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Introduction

This manual will help guide you through the setup and calibration of your DBX mass airflow meter
from Abaco Performance. This new mass air meter represents a number of technological
advancements over other similar products which are often repurposed factory sensors in different
housings. The DBX meter is a multi sensor digital air measuring device that allows for installation in
virtually any orientation due to its design. Thanks to a completely user configurable circuitry which
allows for 10 unique output calibrations, the DBX is an extremely versatile meter with almost limitless
applications.

Engine load measurement

There are a number of ways that modern engine management systems measure load in order to
provide correct fueling for proper engine operation. Commonly used strategies include Speed
Density, Alpha-N, and Mass air.

Speed Density systems utilize an intake manifold pressure sensor along with a number of other
sensors to “guess” at how much air has entered the engine for determination of load. This system is
commonly seen in aftermarket engine management systems and is sometimes used for tuning factory
systems where factory fitted airmass meters were thought to be “restrictive”. This strategy works well
enough, but can be very challenging to achieve good results across a wide range of conditions. Any
changes to engine performance such as camshatft, cylinder head, or exhaust system normally require
a complete retune.

Alpha-N based systems simply use the position of the throttle plate(s) for load reference. This setup
is primarily used in racing situations with only normally aspirated engines that require very little low
speed drivability.

Mass air based systems are most commonly used by original equipment (OE) manufacturers
because they implement a sensor that directly measures the actual mass of air that is entering the
engine. By knowing the mass of air flowing in, the engine management computer (ECM, PCM) can
very accurately deliver the proper amount of fuel for any load condition in a wide range of
environments.



Software overview

Key elements of the software main screen are shown in figure 1. These components will be
referenced throughout this manual.
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Figure 1: Main Screen

Drop down menus
Drop down menus near the top of the screen (circled in

Figure 1: Main Screen) work just as any other software application — clicking File, Edit, DBX, or Help
each drop down a list of options to choose from. Each is described briefly below.

“File” menu contains New, Open, Save, Save As, and close which all refer to DBX project operations.
Exit is at the bottom of the list to leave the software.



“Edit” menu includes Project..., Match..., and Meter... for editing each of these items. When
selected, each will launch a dialog box (separate, new window) to work from. Editing all of these
parameters is covered in this manual.

“DBX” menu items: “options” selection opens box for COM port selection, “connect” starts PC to DBX
communication (if not already started when the software was launched).

“Update EEPROM ...” sends the currently opened project to the DBX meter and is the similar to the
“Write DBX” button in the “DBX communication” area in

Figure 1: Main Screen.

“‘Retrieve EEPROM ...” gets the table that is currently loaded into the DBX meter and selected by the
10 position switch on the meter.

“Terminal” is a function not typically used by the end user.

“Help” menu items include “Contents” and “Topic search” to assist in finding coverage of software
topics. “About” opens a small window with the current software version that is running and also the
serial number of the DBX meter connected (or last connected if now removed).

Meter Output Selection

The meter output selection (pointed to in Figure 2: Meter Editor Buttons) is a pull down menu that allows
for the choice of which output that has been already assigned in a project will be shown in the Meter
voltage table and Meter output graph area. This selection also defines which table in the DBX is
“read” or “written” with the DBX communication buttons (unless the “Show All Options” checkbox
below the drop down menus has been
selected). The DBX meter itself includes a
10 position switch at is used to select
which output voltage (or frequency) curve
will be used for meter output. Switch is
shown in photo.




DBX Communication buttons

“Read DBX” button is used to read output tables that have already been written to the DBX meter.
The table read into the software from the meter is the table number selected in the Meter output
selection pull down menu. Meter output voltage (or frequency) is displayed in the Meter voltage
output table numerically and as an output curve in the meter output graph area. This topic covered in
Meter Communication section.

Meter Editor Buttons

Meter Editor Buttons (circled in Figure 2 as “Meter editors”) launch a dialog box that allows for point
by point meter output table adjustment or the ability to create a meter output table from scratch. This
topic is covered in meter output editing.
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Figure 2: Meter Editor Buttons



Creating a new project

The first step toward programming a DBX meter with the DBX software is opening or creating a new
project. A project contains all of the information that will ultimately be programmed (or “written”) to
the DBX meter.

By selecting the “File” drop
o down menu and clicking
Folder navigation  «New, a Project Setup

Project Setup
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e string of characters desired
' GM Meter editol . :
~ Matic  Others to describe the project

being created — they are
NMeter pull down not used in the filename
0K, Cancel Help | menu when saving and
reopening the

Figure 3: Project Setup project.

Selecting Input Meter

The “Input Meter” pull down menu is used to select the DBX meter that is being programmed. This
will define the base voltage to airflow characteristics that all of the output voltage and/or frequency
output curves will be “matched” to. It is very important to select the correct input meter at this
point. The meter editor button is used to modify meter voltage output values and is not used for input
meters.

The meter pull down menu will show all available meters in a particular folder — folders are selected
with the “Folder navigation button”. Clicking this button will open the Input Meter Folder navigation
dialog box shown below. It is important to note that the folder selection needs to be double clicked to
indicate that this is the folder to be used. For input meter selection the DBX folder should be
selected. After ensuring that the correct folder is shown as “open”, click the “OK” button to return to
the Project Setup dialog box. Figure 4 shows the result of double clicking the DBX folder.



Input Meter Folder, El Input Meter Folder rz|
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£ DEX
Cancel £ Wworkspacs Cancel
IMeter selection folder
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"open”
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Figure 4: Input Meter folders

In Figure 3, the “Units” selection options allow for a choice of English or Metric units. English units
will be displayed as Lb/hr while Metric units will be Kg/hr or Grams/sec. The “Group” selection needs

to be set to Ford currently for proper project setup.

Once all of the project setup parameters have been set, clicking the

Confi . .
anre [EJ “OK” button will save all of the input parameters and launch the
9P Select Qutput mekers now? “Confirm” window.
\__vi

Selecting “Yes” will launch the “Meter Match Dialog” window to start
lo | the next step of selecting meter output calibration curves to write to
the DBX meter.
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Selecting Output Meters
Meter Match Dialog
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Output meter selection is used to assign
particular meter output values for a given
mass of measured air. Several output
meters are available and are automatically
stored on your PC when the DBX software
is installed — folders “Ford”, “GM”, Import”
contain several meter output tables to
choose from.

By clicking the down arrow of the Output
meter pull down menu, all of the meter
calibrations available in a particular folder
can be shown for selection.

To change folders, Click the “Set Folder”
button in Figure 5and choose folder as
shown in figure 6 and 7.

Figure 5: Output Meter Selection
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Figure 6: Output Meter Folder selection



Once the meter is selected, the Vin and Vout values will be shown and can be assigned to one of 10
tables to be written to the DBX later. If our example meter was detecting 13.5023 Kg/Hr through it, its
unmodified voltage output would equal .5409. Since the meter output has been “matched” to a 94-95
Cobra 36lb injector meter, the voltage output will equal .3516 instead. Example in next figure — the
scroll bar on the table is used to view the entire table.

Meter Match Dialog E|
Input Meter: - DBXB5.MAF Voltage in and voltage out
CuputMeter | 94-95C0BIELE. MAF ~| & . tables filled in after
kg How "match” function
Flow | In lvouw |~
132006 05299 0.3418 Match
117549 0531 03430
132902 05323 03430 Advanced .
133205 05335 03442 /Table assignment pull
13,3508 05347 03455 ) clown menu 1 _1 G
133811 0530 0.ME7 Agsign Ta: ( )
134114 05372 03479 Table 1 -
134417 05394 03491 _
134720 053%  0.3503 Assign To Table
1365023 05409 03516
135326 05421 03528 R\
135629 05433 0.3540 ~Click to confirm and move
115937 05445 0352 Close .
136295 05458 03552 on to next metet
116538 05470 03564
196841 05482 0377 ¥

Figure 7: Meter Match

Clicking the “Assign to Table” button will store the chosen meter to the table selected in the Table
assignment pull down menu. The remainder of the output tables can be assigned now or at any time
later by launching this dialog box. Selecting “Edit” and “Match” from the main drop down menus will
bring this dialog box back up to add or change all of the various table assignments. The “close”
button will save the tables to the currently open project and return the software main view.
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Show All Outputs

After assigning each of the meter outputs to desired tables (or DBX switch positions), the “Show All
Outputs” box can be checked on the main screen to see how each mass flow of air will correlate to
each output switch position on the DBX meter. See Figure 8.
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Figure 8 Show all
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Meter Communication

Now that input and output meters have been defined, they need to be written to the DBX meter.

I DBX, Ver 1.0a 4/4/2008 C:\DBX\Demo.DBX
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Figure 9: Meter Communication

Writing a single DBX table

Once the “Write DBX” button is selected, a Progress bar shown in the next figure will begin to count
up the amount of meter programming finished. This will only write the one of the 10 tables to the DBX
— the one selected in the “meter output selection” pull down menu pointed out in Figure 2. The
“Abort” button will stop programming if necessary and also displays the current table that is being
written. The meter switch position button “Switch: x” indicates the current position of the table
selection switch that is located on the meter. Clicking the button provides an instant update and is
useful when it is difficult to see the switch directly due to mounting location of the meter.
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Figure 10: Read/Write DBX

Reading a single DBX table

In order to retrieve tables that have been written to the meter, the “Read DBX” button shown in
Figure 9 can be clicked. This will retrieve the table from the DBX that has been selected in the
“meter output selection” pull down menu pointed out in Figure 2. Once selected, a dialog box asking
for confirmation of this action is “ok’- click “yes” to start the read process and the progress bar will
count up to completion.
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Reading / Writing all DBX tables

By selecting the “Show All Outputs” check box, all of the defined tables can be read or written. All 10
tables do not need to be defined to do this — any number of tables that have been defined can be sent
to the DBX or read from the DBX. Figure 11 shows the main screen after selecting the “Show All
Outputs” checkbox. From this screen, the “Read DBX(all)” and “Write DBX (all)” buttons work just the
same as in the single read/write descriptions, but now will send or receive all tables in one process.
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Project File Operations

Saving an open Project

+|” DBX, Ver 1.0a 4/4/2008 C:\DBX\Demo.D
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Figure 12: Save, Save As
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After creating a project and programming (writing) the DBX
meter, the project should be saved on your PC for future
reference of modification if necessary. Clicking the “File”
drop down menu will open the menu list shown in Figure
12. Clicking “Save” will save the currently open project with
the exact same name as it had when opened (or created if it
is new). Choosing “Save As” will allow the project to be
saved with a new name. This can be very useful when
trying something “new” with meter calibration so that the
previous project can be reopened if the “new” one does not
work out as planned.

Save As Ewgl When “Save As” is selected, the box

Save in: | i DB

| £ El- in Figure 13 will open. The folder

CIDBX
IC)FORD
=5IGM

Iy Import

|5y Other
Demo.DBX

where the software is installed will be
the default location for Project files.
Project File extensions are .DBX. The
example in Figure 12 shows an already
saved Project called “Demo” and one
called “ProjectName” that will be saved
once the “Save” button in the lower

File name: |F'rn:|ien:tName.DE><

right is clicked. Ensure that the File

Save as ype: | * DB

name includes .DBX before clicking the
[ ﬂ save button.

Figure 13 Save as window
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Opening a Project

Look in: ||.f} DEx J ¢ ER-

1

CIDBX
C3IFORD
ICIGM

I Import

| Other
Demo.DBX

File name:

Files of type:  |* DB j Cancel

Figure 14: Open Project
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To open an existing project, the “File”
dropdown menu is selected, and then
the “open” option is clicked. This will
open the window shown in

. A single click on any of the .DBX
projects shown in the window will place
it in the “File name” line where it can be
opened by clicking on the “Open”
button. A double click on the project in
the list will do the same.



Meter output editing

Another feature of the DBX software is the ability to edit existing meter output tables and also create
your own custom tables from scratch. Meter output tables can be adjusted on the DBX software main
screen by direct table entry and use of “sliders” or by opening a “Mass Air Meter Editor” window.

Main screen entry and “sliders”

Meter output values may be changed to suit tuning needs in the main screen by typing values into the
“Meter Output Table” or clicking and dragging “Adjustment Sliders” shown in Figure 15 up and down.
The meter edited is shown (and can be changed) in the pull down menu indicated in Figure 15.

“ DBX, Ver 1.1 B/14/2008 C:\Program Files\baco Performance\DBX\sample3.DBX EEK
File Edit DBY Help
Read DBX | Write DBX | Switch= ‘ . .. Connect
slider revision

DEBBEM-1.MAS (1> BSUGTIZE MR | Slider Sensitvity [10 2] dvanced

Kg/Hr ~
Flow Win y A
00000 | 0.000 ;

SR A | GG meter b?elng edited

5.5866 0313 000
5.9745 0.469 0.000
12.0963 0.E25 0.000

18.9432 0.781 0.000 3|
30.9109 0.938 0028 =
45,4865 1.034 0253 g
65,8360 1.250 047 2
92 5857 1.406 0585

1207231 1.563 0287

1589966 | 1.719 0859 1
2020744 | 1.875 0333

2807754 | 203 1.744

307 0471 2188 1882
3668664 | 2344 2024
4361124 | 2500 1.884

o] 1 2 5
W n
5208502 | 2.656 1.709
E1112688 | 2813 1.866
7145138 | 2963 2014
8263137 | 3135 2498
9489301 3.281 2316
1086.7214 | 3.438 2458
1241.7113 | 3.6554 2604
1408.8719 | 3.750 2753
1596.3171 | 3.906 2900
1793.6309 | 4.063 3046

20231813 | 4213 || 3210 L’

22675073 | 4375 || 3375 Reset Adjustment Sliders
25717756 | 45631 __§ 3561

29201826 | 4688 | 3.739

32036238 | 484 {3926

3637.9700 | 5000 | {4939

Meter Output table

Figure 15 : Main screen meter edit

To change output table values directly, simply click on the box that holds the value to be changed and
type in a new value. The change will show in the table and the graph in the middle of the screen.
Using the sliders to change the voltage curve is a very graphical and intuitive way to add or subtract
meter output at various points along the curve. This can be very useful for fine tuning a meter’s utput
for a specific engine setup. When used in conjunction with a dyno and wide band air/fuel monitoring,
very precise tuning can be accomplished.
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11> CADEX\FORDYI4-95C0B3ELE MaF  w |  Shider Sensitivity i & Advanced

s
]
*
2 -
Change shown in
1 graph.
0
] 1 2 3 4 5
W n
i _ I 1 1 1 _ 1 1 1 _1_°] J-- [T i 1 i I 1 1 _ T _ 1 1 _J1 1T 1 71 _1°./]
Resel | R @sets all to O Slicders moved

Figure 16: Sliders

By clicking and holding the left mouse button, the sliders can be “dragged” up to increase meter
output at particular points in the curve or down to decrease it. Example in Figure 16 shows the slider
background colors change to indicate higher or lower output values. The changes made to the sliders
are shown on both the graph and the numerical output table. “Slider Sensitivity” underlined in Figure
16 is used to control the amount of change that occurs as sliders are moved — “1” would allow very
small changes to the curve for large slider movement whereas “10” moves the output far more for the
same amount of slider movement. “Reset” button is used to zero all sliders to starting point.

Other meters in the open project can be altered in the same manner by using the “Meter Output pull
down menu” and selecting any of the meters that were assigned to the project. The modified meter
outputs will only be saved in the currently open project and will not overwrite the original meter files
that they came from.
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Mass Air Meter Editor

The “Mass Air Meter Editor* window can be used to view and modify DBX

% o [ output tables. Clicking the “Meter Editor” button shown in Figure 18will
open the Meter Editor window shown in Figure 19. The Meter Editor Button
is available on the software main screen, the “Meter Match Dialog” window
shown in Figure 7, and from the “Edit” dropdown menu of the main
software screen by selecting “meter” from the list.

Figure 17 : Meter Editor
Button

sI” Mass Air Meter, Editor, - C:\DBX\FORDA94-95C0B36LB. MAF

File:
Part Mumber: |F'M.-’-‘-.BEIF'35EDBE4-5 Type |"-.-"|:|Itage, 05y ﬂ Unitz b etric:
" Englizh (v Kg/Hr
D ezcription:
‘F‘M.-‘-‘-.S 3ELE IMJ CURVE 34-5 COBRA & Metic ~ G/Sec

Data Table [K.g/Hr]
Yalts Flaw ~ Meter Response

10,7400
04100 154000
05800  21.6900
07400  30.3200
0.9100 41,2500
1.0700  54.2200
1.2300  £9.0300
1.4000 856300
18600 104.2000
17200 125.0900 10,7400 1756100 3693200 6016900 5266300 11051400 13204700

1.3300 148.7500
2w _[75610 | T ]| ke

Figure 18: Meter Editor Window

Editing a meter in the “Mass Air Meter Editor” window is achieved by simply typing Mass air flow and
voltage values into the Data Table’s “Flow” and “Volts” column. A frequency based meter will have
“Freq” in place of volts. Changes to “Meter Response” (the amount of voltage or frequency output for
a given mass of air) are shown in the Meter response graph. The Data Table and Meter Response
curve can be seen in Figure 19. “Part Number” and “Description” fields may be changed by
highlighting text and typing new name and part number.
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“# Mass Air Meter Editor - C:\Program, Files\AR

Clicking on the “File” dro

p down menu from the “Mass Air Meter

Editor” window and selecting “open” will show all available

Mew

opern . b meter folders on your PC. Example Error! Reference source
Save g not found. shows the result of double clicking the “Ford” folder.
Favehs Any existing meter in the “open” window can be selected and
IETEEIE ﬂ:l_ modified. It is always a good idea to save modified meter
re . .
Closs o0 = 12,000 output tables with a new name in case you need to return to the
Ea08 froo original. This is done with the “save as” option from the “File”
EEE 11”21923 3000 drop down menu. This will be the same window as Figure 13,
1875 132750 ;ggg but will save the meter as a .maf type file.
2000 151592 - _
’ Figure 19
dito B ORI OPLH !]E!EI
Part Mumber: |PM.¢.SEEEEGT1EI Type |"-.J'|:|Itage, 015 j Units b eric:
Descript ™ Englizh o KgsHr

e Open & Metic © G/Sec

D ata Taby Lok in: |lf} FORD j &= EF -

ata Ta

= 89-94gt19PIb.maf [=]89-94gt72lb.maf = 94-95cob36Ib.m:

e 89-94gt24lb.maf 89-94gt85lb.maf 94-95cob42lb.m:

04100 = 89-94gt30lb.maf  [=]89-95gt19lb.maf  [=]94-95cob50lb.m:

15800 89-94gt50lb.maf 94-05cob72lb.maf = 94-95c0b551b.m:

: = 89-94gt55lb.maf =] 94-95cob24lb.maf =] 94-95cobs0lb.m:

0.7400 29-94gt60Ib.maf 94-95c0b20lb.maf =] 96-01cob24Ib.m:

0.9100

10700 | (€ | ?

12300 | .
Fil= name: _

© 3000 |

15600 Files of type: [ MAF files [* maf] ~| Cancel S ——— —

17200 6706440  BOGE320 9562680

18300 991440

20500 117.0720 | ¥ Close Help |
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ST IR AR SNSRI - Other options in this file drop down menu are the Import and Export
options that allow the saving and reloading of meter data in a .XLS

Mew . . .
Open ... M (Microsoft Office Excel spreadsheet) format. This can be very
2::;5 i cal useful for graphing several curves at the same time or bringing
meort . g meter curves in from other tuning software. With over 100 data
I I points available, it's possible to very accurately match any meter
e I 1 ooo required. The import and export file operations are also very helpful
1625 100983 o000 when creating meter output curves from scratch which is covered in
1750 |116154 g the next section.
1875 132750 EIDDD
2000 151592 = i

Figure 20

Create your own meter

By selecting the “New” from the “File” dropdown menu in the “Mass Air Meter Editor” window, an
entirely new meter can be created. A new meter is assigned a Part Number and Description by
simply typing each into the fields provided. The “Type” of meter is selected by choosing from the
available options in the “Type” pull down menu. “Units” can be selected

I itz Englizh
@+ English " Lbe/Hr as “English” or “Metric” based on user preference or the data available.
© Metic & Lbs/Min Metric units can further be viewed as Kg/Hr (Kilograms per hour) or

G/Sec (Grams per second) and English units may be displayed in Lbs/Hr
(pounds per hour) or Lbs/Min (pounds per minute).

oI Mass Air Meter Editor B3] The Data Table is
File H
e ) .
Part Mumber: | Tupe Fhage, 05w . Uitz M etric COm pleted by typlng
T, £ & Karr volts (or frequency)
Frequency, B-300Hz Sq " hetric i~ GiSec

Dezcription: |

Freguency, B-3KHz S5q |n the Ieft CO|Umn
Frequency, 280Hz-12KHz Pulze

Drata Table (Ko Hr} Frequency, 280Hz-12KHz Sg and airflow in the

Freq Flow \_ feter Hesponse/
4i T right column. Once

all of the
components of the
new meter have
been entered, the
“Save As” selection
from the “File” menu

.....................................................................

Cloze | Help |

Figure 21: Create New Meter
is used to provide the new meter with a filename for future recall.
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Advanced Features

The DBX meter software also allows some advanced options for meter output signal conditioning
(smoothing) and specification of air temp sensor type. Clicking the “Advanced” button on the main
screen (circled in Figure 23) will launch the “Advanced” window for editing. This button is also

available in the “Meter Match Dialog” window (see Figure 7).

Set Air Temp sensor type

The air temperature sensor output for the DBX meter can be changed by clicking on the type of
sensor desired — currently “Ford” or “Other”. Changes made here affect the currently open meter only

and not all of them.

L1 - [B]x]]
™ Show All Dutputs Read DBX ‘ Wiite DEX ‘ Switch: 1 ‘ Moritor
DI | 1> CADBX\FORDVS4-95COBIELB.MAF  w|  Slider Sensitivity [ 2] Advanced |
Y ln W 0wt 1 ~

.00 Signal conditioning variables
015 | 0.001 g . g .
0313 | 0144 R T e e
0.463 0.286 ; . . :
0.675 0.430 . -
0,781 0585 Advanced @ __________ doe]
0.938 0.713 —_— :
1.094 0.857 |_Damp.Ening = Air Termp :
1,250 0.956 == v & FadSenssr | b A tEmas B aRE S !
T BE Al t?mp sensor type
1.563 1.238 | MNoise Threshold [37 < " Other Sensars i
1.719 1377 T x |
1.675 1510 — ;
2,031 1,644 ;

D'_ T
2168 1.786 0K, | Cancel

1] 4 a9
2.3 1.930
2.500 2073
2,655 2218
2613 2355
2.969 2.491
3175 2E29
3.281 2. 765 LI L T 1T U 1 1 T 1 1 1 1 1 1 1 1 1 1T 1 1 1 1 1 1 T 1T 1 1T 1 1 1 711
3.438 2.897
3.594 3026
3,750 3163
3,905 1303
4063 3441
4219 3579
4375 3711 Feset
- EL]
Figure 22
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Signal output conditioning

The meter output signal conditioning variables (Figure 23) can be used to change how the DBX
meter interprets “real” fluctuations in airflow vs. “turbulent noise”. Due to the nature of airflow
measurement, it is necessary to “smooth” out the signal being generated by the sensitive sensors
located in the DBX meter. The DBX meter is constantly taking far more samples internally than it is
sending out and processing them for the most accurate reporting of airflow possible.

The dampening variable will affect how the background process in the DBX meter will “average” the
output samples. Numbers can be entered directly into the Dampening input box, or the up and down
arrows may be used to increase or decrease the Dampening value. Higher dampening numbers will
“slow” down or “soften” meter response and can be useful for installations where there is steady flow
turbulence due to intake pipe bends, filter placement, etc. The default value of 4 will work best for
most applications.

Noise threshold values can be adjusted to change how the DBX meter reacts to very quick changes
in airflow. The DBX processor will allow a very large, rapid change in airflow input value to “bypass”
the smoothing process assuming that it is due to a “real” condition such as fast throttle movement. If
very large, fast changes were averaged into the rest of the output samples, it would be likely to cause
a lean throttle “tip in” problem. If lean air/fuel mixtures are seen during rapid throttle application, the
Noise Threshold value can be lowered to allow for smaller dynamic airflow changes to bypass the
averaging process. Noise Threshold values may be altered by typing a new number directly into the
“Noise Threshold “value box or using the up and down arrows provided in the “Advanced” window.
The default value of 3 should be used unless reliable data suggests otherwise.
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