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WARNING

Use of the ScanGauge while driving could lead ta@sident and serious injuries. The primary atéenti
of the driver should always be on safe drivingwih any gauge or other instrumentation system in a
motor vehicle, the information should be obsenggat of a normal sequence of observations
performed in the operation of the vehicle. Chartgahe selections in the ScanGauge should only be
made when it is safe to do Sthe driver must remain attentive first to driving the vehicle.

The mounting of the ScanGauge and the routingettéle connecting it to the vehicle in the shdudd
done with suitable caution that it does not creatensafe condition. This includes but is not ladito
the following:

. Don’t mount the ScanGauge where it can obstructigne of the driver.

. Don’t mount the ScanGauge in a manner which coalce it to be propelled through the vehicle
during an accident causing injury, such as overear an air-bag.

. Don't route the cable in a manner which would ifeser with the operation of the vehicle controls.

RIGHTS AND OBLIGATIONS

The ScanGauge may be used on any number of vehitlesoftware contained in the ScanGauge is
copyright protected by Linear-Logic and may notiamsferred or disassembled and used in another
product, in part or in whole. The artwork used é@meration of the circuitry is also copyright prdeet
and cannot be used in part or whole by any persentity without the express written permission of
Linear-Logic.

©2004 Linear-Logic. All rights reserved.
Version 1.0

Information in this manual and the specifications and djoeraf the ScanGauge itself are subject to change withatige.



INSTALLATION

NOTE: If this is a temporary use of the ScanGaugeeénvethicle, there is no need to perform vehicle
displacement setup unless fuel economy or fuelwwopsion will be measured.

1)

2)

3)

4)

5)

Locate the OBD Connector This connector is normally located under the daskither side of

the steering column. It can also be located urtteedaish on the passenger side in some vehicles.
On rare occasions it is behind the ashtray in #shdr in the armrest of the back seat. It may have
a cover on it which can be pulled off by hand.

Typical OBD2 Connector Location OBD2 Plug

Locate a place for the ScanGaugelMPORTANT: Don't place it on an airbag cover or where
it will be propelled by a deploying airbag.The location should be where it can easily be seen
from the normal driving position. It should not placed where it will obstruct the drivers view
outside the vehicle or of other gauges.

Typical below Dash Installation Typical above Dashristallation

Turn the vehicle on.If it can be run, start it. If it can’t be runrtuthe key to the “run” position.
This is the position it is normally in when the i@ is being driven.

Plug the connector into the OBD connectar The ScanGauge derives all it needs to power and
operate itself from the OBD connector. No otherremions are needed for its operation. Wait for
the unit to connect.

Perform Vehicle Setup if this is the first time ithas been used on this vehicl@his step is
optional. It is needed in some vehicles to makeenaacurate fu uel consumption
measurements. Setup can be done using the seqiigfiee=> - . This is
followed by setting the engine displacement. Youy mmét using . if this is a temporary
value. You may use.5: to exit if you want this value to be retained eifghe ScanGauge or
the vehicle battery is disconnected. The infornmatian be changed and saved again as often as
needed.




When the ScanGauge is first connected, it attetoptemmunicate with the vehicle. Communications
can be established with the key to be in the ruitipo, even if the engine is not actually runnikg.
could take up to 30 seconds for the connectioretmhde after the unit is plugged in and the keén
run position.

While establishing communications, the first linethe display shows:

The TRIP and MORE buttons can be used even if aamion is not established. If the key is off, the
ScanGauge will stay in this screen and continuergiting to communicate with the vehicle computer. |
will not go to sleep mode until communications basen established.

When communications has been established, theagligpll change over to :




OPERATION

The ScanGauge is easy to hook up to a vehicle pedipith an OBD2 connector. It is also very easy to
use. The operation is menu driven and does notreeqemorizing sequences of operations to user Afte
each button press, new selections will appeardrdisplay prompting you for what can be done next.
The HOME button will take you back to the startpaint at any time.

MENU DRIVEN SELECTIONS

There is a button located at each corner of thaadisWhen a ‘<’ or *>’ is displayed next to thettmn,
pressing the button will do what is shown in theptiy next to it. For instance the HOME screen show
the following:

Pressing the button at the upper-left corner witidpup selections for scanning the vehicles coeput
for trouble codes and other information. Pressiregupper-right button will bring up Gauges showing
the current information for the vehicle, such as&h RPM, fuel economy, etc.. Pressing the lowfer-le
button shows trip information and the lower righttbn brings up more types of selections.

Sometimes there is no ‘<’ or ‘>’ next to the buttdm most of these cases, this is information itkéhe
following display:

The P0321 is a trouble code, pressing the uppebolgtfon will not perform any function. The other
buttons perform the functions shown next to them.

Some screens are strictly for information, sucthadollowing:

This screen will be shown if the vehicle resporids &ll codes have been cleared following a button
press telling it to clear them. This screen isegkiby pressing the HOME button, returning you ® th
starting screen.

AUTOMATIC SLEEP MODE

About 20 seconds after turning off the vehicle msging a button after the vehicle engine is tusféd
the ScanGauge will automatically power down ingleep mode. The display will go blank and the
backlighting will turn off if it was on. Startindié engine or pressing the HOME button will
automatically restart the ScanGauge and it willmreto the screen and lamp settings it had jusirbef
went to sleep.

AUTOMATIC COMMUNICATIONS TYPE RECOGNITION

Different vehicles use different types of signalfrgm their computers. The ScanGauge can quickly
determine which type your vehicle is using. You tibave to know which type it is for it to be used.

AUTOMATIC REPEAT BUTTONS

Pressing the buttons and holding them for more ghaecond will cause them to automatically repeat
a rate of about 2 times a second. This allowsdpidr stepping to a value without a lot of buttoagsing.

USER PROGRAMMABLE COMMANDS

Up to 10 commands can be generated, edited, sadeskat to the vehicle computer. This allows for
future codes and some special commands to be &ydée user. This will allow any possible OBD
command to be added by the user without the neesbftware changes.



NON-VOLATILE MEMORY

The ScanGauge uses a type of memory which doesnitre batteries or a source of power to maintain.
This means that your settings will not be lostatiydisconnect the vehicle battery or disconnect the
ScanGauge.

The actual saving of the current settings occursnekier the unit goes to sleep or when the SAVE
selection is made in the ENGINE screen where ybthseengine displacement.

The only information you should have to give ther88auge about the vehicle it is being used inds th
engine displacement. This is only used in someclehio more accurately indicate the fuel consuonpti
and economy. It is not necessary to enter thignmétion for basic operation of the ScanGauge.

HOME

When the ScanGauge is running, pressing the HOMtBmbwill bring up the following HOME screen:

If the ScanGauge is asleep, pressing the HOME mwitlb cause it to wake up to the screen it wasgisi
when it went to sleep. Pressing the HOME buttoriragdl take it back to the HOME screen. The
following button sequences assume a start from HOME

Pressing the button next i# - causes the display to change to show the currselbcted gauges.
They are automatically updated. The following sarsleows a typical gauge display:

This is a special case display. Even though ther@a ‘<’ or ‘>’ next to the displayed gauges, [siag
the button next to one of the gauges will causmttechange to different gauges. For instancesprgs
the upper left button causes the display to chamge

The upper left display has changed from readindrA# to reading how much the throttle is being
pressed. Pressing the button again will changeitipay to the next available gauge. The seleatiitin
continue through all of the available gauges aed thop back to the starting gauge.

The information available will vary from vehicle tehicle. If the information is not available for a

certain gauge, no data will be shown for it. If #zene gauge is selected for more than one positidy,
one of them will show data (if it is available).&bther positions will show the abbreviation, batdata.



The following table shows what the gauge names meaome cases, the unit selection will determine

GAUGE ABBREVIATIONS

the gauge abbreviation.

CLSD LP
OPEN LP

Fuel system loop status

This indicates when the oxygen sensor is being
used to control the mixture (closed-loop) and when it
is not (open-loop). It is usually closed except when
the engine is cold or under full throttle acceleration.

FIA
CIA

Intake-Air-Temperature

Temperature of the air going into the engine. At
highway speeds, this will typically be a few degrees
higher than the outside air temperature. At idle or
low speed, it may be much higher in temperature
than the outside temperature due to the low air-flow
into the engine and the high under-hood
temperatures warming it up.

FWT
CWT

Water Temperature

Water/Coolant temperature.

A vehicle with a 50/50 mix of coolant and water will
not boil over until about 265 degrees F at sea level.
This will be reduced at higher elevations.

FPR

Fuel-Pressure

This is the fuel pressure from the fuel pump. Very
few vehicles report this.

GPH
LPH

Gallons-per-Hour
Liters-per-Hour

Fuel consumption rate in the selected units. This is
sensitive to throttle, gear and loading changes.

IGN

Ignition timing

Shows the amount of timing advance (or retard if -).

The more advance there is (or less retard), the
better for fuel economy and power. The limit is set
by the octane of the fuel, the intake air temperature,
and the load on the engine. A lower than normal
amount of advance for similar temperature and
speed could indicate too low an octane of fuel is
being used.

LOD

Engine Loading

This is a percentage of the maximum power
available at the current RPM that is being used. As
this number approaches 100, it will be necessary to
shift to a lower-gear (if possible) in order to obtain
more engine power. As the number falls, a higher
gear can be used.

MPG
KPG
MPL
KPL

Miles-per-Gallon
Kilometers-per-Gallon
Miles-per-Liter
Kilometers-per-Liter

Fuel economy in the units selected. Ata NORMAL
update rate, this is updated about once a second.
This means that the fuel economy is for the previous
second. Small changes in throttle position will show
almost immediate changes in fuel-economy.

MPH
KPH

Miles-per-hour
Kilometers-per-Hour

Speed in the units selected.

MAP

Manifold-Absolute-
Pressure

This indicates the pressure in the intake manifold. It
is reported in pounds-per-square-inch (PSI) by
default but can be changed to kilo-pascals (KPA) if
desired.

At sea level, the pressure at wide open throttle can
be as high as 15 PSI or 10kPA. If the engine is
turbocharged or supercharged, the pressure can be
higher than this.

RPM

Revolutions-per-Minute

The RPM of the engine.

TPS

Throttle-Position-Setting

In some vehicles, a closed throttle will read 0 and full
throttle will read 100. Other vehicles will have a
higher value than 0 for a closed throttle and an open
throttle value less than 100.

VLT

Battery Voltage

Normal running battery voltage is between 13 and
15. When the engine is off it should be between 12
and 13. Voltages higher than 15 volts can damage
batteries and electrical components. Voltages below
13 when the vehicle is running could indicate poor
charging of the battery. Voltage below 12 when the
engine is off could indicate a low battery charge or a
shorted battery cell.




If there are any stored Diagnostic Trouble Cod€eBG§), the number will be displayed. An example
screen would be:

In this example 2 codes are stored.

This selection can only be reached if there igas$tl one trouble code. Pressing the button néx&:
will show the data for each of the Parameter Idieations Descriptors (PIDs) if data was capturdww
the trouble occurred. The screen will allow yowstep through the PID numbers using the lowerdett
right buttons and see the available data. Gaugesalill be shown in the top line for those PIDsalih
directly correspond to a gauge. The values indgersd line are in hexadecimal just as they arertegpo
by the vehicle computer. You can exit this modaegshe HOME button.

NOTE: Reading the Freeze Data does not clear it. Bhi®ne when the DTCs are cleared.

the other trouble code.

not change the display because we @tteedast trouble code. Pressing

» If you decide not to clear the trouble codes,

button is pressed, the ScanGauge will send oighalgo clear all of the trouble codes.
If it is successful, the display will show:

This should also turn off the “Check Engine” ligitt the dashboard and clear the freeze data.



DECODING DTCs

The DTCs vary from vehicle to vehicle and you wiled to find the definitions for your vehicle.

An excellent way to do this is to use a good seargine on the internet. Use “Trouble Codes” as th
search words. You can add your make of vehicleatoow the search. Adding the actual DTC to the
search could bring up a lot of information on thelypem if it is a common failure.

A good web site to try is: http://www.troublecodest/ .

Another way to find the trouble code meaning aisg aiformation on what might be causing the
problem is to do a search on the trouble code la@dlype of vehicle. For instance searching for
P0440 Ford will return not only the code definition, but alformation on the cause and cure.

When you find a list of codes for your vehiclewibuld be a good idea to print them out and keemthe
in the glove box for future reference. It is contifoy when you are on a trip and the “Check Engine”
light comes on to be able to read the code andrdete if it is a critical problem or not.

A common problem is an evap or fuel tank pressaitare. If the DTC is one of these codes, the cure
may be as simple as tightening the gas cap. Yotesarior this by tightening the gas cap and resett
the “Check Engine” light using the ScanGauge. éf t6heck Engine” light doesn’t come back on, that
was the problem.

Printed sources to decode the DTCs are availalyleustauto parts store in the aftermarket repair
manuals. Some have low cost manuals dedicatedublé codes and troubleshooting.

The auto parts store personnel can often tell yloatwhe code means and are sometimes familiar with
what causes your particular type of vehicle tatlsetcode and the common repair for it.

The shop manuals for your vehicle will also conthig information for the trouble codes.

The trip button allows information about the cutrgip, all trips for today and all trips for a pieus
day to be obtained or monitored. The following infiation can be displayed:

. Maximum Speed

. Maximum Coolant Temperature
. Maximum Engine RPM

. Average Speed

. Average Fuel Economy

. Trip Miles

. Trip Elapsed Time

. Trip Fuel Used

The following display is a typical trip display.€&sing the upper right or left button will allowwto
change the displayed information for the trip.

For instance, pressing the upper right button seilect the amount of fuel consumed on the trip. The
following display is typical of the resulting outpu



" button will reset all or the current trip data.eTollowing display would be seen:

utton will change to a different trip. This isosin in the following screen:

Notice that there is no RESET for TODAY. The TODAY will automatically reset after the engine
has been off for 8 to 10 hours (as when sittingmight). The values for TODAY will be transferreal t
the PREVIOUS DAY and the values which were in PRBVYS DAY are thrown out.

The asterisk (*) in the lower right corner indicatbat the ScanGauge was disconnected for atdaesst
of the day and the data may not be complete. Thib&vtransferred to the PREVIOUS DAY along with
the data.

NOTE: If the vehicle is driven early in the morning ahéen not again until late that evening, the data
will be transferred to the previous day. If the ietghis driven until late at night and then usediagery
early in the morning, the data will stay in the T®Dtrip. The end of TODAY requires the vehicle be
off and the ScanGauge not activated for 8 to 1Ghou

‘ button again will change the display to the PREVEIDAY:

Pressing the lower left button again will reture gelection to the CURRENT trip. Continuing to grés
will cycle the trips from one to the next.

from the HOME display will bring up the followingdjsplay:

i button will allow the display contrast to be chadgPressing the upper left
button will decrease the contrast. Pressing tipeupght button will increase the contrast. Thatcast
should be set to just below where the empty spdoe$ show as a solid box. The button can be held
down and the contrast will slowly change. Changiagtrast significantly could require holding the
button down for up to a minute.

The ScanGauge has a temperature compensatiort gitdah keeps the contrast from varying too much
over its operating temperature range o @ +160F (-18C to 7TC). At higher temperatures, the
display will become dark and difficult to read. l&tver temperatures, the contrast will be reducet an
the characters will change more slowly. As longhestemperature doesn’t exceed 2R2® 176F (-

30°C to +80C), the display will return to normal operation whbe ScanGauge temperature returns to
the normal operating temperature range.

NOTE: A location in direct sunlight on the dashboaréiclosed vehicle can easily exceed the normal
operating temperature. The use of windshield shadesvering the ScanGauge with a piece of paper
can significantly reduce this temperature.



NOTE: It is possible that the contrast can be adjustddws that the display cannot be seen, or so high
that it will appear as solid boxes. If nothing isible, use the following sequence:

1) Press and release the Home button twice
2) Press and release the lower right button
3) Press and release the upper left button

4) Press and hold the upper right button until thpldiscan be seen. It may be necessary
to hold the button down for a full minute before tttisplay is visible.

If only solid boxes are visible, use the followisgquence:
1) Press and release the Home button twice
2) Press and release the lower right button
3) Press and release the upper left button

4) Press and hold the upper left button until theldispan be seen. It may be necessary to
hold the button down for a full minute before tloéic boxes disappear and the display
is readable.

Selecting UNITS will result in the following displa

This screen allows the units used and displaydxtchanged.
the display to:

button will change

This means that all gauges which use distanceugdlthe units of kilometers instead of miles. Rnests
again will change it back to “Miles”.

. button will cause it to change ko

Pressing thé (Fahrenheit)button will cause it to changé.to(Centigrade).

(pounds-per-square-inch)button will cause it tarae ta-. (kilo-pascals).

Pressing the HOME button will exit this screen wtie units set to those indicated when the HOME
button was pressed.

button will cause the display to show:

These selections control the screen and button-ligttting. Pressing the button for one of thesé wil
cause the lamp intensity to be changed. The displapot change. The lamp intensity can be changed
again by pressing another selection. Once theatkkgvel is set, this mode must be exited by pnegssi
the HOME button. The ScanGauge uses 4 high intesgiid-state LEDs for back lighting . Since there
are no filaments to wear out, it should never beeasary to replace a lamp, regardless of how loeyg t
are used..



twice brings up less commonly used functions.

allows the operating mode to be set or read.

brings up the following screen:

This allows the interface to be set manually orceed for automatically. It should be set manuaiify
if it cannot be determined automatically. When SitanGauge is first connected to the vehicle it will
show:

If the ignition key is on, this display should clgarover to the normal home screen within a minfite o
being connected. If this doesn’t happen the modebesselected manually. This should not be necgssar
if the vehicle computer is working properly. Théldaing mode selections generally apply:

PWM = Ford family vehicles
VPW = General Motors Family vehicles
ISO = Al others

These are general rules and some models madesfanahufacturers by other companies will not always
follow these selections. For instance, Jaguar ikerfFord family of products but, it usually uses tSO
mode.

allows the currently selected mode to be seem@sécond line. This could be the one
which was found automatically or set manually.

The ScanGauge can be used on any nhumber of diffeebitles. On some vehcles, the fuel economy
will be more accurate if the engine displacemesetsfor it. When a value is saved, it will be ne¢al
even if the ScanGauge is unplugged or the vehatiety is disconnected.

The setting can be changed at any time. If “SAVER®t used, the entered value will be lost when the
ScanGauge is disconnected. This may be the desgpezdtion if the vehicle is not to have the
ScanGauge regularly used on it.




The right and left u
increments. Pressirg

ttons can be used tease/decrease the selected displacement in @rl Lit
will save the current displayed value of displaeatrto non-volatile

memory and return to the HOME screen. Pressingdi@BIE button will exit this screen and return to
the home screen. The value entered will be usdbthatScanGauge is unplugged or the vehicle batter
is disconnected or until it is changed by entethig screen again. The value will also be savédeifunit
is allowed to enter the sleep mode.

In this mode sequences can be selected, editemhbtosthe vehicle and responses displayed. Thiws
special sequences which are unique to a specfficieeor rarely used to be sent. Any returnec aall
be displayed. Up to 10 sequences can be put iagettnemory locations for later recall. They areesto
in non-volatile memory and will not be lost whe tlnit is disconnected from the vehicle.

The upper right and left buttons cause the memelacton to be changed. When the desired memory
has been chosen, it can be edited or transmitteéteteehicle.

Pressing HOME will return the display to the hororeen. Pressin
screen.

will switch to an entry

This shows the display for an unprogrammed menamgtion. The lower-left button will increment the
currently selected character through all the aklhexadecimal values (0 to 9 and A to F) and baek
space. The upper-left and upper-right buttonsmwilve the character selection. When the selectits1 ge
to the end of the top row, it will continue on thever line. This allows the maximum length allowted

be sent by OBD to be sent. Pressing “SAVE” willeséve value to non-volatile memory and return to
the previous screen where it can be sent or anotherory location selected. Pressing the HOME button
will exit this screen without saving the value aaturn to the HOME screen. An even number of
characters must be used. If an odd number is ast,is automatically appended to the command. A
CRC or Checksum is added automatically to the comamrehen it is sent but it is not displayed in the
edit screen.

An example of using these functions follows.
The

function is used to set up the following command:

1

Pressing.

- changes back to the previous screen:

causes the message to be sent. If there is angspmthe message, it will be shown:

The CRC sent back will be checked to make suredhect data was received and will be removed from
the displayed value.

- will return you to the previous screen where yan edit the command, resend it, or select
another command.




will cause the software version to be displayed.

This selection shows the version of firmware whih the ScanGauge and also serves as the Copyrigh
notice for Linear-Logic, the company which madefin@aware. The actual version number you see may
be different than the one shown here.

will allow you to change the gauge update rate.

The update rate defaultsitd. In some cases, a faster update rate can belfif&d.causes
some updates to be skipped or irregular operatié should not be used. In some cases even
. can be too fast and lead to poor operation. Isglases;: should be used.

will allow you to reset the ScanGauge to the fgctefault settings. All units, engine

dlsplacement gauge settings, trip and screemgstiiill be changed to the factory settings. Yoll bé
prompted to assure that you want to do this befaseactually done.

Pressing:E.": will reset the values to factory defaults and piregs .} will exit the screen without

changing the values.



Limited Warranty

Linear-Logic will repair this product with new oebuilt parts, free of charge, in t
U.S.A. for a period of 90 days from the date afioal purchase in the event of a def
in materials or workmanship.

Warranty service can be obtained by sending théyatdo:
Linear-Logic attn: Service
2634 W Naranja Ave
Mesa, AZ 85202-7213

Include your name, address, telephone number arettuail address along with a co
of the receipt if purchased at a retail store.

If purchased through mail order or the internetude the date it was received and i
was sent to a different name and/or address, iadlnd address it was sent to and
name it was sold to.

Also include a information about the problem inéhgdthe type of vehicle you are using

it on the a description of the problem.

An e-mail toservice@linear-logic.conrmay be able to assist in solving a problem
will not diminish your rights to the full warranty.

Limits and Exclusions
There are no express warranties except as listaceab

LINEAR-LOGIC SHALL NOT BE LIABLE FOR INCIDENTAL OR
CONSEQUENTIAL DAMAGES RESULTING FROM THE USE OF T8I
PRODUCT, OR ARISING OUT OF ANY BREACH OF THIS WARRNY. ALL
EXPRESS AND IMPLIED WARRANTIES INCLUDING THE WARRANIES OF
MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOBS, ARE
LIMITED TO THE APPLICABLE WARRANTY PERIOD.

If a problem with this product develops after tharranty period, you may contact o
service department via the mail address or e-nddlitess listed above for a cost estim
on repairs to the unit. If the problem is not haddto your satisfaction, contact o
customer care departmentatstomer.care@linear-logic.com
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