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Examples and snapshots used in this manual are based off of the initial DST tool release as of July,
2007. This tool is frequently updated and the illustrations may vary depending on the changes
included in any updated DST display Interface. Terms, names and descriptions of parts and servicing
procedures will be updated based on trade, brand, or common description to more accurately describe
the part or service procedure.

DST INSTALLATION INSTRUCTIONS

Before installing the DST software, please be sure your computer meets the minimum system
requirements.

Supported operating systems are:

Windows Vista
Windows XP
Windows 2000
Windows 7
Windows 8

Minimum processor speed:

Pentium Il 450 MHz
Pentium 1ll 1.0 GHz for Windows Vista

Minimum RAM requirement:

Windows Vista/7/8 512 MB
Windows XP 256 MB
Windows 2000 128 MB

* At least one available USB port.
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¢ Double click on “setup.exe” (application file) to start the windows installer. If a previous version
of the GCP software is installed, the uninstaller may remove the previous version and exit. You
will be required to start the installer again to install the new version.
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Welcome to the Impco GCP
Display Installation Wizard

It iz gtrongly recommended that pou exit all Windows programs
befare running thiz zetup program.

Click Cancel to quit the setup program, then close ang programs
you hiave running. Click Mest to continue the ingtallation.

WAARMIMG: This program iz protected by copyright law and
intermational treaties.

Unauthorized reproduction or distribution of thiz progran, or any
portiarn of it, may result in gevere civil and criminal penalties, and
will be prozecuted to the masimurm extent pogsible under law.

e Click “Next” to continue




ﬁ Impco GCP Display Setup

Destination Folder

Select a folder where the application will be installed.

The inztallation wizard will inztall the filez for Impoo GCP Display in the following folder.
Toinstall into a different folder, click the Browse buttan, and select anather folder.

Y'ou can chooze not ta inztall Impoo GCF Display by clicking Cancel to exit the
inztallation wizard.

Destination Folder
C:hmpocoGCP_Dish, Browze

< Back |[ M ext = ] | Cancel

e Click “Next” to continue

ﬁ Impco GCP Display Setup | @ [
Ready to Install the Application

Click Mext to begin installation.

Click the Back button to reenter the installation infarmation or click Cancel to exit
the wizard.

< Back |[ Mext > ] | Cancel
[

e Click “Next” to continue



_[_;JImpcuGCP Display Setup E =] @
Impco GCP Display has been

7 successfully installed.

Click the Finizh button to exit this installation,

< Back Cancel
[

o Click the “Finish” box to complete the installation.

_[_3"_"',-I Installer Information EX

You musgt restart your spstem for the configuration changes made
to Impoo GCR Display to take effect. Click %es to restart now ar
=" Maoif you plan to manually restart later.

e ] Mo

o Click “Yes” to restart your computer
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Once installed, the software can be accessed from Start Menu —Programs —
IMPCO GCP Display — IMPCO GCP Display



INSTALLING THE USB ADAPTER DRIVER

If your computer does not have an RS232 serial port you will need to install the USB adapter
driver. You do not need to install this driver if you plan to use the ECOM DLC cable.
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e Open the “USB Driver” folder

| & USE Driver
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L instmsi inskmsiw license  MI-Serial (USB)  ReadMe Setup
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Type: Application
Size: 39.0 KB

Select an ikem ko view its
description.

See also:

My Documents

My Metwork Places
My Computer

¢ Double click on “setup.exe” (application file) and follow the on screen prompts.

Installing the ECOM DLC cable driver

The ECOM USB cable is designed to replace both the serial DLC and the USB adapter cables. It
also provides communication to the ECM on the CAN line for systems that are CAN enabled. It
requires the installation of the ECOM driver and is compatible with the series Il and series Ill DST
software programs.
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e Open the DST_Series lll folder
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o Double click on “setup.exe” (application file).

[F Setup - ECOM Drivers and Software |

Welcome to the ECOM Drivers and
Software Setup Wizard
This will install ECOM &1733000C on your computer.

It iz recommended that you close all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup.

| MNet> | | Cancel




e Click “Next” to continue

IF" setup - ECOM Drivers and Software =R

Installation Options
Select which files to install

It is recommended that you install bath drivers and software f you plan to use your
device for development purposes. Only the hardware drivers are required f you plan to
use your device exclusively for ECantrols display software.

(7 Install ECOM Drivers and Supporting Softwars
@ Install ECOM Drivers Only

N

<Back | Net> | | Cancel

o Select install ECOM drivers only. Click “Next” and follow the on screen prompts.



PASSWORD LOGIN

Figure 1 shows the password dialog box, which is displayed when a software session begins.
Login can be accomplished in two ways.

1.

Enter an “All S/N Password” which is a password applicable to all ECMs of a given original
equipment manufacture (OEM).

Enter a “Single S/N Password” and corresponding ECM serial number for a single ECM. A
Single Serial Number password is unique to a specific ECM serial number and permits
authorized service personnel to make changes or view information for a specific ECM.

In most instances the top “all” serial number boxes should be used for password entry. In this
case, do not check the single serial number box. Each password is a 16-character alpha-
numeric string specific to each Spectrum customer and determines which pages and variables
are visible through the software. Passwords are assigned by the OEM support group and may
change periodically. Check the “save password” box to automatically retain the password for
future use.

G Enter Password |

TREE - It*** - ThE R - BT

Password: I

Clear Password

Paste Passwurdl [T Single Serial Number Access

L T S
AR DT

[T Save password and S/N Quit

Figure 1: Populated Password Dialog Box



PASSWORD DIALOG BOX FUNCTIONS

e Clear Password Button Erases the current password from the password field.

e Paste Password Button Allows the user to copy a 16-character string from any word
processor and paste the string in the password field.

¢ Single Serial Number Access Checkbox Tells the software that the password is applicable for
single serial number access.

e Serial Number Field Only applicable when Single Serial Number Access Checkbox is checked.
The entry field must be populated for the 6-digit serial number for which the Single Serial
Number Access password applies (NOTE: Leading zeros included in the serial number are not
required).

o Save Password and S/N Checkbox Retains the password, and serial number (if applicable) for
the next software session.

Should an invalid password be entered, the error prompt shown in figure (2) will be
displayed and the software will not load. This prompt signifies the following:

The All S/N password is invalid.

The Single S/N password is incorrect for the Single Serial Number entered.

An All S/N password is entered for Single Serial Number use.

The Single Serial Number password is valid; however, the Single Serial Number Access
Checkbox is not checked.

Password Error! x|

Password is invalid! Exiting...

Figure 2: Password Error Prompt



If the Single S/N password entered is correct for the software but does not match the entered S/N
of the targeted ECM, the prompt in Figure 3 will be displayed.

[E———————— Incorrect Serial Number

The serial number of the connected module
does not agree with the serial number for which
you enterred a password on program start.

Hit the exit key below to quit the program, or
connect to the correct module to continue.

Paz=word Verified S/N II}
Connected Module SiN Iu

Exit Program l

Figure 3: Incorrect Serial Number Message

Figure 4 shows the communication status if a valid software password is entered when attempting

to connect to an ECM with a different key. In this instance the software will load but will not
connect to the target (ECM).

EDIS ECI Serial Communications
File Page Flash CommPaort Plotflog Help

[Not authorized to connect to this target. ..
‘ * Gauges Mot authorized to connect to this target...
Mot Connected

=10/ ]

Figure 4: Not Authorized to Connect Message

In the event you receive this error message call your OEM support group for more information.

CONNECTING THE PC TO THE SPECTRUM FUEL SYSTEM

Connecting the DST cable

A laptop computer, with the diagnostic cable and software is the required tool for performing proper
diagnostic testing of the Spectrum fuel system. It is also used to monitor sensor and actuator

values and to read and clear Diagnostic Trouble codes. The DST software also performs several
special tests.



e Connect the system diagnostic cable to the RS232 port on the back of the computer. If you do
not have a RS232 port, use the USB to RS232 adapter supplied in the IMPCO ITK test kit. Be
sure to install the USB driver to enable the USB adapter for use with your computer.

¢ Connect the diagnostic cable to the DLC (diagnostic link connector) labeled in the electrical

schematic. The DLC is located on the engine harness. The new 8 pin DLC requires the use of

the 4 to 8 pin adapter included in the late model ITK test kits.

Turn the computer ON.

Start Windows.

From the start menu select Programs — IMPCO GCP Display — IMPCO GCP Display

Place the ignition key in the ON position.

\Z) EDIS ECI Target Communications [k
File Page Flash Comm Port Plot/Log Help

Connected at 19200 bps

Connected

« ‘ Gauges q SPECI.FEE ST

Within several seconds the system Gauge screen should now appear and a green banner in the
upper left hand will read “Connected.”

Connecting to the PC using the ECOM cable
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volts
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To connect using the ECOM cable you must select ECOM from the COM Port drop down menu.
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o 0- 53‘ EGO1 ,w volts
e e It
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Configure CAN... 0 degF 0 degF
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Configure ECOM... Pedal Postion|  Throttle Position Run Mode Stopped
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b
Show Stats Ctrl+5 | gp- a0- Fuel Type Gasoline
100 200 60- 60- Fuel Supply Off
00 /3D-D 40- 40- Fuel'Spark inhibit input | Inactive / Nommal
20- 20- Fuel Control Mode Open Loop
0.0 volts 0- 0- Govemor switch state None
0 % 0D % Qil pressure state QK -
Active govemor type ’T
Active govemor mode Disabled
Customer Configuration Information
Cust hardware name/number | Soflware and Hardware Information
Cust software name,number | Software model Hardware model
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¢ You will now need to configure the ECOM communication protocol.

G EDIS ECI Target Communications [= ===
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\J s ST

Error opening com port 8 in HandleConnect =

GGUQ‘ES Link error - attempting reconnect...

Not Connected

Globsl Control Platform| Coolant Temperature|  Intake Ar Temperature Systemn Varables| ML _
Manifold Pressure| 250 250- Engine Speed Ijl pm
3 200- ‘ 200- ‘ Min Govemor Setpoint 0 mm

200

Max Govemor Setpoint 0 mm

15.0 25.0
o0 , 300 | \’-’TECom Cenfiguration E@ Current govemor target 0 mm
W 5 35.0 4/
>t o i Available ECOM Modules Pulse width 000 ms
o —— EGO1 [ o000 vohs
e EGD2 0.000 volts
0.0 psia
System State|
| Run Mode Stopped
-
P Mod
Battery Voltage ower Mode Sleep
Target CAN j% Fuel Type Gasoline
100 200 ks Fuel Supply Off
00 200 PC CAN Address o 250 e -
1 / FuelSpark inhibit input | Inactive / Normal
- Fuel Control Mode Open Loop
0.0 wvolts Govemor switch state None
Ol pressure state OK =
Active govemor type ’—PF
Active govemor mode Disabled

Customer Configuration information

Cust hardware name/number |

Software and Hardware Information|

Software mode! Hardware model
Lo [— Maru f 1

Cust software name/number ]

or o Costeevemersanone

o Select the CAN for systems with CAN enabled or serial for all others. Then select OK. You
are now ready to connect using the ECOM USB DLC cable.



DST SERVICE PAGES
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Global Control Platform Coolant Temperature|  Intake Ar Temperature System Variables| ML @
Manifold Pressure 250~ 250~ Engine Speed mm
200- 200- s G b mm
150- 150- T mm
100- 100- Cument govemor target 1200 mm
- = Fulse width [ oo ms
sg: i 5@: 1 EGO1 [ 0559 vots
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[ 40 degF [ 22 degF
System State|
Foot Pedal Postion|  Throttle Postion Run Mode Stopped
T 100- 100- Power Mode [ Sandby
80- 80- Fuel Type [ Popane
100 200 60- 60- Fuel Supply [ o
0 um/m 0 40- 40- Fuel'Spark inhibit input ’m
20- 20- Fuel Cortrol Mode [ Open Loop
147 volts 0- 0- Govemorswichstate [ None
[0« [ 0= il pressure state [ ok
Active govemor type Min

Active govemer mode lsochronaus

Customer Configuration information

Cust hardware name/number |853§149 Sofware and Hardware Information
Cust software name/number |notfapplicab\e.mot Software model ’m Fraveaeimaic] ’W
Cust govemorcal name [2007 Govemer Calibration Intial cal model 20424004 Manufacture date 2-9-2007
Cust govemor cal date 1-3-2007 Initial cal date 1-3-2007 Senal number 6936
Cument cal model | 20424004 Hour meter 0.079 hours
Engine part number [99999995:99 Curent cal date 132007  Cumulative starts 3 stats
Engine senal number |5555555555
Displacement 20 L Cylinders ’T Emissions Calibration Checksum SFBA20978
Spark system type  [Cail Per Cylinder Total Calibration Checksum SECF11F34

Fengover [T-[3 -2 -7 [ [ [ R -

Gauge Page

Provides system data in large easy to read displays. Displays ECM configuration information for
the ECM software, hardware, serial numbers and calibration dates.
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Raw Voltage inputs| @ miL

= 5 TPS1_raw 0.005 volts EGO1_raw 2356 wvolts GOV1_raw 0474 wolts
Egncieess L TPS2raw | OO0 vols  EGO2raw 2550 vols  GOVZ/DIGA raw 0474 voke

Marifold Pressure 100 psa EGO3._raw 0.000 vots AUX_DIGT _raw 0479 volts
Coolart Tempersture 900 degF FPP1_raw LS R EGO4mw | 000 vots  AUXDIG2raw 1479 vots
Cylinder Head Temp 1900 degF FPP2_raw 2000 volts AUX_DIG3_raw 0434 volts

Marifold Temperature 1900 degF VAP raw [ 000 veks Vaw_raw 2615 wvotts
- Vhat_raw 2610 wvolts ALX_PWM1_LS raw 0.000 wvolts
Intake Air Temperature 1100 degF TIP_raw 5000 voks ]

VESa_FB_raw 4550 wvolts AUX_PWMZ_LS raw 0.000 wolts

8w [ 000 vots VESb_FB_raw 4751 vots  AUX PWM3 LS rmw [ 0000 voks

It
L L R i) oxk AUX_PWMA_LS_aw | 0000 vos
Vsw 148 volts FRP_raw 0.010 volts AUX_PU1_raw 5000 wots
AUX_PWMS_LS_raw 0.000 volts
Gov1 voltage 20 volts FTP_raw 5.000 volts AUX_PU2_raw 5.000 wvots
GovZ2 voltage 20 volt AUX_PU3 5000 wvols EGOTH_LS raw 0000 wvolts
vous ECT raw 5.000 volis S Vol

EGOZH_LS _raw 0.000 vols

Qil pressure voltage 5.0 vols
IAT_raw 5.000 volts AUX_PD1_raw 0.000 wvolts EGO3H_LS_raw ’W s

Injector  Injectoron  Injectoroff FT_raw 2000 volts AUX_PD2_raw 5000 voks EGO4H_LS_raw 0.000 vols
Mumber  lowside  low-side FTT _raw IW volts AUX_PD3_raw ,W volts -
{firing order)  voltage voltage EGT raw ,W volts WG_PWM_LS_raw 0000 volts
1 [ 00 383 - AUX_PUD1_raw 0010 wvolts LOCKOFF LS raw !71113110 s
2 [ o[ a8 OILP_raw 5000 woks AUX_PUD2_raw [ 5000 wots TEAEE [ ’—D.DDD wots
3 00 508 UEGOR_raw 0.000 volts .TUX_PUD:}_’EW 5.000 wvotts DBW_status_raw ’—D.DDD w5
4 00 93 f Neutral_SW_raw 0.000 volts
5 00 B4 Pedal_INH_raw 0.000 volts
6 0.0 413 Eng_Brake_raw 0.000 volts
7 0.0 482
8 0.0 407

AUX_DIG1 volts 270 volts
AUX_DIG2 volts 270 volts
AUX_DIG3 volts 273 volts

Raw Volts Page

The raw volts page displays the sensor inputs and outputs in a raw voltage format. This page is
most commonly used to check values in the diagnostic trouble shooting charts.
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Coolant Temperature |
TR0
Spark Advance ‘
= = capsTDC

Lean

Mixture

Fuel Control |
Mode

) Adaptive Learn S
Clear Adapti ﬂ Fusl Type Propane v

Open Loop

Service 1



The Service 1 screen is used to clear the adaptive learn, shows the MIL status and provides a
display for rpm, coolant temperature and spark advance. It also provides a large display to monitor
the closed loop mixture control.
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ot I = TPS2votage 0000 volts
Vew [ iag vots ek Al deia g St ICdiverpowsr | OF
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Tests Page

Provides diagnostic information voltages and sensor outputs and includes diagnostic engine tools
such as spark and injector kill controls. Please note that not all features are available for all
applications. The disabled item menus are grayed out or rendered inoperative.

SPARK KILL

The spark kill mode allows the technician to disable the ignition on individual cylinders. If the
Spark Kill diagnostic mode is selected with the engine running below 1000 rpm, the minimum
throttle command will lock into the position it was in when the test mode was entered. If the Spark
System Test mode is selected with the engine running above 1000 rpm, the throttle will continue to
operate normally. Disabling Ignition Outputs to disable the ignition system for an individual
cylinder, use the mouse to highlight the “Spark Kill” button and select the desired coil. The spark
output can be re-enabled by using the mouse to highlight the “Spark Kill” button and selecting
“Normal.” If the engine is running below 1000 rpm, the spark output will stay disabled for 15
seconds and then re-set. If the engine is running above 1000 rpm, the spark output will stay
disabled for 5 seconds and then re-set. This test mode has a timeout of 10 minutes. Record the
rpm drop related to each spark output disabled. The spark outputs are arranged in the order which
the engine fires, not by cylinder number.



INJECTOR KILL

The Injector Kill mode is used to disable individual fuel injectors. If the Injector Kill mode is
selected with the engine running below 1000 rpm, the minimum throttle command will lock into
the position it was in when the test mode was entered. If the Injector Kill mode is selected with
the engine running above 1000 rpm, the throttle will continue to operate normally. To disable an
injector, use the mouse to select the desired injector. The word “Normal” will change to the
Injector you have selected. The injector driver can be re-enabled by selecting again. If the
engine is running below 1000 rpm, the injector driver will stay disabled for 15 seconds and then
re-set. If the engine is running above 1000 rpm, the injector driver will stay disabled for 5
seconds and then re-set. Record the change in rpm while each driver is disabled.

DBW TEST MODE

The DBW (Drive by Wire) test mode allows the technician to control the throttle directly with the
foot pedal or throttle input and is used during the diagnostic routines specified for FPP and TPS
for Spectrum systems that use DBW control. FPP position displays the current position of the
foot pedal as a percentage. FPP volts display the voltage which the ECM is reading from the
FPP sensor. TPS Command displays the commanded throttle position expressed as a
percentage, which is being sent to the throttle. TPS Position is the actual percent of throttle
opening being sent to the ECM from the throttle. TPS volts display the actual TPS signal voltage
the ECM is receiving from the throttle. To select this test mode the engine must be off and the
key must be in the ON position.

EXTERNAL POWER TEST
The external power test manually activates relays (relay power, fuel pump, and drive-by wire

power) controlled by the ECM while the engine is in the “Stopped” or “Running” states. Reverts
to normal operation if “Automatic” state is selected or ignition voltage is cycled from high to low.



S} EDIS ECI Target Communications ==
Eile Page Flash CommPort Plot/log Help
Connected at 19200 bps =l Toggle Page -F3 =
¢ Faults Ospscmuu ueen
Connected |
FaultAccess| @ MIL Closed-.oop Control| System States Monitorad Drivers Diagnostic Modes|
Engine Speed Ijl mm EGO1 0652 volts | Run Mode Stopped Injector  Injectoron  Injector-off | Spark kil Nomal ¥
Warifold Pressurs 02¢ pia  Closedioop | 00 % | PowerMode oy | ey ooene 1S | ectorka Nomal
Barometric Pressure 830 psia Ad 1 00 % ' =
EHES Fuel Type | Propane 1 ‘ 0.0 ‘ 373 it ~
Caolart Temperature 200 F EG02 0702 voks | o Supply o 2 [ oo i =
Cylinder Head Temp 1900 F Closedoop 2 0.0 % FueVSpark inhibit input [ Nommal 3 I 00 | 507 | Cylinder numbering | Finng Order
Marifold Temperature 1900 °F Adaptive 2 0o % Fuel Control Mode [ Open Loop 4 N p
Intake A Temperaturs 20 F 503 . N i [ Derstes /Wamings
. ,_ 0.000 voks | Govemor switch state None Derate1
paric Advance 35 "BTDC  Postcat CL offset 0000 phi | pctive govemortype i 6 0.0 22|
Fulse width 00 me Attemate-Fusl o - 7 0.0 482 =
\rim duty-cycle 00 % Active govemormode | |sochronous Low Rev-Lim
Fuel rail pressure 1089 psia oye g 0.0 404
Fuel temperature 770 degF Brake input level Ground MIL output pin
Gaseous pressure target 0.00 "H20 DEW Variables 0Oil pressure state OK llcirﬁ'lvlgDo"rEZ:) Sdpsgﬁ g?l Buzzer output pin
Gaseous prassurs actual 0.00 "H20 TPS commend L) = Gl prssan ol Fhmees 20K N
UFEZIED 00 % | WS stae OF Ide
Curment govemor tanget 1200 pm - ot ,7[”) . 2 250
i . percer 0 %
el 00 % Ipsppercent 1000 * Input Voitages 3 2
Curment estimated torque 00 Nm 4 250
B e ,—DD . TPS1 voltage 0.005 voks | Gowlvoltage 2.0 wolts —
TP52 voltage 0000 volte | Gov2 voltage 20 wvolts 3 =
= T
Vbattery 147 wvolts  top command R Ollpressure voltzge [~ 50 wolts s 20
V switched 147 volts FPP posit ,—DD 5 ,_ 7 250
position & MAP voltage 00 volts
Hour meter 0075 hoUs  rpoq yopage 0.015 volts | ECT/CHT voltage [~ 50 wois g 2
Cumulative starts 3 83 o) yohage 5005 voks | AT voltage 50 wvolts
VS voktage 5000 vots SnapShot Base Defintions [CLem EGOT_volls
TrelETT ety [rum tmr see  [AT [a M1 [EGO2 votts
]
Double ciick fault for information [HM_hours [TPS_pet [MJ_P_act [PW_ava
[rom [FPP_pet [mJ_P_cmd [eF
J DTC 1637: PWM4 open / ground short [ap [voat Juel_stzte [rECT
SnapShot Custom Definitions: EMPTY EMPTY
[EmPTY [EmPTY [EwPTY [EmPTY

Faults Page

Stores DTC codes that may have occurred in the past (Historic Faults) or current set codes (Active
Faults). Includes useful system voltages and sensor readings used while working with the fuel and
emission trouble shooting charts. Shows power derate mode status. To erase a historic DTC
code, double click on the code with the left mouse button. Then choose to “Clear All Faults.”

PLOT/LOG MENU FUNCTIONS

The Plot/Log menu allows the user to graphically plot or numerically log variables that have been
tagged for plotting/logging. To plot or log variables, a tag must be assigned to each variable of
interest. A variable is tagged for plotting/logging through a single right-mouse click in the variable’s
vicinity. Once a variable has been tagged for plotting/logging, it is highlighted in green.

Figure 5 shows an example of variables that have been tagged. A maximum of twenty (20)
variables may be tagged for logging and a maximum of ten (10) variables may be tagged for
plotting. The maximum achievable sample frequency/minimum period is dependent on the number
of variables tagged.
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Figure 5: Tagged Variables for Plot/Log

Once the variables have been tagged as highlighted by the green color fill, select the “Plot/Log”
function in the top menu bar as shown below in figure 6.
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o Select “Plot Tags” to open the snapshot window

Other functions available from the Plot/Log menu include:

o Clear Tags: Releases all plot/log variables.
e Plot Tags (Ctrl + P, or P): Graphically plot all tagged variables.
e Load Plot Setup: Loads and tags variables for plotting/logging that have been stored in a plot

file (.plt).

e Log Tags (Ctrl + L): Numerically log all variables that have been tagged for plotting/logging.

Once the Plot Tags menu item has been selected, tagged variables are graphically plotted in a
strip chart interface. An example of a plot is shown in Figure 7. Capabilities of the plotter are

outlined in Table 1.

Start/Stop Button Start or stop plotting of selected variables

Save Button

Save plotted data displayed in the plot to a comma-separated
value file (CSV) on the PC hard drive. Format must not be altered
if the Load function is to be used.

Snapshot Button

Convert the plot into a snapshot that may be panned, zoomed,
scrolled, and saved

Close Button

Close the DST Plot interface

Load Setup Button

Load tags from a previously saved plot (.plt) file to allow for similar
plots and logs to be generated

Load Plot Button

Load a previously saved plot from the PC into the DST Plot
interface

Variable Selector Menu

Selects the active variable for axis scaling

Single Shot Acquisition
Checkbox*

When checked, this does not allow the plot to scroll past the ‘Time
Interval’ thereby preserving plotted data for post-processing.

Exclusive Serial Use
Checkbox*

When checked, this allows exclusive serial communication for the
plot variables. Other variables on the active page are not updated.

Min Y Value Field*

Specify the minimum Y-axis scaling for the active variable

Max Y Value Field*

Specify the maximum Y-axis scaling for the active variable

Sample Interval (ms) Field*

Define the sample period for recording and display Frequency
(Hz.) = 1000/Sample Interval (ms)

Time Interval (s) Field*

Defines the total sample acquisition time for the plot.

*Accessible only when plotter is not running.
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Figure 7: DST Plot

¢ Click on the “Start” button to start the DST plot function.
¢ Click on the variable selector button to view selected sensors
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¢ Click on the “Save” button to save the snapshot as a file. To replay the saved file, open the

Figure 8: DST Plot

Snapshot
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DST PLOT INTERFACE FUNCTIONS

A graphic tool incorporated in the plotter is the snapshot function. This function allows data
collected in a plot to be transferred into a second window for quick graphical post-processing. The
snapshot allows the user to zoom in/out, pan left/right, and move cursors along the signal traces to
measure the variable values in virtual real-time. An example of a snapshot is shown in Figure 8.
Any CSV file in plot format (.plt) may be loaded into the snapshot. Table 2 outlines the available
hot key functions of the snapshot screen.

SNAPSHOT HOT KEY FUNCTIONS

Command Function

<Single, left-click on trace> Snap closest cursor to data
<Ctrl + Up/Down Arrows> Move/pan plot along y axis
<Ctrl + Left/Right Arrows> Move/pan plot along t axis
<Ctrl+Shift + Up/Down Arrows> Zoom plot in and out in y axis
<Ctrl+Shift + Left/Right Arrows> Zoom plot in and out in t axis
<Ctrl + Home> Resize plot to default settings
<Ctrl + Page Up> Zoom out by 10%

<Ctrl + Page Down> Zoom in by 10%

<Page Up> Toggle to previous cursor
<Page Down> Toggle to next cursor
<Left/Right Arrow> Follow selected data along trace

<Up/Down Arrow>

<Shift + Left/Right Arrow>
<Shift + Up/Down Arrow>
<Home>

Follow selected data along trace
Move 10 points along trace

Move 10 points along trace

Go to first visible point on current plot

<End>

Advance to last visible point on current plot

<Shift + Up/Down Arrow>

Toggle between traces/variables

Table 1




DST LOGGER

Another data capture function incorporated in the software is the DST logger. This tool serves as a
PC data logger for any variable available in the ECM through the interface software. Figure 9
shows the interface display for configuring the DST Log. The interface allows the user to create
the filename, set the sample rate for acquisition, set the time interval for sampling, and display the
progress of acquisition. A maximum of twenty (20) variables may be tagged for the log. The
amount of data stored is only limited by available PC RAM. The resulting text file may then be
viewed by any standard Windows text editor/reader program. To create a log file select the “Log
Tags” in the drop down menu as shown in figure 6.

EDis Log |
Log File: Iel:lis.lug Browse |
Sampling Interval (m=) [30.00 Time Inerval (=) 10.00
Progress . | | | | )
o 20 40 50 80 100
Clo=e I

Figure 9: DST Log Interface

REPROGRAMMING THE ECM

New software upgrades may become available for in field applications. ECM software upgrades
are possible using the DST. Updates are released to service in MOT files (A MOT file has an
extension .mot and is a binary S-record file that contains the full calibration and embedded
software algorithms). The MOT file is the one file necessary to completely configure or update an
existing ECM. The MOT may be supplied on a floppy disk, CD ROM or downloaded from the OEM
service network. To update the ECM calibration follow the instructions listed on the next three

pages.
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¢ Turn the ignition key to the ON position.
o Verify the DST is “connected” to the ECM.
e From the “File” menu select “Reprogram target.”

Select 5-record/Mot File il |

Dhirectony - -
Hiztary: I'ﬁ"\" J

Look in: Ié 3% Floppy 4] j y £ ED-

F2_LPG_2700LPG_76

File: narne: |F2_LF'I3_2?EIEILF'I3_T-"E'I 32008-003 Load

Filez of lype: I*_mcut j Cancel

¢ Navigate to the media where you have stored the MOT file. In the example above the MOT
file was stored on the on the floppy (A) drive.

¢ Highlight the correct .mot file using the left mouse button.

e Click on “Load.”



Configuration

e Click “Yes” to continue.

Attention! |

Ready to begin reprogramming.

Download bype = APPLICATION CODE AND DATA ORLY
Curtent target application code checksum = $4BE1

Curtent buffer application code checksum = $4BE1

Current buffer tokal memory checksum = $1909

Buffer source file = 'a:\F2_LPG_Z700LPG_7613200B-009, mot’

MOTE: Any interruption of the reprogranmming
procedure will require another reprogram aktempt.

Continue with program download?

e Click the “Yes” box to continue with the update. Refrain from using other functions on the
computer while the download takes place.

! CAUTION

Do not disconnect the DLC, remove
power or use the PC for any other
function during this process. Any
interruption during this reprogram
process may render the ECM non-
programmable in the field.

Target Reprogram Progress il

Reprogramming. .. | I 243 %

The status bar shows the update process.



Success! 5[

All memory programmed successFully!

198.2 Kbvtes programmed in 80,4 seconds
2.5 kbytesfsecond program rate

Target application code checksum = $4BE1

Buffer application code checksum = $4BE1

Target total memary checksum = $1909

Buffer tokal memory checksum = $1909

Buffer source file = 'a:\Fz_LPG_Z700LPG_7613200B-009, mot'

Message is displayed confirming the update was successful.



MALFUNCTION INDICATOR LAMP (MIL)

The Spectrum Fuel system has built-in diagnostics for system trouble shooting. The system has a
dash mounted malfunction indicator lamp (MIL) that provides indications of an emissions related
problem. Most engine control system related problems that affect emissions or driveability of the
vehicle will set a (DTC) diagnostic trouble code and illuminate the MIL.

The MIL serves as notification to the operator of a problem related to the emission control system
so the driver can arrange for service as soon as possible. It will also display DTCs that have been
stored due to a system malfunction.

The MIL should illuminate when the key is in the ON position and the engine is not running. This
feature verifies that the lamp is in proper working order. If the MIL does not illuminate with the
vehicle key ON/engine OFF, repair it as soon as possible. Once the engine is in start or run mode,
the MIL should turn off. If the lamp remains on while the engine is in the start or run mode a
diagnostic trouble code may be set.

The MIL will be turned OFF after three (3) consecutive run cycles or by clearing the active code with
the Diagnostic Scan Tool (DST).

SPECTRUM DIAGNOSTIC TROUBLE CODES (DTC)

Diagnostic Trouble Codes are set when the Spectrum ECM (Electronic Control Module) runs a
diagnostic self test and the test fails. When a DTC is set, the ECM will illuminate the MIL on the
instrument panel and also save the DTC in memory. The ECM will continue to run the self test. If
the system continues to fail the test, the lamp will stay illuminated and the DTC is stored as an
active DTC. If the self test runs and passes, the DTC will be stored as historic DTC. All DTCs are
stored as historic faults until they are cleared. Most DTCs will automatically clear from memory if
the DTC does not reset within 50 to 100 consecutive engine run cycles.

While a Diagnostic Trouble Code is current for a sensor, the ECM may assign a default “limp home”
value and use that value in its control algorithms. All of the system diagnostic self-tests run
continuously during normal vehicle operation.

The Diagnostic Trouble Codes can be read by using either the MIL lamp or a laptop computer.
Diagnostic Trouble Codes can be cleared from memory with a laptop computer, or by turning the
ignition key to the OFF position and removing the ECM power fuse or battery cable for at least 15
seconds.

If more than one DTC is detected, start the diagnostic repair with the lowest DTC number set.
Diagnose each problem to correction unless directed to do otherwise by the diagnostic chart. The
DTCs are numbered in order of importance. Both DTC 112 and DTC122 pertain to the oxygen
sensor, so it is possible that a repair that corrects DTC 112 may also correct the problem causing
the DTC 122.

Diagnostic test charts contained in this manual refer to the DST to be connected and in the “System
Data Mode.” This simply means that the DST is connected and communicating with the PC. In
some instances the chart will call out a special test mode. An example of this would be instructions
for the DST to be connected and in the DBW (drive by wire) mode. Always be sure to follow the
special instructions to avoid a false diagnosis of fuel system components.



DLC COMMUNICATION ERROR

The ECM 5 volt reference circuit powers the Spectrum diagnostic link cable. In the event that the 5
volt reference signal is open or shorted to ground, you will not be able to connect to the system. If
you are unable to connect, follow the quick checks listed below:

Be sure you are using the correct password and latest software for the system you are connecting
to.

Check the ECM system power and ground circuits. Refer to DTC 562 for the power schematic.
Also check for +12 volts switched power at ECM pin 45 with the ignition key ON.

Check for power at the DLC connector for + 5 volts between pin 1 (BLK /LT GRN) and pin 2 (LT
GRN RED) with the ignition key in the ON position.

You may still be able to retrieve a code using the blink code function if none of the above
recommendations prove useful. In the event of a 5 volt reference signal malfunction, DTC 642 or
DTC 643 should set. If you find one of these codes using the blink code function, follow the DTC
diagnostic chart recommendations for that specific DTC.

BLINK CODE FUNCTION

Although the DST is considered a required tool to access the DTC codes, codes may be retrieved
without a laptop computer using the blink code function. To enable this function follow the steps
below:

e Jump pins 1 and 4 at the DLC connector.

e Turn the ignition key to the on position

e The system will now enter the self diagnostic blink code mode. Be ready with pen and paper to
write down any codes that may be stored.

e The ECM will flash the MIL indicator with a pause between represented numbers that represent
DTC codes. The sequence starts with code 1654. Code 1654 confirms the system has
entered the blink code mode. The ECM will flash code 1654 (3) times before displaying the
actual DTC code that may be set.

Example:

One short blink (pause) six short blinks (pause) five short blinks (pause) four short
blinks.

¢ If no DTC codes are found, the ECM will continue to flash 1654 only. This means no stored
DTC codes were found.

¢ If one of the numbers in the DTC code is zero (0), no flash will occur to represent the zero
value—it will be represented as a short pause.
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Diagram 1

When using the DST program to clear a DTC, always select the “Clear All Faults” function to
immediately turn the MIL OFF after a successful repair (as shown in diagram 1 above).

INTERMITTENT PROBLEMS

Intermittent fuel system problems can prove to be the most challenging to repair. It is most
important to remember when looking to find the cause of these problems, to operate the system in
the condition when and where the problem occurs. An example of this would be, if the DST
showed a lean fuel mixture at full load, one of the first things to look at would be the fuel pressure.
The fuel pressure would need to be monitored while the machine is operating at full load, not at
idle because the leaning effect does not occur at idle. Electrical problems should be treated the
same way. One excellent tool for finding intermittent electrical problems is the DST plot/log
function. Set up the plot for the code that sets. An example of this would be if an intermittent IAT
code set, tag the IAT voltage and watch the plot. While watching the plot, agitate the electrical
wire connection at the sensor and ECM connector. The resolution of the plot screen is such that
you will be able to see any unstable voltages that you would otherwise not see with a standard
DVOM.

Caution should be used when pressure washing the under hood of any electrical system. Avoid
direct pressure spray on the system electrical connectors. They are splash proof, but if water is
sprayed directly at the connector moisture can become trapped behind the connector seal and
cause serious system problems.

Extra care must be taken when probing electrical pins and terminals. Do not bend or spread
these terminals as this can also be a source of intermittent problems cause by improper handling
of these connectors.






