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4 . )
Caution!

Any custom calibrations created with this software are done so at the discretion of the

user and in no way represent the original calibration provided with the ECM. Installation

of a custom calibration will likely cause the vehicle to be non-compliant under U.S. EPA,
California and other emissions laws, rules and regulations. Any modification of the original
calibration can have adverse effects on the operation and durability of the engine including
destruction of internal components in the engine. This type of destruction can affect the safe
operation of the vehicle which may include a sudden loss of power and or control resulting

in an accident. The user assumes all responsibility for these modifications.
\ V.
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Installing the Software

Part 1 will guide the user through installing the TechniCAL software
on his/her computer.

1.1  Installing TechniCAL 3
1.2 Registering 5
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CcBuU Part 1  Installing the Software 3

Thank you for using TechniCAL software for your diagnostic and calibration needs. We feel that the
more you use the product and become familiar with its functionality, the more you will appreciate
its capabilities and become more adept at employing it to its full potential.

1.1 Installing TechniCAL

To install the TechniCAL software
. Insert the TechniCAL CD into the computer’s

CD drive
. Wait for the CD to display the Silicon Labs e ———
Drivers installation screen P i
. Click on ‘Install’ [
T B
NOTE

To specify a different location, click on ‘Change Install Location’.

. When the USB device driver completes its
download, the ‘Success; Installation completed

2 o ()

Silicon La|

successfully’ box will appear

1 Installation completed successfully
Versior

Installation Local

. Click on ‘OK’ et i

. . . i TechniCAL 3.0.0 (=T
. The TechniCAL setup wizard is next to appear. ) _
Welcome to the TechniCAL 3.0.0 Setup Wizard I il

Click ‘Next’ 2

The inztaller will guide you through the stepe required ta install TechniCAL 3.0.0 an pour computer,

‘WARNIMG: This computer program is protected by copyright law and intemnational treaties
Unauthorized duplication or distibution of this program, ar any portion of it, may result in severe civil
or criminal penalies, and will be prosecuted to the maximum extent possible under the law,

Cancel
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The ‘Select Installation Folder’ allows a different location to be specified.

Click ‘Next’

The ‘Confirm Installation’ screen is one last chance to verify the settings.

Click ‘Next’

i TechniCAL 3.0.0

Select Installation Folder P

The installer will install TechniCAL 3.0.0 to the: Following folder.

Tavinstallin this folder, click "Nest". Toinstall to a different folder, enter it below ar click "Browse™.

Folder

C:%Program FileshTechnical Services\TechniCaLYy Browse..
Disk Cost.

Inztall TechniCal 3.0.0 for yourself, or for anvone who uses this computer:

(% Evemone

" Just me

Cancel < Back

i TechniCAL 3.0.0

Confirm Installation

The installer is ready to install TechniCaL 3.0.0 on your computer.

Click "Next" to start the installation

Cancel < Back

Wait while TechniCAL loads onto your computer
Congratulations, “TechniCAL 3.0.0 has been successfully installed’

Click ‘Close’.

5 TechniCAL 3.0.0

Installing TechniCAL 3.0.0 P

TechniCAL 3.0.0is being installed

Pleaze wai...

Cancel

i TechniCAL 3.0.0

Installation Complete

TechniCAL 3.0.0 has been successfully installed.

Click "Cloge" to exit.

Please use ‘Windows Update ta check for ang critical updates to the \MET Framewark,
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Before the TechniCAL software can be used for the first time, it must be registered. Once this
sequence is completed, TechniCAL 3.0 can be opened and used without going through these

preliminary steps again.
1.2 Registering

To register your copy of TechniCAL 3.0

. At initial start up, the TechniCAL Serial Number entry box will appear.
. Type in the serial number of your copy of TechniCAL 3.0 located on the disk jacket.

Click OK
TechmCAL Serial Number

Pleaze enter your TechniCAl Senal Humber

ER543 . [36753 . |O9EMC

Ok | Canizel |

. After you enter the serial number, a registration key number is generated. Please provide
this registration key number in an e-mail to chris@custombuiltmotors.com
to obtain a valid activation key. Please allow 24 hours for a reply Mon-Fri 8am to 5pm pst.
. Enter the Activation Key provided in the e-mail reply.

. Click on ‘Activate TechniCAL.

TechniCAL Activation

Fleaze contact Technical Suppart for a walid Activation Key

Senal Mumber |BFE54EI-EE?53-EIEIE MC

Registration Key  |C8460-4F205-F2443
Activation Key |

Activate TechniCal Cancel

Congratulations! You are now ready to make use of TechniCALs features and capabilities.
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2  Product Overview

The Product Overview is organized into fifteen sections:

2.1 Navigating the screen 3
2.2 The TechniCAL Button and Main Menu 4
2.3 The Quick Access Toolbar 5
2.4 Ribbons 5
2.5 The Workspace 6
2.6 The Dashboard 6
2.7 Design Mode 6
2.8 The Floating Window 7
2.8-1 Chart Parameters 7
2.8-2  Mini-Dashboard 8
2.8-3 Parameters Table 8
2.8-4  Slew 9
2.9 Viewing Data 9
2.10  Logging Data 10
2.11  Charting Logs 10
2.12  Fault Codes 10
2.13  Slew Outputs 10
2.14  ECM Settings 10
2.15  Tuning and Calibrations 11
2.16  The Gateway Cord 11
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2.1 Navigating the Screen

Navigation describes the ways in which you can access features and functions within a software
program. A function may be executed by more than one method, just as an automobile driver can
take different routes through town to arrive at a destination. The software is designed to offer several
different navigation options to the user.

There are several navigation options to choose from:

. The TechniCAL Button’s pull down Main Menu. See more detail in section 2.2

. Right-Clicking on an object. A pop-up window will appear when many objects are
right-clicked, providing access to optional functions.

I[% Mormal Mode

MNew Gauge. ..
Mew Label, ..

Copy

Remove

Bring ta fronk
Send ta back

Properties. ..

e The Quick Access Toolbar. To the right of the TechniCAL button is an expandable bar where

icons can be placed to provide direct access to many functions. See section 2.3

 Short-cuts. Several functions may be accomplished by pressing the ‘Ctrl” key while also pressing
one or more keys on your computer keyboard.

For example, to access the Design Mode (covered in more detail in section 2.7 and Part 4 of this
manual), press and hold ‘Curl’” while you also press the ‘Shift’ and ‘M’ keys. These short cuts, if
available, are indicated in a balloon that appears when the cursor is hovered over a button.

Function keys (F1,F2, etc.) are also used for quickly accessing some features of TechniCAL.

* Ribbons. Replacing multiple toolbars and menus, ribbons are detailed in section 2.4

Table Of Contents
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TechniCAL Button

The ‘New Workspace’, ‘Open Workspace’,
the Main Menu are explained in more detail in Part 3 of this manual.

2.2 The TechniCAL Button and Main Menu

The TechniCAL button is the round icon in the upper left corner of the screen. Clicking on the
TechniCAL button accesses the pull down Main Menu.

e 7

Mew Workspace

Save Workspace

View

Wisual Style

7 OpenWorkspace...

Save Workspace As...

A

e

cBu

pull down Main Menu

‘Save Workspace’, and ‘Save Workspace As’ selections in

When the cursor is hovered over “View’, another pull down menu is activated to the right of
the Main Menu. This View pull down menu lists the options that can be viewed in the Floating
Window. The Floating Window is explained in section 2.8

j New Workspace

=
7 Open Workspace...

H Save Workspace

View
"

‘-ﬁ' Visual Style

TechniCAL - Fault Codes - [sample d

H Save Workspace As...

==
| /
»  Mini-Dashboard
_______ Show/Hide the Mini-Dashboard
[ Parameters Table
HQ. Show/Hide the Parameters Table
Slew
Show/Hide the Slew
&) Exit TechniCAL

in

| View’ pull down menu
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2.3 The Quick Access Toolbar
The Quick Access Toolbar, located directly to the right of the TechniCAL button, is an expandable

bar where icons can be placed to provide quick, direct access to many functions. A Customize menu
button to the right of the Quick Access Toolbar provides access to a pull down Customize menu.

(2) 27 "
Dashf Customize Quick Access Toolbar

v | Offline
@ v || Online

Current| Historical

Show Below the Ribbon
Mode

Minimize the Ribbon

The two standard icons on the Quick Access Toolbar, the Offline and Online icons, can be hidden
or displayed by checking or unchecking them on the Customize menu.

The placement of the Quick Access Toolbar can be changed by clicking on ‘Show Below the
Ribbor’. The ribbon below the Tabs may be hidden by clicking on ‘Minimize the Ribbon'.

Many of the buttons from the Tabs’ ribbon can be added to the Quick Access Toolbar, as well.

To add an icon to the Quick Access Toolbar

. Right-click on the button to be added to the Quick Access Toolbar
. Select ‘Add to Quick Access Toolbar’” from the pop up menu.

(<)
Dashboard F\ calibration [ |

Z‘ Add to Quick Access Toolbar \;

Minimize the Ribbon

I
Mode || Status || Actions

2.4 Ribbons

Like Microsoft Office 2007°, ribbons replace multiple toolbars and menus, and are easier to use
because they group features by common tasks. There are six ribbons; Dashboard, Calibration,
Logging, Charting, Fault Codes, and Settings. Each ribbon is divided into groups.

Table Of Contents
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TechniCAL Button

// Quick Access Toolbar Dashboard’ Tab
e ﬂ A TechniCAL - Dashboard - [sample dash

?35 Calibration (&l Logaing L~4] Charting 3_; Fault Codes -] Settings

+L+

1l i
Design = i

Mod =
Design
S Z

The ‘Design’ group of the ‘Dashboard’ ribbon

—

= & =l
— —

Ribbon
2.5 The Workspace

'The workspace is a configurable window that displays information. Workspaces are the place
dashboards, mini-dashboards, slew windows, calibrations, charts, and fault code windows are placed
and viewed. Workspaces can be saved and retrieved. You can create a wide array of workspaces that
can be tailor-made for specific applications.

Workspaces are covered in more detail in Part 3 of this manual.

2.6 'The Dashboard

The dashboard is a representation of a vehicle’s instrument panel. Its primary purpose is to display
live data when TechniCAL is communicating with an ECM. The two main components on the
dashboard are Gauges, and Labels. See Part 4 of this manual for more details.

2.7 Design Mode

Design Mode allows you to configure and modify a workspace, i.e.; setting up a dashboard and
mini-dashboard. The dashboard design process is covered in detail in Part 4.

To access Design Mode

. Click on the Dashboard tab

. Click on the Design Mode button in the Design group of the Dashboard ribbon

OR
. Use the ‘Ctrl’+Shift’+‘M’ shortcut

OR
. Right-click anywhere in the Workspace
. Click ‘Design Mode’ in the pop up menu.

Table Of Contents
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2.8 Floating Window

The Floating Window houses four screens; Chart Parameters, Mini-Dashboard, Parameters Table,
and Slew. Each of these screens are accessed by clicking on its respective tab in the Mode Bar

along the lower edge of the Floating Window. As its name implies, this window ‘floats’ and can be
positioned in various places. It can be ‘parked’ at the top, bottom, or on the left or right side of a
workspace. When parked, it is integrated with the program, but separate from the workspace. When
un-parked, its size can be adjusted by clicking and dragging the edges or corners of the window. It
can then be positioned at any convenient location on the screen by dragging and dropping.

To un-park the Floating Window

. Click on the window’s header bar. It will highlight

. Drag the window away from the edge of the workspace
. Release.

To park the Floating Window
. Click and hold on the window’s blue header bar

. Drag the window to the top, bottom (or side) of the workspace until a ghost outline expands

to the full width (or height) of the workspace

. Release.

2.8-1 Chart Parameters

One screen displayed in the Floating Window is the Chart Parameters screen. This screen lists the
parameters available when charting data (see part 6).

Chart Parameters

[ ata [kem Unitz

| Engine Speed RPM

[l Engine Ol Pressure Walts o |

O MAP Senzor [raw) kPa

O BARD kPa

[ “acuum Calculated kPa

| ECT Semsor [raw) Deg C

O] IAT [MAT) Sensar [raw) Deg / Mode Bar
TP lndiczhad fnnle Pearment :

B Chart Parameters > Mini-0 azhboard g Parameters Table -

Chart Parameters Tab

Floating Window is shown ‘un-parked’

Table Of Contents
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2.8-2 Mini-Dashboard

The Mini-Dashboard screen enables real-time data monitoring without having to be in the
Dashboard screen. The Mini-Dashboard is built using the same process as the standard Dashboard.
All the features and gauges of the standard Dashboard can be incorporated into the Mini-
Dashboard. Activate the Mini-Dashboard when you want to view real-time data in the Calibration,
Logging, Charting, Fault Code, or Settings window.

See Part 4 for more information on designing the Mini-Dashboard.

Ed S ‘F;e'[ Scalar MAP Sensor Yalts Valts Raw Map (Word)

e o o .
£ CamPhaser Scalar MAP Sensor [raw] kPa MAF’Input [pre-default value] Mlnl_Dasbboard ln
&5 Spark Scalar MAP Sensor kPa Filtered MAP Input [can be default value)

&0 Dt Scalar BARD kPa Barometer . 3
-0 Inputs Sl Wacuum Calrulatad kP Ve A l ;loatlng ‘Vlndow
#42) Calibration Settings < )
> o — — = h ked’ at th
#H Egr Sample period (E-10.000ms) [ I Recording duration ™ Repeat snown Par (4 at t e
{2 EngStat . .
Log file save location/name: B b b
5 oo g | = ottom of the screen.
#0D lac Lag file ECM type: Log file commments:
#45 Can
) Kook
&) 02
=0 OiLwl Aute start triggers: Mot Set: = Mat Set hd
L [ ot seb = [Hor e =
=+ Rewlimit [ when walue falls below El ™ when value falls below El
#4201 RpmAeduction
&2 Shiftlntermupt [7 when value excesds 3 ™ when value exceads 3
5 C3) Starter v
Mini-D ashboard 1 x
) . . Hrs
) Ry i Engine Run Time .00
A0 ; ® "
Check Engine Lamp Active () ‘
e &
§ @ &,
&
B
it B Bank A, WA S %
Mini-D' ashboard & Parameters Table Slew
f Offline - | Time: 00:00:00 % Design Mode Off | (£ AutoSync OFF | Readz

2.8-3 Parameters Table

The Parameters Table screen can display all the data sources in a list format. To choose which data
sources are displayed, right-click anywhere in the Parameters Table screen to access the ‘Select
Parameters’ dialog box. The desired items can then be selected from the list.

The box in the far left column is used to move a parameter up or down in the list. Left-click (and
hold) on the box and drag it to its desired position. Release to drop the item in its new position.

selected data item

insertion point
z'mlicated wbzle Parameters Table
holding left mouse - Datalem e v ek
button ..... Mekicle-Spesd MFH
U, el . Engine il Pressure Vols
\ L R
+ | Scalar MAP Sensor Voltz Yalks
Scalar MAP Senzar [raw] kFPa
Scalar MAF Sensor kPa F
b iri-0 azhboard & Parameters Table Slew
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2.8-4 Slew

The slew functionality of TechniCAL is housed completely in the Slew screen of the Floating
Window. See section 2.13 and Part 8 of this manual for more details on slew functions.

1AC Slew Made

X NolacSlew v

Desired APM Slew

2048

Check Engine Lamp Slew Mode

Fan Relay Slew Mode

Fuel Pump Slew Mode

< Nasiw <] Contols Fan Relay Duly Cycke Slew

< NaDupile <] Conirls Check Engine Lamp Oiveride

% NoDutputSleu - Contrals Discrete FuelPump Drveride:

Controls 140 Slew Mode (Select RPM Based)

=] Slew Desired RPM (Must Have IAC Slew Mode Active]

Range:  0.000000 to 4.000000)
stepi 1

Urits: RPH

Range: (£048.000000 to 2032..,

Step: 18

Rangs: 0.000000 te 2.000000)
Step: 1

Rangs: [0.000000 to 2.000000)
Step: 1

Rangs:  [0.000000 to 2.000000)
Step: 1

MiniDashboard \ ¢ Parameters Table Slew

2.9 Viewing Data

Data is represented on the Dashboard through the gauges you have selected. There is ECM input
data and output data available for viewing. This data is updated about 10 times every second. The
data shown is for your use and interpretation in your diagnostic and troubleshooting operations. To
begin viewing data, TechniCal must first communicate with the ECM. There are several different

ways to initiate this communication.

OR

OR

For more information on viewing data and initiating communication with an ECM, see Part 9 of

Click on the green Online icon in the Quick Access Toolbar

‘Onliné’ icon

N\

/

‘Offtine’ icon

&

.‘:J flﬁl >

Dashboard

| == | 7

Click on the Settings tab

Click on the green Online button

in the Connection group

Press the F4 button on your computer keyboard.

this manual.

Table Of Contents
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2.10 Logging Data

TechniCAL can record the data stream as it’s communicating with the ECM. This can be used as

very useful diagnostic tool in diagnosing driveability concerns. Many data points can be recorded
and saved in a log file. These recorded logs can then be viewed in chart form (see section 2.11) for
diagnosis. Logging is explained in Part 5 of this manual.

2.11 Charting Logs

The recorded data logs, as explained in the previous section, can be displayed as charts. This
charting function allows the technician to interpret the data and is a helpful aid in troubleshooting,.
Charting is explained in Part 6 of this manual.

2.12 Fault Codes

A fault code is a programmed indicator in the Engine Control Module (ECM) that is triggered by a
failed diagnostic test of a device or system. There are two types of fault codes that are used;

Active Fault Codes and Historical Fault Codes.

Fault codes are covered in more detail in Part 7 of this manual.

NOTE

It is highly recommended to write down all fault codes displayed before clearing them!

2.13 Slew Outputs

The ECM is capable of performing output tests and reset functions. Output tests are used to test
the ECM outputs for wiring or component problems. Reset functions are used to reset adaptive
controls. The Slew Output screen is located in the floating window with the Chart Parameters,
Mini-Dashboard, and Parameters Table screens. For more information on the Floating Window, see
section 2.8. Slew outputs are covered in more detail in Part 8 of this manual.

NOTE
Definition: Slew (verb, transitive) 1. To turn (something) on an axis; rotate. 2. To turn sharply; veer.

(noun) 1. The act of sluing. 2. The position to which something has slued.

2.14 ECM Settings

The TechniCAL software can communicate with the vehicle, once the ECM is specified and the
connection is made. Part 9 gives details on these settings and related functions.

Table Of Contents
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2.16 Tuning and Calibrations

One of the more powerful capabilities of TechniCal is the ability to modify the calibration files the

ECM uses to operate the engine. This ‘tuning’ of the ECM’s calibration files is covered in detail in
Part 10.

2.15 The Gateway Cord

The Gateway cord is the connection between the vehicle’s ECM and your computer. It plugs into
a USB port on your computer, and into the vehicle’s DLC (Data Link Connector). The cord
itself contains a small microchip that provides an interface between the ECM and the TechniCAL
software. The Gateway cord must be plugged into your computer for the TechniCAL program to
boot up.

NOTE

Since it is equipped with electronic components, the Gateway cord should not be subjected to
excessive heat, shock, or generally mishandled. Also, use care to prevent the cord from contacting
hot engine parts such as the exhaust manifold, as damage to the cord will result.

0000000
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3  Workspaces

This Part explores Workspaces. It is organized into three main areas:

1. Creating a New Workspace 3
2. Opening a Workspace 3
3. Saving a Workspace 4

Table Of Contents
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A workspace is a configurable window that displays information. Workspaces are where dashboards,
mini-dashboards, slew windows, logs, charts, and fault code windows are placed and viewed.
Customized workspaces can be saved to a file for future use and reference. You can create a wide
array and any number of workspaces that can be tailor-made for specific applications.

3.1 Creating a New Workspace
When you want to develop a dashboard from scratch, open a (AL bl

new workspace. Recent

Mew Workspace

. Click on the TechniCAL button in the upper left L s ) oo

~ \Doc

corner of the screen /7 OpenWorkspace.. c\Doc

. Click ‘New Workspace’ in the pull down menu. B sove v S
ave Workspace

Save Workspace As...

W [ 2

. Visual Style 3
3.2 Opening a Workspace
When you want to use or modify a previously configured
workspace file
. Click on the TechniCAL button in the upper left corner of the screen

. Click ‘Open Workspace’ in the pull down menu
. Select the file you wish to open from the Open Workspace File dialog box.

Qpen works pace file @
Lok, in: |Lf} TCAL workspaces j I‘j( '
E at sarnple dash 1
4 At sarnple dash 2
My Recent | s sample dash 3
Documents i sarnple dash 3a

Desktop

-7y

My Documents

-

ty Computer

My Metwark.  File narne: | ﬂ \ﬂl

Places
Filez of type: | TechniCAL Warkspaces [*.tow] j Cancel

Table Of Contents



4 TechniCAL User’s Manual

cBu

A recently opened workspace can also be selected from the list that is to the right of the icons in the
TechniCAL button’s pull down menu.

VAl Bl

Mew Workspace

F

e
7 Open Workspace...

H Save Workspace
H Save Workspace As...

‘_C:'gTechniCALiEI'l,Jun 08.tow

TechniCAL - Designer - [driveabil

Recent Workspaces
C:\TechniCAL3.0\driveability C.tow

C:\TechniCAL3.0\Feb 08.tow
C:\TechniCAL3.0\injector monitoring B.tow
C:\TechniCAL3.0\sample dash 2B.tow
C:\TechniCAL3.0\sample three.tow
C:\TechniCAL3.0\spark bias.tow
C:\TechniCAL3.0Jan08 tow

3.3 Saving a Workspace

To save a workspace

. Click on the TechniCAL button in the upper left corner of the screen
. Click on ‘Save Workspace As’

. Select the desired destination in the Save Workspace File dialog box

. Type in the desired name of the workspace you are saving

. Click on ‘Save’ in the dialog box.

NOTE

By selecting ‘Save As’, the original
workspace is preserved. If you wish

to permanently alter a workspace, use
‘Save’ from the pull down menu. This
will overwrite the original file with any
modifications that have been made since

opening the file.

Save workspace file @
Save it | |23 TCAL workspaces j &5 EB-
3 a8 sample dash 1
ué' 8 sample dash 2
My Recent a8 sample dash 3
Documents 28 sample dash 3a
Deszktop
My Documents
by Computer
by Metwork File namme: |sample dash 2h j Save |
Places
Save a3 type: |TechniEAL Workspaces ["tow] j Cancel

0000000
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4 Designing Dashboards

Designing Dashboards is divided into the following sections and subsections:

4.1. Design Mode 3
4.2. Gauges 3
4.2-1. New Gauges 3
4.2-2. Existing Gauges 4
4.3. Gauge Properties 4
4.3-1. Data Source 5
4.3-2. Type 5
4.3-3. Gauge Labels 7
4.3-4. Scale 8
4.3-5. Range 9
4.3-6. Miscellaneous 10
4.4. Dashboard Labels 11
4.4-1 New Label 11
4.4-2 Existing Label 12
4.5 Label Properties 12
4.5-1 Text 13
4.5-2 Font 13
4.5-3 Color 13
4.6 Organization 14
4.6-1 Moving Elements Individually 14
4.6-2 Organizing Clusters of Elements 14
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CcCBuA Part 4 Designing Dashboards 3

A dashboard is an area of the workspace that displays live data through gauges, much the same way
as a dashboard in an automobile. It is accessed by clicking on the ‘Dashboard’ tab. The tools for
designing and modifying dashboards are located in the ribbon below the dashboard tab.

4.1 Design Mode

The design mode is where dashboards and mini-dashboards are created and modified. See Part 2,
section 6 on how to access the design mode. The design mode can be utilized at any time to modify
your dashboard, even while monitoring live data. For the purposes of this section, it will be assumed
that we are in Design Mode unless otherwise indicated.

NOTE FP? =
When the Design Mode is activated

7 Dashboard
. The Design Mode button in the Dashboard ribbon will e
be highlighted in orange, and read; ‘Design Mode On’. ﬂ {::D |

Mew New
Label Gauge
Design

. Gauges and Labels on the dashboard will be outlined.
. The ‘New Label” and ‘New Gauge’ button

will become active.

4.2 Gauges

The main conveyance of information in the dashboard are gauges. There are nine types of gauges

and multiple data sources to choose from. The appearance of the dashboard can be highly modified
by altering the type, size, scale, range, and coloring of the gauges. This customization allows you to
configure the dashboard to your particular needs, and is covered in detail in the following sections.

4.2-1 New Gauge

To place a new gauge on the dashboard

. Click on the New Gauge button in the Design group of the Dashboard tab ribbon

o SLLL

. Use the ‘Ctrl’” + ‘Shift” + ‘G’ shortcut. Dashboard
F e

Aﬂ o)

Mew Mew

Label |Gayge|
Design L%
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OR
. . Mormal Mode
. Right click on the workspace
. c , Mew Gauge, ..
. Click on ‘New Gauge’. New Label...
NOTE
If a gauge is added to the dashboard while TechniCAL is
communicating with an ECM, that gauge will not display data
until communication is disconnected and then reconnected.
4.2-2  Existing Gauge :Drm: e
ew Gauge. ..
An existing gauge may be modified as well. Hew Lebel.
. « Copy
To modify an existing gauge
* Right click the gauge Remave
* Select ‘Properties’ in the pop-up menu. fring to rort

4.3  Gauge Properties

The Gauge Properties dialog box is activated when a new gauge is being placed or an existing gauge
is being modified. Many gauge properties may be selected to provide a customized dashboard that is
suitable for your particular needs. In the Gauge Properties dialog box there are six tabs;

Type, Labels, Scale, Range, Data Source, and Miscellaneous.

& Gauge Properties E|
Type lLabeIs] Scale ] Hange] Data Source] tisc. ]
i
&
]
270° anqgular a0® Angular an® Angular
Thermometer Wert, Bar Murneric
PPy PR
Thermometer Horiz, Bar Digital
[ Show border Ok, | Apply | Cancel ‘
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4.3-1 Data Source

The Data Source tab is where a specific source of data for a gauge is selected. The desired source
can be selected from the lists under the Status and History sub files. Selecting a data source will
automatically assign data parameters to various fields in the other tabs of the Gauge Properties
dialog box. For this reason, this should be the first selection made when placing a new gauge on the

dashboard.
7] Gauge Properties f'5_<|

Type ] Lal:uels] Scale ] Range DataSource l ize. ]

Select a pararmeter: —— Data Source tab

=0 [EEY
+-1_J Engine Data
+-0) Measurements

[ Show border (] | Apply | Cancel |

4.3-2 Type

The Type tab allows you to select from nine different gauge styles.

The 270° and 90° angular type gauges are useful in depicting fluctuating data as well as the relation
of the data to the overall range.

TP Indicated Angle Engine Speed PP Indicated Angle
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The Vertical and Horizontal Bar type gauges are also suited to depicting
fluctuating data and may be a space-saving option for your dashboard.

The Thermometer type gauges are useful in depicting temperature data.
Their appearance allows you to easily identify them from the other

TechniCAL User’s Manual

gauges on the dashboard.

The Digital type gauge depicts ON/OFF data.
It is most useful to depict data sources such as
‘Check Engine Lamp Active’ and ‘Starter Relay

Active’, among others.

The Numeric type gauge has many uses. It can stand alone with
its own caption and legend, or its caption and legend can be
turned off and placed on top of, or next to, another gauge to
supplement it with its numeric readout.

Numeric gauge layered on top

cBu

MAP Sensor

kPa

—

0 30

&0 80 120 150

Oil Pressure
==

— 4

=}

-

a2

-

[——1|

[——Ti]

Valls

IAT Sensor

Deg_C

-10 16 42 68 94 120

Engirm Couariismpsrizre

- 250
d=b 198
b 146
b 94
b 42

m

Fi

i"

i—i

Check Engine Lamp Active

of a 270° angular gauge
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4.3-3  Gauge Labels

A gauge’s caption, legend, scale factor, pointer color and dampening can be set in the Labels tab.

& Gauge Properties E|
T_I,Ipale ] Hange] Drata Su:uuru:e] iz, ]
Caption
Text: | | Colar: - -
Legend
Text: | | Colar: - -
Scale Factor
Factor: | E'-'I'E'E"Jﬂ Color: - -
Offzet: | E'-'I'E'E"Jﬂ
Fointer
Drampening factor: Indicator colar: - -
[ Show border (1]4 | Apply | Cancel |

The Caption is the gauge’s main identifier. It is located at the lower center of 270° and 90° angular

gauges and in the upper left corner of other gauges.

The Legend is the smaller label located near the center of 270° and 90° angular type gauges and in
the upper right corner of other gauges. It is typically used to indicate units on the gauge.

The Scale Factor is displayed near the legend. This is a multiplier that is used to
calculate the gauge’s reading. If set to zero, the gauge is read directly. However, a
cleaner look can be achieved by using a scale factor, as in the diagram shown.

An Offset is the reciprocal of a Factor. It is used to increase the resolution of the
gauge’s reading. For example, if the offset is set at 10, and the needle on the gauge
is pointing at 3, the reading would be 0.30.

Under Pointer, the color of the gauge’s indicator can be changed. Also, a
dampening factor can be applied to smooth out the movement of the indicator.
This is useful when observing erratic data, such as O2 sensors and injector

pulse widths.

caption

Table Of Contents
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4.3-4 Scale
Under the Scale tab, the gauge’s maximum and minimum scale range, color and width of the scale,

and tick marks can be modified.

& Gauge Properties E|

Type ] Lal:unge] [rata Su:uuru:e] hizc. ]

Scale
b irirnarm: b amirnurn: | 100 =

Scale Appearance

v Fill Scale

Wwidth Fill Calar: I:l -
Shadow Border Color: - -

ajor Ticks kinor Ticks
[v Shaow Major Ticks [v Show Minar Ticks
*) Autamatic * Automatic

Cuistom E Cuztom E

[ Show border ()4 | Apply | Cancel |

Maximum and minimum Seale can be entered to give the upper and lower limit of the gauge. It is
best to set the scale slightly more than what is anticipated to be read.

Scale Appearance can be modified by varying the width of scale and applying a shadow. If “Fill
Scale’ is checked, the ‘Fill Color’ and ‘Border Color’ selections are available. These color selection
windows will open an additional pull down menu, allowing a color selection from one of three
palettes; Custom, Web, or System.

At the bottom of the Scale tab are selections for Major Ticks and Minor Ticks. Tick marks are
radial reference marks along the scale. They can be turned off or on by checking or unchecking the
‘Show Major (Minor) Ticks selection box. If checked, then select either ‘Automatic’ or ‘Custom’
placement. Selecting ‘Custom’ activates the custom spacing window, where the desired spacing is
entered.
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4.3-5 Range

The Range tab allows for manipulation of a colored band or bands along the scale of the gauge.

& Gauge Properties §|

Type ] Lal:uels] Su:alta Su:uuru:e] hizc. ]

[ Show Bange

Circular Fange

Start Yalue: End W alue:
Start Calor: - - End Caolar: - -

Lower Hange

Skark W alue: Colar: Iil
tiddle Range
Stark W alue: Colar: Iil

|pper Range

End % alue:

D=
El=

StartValue: [00 =] Eeler
3 1]

[~ Show border ok | apply | Eann::el|

At the top of the Range tab is the ‘Show Range’ selection box. A range will not be displayed on
the gauge until it is checked.

Circular Range is the first parameter on the Range tab. It is only used on 270° and 90° angular
type gauges. The Start Value is the lower end of the range, and the End Value is its upper limit.
Colors for these values are selected from pull down menus that display three palettes of color
choices.

The next three parameters are applicable to bar and thermometer type gauges only, the first of
which is Lower Range. The Start Value designates the starting point of the range. It will extend up
to the Middle Range Start Value, which in turn extends up to the Upper Range Start Value. The End
Value of the Upper Range is the upper limit of the range. It is best to use three distinct colors for
the lower, middle, and upper ranges.
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4.3-6 Miscellaneous

The last tab in the Gauge Properties dialog box is used for Numeric type gauge parameters. The
parameters in the Miscellaneous tab become active when placing or modifying a Numeric type

gaugec.
& Gauge Properties P§|

Type ] Lal:uels] Scale ] Hange] [rata Su:uu

Mumernic Gauge Appearance:

Units v

—I

Showr v Caption
Scale v

widthe | 200 | s3] | 75—

Text Color: - Black -
Number Color: [l Firebrick -
MHurmber of Dhaitz:
Murmber of Decimals:
Font Size:
[ Show border Q. | Apply | Cancel |

Checking or unchecking the Show Caption, Units, or Scale boxes will show or hide their respective
parameter on the gauge. [t may be desirable to turn off captions, units, and scale factors if a
dashboard label is going to be used for identification, or if the numeric gauge is being used as a
supplemental gauge placed on top of a 90° or 270° angular type gauge.

The three Width windows allow variation in size of the caption, number, and label portion of the
gauge respectively. The desired width may be typed in, or the up/down arrows can be used.

Text Color changes the color of the indicator’s
caption and unit label. Clicking on the arrow to the TenColor M eck 7]

Cuztom  'eb ]S_l,lstem]

right of the field will produce a three-tabbed pull T Trmpment 3

down menu where the desired color may be selected. N [ ey

. . | |
Number Color changes the color of the indicator’s . ggﬁ\fﬁ?ray
LightGray
digits in the same way as the text color. [ Gansboro

[ wuhite

[ RoszyBrown
[ IndianRed

[~ She | | B8 Brown Cancel
o I Firebrick

[ LightCoral b
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Number of Digits controls the number of digits to the left of the decimal point. There is a total of
fourteen digits available.

Number of Decimals controls how many places to the right of the decimal point are displayed.
There is a total of three decimal places available.

Font Size varies the size of the indicator’s text and digits from 0 to 50, although anything smaller
than 6 may be difficult or impossible to read. It may be more convenient to first adjust the size of
the gauge to the dashboard, and then adjust the font size to the gauge.

At the bottom of the Gauge Properties dialog box is a Show border check box that can be selected to
toggle off and on a border around the entire gauge.

When a parameter is changed in one of the tabs in the Gauge Properties dialog box, it can be
applied immediately before closing the dialog box by clicking on ‘Apply’. This is useful when more
than one parameter is being changed or modified, to ensure the desired result is achieved before
making another modification or clicking ‘OK’. Once ‘OK’ is clicked, changes and modifications are
applied (if Apply” has not been clicked yet) and the dialog box is closed. If a change is not desired,
click on ‘Cancel’ before selecting ‘OK’ or ‘Apply’ to retain the gauge’s configuration and close the

dialog box.

4.4 Labels

Besides gauges, Labels are another Design Mode element to help enhance the dashboard. They can
be used to label individual gauges, groups of gauges, or the entire dashboard. A label is a useful tool
when a piece of information is needed on the dashboard.

4.4-1 New Label

To place a new label on the dashboard
e Click on the ‘New Label’ button in the Design group of the Dashboard tab ribbon

OR
Use the ‘Ctrl” + ‘Shift’ + ‘G’ Shortcut’ e ; ﬁ o

Dashboard

4|G

New | New
Mode On| '| Label | Gauge
Design
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OR Marmal Mode
. Right click on the workspace
Mew Gauge. ..
. Click on ‘New Label’. Mew Label...
4.4-2  Existing Label
Mormal Mode
An existing or previously placed label may be modified as well. Hew Gauge...
Mew Label, .
To modify an existing label -
opy
* Right Click the label
e Select ‘Properties’ from the pop-up menu. Remove
Bring ko fronk
Senj to back
|_Properties..._) |

4.5  Label Properties

The Label Properties dialog box is activated when a new label is being placed or an existing label is

being modified. Several label properties may be modified to help enhance the dashboard.

Label Properties E|
Tent: ||
Appearance
Fant: A| Fare Calar: - -
Frewview
AaBbyysz
Cancel
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4.5-1 Text
Enter the desired wording of the label in the Text window.

4.5-2 Font
Clicking on the Font button activates a Font dialog box. The font family, size, and style are selected
here. There is also a Strikeout and Underline effect option.

Fant; Faont style:
|Magnetn Bold 0k |
s
Maiandia GD ~  [Bold Italic Leeel
() Mangal
()} Marlett T
€} Matura MT Script Capi
()} Microzoft Sans Serif
tistral b
Effects Sample
[ Strikeout
[ Underline ﬁu?ﬂyﬁz
Scrpk:

|'W'estem j

4.5-3  Color
Clicking on the Color button will activate the Custom/Web/System color pull down menu,
allowing a wide choice of color options for the label’s lettering.

Label Properties &|

Teut: |Samp|e |

Appearance

Fant; ﬂ Fare Calor: EE

Custom e lS_l,lstem]

1 TransEarerﬂ A

I CimGray —
B Gray

[ DarkGrary
[ Silver

[ LightGray
[ Gainshoro
[ whiteStmoke
L |1 White

[ RozyBrown
[ IndianRed
I Brovwn
I Firehrick
[ LightCaral

| E—

£
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4.6  Organization

The gauges and labels on the dashboard may be moved around and positioned to achieve the
appearance and functionality desired. This section will explore the commands and tools used to
configure the dashboard’s gauges and labels (elements).

4.6-1 Moving Elements Individually

To move an element

e Left click on the element and the Sample LﬂbEl

cursor will change to a four-way arrow o)
-

 Continue holding down the left mouse button and
drag the element to its desired position.

4.6-2  Organizing Clusters of Elements

To organize more than one element at a time, they must first be identified as a cluster. To do this,
click on the first element of the intended cluster, and then hold down the ‘Curl” key as you select the
other elements of the cluster (each item selected will be highlighted) When more than one element
is selected in this manner, the tools in the Organize group of the Dashboard ribbon become active.

e AT AR TechniCAL - Dashboard - [<New Workspa

Dashboard Hﬁ Calibration (&l Logging || Charting

4 Gy

+ Fault Codes 35| settings

it Top Align
& Center Align 4 Middle Align

Align . )
éJ Expand to Tallest Lf; Shrink to Shortest

Mew  Mew . o+ Bxpand to Widest | 25 Shrink to Narrowest
Mode On|!| Label Gauge\]| =l RightAlign alt Bottom Align
Design Organize
= — — —

The six alignment tools can be used to organize a cluster’s elements along their collective top,
bottom, left, or right edges, as well as on their vertical center or horizontal middle lines. It should
be noted that the cluster will align to the furthest element, e.g.; if ‘Left Align’ is selected, all the
elements in the cluster will align with the left edge of the element that is furthest to the left.

|Cam/-‘md Cremk Sensorl |Cﬁm And Cramk S’ensorl
| Engine Sync Stat

AN Q |
% || Cam Sync Stat - O | Cam Sync Stat
E | Crank Sync Stat . o | Crank Sync Stat
/ e
) Q
)

| g In Sync With Cam
N
|eed7

Engine Sync Stat

| In Sync With Cam
| In Sync With Crank
| Lost Sync With Crank

| In Sync With Crank
Lost Sync With Crank

OO0

eed

Before organizing After organizing
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The ‘Expand to Tallest’, ‘Expand to Widest’, ‘Shrink to Shortest’, and ‘Shrink to Narrowest’ tools
are for gauges only. Due to their text content, labels do not respond to them.

Like the alignment tools, the Expand tools cause the gauges to adjust to the widest or tallest
element, and the Shrink tools cause them to adjust to the shortest or narrowest element in the

cluster.

To set a cluster of gauges to a medium-height element

select the element that is the desired height
and all the gauges in the cluster that are taller

click on ‘Shrink to Shortest’

Select the element that is the desired height
and all the gauges in the cluster that are shorter

click on ‘Expand to Tallest’

Notice how the elements are all uniform size.

Stal

MAP Sensor

Poy

. Enaine Oil Pressure

Engine Speed

Eng|

Star

MAP Sensor

Paoy

Engine Oil Pressure

Enaine Speed

Engj

Star

MAP Sensor

Pow

After each shrink and expand operation, it may be necessary to realign the elements by using one of

the alignment tools.
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S Logging

This part of the manual covers logging. It is organized into:

5.1 Opening Log Settings 3
5.2 Saving Log Settings 3
5.3 Selecting Parameters 4
5.4 Auto Start Triggers 4
5.5 Recording 5
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Logging is the recording of data from a variable set of outputs. A list of data items is called a Log
Settings file. These logs can then be used to develop charts as explained in Part 6. The Logging
options are accessed by clicking on the Logging tab. The three groups in the Logging ribbon are
Workspace, Selected Parameters, and Actions.

5.1 Opening Log Settings
To open a previously configured Log Settings file
. Click on ‘Open Log Settings’ in the Workspace group

. Select a Log Setting file in the Open Log Settings dialog box
. Click Open.

Fo - TechniCAL - Logging - [set two.lsg] e — i
[ Dashboard 'E?ttalibration

(Bl Logging |~ Charting &; Fault Codes [:5] Settings

[ Open Log Settings... r
( : u @ Record
Save Log Sertings _
Setto dashboard Clear || I
SEUE Log Settings As... contents All '
Warkspace Selected Parameters Actions

5.2 Saving Log Settings
To save a Log Settings file

. Click on ‘Save Log Settings As’ in the Workspace group
. Enter a name for the file in the File Name window

. Click Save.

Save log settings @@
Save in: | (23 Log Settings j ek E3-
5. set one.lsg
i seb bwo.lsg
My Recent
Documents
7=
L
Deskiop

My Documents

3

Ity Computer

My Network File name: || j Iil
Flaces
Save as type: |TechniEAL Log Settings files [*lsg) j Cancel

To overwrite a file without preserving the original file, simply click ‘Save’.
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5.3 Selecting Parameters
To build a list of data items to record ( a Log Settings file)

e Select a category from the parameter tree in the left window; Engine Data, Status, or History.
A list of data items will display in the upper window labeled ‘Data items in the current folder’

e Double click on the items in the upper window to add them to the list displayed in the lower
window labeled ‘All selected data items’

=-I=) MEFISA D ata itemns it the current folder
=13 Engine Data Type [rata tem Units Comrments ”~
calar chicle Spee itered Wehicle Spee
D Status Scal Vehicle Speed MPH Filtered ‘ehicle Speed
[C3 History =
#-07) Meazuremernts
Scalar MAP Senzar [raw] L@ kPa M&P Input [pre-default value)
Scalar AP Sensar kPa Filtered MAP Input [can be default value)
Scalar BARO kPa Barometer
Secalar Wacuurn Calculated kPa Wacuum b
Al selected data itemns
Type I Data ltem | Units | Comments
Scalar Engine Speed FiPt Engine Fotational 5 peed
Scalar Engine Oil Pressure ol Filtered Analog Qil Pressure sensor Input
Scalar MAP Senzor Walts Wolts Faw Map [wWord)

OR

e Click on the ‘Set to dashboard contents’ button in the Selected Parameters group of the

Logging ribbon. This will select all data items from the list that reflect what is displayed
on the dashboard.

NOTE To deselect an item from the list, double click on the item in the lower ‘All selected
data items’ window.
To clear all the selections from the list, click on the Clear All button in the Selected
Parameters group of the Logging ribbon.

5.4 Auto Start Triggers

An Auto Start Trigger is a data event that is used to automatically begin recording a log settings file.
Any data item can be set as a trigger. When the prescribed event occurs, the log recording begins
immediately.

One or two triggers can be set. When two triggers are set, recording will begin when either one of
the events occur.

When using a digital (On or Off) type input as a trigger, check the ‘when value exceeds’ box and set
the value to zero.
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To set an Auto Start Trigger

. Select the desired data item from the pull down list
. Select either ‘when value falls below’ or ‘when value exceeds’ check box
. Enter a value for the trigger in the corresponding window.

For more information on recording a log using triggers, see the following section, 5.5 Recording.

5.5 Recording

The third (lowest) section of the Logging screen contains several settings to define the log file
recording.

Settingz

Sample period [6-10,000ms]: 53: [~ Recording duration 3 [ Repeat 3

Lag file zave location/narme: | Browse...

Log file ECH type: | Log file comments:

Auto start tiggers: | <Mot Sets | | <Mot Sets k2
™ when value fallz below 3 [T when value falls below 3
[ when valus excesds 3 [ when value excesds 3

The Sample period window defines the sample rate of the recording. The gauges in TechniCAL
display data at 100 millisecond intervals, making 100 ms an average setting. It may be beneficial
to decrease the sample period if throttle response or some other quickly changing data is being
recorded. On the other hand, if engine coolant temperature or some other slower changing data is
being recorded, it may be adequate to increase the sample rate to 1,000 ms (1 second) or more. It
may also be necessary to increase the sample rate if a large number of items are being recorded.

A recording duration must be specified. The default is 5 seconds, but may be adjusted from 1
second to 3600 seconds (1 hour). The recording can be repeated up to 100 times by checking the
Repeat check box and entering the desired value. Each repeated recording will be saved as a separate
log and can be viewed individually after recording.

Before the Record button or Start Triggers button can become active, a file destination must be
defined. This is done in the ‘Log file save location/name:” window in the lower Settings area of the
Logging screen. If the specific location is not known, use the ‘Browse” button to access a dialog box
to select a log file save location and name. Once a save location and name are entered, the Record
button will become active.
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The ‘Log file ECM type’ window and the ‘Log file comments’ window are for your convenience in

identifying individual logs.

The Start Triggers button will become active when a log file location is defined, and the triggers
parameters are set as described in section 5.4. Once the Start Triggers button in the Actions group
of the Logging ribbon is clicked, the triggers are armed and will cause the log to be recorded once
the trigger’s event transpires.

To begin recording without using a trigger, simply click on the Record button in the Actions group
in the Logging ribbon. Recording will start immediately.

The status of the recording may be monitored with the progress bar in the lower right corner of the
screen.

0000000
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Charting

Charting is divided into the following sections.

6.1 Opening Chart Settings
6.2 Saving Chart Settings
6.3 Selecting an Active Log File
6.4 Chart Views
6.4-1 Single
6.4-2 Arrange All
6.4-3 Overplot
6.4-4 Chart Parameters
6.5 Chart Actions
6.6 Help Menu

6.6-1 Markers
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The Log Settings files that were created in part 5 can now be used to create charts that display the
recorded data. Any of the recorded data items in the Log Settings file can be plotted on a chart
using TechniCALs charting functions. These functions are accessed under the Charting tab.

6.1 Opening Chart Settings

To open a previously saved chart settings file

. Click on the ‘Open Chart Settings’ button in the Workspace group of the Charting ribbon
. Select the file in the dialog box

. Click ‘Open’ in the dialog box.

6.2 Saving Chart Settings

To save a Chart Settings file

Click on the ‘Save Chart Settings As’ button in the Workspace group of the Charting ribbon
Enter a name for the file in the dialog box’s ‘File name’ window

Click ‘Save’ in the dialog box.

6.3 Selecting an Active Log File

To select a log file from which to plot charts

. Hover the cursor to the left or right of the Active’ window. The border around the window
will highlight
74 Calibration (@l Loagging l~4] Charting 3; Fault
Active | F:\logl 2008-05-20 140052, log S=
: T Export
to C5V
Log File

. Click on the border to access a pull down menu
. Select the file from the pull down menu, or click on the ‘More’ icon at the bottom of the

menu to browse other locations for log files.

The ‘Export to CSV’ button in the Log File group is used to export log files in a Comma Separated
Value format. This enables the use of the file in a format suitable to Excel for further manipulation

of the data.
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6.4 Chart Views

In the View group of the Charting ribbon there are three views to choose from; Single, Arrange All,

and Overplot.
6.4-1 Single

cBM

To display one data item, click on the Single button. Or use the Alt’ + ‘1’ shortcut.

PACAN

(=)

TechniCAL - Charting - [log uno.lgg]

== SpakAdvance <nfar Deg Min: 2500 Max 38.830

[:L Dashboard '?{ Calibration (& Logging |4 Charting 3] settings
= Open Chart Settings... = l
- #, zoom In “)
[ Save Chart Settings Active F:ilogl 2008-05-20 140052 log ~ R X-Axis | Time: -

single| afange overplot || & t Shorteut

[E] save Chart Settings As... Al Help

Workspace Log File % View Adtions Help.
® Time <hfa> Sec Min 0000 Max 118133 \/

Time [seconds)

6.4-2 Arrange All

Up to nine data items may be plotted and displayed on separate charts. Click on the Arrange All

button or use the Alt’ + 2’ shortcut.

Fir-JE TechniCAL - Charting - [log uno.lgg] - =X
[f}&d. Dashboard "ﬁ Calibration (&l Logging 4] charting 6; Fault Codes, Settings
= Open Chart Settings... :
- 2 . 3, Zoom In 9)
H Save Chart Settings Active Fillogl 2008-05-20 140052.lo0g v = X-Axis | Time -
Expoi erplot =3 shortcut
Save Chart Settings As... to CSV Help
Workspace Log File Adtions Help
h
#o Time  <nfas Sec Mim 0000 Max 118193 # o Time <nfa> Sec  Min 0.000 Max 118193 | X Time <nfa> Sec Min 0.000 Max 1187193
== BARO  <nfa> kPa Mirc 97500 Max 97.500 InjBFW Bank &  <nfa> MSec Min 1787  Max 17.000 == Spark Advance  <nda> Deg Min 2500  Max 38.830
599 = 20 40
] a0
@10 o' 20
g7 B = ) & 1 ¥ WM
% L e N S S S p—— L e e S S pe e e e | T
] 20 40 &0 80 10 120 0 20 40 B0 &0 100 120 0 20 40 B0 a0 100 120
Time [seconds) Time [seconds) Time [s2conds]
o Time <nfa: Gec Min: 0000 Max 118193 # Time <nfax Gec  Min 0000 Maw 11218 X Time ¢hfay Sec  Min 0000 Maw 118192
== MAP Sensor <nfa» kPa Min 22477 Max 97.500 == Engine Oi Pressure <nfa> Walts  Min: 0493 Max 2183 Ignition Valtage  <nda> Yolts Min: 10495 Max 14.240
100 3 16
e %2 214
T B0 = 5
* 40 =1 =12
NY——TFT 1T T T 1 T T T T 711
0 20 =] a0 100 120 0 20 40 ] 60 100 120 0 20 0 E0 80 100 120
Time [zeconds| Time [seconds) Time [zeconds|
% Time <nfay Sec Mirc 0.000  Max 118193 % Time <nfay Sec Min: 0000 Max: 1181 X Time <nfay Sec M 0000 Max 118193
== ECT Sensor <nfa> Deg C Minc 45.750  Maw: 57.750 = AT [MAT] Sensor <nda> Deg C Min 19251 Maw 21.50 ™= Engne Speed  <n/a> RPM  Min: 0.000  Maw 1637.000
E0 22 2000
55 — el T L]
o ol i
e _’_'_'_,_;-—f-""'_ & Fm WJT
ST 7T | "1 [ o S P S P S B e |
o 20 40 [=1) a0 100 120 0 20 4 E0 a0 o0 120 o 20 4 B0 a0 100 120
Time [seconds) Time [seconds] Time [seconds)
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6.4-3 Overplot
The Overplot view, accessed by clicking the Overplot button or using the ‘Al¢’ + ‘3’ shortcut, allows
multiple data items to be plotted on the same chart.

e 7o TechniCAL - Charting - [log uno lgg] [l
[ Dashboard T calibration (& Logaing [#] Charting k3 Fault Codes ] fting
[ Open Chart Settings.. ===l |
= e S LY
e Save Chart Settings Active |Fiilogl 2008-05-20 140052 log e 2 ¥-Ayis | Time:
Export Single Arrangf |Overplot] =2 Shartcut
[l Save Chart Settings As... o CSV all Help
Workspace Lag File Vi Actions Help
K Time <nfa> Sec  Minc 0.000 Max 118133 == MAP Sersor  <nfay kPa Min 22Max: 97.500
== Engine Speed <nds> APM  Min: 0.000 Max: 1697.000
== Vacuum Calculated  <nfa> kPa Min 0000 Maw 75.023
1700 — 751
1500 4 \/\/— 068
1500 / B6.26
1400 ~ e E1.85
1300 ~ 57.43
1200 = 53.m
1100 ~ 4853
1000 ~ 4418
= 900 4 3978 .
o E o
g0 o 3EM e
700 /'\M 092
600 2851
500 2209
400 17.67
a0 R et ————— e 1325
200 o84
100 4.42
o T T T T T 1 T T T T T T T T T T T T T T T T T 0
o 10 20 el 40 50 B0 7o a0 a0 100 1o 120
Time [seconds)

6.4-4 Chart Parameters

The Chart Parameters tab is located at the bottom of the floating window along with the
Mini-Dashboard, Parameters Table, and Slew. The Chart Parameters lists the recorded data items
that are available for plotting. Each data item is selected for plotting by clicking on its check box.

When a data item’s check box is selected, the area around the check box is highlighted with the
color that corresponds to its plot line on the chart.

The box in the far left column is used to move the item up and down in the list. Left click (and
hold) on the box and drag it to its desired position. Release to drop the item in its new position. It
is convenient to group all the data items on the list that are being plotted on the chart.

Chart Parameters

Data ltem | Iriitg
Enaine Speed RFt
Wacuum Calculated kPa
MAP Sensor kPa
Calibration CheckSum It

- TP Indicated Angle Percent
PP Indicated Angle Percent
Spark Advance Deg
Fuel Pump Duty Cycle Percent

icbmen Dain Tirnm TAk-d T

B Chart Parameters . Mini-Dashboard g Parameters T able Slew
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To Select/Deselect the Chart Parameters window
. Click on the TechniCAL button to access the Main Menu

. Hover on “View’ until its pull
. Click on ‘Chart Parameters’.

down menu activates

75

TechniCAL - Charting - [log u

j New Workspace

e |
7 Open Workspace...

H Save Workspace

- ,

‘-fé Visual Style »

H Save Workspace is.<

Chart Parameters
Show/fHide the Chart Parameters

Mini-Dashboard

-|| Parameters Table
Bl | show/Hide the Parameters Table

[-ﬂ Exit TechniCAL |

6.5 Chart Actions

There are Zoom In/Out buttons and an X-Axis

window in the Actions group of the

Charting ribbon.

The Zoom In and Zoom Out buttons allow closer
inspection of the plotted data on the chart.

The X-Axis window is used to change the data

represented on the X axis.

6.6 Help Menu

The Help group on the Charting ribbon contains the
Shortcut Help button. The Shortcut Help button opens a
help menu. This menu explains use of markers that can be
placed on the chart to analyze the data. See the following

section 6.6-1 for the use of markers.
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Keybhoard mappings

Left tove the focused marker one sample to the left
Up tove the focused marker ten zamples to the |eft
Right Mowve the focuzed marker one sample to the nght
Diown tove the focused marker ten zamples to the right
Shift+Left Focus oh the previous marker

Shift+Right | Focus on the nest marker
Space Create a new marker in the middle of chart
Shift+Space | Delete the focused marker

? DOpen thiz help dialog

Mouse mappings

Double click | Createfremove a marker at the mouze location

Click+Drag | Move the marker under the mouse cursor

Click here or press enter to close

6.6-1 Markers

Markers are points on the chart that can be positioned to obtain specific data readings. The marker’s
value is displayed next to its respective data item in the Chart Parameters window. When two or
more are placed, they can be compared against each other. A Delta value is displayed between the
markers to indicate the variance between them. An increase is shown in green, and a decrease is
shown in red.

Chart Pararneters

Shaw Data tem Units f1 M2-t41 Delta I2
NOte Spark Advance | Deg | 866 | 2984 | 33.54
‘Delta” (A) thC fourth ICttCI' Of Engine Speed RPM 775 a73 1648
] E rina Ml Prace i - [T 1017499 NIRRT 21747F
the Greek alphabet, iS USCd as a B Chart Parameters tini-D ashboard & Parameters Table Slew
mathematical symbol to represent % Time 27019 Sec Min 0000 Max 118193
either a Change ora diﬁ:erence. == Spark Advance 38540 Deg Min 2500 Maw 38830
a0
35 A
303
25 4
&20 4
154
103 \M;
5 |
D-|-1._-,.._|-|-|-|-|-|-|-|-|-|
1] 1a M1 B2i0 40 50 =] 7 =l 90 100 1100 120

Time [zeconds)
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7 Fault Codes

Fault Codes is divided into the following sections.
7.1 Description of Fault Codes
7.2 Checking Active and Historical Fault Codes

7.3 Clearing Fault Codes
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7.1 Description of Fault Codes

A fault code is a programmed indicator in the Engine Control Module that is triggered by a failed

diagnostic test of a device or system. There are two types of fault codes that are used; Current Fault
Codes and Historical Fault Codes.

A Current Fault Code indicates that the device or system is currently experiencing the fault. A
Historical Fault Code indicates that the device or system had failed a previous diagnostic test, or
experienced an out-of-limit event, but has not experienced it again in the latest diagnostic test
or drive cycle. Historical Fault Codes may mean that the indicated system has an intermittent
problem. These Historical Fault Codes remain stored and will continue to display until they are
cleared.

Not all fault codes will illuminate the MIL (Malfunction Indicator Lamp). Refer to your service
manual to determine which codes activate the MIL.

Fault codes are also known as DTCs, or Diagnostic Trouble Codes. The acronym ‘DTC’ is a Society
of Automotive Engineers (SAE) designation and will be seen in the Fault Code window when
Active and Historical Fault Codes are viewed. Since 1996, SAE has standardized DTC numbering
with the implementation of the OBD II protocol. To interpret DTCs, please consult the vehicle’s
service manual.

7.2 Checking Current and Historical Fault Codes

To check Current or Historical Fault Codes

* Ensure the Gateway cord is connected to the vehicle’s ECM and that the proper ECM is selected
under the ‘Settings’ tab.

e Start the vehicle or turn the key to the ON position.

* Click on the green ‘Start device communications’ icon in the Quick Access Toolbar
(or use the ‘F4’ shortcut)

* Click on the Fault Codes tab, or use the ‘Cerl’+5” shortcut
* Click on the ‘Current or ‘Historical’ button in the Mode group of the Fault Codes ribbon.

e s - TechniCAL - Fault Codes - [Samplel.tcw]

% Dashboard _ﬁ Calibration &1 Logaging BE Charting 6‘; Fault Codes E Settings

2] -

Historical Clear

Current

Fault code(s) found.

SPN: O DTC_InvalidCode
FMI: O Data valid but above normal

SPM: B5E DTC_Inj&shartLow
FML: 4 Valtage below normal or sharted low

SPM: B58 DTC_Inj&0pen
FMI: 5 Current below normal or apen circuit

I3
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7.3 Clearing Fault Codes
IMPORTANT

It is highly recommended to write down ALL fault codes displayed before clearing them!
When the ‘Clear Fault Codes’ button is clicked, both Active AND Historical codes are erased and

cannot be recovered.

To clear fault codes

. Click on the ‘Clear’ button in the Actions group of the Fault Codes ribbon.

0000000
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Slew Outputs

This part of the manual covers Slew Outputs. It 1s organized into :

8.1 Slew Functions 3
8.2 Creating Slews 4
8.3 Using Slew Functions 5
8.3-1 Power Balance Test 5
8.3-2  Fan Relay Test 5
8.3-3  CCP Relay Test 6
8.3-4 IAC Test 6
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Definition: Slew (verb, transitive) 1. To turn (something) on an axis; rotate. 2. To turn sharply; veer.
(noun) 1. The act of sluing. 2. The position to which something has slued.

In our particular application, the field service technician might think of a slew function as a knob

to turn for some level of adjustment. For example, to troubleshoot a low idle, the IAC slew could be
accessed to override the ECM idle control, allowing the adjustment of the idle speed above or below
its specified value. Be advised that all ‘adjustments’ that are made to any of the slew outputs are
deleted when the slew mode is exited.

8.1 Slew Functions

The ECM is capable of performing output tests and reset functions. Output tests are used to test
the ECM outputs for wiring or component difficulties. Reset functions are used to reset adaptive
controls such as Block Learn Cells. Slew outputs are a useful tool for troubleshooting driveability
concerns. TechniCal can perform the following slews.

*  Reset Engine History

Clears the stored history data.
Reset Logged DTCs

Clears Historical trouble codes.
e Reset Active DTCs

Clears Active trouble codes.

e Check Engine Lamp slew mode
Forces the Check Engine Lamp on or off.

e Fuel Pump slew mode
Forces the fuel pump output on or off.

e Powertrain Relay slew mode
Forces the powertrain relay output on or off.
e Power Balance slew mode

Used in conjunction with the Power Balance Cylinder ID slew to perform a power balance
test.

e Fan Relay slew mode
Used in conjunction with the Fan Relay Duty Cycle slew to force the fan relay output on or
off.

e CCP Duty Cycle slew mode
Used in conjunction with the CCP Duty Cycle slew to force the controlled canister purge
output on or off.

e JAC slew mode
Used in conjunction with the Desired RPM slew to alter the idle RPM output.
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e  Fuel Close Loop slew mode
Forces the ECM into closed loop operation.

e Reset Block Learn Cells
Clears the fuel trim tables.

8.2 Creating Slews

Slews are created in the Slew screen of the Floating Window. It will be assumed that all following
procedures in this part will be performed in the Slew window unless otherwise indicated. To access
the Slew window, see Part 2.8 of this manual.

To create a slew

. Right-click in the slew window area

. Select ‘Set Slew Variable’ in the pop up window.

Sek Slew Variables. ..

Select Parameters

® In the Slew Parameter dlalOg bOX) use the Uze the checkboxes to select a set of parameters that should be shown,
Check/uncheck a folder to select/deselect all parameters recursively.

check boxes to select the desired slews

° Cth on ‘OK’ . =[] History
D R esetE naineHistany
= OO bTC
[t} Feset oggedDics
[Jlab] Resetictivelitcs
[ab] Check Engine Lamp Slew Mode
| Fuel Pump Slew Mode
| Powertrain Felay Slew Mode

O
O
NOTE O
=[O PowerBaIanceSIe.wMode
The top check box next to ‘Slew” will select all oLt Forer s v
-0
O
O
O

. . Fan Relay Slew Mode
the slews on the list, if checked. ] Fan Relay Duty Cycle Slew

| CCP Dty Cyele Slew Mode
| CCF Dty Cyele Slew
: 1AC Slew Mode
to perform the slew properly; the Power ~ [J28) Desired RPH Slew

- [Jlab] Fuel Close Loop Slew Mode
Balance slews, the Fan Relay slews, the CCP (28] Fieset Black Leam Celk
Duty Cycle slews, and the IAC slews. See

the following sections for details on how to

Four sets of slews need to be selected as pairs

perform these tests.

ag | Catcel J
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8.3 Using Slew Functions

Four of the tests that may be performed using slews are the Power Balance test, the Fan Relay Duty
Cycle test, the CCP Duty Cycle test, and the IAC test.

8.3-1 Power Balance Test

A Power Balance Test is used for diagnosing concerns with specific cylinders. Each cylinder can be
shut down individually. When a cylinder is deactivated, an initial RPM drop may be observed, as
well as a continuing roughness of idle.

This test requires two slew parameters; the ‘Power Balance Slew Mode” parameter and the ‘Power
Balance Cylinder ID Slew’ parameter.

Power Balance Slew Mode Units:
Controlz Power Balance Range: [0.000000 bo 1.000000]

#_Slew0ff -
Step: 1
Power Balance Cylinder 1D Slew Uniits:
Slews Power Balance Cylinder 1D [Tums Off Fuel Spark on Selected Cylinder) Range:  [0.000000 ko 8.000000)
e % Step: 1
m Luent bode bommal Syt unc (I == fo=e I

To perform a Power Balance Test

. Connect to the ECM to start viewing data. See Part 2.8 of this manual

. With the vehicle’s engine running, select the cylinder desired from the ‘Power Balance
Cylinder ID Slew’ pull down menu

. Select ‘O_SlewOn’ from the ‘Power Balance Slew Mode’ pull down menu

. Repeat with each cylinder selected.

8.3-2  Fan Relay Duty Cycle Test

The fan relay duty cycle test is used to check the function of the radiator cooling fan system. This

test requires two slew parameters; the ‘Fan Relay Slew Mode’ parameter and the ‘Fan Relay Duty

Cycle Slew’ parameter.

To perform a Fan Relay Duty Cycle test

. Connect to the ECM to start viewing data. See Part 9 of this manual

. Leave the fan relay duty cycle at its maximum value in the ‘Fan Relay Duty Cycle Slew’ pull
down menu

. Select ‘A_AbsSlew’ from the ‘Fan Relay Slew Mode’ pull down menu

. Listen for the radiator cooling fan

. Select X_NoSlew’ to turn off the radiator cooling fan.
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8.3-3 CCP Duty Cycle Test

The CCP (Controlled Canister Purge) Duty Cycle test is a way of checking the operation of the
evaporative emissions charcoal canister purge valve. This test requires two slew parameters; the
‘CCP Duty Cycle Slew Mode’ parameter, and the one directly below it, the ‘CCP Duty Cycle Slew’
parameter.

To perform a CCP Duty Cycle test

. Connect to the ECM to start viewing data. See Part 2.8 of this manual

. Set the duty cycle below its maximum value in the ‘CCP Duty Cycle Slew’ pull down menu

. Select ‘A_AbsSlew’ or ‘D_DeltaSlew’” from the ‘CCP Duty Cycle Slew Mode’ pull down
menu.

NOTE

The purge valve may be heard ticking to verify its operation.
If the duty cycle is set at its maximum value, the purge valve may only click once.

8.3-4 JAC Test

The Idle Air Control (IAC) test is a way to verify proper operation of the idle speed control system.
This test requires two slew parameters; the ‘IAC Slew Mode’ parameter and the ‘Desired RPM Slew’
parameter.

To perform an IAC test

. Connect to the ECM to start viewing data. See Part 2.8 of this manual

. With the vehicle’s engine running, select the desired RPM in the ‘Desired RPM Slew’ pull
down menu

. Select A_AbsRpmSlew’ in the TAC Slew Mode’ pull down menu

. Observe engine’s speed on the dashboard

. Select “X_NolacSlew’ to return the engine to its normal idle speed.
NOTE

Selecting an idle speed too low may cause the engine to stall.

To displace the idle speed above or below its normal setting

. Connect to the ECM to start viewing data. See Part 2.8 of this manual

. With the vehicle’s engine running, select the desired RPM shift in the ‘Desired RPM Slew’
pull down menu

. Select ‘D_DeltaRpmSlew’ in the ‘TAC Slew Mode’ pull down menu

. Observe engine’s speed on the dashboard
. Select “X_NolacSlew’ to return the engine to its normal idle speed.
NOTE

A positive value will increase the idle speed, a negative value will decrease the idle speed.

0000000
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Settings

Settings is divided into the following sections.
9.1 Selecting an Active ECM

9.2 Communication

9.3 Express Download
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9.1 Selecting an Active ECM

In the ECM group of the Settings ribbon is the Active ECM window.
To select an ECM (Engine Control Module)

. Hover the cursor beside the Active ECM window

. Click on the highlighted border around the window

. Select the desired ECM setting file from the pull down menu

OR

Click on More in the pull down menu to search for other ECM
setting files in the ‘Open ECM file’ dialog box.

OR
Use the F5 shortcut to access the dialog box.

9.2 Communication

()
Dashboard T cali

Active ECM -

R

ECM

Active ECM | -

Recent ECM setting files

| C:\Documents and Settings\tchup
C:\Documents and Settings\tchup
C:\Documents and Settings\tchup

‘_ﬁ More..
g

For TechniCAL to display data on the dashboard and perform its many functions such as slews,

logging, etc., it must ‘talk’ to the vehicle’s ECM.
To connect to the vehicle’s ECM

. Connect the gateway cord between the vehicle’s

DLC (Data Link Connector) and the computer.
. Start the vehicle or turn the key to the RUN position.
. Click on the Online button in the Connection group

of the Settings ribbon.

OR
Click on the Online button in the Quick Access Toolbar.

OR
Use the F4 shortcut
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9.3 Express Download
To download a calibration file into the ECM

Connect to the ECM as described in section 9.2

Click on the Express Download button in the Settings tab ribbon = @
3

Select the desired calibration from the dialog box

Click Open

Open calibration file

cBM

__;J Settings

=

Express |

Download)|
Actions

PIX)

Laok ir: | (2 TechniCAL

= & cf E-

Calibration 1x,cal

My Recent
Docurments

7
@
Desktop
My Documents

My Computer

by Metwork. File name: |Calibrati0n 1x
Places

Filez of type: |Ealibrati0n Files [*.zal)

Confirm the calibration’s filename and
description before clicking Yes in the Confirm
Express Download window.

The state of the download is shown in

the Download Calibration Progress window.
This window will close automatically when
the download is completed.

Confirm Express Download

: Are you sure you wank to bulk download the Following calibration?

-

Filename: C:\Program Filesi Technical Services\ TechniCALYCalibration 13x.cal
Description:

Download Calibration Progress

B.161 of 11,840 (52%)
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10 Calibration

Calibration 1s organized into 8 sections:

10.1

10.2

10.3

10.4

10.5

10.6

10.7

10.8

10.9

An Introduction to Tuning and Calibrations
Opening a Calibration

Saving a Calibration

Download

Upload

Auto Sync

Compare

Actions

The Calibration Tree
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10.1 An Introduction to Tuning and Calibrations

The purpose of the air/fuel ratio control system is to achieve an ideal air/fuel ratio within the
combustion chamber. Air/Fuel ratio is often shortened to the acronym AFR.

The goal is to provide maximum power while minimizing emissions and maximizing fuel economy.

To accomplish this goal, the System 5 controller (ECM) uses a network of inputs (sensors) and
outputs (actuators) to accurately control the air/fuel mixture.

The amount of fuel to be delivered by the injector is determined by the System 5 controller. Factors
that affect this include:

. How much air is entering the engine, also known as air mass.
. How much fuel is necessary to achieve the desired air fuel ratio.
. How long the ECM turns on the injector, also known as injector pulse width, to deliver

the correct amount of fuel to the proper cylinder.

Most fuel injection systems use one of 2 different ways to determine air mass;

The primary method is to use a Mass Airflow Sensor to measure the mass of the air entering the
engine.

The second way is to use a Manifold Absolute Pressure (MAP) Sensor to determine the density
of the air in the manifold. Air mass is determined based on MAP Sensor signal and a Calculation
performed in the ECM. A number of factors are used to perform this calculation: Engine
displacement, air density (barometric pressure), engine RPM, MAP signal, volumetric efficiency
of the engine, engine coolant temperature (ECT), and intake air temperature (IAT). This type of
fuel system is commonly referred to as a Speed/Density System. A Speed/Density system is more
complicated than the Mass Airflow sensor system.

After the ECM computes the air mass, it needs to determine the fuel mass. This will vary depending
on the required air/fuel ratio (AFR). The ECM will use the calculated fuel mass to determine the
appropriate injector pulse width.

The pulse width is measured in milliseconds (1/1000* of a second).

The ideal AFR for gasoline engines is 14.64:1 (stoichiometric).

There are certain engine operating conditions where a stoichiometric ratio is not desired.

When conditions require an AFR other than stoichiometric, or the oxygen sensors are not at a
proper operating temperature, the fuel system is commanded to open-loop mode. In open-loop

mode, the fuel system does not look at signals from the oxygen sensors to make adjustments to the
AFR, rather it simply uses information from the appropriate look up table to set the injector pulse

width.
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The System 5 controller will command open-loop operation during the following conditions:

. Cold engine start-up, the oxygen sensors are not up to operating temperature.
. High load / Wide open throttle.
. When the controller commands a malfunction warning lamp.

After the oxygen sensors warm up enough to start creating a voltage signal, and the controller sees
all other parameters have been met, the system will go into closed loop. Closed loop simply means
the System 5 controller will begin looking at signals from the oxygen sensors to determine if the
AFR is lean or rich and will make adjustments to the injector pulse times accordingly.

The conventional oxygen sensors used by the System 5 controller can only indicate if the mixture is
richer or leaner than stoichiometric. They are not wide band sensors that can indicate actual air/fuel
ratio. When tuning an engine it is reccommended that a wide band oxygen sensor be added to the
exhaust stream to monitor the actual AFR. The use of a wide band oxygen sensor will enable you to
actually identify when the fuel system is too lean or too rich and make changes to the calibration to
correct for these conditions.

Any changes made to the engine to the engine that allow more air to enter or exit the engine will
affect the AFR and the calibration needs to be modified accordingly. This is commonly referred

to as “tuning’ the calibration. These changes may be as simple as a different exhaust system or as
complex as boring the block to change the displacement of the cylinders. If the tuning is not done
after modifications are made, the engine can actually run worse than before and any performance
gains expected to happen can not occur until the AFR is changed to match the modifications.
Tuning can also consist of changing the ignition timing, and it may be necessary to change the
timing of the ignition system to accommodate changes in the AFR.

The System 5 Controller triggers the ignition coils to ensure the spark event occurs at the correct
moment during the combustion event. The ECM is also capable of monitoring knock sensors and
will retard ignition timing if it detects any abnormal combustion events (detonation). One of the
calibration tables that can be changed is spark advance. It may be necessary to modify this table
while you are tuning the engine to prevent detonation and to maximize power or economy.

The “Factory” Calibration is usually tuned to offer the best performance at the best fuel economy
and the lowest emissions levels attainable. The fuel system operates in Closed Loop mode most of
the time to allow the ECM to adjust the fuel and ignition events to maintain this balance. Some
drivers want to try and maximize performance and others want to try and maximize economy, so
the Factory calibration does not meet everyone’s needs. Tuning of the calibration can be done to
modify the performance of an engine to meet a specific driver’s wants and needs.

Tuning of the Calibration is best performed on a dynamometer due to the ease of repeatability of
the test parameters. While tuning the ECM, it is necessary to complete a set of test runs at certain
loads and RPM ranges. Remember the System 5 Controller is a Speed/Density based system, so the
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tables are all set at defined MAP and RPM levels. Being able to accurately repeat these tests after
changing the calibration is necessary to validate the changes.

The Logging and Charting functions of TechniCAL can be used during the tuning process to
record, test, and compare the effects of various tuning adjustments. See Part 5 and 6 of this manual
for further details on how to make full use of these functions.

The first step to tuning the calibration is to set the ECM so the engine operates in open loop mode
and is not reading signals from the Oxygen sensors and making live changes to the AFR. This will
allow you to validate the changes that are made to the Fuel and Spark tables since the ECM will
not be modifying the AFR. If you are trying to tune the engine for maximum power it may be
recommended to leave the ECM in open loop after tuning the calibration due to the extra amounts
of fuel added to achieve maximum horsepower.

10.2 Opening a Calibration

To open a calibration file

¢ Click on ‘Open Calibration...” in the Workspace group

e Dashboard &\ calibration (Eill Logging

[ Open Calibration... Description
[ save Calibration T% |
Save Calibration As...

¢

Workspace

e Select a Calibration file in the
Open calibration file dialog box

* Click ‘Open’.

Open calibration file

Look in: [ () SystemBia = ct E-
Y Calibration A.cal
;.3 Calibration B.cal
My Recent Calibration C.cal
Daocuments
©
Desklop
iy Diocuments
My Computer
MyMNetwork  Fie name: [ | Open
Places
Files of type: [Callbration Fies [* cal - Cancel
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10.3 Saving a Calibration

To save a calibration file

* Click on ‘Save Calibration As...” in the Workspace group

)%
Dashboard

[& Open Calibration... Description
[ save calibration |
Save Calibration As..,

5\ calibration (@l Logaing I

Workspace

e Select a destination in the Save calibration file dialog box

e Enter a name for the file in the File Name window
e Click ‘Save’.

Save calibration file @
Savain: [ SystemBl. | £f B
Y Calibration A.cal
;.3 Calibration B.cal
My Recent Calibration C.cal
Daocuments
@
Desklop
iy Documents
My Computer
My Metwork — File name: = S|
Places
Save as ype | Calioration Fies * cal) | Cancel

To overwrite a file without preserving the original file, simply click ‘Save Calibration’ in the

Workspace group of the Calibration ribbon.

The Description window in the Workspace group is a place to identify a calibration file with a
unique designation of your choice.
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10.4 Download

A download is the sending of data from TechniCal to
the ECM. The Download group contains three choices; #] Bulk
Bulk, Page, and Cells.

The Bulk download button will send the entire ‘
calibration file to the ECM. The Page download button B
sends only the information displayed in the right hand
window of the Calibration screen. And the Cells button
will send only information that has been changed in individual chart cells. Using the page or cells
download is a convenient alternative to a bulk download, as it is unnecessary and time consuming

= Charting

+ Page i
= Cells

Download —

to download the entire calibration file when tuning a few parameters on a single page.

e ¥ A4k TechniCAL - Calibration - [Calibration B cal] -7 x
Dashboard T calibration (@ Logaing ] Charting k3 Fault Codes (] settings
(=5 0pen Calibration... Description = )
‘ & e Lo B
[l save calibration 4 2 AutoSync OFf
> Compare Undo P
[E save calibration As... 2] [ calibration
Workspace . . . . . .
12 v v v v - . —
Calibration Tree 2 g Fuel 200-1200 FFM Units: h3eo ke \
= 1) SystemBa, RunFuel BFW based on RPM (200-1200] and MAP. IF IntakeBoostSystem enabled change MAP Range: (0.0to511.3921875) ce
- Engine Id breakpoints to 20 to 180 KPA by 10 KP4, Urits: MSec Step: 0.0078125
#-{_) Calibration 14 Click here to view chart Click here to copy to clipboard

%) General Cia

-0 Il i Control AEM | Eiteedip hRe) g
-6 Fuel FFell | 20 | 25 | a0 | 3 | 40 | 4 | s | s | &0 | & | 7 | 4~
= £ Irjector Chauacteistics 200 20000 20000 20000 20000 22031 22031 22969 22969 22969 96T
+ 1) Crark Fuel Piine Puloe 300 20000 20000 20000 20000 22031 22031 22989 22969 22969 @ 27969
400) 20000 20000 25933 25938 27969 25000 25938 25938 25938 7 27969

#112) Crank Fuel BPW

+ |2 Crank To Fun Blend ELD

E00

2.0000 22963 28306 28306 30938 27963 28306 28306 28306 30938 30938

20000 22989 28906 28306 30938 2763 28306 28306 28306 3093 3093 / Pﬂge

= 3un Fuel BPw|
= arF F‘ 200-1200 BPM 700| 20000 22953 28905 31875 33906 30938 31675 31875 31875 33906 33906
[28] Run Fuel 1200-9000 RPM 200 20000 22989 28905 31875 33906 30938 31675 0875 31875 33906 33906
+123) Power Envichment 900 25938 25338 31675 34844 3875 33906 34044 34844 34844 3685 3IEETS
+2) Temperatuie Compensation 000 25938 2593 25939 28906 30938 30938 31875 21675 B875  3EETD  2EETS
+12) Alttude Compensation 1100| 25938 25938 25333 25938 2799 27989 26905 28906 28305 33906 3396 o

#) Acsel Enrichment < s
#) Decel Errichment
#) Close Loop Fuel Cantiol

-2 Spark Run Fus! 1200-5000 RPH Units: M3es
B2 Knock Run Fusl BFW based on RPM [1200-9000] and MAP. If IntakeBoostSystem snabled changs MAP Range: (0.0t 511.9921875)
) APM eduction breakpoints to 20 to 200 KPA by 10 KPA, Urits: MSec Step: 0.0076125
- Rew Limit Click here to view chart Click here o copyto cliphoard
#-( DTC APM | FilkeredMap [kPa] ~
[RFel 20 | 25 | a | 35 | a | 4 | s | s | e | 6 | @ |
1200) 000D 00000 0.0000 D000OD0 000OO 0OOODO 00000 00000 00000 00000  0.0000

00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 0.0000

\ 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 00000 = )

MiniD ashboard ~ 4
Mini-Dashboard & Parameters Table Slew :

&% Offline ~ | Time: 00:00:00 | &, Design Mode OFf | &3 AutoSync Off Ready|

NOTE

DO NOT interrupt the download while it is in progress. Make sure the computer’s power supply is
secure, and that the Gateway cord remains plugged in. An interruption during the download may

corrupt the ECM data files.
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10.5 Upload

An upload is the pulling of data from the ECM and into TechniCal.
The Upload group contains two choices; Bulk or Page.

The Bulk upload button will pull a copy of the entire

calibration file out of the ECM for viewing and
manipulation in TechniCal. Page upload will pull just 3| Bulk
the data displayed in the right hand window of the
Calibration screen. 4 Page
Using the page upload is a convenient alternative to a

. . . Upload
bulk upload, as it is unnecessary and time consuming

to upload the entire calibration file when tuning a few
parameters on a single page.

10.6 Auto Sync

Auto Sync allows you to affect an immediate change in the calibration. With Auto Sync enabled,
any changes made are immediately sent to the ECM.

Clicking on the Auto Sync button toggles it between On and Off.

|E§3A“tﬂ5}'ﬂt ':'I1| s=) AutoSync Off

Options % Options %

10.7 Compare

The Compare function allows the calibration currently being
worked on to be compared to a calibration saved earlier. I'_JI"‘E_'|
Compare
| to.. %
_Compare” || |
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To compare calibration files
. Click on the ‘Compare to...” button

. Select the desired calibration in the Open calibration file dialog box
. click ‘Open’

Open calibration file

Lok, in; |l‘f} SyshernGd, j 5 BB~

E. Calibration A.cal
! Calibration B.cal

My Recent Calibration C.cal

Documents
Data points that differ between the T
two calibrations will be highlighted Deskiop
in red. Categories in the Calibration _,/

Tree that contain differing data will
be indicated with a red dot on its file
icon.

My Documents

My Computer

hedy Metwork, File name: | j Open |
Places
Files of type: |Caliblati0n Files [*.cal) j Cancel

Hovering the cursor over a data point that is highlighted will activate a ‘Compared value:’ pop up
window. In this way you can compare corresponding data points between two different calibrations.

RPM
RFell| 20 ~ 25 | 30 | 3/ |
200 0.0000; 00000 00000 0.0000

300 0000 00000 00000 00000
400 0o 00000
500 p.ofCampared value: 196016 0.0000

E00) 00000 Q0000 00ooo 00000

The information in the header will indicate which calibration file is being viewed, and which
calibration file it is being compared to.

TechniCAL - Calibration - [Calibration B.cal] -= Compared to [Calibration A.cal]

Logging (% Charting 5_; Fault Codes 3_:‘] Settings

S
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10.8 Actions

The Actions group contains the Undo Calibration button, the formula window, and Apply Formula
button.

¥) =« .| G

Undo & Apply Formula
Calibration %

Actions

The Undo Calibration function will undo the last single alteration performed. Clicking on the
Undo Calibration button multiple times will progressively undo each preceding change. This could
be thought of as a “back” button.

The formula window and Apply Formula button allows a calculated alteration to be made to a cell
or a range of cells in a chart.

To apply a formula
. Click on a cell or select a range of cells in the chart by clicking and dragging
. Click in the formula window to place the cursor

. Enter the desired formula to be applied. e.g. x+10
. Click ‘Apply Formula’
The four basic mathematical equations that can be used are;

addition, such as x+3’, or x+5.4°
subtraction, such as x-0.5’, or x-20’

multiplication, such as x*10’, or x*2’ E) | £ HE z
division, such as x/4’, or /2’ Undo % Recent formulas
Calibration %t
A single value can be entered for a range of cells X3 =
iy ¥*10
by a similar process ztemn enabled change ¥*2 75
. Click and drag across the cells to be modified to -
highlight them — u
. Enter the desired value in the formula window p [kFal - |
. 1 ¢ , | 50 | - Ef
. Click ‘Apply Formula R r
o0 123750 41, g iK:
00 45000 2! L
00 13.5000 5. Yoo e s A
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10.9 The Calibration Tree

The left window contains the Calibration Tree, which is configured in a typical Windows format.
Clicking on the “+” beside a folder will open it to reveal subfolders and/or individual parameters.
Clicking on an individual folder’s icon or title will display its content of parameters in the right
hand window. Clicking on an individual parameter in the Calibration Tree will display it alone in
the right hand window.

Calibration Tree B X | Injector Min BPw Units: hSec
=2 Systemba, ,m If a given iniec:_tor's BFW is < this then da nat attempt to deliver it; Min Range: [0.0to1.8921875)
+- ) Engine Id makeup pulze iz controlled via HWIO0 cal, Units: MSec Step:  0.0078125
+-{ ) Calibration Id Glablal Inj flow rate mult Units:  bdult
+-2) General Cfg amm o Global Inj flow rate multipher [1 for Praduction], Units: Mult Range: ([0.0te1.9921875]
++2) Idie Air Control n.7s78 2 step: 0.0072125
=112 Fuel
+-12) Injector Characteristics Ind Cyl Fuel Corr bult Units:  hult
+-{2) Crank Fuel Prime Pulse Individual cylinder fuel carrection multiplier; Uses Fiing Order Calibration to convert cylinder number Range: [0.5to 1.49603375)
-7 Crark Fuel BPw/ to injector, Urits: bult Step: 000390625
+-I) Crank Tao Fun Blend Click here ta view chart Click here to copy to clipboard
*-D) Run Fuel BPW [ WO_INPUT_GUANTITY ]
+ _}F'owerEnnc:hment ) | il | 1 | 2 | 3 | 4 | 5 | G | 7
#{2 Temperstins Compensation Mult | 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
+-1) Altitude Compenzation
+-1) Accel Enrichment
+-12) Decel Entichment

+-I) Cloze Loop Fuel Contral
+-12) Spark

+-12) Knock

+-IZ) RPM Reduction

+-12) Rew Limit

+-) DTC

Individual parameters are displayed in the right hand screen in one of two formats; tables and
parameter windows.

A parameter window is where the value of an individual data parameter is specified. Either enter the
desired value directly, or use the arrows to adjust the value incrementally.

Injector Min BFw Unitz: M Sec
lm If a given iniecltol's BFw iz < thig then do not. atternpt to deliver it; Min Range: [0.0ta1.9921875)
makeup pulze is controlled via HWAD cal, Units: MSec Step: 0.0078125
Glablal |nj flav rate mul Units:  hult
m Global Inj flow rate multiplier (1 for Production), Units: kult Range: [0.0to 1.9521575)
Step: 0.00T2123
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A table displays a range of data points that are adjustable individually or in groups.

RPt Filteredd ap [kP'a] A
RFell| 20 | 25 | 30 | 35 | 40 45 5 | 55 | &) | B5 | 7O
2000 05000 01641 05000 05000 15000 15000 45000 15000 15000 43250  1.3750
300/ 35000 20000 E0000 35000 45000 15000 123750 41250 41250 41250 04509
400| 35000 20000 85000 45000 45000 15000 45000 25000 15000 431250 04603
£O0| 50000 100000 550000 60000 15000 15000 135000 55000 15000 15000 01641
600/ 05000 10000 55000 15000 15000 16641 150000 60000 16641 15000  0.0547
700/ 40000 65000 65000 050003 05000 05000 45000 55000 15000 41250 04509
800/ 400000 400000 40000 30000 30000 30000 40000 25000 15000 41250 04509
300| 35.0000 350000 35000 0 25000 0 25000 25000 30463 05469 05469 15078 1.5073
1000) 50000 50000 25000 25000 25000 25000 30469 05469 05463 05463 05469
11aaf 25000 0 25000 0 25000 0 25000 0 25000 0 25000 0 30465 05463 05465 05469 05463 .
< »
. . [chart] - Ind Cyl Fuel Corr Mult 5]
The data in tables can be displayed as a chart.
Click on ‘Click here to view chart’ to display it. If 1
the table contains only one line of data points, the 03 »
chart will be displayed as a simple line chart. _oa
= 0.7
DE:
05 : T T T T T T
1] 1 2 3 4 5 43 7
MO_INPUT_QUANTITY
If the table contains multiple rows, it will be
displayed as a three dimensional chart. The chart
may be rotated and viewed from various angles.
Click in the chart’s window and drag the cursor to
rotate the chart
=0

0000000
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11 Troubleshooting

Troubleshooting covers some common problems in the use of TechniCAL
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Problem: TechniCAL wont communicate with the ECM.

Action:

1. Check the Gateway cord’s connection between the computer and the vehicle’s ECM.

The Gateway cord must be securely plugged into the vehicle’s DLC and your computer’s
USB port.

2. Check that the vehicle’s key is turned to the ON position.
The vehicle’s ECM must be powered up to communicate with TechniCAL.

3. Check that the selected Workspace is compatible with the ECM.

4.  Check the Active ECM selection in the Settings tab.
The ECM selected must match the ECM you are attempting to communicate with.

Problem: Dashboard gauge won't display live data
Action:

1. Check for communication between TechniCAL and the vehicle.
2. Disconnect and reconnect communication to initialize a new gauge.

3. Check Data Source in the Gauge Properties dialog box.
See Part 4.3-1

4. Check the gauge’s Scale settings. The settings may be set outside the range of data that
the gauge is seeing. See Part 4.3-4

Problem: Log settings file won’t record

Action:

1. Check for communication between TechniCAL and the vehicle.

2. Check for selected Data Items. At least one item must be selected for recording.
3. Check Recording Duration setting. A minimum of one second must be set.

4. Check for entry in the ‘Log file save location/name’ window.

A location and name must be selected.

5. Check for Auto start triggers being set. Select <Not Set> to deactivate the trigger, if you
want to record by clicking the Record button.
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