cut lower limit [CTS]
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View Help
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The dwell trim map allows the base dwell defined in the dwell map to be increased or
decreased by the number of milliseconds indicated based on the current engine speed. Do
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not adjust this value unless you know what you are doing as it is very easy to overheat and
damage coils by applying an incorrect amount of dwell.

Rapid Setup Trim

The 2D dwell trim map is accessed when the 2D Engine Calibration map group is
selected by selecting Map->Rapid setup trim:

Calibration: Rapid setup trim [MAR
CELl Edit Comms Tools View Help
Injector response [BATT]
Injectar phasing [RPM]
Knock threshold [RPM]
Fuel cut lower limit [CTS]
Dwell [BATT]
gr Dwell trim [RPM]
12 FLapid setup trim [MAF]
w2 Throtte derivative trim % Jdt]
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The rapid setup trim map defines a percentage of fuel to add or remove from the base fuel
calculation value based on the current manifold pressure. This map can be used to rapidly
set up forced induction on a naturally aspirated motor. To do so, copy the zero vacuum
base fuel table row up into the boost region of the fuel map:

it Copy up in Y direction (or load)

E= ARROWS BY GRID

122



Hydra Nemesis 2.6 Users Manual

Then populate the rapid setup trim map to double fuel between zero vacuum (101kPa) and

14.7psi (202kPa):

100 kPa 210 kPa

[ |

This is uses the fact that Boyles Law predicts that the number of molecules in a gas doubles
if its pressure doubles while its volume stays constant. Since the number of air molecules
double when the absolute pressure in the intake manifold doubles, then as you go from an
absolute pressure of 101kPa to 202kPa the amount of fuel required doubles. This will
generally be true in very efficient motors, but will always require some adjustment due to
changes in volumetric efficiency.

To enable the rapid setup trim table, the rapid setup trim in the setup options settings panel
must be enabled:

setup options| n
| Fapid setup tim enable| i} Enter
e |

| NI T R TR I

Throttle Derivative Trim

The 2D throttle derivative trim map is accessed when the 2D Engine Calibration map
group is selected by selecting Map->Throttle derivative trim:

alibration: Injector response [BA
LEWM Edit Comms Tools View Help

i Injector response [BATT]
L Injector phasing [RPM]
a
o

Knock threshold [RPM]
Fuel cut lower limit [CTS]
3 Dwell [BATT]
o Dwell trim [RPM]
2 Rapid setup trim [MAF]
Throttle derivative trim [dT,/dt]

Throttle derivative trim map defines an instantaneous trim on the base fuel applied during a
quick throttle transition. Unlike throttle and tip in enrichments, this trim can be negative as
well as positive and it applies only while the throttle is in motion depending on how
quickly it is moving. There is no decay on the throttle derivative trim and it disappears as
suddenly as it appears.
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2D Boost Control

This section covers all of the 2D maps in the 2D Boost Control map group. This map
group is accessed by selecting Map Group->2D Boost Control:

2D Engine Calibration: Thrd
RNl Map  Edit  Comm:

30 Fuel Calibration
:_ 3D Ignition Calibration E
=1 3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
2D Engine Calibration

2D Boost Control
2D Idle Speed Cortngl

Boost Target

The 2D boost target map is accessed when the 2D Boost Control map group is selected by
selecting Map->Boost target:

ontrol: Boost target [RPM] (c:\p
'E N Edit Comms Tools View He

i
I Boost trim [CTS] % *H

Boost trim [ATS]
o Boosttrim [TPS]
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o
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o
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The boost target map can also be accessed by pressing the F7 key. This map allows a target
boost to be selected based on engine speed. The Hydra Nemesis 2.6 unit can control boost
on turbocharged motors if an appropriate boost control solenoid is connected to the system
and the boost control parameters are properly calibrated. For more information regarding
using the boost control system on your particular vehicle, contact your Hydra EMS dealer.

Boost Coolant Temperature Trim

The 2D boost coolant temperature trim map is accessed when the 2D Boost Control map
group is selected by selecting Map->Boost trim [CTS]:

124



Hydra Nemesis 2.6 Users Manual

pntrol: Boost trim [CTS] (c:\prog
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The coolant boost trim map allows the boost target to be raised if positive values are
indicated or lowered if negative values are indicated based on the coolant temperature.
Generally, it is not a good idea to boost hard on a cold engine. The coolant boost trim can
be used to bring down the target boost to the wastegate spring level until the engine has
reached normal operating temperature. The measurement units settings on the preferences
panel will determine whether the coolant temperature points will be shown in Celsius or
Fahrenheit.

Boost Air Temperature Trim

The 2D boost air temperature trim map is accessed when the 2D Boost Control map group
is selected by selecting Map->Boost trim [ATS]:

ontrol: Boost trim [CT5] (c:\pro

U=l Edit Comms Tools View H
Boost target [RPM] %

[ Boost trim [CTS] '

5 Boost trim [ATS]

o Boosttrim [TPS]

|  Boostupper learn limit [RPM]

g Maximum boost [RPM]

12

FH
The air temperature boost trim map allows the boost target to be raised if positive values
are indicated or lowered if negative values are indicated based on the air temperature.
Generally, it is a good idea to bring down the target boost if the intercooler heat soaks and
intake manifold air temperatures rise. The measurement units settings on the preferences

panel will determine whether the air temperature points will be shown in Celsius or
Fahrenheit.

125



Hydra Nemesis 2.6 User’s Manual

Boost Throttle Trim

The 2D boost throttle trim map is accessed when the 2D Boost Control map group is
selected by selecting Map->Boost trim [TPS]:

ontrol: Boost trim [ATS] (c:\pro

UEL Edit Comms Tools View H

Boost target [RPM]
Boost trim [CTS]
Boost trim [ATS]
Boost trim [TPS]

= ..

s Maximum boost [R.PM]

The throttle trim map allows the boost target to be raised if positive values are indicated or
lowered if negative values are indicated based on the throttle position. This can be used to
set lower boost targets on part throttle settings.

Boost Upper Learn Limit

The 2D boost upper learn limit map is accessed when the 2D Boost Control map group is
selected by selecting Map->Boost upper learn limit:

ontrol: Boost trim [TPS] (c:\pro
U=l Edit Comms Tools View H

Boost target [RPM] 7
Boost trim [CT5]
Boost trim [ATS]
Boost trim [TPS]
& Boost upper learn limit [RPM]
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The boost upper learn limit map allows the feedback signal of the boost PID controller to
be lowered at engine speeds that require less effort from the boost controller to maintain
the target boost. This helps tone down the boost control system when the engine speed has
surpassed the turbocharger’s boost threshold. When the driver makes a quick throttle
opening beyond the boost threshold, boost climbs very quickly and there is little need for
the boost controller to try to keep the wastegate completely closed to bring the boost up
quickly as is the case below the boost threshold.
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Maximum Boost

The 2D maximum boost map is accessed when the 2D Boost Control map group is
selected by selecting Map->Maximum boost:

ontrol: Boost upper learn limit [

UEM Edit Comms Tools View Hel

; Boost target [RFM]

Boost trim [CTS]

Boost trim [ATS]

Boost trim [TPS]

Boost upper learn limit [RPM]
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The maximum boost map determines the intake manifold pressure at which overboost fuel
cut initiates. If the manifold pressure exceeds the maximum boost indicated for the current
engine speed, the injectors will be instantly closed and the motor will lose power for about
a 4 of a second. This can prevent engine damage if the system overboosts but only if the
fuel and spark maps are set to give safe values at those load points and only if the fuel
system can deliver sufficient fuel to keep the motor safe at those load points. For the
purpose of boost control calibration, set the maximum boost values at least 3psi above the
target boost values. The maximum boost settings cut fuel on overboost regardless of
whether the Hydra Nemesis 2.6 unit is controlling the boost or some other mechanism is in
place to do so.
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2D Idle Speed Control

This section covers all of the 2D maps in the 2D Idle Speed Control map group. This map
group is accessed by selecting Map Group->2D Idle Speed Control:

2D Idle Speed Control: Idle
RN Map Edit Comm:

3D Fuel Calibration

3D Ignition Calibration E
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims

2D Engine Calibration
2D Boost Control

20 Idle Speed Control
2D Starting k

B T

Idle Speed Target

The 2D idle speed target map is accessed when the 2D Idle Speed Control map group is
selected by selecting Map->Idle speed target:

eed Control: Idle speed target [CTS

UELl Edit Comms Toolz View Help

Upper learn limit [CTS] @

Lower learn limit [CTS]

AC on upper learn limit [CT5]

el AConlower learn limit [CTS]

al  ISCignition trim [ISC error]

22 AC on trim [CTS]

a3z PSLOAD Lower learn limit [CTS]
&b T
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The idle speed target map indicates the desired base idle speed depending on the coolant
temperature sensor value. Usually, a cold engine will be allowed to idle a little higher to
bring it up to operating temperature more quickly. The measurement units settings on the
preferences panel will determine whether the coolant temperature points will be shown in
Celsius or Fahrenheit.

Upper Learn Limit

The 2D upper learn limit map is accessed when the 2D Idle Speed Control map group is
selected by selecting Map->Upper learn limit:
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bed Control: Upper learn limit [CTS

U= Edit Comms Tools View Help
Idle speed target [CTS]

Lower learn limit [CTS] %

AC on upper learn limit [CTS]
AC on lower learn limit [CTS]

g ISCignition trim [ISC error]

35 AC on trim [CT5]

:2  PSLOAD Lower learn limit [CTS]
+hd I

Wwoo oo B

The upper learn limit map sets the highest value that the idle PID controller can open the
idle control motor to depending on the current coolant temperature sensor value. In some
cases, it will be necessary to limit the maximum opening value of the idle control motor as
the motor reaches operating temperature. The measurement units settings on the
preferences panel will determine whether the coolant temperature points will be shown in
Celsius or Fahrenheit.

When the motor is in operation and the laptop is connected to the Hydra Nemesis 2.6 unit,
this map shows a marker indicating the current idle control learn position versus coolant
temperature:

Upper leam limit [C

Lower Learn Limit

The 2D lower learn limit map is accessed when the 2D Idle Speed Control map group is
selected by selecting Map->Lower learn limit:
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bed Control: Upper learn limit [CT3

sl Edit Comms Tools View Help

Idle speed target [CTS]
Upper learn limit [CTS]
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The lower learn limit map sets the lowest value that the idle PID controller can close the
idle control motor to depending on the current coolant temperature sensor value. In some
cases, it will be necessary to limit the minimum opening value of the idle control motor
when the motor is cold. The measurement units settings on the preferences panel will
determine whether the coolant temperature points will be shown in Celsius or Fahrenheit.
When the motor is in operation and the laptop is connected to the Hydra Nemesis 2.6 unit,
this map shows a marker indicating the current idle control learn position versus coolant
temperature.

Air Conditioner On Upper Learn Limit

The 2D air conditioner on upper learn limit map is accessed when the 2D Idle Speed
Control map group is selected by selecting Map->AC on upper learn limit:

bed Control: Lower learn limit [CTS

s Edit Comms Tools View Help
Idle speed target [CTS]

Upper learn limit [CTS]
Lower learn limit [CTS]

AC on upper learn limit [CTS]
AC aon lower learn limit [CTS]
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The air conditioner on upper learn limit map sets the highest value that the idle PID
controller can open the idle control motor to depending on the current coolant temperature
sensor value when the A/C compressor is on. In some cases, it will be necessary to limit the
maximum opening value of the idle control motor as the motor reaches operating
temperature. The measurement units settings on the preferences panel will determine
whether the coolant temperature points will be shown in Celsius or Fahrenheit. When the
motor is in operation and the laptop is connected to the Hydra Nemesis 2.6 unit, this map
shows a marker indicating the current idle control learn position versus coolant
temperature.
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Air Conditioner On Lower Learn Limit

The 2D air conditioner on lower learn limit map is accessed when the 2D Idle Speed
Control map group is selected by selecting Map->AC on lower learn limit:

ped Control: AC on upper learn lim

UEL Edit Comms Tools View Help

Idle speed target [CTS]
Upper learn limit [CTS]
Lower learn limit [CTS]

AC on upper learn limit [CTS]

= ..

AC on lower learn limit [CTS]
s ISCignition trim [ISC error]
22 AC on trim [CTS]

s2  PSLOAD Lower learn limit [CTS]

The air conditioner on lower learn limit map sets the lowest value that the idle PID
controller can close the idle control motor to depending on the current coolant temperature
sensor value when the A/C compressor is on. In some cases, it will be necessary to limit the
minimum opening value of the idle control motor when the motor is cold. The
measurement units settings on the preferences panel will determine whether the coolant
temperature points will be shown in Celsius or Fahrenheit. When the motor is in operation
and the laptop is connected to the Hydra Nemesis 2.6 unit, this map shows a marker
indicating the current idle control learn position versus coolant temperature.

ISC Ignition Trim

The 2D ISC ignition trim map is accessed when the 2D Idle Speed Control map group is
selected by selecting Map->ISC ignition trim:

ped Control: AC on lower learn limi

sl Edit Comms Tools View Help

Idle speed target [CTS]

Upper learn limit [CTS]

Lower learn limit [CTS]

AC on upper learn limit [CTS]

e AC on lower learn limit [CTS]
ISC ignition trim [ISC error] k

= ..

32 AC on trim [CTS]
;2 PS5 LOAD Lower learn limit [CTS]

The ISC ignition trim map defines an adjustment to the base ignition timing calculation
based on the current difference between the idle speed target and the actual idle speed. The
ignition adjustment advances ignition timing if the value is positive and retards timing if
the value is negative. A shallow, positive slope can be very useful in helping the motor
better seek the desired idle speed target by adding some torque when the idle drops below
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the idle target and lowering torque when engine speed rises above the idle target. In cases
where no actual idle control motor is present, this map can still be used to help the motor
stay at or near the desired idle speed target.

Air Conditioner On Trim

The 2D air conditioner on trim map is accessed when the 2D Idle Speed Control map
group is selected by selecting Map->AC on trim:

bed Control: 1SC ignition trim [15C &
sl Edit Comms Tools View Help

Idle speed target [CTS]
Upper learn limit [CT5]
Lower learn limit [CTS]
AC on upper learn limit [CTS]
AC on lower learn limit [CTS]
g ISCignition trim [ISC error]
AC on frim [CTS]
2 PSLOAD Lower ldaTh limit [CTS]

woooo |

The air conditioner on trim map indicates the additional engine speed added to the current
idle speed target value when the A/C clutch request input is indicated based on the coolant
temperature sensor value. This allows the idle speed target to be raised in conditions when
the A/C compressor requires a slightly faster operating speed than normal idle allows. The
measurement units settings on the preferences panel will determine whether the coolant
temperature labels are shown in Celsius or Fahrenheit.

Power Steering Load Lower Learn Limit

The 2D power steering load lower learn limit map is accessed when the 2D Idle Speed
Control map group is selected by selecting Map->PS LOAD Lower learn limit:

ped Control: AC on trim [CTS] (c:\
L=a Edit Comms Tools View Help

Idle speed target [CTS]
Upper learn limit [CT5]
Lower learn limit [CTS]

AC on upper learn limit [CTS]
& AC on lower learn limit [CTS]
s ISCignition trim [ISC errar]
AC on trim [CTS]
PS LOAD Lower learn limit [CTS]
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The power steering load lower learn limit map indicates the lowest value that the idle PID
controller can close the idle control motor to depending on the current coolant temperature
sensor value when the external power steering load request signal is active. In some cases,
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it will be necessary to limit the minimum opening value of the idle control motor to raise
idle under heavier load. The measurement units settings on the preferences panel will
determine whether the coolant temperature points will be shown in Celsius or Fahrenheit.
When the motor is in operation and the laptop is connected to the Hydra Nemesis 2.6 unit,
this map shows a marker indicating the current idle control learn position versus coolant
temperature.
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2D Starting

This section covers all of the 2D maps in the 2D Starting map group. This map group is
accessed by selecting Map Group->2D Starting:

2D Idle Speed Control: P5
CERe VM Map Edit Comm:

3D Fuel Calibration

3D Ignition Calibration E
30 Engine Calibration
2D Fuel Trims

2D Ignition Trims

20 Engine Calibration
2D Boost Control

2D Idle Speed Control

2D Closed Loop %

1 N Gear

Post Start Enrichment

The 2D post start enrichment map is accessed when the 2D Starting map group is selected
by selecting Map->Post start enrichment:

: Post start enrichment [CT5] (c:\program files\ne

'@ Edit Comms Tools View Help

i Post start enrichment [CT5]

I Cranking enrichment [CTS]

i Post start enrichment decay [Cydes,Time@2000rpm]
i Cranking enrichment decay [Cydes,/Time@2000rpm)]
. Start primer [CTS]

T

E:

i

The post start enrichment map defines the initial fuel enrichment added to the base fuel
values the moment engine speed rises above 250 RPMs. The coolant temperature value at
the time engine speed rises above 250 RPMs will determine which point of the post start
enrichment map will be used. The measurement units settings on the preferences panel will
determine whether the coolant temperature points will be shown in Celsius or Fahrenheit.
The post start enrichment value decays at the rate indicated by the post start enrichment
decay map.
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Cranking Enrichment

The 2D cranking enrichment map is accessed when the 2D Starting map group is selected
by selecting Map->Cranking enrichment:

: Post start enrichment [CTS] (c:\program files\ne

UELl Edit Comms Tools View Help
Post start enrichment [CT5]

a Post start enrichment decay EflydesfﬁmE@EDDDrpm]
o

Cranking enrichment decay [Cydes,Time@2000rpm)]
Start primer [CTS]

The cranking enrichment map defines how much enrichment to add to the base fuel
injection values while the engine is cranking. Normally, the engine will start with the base
injection value indicated in the fuel maps in the zero vacuum, zero RPM cell. As the motor
cranks, some vacuum and engine speed will be produced and new cells in the base fuel
map will come into play. The cranking enrichment will take the current base fuel values
and enrich them by the percentage indicated in the cranking enrichment map depending on
the coolant temperature value. The measurement units settings on the preferences panel
will determine whether the coolant temperature points will be shown in Celsius or
Fahrenheit. The cranking enrichment value will apply constantly until the engine speed
rises above 250 RPMs at which point the cranking enrichment will decay at the rate
indicated by the cranking enrichment decay map and post start enrichment will begin.

Post Start Enrichment Decay

The 2D post start enrichment decay map is accessed when the 2D Starting map group is
selected by selecting Map->Post start enrichment decay:

b: Cranking enrichment [CTS] (c:\program files\ne
L= Edit Comms Tools View Help

i Post start enrichment [CTS]

L Cranking enrichment [CTS]

a Post start enrichment decay [Cydes,Time @2000rpm]
o Cranking enrichment decay [Cydes/Time@2000rpm]
4 Start primer [CTS]
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The post start enrichment decay map indicates how quickly the post start enrichment value
decays over the 2000 cylinder events after post start enrichment starts. The map indicates

135



Hydra Nemesis 2.6 User’s Manual

how much of the original post start enrichment is applied for the time intervals shown at
2000 RPMs. The actual trim is based on cylinder cycles, so at 1000 RPMs, the decay
would happen in twice the time indicated and at 4000 RPMs the decay would happen in
half the time indicated.

Cranking Enrichment Decay

The 2D cranking enrichment decay map is accessed when the 2D Starting map group is
selected by selecting Map->Cranking enrichment decay:

p: Post start enrichment decay [Cycles/Time@2000r

UELl Edit Comms Toolz View Help

i Post start enrichment [CTS]

& Cranking enrichment [CTS]

a Post start enrichment decay [Cydes Time @2000rpm]
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The cranking enrichment decay map indicates how quickly the cranking enrichment value
decays over the 33 cylinder events after cranking enrichment ends. The map indicates how
much of the original cranking enrichment is applied for the time intervals shown at 2000
RPMs. The actual trim is based on cylinder cycles, so at 1000 RPMs, the decay would
happen in twice the time indicated and at 4000 RPMs the decay would happen in half the
time indicated.

Start Primer

The 2D start primer map is accessed when the 2D Starting map group is selected by
selecting Map->Start primer:

b- Cranking enrichment decay [Cycles/Time@2000
Ll Edit Comms Tools View Help

i Post start enrichment [CTS]

L Cranking enrichment [CTS]

5 Post start enrichment decay [CydesTime @2000rpm]
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The start primer map defines how long a pulse in milliseconds will be applied to the main
injectors when the Hydra Nemesis 2.6 unit first detects the engine cranking. This initial
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starting primer pulse douses the port or the manifold (depending on the placement of the
injectors) in order to wet the area and so that condensation does not adsorb the first few
cranking injection pulses. The start primer map references coolant temperature and allows
for more fuel to be used to prime the engine on a cold versus a warm start. The
measurement units settings on the preferences panel will determine whether the coolant
temperature points will be shown in Celsius or Fahrenheit. Because this map indicates
milliseconds some adjustment will likely need to be made when changing injector size.
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This section covers all of the 2D maps in the 2D Closed Loop map group. This map group
is accessed by selecting Map Group->2D Closed Loop:

2D Starting: Start primer [4
GERe Il Map Edit Comm

30 Fuel Calibration

3D Ignition Calibration E

3D Engine Calibration

2D Fuel Trims

2D Ignition Trims

2D Engine Calibration

2D Boost Control

2D Idle Speed Control

2D Starting
q Closed Loop

3 2D Gear k
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Closed Loop Upper Throttle Position Limit

The 2D closed loop upper throttle position limit map is accessed when the 2D Closed
Loop map group is selected by selecting Map->Closed loop upper tps limit:

Ell
1%

E=
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F Edit Comms Tools View Help

Closed loop upper tps limit [RPM]

Closed loop lower tps limit [RPM]
Marrow dosed loop P gain [TPS]
Marrow dosed loop I gain [TPS]
Wide dosed loop P gain [TPS]
Wide dosed loop I gain [TPS]
Start delay [CT3]

The closed loop upper throttle position limit map determines the highest throttle position
under which closed loop operation will be allowed based on current engine speed. Closed
loop operation will stop at any point when the throttle position is above the indicated value

for the current engine speed.

Closed Loop Lower Throttle Position Limit

The 2D closed loop lower throttle position limit map is accessed when the 2D Closed
Loop map group is selected by selecting Map->Closed loop lower tps limit:
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Loop: Closed loop lower tps limit [F

=s Edit Comms Tools View Help

Closed loop upper tps limit [RPM]
Closed loop lower tps limit [RPM]

Marrow closed loop P gain [TPS]
Marrow closed loop I gain [TPS]
Wide dosed loop P gain [TPS]
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1 Startdelay [CTS]
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The closed loop lower throttle position limit map determines the lowest throttle position
under which closed loop operation will be allowed based on current engine speed. Closed
loop operation will stop at any point when the throttle position is below the indicated value
for the current engine speed.

Narrow Closed Loop Proportional Gain

The 2D narrow closed loop proportional gain map is accessed when the 2D Closed Loop
map group is selected by selecting Map->Narrow closed loop P gain:

oop: Closed loop lower tps limit [R
s Edit Comms Tools View Help

Closed loop upper tps limit [RPM] b
Closed loop lower tps limit [RPM]

Marrow dosed loop P gain [TPS]
Marrow cosed loop I gain [TPS]
Wide dosed loop P gain [TPS]

g Wide dosed loop I gain [TPS]
Start delay [CTS]
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This map indicates the proportional term used by the narrowband closed loop PID
controller to adjust the short term trim based on the position of the throttle. Narrowband
closed loop operation is performed by a PID controller with the D term set to zero. Since
the desired mode of operation for narrowband closed loop is a constant movement between
a slightly rich and a slightly lean condition, the proportional value should be chosen to
drive the narrowband controller into a slight amount of instability.

Narrow Closed Loop Integral Gain

The 2D narrow closed loop integral gain map is accessed when the 2D Closed Loop map
group is selected by selecting Map->Narrow closed loop I gain:
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Loop: Narrow closed loop P gain [TH

L= Edit Comms Tools View Help
Closed loop upper tps limit [RPM]
Closed loop lower tps limit [RPM]
Marrove closed loop P gain [TPS]
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Marrow dosed loop I gain [TPS]
& Wide dosed loop P gain [TPS]

5 Wide dosed loop I gain [TPS]
12 Start delay [CTS]

This map indicates the integral term used by the narrowband closed loop PID controller to
adjust the short term trim based on the position of the throttle. Narrowband closed loop
operation is performed by a PID controller with the D term set to zero. Since the desired
mode of operation for narrowband closed loop is a constant movement between a slightly
rich and a slightly lean condition, the integral value should be chosen to drive the
narrowband controller into a slight amount of instability.

Wideband Closed Loop Proportional Gain

The 2D wideband closed loop proportional gain map is accessed when the 2D Closed
Loop map group is selected by selecting Map->Wide closed loop P gain:

oop: Narrow closed loop | gain [TPS

E Edit Comms Tools View Help

Closed loop upper tps limit [RPM]
Closed loop lower tps limit [RPM]
Marrow dosed loop P gain [TPS]
Marrow dosed loop I gain [TPS]
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g Wide dosed loop I gain [TPS]
v Startdelay [CTS]

This map indicates the proportional term used by the wideband closed loop PID controller
to adjust the short term trim based on the position of the throttle. Wideband closed loop
operation is performed by a PID controller with the D term set to zero.

Wideband Closed Loop Integral Gain

The 2D wideband closed loop integral gain map is accessed when the 2D Closed Loop
map group is selected by selecting Map->Wide closed loop I gain:
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Help

LFsM Edit Comms Tools View
Closed loop upper tps limit [RPM]
Closed loop lower tps limit [RPM]
Marrove closed loop P gain [TPS]

Marrow closed loop I gain [TPS]

Wide dosed loop P gain [TPS]
Wide dosed loop I gain [TPS]
Start delay [CT5]
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This map indicates the integral term used by the wideband closed loop PID controller to
adjust the short term trim based on the position of the throttle. Wideband closed loop
operation is performed by a PID controller with the D term set to zero.

Start Delay

The 2D start delay map is accessed when the 2D Closed Loop map group is selected by
selecting Map->Start delay:

Loop: Wide closed loop | gain [TP5]
EWl Edit Comms Tools View Help

Closed loop upper tps limit [RPM]
Closed loop lower tps limit [RPM]
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The start delay map indicates how many engine cylinder cycles the closed loop system will
wait to allow the O, sensors time to warm up after engine start based on the coolant
temperature sensor value at the time the engine started. A cylinder cycle on a 4-stroke
engine is two crank revolutions, so a value of 1000 would indicate a delay of 2 minutes at
1000 RPMs and 1 minute at 2000 RPMs. The measurement units settings on the
preferences panel will determine whether the coolant temperature points will be shown in
Celsius or Fahrenheit.
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2D Gear

This section covers all of the 2D maps in the 2D Gear map group. This map group is

accessed by selecting Map Group->2D Gear:

7] Closed Loop: Start dela
RERe Il Map Edit Comm

30 Fuel Calibration

3D Ignition Calibration E
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims

2D Engine Calibration
2D Boost Control

2D Idle Speed Caontral
20 Starting

2D Closed Loop

I
2D PWM %

M Fynaninn

Vehicle Speed To Engine Speed Ratio Target

The 2D vehicle speed to engine speed ratio target map is accessed when the 2D Gear map

group is selected by selecting Map->VSS/RPM ratio target:

S5/RPM ratio target [Gear] (c:\prog
Help

=M Edit Comms Tools View
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V55/RPM ratio target [Gear]
Ignition trim [Gear] k
Fuel trim [Gear]

Fuel trim lower load limit [FPM]
Traction max delta V55 [Gear]
Traction ignition cut cydes [Gear]
Traction fuel cut cydes [Gear]
Boost trim [Gear]

This map indicates the vehicle speed to engine speed ratio for each forward gear. To use
this, the vehicle must have a vehicle speed sensor connected to the Hydra Nemesis 2.6 unit.
The vehicle speed sensor must be properly calibrated before this map is adjusted. The
values in this map must be adjusted to reflect the reading on the vehicle speed sensor when
the car is in each gear and the engine speed is exactly 2000 RPMs. Only the first six cells
of this map are used indicating first through sixth gear. When the motor is in operation and
the laptop is connected to the Hydra Nemesis 2.6 unit, this map shows the current vehicle
speed to engine speed ratio value so the process is as easy as changing the value of the cell
corresponding to the current gear the vehicle is in so that it matches the indicated point:
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EEX

Gear Ignition Trim

The 2D gear ignition trim map is accessed when the 2D Gear map group is selected by
selecting Map->Ignition trim:

S5/RPM ratio target [Gear] (c:\prog
s Edit Comms Tools View Help
B VS5 /RPM ratio target [Gear]

|| Ignition trim [Gear]

i Fuel trim [Gear] k

a Fuel trim lower load limit [RPM]

o Traction max delta V55 [Gear]

e|  Traction ignition cut cydes [Gear]

s Traction fuel cut cydes [Gear]

12 Boost trim [Gear]
sl

The gear ignition trim map indicates how much timing to advance the base ignition timing
if the value is positive or to retard the base ignition timing if the value is negative based on
which gear the vehicle is in. This map should be set to zero until the vehicle speed to
engine speed ratio map is properly adjusted. Only the first six cells of this map are used
indicating first through sixth gear. This map can be used to reduce torque in lower gear on
vehicles that are traction limited or to reduce timing to prevent knock when the engine is
kept under sustained load in the higher gears.
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Gear Fuel Trim

The 2D gear ignition trim map is accessed when the 2D Gear map group is selected by
selecting Map->Fuel trim:

uel trim lower load limit [RPM] (c:

Ll Edit Comms Toolz View Help

I VS5 /RPM ratio target [Gear] I
Ignition trim [Gear]

i W
1 Fuel trim lower ldad limit [RPM]
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The gear fuel trim map indicates the percentage of fuel to add to the base fuel calculation if
the value is positive or to remove if the value is negative based on which gear the vehicle is
in. This map should be set to zero until the vehicle speed to engine speed ratio map is
properly adjusted. Only the first six cells of this map are used indicating first through sixth
gear. This map can be used to prevent engine damage when the engine is kept under
sustained load in the higher gears.

Gear Trim Lower Load Limit

The 2D gear trim lower load limit map is accessed when the 2D Gear map group is
selected by selecting Map->Fuel trim lower load limit:

uel trim [Gear] (c:\program files\

s Edit Comms Tools View Help

I V55 /RPM ratio target [Gear] b
Ignition trim [Gear]

S Fuel trim [Gear]
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12 Boost trim [Gear]
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The gear trim lower load limit map indicates the load value in mmHg above which the
ignition and fuel gear trims will be active for each gear. Below the gear trim limit, the
ignition and fuel trims will not be applied. Only the first six cells of this map are used
indicating first through sixth gear. This map is used to prevent gear ignition and fuel trims
from affecting low load idling and cruising operation.

144



Hydra Nemesis 2.6 Users Manual

Traction Maximum Delta

The 2D traction maximum delta map is accessed when the 2D Gear map group is selected
by selecting Map->Traction maximum delta:

uel trim lower load limit [RPM] (c:

Fl Edit Comms Tools View Help
Y55 /RPM ratio target [Gear] b
Ignition trim [Gear]

Fuel trim [Gear]

Fuel trim lower load limit [RPM]

Traction ignition cut cydes [Gea
Traction fuel cut cydes [Gear]

Boost trim [Gear]
[rachion max delta Vas

Al

i

The traction maximum delta map indicates the maximum vehicle speed increase allowed
under each gear before the Hydra Nemesis 2.6 unit assumes that traction has been lost. For
the traction control system to operate, the system vehicle speed sensor must read one of the
driven wheels. This map cannot be adjusted until the vehicle speed to engine speed ratio
map is properly adjusted. Only the first six cells of this map are used indicating first
through sixth gear. The value in each cell indicates the maximum number of vehicle speed
units that the vehicle can gain per second in each gear under full traction.

When the motor is in operation and the laptop is connected to the Hydra Nemesis 2.6
system, this map shows a recent history of the vehicle speed delta values:

AEEH

Traction max delta \

The history can facilitate the task of adjusting the maximum allowable vehicle speed delta
per gear if the car is driven on a dry surface with very sticky tires so that no traction loss is
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experienced. Once this is done, set the value just above the highest vehicle speed delta
recorded in each gear.

Traction Ignition Cut Cycles

The 2D traction ignition cut cycles map is accessed when the 2D Gear map group is
selected by selecting Map->Traction ignition cut cycles:

raction max delta VSS [Gear] (c:\p
UE Edit Comms Tools View Help

W55 /RPM ratio target [Gear]
Ignition frim [Gear]

Fuel trim [Gear]

Fuel trim lower load limit [F.PM]
Traction max delta V55 [Gear]

i

bl

Traction ignition cut cydes [Gear]
Traction fuel cut cydes [Gear] k
Boost trim [Gear]

Iraction max delta Yas

Once the traction maximum delta map is calibrated, any vehicle speed increase above the
maximum for the current gear will cause the Hydra Nemesis 2.6 unit to cut ignition cycles
as indicated by the traction ignition cut cycles map when the external traction control
request is active. This map should be set to zero until the traction maximum delta map has
been properly adjusted. This map indicates the percentage of ignition events that will be cut
in each gear when the vehicle speed delta exceeds the maximum vehicle speed delta
allowed in that gear. Only the first six cells of this map are used indicating first through
sixth gear. Do not adjust this map unless you are fully aware of the consequences of cutting
ignition cycles.

Traction Fuel Cut Cycles

The 2D traction fuel cut cycles map is accessed when the 2D Gear map group is selected
by selecting Map->Traction fuel cut cycles:

raction ignition cut cycles [Gear] |

LEsM Edit Comms Tools View Help

V55,/RPM ratio target [Gear]
Ignition trim [Gear]

Fuel trim [Gear]

Fuel trim lower load limit [RPM]
Traction max delta V55 [Gear]
Traction ignition cut cydes [Gear]

= |

i

Traction fuel cut cydes [Gear]
Boost trim [Gear]
I'rtarhnn max drlbA W55
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Once the traction maximum delta map is calibrated, any vehicle speed increase above the
maximum for the current gear will cause the Hydra Nemesis 2.6 unit to cut fuel cycles as
indicated by the traction fuel cut cycles map when the external traction control request is
active. This map should be set to zero until the traction maximum delta map has been
properly adjusted. This map indicates the percentage of injection events that will be cut in
each gear when the vehicle speed delta exceeds the maximum vehicle speed delta allowed
in that gear. Only the first six cells of this map are used indicating first through sixth gear.
Do not adjust this map unless you are fully aware of the consequences of cutting injection
cycles.

Gear Boost Trim

The 2D gear boost trim map is accessed when the 2D Gear map group is selected by
selecting Map->Boost trim:

raction fuel cut cycles [Gear] (c:\p

=s Edit Comms Tools View Help

V35/RPM ratio target [Gear]
L Ignition trim [Gear]
7 Fuel trim [Gear]
Fuel trim lower load limit [RPM]
Traction max delta V55 [Gear]
Traction ignition cut cydes [Gear]

Traction fuel cut cydes [Gear]
Boost trim [Gear]
I'rachon max delta¥aa

The gear boost trim map allows boost to be added if the value is positive or removed if the
value is negative from the boost target based on the current gear selected. This map should
be set to zero until the vehicle speed to engine speed ratio map is properly adjusted. Only
the first six cells of this map are used indicating first through sixth gear. This feature is
useful for lowering boost in lower gears on cars with limited traction or for lowering boost
in high gear for setups expected to be under high load for long periods of time.
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2D PWM

This section covers the 2D maps in the 2D PWM map group. This map group is accessed
by selecting Map Group->2D PWM:

20 Gear: Boost trim [Gear]
LTl sl Map Edit Comm:

3D Fuel Calibration

3D Ignition Calibration E
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims e
20 Engine Calibration
2D Boost Control

20 Idle Speed Caontral d li
2D Starting 3
2D Closed Loop Lit
20 Gear HC

2D Expansion %

There are eight 2D PWM maps, labeled PWM MAP1 through PWM MAPS. They can be
accessed when the 2D PWM map group is selected by selecting Map->PWM MAP 1-8:

WM MAP 1 duty [coolant temp] (c:
L= Edit Comms Tools View Help

PWM MAP 1 duty [coolant temp]
PYWM MAP 2 duty [AFR/LMBD]
FWM MAP 3 duty [engine speed]
PYWM MAP 4 duty [tps]

.| PWMMAP 5 duty [boost]

o  PWMMAP & duty [vehide speed]
e PWMMAP 7 duty [knock ramp]
PWM MAP & duty [air temp]

YO o | ee——

PWM stands for Pulse Width Modulation. Every one of the configurable outputs on the
Hydra Nemesis 2.6 unit can be assigned to one of the 2D PWM maps so that the duty cycle
of the pulse is defined by the value in the PWM map.

A pulse width modulated signal has a base frequency. The Hydra Nemesis 2.6 unit can
generate PWM signals in two different base frequencies, low frequency 30 Hz (cycles per
second) and high frequency 800 Hz. The base frequency determines how many times per
second the signal cycles through its on and off states. For the 30 Hz frequency, the signal
will cycle every 33.3 milliseconds. For the 800 Hz frequency, the signal will cycle every
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1.25 milliseconds. This is also known as the period of the frequency, which in seconds is
always one divided by the frequency.

A PWM output signal is what is known as a square wave. A square wave cycles between
being on and being off:

+— 1 Period —¢— 1 Period —

The PWM map defines the duty cycle of the PWM square wave:

33% duty cycle:

+— 1 Period —¢— 1 Period —

50% duty cycle:

+— 1 Period —{+— 1 Period —

66% duty cycle:

+— 1 Period —— 1 Period —
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The duty cycle indicates the percentage of time that the square wave is on. A duty cycle of
100%, means that the output stays on all the time. A duty cycle of 66% means that the
output stays on for 66% of the period and then off for the remaining 34% of the period. A
duty cycle of 50% means that the output is on for 50% of the period and off for the
remaining 50% of the period. A duty cycle of 33% means that the output is on for 33% of
the period and then off for the remaining 67% of the period. A duty cycle of 0% means that
the output stays off all the time. Thus, by varying the desired duty cycle from 100% to 0%
we can have the square wave stay on anywhere from the entire period to none of the period
at all and every percentage in-between.

There are many useful things that can be done with a PWM output provided that the
appropriate hardware is in place. The most common use of a PWM output is in controlling
a solenoid. Solenoids can be used to control boost, water injection rates, nitrous, alcohol
injection, oil pressure and air flow.

The 2D PWM maps allow the duty cycle of a PWM output to be varied based on the value
of the x-axis variable selected for the PWM map. The x-axis variable for each 2D PWM
map can be selected from the pwm axes settings panel. The appropriate labels
corresponding to the variable selected as the x-axis will be shown in the 2D PWM map
screen:

m Map data, units = % [Zl@fgl
3AcC 43C EEC 83C 100C 17C 134C 151 C 168 LC 185 C -

239 3.9 13 479 55.3 638 71.8 80.2 S
AN N N A N N

In this example, the controlling x-axis variable for the 2D PWM map is coolant
temperature, therefore, the labels indicate temperature in the preferred units selected for
temperature.
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Comments

This section covers the comments map group. Every collection of maps and settings that
can be saved in a file or in a Hydra Nemesis 2.6 unit can be annotated with comments that
can be read at any time. The comments can contain anything that is of use to describe the
maps and settings or explain particular details regarding them.

To access the comments panel, select Map Group->Comments:

2D PWM: PWM MAP 1 duty
LEReE Tl Map Edit Comm

3D Fuel Calibration
3D Ignition Calibration
3D Engine Calibration

2D Fuel Trims i
2D Ignition Trims [0
2D Engine Calibration [t
2D Boost Control E
20 Idle Speed Contral [c
2D Starting [t
20 Closed Loop [v
2D Gear

€20 PWM
2D Expansion
Passwords ﬂ!
3N PWM 9

This will open the comments panel:

X

m Comments

Comments

Base map for 3I5-GTE motor
440cc injectors

Stock cams

Stock Turbo

This panel will let you add, remove or otherwise edit general comments. When you are
finished editing the comments, select Comments->Save and exit to send the comments to
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the Hydra Nemesis 2.6 unit. The software will also remind you that the comment will not
be saved to a file until you do so using File->Save to file:

Nemesis 2.64 tuner R1

L
| ) These comments will be saved to file only when the file is saved at the file menu

Once comments are added, the next time the comments panel is opened, it will show the

version number of the laptop software under which the comments were last saved as well
as the date and time the comments were saved:

m Comments E

Comments

2.64r1: 821511 PM, 571952008

Ease map for 35-GTE motar
440cc injectars

Stock cams

Stock Turbo

To prevent the date and time from being updated, or if you do not wish to save any changes
you made to the comments, select Comments->Exit without saving:

m Comments

Comments

Sae nu:I exit . 5/19/2008
E:ﬂt without saving I

Ease map for 35-GTE motar
d440ccinjectars

Stock cams

Stock Turbao
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Passwords

Passwords are an advanced feature provided to allow dealers and tuners to protect their
intellectual property. It is not recommended that the password screen be accessed since it is
possible to irretrievably lock out portions of your maps and settings.

Hydra EMS is not able to unlock any maps or settings intentionally or unintentionally
locked out by a user, dealer or tuner with a password. Only by providing the original
password used to lock out a map or setting can a locked map or setting be unlocked.

If a map or setting panel is password protected, the following message will appear when
the map or setting panel is viewed:

Memesis 2.64 tuner R1 §|

\lr) Portions of this map are password protected and will not be shown

The protected portions of the map or settings will not be displayed, but show up as blanks.

It is possible to reset a map or setting that is password protected, but doing so will return
that map or setting to its default or zero state. If this is done, the reset portions of the map
or settings will have to be completely re-programmed from scratch. The original password
protected settings of the map or setting can not be accessed without knowing the password
originally used to protect it.

To reset a password protected map or setting, select Map Group->Passwords:
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ERe i Map Edit Comme

3D Fuel Calibration
3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims

2D Engine Calibration
2D Boost Control

2D Idle Speed Control
2D Starting

2D Closed Loop

2D Gear

2D PWM

2D Expansion

Cornments

D PWMS E!!
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Then, click the RESET button for the map or setting that you wish to redo yourself from

scratch:

m Passwords @

Passwords  Help

Pagsword: 1 s ErtePSw
Pagsword: 2 === EnterPSw
Pagsword: 3 === ErterPSw
Pagsword: 4 s EnterPSws
Paggword: § s EnterPSws
Password: 6 EnterPSw
Password: 7 % EnterPSw
Password 8w EnterPSw

Set password  Entered password  Groupds

30 Fuel Calibration
3D Fuel Calibration
3D Fuel Calibration
3D Fuel Calibration
30 Fuel Calibration
3D Fuel Calibration
3D Fuel Calibration
3D Fuel Calibration

Mapis Rows
Intake VLT target [RPM, LOAD] 1-232
Baze fuel table [RPM, LOAD] 121
Biaze fuel table [RPM, LOAD] 121
Baze fuel table [RPM, LOAD] 121
Baze fuel table [RPM, LOAD] 121
Base fuel table [RPM, LOAD] 11
Base fuel table [RPM. LOAD] 11
Base fuel table [RPM, LOAD] 131

File: status
No match
Mo match
Mo match
Mo match
Mo match
No match
No match

No match

ECL status
Mo match
Mo match
Mo match
Mo match
Mo match
Mo match
Mo match

No match

Fragment statuz

Fragment OM

Fragment OFF
Fragment OFF
Fragment OFF
Fragment OFF
Fragrment OFF
Fragrment OFF
Fragment OFF

]

TURM OFF | REFET
TURM OM RE
TURM OM RESET
TURM ON RESET
TURM ON RESET
TURM ON RESET
TURM ON RESET
TURM OM RESET

Now that map or setting is set back to zeroes or to its default state and you must provide

your own version.

Do not assign passwords or reset protected maps and settings unless you know exactly

what you are doing.

Dealers, tuners and other individuals who wish to take advantage of the Hydra Nemesis 2.6
password protection capabilities should contact Hydra EMS about signing up for the

factory training course.
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3D PWM

This section covers the 3D maps in the 3D PWM map groups. These map groups are
accessed by selecting Map Group->3D PWM 9-12:

2D PWM: PWM MAP 1 duty

= MEELEEGI N Map Edit Comme
30 Fuel Calibration E
3D Ignition Calibration |

= 3D Engine Calibration ™
2D Fuel Trims [i
2D Ignition Trims [
2D Engine Calibration [
2D Boost Control [2
20 Idle Speed Contral [c
2D Starting [
20 Closed Loop [
2D Gear

3¢ DPWM
2D Expansion

Comments
Passwords

30 PWM 10 E!

3D PWM 11
30 PWM 12
Settings 1

There are four 3D PWM maps available, each with its own map group named 3D PWM
9-12. A 3D map is almost identical in every way to a 2D map except that it has a y-axis
variable in addition to an x-axis variable. All 3D PWM maps are 32 by 32 and the axes
labels are shown when the map is selected just like the 2D PWM maps.

By adding a y-axis, the duty cycles of the output controlled by a 3D PWM map can vary
based on the values of two variables instead of just one. This opens up additional
capabilities beyond those provided by simpler 2D PWM map outputs. For example, if
boost and engine speed are selected as the two axes variables, a water injection solenoid
can be controlled so that flow increases based on both rising boost and increasing engine
speed.
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m 3D Fuel Calibration: Base
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This section covers the ignition triggers logical group settings panel. To access this panel
select Map Group->Settings 1:

File MEEReyl«® Map Edit Comn

3D Fuel Calibration
3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 3
Settings 4
Settings 5
Settings 6

Settings 2 k

ST raoooeTor

Then select ignition triggers from the dropdown widget:

ignition triggers =

ignition triggers

sensor type and calibration

idle speed control

ignition and rpm limits
closed loop control
FID controls

throttle setup
injection

Tirmina rafaramma anala

S |
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This will bring the ignition trigger logical group into the settings panel:

bEY Settings

Settings  Tools

ignition triggers n < > He

Trigger active edge | [S{I=]=N0 = = = E nter
Trigger type | E1 1P (~|  Enter

L] Int. count %
Cylinders | “ Enter

|

|

|

|

| Sequencer | “ %
| Timing reference angle | m Enter

| vCTioffset| R Enter
|

|

|

|

|

VCTe u:nffset| Eriter
WECTi Pterm | m Eriter

WCTil-term | m Enter
WCTe P-term| Enter
YCTe |-term| Enter

Trigger Active Edge

Trigger active edge indicates which edge of the square wave produced by the crank and
cam signals the trigger code will sync relative to. These settings are defined as part of a
trigger setup for a specific motor and should not be modified unless you are directed to by
your Hydra EMS dealer.

The dropdown allows you to choose from all sixteen possible combinations of setting the
crank and the cam to sync off the neither edge, the rising edge, the falling edge or both
edges of the signal. OFF indicates neither edge, RISE indicates rising edge, FALL
indicates falling edge, and ANY indicates either edge. The crank trigger edge setting is first
followed by the cam trigger edge setting. Click the Enter button to the right of the
dropdown when a new setting is selected.

Adjusting these settings can prevent the motor from starting. It may also allow the motor to
start but change actual ignition timing so that it does not match the timing programmed into
the timing advance maps. Do not adjust these settings without specific instructions to do so
by a Hydra EMS dealer otherwise engine damage may result.

Trigger Type

Trigger type indicates which crank trigger style is installed on the motor. The Hydra
Nemesis 2.6 unit has over two dozen crank trigger setups that it is pre-configured work
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with. These settings are defined as part of a trigger setup for a specific motor and should
not be modified unless you are directed to by your Hydra EMS dealer.

The dropdown allows you to choose from a list of possible crank trigger types. Click the
Enter button to the right of the dropdown when a new setting is selected.

Adjusting this setting can prevent the motor from starting. It may also allow the motor to
start but change actual ignition timing so that it does not match the timing programmed into
the timing advance maps. Do not adjust these settings without specific instructions to do so
by a Hydra EMS dealer otherwise engine damage may result.

Sync Type

Sync type indicates which cam trigger style is installed on the motor. The Hydra Nemesis
2.6 unit has a dozen cam trigger setups that it is pre-configured work with. These settings
are defined as part of a trigger setup for a specific motor and should not be modified unless
you are directed to by your Hydra EMS dealer.

The dropdown allows you to choose from a list of possible cam trigger types. Click the
Enter button to the right of the dropdown when a new setting is selected.

Adjusting this setting can prevent the motor from starting. It may also allow the motor to
start but change actual ignition timing so that it does not match the timing programmed into
the timing advance maps. Do not adjust these settings without specific instructions to do so
by a Hydra EMS dealer otherwise engine damage may result.

Cylinders

Cylinders indicates the number of cylinders to control. In most cases it is exactly the same
as the number of physical cylinders on the motor although in rare cases it may be half or
double the number of physical cylinders. These settings are defined as part of a trigger
setup for a specific motor and should not be modified unless you are directed to by your
Hydra EMS dealer.

The edit box allows you to type in the number of cylinders to control. Click the Enter
button to the right of the edit box when a new setting is selected.

Adjusting this setting can prevent the motor from starting. It may also allow the motor to
start but change actual ignition timing so that it does not match the timing programmed into
the timing advance maps. It may also have other, undesired damaging effects such as
hydro-locking the motor or producing back-torque. Do not adjust these settings without
specific instructions to do so by a Hydra EMS dealer otherwise engine damage may result.

Sequencer

Sequencer indicates which tooth on the cam signal the trigger will key on. This setting is
defined as part of a trigger setup for a specific motor and should not be modified unless
you are directed to by your Hydra EMS dealer.
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The edit box allows you to type in the sequencer value. Click the Enter button to the right
of the edit box when a new setting is selected.

Adjusting this setting can prevent the motor from starting. It may also allow the motor to
start but change actual ignition timing so that it does not match the timing programmed into
the timing advance maps. It may also have other, undesired damaging effects such as
hydro-locking the motor or producing back-torque. Do not adjust these settings without
specific instructions to do so by a Hydra EMS dealer otherwise engine damage may result.

Timing Reference Angle

Timing reference angle indicates where TDC is assumed to be relative to the internal model
of the trigger setup for the motor. This setting can be adjusted in most cases to allow the
physical TDC mark to match with the internal Hydra Nemesis 2.6 unit’s TDC mark. On
older motors with adjustable distributor bases, it is possible to match the physical ignition
advance as measured with a timing light to the ignition advance value shown on the display
window of the laptop software by adjusting the distributor position. On later model motors
with no physical method to adjust the physical timing, you must adjust the timing reference
angle so that the physical ignition advance measured with a timing light matches the
ignition advance value shown on the display screen. To facilitate this process, it is
recommended that the ignition advance map be modified around the idle region to a single
timing advance value and that any ignition trim used to help maintain the idle target speed
be zeroed. With the motor at normal operating temperature and a steady idle speed, attach
an electronic timing light to the motor and validate using the timing marks on or near the
crank pulley that the timing advance matches that shown in the display window. If the
timing does not match, adjust the timing reference angle to bring the physical timing
advance to the value shown on the display screen.

The edit box allows you to type in the timing reference angle. The value has a limited range
that is acceptable depending on the trigger type selected. The range is adequate to bring the
physical advance value to the displayed advance value if the motor is properly assembled.
Click the Enter button to the right of the edit box when a new setting is selected.

VCTi Offset

VCTi offset indicates where the variable intake cam timing reference happens relative to
the internal trigger position calculated by the Hydra Nemesis 2.6 unit based on the ignition
trigger type selected. This setting is defined as part of a trigger setup for a specific motor
and should not be modified unless you are directed to by your Hydra EMS dealer.

The edit box allows you to type in the offset value. Click the Enter button to the right of
the edit box when a new setting is selected.

Adjusting this setting can prevent the motor from functioning properly. It may also have
other, undesired damaging effects such as moving the cams to a position where the valves
might catastrophically contact the top of the piston. Do not adjust these settings without
specific instructions to do so by a Hydra EMS dealer otherwise engine damage may result.
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VCTe Offset

VCTe offset indicates where the variable exhaust cam timing reference happens relative to
the internal trigger position calculated by the Hydra Nemesis 2.6 unit based on the ignition
trigger type selected. This setting is defined as part of a trigger setup for a specific motor
and should not be modified unless you are directed to by your Hydra EMS dealer.

The edit box allows you to type in the offset value. Click the Enter button to the right of
the edit box when a new setting is selected.

Adjusting this setting can prevent the motor from functioning properly. It may also have
other, undesired damaging effects such as moving the cams to a position where the valves
might catastrophically contact the top of the piston. Do not adjust these settings without
specific instructions to do so by a Hydra EMS dealer otherwise engine damage may result.

VCTi P-term

VCTi p-term indicates the proportional term of the PID controller that adjusts the variable
intake signal so that the physical setting of the intake cam position closely tracks the
desired target setting given in the Intake VCT Target 3D map.

The edit box allows you to type in the p-term value. Click the Enter button to the right of
the edit box when a new setting is selected.

VCTi I-term

VCTi i-term indicates the integral term of the PID controller that adjusts the variable intake
signal so that the physical setting of the intake cam position closely tracks the desired
target setting given in the Intake VCT Target 3D map.

The edit box allows you to type in the i-term value. Click the Enter button to the right of
the edit box when a new setting is selected.

VCTe P-term

VCTe p-term indicates the proportional term of the PID controller that adjusts the variable
exhaust signal so that the physical setting of the exhaust cam position closely tracks the
desired target setting given in the Exhaust VCT Target 3D map.

The edit box allows you to type in the p-term value. Click the Enter button to the right of
the edit box when a new setting is selected.

VCTe I-term

VCTe i-term indicates the integral term of the PID controller that adjusts the variable
exhaust signal so that the physical setting of the exhaust cam position closely tracks the
desired target setting given in the Exhaust VCT Target 3D map.
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The edit box allows you to type in the i-term value. Click the Enter button to the right of
the edit box when a new setting is selected.
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Sensor Type and Calibration

This section covers the sensor type and calibration logical group settings panel. To access
this panel select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select sensor type and calibration from the dropdown widget:

sensor type and calibration n

ignition triggers

sensor type and calibration
idle speed control k
ignition and rpm limits B

¥

closed loop control

FID controls

throttle setup

injection W
TS hika -
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This will bring the sensor type and calibration logical group into the settings panel:

IEY Settings

Settings  Tools

sensor type and calibration = <

| Ext. AFR zero calibration | m Enter

| Ext. AFR gradient u:alil:uratiu:un|m Enter

| Extemal map sensor enable| [ Enter

| UEGO zero calibration| Enter

[ UEGO gradient calihratian|m Eniter
|

|

|

|

CTS oe | [ EEY0]Noo ] ~|  Enter

ATS type | PRIV ~|  Enter
Trigger pullup enahle| Enter

Sy pullup enable| Enter

External AFR Zero Calibration

Ext. AFR zero calibration indicates the raw voltage point at which the linear 0-5 volt signal
of the external wideband controller connected to the Hydra Nemesis 2.6 unit indicates a
stoichiometric reading. Adjust this value when the external wideband is reading a
stoichiometric signal, which is 14.7 gasoline AFR, so that the external AFR value
displayed by the Nemesis shows 14.7 gasoline AFR. The external wideband must be
connected to one of the four analog auxiliary inputs and the input must be configured to
accept a linear 0-5 volt external wideband signal.

If the external AFR value displayed is greater than 14.7, reduce the Ext. AFR zero
calibration value until the displayed value shows 14.7. If the external AFR value displayed
is less than 14.7, increase the Ext. AFR zero calibration value until the displayed value
shows 14.7. Click the Enter button to the right of the edit box when a new setting is
selected.

External AFR Gradient Calibration

Ext. AFR gradient calibration indicates the raw voltage point at which the linear 0-5 volt
signal of the external wideband controller connected to the Hydra Nemesis 2.6 unit
indicates a free air reading. Adjust this value when the external wideband is reading a free
air signal so that the external AFR value displayed indicates the same free air reading as the
wideband controller display. The external wideband must be connected to one of the four
analog auxiliary inputs and the input must be configured to accept a linear 0-5 volt external
wideband signal.
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Always calibrate the Ext. AFR zero calibration value before adjusting the Ext. AFR
gradient calibration value. If the external AFR value displayed is greater than the
wideband reading, reduce the Ext. AFR gradient calibration value until the displayed
value shows the same free air reading. If the external AFR value displayed is less than the
wideband reading, increase the Ext. AFR zero calibration value until the displayed value
shows the same free air reading. Click the Enter button to the right of the edit box when a
new setting is selected.

External MAP Sensor Enable

External map sensor enable must be enabled for the Hydra Nemesis 2.6 unit to accept the
manifold pressure signal from an external MAP sensor instead of the default internal MAP
sensor. The external MAP sensor must be connected to one of the four analog auxiliary
inputs and the input must be configured to accept an external MAP sensor signal.

If the box is unchecked, the internal MAP sensor will be enabled. If the box is checked and
an analog auxiliary input is configured to accept an external MAP sensor signal, the
external MAP sensor will be enabled. Click the Enter button to the right of the checkbox
when a new setting is selected.

UEGO Zero Calibration

UEGO zero calibration indicates the stoichiometric point of the internal wideband
controller. Adjust this value with the wideband O, sensor unplugged from the wideband
cable. If the AFR display indicates more than 14.7 AFR, increase the UEGO zero
calibration value. If the AFR display indicates less than 14.7 AFR, reduce the UEGO zero
calibration value. Click the Enter button to the right of the edit box when a new setting is
selected.

UEGO Gradient Calibration

UEGO gradient calibration indicates the free air point of the internal wideband controller.
Adjust the UEGO zero calibration value before adjusting this value. Pull the wideband O,
sensor from the tailpipe and plug it into the wideband cable. Turn the ignition power on
and allow several minutes for the sensor to heat up and reach operating temperature. If the
AFR display indicates more than 21.5 AFR, reduce the UEGO gradient calibration value.
If the AFR display indicates less than 21.5 AFR, increase the UEGO gradient calibration
value. Use the smallest value that will display a constant 21.5 AFR. Click the Enter button
to the right of the edit box when a new setting is selected.

CTS Type

CTS type indicates which type of coolant temperature sensor is connected to the Hydra
Nemesis 2.6 unit. Note the coolant temperature value on the display window after the
motor sits without running overnight. If the coolant temperature value is not within several
degrees of the actual ambient temperature, the sensor type selected may be incorrect.
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Select the most appropriate coolant sensor type from the list available on the dropdown.
Click the Enter button to the right of the dropdown when a new setting is selected.

Contact your Hydra EMS dealer if the coolant temperature reading on the display window
is not within several degrees of the ambient temperature after the engine sits without
running overnight. Choosing the improper sensor type for the coolant temperature sensor
may cause the engine to run poorly and, in some cases, may cause severe engine damage.

ATS Type

ATS type indicates which type of air temperature sensor is connected to the Hydra Nemesis
2.6 unit. Note the air temperature value on the display window after the motor sits without
running overnight. If the air temperature value is not within several degrees of the actual
ambient temperature, the sensor type selected may be incorrect.

Select the most appropriate air sensor type form the list available on the dropdown. Click
the Enter button to the right of the dropdown when a new setting is selected.

Contact your Hydra EMS dealer if the air temperature reading on the display window is not
within several degrees of the ambient temperature after the engine sits without running
overnight. Choosing the improper sensor type for the air temperature sensor may cause the
engine to run poorly and, in some cases, may cause severe engine damage.

Trigger Pull-Up Enable

Trigger pullup enable should be checked if the crank trigger sensor is a Hall effect type
sensor. Otherwise, leave this box unchecked. Click the Enter button to the right of the
checkbox when a new setting is selected.

Sync Pull-Up Enable

Sync pullup enable should be checked if the cam trigger sensor is a Hall effect type sensor.
Otherwise, leave this box unchecked. Click the Enter button to the right of the checkbox
when a new setting is selected.
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Idle Speed Control

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
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Then select idle speed control from the dropdown widget:

idle speed control n

ignition triggers

sensor type and calibration
idle speed control

ignition and rpm limits k

closed loop control
FID controls
throttle setup
injection

|SC stepper steps

This section covers the idle speed control logical group settings panel. To access this panel
select Map Group->Settings 1:
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This will bring the idle speed control logical group into the settings panel:

bEY Settings

Settings  Tools

idle speed control n

| Anti-lag ST pozition | m Enter
| b oving vehicle 1SC min [%] | m Enter
| ISC max duty| m Enter
| ISC min duty| m E nter
| ISC max vacuum [mmHa)| m Eriter
| ISC stepper steps| m E nter
|
|
|
|

ISC P-term | m Eriter

I5C I-tern'|| Eriter

I5C D-term| Eriter

ISCAC anticipate (]| [N Enter

Anti-lag ISC Position

Anti-lag ISC position indicates the position of the idle speed control valve will be forced to
when anti-lag is requested. This is used to insure sufficient air enters the motor under anti-
lag to keep the turbocharger spooled. This must be used in conjunction with proper anti-lag
fuel cut and ignition cut map values. Click the Enter button to the right of the edit box
when a new setting is selected.

Moving Vehicle ISC Minimum

Moving vehicle ISC min indicates the minimum amount the idle control valve is allowed to
close to when the vehicle speed sensor detects that the vehicle is still moving. This can be
used to help bring the idle back to the desired point a little bit more smoothly as the car is
braking. Click the Enter button to the right of the edit box when a new setting is selected.

ISC Maximum Duty

ISC max duty cycles is used to indicate the maximum duty cycle at which a 2-pin or 3-pin
idle speed motor can be operated. This value, along with the ISC min duty value should
generally be set to allow a physical range of at least 90% if not 100% full travel. It is
recommended that this value be set at or near 100 to start with. Click the Enter button to
the right of the edit box when a new setting is selected.

ISC Minimum Duty
ISC min duty cycles is used to indicate the minimum duty cycle at which a 2-pin or 3-pin

idle speed motor can be operated. This value, along with the ISC min duty value should
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generally be set to allow a physical range of at least 90% if not 100% of full travel. It is
recommended that this value be set at or near zero to start with. If the ISC min duty value
needs to be set high to keep the car from stalling, then the idle bypass screw should be
opened further and the minimum value set lower, otherwise the idle control valve will not
have sufficient range to provide the desired cold start and heavy accessory load idle targets.
Click the Enter button to the right of the edit box when a new setting is selected.

ISC Maximum Vacuum

ISC max vacuum is used to keep the idle speed control valve closed while the vehicle is
under full deceleration. This increases the feeling of engine braking under deceleration.
This value is defined in mmHg regardless of the preferred units chosen. Set this value to
the half-way point between normal idle vacuum and idle vacuum under full deceleration at
4000 RPM:s. Click the Enter button to the right of the edit box when a new setting is
selected.

ISC Stepper Steps

ISC stepper steps indicates the number of idle control steps or detents available when a 4-
pin stepper motor valve is used. If this number is much smaller than the real number of
steps available, the idle control motor will usually have too narrow a control range and will
not be able to deliver the requested cold temperature or high load idle targets. If the number
of steps is set much higher than the real number of steps available, the idle system may
operate erratically and make large idle speed changes when only small ones are required.
Click the Enter button to the right of the edit box when a new setting is selected.

ISC P-term

ISC P-term indicates the proportional term of the PID controller used to control idle speed.
Set this value with ISC I-term and ISC D-term set to zero. Increase ISC P-term slowly
until the point that idle becomes unstable. Set the final ISC P-term to a value about half of
that at which idle becomes unstable. Click the Enter button to the right of the edit box
when a new setting is selected.

ISC I-term

ISC I-term indicates the integral term of the PID controller used to control idle speed. Set
this value after adjusting ISC P-term. If the idle speed does not move deliberately towards
the target in the desired amount of time, increase ISC I-term gradually until the system
moves as deliberately as desired. Click the Enter button to the right of the edit box when a
new setting is selected.

ISC D-term

ISC D-term indicates the derivative term of the PID controller used to control idle speed.
Set this value after adjusting ISC P-term and ISC I-term. If the idle experiences any
instability after the ISC I-term is increased as needed, increase ISC D-term slightly to
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reduce or eliminate the instability. Click the Enter button to the right of the edit box when
a new setting is selected.

ISC AC Anticipate

ISC AC anticipate indicates how much more to open the idle control motor when an
external air conditioner request is received. This allows the motor to start increasing speed
just before the air conditioner clutch fully engages. Click the Enter button to the right of
the edit box when a new setting is selected.
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This section covers the ignition and RPM limits logical group settings panel. To access this
panel select Map Group->Settings 1:

File MEEReyl«® Map Edit Comn
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Settings 3
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Settings 5
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Then select ignition and rpm limits from the dropdown widget:

ignition triggers =
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sensor type and calibration
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X
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This will bring the ignition and RPM limits logical group into the settings panel:

Settings  Tools

<[> woewr_|

[ FKnock 1 amplfier enable] Enter | | VCT setup]| @ WCTil enabled ¢ WCTil disabled Enter
[ Knock 2 amplifier enable] [ Erter | {+ VCTiZ enabled " WLCTi2 disabled
| B 7672 [ " WCTelenabled (= WCTel disabled
[ Mazimurn knock retard| Enter | ™ WCTed enabled {+ WLCTe2 disabled
[ Maving launch enable] Erter | (" WCTil GS Pwh 3 & VCTil linear

| Knock retard degrees per| o (" VCTi2 GS PwM 10 & WETI2 linear

[ Waste spark enable| [ Enter | ™ WCTel GS Pt 11 &+ YCTel linear

| Hard rpm it JETTEY ~ Enter | ¢ VCTe2 GS P/ 12 & VLT inear

[ Excessive knock events| Eriter | [ WET multiplexer enable] Enter

| Excessive knock threshold [‘J]|m Enter |

|B ackup spark lean emor enahle| O Enter |

[ Direct firs enable] Erter

Knock 1 Amplifier Enable

Knock 1 amplifier enable indicates if the raw knock sensor one signal requires additional
amplification after it has been processed by the Hydra Nemesis 2.6 knock input circuit.
This option should be enabled if the knock sensor voltage is very low even under high
engine speed and load. To enable the amplifier, check the checkbox. To disable the
amplifier, clear the checkbox. Click the Enter button to the right of the checkbox when a
new setting is selected.

Knock 2 Amplifier Enable

Knock 2 amplifier enable indicates if the raw knock sensor two signal requires additional
amplification after it has been processed by the Hydra Nemesis 2.6 knock input circuit.
This option should be enabled if the knock sensor voltage is very low even under high
engine speed and load. To enable the amplifier, check the checkbox. To disable the
amplifier, clear the checkbox. Click the Enter button to the right of the checkbox when a
new setting is selected.

Soft Rev Limit

Soft rev limit indicates the engine speed at which the soft rev limiter will start to take
effect. The soft rev limiter begins to cut fuel events to reduce torque output and produce a
“soft” limiting effect on engine speed. If Hard rpm limit is at or below Soft rev limit, no
soft limiting will occur. Click the Enter button to the right of the edit box when a new
setting is selected.

Maximum Knock Retard

Maximum knock retard indicates the maximum degrees of retard that the knock response
system will apply when the knock signal value exceed the 2D Knock threshold map
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settings. This value is needed to prevent too much ignition retard from potentially
damaging the engine under a severe knock signal. Click the Enter button to the right of the
edit box when a new setting is selected.

Moving Launch Enable

Moving launch enable allows the external launch request to remain active even when the
vehicle speed sensor indicates that the vehicle is moving. If moving launch is not enabled,
the external launch request is suppressed whenever the vehicle speed sensor indicates that
the vehicle is in motion to prevent launch control from engaging between shifts when a
clutch switch is used to trigger the external launch request. To allow launch request even
when the vehicle is in motion, check this checkbox. Otherwise, clear this checkbox. Click
the Enter button to the right of the checkbox when a new setting is selected.

Knock Retard Degrees Per

Knock retard degrees per indicates how many degrees of retard to apply to the current
ignition advance value for every interval of time that the knock sensor voltage exceeds the
2D Knock threshold map settings. Higher values will cause knock response to retard
ignition advance more aggressively. Small values will result in a slower response to knock.
A zero value will eliminate the immediate knock response feature of the Hydra Nemesis
2.6 unit. Click the Enter button to the right of the edit box when a new setting is selected.

Waste Spark Enable

Waste spark enable activates the wasted spark ignition strategy in which a single double-
ended coil is used to supply spark to two cylinders. These cylinders are chosen so that they
always arrive at TDC simultaneously, one at the end of the compression stroke and one at
the end of the exhaust stroke. Both spark plugs fire simultaneously, but the cylinder at the
end of the exhaust stroke has no compressed air fuel charge ready to light, so the spark is
“wasted.” To select this strategy, check Waste spark enable. Enabling wasted spark on a
single coil distributor motor will prevent the motor from working or cause it to run very
poorly. Click the Enter button to the right of the checkbox when a new setting is selected.

Hard RPM Limit

Hard RPM limit indicates the engine speed at which all injection events will be cut, thus
forcing the motor to stop producing torque and preventing it from spinning at a faster rate
under its own power. Click the Enter button to the right of the edit box when a new setting
is selected.

Excessive Knock Events

Excessive know events indicates the number of times that the knock voltage signal is
allowed to go above the excessive knock threshold before the Hydra Nemesis 2.6 unit
switches to the 3D backup ignition table. A small value will make the system more
sensitive to excessive knock. A large value will make the system less sensitive to excessive
knock. Click the Enter button to the right of the edit box when a new setting is selected.
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Excessive Knock Threshold

Excessive knock threshold indicates the raw knock sensor voltage above the knock
threshold indicated in the 2D knock threshold map at which the knock signal is
considered excessive. If the knock signal crosses above this threshold more than the
number of times indicated by Excessive knock events, the Hydra Nemesis 2.6 unit will
switch to the 3D backup ignition table. Click the Enter button to the right of the edit box
when a new setting is selected.

Backup Spark Lean Error Enable

Backup spark lean error enable indicates whether the Hydra Nemesis 2.6 unit will switch to
the 3D backup ignition table if the narrowband O, signal stays lean for an extended period
of time under normal closed loop operation. Check the checkbox to enable this feature.
Clear the checkbox to disable this feature. Click the Enter button to the right of the
checkbox when a new setting is selected.

Direct Fire Enable

Direct fire enable activates the direct fire ignition strategy in which a single coil is used per
cylinder. To select this strategy, check Direct fire enable. Enabling direct fire on a single
coil distributor or a wasted spark motor will prevent the motor from working or cause it to
run very poorly. Click the Enter button to the right of the checkbox when a new setting is
selected.

VCT Setup

VCT setup consists of eight radio button items that determine how variable cams are
controlled. The first four radio button items allow the four VCT channels, two intake cam
channels and two exhaust cam channels to be enabled and disabled. On a motor without
VCT, all four VCT channels should be disabled. VCTil should be enabled if the motor has
at least one variable intake cam. VCTi2 should also be enabled on V motors with variable
intake cams on both banks. VCTel should be enabled if the motor has at least one variable
exhaust cam. VCTe2 should also be enabled on V motors with variable exhaust cams on
both banks. For each enabled channel, the output can be controlled via either a linear map
that defines a PWM duty cycle based on the output of the PID controller for the type of
cam controlled by the channel or the PWM duty cycle can be fine tuned through one of the
3D PWM maps to handle a third variable such as coolant temperature (which is closely
related to oil temperature) in cases where more accurate control of the cams is required. Do
not change these settings or the settings of any of the 3D PWM maps assigned to control
the VCT channels unless directed to by your Hydra EMS dealer. Changing the VCT setup
configuration can cause the motor to run poorly in some cases and may even cause severe
engine damage in extreme cases. Click the Enter button to the right of the radio button
groups when a new setting is selected.
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VCT Multiplexer Enable

VCT multiplexer enable should be enabled on VCT motors that use more than just a single
intake cam. Check the checkbox to enable the multiplexer. Clear the checkbox to disable
the multiplexer. Do not change the VCT multiplexer enable setting unless directed to by
your Hydra EMS dealer. Changing the VCT multiplexer enable configuration can cause the
motor to run poorly in some cases and may even cause severe engine damage in extreme
cases. Click the Enter button to the right of the checkbox when a new setting is selected.
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Closed Loop Control

This section covers the closed loop control logical group settings panel. To access this
panel select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
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3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
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3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6
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Then select closed loop control from the dropdown widget:

closed loop control =

ignition triggers
sensor type and calibration
idle speed control

ignition and rpm limits
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injection
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This will bring the closed loop control logical group into the settings panel:

IE Settings

Settings Tools

closed loop control n €« 3 | Help an/off

| Clased loop enable| Enter

| Clased loop start temp. [C)| “ Enter

[ Left module sensor source| Enter

[ Right module sensor source| Enter
|
|

LTT enable| Erter |
Cylbank| & Cul1 lek Tyl 1 right Erter |
Ll 2 left & Cyl 2 right
6 Cul 3 left © Cyl 3 right
© Col 4 left & Cyl 4 right
v Cul5left Lyl 5 right
C 6t « Gl igh
o Cul 7 left Lyl 7 right
v Cul 8 left © Cyl 8 right

Closed Loop Enable

Closed loop enable activates the closed loop fuel control modules. Check the checkbox to
enable closed loop operation. Clear the checkbox to disable closed loop operation. Click
the Enter button to the right of the checkbox when a new setting is selected.

Closed Loop Start Temperature

Closed loop start temp indicates the coolant temperature below which closed loop
operation will be disabled. Some motors may need to run richer than the closed loop
operating point until they reach a certain operating temperature. This value is given in
Celsius regardless of the units indicated in the preferences panel. Click the Enter button to
the right of the edit box when a new setting is selected.

Left Module Sensor Source

Left module sensor source indicates which sensor provides the input to the left closed loop
module. The dropdown provides four different options. EGO Left selects the left
narrowband sensor as the input source for the module and assumes stoichiometric AFR
(14.7 gasoline) as the target AFR for closed loop. EGO Right selects the right narrowband
sensor as the input source for the module and assumes stoichiometric AFR (14.7 gasoline)
as the target AFR for closed loop. UEGO AFR selects the wideband controller as the input
source for the module and assumes stoichiometric AFR (14.7 gasoline) as the target AFR
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for closed loop. UEGO AFR TARGET selects the wideband controller as the input source
for the module and selects the 3D AFR/Lambda target table as the target AFR for closed
loop control. Click the Enter button to the right of the dropdown when a new setting is
selected.

Right Module Sensor Source

Right module sensor source indicates which sensor provides the input to the right closed
loop module. The dropdown provides four different options. EGO Left selects the left
narrowband sensor as the input source for the module and assumes stoichiometric AFR
(14.7 gasoline) as the target AFR for closed loop. EGO Right selects the right narrowband
sensor as the input source for the module and assumes stoichiometric AFR (14.7 gasoline)
as the target AFR for closed loop. UEGO AFR selects the wideband controller as the input
source for the module and assumes stoichiometric AFR (14.7 gasoline) as the target AFR
for closed loop. UEGO AFR TARGET selects the wideband controller as the input source
for the module and selects the 3D AFR/Lambda target table as the target AFR for closed
loop control. Click the Enter button to the right of the dropdown when a new setting is
selected.

Long Term Trim Enable

LTT enable activates the long term learning feature. Under long term learning, an
additional long term trim table is used to remember if the closed loop system is generally
adding or subtracting fuel for each the various operating regions of the fuel map. The
average short term trim values will be recorded and these will become the starting point for
the closed loop modules as they enter each new region of the fuel table. Using the long
term trim table makes the closed loop system more efficient when the base fuel table has
been properly adjusted. To use the long term trim feature, check the checkbox. To disable
the long term trim feature, clear the checkbox. Click the Enter button to the right of the
checkbox when a new setting is selected.

Cylinder Bank

Cyl bank is a collection of eight radio buttons, each indicating which closed loop module,
left or right, controls each cylinder on the motor. This must be properly configured
particularly when a motor has one than one exhaust manifold and each manifold has a
separate narrowband sensor.

The Hydra Nemesis 2.6 unit does not know the firing order of the engine. It will fire the
injectors in order starting with 1 and going to the number of cylinders indicated in the
Cylinders value on the ignition triggers logical group panel. The plug and play harness
maps the Hydra Nemesis 2.6 cylinder number into the firing order. To assign the cylinders
to the proper module controlled by the sensor affected by that cylinder, write down the
engine’s firing order next to the Hydra Nemesis 2.6 firing order and then adjust the Hydra
Nemesis 2.6 cylinder number corresponding to the physical cylinder number on the motor.

For example, if the engine firing order is 1-3-4-2:
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Physical Cylinder Hydra Nemesis 2.6 Cylinder
1 1
3 2
4 3
2 4

If physical cylinders 1 and 2 have their own exhaust manifold monitored by the left
narrowband sensor assigned to the left module source, then Hydra Nemesis 2.6 cylinders 1
and 4 should be assigned to the left module. If physical cylinders 3 and 4 have their own
exhaust manifold monitored by the right narrowband sensor assigned to the right module
source, then Hydra Nemesis 2.6 cylinders 2 and 3 should be assigned to the right module:

| Cylbank]| & Cyl 1 left  Cyl 1 right Enter
Tyl 2 left s Cyl 2 right
 Cyl 3 left & Cyl 3right
o Cyl 4 left £ Cyl 4right
o Cyl 5 left £ CylSright
& Cyl B left  Cyl Bright
o Cul 7 left " Cul ¥ right
& Tyl B el Tyl B right

The Hydra Nemesis 2.6 cylinders that have no corresponding physical cylinders can be
assigned to either module. Click the Enter button to the right of the radio buttons when a
new setting is selected.
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PID Controls

This section covers the PID controls logical group settings panel. To access this panel
select Map Group->Settings 1:
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Then select PID controls from the dropdown widget:

closed loop control =
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sensor type and calibration
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This will bring the closed loop control logical group into the settings panel:

IE Settings

Settings Tools

PID controls

| A map boast tim [pai)] m Eniter
| Input follower P-term | m Enter
| Input fallawser |-t | m Enter
|
|
|

Boost contral D-term | “ Enter
Boost cantral P-term | m Enter
Boost control I-term | m Enter

Auxiliary Map Boost Trim

Aux map boost trim indicates how many pounds of boost will be added to, if the number is
positive, or subtracted from, if the number is negative, the current base boost target value
when the external auxiliary request is active. This allows a different boost level to be
selected when the auxiliary fuel and ignition trim maps are active. The trim will raise the
boost target if the value is positive or lower the boost value if the value is negative. The
value shows pounds per square inch regardless of the units indicated in the preferences
panel. Click the Enter button to the right of the edit box when a new setting is selected.

Input Follower P-term

Input follower P-term indicates the proportional term of the input follower PID controller.
This controller can be used for many purposes, but most commonly it is used to adjust
voltage on vehicles equipped with engine management controlled alternator voltage
regulators to maintain proper charging voltage. Do not adjust this value unless directed to
by a Hydra EMS dealer. In extreme cases, charging system failure or vehicle damage can
result if this value is improperly adjusted. Click the Enter button to the right of the edit box
when a new setting is selected.

Input Follower I-term

Input follower I-term indicates the integral term of the input follower PID controller. This
controller can be used for many purposes, but most commonly it is used to adjust voltage
on vehicles equipped with engine management controlled alternator voltage regulators to
maintain proper charging voltage. Do not adjust this value unless directed to by a Hydra
EMS dealer. In extreme cases, charging system failure or vehicle damage can result if this
value is improperly adjusted. Click the Enter button to the right of the edit box when a new
setting is selected.
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Boost Control D-term

Boost control D-term indicates the derivative term of the boost PID controller used to
perform boost control. The PID controller compares the current boost target value to the
actual manifold pressure value and produces the wastegate PID % value which can be
assigned to a 2D PWM map used to control the duty cycle of a boost control solenoid. The
wastegate PID % value will be high (in the 55-90% range) when the manifold pressure is
much below the boost target, it will be medium (in the 45-55% range) when the manifold
pressure is very close to the boost target and it will be low (in the 10-45% range) when the
manifold pressure is much above the boost target. Click the Enter button to the right of the
edit box when a new setting is selected.

Boost Control P-term

Boost control P-term indicates the proportional term of the boost PID controller used to
perform boost control. The PID controller compares the current boost target value to the
actual manifold pressure value and produces the wastegate PID % value which can be
assigned to a 2D PWM map used to control the duty cycle of a boost control solenoid. The
wastegate PID % value will be high (in the 55-90% range) when the manifold pressure is
much below the boost target, it will be medium (in the 45-55% range) when the manifold
pressure is very close to the boost target and it will be low (in the 10-45% range) when the
manifold pressure is much above the boost target. Click the Enter button to the right of the
edit box when a new setting is selected.

Boost Control I-term

Boost control I-term indicates the integral term of the boost PID controller used to perform
boost control. The PID controller compares the current boost target value to the actual
manifold pressure value and produces the wastegate PID % value which can be assigned
to a 2D PWM map used to control the duty cycle of a boost control solenoid. The
wastegate PID % value will be high (in the 55-90% range) when the manifold pressure is
much below the boost target, it will be medium (in the 45-55% range) when the manifold
pressure is very close to the boost target and it will be low (in the 10-45% range) when the
manifold pressure is much above the boost target. Click the Enter button to the right of the
edit box when a new setting is selected.
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m 3D Fuel Calibration: Base

This section covers the throttle setup logical group settings panel. To access this panel
select Map Group->Settings 1:

File MEEReyl«® Map Edit Comn

3D Fuel Calibration
3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 3
Settings 4
Settings 5
Settings 6

Settings 2 k

ST raoooeTor

Then select throttle setup from the dropdown widget:

ignition triggers =

ignition triggers
sensor type and calibration
idle speed control

ignition and rpm limits

closed loop control

PID controls

throttle setup

injection k
Timing reference angle
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This will bring the throttle setup logical group into the settings panel:

it Settings

Settings  Tools

throttle setup

| Anti-lag imeout [z | Enter
| Anti-lag zero TPS u:alil:uratiu:un|“ Enter
| Zero TPS u:alil:uratiu:un| Enter
|
|
|

Clozed pedal calibration | m Enter
100% TPS calbration| TR Erter
TFS pump threshald|m E nter

Anti-lag Timeout

Anti-lag timeout indicates the maximum time in seconds that active anti-lag is permitted to
run continuously. When an external anti-lag request is made, the anti-lag counter is reset
and starts counting from zero seconds. From this time until the time the counter reaches the
number of seconds indicated in Anti-lag timeout anti-lag ignition cut and anti-lag fuel cut
events occur as indicated in the 3D Anti-lag active fuel cut cycles table and the 3D Anti-
lag ignition cut cycles table. After this point, fuel cut cycles will continue as long as the
external anti-lag request is active as indicated by the 3D Anti-lag inactive fuel cut cycles
table but all ignition cut events will stop. The anti-lag counter will not reset to zero until the
external anti-lag request goes inactive. Click the Enter button to the right of the edit box
when a new setting is selected.

Anti-lag Zero TPS Calibration

Anti-lag zero TPS calibration indicates the raw throttle position sensor voltage at or below
which the throttle will be assumed to be fully closed when the external anti-lag request is
active. It may differ from Zero TPS calibration if hardware is used to move the throttle
stop point to increase the minimum amount of air entering the intake manifold during anti-
lag operation. If no special hardware exists, set this value to the Zero TPS calibration
value. Otherwise, engage the anti-lag throttle stop mechanism and set the value to one or
two above the value shown in the TPSM display at the bottom of the panel when the

accelerator pedal is fully released:
i TN

Click the Enter button to the right of the edit box when a new setting is selected.
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Zero TPS Calibration

Zero TPS calibration indicates the raw throttle position sensor voltage at or below which
the throttle is assumed to be fully closed under normal operation. Set this value to one or
two above the value shown in the TPSM display at the bottom of the panel when the
accelerator pedal is fully released:

EEFTION [

Improperly setting this value may prevent idle control and deceleration fuel cut from
operating properly. Click the Enter button to the right of the edit box when a new setting is
selected.

Closed Pedal Calibration

Closed pedal calibration indicates the raw pedal position sensor voltage at or below which
the accelerator pedal is assumed to be fully released. This value is used on drive-by-wire
vehicles to determine when idle control must operate. Set this value to one or two above
the value shown in the PPSM display at the bottom of the panel when the accelerator pedal
is fully released:

Prsu 29 ] e

Improperly setting this value may prevent idle control from operating properly. Click the
Enter button to the right of the edit box when a new setting is selected.

100% TPS Calibration

100% TPS calibration indicates the raw throttle position sensor voltage at or above which
the throttle is assumed to be wide open. Set this value to the value shown in the TPSM
display at the bottom of the panel when the accelerator pedal is fully depressed:

TRSM 216 () | &F

Improperly setting this value may prevent the engine from starting. Click the Enter button
to the right of the edit box when a new setting is selected.

TPS Pump Threshold

TPS pump threshold indicates how sensitive the Hydra Nemesis 2.6 unit is to throttle
position changes in engaging the trims indicated in the 2D Throttle pump enrichment
table. Smaller values make the system more sensitive to small throttle changes. Larger
values make the system insensitive to small throttle changes. Typical values for most
setups range from 30 to 40. Improperly setting the threshold can cause the engine to
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hesitate and pop during throttle transitions. Click the Enter button to the right of the edit
box when a new setting is selected.
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Injection

This section covers the injection logical group settings panel. To access this panel select
Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select injection from the dropdown widget:

ignition triggers =

ignition triggers

sensor type and calibration
idle speed control

ignition and rpm limits

closed loop control
FID controls
throttle setup
injection
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This will bring the injection logical group into the settings panel:

IE Settings

Settings  Tools

<[] Hebawst_|

|D_I,Inamiu: enleanment u:u:ueffiu:ienli Enter | | Min pulze [mz] | E nter
| Decel cutenable| [ Enter

| Map pump threshold | m Erter

[ Manifold wetting coefficient | Enter

|D_I,Inamiu: ennchment coefficient | m Enter

| Injectar 1 trim [‘Z]|m E riter
| Injector 2 trim [%] | m Enter
| Injector 3 bim (%] m Enter
| |njectar 4 trim [%] | m Enter
| |njector 5 trim (%] | m Enter
| Injector £ tim (%] m Enter
|

|

|

|

|

Iniector 7 i 2] [N e
|rjector 8 trim [%] | m Enter
Staged ratio | Enter

b ax main duty [%] | m Enter
Crank. cut fuel tps lirmt | Enter

Dynamic Enleanment Coefficient

Dynamic enleanment coefficient indicates how much fuel to trim from the base fueling
value while engine speed is dropping. Fuel will be trimmed in proportion to how fast
engine speed is dropping. Zero indicates that fuel will not be affected while engine speed is
dropping. Larger values will remove more fuel while engine speed is dropping. Too large a
value may cause the engine to idle poorly as AFR will be adversely affected during small
idle speed corrections. Click the Enter button to the right of the edit box when a new
setting is selected.

Deceleration Cut Enable

Decel cut enable indicates the status of deceleration fuel cut. Deceleration fuel cut will turn
off the fuel injectors when the throttle is completely closed and engine speed is above the
threshold indicated in the 2D Fuel cut lower limit table. This feature will save fuel and
improve the feeling of engine braking. Check the checkbox to enable deceleration fuel cut.
Clear the checkbox to disable deceleration fuel cut. Click the Enter button to the right of
the checkbox when a new setting is selected.
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MAP Pump Threshold

MAP pump threshold indicates how sensitive the Hydra Nemesis 2.6 unit is to manifold
boost pressure changes in engaging the trims indicated in the 2D Throttle pump
enrichment table. Smaller values make the system more sensitive to small increases in
boost. Larger values make the system insensitive to small increases in boost. Typical
values for most setups range from 30 to 40. Improperly setting the threshold can cause the
engine to hesitate during turbo spool-up. Click the Enter button to the right of the edit box
when a new setting is selected.

Manifold Wetting Coefficient

Manifold wetting coefficient indicates how much fuel is lost to condensation against the
port, runners and manifold. The value should generally be low for port injection and higher
for throttle style injection setups. For standard port injection motors, a starting value of 40
is appropriate. For throttle body injection setups, a starting value of 150 is suggested. The
wetting coefficient affects how quickly throttle pump and tip in enrichments come on and
decay. Click the Enter button to the right of the edit box when a new setting is selected.

Dynamic Enrichment Coefficient

Dynamic enrichment coefficient indicates how much fuel to add to the base fueling value
while engine speed is rising. Fuel will be trimmed in proportion to how fast engine speed is
rising. Zero indicates that fuel will not be affected while engine speed is rising. Larger
values will add more fuel while engine speed is rising. Too large a value may cause the
engine to idle poorly as AFR will be adversely affected during small idle speed corrections.
Click the Enter button to the right of the edit box when a new setting is selected.

Injector Trims

Injector trims indicate the percentage of fuel to add if the trim value is positive or to
remove if the trim value is negative from the base fueling for the specific cylinder
indicated. This is sometimes needed in cases where air flow is slightly enhanced or
restricted in a particular cylinder on a motor relative to the other cylinders.

The Hydra Nemesis 2.6 unit does not know the firing order of the engine. It will fire the
injectors in order starting with 1 and going to the number of cylinders indicated in the
Cylinders value on the ignition triggers logical group panel. The plug and play harness
maps the Hydra Nemesis 2.6 cylinder number into firing order. To assign the trim value to
the desired cylinder, write down the engine’s firing order next to the Hydra Nemesis 2.6
firing order and then adjust the Hydra Nemesis 2.6 cylinder number corresponding to the
physical cylinder number on the motor.

For example, if the engine firing order is 1-3-4-2:

Physical Cylinder Hydra Nemesis 2.6 Cylinder
1 1
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Thus, to add 1% more fuel to physical cylinder 3, set the value of Injector 2 trim to 1.
Click the Enter button to the right of the edit box when a new setting is selected.

Staged Ratio

Staged ratio indicates the size of the staged injectors relative to the primary injectors in
cases where staged fuel injectors are used. Set this value by calculating the primary injector
flow divided by the secondary injector flow and multiply by one hundred. For example, if
the primary injectors flow 440cc/min and the secondaries flow 550cc/min, you must enter
(440 /550) * 100 or 80. Click the Enter button to the right of the edit box when a new
setting is selected.

Maximum Main Duty

Max main duty indicates the primary injector duty cycle in percent at which the Hydra
Nemesis 2.6 unit will automatically switch over to the secondary injectors to provide more
fuel flow. It is recommended that this value be set between 80-90. Click the Enter button
to the right of the edit box when a new setting is selected.

Crank Cut Fuel TPS Limit

Crank cut fuel TPS limit indicates the percentage opening of the throttle above which fuel
will not be injected during the cranking sequence. This value is useful to allow for a way to
quickly clear a flooded engine by holding the throttle pedal down during cranking. It is
recommended that this value be set between 85-95. Click the Enter button to the right of
the edit box when a new setting is selected.

Minimum Pulse

Min pulse indicate the smallest injection pulse to use each injection event when the batch
injection fuel strategy is used. The batch injection fuel strategy is used by default if the
sequential fuel injection strategy is not enabled. In the batch injection strategy, two half-
length injection pulses are used every crank revolution to provide the full amount of the
calculated fuel every two revolutions. When using large injectors, it may be impossible to
meter out a small amount of fuel in two injection pulses. For this reason, if the calculated
half-pulse pulse width becomes less than the minimum indicated pulse value, only one
injection pulse will be used every two crank revolutions to deliver the required fuel. The
minimum pulse value is used only under the batch injection strategy. Click the Enter
button to the right of the edit box when a new setting is selected.
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Setup Options

This section covers the setup options logical group settings panel. To access this panel
select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn

3D Fuel Calibration
3D Ignition Calibration !
— 3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear
2D PWM
2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select setup options from the dropdown widget:

ignition triggers n

sensor type and calibration
idle speed control 1
ignition and rpm limits
closed loop control

FID controls I

[

throttle setup
injection
setup options b
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This will bring the setup options logical group into the settings panel:

m Settings

Settings  Tools

setup options

R apid setup trim enable|

ALPHA-n miked mode enal:ule|

Sequential injection enahle| Enter
VE mode enable| [ Eriter

|

|

|

|

|

| Cratk multi-inject enable| Enter
| - -
|

|

|

|

|

Cylinder capacity [oc] | Enter

Pumnp primer time [2] | Enter

Boogt contral threzhald rpm | E nter

Stepper |5C valve enable| O E nter
s ol e e [S]lm

Rapid Setup Trim Enable

Rapid setup trim enable indicates whether the values in the 2D Rapid setup trim table are
applied to the fuel calculation. Check the checkbox to enable the Rapid setup trim table
values. Clear the checkbox to disable the Rapid setup trim table values. Click the Enter
button to the right of the checkbox when a new setting is selected.

Alpha-n Mixed Mode Enable

ALPHA-n mixed mode enable indicates whether the primary load signal will come from
the manifold pressure sensor value or will be calculated from the 3D Programmed MAP
and 3D TPS:MAP weight tables. Check the checkbox to operate in alpha-n mode. Clear
the checkbox to operate in standard speed-density mode. Click the Enter button to the right
of the checkbox when a new setting is selected.

Sequential Injection Enable

Sequential injection enable indicates whether the fueling strategy is sequential injection or
batch injection. Check the checkbox to use the sequential injection strategy. Clear the
checkbox to use the batch injection strategy. Click the Enter button to the right of the
checkbox when a new setting is selected.
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Volumetric Efficiency Mode Enable

VE mode enable indicates whether the base fueling is calculated from the 3D Base fuel
table or from the 3D VE table. Check the checkbox to calculate base fueling from the 3D
VE table. Clear the checkbox to use the base injector pulse-widths indicated in the 3D
Base fuel table. Click the Enter button to the right of the checkbox when a new setting is
selected.

Injector Flow

Injector flow indicates the flow in cc/min of the primary injectors. To convert injectors
whose rating is given in lbs/hr to cc/min, multiply the Ibs/hr rating by 10.5. Be aware that
most fuel injectors are rated for fuel flow at 300kPa (43.5psi) fuel pressure. If the base fuel
pressure is set differently from the pressure the injector flow is rated for, the change in flow
due to the base pressure difference must be determined and this the resultant flow must be
indicated. This value is critical for proper operation when using VE mode. Click the Enter
button to the right of the edit box when a new setting is selected.

Pump Primer Time

Pump primer time indicates how many seconds the fuel pump will be turned on when
power is applied to the Hydra Nemesis 2.6 unit. This pressurizes the fuel system so that full
fuel pressure will be available from the second the engine cranks. After the primer interval,
the fuel pump will be switched on only when the engine is cranking or running. Click the
Enter button to the right of the edit box when a new setting is selected.

Boost Control Threshold RPM

Boost control threshold RPM indicates the engine speed at which the boost PID controller
starts to operate. If engine speed is below this value, the output of the PID controller will
maintain the Wastegate PID (%) value at zero. Click the Enter button to the right of the
edit box when a new setting is selected.

Stepper ISC Valve Enable

Stepper ISC valve enable indicates if the idle speed control motor is a four-pin stepper type
motor. Check this checkbox if the idle motor is a four-pin stepper valve. Clear this
checkbox otherwise. The Hydra Nemesis 2.6 unit must be ordered with the 4-pin stepper
valve option to include the internal hardware configuration required to operate a 4-pin
stepper valve motor. Contact your Hydra EMS dealer if you have a need to run a 4-pin
stepper valve on a vehicle that normally does not come equipped from the factory with one.
Click the Enter button to the right of the checkbox when a new setting is selected.

Cycle Cut Recovery Time

Cycle cut recover time indicates how much time in seconds will be required to transition
from full 100% fuel and ignition cut to normal operation when anti-lag, launch control or
flat shift modes are enabled. This recovery time allows for a smoother transition back to
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normal operation. Click the Enter button to the right of the edit box when a new setting is
selected.
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This section covers the vss & gear ratios logical group settings panel. To access this panel

select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn

3D Fuel Calibration
3D Ignition Calibration
3D Engine Calibration

Se

2D Fuel Trims

2D Ignition Trims

20 Engine Calibration
2D Boost Control

2D Idle Speed Control
20 Starting

2D Closed Loop

20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4

Settings 5
Settings 6

ST

roooeTor

Then select vss & gear ratios from the dropdown widget:

idle speed control

ignition and rpm limits

closed loop control

FID controls

throttle setup

injection

setup options

vss & gear ratios
Timing reference anagle

ignition triggers n

[

k!]l]

194



Hydra Nemesis 2.6 Users Manual

This will bring the vss & gear ratios logical group into the settings panel:

m Settings
Settings  Tools

wvss & gear ratios

| WSS input cal|m Enter

VSS Input Calibration

VSS input cal indicates the conversion factor of the pulses produced by the vehicle speed
sensor into the appropriate units used to indicate vehicle speed. If the vehicle is equipped
with an appropriate vehicle speed sensor, adjust this value until the VSS value on the
display window indicates the correct vehicle speed. If the displayed value is greater than
the actual speed, reduce VSS input cal. If the displayed value is smaller than the actual
speed, increase VSS input cal. VSS calibration must be performed before gear calibration
and traction control calibration. Click the Enter button to the right of the edit box when a
new setting is selected.
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Grid RPM Spread

This section covers the grid RPM spread logical group settings panel. To access this panel

select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select grid rpm spread from the dropdown widget:

ignition triggers =

ignition and rpm limits
closed loop control
FID controls

throttle setup
injection

setup options
vss & gear ratios
grid rpm spread

T oo
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This will bring the grid rpm spread logical group into the settings panel:

IEI Settings

Settings  Tools

grid rpm spread ﬂ < > | Help an/off |

Rprm zpread 1 |m Enter | Rpm zpread 17 | m Enter
Rpm spread 2 | m Enter | Rpm spread 18 | m Enter

Rpm spread 3| m Erter Rpm spread 19| m Enter

Rpm spread 4| m Enter | Rpm spread 20 m E riter
Rpm zpread 5 | m Enter | Rpm zpread 21 |m Enter

|
|
|
|
|
Rpm spread B | m Enter | Rpm spread 22 | m Enter
Fpm zpread ¥ | m Enter | | Fpm zpread 23 | m Enter
Rpm spread 8] m Eriter | | Ripm spread 24| m E riter
|
|
|
|
|
|
|

|
|
|
|
|
|
|
|
| Rpm spread 9| m Enter Rpm spread 25 m Erter
|
|
|
|
|
|
|

Rpm zpread 10 | m Enter | Rpm spread 26 | m Enter
Rpm zpread 11 |m Enter | Fpm spread 27 | m Enter

Rpm spread 12| m Eriter Fipm spread 25| m Eriter

Rpm spread 13 | m Enter | Rpm zpread 29 | m Enter
Rpm zpread 14 | m Enter | Rpm spread 30 | m Enter

Rpm zpread 15 | m Enter
Rpm spread 16] m Eriter

Fpm zpread 21 |m Enter

RPM Spread

RPM spread indicates the difference between each engine speed point used to define the x-
axis of most of the 3D engine calibration maps. There are 32 monotonically increasing
points that can be assigned to the RPM spread. The assignments are made by defining the
31 ranges between the 32 points. Ranges are described as a number that is one-fifth the
desired RPM difference between the two points. For example, a value of 10 defines 50
RPMs and 100 defines 500 RPMs. The first point is fixed at 0 RPM. Click the Enter
button to the right of the edit box when a new setting is selected.

In some cases, 32 points are more than is needed. In this case, a range of 255 can be
specified following the last point desired. When this is done, the graph and grid
representations of the maps will be shaded to represent which portions are used and which
are not.

The RPM spread cannot be altered while the laptop software is connected to the Hydra
Nemesis 2.6 unit. This is one of the few cases in which the change must be performed
offline and the new settings explicitly saved to the unit.

197



Hydra Nemesis 2.6 User’s Manual

Grid Load Spread

This section covers the grid load spread logical group settings panel. To access this panel
select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select grid load spread from the dropdown widget:

ignition triggers =

closed loop control
FID controls I
throttle setup
injection

setup options I

[

w55 & gear ratios

grid rpm spread

grid load spread h
Timing reference angle
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This will bring the grid load spread logical group into the settings panel:

IEY Settings

Settings  Tools

grid load spread < 3 | Help andaff |

Load spread 17| Erter

Load spread 1 | E riter |
Load spread 2| E riter |

Load spread 18| Erter

Load spread 3| Enter

Load spread 19| Enter

Load spread 20| Erter

Load spread 4| E riter |
Load spread 5| E riter |

Load spread 21 | Erter

Load zpread 6 | Enter

Load spread 22 | Enter

Load spread 23 | Enter

Load zpread ¥ | Enter |
Load zpread 8 |

Load =pread 24 | Enter

Load spread 9 | E nter

Load spread 25 | Enter

Load spread 26 | Enter

Load spread 10 | E nter |
Load spread 11 | E nter |

Load spread 27 | Enter

Load spread 12| Eriter

Load spread 28| Eriter

Load spread 29| Erter

Load spread 13 E niter |
Load spread 14| E riter |

Load spread 30| Erter

|
|
|
|
|
|
|
Enter | |
|
|
|
|
|
|
|

Load spread 15| Enter

Load spread 31 | Enter

Load spread 16 E riter

Load spread indicates the difference between each load point used to define the y-axis of
most of the 3D engine calibration maps. There are 32 monotonically increasing points that
can be assigned to the load spread. The assignments are made by defining the 31 ranges
between the 32 points. Ranges in the vacuum range are described as mm of mercury from
the starting point of 760mmHg which is perfect vacuum. Once the load reaches the boost
range, the value describes each 50" of a pound of boost. Click the Enter button to the right
of the edit box when a new setting is selected.

In some cases, 32 points are more than is needed. In this case, a range of 255 can be
specified following the last point desired. When this is done, the graph and grid
representations of the maps will be shaded to represent which portions are used and which

are not.

The load spread cannot be altered while the laptop software is connected to the Hydra
Nemesis 2.6 unit. This is one of the few cases in which the change must be performed

offline and the new settings explicitly saved to the unit.
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1/0 Options

This section covers the I/O options logical group settings panel. To access this panel select
Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select 1/0 options from the dropdown widget:

ignition triggers n

FID controls
throttle setup )
injection
setup options
vss & gear ratios J
grid rpm spread =
grid load spread

I/0 options b

Timing reference angle

|
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This will bring the I/O options logical group into the settings panel:

m Settings

Settings  Tools
IO options -] <> | Help andoff
| PiaiM frequency || P 16 20 Hz o Pwhd 15 800 Hz Enter
" Pwitd 15 30 Hz (e Pwfbd 15 800 Hz
" Pwitd 14 30Hz (e Pwfbd 14 BO0Hz
" Pwitd 13 30Hz (e Pwfbd 13 800 Hz
" Pt 12 30Hz (e Pufbd 12 800 Hz
" Pt 11 30Hz (e Pwfbd 11 BO0Hz
(e Pftd 10 30 Hz " Pwitd 10 2800 Hz
" P4 330 Hz (e Fwftd 3800 Hz
i frE'IIUEH'I=.'-J| " Pt 8 30 Hz « Pwh 8200 Hz Enter
" Pt 730 Hz (o Phihd 7800 Hz
" Pt B30 Hz (v Phihd B 800 Hz
" Pt B30 Hz (v Phihd 5800 Hz
o Phihd 4 30 Hz " P4 4 800 Hz
" P 330 Hz (v Phihd 3800 Hz
" P 2 30 Hz (o Phihd 2 800 Hz
" Phibd 1 30 Hz (v Phihd 1 800 Hz

PWM Frequency

PWM frequency indicates the base frequency used for each of the configurable output pins
if that pin is assigned to a 2D or 3D PWM function. There are two sets of eight radio button
pairs. For each configurable output pin, click on the 30 Hz radio button to select a low base
frequency. Click on the 800 Hz radio button to select a high base frequency. Boost control
solenoids need a low frequency setting to work properly. Idle control valves can often work
with either frequency but tend to make audible noise unless they are operated at a high base
frequency. Click the Enter button to the right of the group that the radio button belongs to
when a new setting is selected.
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Output Configuration

This section covers the output configuration logical group settings panel. To access this
panel select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select output configuration from the dropdown widget:

ignition triggers n

throttle setup

injection

setup options

vss & gear ratios

grid rpm spread .

grid load spread 8

IO options

output configuration k o
Timing reference angle q0

[
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This will bring the output configuration logical group into the settings panel:

}li Settings .

Settings Tools

output configuration n « > | { Help onoff

ATl INJECTION - Enter [ Dutput P 3 function | (SRR YRY EY=8 - Enter
Dutput INJZ function] (X NT=eq ge1Y} - Enter [ ATt | P MAP 11 - Enter
AT | INJECTION n Enter [ i et AC CLUTCH n Enter

Dutput INJ4function| INJECTION n Erter | Dutput F'WM12functi0n| OFF n Eriter
Output IMJS functi0n| INJECTION n Enter | Output P4 13 functi0n| THERMOFAN n Enter
A | INJECTION n Enter [ Output Pwh14 function | (TS = 28 n Enter

Erter
Erter

Output |NJ?function| INJECTION i
AT | INJECTION -

|
|
|
|
|
|
| Enter | Output P15 function |
|
| Cutput Pk functi0n| P MAP 2 n
|
|
|
|
|
|
|

Ertter [ i | CHECK ENGINE -
Enter

Output Phafbd 2 functi0n| Enter
Output Pk 3 functi0n| Enter
Output FPhwikd 4 functi0n| Enter
Dutput P M5 function| Enter
Output P/t B functi0n| Enter
Output Pt 7 functi0n| Enter
Output Pk 8 functi0n| Enter

Output function

Output function indicates the function assigned to each of the configurable output pins on
the Hydra Nemesis 2.6 unit. These include the eight injector outputs and the sixteen
auxiliary output pins. Any of the injector outputs not required to drive an injector can be
assigned to another function. Injector outputs are peak and hold outputs capable of sourcing
high current for a short amount of time and then holding at a one amp maximum output
current. The sixteen auxiliary output pins can source or sink up to about 2 amp of current.
Never use an output to drive a high current device such as a fan motor directly. Doing so
will destroy the output and void the warranty on the unit. When in doubt, always use a
relay to switch current to a device. Small solenoids, relays and valves can be driven
directly from an output.

Each vehicle plug and play harness and base map is configured to use several outputs for
essential functions needed to properly run the supported configuration. Altering these
essential output function can prevent the motor from starting or, in some cases, can cause
severe engine damage. Do not alter the output configuration unless you understand which
outputs you can use. For more information about your specific vehicle, contact your Hydra
EMS dealer.

Before a configurable output can be used, it must be assigned a function to perform. This is

done by setting the dropdown associated with each configurable output to the desired
function. Click the Enter button to the right of the edit box when a new setting is selected.
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Injection

The injection function must be selected for the injector outputs that drive the primary
injectors. This function is undefined if it is assigned to any output other than the injector
outputs.

On

The on function forces the selected output to stay on. Use this to test new output
configurations. Never assign this function to an output connected to an injector. Doing so
may hydro-lock the motor causing severe damage.

Turbo Timer

The turbotimer function keeps the selected output on for the timer period indicated in the
Turbo timer period item in the Setup options panel. This function can be used to keep
the engine idling for a minimum specified time period to provide sufficient cooling time for
a turbocharger.

Thermo Fan

The thermofan function keeps the selected output on when the coolant temperature is at or
above the Thermofan on temp setting in the Air conditioner and fans panel. This
function is often used to control an electric radiator fan.

Linear VCT

The linear VCT function is used to drive a variable cam control solenoid through the
internal, fixed linear PWM function defined in the Hydra Nemesis 2.6 unit when the engine
has a VCT setup and the linear VCT option is selected. This function can be used only on
the configurable outputs that are internally configured to perform VCT control. These will
be configured on the vehicle’s base map. Assigning this function to outputs not internally
configured to perform VCT control is undefined.

Anti-Lag Valve

The anti-lag valve function keeps the selected output on when anti-lag is requested and the
anti-lag timeout period has not expired. This can be used to operate a valve that flows more
air into the intake or exhaust manifold during anti-lag operation.

Staged Injection

The staged injection function is selected for injector outputs used to drive staged injectors.
This function can be used only on injectors outputs that are not used to drive the primary
injectors. To use this function the Staged ratio and Max main duty values must be
properly configured in the Injection panel.
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A/C Clutch

The AC clutch function is used to control an air conditioner clutch. The output will be on
when an external AC request is active and the conditions required for AC compressor
operation indicated in the Air conditioner and fans panel are met.

User

The user functions are used to define single or multiple condition functions that control the
state of an output depending on the condition of internal and external variables. USER1
through USERS are single condition functions. USER9 through USER12 are double AND
condition functions. USER13 through USER16 are dual OR condition functions. USER17
and USER18 are quad AND condition functions. USER19 and USER20 are triple AND
condition plus single OR condition functions. USER21 and USER22 are double AND
condition plus double OR condition functions. USER23 and USER24 are quad OR
condition functions. USER2S is a quad OR NOT condition function. USER26 is a quad
AND NOT condition.

Pulse Width Modulation

The PWM functions are used to define a pulse width modulated output and assign the
output to a specific 2D or 3D PWM map to determine the duty cycle of the PWM output.
The base frequency of the output is determined by the setting indicated for the output pin
that the PWM function is selected for on the I/O options panel. The PWM functions are
only defined for the non-injector outputs.

Off

The off function keeps the output turned off. Use this to test new output configurations or
to disable an output that is not required.

ISCO

The ISCO function is used to control a 2-pin idle control valve or the open side of a 3-pin
idle control valve.

ISCC
The ISCC function is used to control the close side of a 3-pin idle control valve.
Fuel Pump

The fuel pump function is used to control a fuel pump. The output will be on to prime the
fuel system when the Hydra Nemesis 2.6 unit is powered up and it will then stay off unless
the motor is cranking or running. Never drive a fuel pump directly from an output pin.
Connect the output to a relay that switches power to the fuel pump.
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Check Engine

The check engine function is used to control a small indicator light to indicate that the
Hydra Nemesis 2.6 unit is powered up or that the backup ignition table is selected. The
check engine output will be on when the engine is not running. The check engine output
will switch on and off every second if the engine is running and the system has switched to
the backup ignition table.

Pin Assignments

The outputs are assigned to the following pins on the Hydra Nemesis 2.6 unit connectors:

Name Pin Assignment Sources Comments
PWM1 | A8 small blue ground Linear
PWM2 | B7 small blue ground Linear
PWM3 | AS small blue ground Linear
PWM4 | A9 small blue ground Linear
PWMS5 | B4 small grey power

PWM6 | B3 small grey power

PWMS8 | Al small blue power

PWM9 | A2 small blue ground

PWMI10 | A3 small blue ground

PWMI1 | A4 small blue ground

PWMI12 | All small blue ground

PWMI13 | B6 small grey ground

PWM14 | BS small grey ground

PWMI16 | A6 small blue ground

PWMI1 through PWM4 are linear outputs which are recommended for use in driving boost
control solenoids and idle speed control valves. PWMS5 through PWMS source power
instead of ground. PWM?7 and PWMI1S5 are reserved for future use. Do not attempt to
source or sink more than 2 amp of current from any output pin. Doing so will damage the
Hydra Nemesis 2.6 unit and void the warranty.
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User Logic (single, AND)

This section covers the user logic (single, AND) logical group settings panel. To access this
panel select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select user logic (single, AND) from the dropdown widget:

ignition triggers =

injection

setup options
vss & gear ratios
grid rpm spread
grid load spread

[

IO options

output configuration

user logic (single. AND) W
aoh

Timing reference angle
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This will bring the user logic (single, AND) logical group into the settings panel:

m Settings

Settings  Tools

user logic (single. AND) n < > ‘

IS8 engine speed (rpm) )H Enter

| engine speed (rpm) )H Ertter |

IEZEITE| engine speed (rpm) <= Enter |

[EEEAE| engine speed (rpm) }n Enter |

IR coolant temp (C) > n Enter |

I coolant temp (C) > ﬂ Enter |

IEERTE| coolant temp (C) > n Ertter |

LR coolant temp (C) > n Enter |

IEENEIE | vacuum (mmHg) > n Enter [

IEEMIES | vacuum (mmHg) < ﬂ Enter |

BRI coolant temp (C) > ﬂ Ertter |

IR coolant temp (C) > n Ertter |

User 114 [AND] type | (PR CA B n Enter |

IR vehicle speed (kph) {RIELE |

User 124 [AND) tyre | IR O H Enter |

IERETRMIES| coolant temp (C) > n Erter |

User Type

Uszer 1 variable| 3500 Enter |

Enter

User 2 variable | BT

User 3 variable | JERTA1] Enter

Uszer 5 variable | m

User 4 variable | BT Enter |
Enter |

User 6 variable|m Enter

User 7 valiable|“ Enter |
ser variable| Enter |

User 96 (AND] varable | [IREE]  Enter

User 104 [BND] vanable

User 38 [AND] varisble| (ECPA  Erter |
Enter |

Enter

User 108 (AND] varable | [ EIEJ  erter

User 114 (AND] varable] JJETK
User 118 (AND] variable | [

Enter

User 128 [AND] varable | [T

Enter

User 124 [AND] variable] Enter

User type indicates the internal item or value that controls the condition. Select the type
and comparison value from the user type dropdown. For every type, there is a greater than
> or less than < comparison against the value chosen in the corresponding User variable
field. Click the Enter button to the right of the dropdown when a new setting is selected.

The types are as follows:
Type Description
coolant temp Coolant temperature sensor value in the preferred units
AFR/LMBD Internal wideband AFR reading in the preferred units
engine speed Current engine speed in RPM
tps Current throttle open position in percent
boost Intake manifold boost pressure in the preferred units

vehicle speed

Vehicle speed in the units the VSS was calibrated

knock ramp Processed knock signal in volts

air temp Air temperature sensor value in the preferred units
duty cycle Injector duty cycle in percent

knock ret. Knock ignition retard in degrees
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wastegate PID Output of the boost control PID controller in percent
cell X X-axis column number of track cursor on main 3D maps
cell Y Y-axis column number of track cursor on main 3D maps
fuel pulse Final injector pulse width in milliseconds
vacuum Intake manifold vacuum pressure in the preferred units
advance Final ignition advance relative to TDC in degrees
02 left Raw left narrowband sensor value in volts
02 right Raw right narrowband sensor value in volts
baro External barometric sensor reading in the preferred units
aux n Raw auxiliary input value in volts
post start Current active post start fuel enrichment trim in percent
input follow Raw input follower value in volts
batt volts Voltage measured at the main positive power pin in volts
load Current load versus maximum measurable load in percent
load spread Current load relative to configured load spread in percent
rpm spread Current rpm relative to configured rpm spread in percent
stt left Current fuel trim produced by the left module in percent
vetil PID Output of first intake VCT PID controller in percent
veti2 PID Output of second intake VCT PID controller in percent
vctel PID Output of first exhaust VCT PID controller in percent
vcte2 PID Output of second exhaust VCT PID controller in percent
raw tps Raw throttle position sensor value in 0 to 255 range
ext AFR/LMBD External wideband AFR reading in the preferred units
variable n Reserved for future expansion

User Variable

User variable completes the comparison indicated by the user type and condition . For
example, if engine speed (rpm) > is chosen as the user type and 3800 is the indicated user
variable, the condition will be true whenever engine speed is above 3800 RPM. Click the
Enter button to the right of the edit box when a new value is selected.

Single User Logic Conditions

USERI1 through USERS are single user logic conditions. Any output assigned to one of
these functions will be on when the single condition indicated by the User type and User
variable selected for the user function is true. Otherwise, the output will be off.
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Dual AND User Logic Conditions

USERO9 through USER12 are dual AND user logic conditions. They have two conditions,
A and B. Any output assigned to one of these functions will be on when the conditions
indicated by the User type and User variable items selected for the user function are both
true. Otherwise the output will be off.

A condition B condition Output
false false off
false true off
true false off
true true on
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PWM Axes

This section covers the PWM axes logical group settings panel. To access this panel select
Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select pwm axes from the dropdown widget:

ignition triggers =

setup options
vss & gear ratios I
grid rpm spread
grid load spread
IfO options 1

[

output configuration

user logic (single. AND) =

pwm axes hd
R g0

Timing reference angle
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This will bring the PWM axes logical group into the settings panel:

m Settings

Settings  Tools

pwm axes n < >

[ PrM MAP 1 -avis variatle ] [FYRIS T N AR | Enter

[ PM MAP 25-anis wvarable | [T A~ | Enter
EEEEE  rpm spread (%) DAL

[ PM MAP 43-avis variatle] RS SN DN CA NN - |  Enter
LA E | advance (deg)  RARERG

[ PM MAP B-avis variatle] [EIIUECT N (WU | Enter

[ PM MAP 7-avis variatle] [ERIIUECT N (WA | Enter

[ M MAF BX-aris variable]| R A N | Erter
|
|
|
|
|
|
|
|

P/t MAP 3 %-axis variable ] E nter
P/t MAP 10 %-awis vaniable | E nter
LRI | rpm spread (%)  RAMRELE
P/t MAP 12 %-awis vaniable | E nter

P/t MAP 3 7-asis variable ] E nter
Pt MAF 10 -axis vaniable] Enter
Padtd MAP 11 Y-aniz variable| Enter
P/t MAP 12 V-awis vaniable | Enter

2D PWM Map Variable

The 2D PWM MAP n X-axis variable drop down indicates the variable used to determine
which position of the 2D PWM map’s x-axis to access. Interpolation is used between the
two closest labels on the actual x-axis to determine the final duty cycle. Click the Enter
button to the right of the dropdown when a new setting is selected. The variables are as
follows:

Variable Description
coolant temp Coolant temperature sensor value in the preferred units
AFR/LMBD Internal wideband AFR reading in the preferred units
engine speed Current engine speed in RPM
tps Current throttle open position in percent
boost Intake manifold boost pressure in the preferred units
vehicle speed Vehicle speed in the units the VSS was calibrated
knock ramp Processed knock signal in volts

212



Hydra Nemesis 2.6 Users Manual

air temp Air temperature sensor value in the preferred units

duty cycle Injector duty cycle in percent

knock ret. Knock ignition retard in degrees

wastegate PID Output of the boost control PID controller in percent

cell X X-axis column number of track cursor on main 3D maps
cell Y Y-axis column number of track cursor on main 3D maps
fuel pulse Final injector pulse width in milliseconds

vacuum Intake manifold vacuum pressure in the preferred units
advance Final ignition advance relative to TDC in degrees

02 left Raw left narrowband sensor value in volts

02 right Raw right narrowband sensor value in volts

baro External barometric sensor reading in the preferred units
aux n Raw auxiliary input value in volts

post start Current active post start fuel enrichment trim in percent
input follow Raw input follower value in volts

batt volts Voltage measured at the main positive power pin in volts
load Current load versus maximum measurable load in percent
load spread Current load relative to configured load spread in percent
rpm spread Current rpm relative to configured rpm spread in percent
stt left Current fuel trim produced by the left module in percent
vetil PID Output of first intake VCT PID controller in percent
veti2 PID Output of second intake VCT PID controller in percent
vctel PID Output of first exhaust VCT PID controller in percent
vcte2 PID Output of second exhaust VCT PID controller in percent
raw tps Raw throttle position sensor value in 0 to 255 range

ext AFR/LMBD External wideband AFR reading in the preferred units
variable n Reserved for future expansion

The appropriate labels corresponding to the variable selected as the x-axis will be shown in
the 2D PWM map screen:

lm Map data, units = %
NnC 48C EEC 83c nac 1M7L 134C 151C 168 C 185C -
2349 349 4.9 479 559 B8 a8 802 g8.2 961

In this example, the x-axis variable for the 2D PWM map is coolant temperature, therefore,
the labels indicate temperature in the preferred units for temperature.
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3D PWM Map Variable

The 3D PWM MAP n X-axis variable drop down indicates the variable used to determine
which x-axis position of the 3D PWM map to access. The Y-axis variable drop down
indicates which y-axis position of the 3D PWM map to access. Interpolation is used
between the four closest labels on the actual x-axis and y-axis to determine the final duty
cycle. Click the Enter button to the right of the dropdown when a new setting is selected.
The variables available are identical to those available for the 2D PWM map x-axis
selection.

The appropriate labels corresponding to the variables selected as the x-axis and y-axis will
be shown in the 3D PWM map screen.
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Air Conditioner and Fans

This section covers the air conditioner and fans logical group settings panel. To access this
panel select Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

Then select air conditioner and fans from the dropdown widget:

ignition triggers n

vss & gear ratios
grid rpm spread

grid load spread
IfO options

output configuration

user logic (single. AND}

pwm axes

air conditioner and fans
Timing reference angle l,;,kl.]
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This will bring the air conditioner and fans logical group into the settings panel:

it Settings

Settings  Tools

air conditioner and fans

AC rpm Tnit] [T (2 ;
AL tps limit | Enter
Thermofan on temp | Enter
AL return delay | m Enter

A/C RPM Limit

AC rpm limit indicates the engine speed above which the air conditioner clutch will not be
engaged. If the indicated engine speed is exceeded, any output assigned to the AC
CLUTCH function will be off. Click the Enter button to the right of the edit box when a
new setting is selected.

A/C Throttle Position Sensor Limit

AC tps limit indicates the throttle position above which the air conditioner clutch will not
be engaged. If the indicated throttle opening percent position is exceeded, any output
assigned to the AC CLUTCH function will be off. Click the Enter button to the right of
the edit box when a new setting is selected.

Thermofan On Temperature

Thermofan on temp indicates the coolant temperature in Celsius at which any output
assigned to the THERMOFAN function will be switched on. The output will remain on
until the coolant temperature drops below the indicated temperature. Click the Enter
button to the right of the edit box when a new setting is selected.

A/C Return Delay

AC return delay indicates the minimum time interval in seconds during which the air
conditioner clutch will remain off after it was last on. Many air conditioner systems require
at least several seconds between compressor on cycles to prevent compressor damage.
Click the Enter button to the right of the edit box when a new setting is selected.
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User Logic (2xOR, 4xAND)

This section covers the user logic (2xOR, 4xAND) logical group settings panel. To access

this panel select Map Group->Settings 2:

20 PWM: PWM MAP 8 duty
Uil Map Edit Comm

3D Fuel Calibration

3D Ignition Calibration E
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims

20 Engine Calibration
2D Boost Control

2D Idle Speed Control
20 Starting

2D Closed Loop

3t 20 Gear

2D PWM

2D Expansion

| il

Commernts
Passwords
3DPWM S
30 PWM 10
30 PWM 11
30 PWM 12
Settings 1

Settings 3 E!

Then select user logic (2xOR, 4xAND) from the dropdown widget:

user logic (2x0OR. 4xAND) M

user logic (2x0R. AxAND)
user logic (AxANDOR]) k
user logic {(4x0R. 4x0ORNOT. 4xANDNNOT)

aux input configuration
ignition cyl trims

Iear TRR MBT line |y
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m Settings

Settings  Tools

user logic (2xOR, 4xAND) <] <|>|

EEREACREIES] coolant temp (C) > |§:::

User 138 (OF) type | RISEURCUT R (G RO - | Enter | |

Help ondaff
| | Idzer 134 [OR] variable|m Enter |
User 138 [OR) variable ] Enter |

ISR coolant temp (C) > [IELEE

Enter

User 144 [OF] vaniable Enter

IEERECIEGIES| coolant temp (C) > H Enter |

User 148 [0R] vanable | [T

[ESREXMHITE| coolant temp (C) > H Enter |

User 154 (O] variable] m

Enter

IERECRLTR| coolant temp (C) > R MELERR

[EREXIIER| coolant temp (C) > n Erter |

User 168 (0] varabie | [T Enter

IEREIHIES| coolant temp (C) > EAIRACENE

|lger 184 [OR] wanable | Enter |
User 168 [OF] variable | [0 En=r |

YW coolant temp (C) > H Enter |

IS coolant temp (C) > H Erter |

RN coolant temp (C) > [ICENRE

IEEROIE coolant temp (C) > H Enter |

Uszer 18&[.-’-‘«ND]lype| coolant temp (C) > H Enter |

User 138 (AND) e | U RO R - | Erter ||

IEEEEHEITE| coolant temp (C) > n Enter |

User 18D [AND) type | T R T O H Enter |

User Type

User 174 (AND] variable | [PT  Enter

User 178 (AHD] variable | [ EPTI ~ Enter |
User T7C HD] variable | PN  Enter |

User 170 [AND] variabie]| [ Erter

User T80 [AND] variable] [T

Enter

User 184 [BND] variable Enter |
User 188 (AND] variable | JEPT  Enter |

User 15C [AMD] varniable] Enter

User type indicates the internal item or value that controls the condition. Select the type
and comparison value from the user type dropdown. For every type, there is a greater than
> or less than < comparison against the value chosen in the corresponding User variable
field. Click the Enter button to the right of the dropdown when a new setting is selected.

The types are as follows:

Type Description
coolant temp Coolant temperature sensor value in the preferred units
AFR/LMBD Internal wideband AFR reading in the preferred units
engine speed Current engine speed in RPM
tps Current throttle open position in percent
boost Intake manifold boost pressure in the preferred units

vehicle speed

Vehicle speed in the units the VSS was calibrated

knock ramp Processed knock signal in volts

air temp Air temperature sensor value in the preferred units
duty cycle Injector duty cycle in percent

knock ret. Knock ignition retard in degrees
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wastegate PID Output of the boost control PID controller in percent
cell X X-axis column number of track cursor on main 3D maps
cell Y Y-axis column number of track cursor on main 3D maps
fuel pulse Final injector pulse width in milliseconds
vacuum Intake manifold vacuum pressure in the preferred units
advance Final ignition advance relative to TDC in degrees
02 left Raw left narrowband sensor value in volts
02 right Raw right narrowband sensor value in volts
baro External barometric sensor reading in the preferred units
aux n Raw auxiliary input value in volts
post start Current active post start fuel enrichment trim in percent
input follow Raw input follower value in volts
batt volts Voltage measured at the main positive power pin in volts
load Current load versus maximum measurable load in percent
load spread Current load relative to configured load spread in percent
rpm spread Current rpm relative to configured rpm spread in percent
stt left Current fuel trim produced by the left module in percent
vetil PID Output of first intake VCT PID controller in percent
veti2 PID Output of second intake VCT PID controller in percent
vctel PID Output of first exhaust VCT PID controller in percent
vcte2 PID Output of second exhaust VCT PID controller in percent
raw tps Raw throttle position sensor value in 0 to 255 range
ext AFR/LMBD External wideband AFR reading in the preferred units
variable n Reserved for future expansion

User Variable

User variable completes the comparison indicated by the user type and condition . For
example, if engine speed (rpm) > is chosen as the user type and 3800 is the indicated User
variable, the condition will be true whenever engine speed is above 3800 RPM. Click the
Enter button to the right of the edit box when a new value is selected.

Dual OR User Logic Conditions

USER13 through USER16 are dual OR user logic conditions. They have two conditions, A
and B. Any output assigned to one of these functions will be on when either of the
conditions indicated by the User type and User variable items selected for the user function
are true. Otherwise the output will be off.
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A condition B condition Output
false false off
false true on
true false on
true true on

Quad AND User Logic Conditions

USER17 and USER18 are quad AND user logic conditions. They have four conditions, A,
B, C and D. Any output assigned to one of these functions will be on when all of the
conditions indicated by the User type and User variable items selected for the user function
are true. Otherwise the output will be off.

A condition B condition C condition D condition Output
false false false false off
false false false true off
false false true false off
false false true true off
false true false false off
false true false true off
false true true false off
false true true true off
true false false false off
true false false true off
true false true false off
true false true true off
true true false false off
true true false true off
true true true false off
true true true true on
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User Logic (4xANDOR)

This section covers the user logic (4xANDOR) logical group settings panel. To access this
panel select Map Group->Settings 2:

20 PWM: PWM MAP 8 duty
Uil Map Edit Comm

3D Fuel Calibration

3D Ignition Calibration E
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims

20 Engine Calibration
2D Boost Control

2D Idle Speed Control
20 Starting

2D Closed Loop

3t 20 Gear

2D PWM

2D Expansion

| il

Commernts
Passwords
3DPWM S
30 PWM 10
30 PWM 11
30 PWM 12
Settings 1

Settings 3 E!

Then select user logic (4xANDOR) from the dropdown widget:

user logic (2x0OR. 4xAND) |

user logic (2x0R, 4xAND)

user logic (AxANDOR])

user logic (4x0R, 4xDFhDT, ANDNMNOT)
aux input configuration

ignition cyl trims

¥
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This will bring the user logic (4xANDOR) logical group into the settings panel:

m Settings

Settings  Toaols

user logic (4xANDOR) <] <>

IEEXRMITEE| coolant temp (C) » n

IEREETWETES| coolant temp (C) > RAIELCEE

IERENNMETS| coolant temp (C) > n Enter |

IEERIT| coolant temp (C) » n Enter [

Uzer 204 [AMD] t_l,lpel coolant temp (C) > n Enter |

IEREENEETES| coolant temp (C) > n Enter |

IEFIHIITE| coolant temp (C) > n Enter |

IEEICETS| coolant temp (C) > RAMRUCERE

User 214 [AND) type | B T O E ﬂ Enter |

User 21B [ND] type | BTN R S R (S B n Enter |

User 21C [OR) type | BRI CL R ORI ~ | Enter ||

IEEMIRIT| coolant temp (C) > RGN

IEFEY RIS coolant temp (C) > n Enter |

User 228 [AND) type | BRTNERRREI N (OER ~|  Enter ||

zer 22C [OR) type| coolant temp (C) > n Enter |

IERZAUITE)| coolant temp (C) > LGN

User Type

[ser 196 [EHD] variable|

Help ondaff |
User 154 (BND)] varible | [JEPT  Erter |
Enter |

Enter

User 190 [BHD] variable| Enter

User 190 (oA varole | [T
User 204 [AND] variable|m

Enter

User 208 (AND] variable | [PT  Erter

User 20C (BND) variable | [JEPT  Erter |
User 200 (0A] varisble | [JETQ _ Erter |

User 21 (AND] variable | [ ET  Erter

User 216 (BND] variable | [JEPT  Erter |
User 21C [OR] varizbie | [T Enter |

User 210 (oA vareble | [ETQ  Erter

User 22D [OF] variable|m

Enter

User 225 (END) varable | [JEPT  Erter |
User 228 (AND] variable | [T~ Enter |

User 22C (0] variatie | [ Erts

User type indicates the internal item or value that controls the condition. Select the type
and comparison value from the user type dropdown. For every type, there is a greater than
> or less than < comparison against the value chosen in the corresponding User variable
field. Click the Enter button to the right of the dropdown when a new setting is selected.

The types are as follows:

Type Description
coolant temp Coolant temperature sensor value in the preferred units
AFR/LMBD Internal wideband AFR reading in the preferred units
engine speed Current engine speed in RPM
tps Current throttle open position in percent
boost Intake manifold boost pressure in the preferred units

vehicle speed

Vehicle speed in the units the VSS was calibrated

knock ramp Processed knock signal in volts

air temp Air temperature sensor value in the preferred units
duty cycle Injector duty cycle in percent

knock ret. Knock ignition retard in degrees
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wastegate PID Output of the boost control PID controller in percent
cell X X-axis column number of track cursor on main 3D maps
cell Y Y-axis column number of track cursor on main 3D maps
fuel pulse Final injector pulse width in milliseconds
vacuum Intake manifold vacuum pressure in the preferred units
advance Final ignition advance relative to TDC in degrees
02 left Raw left narrowband sensor value in volts
02 right Raw right narrowband sensor value in volts
baro External barometric sensor reading in the preferred units
aux n Raw auxiliary input value in volts
post start Current active post start fuel enrichment trim in percent
input follow Raw input follower value in volts
batt volts Voltage measured at the main positive power pin in volts
load Current load versus maximum measurable load in percent
load spread Current load relative to configured load spread in percent
rpm spread Current rpm relative to configured rpm spread in percent
stt left Current fuel trim produced by the left module in percent
vetil PID Output of first intake VCT PID controller in percent
veti2 PID Output of second intake VCT PID controller in percent
vctel PID Output of first exhaust VCT PID controller in percent
vcte2 PID Output of second exhaust VCT PID controller in percent
raw tps Raw throttle position sensor value in 0 to 255 range
ext AFR/LMBD External wideband AFR reading in the preferred units
variable n Reserved for future expansion

User Variable

User variable completes the comparison indicated by the user type and condition . For
example, if engine speed (rpm) > is chosen as the user type and 3800 is the indicated User
variable, the condition will be true whenever engine speed is above 3800 RPM. Click the
Enter button to the right of the edit box when a new value is selected.

Triple AND Single OR User Logic Conditions

USERI19 and USER20 are triple AND, single OR user logic conditions. They have four
conditions, A, B, C and D. Any output assigned to one of these functions will be on when
either all of the AND conditions indicated by the User type and User variable items
selected for the user function are true or if the single OR condition is true. Otherwise the
output will be off.
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A condition B condition C condition D condition Output
false false false false off
false false false true on
false false true false off
false false true true on
false true false false off
false true false true on
false true true false off
false true true true on
true false false false off
true false false true on
true false true false off
true false true true on
true true false false off
true true false true on
true true true false on
true true true true on

Double AND Double OR User Logic Conditions

USER21 and USER22 are double AND, double OR user logic conditions. They have four
conditions, A, B, C and D. Any output assigned to one of these functions will be on when
either all of the AND conditions indicated by the User type and User variable items
selected for the user function are true or if either of the OR conditions is true. Otherwise

the output will be off.

A condition B condition C condition D condition Output
false false false false off
false false false true on
false false true false on
false false true true on
false true false false off
false true false true on
false true true false on
false true true true on
true false false false off
true false false true on
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This section covers the auxiliary input configuration logical group settings panel. To access
this panel select Map Group->Settings 2:

2D PWM: PWM MAP 8 duty

| il

BT

Falegn s Map Edit Comm

3D Fuel Calibration

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims

20 Engine Calibration
2D Boost Control

2D Idle Speed Control
20 Starting

2D Closed Loop

20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3DPWM S
30 PWM 10
30 PWM 11
30 PWM 12
Settings 1

Settings 3 E!

;

Then select aux input configuration from the dropdown widget:

user logic (2x0OR. 4xAND) M

user logic (2x0R. 4xAND)
user logic (AxANDOR])

user logic {(4x0R. 4x0ORNOT. 4xANDNNOT)

aux input confiquration
ignition cyl trims k

Ieme ARD (OIDT Homm
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This will bring the auxiliary input configuration logical group into the settings panel:

m Settings

Settings  Tools

aux input configuration| n € >

| FAIRS] n::n:nnfiguratin:nn| Enter
| Al%2 canfiguration | Enter
| 4113 configuration| Enter
| 4114 configuration| Enter
| A1J%5 configuration| Enter
| ALRE configuration | Enter
[ AUX7 (I5CA) configuration ] Eriter
[ AUE (1508 configuration] Enter
[ AUX3 (I5CC) configuration Eriter
|
|
|
|
|
|
|

&10>10 (15C0] configuration | Enter
FAES R u:u:unfiguratiu:un| Enter
A1 2 configuration | Enter
A713 configuration | Enter
A7 4 configuration | Enter
AL15 configuration | Enter
A16 configuration | Enter

Input Configuration

AUX configuration indicates the function assigned to each of the auxiliary input pins on
the Hydra Nemesis 2.6 unit. The system supports various external requests and inputs that
can be connected to one of the input pins. The AUX configuration settings indicates how
any input connected to the corresponding input pin will be treated by the system. In some
cases, specific plug and play vehicle harnesses and base maps are configured to use
specific inputs for essential vehicle functions. In such cases, altering the input
configuration for the essential inputs may cause problems or even cause severe engine
damage. Contact your Hydra EMS dealer before changing the configuration on any input.
The input is configuring by selecting the desired function from the dropdown for the input.
Click the Enter button to the right of the dropdown when a new setting is selected.

AC High

AC high indicates that the air conditioner clutch request will be active when the
corresponding input pin is pulled high to battery voltage. This activates the A/C request
which then enables any output whose function is set to AC CLUTCH if the conditions

227



Hydra Nemesis 2.6 User’s Manual

indicated on the air conditioner and fans settings panel are met. It also switches the idle
speed control system into A/C mode.

AC Low

AC low indicates that the air conditioner clutch request will be active when the
corresponding input pin is pulled low to ground. This activates the A/C request which then
enables any output whose function is set to AC CLUTCH if the conditions indicated on
the air conditioner and fans settings panel are met. It also switches the idle speed control
system into A/C mode.

Launch High

Launch high indicates that the launch request is active when the corresponding input pin is
pulled high to battery voltage. This activates the launch fuel and ignition cycle cut maps.

Launch Low

Launch low indicates that the launch request is active when the corresponding input pin is
pulled low to ground. This activates the launch fuel and ignition cycle cut maps.

Anti-Lag High

Anti-lag high indicates that the anti-lag request is active when the corresponding input pin
is pulled high to battery voltage. This resets and starts the anti-lag timer and enables the
anti-lag trim and cycle cut maps.

Anti-Lag Low

Anti-lag low indicates that the anti-lag request is active when the corresponding input pin is
pulled low to ground. This resets and starts the anti-lag timer and enables the anti-lag trim
and cycle cut maps.

Auxiliary High

Auxiliary maps high indicates that the auxiliary request is active when the corresponding
input pin is pulled high to battery voltage. This enables the auxiliary trim maps and
auxiliary boost trim.

Auxiliary Low

Auxiliary maps low indicates that the auxiliary request is active when the corresponding
input pin is pulled low to ground. This enables the auxiliary trim maps and auxiliary boost
trim.
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Input Follower

Input follower indicates that the input is connected to the drive-by-wire system and used to
control the idle speed throttle setting. This is a special function that can only be used on
specific inputs and only on systems configured with a drive-by-wire board.

Input Follower Feedback

Input follower feedback indicates that the input is used to provide a closed loop voltage
regulator function required on some vehicles. This is a special function that can only be
used on specific input and only on Hydra Nemesis 2.6 units configured with closed-loop
voltage regulator circuitry.

Barometric GM 1 BAR

Baro GM 1 BAR indicates that the input is connected to a GM 1 BAR MAP sensor for use
in performing barometric compensation in alpha-n fueling mode.

Barometric Honda

Baro Honda indicates that the input is connected to a Denso 1 BAR MAP sensor for use in
performing barometric compensation in alpha-n fueling mode.

MAP GM 2 BAR

MAP GM 2 BAR indicates that the input is connected to a GM 2 BAR MAP sensor to
provide a primary load signal. Additionally, the External map sensor enable checkbox in
the sensors and calibration panel must be checked for the external sensor to supplant the
internal MAP sensor.

MAP S BAR

MAP 5 BAR indicates that the input is connected to a Hydra 5 BAR MAP sensor to
provide a primary load signal. Additionally, the External map sensor enable checkbox in
the sensors and calibration panel must be checked for the external sensor to supplant the
internal MAP sensor.

Valet High

Valet high indicates that the valet mode request is active when the corresponding input pin
is pulled high to battery voltage. Valet mode severely limits the maximum engine speed
and load allowed. Full injection and ignition cut will take place if any spirited driving is
attempted.
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Valet Low

Valet low indicates that the valet mode request is active when the corresponding input pin
is pulled low to ground. Valet mode severely limits the maximum engine speed and load
allowed. Full injection and ignition cut will take place if any spirited driving is attempted.

Backup Ignition High

Backup ignition high indicates that the backup ignition mode request is active when the
corresponding input pin is pulled high to battery voltage. The base ignition table will be
ignored and the backup ignition table will provide the base ignition advance value.

Linear AFR

Linear AFR indicates that the output of a linear 0-5 volt wideband controller is connected
to the corresponding input pin. This is required to feed an external wideband sensor into the
Hydra Nemesis 2.6 unit for data logging. The signal will then need to be properly
calibrated in the sensors and calibration panel.

Steer Load High

Steer load high indicates that the power steering load request is active when the
corresponding input pin is pulled high to battery voltage. This can be used to configure the
idle speed controller to increase idle speed in response to greater loads.

Steer Load Low

Steer load low indicates that the power steering load request is active when the
corresponding input pin is pulled low to ground. This can be used to configure the idle
speed controller to increase idle speed in response to greater loads.

Flat Shift High

Flat shift high indicates that the flat shift request is active when the corresponding input pin
is pulled high to battery voltage. This will activate the flat shift fuel and ignition cut cycles.

Flat Shift Low

Flat shift low indicates that the flat shift request is active when the corresponding input pin
is pulled low to ground. This will activate the flat shift fuel and ignition cut cycles.

Traction High

Traction high indicates that the traction request is active when the corresponding input pin
is pulled high to battery voltage. This will activate the traction fuel and ignition cut cycles
if vehicle speed delta surpasses the indicated threshold for each gear.
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Traction Low

Traction low indicates that the traction request is active when the corresponding input pin
is pulled low to ground. This will activate the traction fuel and ignition cut cycles if vehicle
speed delta surpasses the indicated threshold for each gear.

FH
FH indicates the function is reserved for future use.
FL
FL indicates the function is reserved for future use.
Off

Off indicates that the corresponding input pin has no internal function. The voltage value at
the pin can still be used as a variable to control outputs, provide x-axis or y-axis values for
the 2D and 3D PWM maps and for data logging.

Pin Assignments

The outputs are assigned to the following pins on the Hydra Nemesis 2.6 unit connectors:

Name Pin Assignment Unconnected State
AUXI1 B3 small blue plug High
AUX2 B4 small blue plug High
AUX3 B1 small blue plug High
AUX4 C11 large blue plug High
AUXS D13 large blue plug Low
AUX6 B12 small blue plug Low
AUX7 C6 large blue plug High
AUXS C7 large blue plug High
AUX9 C8 large blue plug Low
AUX10 C9 large blue plug Low

AUXI1 through AUX4 are analog inputs capable of recording raw analog voltages. These
inputs must be used for external barometric sensors, MAP sensor and linear AFR inputs.
The remaining inputs are suitable for digital high and low external switches only. AUX7
through AUX10 are available as inputs only in systems not configured to control a 4-pin
stepped motor idle control valve. AUX11 through AUX16 are reserved for future use. Each
input has an internal resistor that pulls it high towards battery voltage or low towards
ground when it is unconnected.
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This section covers the ignition cylinder trims logical group settings panel. To access this
panel select Map Group->Settings 2:

2D PWM: PWM MAP 8 duty

| il

BT

Falegn s Map Edit Comm

3D Fuel Calibration

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims

2D Ignition Trims

20 Engine Calibration
2D Boost Control

2D Idle Speed Control
20 Starting

2D Closed Loop

20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3DPWM S
30 PWM 10
30 PWM 11
30 PWM 12
Settings 1

Settings 3 E!

;

Then select ignition cyl trims from the dropdown widget:

user logic {AxANDOR)
user logic {4x0R, 4x0ORNOT, AxANDNMNOT)
aux input configuration

ignition cyl trims k

user logic (2x0R. 4xAND) -

user logic (2x0R, 4xAND)

[
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This will bring the ignition cylinder trims logical group into the settings panel:

ﬁIl Settings

Settings  Tools

ignition cyl trims

| |an fire 1 trim [deg.]| m E nter

| |an fire 2 trim [deg.]| m E nter

| |gn fire 3 trim [deg.]| m Enter

| |gn fire 4 trim [deg.]| m E nter
|

|

|

|

|an fire 5 trim [deg.]| m E nter
|an fire & trim [deg.]| m Enter
|an fire 7 trim [deg.]| m E nter
|an fire 8§ trim [deg.]| m E nter

Ignition Fire Trim

Ign fire trim indicates how many degrees the corresponding cylinder is advanced beyond
the calculated ignition advance if the value is positive or retarded if the value is negative.
This is sometimes needed if a particular cylinder will not accept as much ignition timing
advance as the others.

The Hydra Nemesis 2.6 unit does not know the firing order of the engine. It will fire the
coils in order starting with 1 and going to the number of cylinders indicated in the
Cylinders value on the ignition triggers logical group panel. The plug and play harness
maps the Hydra Nemesis 2.6 cylinder number into firing order. To assign the trim value to
the desired cylinder, write down the engine’s firing order next to the Hydra Nemesis 2.6
firing order and then adjust the Hydra Nemesis 2.6 cylinder number corresponding to the
physical cylinder number on the motor.

For example, if the engine firing order is 1-3-4-2:

Physical Cylinder Hydra Nemesis 2.6 Cylinder
1 1
3 2
4 3
2 4

Thus, to add 1% more fuel to physical cylinder 3, set the value of Injector 2 trim to 1.
Click the Enter button to the right of the edit box when a new setting is selected.
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Settings Tools

This section covers the tools menu item in the settings panel. To access this panel select
Map Group->Settings 1:

m 3D Fuel Calibration: Base
File MEEReyl«® Map Edit Comn
30 Fuel Calibration !

3D Ignition Calibration
3D Engine Calibration
2D Fuel Trims
2D Ignition Trims
20 Engine Calibration
2D Boost Control
2D Idle Speed Control
20 Starting
2D Closed Loop
Se 20 Gear

2D PWM

2D Expansion

Commernts
Passwords
3D PWM G
3D PWM 10
3D PWM 11
3D PWM 12

Settings 2 k

Settings 3
Settings 4
Settings 5
Settings 6

ST raoooeTor

The tools menu item is now available from the menu bar of the setting panel:

m Settings
Settings RLLE

ignition triggers

TPS/PPS Calibrate
The TPS/PPS settings tool facilitates the process of calibrating the throttle position and

pedal position values in the throttle setup panel. To use the TPS/PPS calibration tools,
select Tools->TPS/PPS calibrate:

234



Hydra Nemesis 2.6 Users Manual

IE Settings

Settings MGG

(]
m Load spread tool |lg
Rpm spread tool d

This will open the TPS/PPS calibration panel:

[T Calibrate TPS/PPS %]

Calibrate zero TPS

Accelerator pedal at REST E
Calibrate zero PPS

Accelerator pedal FULLY DEPRESSED Calbrate wide open TRS

With your foot off the accelerator pedal, click the Calibrate zero TPS and Calibrate zero
PPS buttons. Then, push the accelerator pedal as far as you are able to and, while holding it
in that position, click the Calibrate wide open TPS button.

Load Spread Tool

The load spread settings tool facilitates the process of editing the grid load spread setting
panel. Like the grid load spread panel, the load spread tool can only be used if the laptop
software is not connected to the Hydra Nemesis 2.6 unit. To use the load spread tool, select
Tools->Load spread tool:

m Settings
Settings L

m TPS/PPS calibrate
Load spread tool
F.pm spread tool R

If the Hydra Nemesis 2.6 unit is connected, a warning message show:
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Otherwise, the load spread tool panel will open:

bE Load spread tool @

Load spread 1 10kPa

Load spread 2 20 kPa

Load spread 2 30 kPa

Load spread 4 40 kPa

Load spread 5 50 kPa

Load spread & B0 kPa

Load spread 7 70 kPa

Load spread 8 80 kPa

Load spread 9 90 kPa

Load spread 10 100 kPa
Load spread 11 110 kPa
Load spread 12 120 kPa
Load spread 13 130 kPa
Load spread 14 141 kPa
Load spread 15 151 kPa
Load spread 16 161 kPa
Load spread 17 172 kPa
Load spread 18 182 kPa
Load spread 19 192 kPa
Load spread 20 202 kPa
Load spread 21 213 kPa
Load spread 22 223 kPa
Load spread 23 233 kPa
Load spread 24 243 kPa
Load spread 25 254 kPa
Load spread 26 264 kPa
Load spread 27 274 kPa
Load spread 22 285 kPa
Load spread 29 295 kPa
Load spread 20 305 kPa
Load spread 31 35 kPa

The load spread tool automatically calculates the resulting load points in the pressure units
selected in the preferences panel. Start with the first load spread point and adjust it until the
first load point matches the desired load. Then, move on to the second load point. When
you are finished, close the tool by clicking the X box on the top-right corner of the tool
window:

10 kPa
20 kPa

The selected load spread values are now shown in the grid load spread panel. There is no
need to click on the Enter buttons for the spread values that were changed.

236



Hydra Nemesis 2.6 Users Manual

RPM Spread Tool

The RPM spread settings tool facilitates the process of editing the grid rpm spread setting
panel. Like the grid rpm spread panel, the rpm spread tool can only be used if the laptop
software is not connected to the Hydra Nemesis 2.6 unit. To use the rpm spread tool, select
Tools->Rpm spread tool:

TPS/PPS calibrate
Load spread tool

17

If the Hydra Nemesis 2.6 unit is not connected to the laptop software, the rpm spread tool
panel will open:

bEY Rpm spread tool

Fpm zpread 1 m 400 rpm
Fpm spread 2 m 800 rpm
Fpm spread 3 m 1200 rpm
Fpm spread 4 m 1600 rpm
Fpm spread 5 m 2000 rpm
Fpm spread & m 2400 rpm
Fpm spread 7 m 2800 rpm
Fpm spread 8 m 3200 rpm
Fpm zpread 9 m 3400 rpm
Fpm spread 10 m 3600 rpm
Fpm zpread 11 m 3800 rpm
Fpm spread 12 m 4000 rpm
Fpm spread 13 m 4200 rpm
Fpm spread 14 m 4400 rpm
Fpm zpread 15 m AB00 rpm
Fpm spread 16 m 4800 rpm
Fpm spread 17 m 5000 rpm
Fpm spread 18 m 5200 rpm
Fpm zpread 19 m 5400 rpm
Fpm spread 20 m 5600 rpm
Fpm spread 21 m 5300 rpm
Fpm spread 22 m G000 rpm
Fpm spread 23 m E200 rpm
Fpm spread 24 m B400 rpm
Fpm spread 25 m BE00 rpm
Fpm spread 26 m B300 rpm
Fpm spread 27 m 7100 rpm
Fpm spread 28 m 7400 rpm
Fpm spread 29 m 700 rpm
Fpm spread 30 m 8000 rpm
Fpm spread 31 m 8300 rpm
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The rpm spread tool automatically calculates the resulting engine speed points. Start with
the first Rpm spread point and adjust it until the first engine speed point matches the
desired engine speed. Then, move on to the second engine speed point. When you are
finished, close the tool by clicking the X box on the top-right corner of the tool window:

400 rpm
200 rpm
1200 rprm
1600 rprm

The selected Rpm spread values are now shown in the grid rpm spread panel. There is no
need to click on the Enter buttons for the spread values that were changed.
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Edit
This section covers the functions accessed through the Edit menu item.

Select All

The Edit->Select all menu item can be used to select all of the cells in the current 2D or
3D map:

ation: Base fuel tah

ap B=:iW Comms Toaol

==X
This feature can be used to quickly apply an arithmetic function to an entire map. There are
cases where this can be very useful. For example, if the fuel map is described in injector
pulse width, it is relatively simple to quickly convert the base fuel table from one injector

size to another. Press F3 to go to the base fuel table and select Edit->Select all to select all
the cell in the fuel table:

Press M and multiply the entire fuel table by the ratio of the old injector size versus the
new injector size. If the old injectors were 440cc/min and the new injectors are 550cc/min,
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the multiplier is 440/550 or 0.8. Type 0.8 into the multiply by factor panel and click the

enter button:
it Multiply by factor @

7.8 9 Use buttons. or direct
enter via keyboard,
1 5 b then press ENTER.
ESCAPE to abort.
1 2 3
01 - 0.8

ARROWS BY MAP
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Comms

This section covers the functions accessed through the Comms menu item.
Connect
Connect initiates communication between the laptop software and the Hydra Nemesis 2.6

unit. If the laptop software is not connected to the unit, select Comms->Connect to initiate
the connection:

Base fuel table [R

t Bl Tools Wiey

e

Disconnect

Disconnect terminates communication between the laptop software and the Hydra Nemesis
2.6 unit. If the laptop software is connected to the unit, select Comms->Disconnect to
terminate the connection:

Base fuel table [RE

: el Tools  View

nn Fat

When communication between the laptop software and the Hydra Nemesis 2.6 unit is
terminated, changes made to the maps and settings will not be sent to the system. This may
cause the laptop and the Hydra Nemesis 2.6 unit to no longer be synched with each other.
Nearly all editing changes can and should be made while the two systems are connected.

There are some cases were it will be necessary to disconnect from the Hydra Nemesis 2.6
unit to make a drastic change. Editing the rpm or load grid panels is one such case. When
this is required, it will be necessary to synch the Hydra Nemesis 2.6 unit back to the laptop
software once the changes are made and communications are re-established.
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Preferences

This section covers the preference panel. To access the preferences panel, select Tools-
>System Tools->Preferences:

View Help

BT
Viewing tools  # Com stats
Turing tools 4 Firmware version
File tools »
]
[

Analysis tools
Migration tools

This will open the preferences panel:

{5 Preferences

MEASUREMENT UNITS: LRt & {MPERIAL FUEL TTPE: % GAS  ETH  MIH (" EI0 ( E85 " LMBDA
GRID CENTERING: LR o ey GRID LOAD DIRECTION: « P " DOWN
SELECT CELL MODE: £ IRACK & HOLD VE SUBSTRING: ~ AFRERROR & MS

PANEL MODE: ®LRLTE o oL SUBSTRINGS: (" ENABLED  (+ DISABIED
AUTO CONNECT ON MAIN WINDOW:  ENABLED (" DISABLED COM FREQUENCY: " FASTEST (& NORMAL
DEFAULT COMPORT: ¢ CPI ( CP2 G CP3 ¢ CP4 C CP5 C CP6 || quToSINC: " ENABLED & DISABLED
HIDE NON-CRITICAL MESSAGES: % ENABLED (" DISABLED AUTO SINC METHOD: " UPLOAD  DOWNLOAD
RAPID LOGGING: O ERLLED e DL STATUS MESSAGES: (" ENABLED  (+ DISABIED
DEFAULT VIEW: C VIEWA  VIEWB & VEWC Save and exit Ok

Measurement Units

Measurement units indicate whether load, temperature and distance should be indicated in
metric or imperial (English) units.

Grid Centering

Grid Centering indicates whether the map data window keeps the track point or the edit
cursor visible. If load centering is selected, the track point will stay always visible in the
map data window. If arrow is selected, the edit cursor will stay always visible in the map
data window.
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Select Cell Mode

Select cell mode indicates if the edit cursor moves automatically with the current track
point. If track is selected, the edit cursor automatically follows the track point. If hold is
selected, the edit cursor moves only when the arrow keys are pressed.

Panel Mode

Panel Mode indicates whether the panel gauges in the display window are shown in analog
or digital mode.

Auto Connect on Main Window

Auto Connect on Main Window indicates whether the laptop will automatically attempt to
establish communications with a Hydra Nemesis 2.6 unit when the laptop software starts. If
disabled, communications will not be established until Comms->Connect is selected.

Default COM Port

Default COM Port indicates which serial communication port is used to communicate with
the Hydra Nemesis 2.6 unit. Only the first six ports are available for communication.

Hide Non-Critical Messages

Hide Non-Critical Messages indicates whether warning messages that are not very critical
to the operation of the system should be displayed or kept hidden. This preference should
be enabled only by users who are very familiar with the system.

Rapid Logging
Rapid Logging indicates whether the data log sampling rate is fast or slow.
Default View

Default View indicates which of the three standard window arrangement schemes should
be selected when the program starts and when View->Arrange preferred is selected.

Fuel Type

Fuel Type indicates what kind of fuel to display AFR values for. The options available are:

*  GAS for standard gasoline AFR

e ETH for pure ethanol AFR

e MTH for pure methanol AFR

* E10 for standard gasoline with 10% ethanol AFR
» ES8S5 for ethanol with 15% standard gasoline AFR
*  LAMBDA for fuel-neutral lambda readings.
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Grid Load Direction

Grid Load Direction indicates whether load increases (up) or decreases (down) along the y-
axis of the main grid window.

VE Substring

VE Substring indicates what is displayed on the VE map if substrings are enabled. If
AFRERROR is selected, the VE map will show how much of an increase or decrease the
current track point requires to reach the desired AFR target. If MS is selected, the VE map
will also indicate how many milliseconds of opening time correspond to the VE mode
value for each cell.

Substrings

Substrings indicates if the feature suggesting how the much fuel needs to be adjusted on the
fuel map or the VE map to reach the target AFR given the current wideband AFR reading
is enabled. If disabled, no adjustment indication is given in these maps. This how the base
fuel table appears with substrings enabled:

£ pgl ¢.uau ¢ .o
OmmHg | 6.200 E£.150
S0 rrHg | 5.550inc1E 5.530
100 mmHg F4.700NneS 4.680
150 mmHg | 4.200 inc4 4180
200 mmHg | 3.850 incE 3.800

250 rmmHg | 3.600 3.530
300 mmHg | 3.350 3.260
350 mmHa | 3.120 3.080

The inc x label indicates that the Hydra Nemesis 2.6 system recommends the cell be
increased by x page up or + keystrokes. The dec x label indicates that the system
recommends the cell be decreased by x page down or — keystrokes. For the substring
feature to work, the target AFR/LAMBDA table must be properly set to indicate the true
desired target AFR, the wideband O, sensor must be connected and properly calibrated and
the track point where the motor is operating must stay on a cell long enough for the system
to get an accurate AFR reading to compare against the indicated target AFR.

COM Frequency

COM Frequency indicates the speed the laptop software will use to communicate with the
Hydra Nemesis 2.6 unit. Selecting the fastest frequency may cause communication
problems with some interfaces. If this happens, use the normal communication frequency.

Auto Sync

Auto sync indicates if the laptop software is allowed to take action if it determine that the
software and the Hydra Nemesis 2.6 unit are out of sync because of a communications
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error. If enabled, the auto sync feature will cause the laptop software to automatically sync
up the base fuel and base ignition maps with the unit if a serial communications error takes
place while editing. This feature is recommended only for very experienced users.

Auto Sync Method

Auto sync method indicates how the laptop auto syncs with the Hydra Nemesis 2.6 unit
when a communication error occurs. If upload is selected, the laptop software reads the
current configuration stored in the unit. If download is selected, the laptop sends the maps
and settings in the laptop to the unit.

Saving Preferences

Click the Save and exit button to permanently save the current preferences setting:
{~ ENABILED (+ DISABIED

Save and exit | Ok

Click the Ok button to apply the preferences only to the current laptop session:

(" ENARLED (v DISARIED

Save and exit | ok %J
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Communications Statistics

This section covers the communication statistics panel. To access the communication
statistics panel, select Tools->System Tools->Com Stats:

sion 3 ONLINE PROGRAMMER
g El View Help

Viewing tools *
Turing tools 4
File tools r
Analysis tools r
»

[

]

Preferences

Firmware versinnt% L

M ||

Migration tools
Activate Feature

This will open the communications statistics panel:

IE Com stats E]

Com stats

Frequency: 28.8 Hz

ECU firmware: %264, correctwersion
Yield: 100.0 %%

Advanced: Auto-sync disabled

10:21:20 AM, [TRYCOMM], Bad IBC, IBC =10

Clear E xit
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The communication statistics panel indicates how quickly the laptop software is able to
communicate with the Hydra Nemesis 2.6 unit, which version of the firmware resides in
the unit and if it is fully compatible with the current version of the laptop software you are
using and what the yield of successful to unsuccessful communications messages is. If the
yield is not above 95%, you are experiencing serious communications problems and the
communications link between the laptop software and the Hydra Nemesis 2.6 unit is not
very reliable.

Every failed attempt to send a message to the unit will be logged on the communications
statistics screen with a time stamp. If the time stamps do not appear recent, click the Clear
button on the bottom right corner of the panel to clear the failed message list:

Clear \{ E wit

If new failed attempt messages appear within a short period of time, the communications
link is experiencing a problem.

To completely reset the statistics and start a new yield calculation, select Com stats-
>Reset stats:

IE Com stats
Com stats

To exit from the communications statistics panel, click the Exit button:

Exit M ‘

The laptop software will continue to collect failed messages and calculate the current yield
value even when the panel is not open.
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Firmware Signature

This section covers the firmware signature panel. To access the firmware signature panel,
select Tools->System Tools->Firmware version:

sion 3 ONLINE PROGRAMMER.

s WL View Help
E System tools r Preferences
=  viewing tools Com stats

3
Tuning tools r
File tools r
Analysis tools ¥
Migration tools r
Activate Feature F

The laptop software will communicate with the Hydra Nemesis 2.6 unit and calculate the
firmware signature of the current version of the firmware on the unit:

b} Firmware signature

Flease wait while the firmware signature is calculated. .

Depending on communications speed, it will take several seconds to half a minute to
calculate the firmware signature. Once the calculation is complete, the firmware signature
is displayed:

b} Firmware signature

Firrware signature: 220, 193, 86, 192

You will probably need to do this only in response to a request from your Hydra EMS
dealer for your firmware signature. If so, write down all four numbers in the order they are
shown and send this information back to your Hydra EMS dealer. Click on the box at the
top right corner of the message box to close the firmware signature box:
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Colors

This section covers the colors panel which is used to define the colors to use in the map
window. To access the colors panel, select Tools->Viewing Tools->Colors:

, LOAD] (c:\program files\nemesis\lastsa
View Help

E System tools r
— 3

T R
Tuning tools Clear visit fraces

3
File tools r Clear edit traces
l. Analysis tools ¥ Clear AFR. traces
4| Migrationtools  ¥|  Clear knock traces
Activate Feature #

At
b

This will open the color selection panel:

m Color selection @

B ackground colar

YWire graph colaor

AP band color

MAP band color
K.evboard trim band calar
Highlight color

........................................

Background color is the color of the graph’s background.
Wire Graph color is the color of the lines used to draw the graph.

RPM band color is the color used to draw the graph line representing the current engine
speed range that the motor is operating at.

MAP band color is the color used to draw the graph line representing the current load range
that the motor is operating at.

Keyboard trim band color is the color used to draw the graph lines representing the current
location of the editing cursor. Note that this color is also used to highlight the cell
representing the current editing cursor location on the spreadsheet representation of the
selected map.

Highlight color is the color used to indicate which areas of the map are multiply selected.
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To change the color of any of the items listed on the panel, click the item and a color panel

will appear to allow you to select the new color:

Basic colors:

M N NN
H NN
AN ENEN NN
HENEEEENEN
Al EEEENEE

Custom colors:

B
AN EEEEEE

Define Custom Colars >

[ ok | Ccancel |

Click the Ok button to accept the new color or the Cancel button to keep the color for that
item as it was. When all the color assignments are completed, press the Save button on the
color selection panel to make the color selections permanent for future sessions of the
laptop software or the Ok button to make the color selection only for the current session.

250



Clear Traces

Hydra Nemesis 2.6 Users Manual

This section covers the clear traces options which are used to clear the various cell
indicators in the map data window. Traces are lingering indicators used on some 2D and
3D maps to indicate something regarding the recent past.

Clear Visit Traces

As the track point moves, it leaves a trace of bolder cell values to indicate which cells of

the map have been used:

< pEl o [t
OmmHg | 6200 B.15(
50 mmHg | 5.550 5.53(
100 mmHg (700 4650
150 mmHg | 4.200 2180
200 mmHg | 3.850 3301
250 mmHg | 3.600 3.59(
300 mmHg | 3.350 3.26(
350 mmHg | 3.120 3.08(

This trace can be reset by selecting Tools->Viewing tools->Clear visit traces:

Clear Edit Traces

, LOAD] (c:\program files\nemesis\lastsa

Help
System tools

View

Viewing tools

Tuning tools

File tools
l. Analysis tools
4|  Migration tools
at Activate Feature

3
3

3
4
4
4
3

Clear edit traces %

Colors

Clear AFR. traces
Clear knock traces

When editing changes are made to cells, the cell values are highlighted with brackets:

LU pzl £.0al f.U
OmrmHg  ([E@00) 0 6.1
B0 mmHg | [5.550] 5.5
100 mmHg | [4.700] 4B
150 mmHg | [4.200] 4.1
200 mmHg | [3.850] 38
250 mmHg | [3.600] 35
300 mmHg | 3.350 32
350 mmHg | 3.120 20
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These brackets can be reset by selecting Tools->Viewing tools->Clear edit traces:

Clear AFR Traces

View Help

System tools

Tuning tools
File tools

) Analysis tools
{| Migration tools

it Activate Feature

Viewing tools

, LOAD] (c:\program files\nemesis\lastsa

3
3

Clear visit fraces

3
3
» Clear AFR traces E!
3
3

Clear knock fraces

Colors

If the substrings preference is enabled the Base fuel table and VE table are annotated with
traces suggesting the amount of fuel to increase or decrease to produce the AFR indicated

in the AFR target table:

£Upsgl
0 rmmHg

150 mmHg
200 mmHg
250 rmmHg
300 mmHg
350 mmHg

¢.umu
E.200

A0 mmHg | 5550 Inc16

100 mmHg [4708iRES 4520

4.200 incd
3.850 inck
3.E00
3.350
3120

¢.uDu
E.150
5.530

4.180
3.800
3.530
3.260
3.080

These annotations can be reset by selecting Tools->Viewing tools->Clear AFR traces:

Clear Knock Traces

View Help

System tools

Tuning tools
File toals
Analysis tools

4|  Migration tools
it Activate Feature

Viewing tools

, LOAD] (c:\program files\nemesis\lastsa

4
3

Clear edit traces

3
3
’
» Clear knodk trau:es[ g
3

Colors
Clear visit traces

If the knock threshold is exceeded at any time while the base ignition map is selected, the
cell closest to the point that knock is detected will be highlighted in red:
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1o 1a.u If.u
13.0 14.0 17.0
14.0 1E.0 18.0
17.0 210 24.0
1EN Mn »n

These knock traces can be reset by selecting Tools->Viewing tools->Clear knock traces:

, LOAD] (c:\program files\nemesis\lastsa

View Help

E System tools »
7 Tuning tools Clear visit fraces

]

File tools k Clear edit traces
) Analysis tools » Clear AFR traces
IR EL LRGN Clear knodk traces
t Activate Feature #
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Log Data

This section covers the log data panel which is used to perform data logging. To access the
log data panel, select Tools->Tuning Tools->Log data:

tion 3 ONLINE PROGRAMMER

View Help

E System tools k

— 'I.-'iewing tools »

-
File 1J:u:|Is
Analysis tools

Learn data %

Migration tools

b
b
[
Arctivate Feature P

This will open the log data panel:

File  View

Log vanable 1 Log varable 2 Log warable 3 Log vanable 4 Log varable 5 Log varable B Log warable 7 Log varable 8
ine speed [ipm J|AFF|./‘LMBD [ratia) J|tps [%] J|boost [psi) J|vehlcle speed [mpPJ|knock ramp [+] j|air temp [F] j|duty cycle [%) j
» | none - » | none - » | none - » | none | » | none | » | none | » | none - » | none |

Log varniable 9 Log variable 10 Log variable 11 Log variable 12 Log variable 13 Log variable 14 Log variable 15 Log variable 16
|kn0c:k ret. [deg] j|wastegate PID [%) J|fuel pulze [mz) J|advanc:e [deg.] J|batt wolts [V) J|stt ledt [%] J|coolant temp [F) J|coolant temp (F) j
| B > | rone [ > | rove N > | rore D > | rov= N | rore | Novace > | none | > | none |

airemp 4.0 (F)

coolant temp 4.0 (F)

Populate grid | Fieset log buffer | [] 1 minutes logged, 59 minutes remaining

P , <¢Log | <Log| Log> | Log>»

Profiles

The log data panel allows up to sixteen separate variables to be logged at a sampling rate of
roughly 16Hz for up to an hour. Before logging data, a profile must be either created using
the profile setup widgets on the log data panel or loaded from a file holding a previously
defined profile.
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To create a profile, select for each of the sixteen channels the variable to log for that

channel. Select the variable for each channel using the dropdown containing the list of

variables:

Log wanable 1

coolant temp [F1 A
AFR/LMED [ratio]

tpz [E]

boost [pzi] v
vehicle zpeed [mph
knock ramp [V]

air termp [F

The variables that can be assigned to each channel are:

Variable Description
coolant temp Coolant temperature sensor value in the preferred units
AFR/LMBD Internal wideband AFR reading in the preferred units
engine speed Current engine speed in RPM
tps Current throttle open position in percent
boost Intake manifold boost pressure in the preferred units
vehicle speed Vehicle speed in the units the VSS was calibrated
knock ramp Processed knock signal in volts
air temp Air temperature sensor value in the preferred units
duty cycle Injector duty cycle in percent
knock ret. Knock ignition retard in degrees
wastegate PID Output of the boost control PID controller in percent
cell X X-axis column number of track cursor on main 3D maps
cell Y Y-axis column number of track cursor on main 3D maps
fuel pulse Final injector pulse width in milliseconds
vacuum Intake manifold vacuum pressure in the preferred units
advance Final ignition advance relative to TDC in degrees
02 left Raw left narrowband sensor value in volts
02 right Raw right narrowband sensor value in volts
baro External barometric sensor reading in the preferred units
aux n Raw auxiliary input value in volts
post start Current active post start fuel enrichment trim in percent
input follow Raw input follower value in volts
batt volts Voltage measured at the main positive power pin in volts
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load Current load versus maximum measurable load in percent
load spread Current load relative to configured load spread in percent
rpm spread Current rpm relative to configured rpm spread in percent
stt left Current fuel trim produced by the left module in percent
vetil PID Output of first intake VCT PID controller in percent
veti2 PID Output of second intake VCT PID controller in percent
vctel PID Output of first exhaust VCT PID controller in percent
vete2 PID Output of second exhaust VCT PID controller in percent
raw tps Raw throttle position sensor value in 0 to 255 range

ext AFR/LMBD External wideband AFR reading in the preferred units
variable n Reserved for future expansion

Each variable can also be plotted on the graph monitor on the logging screen. Under each
dropdown there is a color selection tool to select which color to use to trace the channel
value on the graph monitor:

Log vanable 1

Click on the right-facing arrow button to scroll through the colors available for the plot
line. If no plot line is desired for a channel, click on the “none” button under the dropdown
for the channel variable:

Log wariable 1
engine zpeed [rpm]ﬂﬁ
Motrace » |{FsEE:

Once a profile is created, select File->Save profile to save the profile:

it Log data
File W

Load profile |T
m F 1

Save profile efault |

Export C5V

Export raw log

Import raw log g

Exit

e
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This will open a file dialog box. Enter a name for the profile that you will be able to easily
identify it by and click the Save button:

)

My Recent
Documents

-

Desktop

-,

My Documents

Savein: | | Memesis

I helppics

logprefs.lgp
training.lgp

defaultlogprefs.lgp

tuning. lgp
File name: |rrr,r|:-rofile| j Save [ |
Save as type: |Igp files j Cancel

To avoid having to load a profile every time the laptop software is used to log data, it is a
good idea to create a default profile. Select File->Save profile as default to make the
current profile the default profile automatically loaded whenever the laptop software starts:

IEY Log data
File U

Load profile

([

Save profie

Export C5V E g

Expart raw log
Impart raw log :

Exit

Select View->Show/hide setup to hide the profile setup widgets and make more room on
the logging screen for the data grid. Select the same item again to bring the setup widgets
back if you need to make changes to the profile again:
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IE Log data

File BUEY

Maonitor data
enc
Ram dump

To use a profile created at an earlier time and saved, select File->Load profile:

IEY Log data

Save profile % .

Save profile as default

Export CSVY
Export raw log
Import raw log

Exit

This will open a file dialog box. Select the file containing the desired profile. The profile
will be loaded from the file and the data buffer will be reset using the variables selected for
each channel in the new profile:

Loak in: | =) Nemesis j £ Ef-
_2 |y helppics
3 defaultogprefs.lgp
My Recent logprefs.lgp
Dnmimerrts training.lgp
?[‘ tuning.lgp
Desktop
',
My Documents
vy Computer
g File name: || ﬂ Open | El
My Metwork Files of type: |Igp files ﬂ Cancel
STEE [ Cpen as read-anly
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Data Collection

At the bottom of the logging screen, a progress bar will indicate how many minutes of the
available hour have been logged and how many minutes remain:

AENNEEEERNNNENNERRNNNEEEED J 52 mirutes logged, 8 minutes remaining
4 3

At any time, the current logged data can be thrown away and the buffer cleared for another
hour’s worth of data by clicking the Reset log buffer button:

grid | Feset log buffer \ej !
1%

To bring the data that has been collected in the logging buffer in the viewing grid, click the

Populate grid button:
Populate grid %J Fe

A progress bar will indicate the collection buffer is being moved to the display grid. Once
complete, use the vertical and horizontal scroll bars to view the logged data in the grid:

Jf] Log data

File  View

timestamp engine speed | AFR/LMBD tps baoast vehicle speed | knock ramp air temp duty cycle knock ret. wastegate PID | -

aEpaapM I _ﬂ
4 »
B o Rieset log buffer | illjlllllllllllllllllllllllllj BE minutes logged. 4 minutes remaining << Log | <Log| Logs | Logss |
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When logging is complete, the logging window can be exited by selecting the File->Exit
menu item:

EII Log data

Load profile
Save profile
Save profile as default

Export C3V
Export raw log

Import raw log a

Logging is suspended when the logging window is dismissed, but the data buffer is not
cleared and logging immediately resumes when the screen is re-entered.

Data Export

The data in the grid can be exported to a comma separated values file for examination at a
later time or to allow other programs access to the data. Select File->Export CSV:

m Log data
File RIEY
Load profile

Save profile
Save profile as default

Expoart raw log t%

Impart raw log

Exit

This will open a file dialog. Enter the name of the file that the data will be written to and
click Ok to complete the export:
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Save in: |E} MNemesis ﬂ Ifi( "
_2 I helppics
\ .n:s'-.-'

My Recent
Documents

f‘[-

Desktop

9

My Documents

39

My Computer

‘g File name: |In:|gD1 j Save [: |

My Network ~ Save as type: |-:s~.r files j Cancel

Flaces

Raw Logs

Select File->Export raw log to save the contents of the data buffer to an raw log file:

IE Log data
File RISY

Load profile
Save profile
Save profile as default

Export C5Y

Impart raw log %

Exit

This will open a file dialog. Enter a name for the raw log file that will easily allow you to
identify it later. Click the Save button to save the file:
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Savein: |B Memesis ﬂ £¥ EB-

: 2 IChhelppics
! test.rd|

My Recent = training.rdl
Documerts .

?"l___
Deskdop
AN

My Documents

My Computer
@ File name: |In:|g oo j Save [: |

My Network ~ Saveastype:  |rdlfiles | Cancel |

Places

The File->Import raw log menu item to read the contents of a raw log file back into the
viewing grid:

m Log data
File RIEY

Load profile
Save profile
Save profile as default

Export CSV
Expart raw log

Exit g

This will open a file dialog box. Select the raw log file to import and click Open:
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Open @

Lock in: |Bnemesis j = cF E-
é (Drhelppics;
My Recent
Documents
=
[
Desktop

My Documents
My Computer
@ File name: | j Open
My Network  Files of type: Irdl files | Cancel
Places

[ Open as read-only

The laptop software must be disconnected from the Hydra Nemesis 2.6 unit in order to load
a raw log file. Otherwise, the following message will be presented and the import will be
cancelled:

Nemesis 2.64 tuner R1

\!‘) Itis not possible to import the contents of a log file when the data logger is recording (online mode)

The scroll bar on the grid buffer and the log fast forward and rewind buttons can then be
used to play through the log and display it numerically and graphically in the grid:
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knock, ret. waztegate PID | fuel pulze advance batt woltz ztt left -

————l LS <<Lng|<LDg|LDg>|LDg>>
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Learn Data

This section covers the learn data feature which is used to perform auto tuning. To access
the learn data panel, select Tools->Tuning Tools->Learn data:

. LOAD] (c:\program files\nemesis\l

i El View  Help
System tools k
Viewing tools k

Log deta
File tools

) Analysis tools

{| Migration tools

it Activate Feature
A

4
[
[
2

This feature is available only if the learn data function has been activated with a suitable
software key purchased from your Hydra EMS dealer. This activation key is included in
the cost of the O, wideband option. If the learn data feature has not been activated, the
menu item will be grayed out:

= Log data
File tools k
i Analvsis tools 3
The learning function applies to the current 3D map selected. Most 3D maps do not have a

learning feature. Selecting the learn data feature on any 3D or 2D map that does not have a
learning mode produced the following message:

Memesis 2.64 tuner R1

L
1 ) There is no learning function for this map or setting group

Currently, only the 3D VE table and 3D Programmed MAP table have a learning mode.

VE
If the learning feature is selected when the 3D VE table is selected, the laptop software will

make adjustments to the VE table so that the target AFR value indicated by the target AFR
table matches the O, wideband sensor value:
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[E{ Autotune VE map

VE [RPM, LOAD] %

ARROWS BY MAP
target AFR =093 feedback AFR =111 Ok

Auto tuning should be used only in a controlled environment and only after the VE map
has been tuned enough that there are no large AFR holes or spikes. Otherwise, the car may
behave very erratically as these holes are partially filled or removed by the auto tuning
function. Also, it is very important that closed loop fuel adjustments be disabled while the
auto tune tool is in use. Otherwise, very strange and erratic results may be obtained as the
closed loop and auto tuning tool fight to control the target AFR.

When the auto tuning session is complete, click the Ok button to save the changes made to
the VE table and exit the learning feature.

Programmed MAP

The learn data tuning tool can be used on this map to populate it with a real manifold
pressure signal from the manifold pressure (MAP) sensor. Depending on the intake setup
and aggressiveness of the cams, a large vacuum manifold may be required to produce a
strong enough vacuum signal for learning. This manifold can then be removed or made
much smaller after the learning is completed to provide a faster responding load signal for
fuel and timing calculations.
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Open From UNIX Emailed File

This section covers the open from UNIX© emailed file feature which is used to open an
s26 file that has been emailed through a mail program. To access this feature, select Tools-
>File Tools->Open from unix emailed file:

, LOAD] (C:\Program Files\nemesis\nissan350z.s26)

LGl View Help

- System tools »
! Viewing tools »
< Tuning tools »
Open from unix emailed file

Analysis tools » Import map fragment
Migration tools » Import default injector reponse map
b

Activate Feature Analyse map

This will open a file open dialog:

Open [E

Look in: |@nemesis j cF B2~

L‘b helppil:s

My Recent lastsaved.s26

Documerts nisean 350z.526
?i_- template. 526
VErsion26.526
Desktop

Y

7

My Documents
Ny Computer
‘g File name: |I:uasemap.525 j Open |
My Network  Files of type: |526 files | Cancel
Places

[~ Open as read-only

Select the emailed file to open and click the Open button to open the file. Artifacts
normally attached to the file when it is emailed will be automatically removed. This
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process may not work in some cases and the most likely result is the following error

message:

Memesis 2.64 tuner R3 E|

L] ": The file is not a valid 2.64+ file
[ ]

A more reliable way of sending maps and settings over email is to compress the file first
send it to a compressed folder by right-clicking on the file in Windows© explorer:

1 “1 11

Create Shortout

Delete _J Mail Recipient
Rename

My Documents
Properties

3sgte-540cc-264cams. 526

§ ?ﬁgtE:EJHZIcc stockcams, 526

}
@ Desktop (create shortout) tg

2 DirectCD Drive (D)

W Editor

2, DVD/CD-RW Drive (D:)

Then right-click on the compressed (zip) folder and send it to the mailer:

r_-?""l readme, txt

Tyt Document

B
Search...
Explore
1) Compressed (ped) Fodr
Cut @’ Desktop (create shortout)
Copy &, DirectCD Drive (D)
Create Shortcut W Editor
Delete
Rename
My Documents
Properties ‘2, DVD/CD-RW Drive (D:)

This will prevent the mailer from corrupting the file in transit. The recipient will need to
reverse the process by extracting the original file from the compressed folder and then

opening it as a normal s26 file.
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Import Map Fragment

This section covers the import map fragment feature. To access the this feature, select
Tools->File Tools->Import map fragment:

, LOAD] (C:\Program Files\nemesis\basemap.s26)

Al View Help

g System tools »
! Viewing tools »
7 Tuning tools »
Open from unix emailed file

Analysis tools »
Migration tools »
Activate Feature #

Import default injector gunse map

Analyse map

This will open the import file fragments dialog:

IE Import file fragments
File

[Conor] Maps Mo fragments selected
[Cromior] 30 Fuel Calibration
[Dronor] 30 Ignition Calibration
[Dianor] 30 Engine Calibration
[Conar] 20 Fuel Trims
[Corar] 200 Ignition Trims
[Dronor] 20 Engine Calibration
[Dianor] 20 Boost Control
[Conar] 200 |dle Speed Control
[Cromor] 20 Starting
[Dronor] 20 Clozed Loop
[Dianor] 20 Gear
[Comor] 20 Phdbd
[Cionor] 20 Expansion
[Dronor) SettingzModules

[Dianor] Comments

[Cronor] Pazswords

[Cromor] 30 Phwdhd 9

[Dronor] 30 Phadkd 10

[Dianor] 30 Py 11

[Conor] 30 Phwibd 12

[Cronior] Settings 1

[Dionor] Settings 2

[Dronor] Settings 3

[Cronor] Settings 4

[Cronor] Settings 5

[Dionor] Settings &

] ] O O s O Oy O O B Oy O
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This feature is available only when the laptop software is not connected to the Hydra
Nemesis 2.6 unit. If the unit is connected to the laptop software, the import map fragment
menu item will be grayed out:

, LOAD] (C:\Program Files\nemesis\basemap.s26)

aLGEE View  Help

System tools »
Viewing tools »
Tuning tools k

M Open from unix emailed file
Analysis tools »

Migration tools »
Activate Feature » Analyse map

Importing map fragments allows specific maps and settings from other files to be
individually imported into the current maps and settings contained in the laptop software. It
is also the only method to convert maps and settings from older Hydra Nemesis 2.1 and 2.5
version files into the 2.6 system.

The first step in importing map fragments is to select the donor. Use the File menu item to
select the appropriate donor file version:

Jit! Import file fragment

Open V2. 1 donar file
Open V2.5 donar file
Open V2.6 donor file
Exit k b
I - Donorl 3D lanition C.

If a version 2.6 file is selected, the open dialog box will allow you to open any s26 file
from any storage device connected to the laptop. After selecting the desired donor file,
click the Open button:
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Open .

x]

Look in: | () nemesis j £F ER-
_2_ [C)helppics
My Recert lastsaved.s26
Documerts nissan350z.526
f[ template.s26
version2a.s2o
Deskiop
Nty Documents
My Computer
‘g File name: |basema|3.325 j fE : I
My Networc Files of type: |s2EfiIes j s
Places [ Open as read-only

The next step is selecting the maps and settings from the donor file to import into laptop.
Click the [+] of the map group containing the map you wish to import:

it Import file fragments
File Import

Select Al Select nohe Expand all | Contract all Impart list

[Donar] Maps Selected map fragments:
[Donar] 30 Fuel Calibration
[Donar] 30 [gnition Calibration
[Donar] 30 Engine Calibration
[Donar] 20 Fuel Trims
[Donar] 200 Igrition Trims
[Donar] 20 Engine Calibration
[Donar] 20 Boost Control

][]~ [ [

This will expand the map group and show all of the maps belonging to that group:

Jit! Import file fragments

File Import
Select Al Select none Expand all Cantract al Impart list
[D'onor) Maps #| |Selected map fragments:
=l [Danor] 30 Fuel Calibration
[% [Donor] Baze fuel table [RPKM, LOAD]

[Danor] Anti-lag fuel tim [FIPM, LOAD]
[Donor] Anti-lag active fuel cut cycles [RFM
[Danor] Ausiliary fuel tim [RPM, LOAD]
[Dramar] VE [RPM, LOAD)
[Donor] Launch fuel cut cycles [RPM, TPS]
[Donor] Flat-shift fuel cut cycles [RPM, TPS
[Donor] Anti-lag inactive fuel cut cycles [RP
+-- [Donor] 30 |gnition Calibration
+ IMAamarl A0 Fraime Calikratine
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Double-click on any map or setting to add that item to the selected map fragments import
list:

Jit! Import file fragments

File Import
Select Al Select hone | Expand all | Contract all |rpaort list
[Donor) Maps # | |Selected map fragments:
= [Danor) 30 Fuel Calibration Baze fuel table [RPM. LOAD]

[Donaor) Basg fusl table [RPM, LOAD]

[Dionor] Antlagy fuel tim [RPR, LOAD]
[Conor] Anti-lag active fuel cut cycles [RPM
[Donar] Ausiliary fuel trim [FPH, LOAD]
[Dronor WE [RPR, LOAD)
[Donar] Launch fuel cut cycles [RPM, TPS]
[Donor] Flat-ghift fuel cut cocles [RPM, TPS
[Donar] Antilag inactive fuel cut cycles [RP

+]- [Donor] 30 [grition Calibration

Continue the process until the all the desired maps and setting are added to the selected
map fragments list. Double-clicking a second time on any selected map or setting will
remove it from the selected map fragment list.

If all but one or two fragments are needed from a donor file, it is easier to click the Select
All button to move all available maps and settings from the donor file and then double-
clicking just the fragments to not import. Click the Select none button to completely clear
the selected map fragments list and start the selection process anew.

Click the Expand all button to expand all of the map groups in the selection panel. Click
the Contract all button to contract all the groups back to their original display state.

When the selected map fragments list contains the maps and settings to import, click the
Import list button and the selected maps and settings will be imported from the donor file.

If a version 2.1 or 2.5 donor file is selected, the open dialog will allow you to open any s20
file on any device connected to the laptop. If the Select All button is clicked when a version
2.1 or 2.5 donor file is selected, the following message will appear:

Nemesis 2.64 tuner R3 ﬁl

Ll
\"IJ‘) The donar file is an older version and does contain all selected fragments

Only the maps and setting available in the donor file will be added to the selected map
fragments list. As with importing from a version 2.6 donor file, click the Import list button
to import the older version maps and settings into the current laptop maps and settings. The
maps and settings that do not exist in the earlier version donor files will be left untouched.
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For this reason, it is essential to examine all the maps and settings after importing from an
old version donor file and manually setting any maps and setting that may need attention.
In particular, many items in the Settings 1 map groups do not transfer perfectly from older
file versions and will be explicitly called out by the laptop software when the settings panel
is selected. You will see several messages of the following nature when selecting Map
Group->Settings 1 after importing an older version file:

Nemesis 2.64 tuner R3 r‘s_<|

@ Text box setting error: Decel cut enable

Click Ok to continue through all the messages. Examine each setting panel looking for
items highlighted in red:

bE Setti ngs

Settings  Tools

|D_l,lnamiu: enleanment u:u:-effiu:ienli m Enter | I_
| Decel cut enable | Enter [:

| Map pump threshald | Enter

| b arifold wetting coefficient | m Enter

All these items must be carefully checked, modified if required, and the Enter button
associated with them must be clicked to un-highlight them.

Once the highlighted setting items are all verified, you can save the converted maps and
settings to a version 2.6 file on the laptop and then re-establish a connection to the Hydra
2.6 unit and save it to the ECU.
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Import Default Injector Response Map

This section covers the import default injector response map feature. To access the this
feature, select Tools->File Tools->Import default injector response map:

, LOAD] (C:\Program Files\nemesis\basemap.s26)

G El View Help

g System tools *
! Viewing tools *
< Tuning tools 4
Cpen from unix emailed file

Analysis tools r Import map fragment
Migration tools r Impart default injector reponse map
. A

Arctivate Feature Analyse map

This feature is available only when the laptop software is not connected to the Hydra
Nemesis 2.6 unit. If the unit is connected to the laptop software, the import default injector
response map menu item will be grayed out:

, LOAD] (C:\Program Files\nemesisibasemap.s26)

AGEl View  Help

System tools »
Viewing tools k

Tuning tools »

M Open from unix emailed file
Analysis tools »

Migration tools »
Activate Feature » Analyse map

This feature allow the 2D Injector response map to be set up with a default starting
calibration based on the known impedance of the injectors and any injector pack resistor
present in the vehicle.

You will need an ohmmeter to determine the impedance of your injectors. Remove the clip
from any one of your injectors and put the two probes from the ohmmeter against each of
the pins on the injector. Write down the resistance value. If there is an injector resistor pack
on the vehicle, unplug it and measure the resistance across one of the resistors in the pack.
Add the resistor pack resistance to the injector resistance. This is the total effective
impedance of the injector as seen by the Hydra Nemesis 2.6 unit.

From the import default map fragment panel, select the value that is closest to the total
effective impedance measured and click the Load button:
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Jit! Import default map fragment

i* 116 ohm injector responze map

i 10 ohm injector rezponze map
i 2.5 ohm injectar rezponze map

i 1 ohm injector responze map

Load E Cancel

This will load the starting default injector response curve into the 2D Injector response
map:

EEX

Once the default injector response curve is loaded, you can re-establish a connection to the
Hydra 2.6 unit and save the new map to the ECU.
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Analyze Map

This section covers the analyze map feature. To access the this feature, select Tools->File
Tools->Analyse map:

or response [BATT] (C:\Program Files\nemesis\basemap
G El View Help

g System tools *

! Viewing tools *

< Tuning tools 4 e
Cpen from unix emailed file

Analysis tools r Import map fragment
Migration tools r Impart default injector reponse map
Activate Feature #

Analyse map

The analyze map feature will examine the current maps and setting in the laptop and make
some basic evaluations regarding each of them. Any potential issues or items that deviate
from the expected norm will be indicated in a series of messages such as the following:

Memesis 2.64 tuner R3

i 2D Fuel Trims:;ISC position trim [ISC]
\‘) Standard deviation error [2048]: the map is too different to the template map
Map zero count error [0]: the map does not contain the necessary zero points

It is a good idea to examine each map indicated by the messages. This feature is not
intended to be a replacement for experience and good judgment. There will be cases where
a properly calibrated map may produce a message. There will also be cases where poorly
calibrated maps will not be called out.
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Ram Dump

This section covers the RAM dump feature. To access the this feature, select Tools-
>Analysis Tools->Ram dump:

el table [RPM, LOAD] (C:\Program
View Help
System tools

[
Viewing tools »
Tuning tools »
b
b

File tools
Analysis tools
Migration tools

3
Activate Feature »

This will open the analyze RAM dump panel:

Jit! Analyse Ram Dump

Analyse

4 ﬂ Zoom <less... more

x|

This feature is intended specifically for analyzing and diagnosing vehicle to Hydra
Nemesis 2.6 unit interaction issues. You should access this feature only under the guidance
and direction of your Hydra EMS dealer.

Select Analyse->Exit to exit the analyze RAM dump panel:

Analyse

Trigger test [
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Migration Tools

This section covers the migration tools. These tools allow you to migrate a standard pulse
width base fuel table to a VE table and vice-versa. These tools are only available when the
laptop is not connected to the Hydra Nemesis 2.6 unit. Otherwise, the menu items to access
these tools will be grayed out:

Eion 3 ONLINE PROGRAMMER

0Tl View Help
System tools
Viewing tools
Tuning tools
File tools
Analysis tools
Migration tools k 3

v v vy v v

Activate Featuri\ »

VE to Fuel Base Table

This feature allows a calibrated VE table to be migrated to the Base fuel table. The laptop
software will calculate the resultant pulse width for very one of the 32 by 32 cells in the VE
map based on the settings in the AFR/LAMBDA target table, Injector flow rate and
Cylinder capacity.

To perform the conversion, select Tool->Migration tools->VE to Fuel Base Table:

el table [RPM, LOAD] (C:\Program Files\nem
i BEER View Help
System tools r
Viewing tools »
Tuning tools *
3
3
3

File tools
Analysis tools

Migration tools VE to Fuel Base Table

Activate Feature ®|  Fuel Base Table to VE k

The previous settings of the Base fuel table will be erased and replaced with the calculated
pulse width values. If the Hydra Nemesis 2.6 unit was operating properly in VE mode, VE

mode can be disabled and the unit will operate as before except the pulse width values will

be taken from the base fuel table rather than calculated from the VE table.
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Fuel Base Table to VE

This feature allows a Base fuel table to be migrated to the VE table. The laptop software
will calculate the VE corresponding to the indicated pulse width for very one of the 32 by
32 cells in the Base fuel table provided the AFR/LAMBDA target table, Injector flow
rate and Cylinder capacity reflect the proper operating condition of the motor.

To perform the conversion, select Tool->Migration tools->Fuel Base Table to VE:

el table [RPM, LOAD] (c:\program files\neme
View Help
System tools *
Viewing tools *
Turing tools 4
File tools r
¥
»

Analysis tools

Migration tools

Activate Feature #

This migration process is required if the Hydra Nemesis 2.6 unit is running in pulse width
mode and the auto tuning process is needed. Since the auto tune process works only on the
VE table, migration from and after the auto tuning process migration back to the Base fuel
table is required. The migration process is also very useful if you are curious to determine
what the real VE of the motor is even when the tuning has been done in pulse width mode.
Remember that to get an accurate picture of the real volumetric efficiency of the motor, it is
essential that the AFR/LAMBDA target table, Injector flow rate and Cylinder capacity
reflect the actual operating condition of the motor.
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Activate Feature

This section covers the activate feature tool. The only optional feature on the laptop
software is the enablement of the learn data feature which is used for auto tuning the VE
table. The price of this feature is included with the wideband O, option or it can be
purchased separately from your Hydra EMS dealer. The activation of the learn data feature
applies to the laptop that the laptop software is installed on. Once activated, the feature can
be used on that laptop regardless of which Hydra Nemesis 2.6 unit it is connected to.

To use the activate feature, select Tools->Activate Feature->Learn Data:

View Help
System tools
Viewing tools
Tuning tools
File tools
Analysis tools
Migration tools

Activate Feature »

[ [

[
2
2
2
2
4

This will open the activate feature panel:

&, Activate Feature: Learn Data

Fleaze enter the feature activation key.

Feature Activation Key ||

IF pou intend to purchaze the feature activation key, pleaze wiite
dowin the machine |0 below and fanmard that bo ug along with your
request.

b achine 10 |D00B229ECDET

] Caricel

Write down the number indicated in the Machine ID box exactly and email it to your Hydra
EMS dealer for the Feature Activation Key. Click Cancel to exit the panel until the Feature
Activation Key is obtained.
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When the Feature Activation Key is emailed to you for your laptop, go back into the
activate feature panel, enter the Feature Activation Key exactly as it is given to you into the

Feature Activation Key edit box and click the Ok button:

&, Activate Feature: Learn Data

Fleaze enter the feature activation key.

Feature Activation F.ey ABCDEF 234567530

request.

[f wou intend to purchaze the feature activation key, pleaze write
dovin the maching |0 below and fanmard that bo ug along with waur

bl achine 10

;—th

[D00BCDSE7229E

Cancel

If the Feature Activation Key is entered incorrectly, the following message will appear:

Nemesis 2.64 tuner R3 [zl

Activation key is invalid!

Press the Ok button, re-enter your Feature Activation Key properly and try again.

If the Feature Activation Key is correct for your laptop, it will be accepted and the Tuning
Tools->Learn data menu item will no longer be grayed out:

View Help

. LOAD] (c:\program files\nemesis\l

System tools k
Viewing tools k
File tools k
) Analysis tools r
{ Migration tools ¥
it Activate Feature »
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Arrange

This section covers the default main windows arrangement feature. There are three default
arrangements of the five main windows that can be selected using the View->Arrange A,
View->Arrange B and View->Arrange C menu items:

Arrange preferred

Arrange B ﬂ!

Arrange C
Inputs

Fuel multipliers
LTT table

The default preferred arrangement can also be set up on the preferences panel accessed by
selecting the Tools->System Tools->Preferences menu item. Select the radio button
corresponding to your preferred arrangement for the DEFAULT VIEW item:

DEFAULT VIEW { VIEW A { FIEW B fT%WE WC
Click the Save and exit button:

{~ ENABLED (v DISABIED

Save and exit | Ok

The laptop software will always start with your preferred arrangement. Also, the View-
>Arrange preferred menu item will arrange the windows to the preferred arrangement:

I Arrange A %

Arrange B
Arrange C
Inputs

Fuel multipliers
LTT table
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Inputs

This section covers the inputs status window feature. This feature can be accessed by
selecting View->Inputs:

Arrange preferred

Arrange A
Arrange B
Arrange C

Fuel multipliers u!

LTT table

This will open the inputs status window:

34 Inputs E|
Input  State Request type Use Request type  Status
AUX1  High ACHIGH  Used ACHIGH  Active
AUX2  High aC Low RS ac Low [Eee
AUX 3 High LaUKCH HiGH [JTRESEE LaUKCH HiGH [RESiRe
ALK 4  High LaUNCH Low [JREEE LAUNCH Low [SEe
a5 [ ANTI-LaG HIGH [JTREEEE) ANTI-LAG HIGH [TEEe]
U 6 [ ANTI-LAG LOw [JTREEEE ANTILAG LOw [EEe]
AUX 7 High AUREILARY MaPS HIGH [JREEE) sUREILARY MaPS HIGH [SEe]
AUXE  High AURHILIARY MAPS LOw RS AUREILIARY MAPS LOw [SEe]
] | INPUT FOLLOWER [JREEE] INPUT FOLLOWER [
aux 10 S MPUT FOLLOWER FEEDBACK [JURUEEE]  NPUT FOLLOWER FEEDEACK |TRESINE
aux 11 [ BARO GM 1 Bar RIS BAR0 GM 1 Bar [EEe
aux 12 [ BaR0 HOND. [ BaR0 HOND [TEEE
aux 13 [ MaP GM 2 Bar RIS MaP GM 2 Bar [JSee
U 14 SR Map 5 Bar (RIS Map 5 Bar (S
U 15 [ vaLET HiIGH [ vaLET HIGH [T
U 16 [ waLET Low R waLET Low [T
AUX 1 Pullup BACKUP IGNITION HIGH [JETRESEE BACKUP IGNITION HIGH [TRECie
AUX 2 Pullup LnEAR AFF (RS LnEAR AFF [EEE]
AU 3 Pullup STEER LOAD HIGH [JiEEsa] STEER LOAD HIGH [SSe]
AU 4 Pullup STEER LOAD LOW | Used STEER L&D Low [RSSiRel
AU 5 Pull-dwn FLAT SHIFT HIGH [TREEEa) FLAT SHIFT HIGH [TEEie]
AU E Pull-dwn FLAT SHIFT LOw [JTREESa FLAT SHIFT LOw [ESie]
AUX 7 Pullup TRaCTION HIGH [JREEE TRaCTION HIGH [EEie
AUXE  Pullup TRACTION LOvw [JREEEa TRACTION LOw [Eeie]
AU S Pull-dwn FH | Unused | FH [ Inactive |
AUK 10 Pull-dwn FL | Unused | FL [ Inactive |
AUX 11 TEA FH | Unused | FH RS
AUX12  TEA FL | Unused | FL | Inactive |
AUX 13 TEA FH | Unused | FH RS
AU 14 TEA FL | Unused | FL | Inactive |
AU 15 TEA FH [ Unused | FH RS
AUX 15 TEA OFF  Used orr iREciel
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The inputs status window has three sections. The leftmost section shows the current digital
status of each auxiliary input, which is going to be either high or low. AUX11 through
AUX16 are reserved for future use even though they do not physically exist.

The middle section indicates for each request type if that request type is in use, which
means that it is assigned to at least one auxiliary input.

The rightmost section indicates for each request type if that type is active. This is very
useful in case where you wish to verify the status of a particular request. For example, if
you set up an auxiliary input to a switch to perform a launch request, this section will easily
allow you to verify that the request is active at the appropriate time.
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Fuel Multipliers

This section covers the fuel multipliers window feature. This feature can be accessed by
selecting View->Fuel Multipliers:

hD] (c:\program filesine

|1 Arrange preferred 1
a2 Arrange A

Arrange B

Arrange C

Inputs

LTT table t!.!

This opens the fuel multipliers window:

IE! Fuel multi pliers @

Multiplier Value (26)

Air temperature: 18.40
dTPS{dt: 0.00

Gear position: 0.00

ISC position: 0.00

Coolant temperature: 46.00
Barometric: 0.00

Cranking enrichment: 99.00
Long-term trim: 0.00
Throttle pump: 0.00

AC enrichment: 0.00
Knock enrichment: 0.00
Post-start enrichment: 45 .00

Indexed fuel {ms): b 765
Corrected fuel (ms): | 19.984

The fuel multipliers window shows the fuel trim values from all of the fuel trim and
enrichment maps. The indexed fuel value indicates the base fuel interpolated from the Base
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fuel table or calculated from the VE table depending on the operational fueling mode
selected. The corrected fuel value indicates the final calculated injection pulse value after
all of the fuel trims are applied. This window is very useful for determining which fuel
trims are currently having an effect on the final injector pulse width values.
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Long Term Trim Table

This section covers the long term trim table. This table can be accessed by selecting View-
>LTT table:

hD] (c:\program filesine

|1 Arrange preferred 1
a2 Arrange A

Arrange B
Arrange C
Inputs

Fuel multipliers

This opens the long term trim table:

m Long term trim @

LT

Orprm 800 rpme 1600 rpm 2400 rpm 3200 rpm 4000 rpm 4800 rpm 5603 rpm

High load 02 0% 0% 02 0% 0% 0 % 0%
Mid load 0 24 025 0% 02 02 0% 02 0%
Mid load 0 2 02 0% 02 02 0% 02 0%
Light load 0 2 0% 0% 02 02 0% 02 0%

The long term trim table indicates the current state of the long term learning feature of the
closed loop fuel adjustment mechanism. The long term trim table is used to remember if
the closed loop system is generally adding or subtracting fuel for each the various operating
regions of the fuel map. The average short term trim values will be recorded and these will
become the starting point for the closed loop modules as they enter each new region of the
fuel table. Using the long term trim table makes the closed loop system more efficient
when the base fuel table has been properly adjusted. If the long term trim feature is
enabled, this table will show the long term trim adjustments calculated as the closed loop
system operates.

It is possible to clear the long term trim table so that the long term trim values are all reset
back to zero. To clear the long term trim table, select LTT->Clear LTT:
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Hiah lnad [

To exit from the long term trim table, select LTT->Exit:

Clear LTT

Himb lnmd [
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Help

This section covers the help menu items.
This Map

On every 2D and 3D map, you can select Help->This map to bring up a short information
panel describing the purpose of the currently selected map:

RPM, LOAD] (c:\program

iﬂ Tuning this map%

Hotkeys
Dizgrams
About

This will bring up an appropriate message panel:

3D Fuel Calibration:Base fuel table [RPM, LOAD]

L.}
" ) This map contains the base fuel amount (in miliseconds) to be delivered when YE mode is not selected

Click the Ok button to continue.
Tuning this map

On every 2D and 3D map, you can select Help->Tuning this map to bring up an
information panel providing hints about how to adjust the values on the map for best effect:

DM, LOAD] (c:\program

Hotkeys

Diagrams
About

This will bring up an appropriate message panel:
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3D Fuel Calibration:Base fuel table [RPM, LOAD]

external meter) reaches a desired value. It is preferable to have the desired AFR values entered into the AFR. target

i J To tune this map, alter the milliseconds until the measured AFR. (from the integrated NTK LXHX sensing system, or
map. This will allow auto-tuning and wide band dosed loop (when activated)

Click the OK button to continue.
Hotkeys

The Help->Hotkeys menu item will bring up a panel listing all the navigation and editing
key functions:

. LOAD] (c:\program

B This map
Turing this map

Diagrams
About

This will open the hotkeys panel:

X

m Hotkeys

M awigation:

T] toggle between grid arrows and map amows
L] align grid by load/armow toggle
SPACEBAR] zeek load cell
ALT] menu hotkeys

F 3] open fuel baze map

F4] open spark baze map

F5] open YE map

FE] open knock threshold map
[F¥] open boost target map

[F&] seek load cell

Selecting cells:

ARROWS] move tuning position
CTRL+ARROWS] move mazs entry tuning position
EMTER] direct enter cell/cell:

E] direct enter cell/cells

Copying mass selected cells:

U] copy cellz up inY direction [or load)

D] copy cell: doven in ™ direction [or load)

F] copy cells forward in > direction [or rpm)

E] copy cells backwards in > direction [or rpm])

E diting cells:
] interpolate in = direction [or rpm)]
1 interpolate in ' direction [or load)
PAGELF] increment cell’s
PAGEDDWMN] decrement cell/s
1 divide cell/cells
k] rultiply cell/cells
4] add to cell/cells
5] subtract from cell/cells
0] quick. tune feedback. apply [key armow cell)

Modes:
[I] imperial/metric mode switch
[F1] track/hold mode switch

Operations:
[F2] =awve file under current name
[F9] maximize grid
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Click on the box at the top right corner of the screen to continue:

Diagrams

The Help->Diagrams feature is not yet implemented:

M, LOAD] (c:\program

This map
Tuning this map
Hotkeys

About u!

About

The Help->About menu item will bring up a panel indicating the version of the laptop
software:

M, LOAD] (c:\program

This map
Tuning this map
Hotkeys
Diagrams

Will open this window:

Nemesis 2.64 tuner R3

Company: HYDRA EMS

i J Software version: 2,64 revision 3
{c) 2008

Click the OK button to continue.
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