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CD-7/CD-7 Carbon CD-5 Carbon
Part Number Desctription Part Number Description
30-5500 Aluminum Enclosure, Non-Logging 30-5600 Carbon Fiber Enclosure, Non-Logging
30-5501 Aluminum Enclosure, Logging 30-5601 Carbon Fiber Enclosure, Logging
30-5502 Aluminum Enclosure, 30-5602 Carbon Fiber Enclosure,
Maon-Logging with VDM MNon-Logging with GPS
20-5503 Aluminum Eclosure, Logging with VDM 30-5603 Carb:_)n Fiber Enclosure,
30-5700 Carbon Fiber Enclosure, Non-Logging Logging with GPS
30-5701 Carbon Fiber Enclosure, Logging 30-5600F Flat Panel, Carbon Fiber
30-5702 Carbon Fiber Enclosure, SNk o D)
Non-Logging with GPS 30-5601F Flat Panel, Carbon Fiber Enclosure,
30-5703 Carbon Fiber Enclosure, Logging -
Logging with GPS 30-5602F Flat Panel, Carbon Fiber Enclosure,
30-5700F Flat Panel, Carbon Fiber : Hon:Lagning with &h%
Enclosure, Non-Logging 30-5603F Flat Pfanel._Carbcm Fiber Enclosure,
30-5701F Flat Panel, Carbon Fiber LEgaing with EFs
Enclosure, Logging
30-5702F Flat Panel, Carbon Fiber Enclosure,
Non-Logging with GPS
30-5703F Flat Panel, Carbon Fiber
Enclosure, Logging with GPS



https://www.carid.com/aem/

Introducing The AEM CAN Dash

The AEM Color Dash Display and CAN Logger includes the AEM Dash color display and AEM DashDesign editing
software. Screen pages are designed graphically. The screen layout displayed in AEM DashDesign is identical to
the layout displayed on the AEM Dash.

In addition to the graphical display editor, AEM DashDesign also provides a comprehensive setup editor to program
the input, output and mathematical functionality of the AEM Dash.

Once created, setups are uploaded to the AEM Dash via a USB link.

Kit Contents

30-5500 Contents:

e 1x CD-7

e 4 x AV Mount Hardware (attached
to dash)

1x I/O harness

1 x power harness

1 x USB communication cable

[ ]
[ ]
[ ]
e documentation

30-5501 Contents:

e 1x CD-7L

¢ 4 x AV Mount Hardware (attached
to dash)

1 x 1/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
documentation




30-5600 Contents:

e 1x CD-5

¢ 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable
documentation

30-5600F Contents:

e 1 x CD-5F

e 4 x AV Mount Hardware (attached
to dash)

1 x 1/O harness

1 x power harness

1 x USB communication cable
documentation




30-5601 Contents:

e 1x CD-5L

¢ 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
documentation

30-5601F Contents:

e 1 x CD-5LF

e 4 x AV Mount Hardware (attached
to dash)

1 x 1/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
documentation




30-5602 Contents:

e 1x CD-5G

e 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable

1 x GPS Antenna

1 x hook and loop fastener
documentation

30-5602F Contents:

e 1 x CD-5GF

e 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable

1 x GPS Antenna

1 x hook and loop fastener
documentation




30-5603 Contents:

e 1 x CD-5LG

e 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
1 x GPS Antenna

1 x hook and loop fastener
documentation

30-5603F Contents:

e 1x CD-5LGF

e 4 x AV Mount Hardware (attached
to dash)

1 x 1/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
1 x GPS Antenna

1 x hook and loop fastener
documentation




30-5700 Contents:

e 1 x CD-7 Carbon

¢ 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable
documentation

30-5700F Contents:

e 1 x CD-7F Carbon

e 4 x AV Mount Hardware (attached
to dash)

e 1x 1/0O harness

e 1 x power harness

e 1 x USB communication cable

e documentation




30-5701 Contents:

e 1 x CD-7L Carbon

¢ 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
documentation

30-5701F Contents:

e 1 x CD-7LF Carbon

e 4 x AV Mount Hardware (attached
to dash)

e 1x 1/0O harness

e 1 x power harness

e 1 x USB communication cable

e 1 x USB bulkhead extension cable

e documentation




30-5702 Contents:

e 1 x CD-7G Carbon

e 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable

1 x GPS Antenna

1 x hook and loop fastener
documentation

30-5702F Contents:

e 1 x CD-7GF Carbon

e 4 x AV Mount Hardware (attached
to dash)

1 x 1/O harness

1 x power harness

1 x USB communication cable

1 x GPS Antenna

1 x hook and loop fastener
documentation
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30-5703 Contents:

e 1 x CD-7LG Carbon

e 4 x AV Mount Hardware (attached
to dash)

1 x I/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
1 x GPS Antenna

1 x hook and loop fastener
documentation

30-5703F Contents:

e 1 x CD-7LGF Carbon

e 4 x AV Mount Hardware (attached
to dash)

1 x 1/O harness

1 x power harness

1 x USB communication cable

1 x USB bulkhead extension cable
1 x GPS Antenna

1 x hook and loop fastener
documentation

Dash Features

Full color CAN display and logger (logging versions only)

Completely user definable CAN receive

Dual CAN bus

Full graphics display with up to 6 different pages

Unit ships with 6 display pages for the AEMNet data stream as the default setup
Completely user definable graphical layouts

Stand-alone PC program to create and customize layouts

Water resistant enclosure with rear facing DTM 12 pin connector

7" or 5" (diag) 800x480 super bright color display
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Night mode input

7 shift lights and 2 alarm LEDs

200mb onboard logging memory (logging versions only)

Up to 1000hz sample rate (logging versions only)

Onboard 5Hz GPS/GLONASS receiver (GPS ersions only)

Log data downloaded and viewed with AEMdata via USB port with sealed bulkhead extension cable (logging
versions only)

Beacon input
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Dash Mechanical and Mounting
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CD-5 Mechanical
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CD-7F Mechanical
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CD-5F Mechanical
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Drill Template

Drill template prints to scale.
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Dash Harness and Basic Wiring

I b -
120 abin %I 156 b Ve ahm (& ¢| 1200t
Switched 12v+
It -
SECONDARY CAN (CAN2) I I O o
7
i \ = L
| I Power input required only if not using o +
| 1 @ hamess with a powered AEMNet branch
[}
1
1 CUSTOM HARNESS (CAN1) BAVTIERY
[}
[}
1
( ' ]
GREY CABLE |
WHITE CABLE 1
e} p-Lt-4
|
e 1
.F H:INE] L :P\I; hlJ-NI }I-I- .:
DASH 12 WAY CONNECTOR PINOUT .
PIN | COLOR | DESCRIFTION
EE SWITCHED POWER
2 | BLACK | cROUND
: f::l:El\l :—i:"' = \ TYPICAL SETUP (CAN1) e )
5 | GREY CAN2+ %
4 | Black | can:
7o na PAGE UP - ~ TYPICAL SETUP (CAN1)
5 | HA RESET/ACK 1 FOWER ' Plug and Play setup for users with existing AEMNet devices and most AEM
7 | GREY NIGHT MODE supplied harnesses. No additional wiring necesssary. Power is supplied
:‘f :!:"LH :ti;'gl"“ NIGHT MODE through the AEMNet connector. AEM VDM P/N 30-2206 recommended
i PARE HEATAIGHT/ imi i i i
tailiia i Sl for GPS lap timing features. Select Porf | in Sefup Editor CAN Receive tab.
FLYING LEADS
= R — Optional flying lead connections. External PAGE UP (left dash button).
[NEIF INCLUCED) RESET/ACK (right dash button] and BEACON inputs require a user supplied
momentary switch to ground. The NMIGHT MODE input can be used to
PAGE UP comrol_lhe_ dash di_splcry brighm._a-ss. Connect to existing headlight or dash
=0 O‘__]_ lamp circuit. Requires a 12 volt input.
| = SECONDARY CAN (CAN2)
SESET/ACK Select Port 2 in Selup Editor CAN Receive tab.

VIOLET J_

— o0 O® ] BEACON

FLYING LEADS

Terminating resistor requirement depends on the network configuration,

CUSTOM HARNESS (CAN1)

Can be used for third party CAN devices. Switched power and ground
inputs are required if not using an AEM supplied harness that includes an
AEMNet connector. Terminating resistor requirement depends on network
configuration. Select Porf 1 in Setup Editer CAN Receive tab.

Sealed bulkead communications cable
included with CD-7L kits only.

PERFORMANCE ELECTRONICS

Drawing: BAS|C HARNESS WlRlNG

AEM CD-7/CD-7L

PRODUCT: AEM CD-5/CD-5L

‘Dq‘re: 11/29/2017 ‘Rev: E |Engineer:
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Optional OBDII and Power Cable Kits

DASH 12 WAY CONNECTOR FINOUT

iy

]

PIN | COLOR | DESCRIFTION
1 RED SWITCHED POWER
@ BLACK GROUND

3 WHITE CANT+

4 GREEN CANI-

& GREY CANZ4

& HLACK CANZ

7 A PAGEUP

[id b, RESET/ACK

¥ GREY NIGHT MODE
10| WICLET BEACON

1| MA SPARE]

12 | pa SEARES

OBDII

OBDII INTERFACE

An oplional CBDIl interface cable kit is available from AEM as part number
30-2217. i includes an OBDIl passthrough connector as well as the power

adapter shown below.

crevcase L r@ E— Switchad 12v+
I E _ ErY
— | e oy O ..-’\_p—rl
H | I = ,L
- +*
BATTERY
12 VOLT POWER
E T e When not using an AEMNet enabled harnass from AEM, a power adapter
i paomidpisiebope may be required. An optional power harness kit is available from AEM as
part number 30-2218. Switch and fuse shown above are not included.
i
o
(U]
13 POWER '
NIGHT MODE
HEADLKGHT/
DASH LISHT

MOMENTARY SWICHES.
(MO INCLUED |

ol
—0 O-e PAGE UP
J_ s

0 RESET/ACK

VIOLET J_

| O e o o-o—_L BEACON

 ——

FLYING LEADS

Optional flying lead connections. External PAGE UP (left dash butten),
RESET/ACK (right dash button] and BEACON inputs require a user supplied
momentary switch to ground. The NIGHT MODE input can be used to
control the dash display brightness. Connect to existing headlight or dash
lamp circuit. Reguires a 12 volt input.

Sedled bulkead communications cable
included with CD-7L kits only.

PERFORMANCE ELECTRONICS

brawing: OPTIONAL OBDII AND POWER WIRING

MEM CD-7/CD-7L

PRODUCT:  agm CD-5/CD-5L

!Dofe: 11/29/2017 ‘Rev: C lEngineer:
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Optional Momentary Button Kit

Description
AEM kit part number 30-3610 - Panel mount momentary push buttons. Each kit includes 2 buttons, serrated lock
washers and nuts. Buttons are sealed with flying leads.

Panel Cut-Out
THICKNESS 1.5 to 4.0mm

+0.05
i - 12.90 003

+.002
(508 ")

FLAT —a=

+0.00

@ 13.60-010
(534 +.ooo)

-.004

Note: a 35/64” drill bit may be used.

Features
e P68 rated
e Normally open
e Flying leads, 20"

Kit Contents

e 1x Blue Button with o-ring, lock washer and nut

e 1x Yellow Button with o-ring, lock washer and
nut

e User Instructions

Specifications

Current rating: 200mA (DC)

Electrical Life: 500,000 cycles

Mechanical Life: 1,000,000 Cycles

Ingress protection: IP68 — Dust Tight,

Waterproof

e Mounting type: Panel Mount, Circular,
13.60mm Diam Cutout

e Operating Temperature: -30 to 85 deg C

e Voltage Rating: 50V (DC)
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Wiring Schematic

HARNESS 12 WAY CON PINOUT

FIN | COLORE DESCRIPTION
l RED SWITCHED POWER
2 BLACK GROUND

3 WHITE CAMT+

4 GREEM CANI

5 GREY CANZt

& BLACK CANZ.

7 BLUE FAGE UF

a8 YELLOW | RESET/ACK

? GREY MNIGHT MODE
10 | VIOLET BEACON

11 MA SPARET

12 | NA SPARE2

N/A

e

O O-e SPARE2

T

:

=

Installing AEM DashDesign

AEM DashDesign is distributed as a single install executable. To install, run AEM DashDesign Setup.exe and follow
the on-screen instructions including those requiring you to restart your PC if necessary.

Installing USB Drivers

YELLOWe 0 O-e RESET/ACK

VIOLET

O 0_.1_ SPAREI

AN
PPN o-.j_ BEACON

The installation program will automatically install the USB drivers required by AEM Dash. However, on rare

occasions, it may be necessary to install the USB drivers manually. To do this:

Connect the AEM Dash to the PC.

When the add new hardware wizard appears, select "Install from a list or specific location" and click Next.

Click the Browse button and navigate to the Drivers folder sub folder in the AEM DashDesign installation directory.

[ ]
[ ]
e Choose "Search for the best driver in these locations" and check "Include this location in the search"”
[ ]
[ ]

Click the Next button and the driver installation will proceed automatically.

Air/Fuel Sensors and Devices to Dash

The AEMNet CAN message transmission is enabled by default on the following devices. Refer to your harness
documentation to identify the CAN terminals.
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30-03X0 X-Series UEGO
30-4900 Wideband Failsafe
30-4911 Flex Fuel Failsafe
30-2340 4Ch UEGO

Series 2 EMS and EMS-4 to Dash

The AEMNet CAN output must be enabled in your ECU before the dash can receive messages. Select Wizards |
Setup Wizard and choose Telemetry: AEMNet from the Wizard Types column. Letft click on the Configuration
Name AEMNet Datastream and click the Apply button to enable.

Infinity to Dash

The AEMNet CAN message transmission is enabled by default on Infinity ECUs. No additional software setup in
your ECU calibration is required. Refer to your harness documentation or Infinity hardware specification document to
identify the CAN terminals.

VDM to Dash

The AEM Vehicle Dynamics Module, PN 30-2206 can be used in conjunction with the AEM dash for lap timing and
track mapping features.

VDM Features:

GPS latitude & longitude delivers AEMdata track map functionality via AEMnet CAN bus

Easily Add GPS, lateral G, altitude, pitch and roll data to engine data logs

Simply install it in the correct position, connect to AEMnet and the data streams through AEMnet CAN bus
Continuous time data can be used for Infinity USB log file naming

Accelerometers supply all 3-axis acceleration data for chassis tuning
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¢ |deal for road racers who want to use the gyrometer data for suspension adjustments

¢ Perfect for drag racers who want G-loads and wheel stand data

e GPS ehicle speed, heading and altitude logged for data analysis, lap comparisons

e Status LED indicates power & GPS signal

e Weather resistant enclosure with IP67 rated GPS/GLONASS antenna

Go to Setup | Lap Timing... Select the GPS button to configure for B Lap Timing Setup 2
GPS lap timing. A virtual start/finish line creation feature allows you Lap Timing Made

to use the beacon input (violet wire in flying lead harness) to set a + Beacon GRS

virtual start/finish line. While driving the course, press the momentary
beacon switch when you cross the start/finish line. Hold for a few
seconds until the left and right LEDs flash. The system captures the
location information when you first press the button. Holding for a few
seconds eliminates the likelihood of false triggering the input. You
can define your virtual track width in the dialog window. Set to the
approximate width of the track surface plus some extra. The dash GPS_Spesd =l Clear
creates a start finish line the width of the track perpendicular to the
heading when the start finish is set. It then checks whether the
previous two points cross this line; the only caweat being that the | =
heading is +/- 90 degrees of the original heading. | =]
=

Track Width/m |50

Beacon Type
(¥ Standard i AlM

Average Speed Setup

Input will be uzed for average lap speed and predictive lap:

GPS Mode Setup

Cancel ‘ ]9 |

Installation
7] N

VEHICLE

et pacs QO
MODULE .
PN: 30-2206

10Hz GPS/GLONASS 0 /j
3 Axis Acceleromeler

3 Axis Gyroscope

CAN 2.0B Outpufk
FRONT AEMnet

Green: Fix Acquired
Red: No Signal

GPS/GLONASS
ANTENNA

| J
AEMnNet
DTMO4-4P WIRE SIDE
1: White - AEMnet + AEMnet
2: Green - AEMnef - EMS, DATA LOGGER, ETC.

3: Red - Switched 12V+
4: Black - GND
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The VDM is equipped with an AEMnet connector (power, ground, and CAN) so
that it is a true plug and play experience when used with other AEMnet products
such as the Infinity ECU.

Ideally, the VDM module should be installed near the center (both fore/aft and
side-to-side) of the vehicle and as low as possible. For example, the module
may be mounted to the floor of the vehicle between the two front seats. The
module should be mounted using the provided "hook-and-loop" material or may
be more rigidly mounted using fasteners through the module's mounting ears. -
Take care to awid over-torquing mounting fasteners, if used.

The antenna should be mounted in a location where the top is pointed towards,
and has a clear view of, the sky. The bottom of the antenna is magnetic or
additional hook-and-loop material is provided for mounting; the dashboard or rear
package shelf are not acceptable locations. The antenna should be mounted as
high as possible in the center of a metal roof away from other antennas or
structures. If the roof of the vehicle is non-metallic then a flat piece of metal at
least five inches in diameter, to function as a ground plane, should be fabricated
upon which the antenna should be placed.

Status LED

There is a status LED located on the top of the VDM module that gives an indication of its operating status,
specifically the quality of the current GPS signal:

LED Description
OFF The device is not powered
FLASHING RED No valid GPS fix
FLASHING GREEN Less than 4 satellites in view
GREEN 4 or greater satellites in view
OTHER Please contact AEM Support

Channels / Data

GPS

The VDM utilizes an internal 10Hz GPS/GLONASS receiver with a matching external active antenna. Faster time to
fix, and better global coverage is afforded by the support of both the GPS and GLONASS constellations. The
module is designed with an internal battery that will retain the last known satellite position (ephemeris) while power
is disconnected from the VDM for several days. This will allow for a very fast time to fix (<1 sec typ) once the device
is turned on again; if power is remowved for an extended period of time then the time to fix will increase. The internal
battery is automatically recharged and never needs to be replaced.

The following GPS channels are output on AEMnet for logging on your Infinity ECU or other device:
Channel Name Notes
GPS Latitude [deq] + = North, - = South
GPS Longitude [deg] + = East, - = West
GPS Speed [mph] Speed
GPS Altitude [ft] Abowve Mean Sea Lewel (MSL)




24

GPS Course [deg] Course over ground, NOT heading
GPS Satellite Count "Visible" number of satellites

GPS Valid 1 = Valid Fix, 0 = No Fix
GPS Year UTC Time
GPS Month UTC Time
GPS Day UTC Time
GPS Hours UTC Time
GPS Minutes UTC Time
GPS Seconds UTC Time

Accelerometer / Gyroscope

The following accelerations and yaw rate channels are output on AEMnet for logging on your Infinity ECU or other

device:

Channel Name Notes
Acceleration X[g] *Longitudinal
Acceleration Y [q] *Lateral
Acceleration Z [g] *Vertical
YawRate X [deg/s] *Roll
YawRate Y [deg/s] *Pitch
YawRate Z [deg/s] *Yaw

*If +x is mounted in the direction of travel

6 Channel CAN Sensor Module to Dash

Kit Contents

The AEM 6 Channel CAN Sensor Module enables a user to put analog, fuel level, and tachometer signals onto an
AEMnet or CAN bus. The Sensor Module accommodates a wide variety of sensors and is housed in a sealed IP67
weather-resistant enclosure. Sturdy construction, protected inputs, and simple configuration make this the perfect
entry point to get everything required to use an AEM CD-series dash on a carbureted or EFI vehicle. The Sensor
Module supports the Bosch CAN 2.0b standard making it compatible with many third-party devices. Note: The only
AEMnet devices that are compatible with the CAN Sensor Module are the CD-series dash displays.

Features

e Two (2) temperature (thermistor) inputs

e Two (2) dedicated 0-5V analog inputs

e One (1) dedicated fuel lewvel input (0 to 250 Ohm
range)

¢ One (1) tachometer/coil input

¢ Fixed CAN bus speed, header length, and base
address

¢ |P67 Potted Enclosure / Sealed Connector - "dust
tight" and protected against water spray

e Protected inputs

PN QTY Description
35-2214 1 MODULE, 6 CHANNEL CAN SENSOR MODU
10-2226 1 INST, MODULE, 22 CHANNEL CAN SENSOI

MODULE

1-3080 2 SCREW, FLT HD, 4-40X7/8"
1-2520 2 WASHER, 4-40 x .375"
35-5709 2 NUT, NYLOCK 4-40x9/64
4-1020 2 CONNECTOR, SLD, 12-WY PLG A
4-2013 13 TERMINAL, SKT, SZ 20, .05-.08
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Installation

Mechanical
The Sensor Module may be mounted within the vehicle using hook-and-loop E . iif" .

fastener (not included) or bolted (#4 screws included) to a suitable structure; a ' __ 0.129"FOR
mounting/drill diagram is provided below. The module is weather-resistant .
(IP67) but is preferably mounted in a cool, dry area such as the driver

compartment.

177

Ly

Sensor Wiring

e The Sensor Module should only be powered through the dedicated power and power ground pins, *not* sensor
ground

e Every connected sensor should be connected to the dedicated sensor ground pins to ensure accurate readings

¢ Do not connect the Module's 5V sensor power to anything other than dedicated sensors that require 5V power,
€.g. pressure sensors

¢ Route wiring away from sources of noise such as alternators, ignition components, or other high power/frequency
wiring

e Shielded wire is suggested to reduce the susceptibility of noise; the shield should only be grounded/drained on
one end of the wiring harness

e CAN wiring should utilized twisted pairs (> 1 TPI); shielding is recommended

e The Sensor Module's sensor ground should be at the same level as the sensor ground of any "tapped" sensors,
i.e. existing/OEM sensors that are connected to an external ECU/device

e The device pinout section includes a Suggested Interface column. This may make integration with an
AEM Dash easier as sample layouts will be provided that follow these guidelines.

Quick Setup with AEM Dash

Be sure to install the latest version of the AEM DashDesign software.
Follow this Software Download link directly or follow the graphical instructions below.

The website will always contain the latest release version of DashDesign software. Your version number may be
different than the example abowve.

Once installed, you will find a library of setup files in your \Documents\AEM\DashDesign directory. In the
\Documents\AEM\DashDesign\Setups\App Specific\AEM 30-2226 6 Ch CAN Sensor Module folder you will find all
currently available setup files for your 30-2226 6 Channel CAN Sensor Module. They have a ".aemcd7" extension.
The file name describes each one.

ECUStings | Bimasks | BitStngs | ‘wamngMsg | Alams | Bitmap Selecter |
Outputs ] CAM Receive 1 Scalars | Functions 1 Rate Filters 1 Limit Filters 1 Time Filters ]
Ouiput Mame | Operation ] Primary |nput |
_25tep_Fuel ];.;1 zcalar _:_J _25lep_Fusl_raw &
_25tep_Spark ®1 scalar _25hep_Spark_raw i
_25tep_Target_Fuel _25tep Target_Fuel scalar ._2Shep_Ta'ge!_FueI_raw
_25tep Target_Spaik _25tep_Target_Spark_scalar _25kep_Taget Spark_raw
_3Sten_Fuel 1 scalar _35ten_Fuel _raw
_SCtep_Spark #1 zcalar ._RSlep_Spark_raw
_35kep_Switch w1 scalar _35tep_Switch_raw
_35tep_Target_Fuel _Z5tep_Target_Fuel_scalar _35ep_Tage_Fuel_raw
_35tep_Target_Spaik _Ziiteh_Target_Spark_scalar _35tep_Tagel Spark_raw
AC_On . #1 zcalar . .AE_Dn_raw

A quick primer on basic setup modifications
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The display editor is the core tool for editing a setup. To open the tool, go to Setup | Display...

(ER sctup Editar =5
; | CAM Receive 1 CAN Request 1 Soalars | Functons ] Fat= Filker: ] Lirnit Filtess: | Time Filbers ] ECL Text ] Ritmaskz | Bt Test | Graphic Selector ]

Clutput Namz Operation 1 Primary Input |
ﬁ Conwvert Lambda to &FR Gas [Stoich 14.65] AFR1Lambda -
AFR1Lambda Senzor; AEM UEGD Analog Gauge PM 3045130; to Lambda [
AFRZ Conevert Lambda to AFR Gas (Stoich 14.65) AFR2Lamrbda
AFR2Lambda Senzor; AEM UEGD Analeg Gawge PM 30.5120; to Lambda
AlamCociantTempHigh Alam CoolantTemp
AlamFuePressLow Alzrm FuelPrass
Alarmb essage “Warning Message CoolantT emp
AlarmnlilPres:low Alarm OilPress
AlermnlilTzrmpHigh Alarmn 0ilT erp
AnalogResistanceExt_| ®1 zcaar AnalogResistanceExt_1_raw
AnalogR esizglanceEst_2 w1 scear AnalogR esigtanceExt_2_raw
Analogy/olsExt_3 Analogy/clsExt_3 scalar Analog/oltsExt 3 raw
Aralogh/cltzExt_4 AralogolzExt_4_scalar AnalogaltzExt_4 raw
B alterpicltsExt B altencltsExt_scalar B alteryatsExt_raw
CoolantT emp Sengor; AEM Ak Fluid Temp PN 30-201042011/20013/.2014; Dhm to *( Analogh esistanceExt_1_raw
CoolantT empF Convert DegCto DegF CoolantT emp
EnpineS peed Tach 1 Pulze Per Cucle TachoFrequencyE s
FasteatlzpT melekaSacond: #1000 zcalzr Fastast Lap Time Daltz I

[~ Show Predefined Dutputs Delete | Ihser |

You can think of the display editor as a collection of tools for creating items on your screens. A DashDesign setup
consists of four logical components: Primary Inputs, Operations, Outputs and Gauges. These are defined as follows:

Primary Inputs are raw data manipulated by an operation.
Outputs are objects that obtain information from one or more sources or other outputs. An output manipulates
the obtained data according to the operation associated with the output. The result can then be used in a gauge
or another output.
Operations are objects that define how the data is manipulated by an output. Examples of operations are
scalars, functions and alarms.
Gauges are objects that are placed on a screen page. There are two types of gauge; static and variable.
e Static gauges do not change their appearance on the screen and include gauges such as text labels or
graphics.
e Variable gauges change their appearance to reflect data obtained from an output. Examples of variable
gauges are bar graphs, tachos and numerical text gauges.
Predefined Outputs are pre-configured within the system and can be used in many ways. Some examples
include: Log Mem Free (kb) which displays the amount of free logging memory (logging versions only) and Night
Mode Input Status. This output displays the state of the Night Mode 12v input (Grey wire in flying lead bundle).

[+ Show Predefined Outputs ) ) ) )
Click the Show Predefined Outputs box in the Display Editor to add all Predefined

Outputs to the list.

Two common modifications necessary are 1.) Creating a new Pressure Sensor Output and 2.) Modifying the tach
output scalar based on the number of engine cylinders.

Creating a new Pressure Sensor Output

Outputs are values, texts or graphics that are used by gauges or other outputs. The output that it passes is
determined by the operation that it uses.

To set up a new output:

e Click the Insert button in the Outputs tab.
o Enter the name of the new output. This should describe what the output actually generates.
e Select the operation to be used by the output from the drop-down list.
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e Select the input from the drop down list.

[ Show Predefined Outputs

N

‘ Cloze ‘

In our example below, we will create a new scaled pressure sensor output that can be used to drive a gauge on the
dash. It will use the Analog 3 input from the 30-2206 on Pin 7. Three things are required. 1.) You must create a

new Output Name. 2.) You must add an Operation to scale the wltage into pressure units. 3.) You must define a
Primary Input. First create the new Output Name. We will use Myjressure.

Dutputs ] CAN Recerve | CAN Flequest | Scalars | Functions | Rate Fiters | Limit Fitess | Time Fiers | ECU Tewt | Bitmasks | Bit Test | Graphic Selector |
DutputNg‘[___\s | Operation | Primary Input |
JMy Pressure -

For this example, let's assume that the sensor is a typical 0-5V analog sensor that is calibrated as follows: 0.5 wolts
= 0 psi and 4.5 wlts = 100 psi. Consult your sensor documentation for proper calibration values. There are several
options but the easiest method is to use a Function table. Lets create a new Function to define this calibration.

In the Functions tab, create a new Function. We will call it My Pressure Sensor Function; Volts to PSI. It will
conwert wltage to PSI.

Outputs | CAN Receive | CAN Request | Scalars  Functions i Rate Filters | Limit Fiers | Time Fiters | ECU Text | Bitmasks | Bit Text | Graphic Salector |
Mame | Gan | S'gledJ [=]
[

FuellevelCalibration

My Pressure Sensor Function; Yalts to PS| [

Click on the (...) symbol to define the function table. Enter the data as shown below to create the calibration curve.

ﬂ Function Editor PG
Input walue ]I]ulpul walue [ 100
4 100
.-'/.I
1 0
Sont | Delete | Ineeit 05 4F
Close
=
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Click the Insert button to add data points. Only two points are required for a linear function. The data is
interpolated. More points can be added for non-linear functions.

Next go back to the Outputs tab and choose your new function as the Operation for your new Output.

Oulputs | CAN Receive | CAM Requsst | Scalers | Furclions | Pats Fiters | LimitFilles | Time Filers | ECU Test | Bimasks | B Text | Graphic Selector |

Clutput Name | Dpeation | Primasy Input | r
|M_u Fressue by Pressure Sensar Funclion: Yalts ta P51 -

Finally, select the Primary Input which in this case will be AnalogVoltsExt_3

Outputs ] CAN Receive | CAN Hequesti Scalars | Functims] Rate Filters] Lirnit Filters | Time Filters | ECU Test Bitmasksi BitText] Giaphic Selector
Qutput Marme ] Operation ] Frimary Input J
HM_I,I Piessure Iy Prezsure Sensor Function; Valts to PSI AnalogyoltsExt_3 -

Your new My Pressure output can pass pressure sensor data, scaled in units of PSI, from the Analog 3 (Pin 7) input
of the 30-2226 CAN Sensor Module to any Gauge item in your Dash setup.

Modifying the tach output scalar

AEM provided dash setup files will include pre-configured tach output scalars. It's very simple to configure your tach
input. Find the EngineSpeed output in the Setup Editor. In the example below you can see it uses a scalar for 8
pulses per engine cycle. This is typical for a V8 engine using a distributor/coil combination when the tach input to
the 30-2226 is tapped into the coil negative terminal.

O peration

Tach 8 Pulzes Per Cycle -

SpareSwitch bit st 3z

Tach 1 Pulze Per Cucle

Tach 4 Pulzes Per Cycle
Tach B Pulzesz Per Cycle
Tach 8 Pulzes Per Cycle 1
TachoFrequency CSM1_scalar E |
ThrottlePozCalibration ]
Timeout Operation s

If your tach input has a different number of pulses per cycle, simply select from the other available options.

| Operation
]Tach 8 Pulzes Per Cycle

SpareSwitch_bit string
Tach 1 Pulkse Per Cucle
Tach 4 Pulzez Per Cycle
Tach B Pulzes Per Cycle
Tach 8 Pulses Per Cycle i
TachoFrequency_CSk1_scalar E |
ThrottlePozCalibration
Timeout Dperation

Bl

Adding 30-2226 to an Existing CD-X Dash Setup

Open your existing dash set up. Go to Setup-> Display- > CAN Receive-> Import CAN->Select the file 30-2226
CSM6.dbc-> Open. ONLY select the inputs being used. See example below.
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Bl setup Editor

upots DN Feceve | Can Ragest | & o | Aace Fikers | Limk Filiers | Tims Fikers | ECL Tews | Bitmasks | Bt Text| Giapric Selecior |
" 5 . . [ Poit Mode
Bada S0k = B Temnaion Resise | o o

1 Matec MEOD S uppor—

Mok [ FFFFFFE | | &0 5T St I (00

o DRON
s
[~ Enhled | £t

© REM 302225 L5ME 2016071 2.dbe
AEM_C3ME

1 [ HSG_CHI0D0REND IDxEIJDEBQJUI/
husalag 42
1 %

i I Carcel i Impcet

Create functions for sensors that are being used. The data can be obtained from manufacturers data sheet or from
user testing. The function name and data (for example..."My Oil Pressure" or "My Fuel level") will need to be entered
manually.

B setup Editar = |
Ouputs | C4N Recene | CaNAeques | Scalas Functions | Riate Fiters | Uit Fikess | Time Fitsrs | ECU Test | Rimasks | BE Tast | Biaptic Selecior |
Mame 119_.1!_1 | Sigred |
My Fuel Level ]
Wy 0l Pnesxl_.ue B
OHMS VS Fuel Level % Volts vs Pressure
[ Function Editor ] [ Function Editor |
Irpul vae [ it Il vake |Cuiput vous | | i P
£ 100 i [H & o
150 0 . 45 100 .
i v
\\‘
_/'(
i 7
) i
X v
\\ o
0 3 0
ol J Dkl J Lremit J B 1= Sorl ] Dekle ] it | 05 48
¥ Irtermolztz Betwaen Incut Vakies e [V Irbzrpalshs Betwasn Input Vales e ]
Drglale Inzen
Clase |
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Create a new output/channel using the new function

n Setup Editor

Outputs | CAM Receive | CAN Request | Sealars | Functions | Fiate Fikers | Limit Fiters | Tme Filters | ECU Test | Bitmasks | Bit Tast | Graphic Selsctor |

[lutputblame

| Opeestion | Eimaylaput
AralocoltsExt_3 Aralocolt:Ext_3_scalar AnalogvoltsExt_3_jaw
FuslLevelExt w1 zcalar FuellevelExt raw
My Fuel level My Fuel Level [Fuellevelest I o
| My Dl Pressure 1y 0il Prassure AralngvolExt 3 _-_Usor Created Use non-raw as
=

(primary
Assign the new output to an item on the display

0 veioe Eite [

Harne

Input

Fermat L]

Label Fort Cilcon [
Label Fork Gize (80

% Pnsilice 57

't Postice 214

Tewl Colen
ity | Fiicht

‘wanng Mod=

= OiF

7 Wanng
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System Schematic
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L
Required if power i - L]
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Device Pins
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- Battery Ground
o
g Tachometer
-
5 Sensor Power
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.
_, Sensor Ground
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. Fuel Level
<
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See manual for more detail -
Verify pinout for all sensors before connecting E'l .-
-
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Drawing: SYSTEM SCHEMATIC
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PERFORMANCE ELECTRONICS PRODUCT: & CH CAN Sensor Mocule | Date: 6/29/2018 Rev: Engineer:
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Device Pinout

I
e= 7 =t
o o o O o o
1 2 3 4 5 &
121110 9 & 7
\ o o o O o O
T i
Pin Name Function
1 | 12V Battery Power (+) Primary ignition/battery power input
2 Battery Ground (-) Primary ignition/battery ground input
3 AEMnet+ /| CANH AEMnet / CAN bus output
4 AEMnet- / CANL AEMnet / CAN bus Output
5 Analog 1 Temperature / thermistor input, 2200 Ohm 5V pull-up
6 Analog 2 Temperature / thermistor input, 2200 Ohm 5V pull-up
7 Analog 3 0-5V Analog input, 100k Ohm 5V pull-up
8 Analog 4 0-5V Analog input, 100k Ohm 5V pull-up
9 Tachometer Engine speed input (negative coil terminal) 12V pull-up
10 Fuel Lewel 0 - 250 Ohm fuel level sensor input
11 Sensor Ground Dedicated sensor ground
12 5V Sensor Power 5V sensor reference power output

Analog Inputs 1-2

These inputs have a 2200 Ohm 5V pull-up resistor and are suitable for two-wire thermistor temperature sensors. It is
not recommended to connect these inputs to pre-existing/ OEM sensors that are already connected to a factory ECU
or logging device. Please refer to the table below for connection examples.

New / Added 5V Sensor Sensor Sensor Examples
Sensors Power Signal Ground
Two wire x v v Intake, coolant/oil temperature, etc
temperature
v/ = Connect X=Don't connect I = Read Notes
CAN Output

The measured resistance will be output via CAN and will have to be scaled to temperature in the receiving device. A
thermistor's resistance varies non-linearly with temperature and thus the receiving device will likely require a look-up
table to properly log or display temperature. The AEM CD series of dashes have this capability; please refer to the
appropriate documentation.
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Analog Inputs 3-4

These inputs have a 100kOhm 5V pull-up resistor and are suitable to measure wltage signals from 0-5V sensors or
devices; either sensors that are being added to a vehicle or pre-existing (or OEM) sensors. Pre-existing/OEM
sensors are presumed to be already connected to a factory ECU or logging device which will require different wiring
considerations. Please refer to the table below for connection examples.

New / Added Sensors| 5V Sensor |Sensor Signal| Sensor Examples
Power Ground
Three wire pressure v v v Manifold pressure, oil/water pressure, etc
Three wire position v v v Throttle/pedal position, linear potentiometer, etc
Three wire flow | v v Check with manufacturer, some MAFs require 12V power
yet output a 0-5V signal
Device x v v AEM 30-4110 UEGO Gauge with 0-5V Output
Existing / OEM
Sensors
Three wire pressure x v v Manifold pressure, oil/iwater pressure, etc
Three wire position x v v Throttle/pedal position, linear potentiometer, etc
Two wire temperature X v v Intake, coolant/oil temperature, etc
Three wire flow x v v 0-5V woltage-style MAF sensor
Device x v v AEM 30-4110 UEGO Gauge with 0-5V Output
v/ =Connect X=Don't connect
CAN Output

The measured wltage will be output via CAN and will have to be scaled to the desired units (e.g. temperature,
pressure, percentage, etc) in the receiving device. A thermistor's wltage/resistance varies non-linearly with
temperature and thus the receiving device will likely require a look-up table to properly log or display temperature.
Most non-temperature sensors require a simpler linear scaling. The AEM CD series of dashes have both of these
capabilities; please refer to the appropriate documentation.

Tachometer Input

This input is suitable for measuring engine speed from a variety of sources such as an ignition coil's negative (-)
terminal or an ignition box/driver's ‘tachometer' output. If your vehicle is equipped with an aftermarket high-output or
multi-strike ignition system, do *not* connect this input to the ignition coil. Instead, use the dedicated tachometer
output wire from your ignition system. "Flying Magnet" or VR style sensors should *not* be connected to the
tachometer input.

CAN Output
The measured frequency will be output in Hertz via CAN and will have to be scaled to engine speed (RPM) in the
receiving device. The AEM CD series of dashes hawe this capability; please refer to the appropriate documentation.

Fuel Level Sensor Input

This input is suitable for connection to a resistive fuel level sensor. The output of these sensors typically varies from
slightly above 0 Ohms to a maximum of 250 Ohms. It is important that the AEM CAN Sensor Module is the only
device connected to the fuel level sensor. Tapping on to a sensor that is already connected to an OEM ECU (or
similar) will result in inaccurate readings.

CAN Output
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The measured resistance will be output via CAN and will have to be scaled (typically linear) to fuel level (or

percentage) in the receiving device. The AEM CD series of dashes hawe this capability; please refer to the
appropriate documentation.

Note: The CAN output value, in Ohms, may appear to be slow to respond to input sensor signal changes. This is
as-intended since this input is heavily filtered to account for fuel level slosh.
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Connector and Accessory Part Numbers

The following is a list of compatible AEMnet accessories as well as part numbers for the main Module connector and

terminals.
AEM PN Description AEM PN Description
35-2633 CONNECTOR KIT, 12-WY, DTM PLU( 35-2624 DTM-Style 4-Way Plug Connector Kit.
Includes Plug, Wedge Lock & 5 Female Pin
35-2625 DTM-Style 4-Way Receptacle Connector Kit
Includes Receptacle, Wedge Lock & 5 Male P
35-2626 DTM-Style 4-Way Connector Kit.
Includes Plug, Receptable, 2 Wedge Locks
5 Female Pins & 5 Male Pins
30-3606 AEMnet CAN bus Extension Cable, 2 ft
30-3607 AEMnet CAN bus Extension Cable, 5 ft
30-3608 AEMnet CAN bus Extension Cable, 10 ft
35-3440-F AEMnet Female Termination Plug
35-3440-M AEMnet Male Termination Plug

Compatible AEM Sensors

The following is a list of compatible AEM sensors as well as the type of input class and pull-up value it should be connected

to.

AEM PN Description Input Type [ Pull-Up Value (Ohms)
30-2010 Air Temp Sensor Kit. 3/8"NPT Analog 2200
30-2011 Water Temp Sensor Kit. 3/8"NPT Analog 2200
30-2012 Water Temp Sensor Kit. 1/8"NPT Analog 2200
30-2013 Fluid Temperature Sensor DTM-Style Kit Analog 2200
30-2014 Air Temp Sensor DTM-Style Kit Analog 2200
30-2064 Exhaust Back Pressure Sensor Install Kit Analog 100,000
30-2130-7 100 PSla or 7 Bar Stainless Sensor Kit. Stainless Steel Sensor Body | Analog 100,000
30-2130-15 15 PSla or 1 Bar Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-30 30 PSla or 2 Bar Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-50 | 50 PSla or 3.5 Bar Stainless Sensor Kit. Stainless Steel Sensor Body | Analog 100,000
30-2130-75 75 PSla or 5 Bar Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-100 100 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-150 150 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-500 500 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-1000 1000 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-2000 2000 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2131-15G 15 PSlg Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-30 30 PSla or 2 Bar Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-50 50 PSla or 3.5 Bar Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-75 75 PSla or 5 Bar Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-100 100 PSlg Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-150 150 PSlg Brass Sensor Kit. Brass Sensor Body Analog 100,000
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Specifications

Dimensions width 2.1/55 in/mm
length 2.1/55 in/mm
height 1.3/34 in/mm
mass 1.2/32 ozlg

Supply Voltage min 7 VDC

max 18 VDC

Supply Current (13.8V) nominal 165 mA
Operating Temperature min -4 /-20 degF /degC
max (16V Supply) 185/85 degF /degC

5V Sensor Supply Current 250 mA

Analog Inputs 1 -2 Range 0-65535 Ohm

Resolution 1 (12-bit) Ohm

Pull-up (5V) 2,200 Ohm

CAN Transmit Rate 100 Hz

Analog Inputs 3 -4 Range 0-5 VDC

Resolution 0.001 (12-bit) VDC

Pull-up (5V) 100,000 Ohm

CAN Transmit Rate 100 Hz

Fuel Level Input Range 0-250 Ohm

Resolution 1 (12-bit) Ohm

Pull-up 5 VDC

CAN Transmit Rate 50 Hz

Tachometer Input Range 0-1500 Hz

Resolution 1 Hz

Pull-up 12 VDC

Minimum Trigger Voltage 3 VDC

Maximum Voltage (Sustained) 18 VDC

CAN Transmit Rate 50 Hz

FAQ/Troubleshooting

My CAN Sensor Module doesn't seem to be outputting anything.
Confirm that your CAN bus is properly terminated and that all nodes are configured for the right bus speed.
In addition, any receiving devices/nodes must be specifically configured to receive as the Module is configured

to transmit; specifically, the CAN ID, bus speed, and number of ID bits.

Can | use the CAN Sensor Module with my AEM AQ-1, AEM CAN Gauge, or AEM ECU?
No, the CAN Sensor Module is only compatible with the CD-series dash displays and other third-party devices at

this time.
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AEMnet (CAN Bus) Output

WHITE WIRE = AEMnet+ / CANH
GREEN WIRE = AEMnet-/ CANL

Bus Termination bit rate 500 kb/sec
All AEMnet/CAN networks must be terminated to have format 29 bit ID
an equivalent of approximately 60 Ohms of resistance. — -
Generally, this means a 120 Ohm resistor connected in terminating resistor None
parallel to AEMnet+/AEMnet- (or CANH/CANL) at both endianness big / Motorola
physical ends of the bus run. DLC 8
0x0000B600 at 100Hz
Byte Label Data Type Scaling Offset Range

0 Analogl 16 bit unsigned 1 Ohm/bit 0 0 to 65535 Ohm

1

2 Analog2 16 bit unsigned 1 Ohmvbit 0 0 to 65535 Ohm

3

4 Analog3 16 bit unsigned 0.001 V/bit 0 0to 65.535 V

5

6 Analog4 16 bit unsigned 0.001 V/bit 0 0to0 65.535V

7

0x0000B601 at 50Hz
Byte Label Data Type Scaling Offset Range

0 Tacho 16 bit unsigned 0.1 Hz/bit 0 0to 6553.5 Hz

1

2 n/a n/a n/a n/a n/a

3

4 n/a n/a n/a n/a n/a

5

6 FuelLevel 8 bit unsigned 1 Ohm/bit 0 to 255 Ohm

7 Battery Voltage 8 bit unsigned 0.1 V/bit 0to 255V

22 Channel CAN Sensor Module to Dash
Kit Contents

The AEM 22 Channel CAN Sensor Module enables a user to put analog, digital, and frequency signals on to an
AEMnet or CAN bus. The Sensor Module accommodates a wide variety of sensors and is housed in a sealed IP65
weather-resistant enclosure. Sturdy construction, protected inputs, and simple configuration make this the perfect
entry point to get everything required to use an AEM CD-series dash on a carbureted or EFI vehicle. The Sensor
Module supports the Bosch CAN 2.0b standard with flexible CAN configuration jumpers making it compatible with
many third-party devices. Note: The only AEMnet devices that are compatible with the CAN Sensor Module are the
CD-series dash displays.

e Four (4) dedicated 0-5V analog inputs

e Four (4) user-configurable analog inputs, (jumper
selectable; 0-5V, thermistor, or RTD)

e Four (4) temperature (thermistor) inputs

e One (1) dedicated fuel lewvel input (0 to 250 Ohm

range)

Features

PN QTY Description
35-2212 1 MODULE, 22 CHANNEL CAN SENSOR MODL
10-2212 1 INST, MODULE, 22 CHANNEL CAN SENSOI
MODULE
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e Six (6) digital inputs (frequency, duty cycle or
simple switch)

¢ One (1) tachometer/coil input

e Two (2) VR ("magnetic") pair frequency inputs
(crank, wheel or drive shaft speeds)

¢ Jumper selectable CAN bus speeds: 250k, 500k,
1M

e Jumper selectable terminating resistor

e Jumper selectable header length, 11 bit or 29 bit

e Jumper selectable base address, two units can be
on the same bus

¢ |IP65 Enclosure - "dust tight" and protected against
water spray

e Protected inputs

Installation

Mechanical

36-2212 1 HARNESS, MODULE, 22 CHANNEL CAN
SENSOR MODULE
4-0126 12 WIRE TERM, 22 AWG YELLOW
4-0127 3 WIRE TERM, 22 AWG RED
4-0128 5 WIRE TERM, 22 AWG BLK
4-0129 6 WIRE TERM, 22 AWG TAN
4-0130 6 WIRE TERM, 22 AWG WHT
4-2069 10 TERMINAL, F, MICRO-PACK 20-22 AWG
4-3027 10 SEAL, BLUE, MICRO-PACK 100W

The Sensor Module may be mounted within the vehicle using hook-and-loop fastener or bolted to a suitable
structure; a mounting/drill diagram is provided below. The module is weather-resistant (IP65) but is preferably
mounted in a cool, dry area such as the driver compartment.
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Electrical

The supplied 36-2212 harness comes with a pre-terminated AEMnet spur suitable for powering the module and
providing AEMnet/CAN connectivity. In addition, pre-terminated lengths of various color wire are supplied for
connection to sensors. The harness connector is a multi-piece assembly which has a clear plastic retainer that
must be removed prior to inserting the crimped leads into the assembly. Please see instructions later in this
manual.

Sensor Wiring

e The Sensor Module should only be powered through the dedicated power and power ground pins, *not* sensor
ground

e Every connected sensor should be connected to one of the dedicated sensor ground pins to ensure accurate
readings

¢ Do not connect the Module's 5V sensor power to anything other than dedicated sensors that require 5V power,
€.g. pressure sensors

¢ Route wiring away from sources of noise such as alternators, ignition components, or other high power/frequency
wiring

¢ Shielded wire is suggested to reduce the susceptibility of noise; the shield should only be grounded/drained on
one end of the wiring harness

e CAN wiring should utilized twisted pairs (> 1 TPI); shielding is recommended

¢ This module is not compatible with K-type thermocouples (unless a K-type amplifier is used); RTD-style EGT
sensors are compatible, e.g. AEM PN 30-2050

e The Sensor Module's sensor ground should be at the same level as the sensor ground of any "tapped" sensors,
i.e. existing/OEM sensors that are connected to an external ECU/device

e The device pinout section includes a Suggested Interface column. This may make integration with an
AEM Dash easier as sample layouts will be provided that follow these guidelines.
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System Schematic

Device Pins

1'% Battery Power

Swilched +12V

r’ A Fuse

Battery Ground

== == 2

Required il power &
ROT suppliesd through
The AEMMeT connector

Ballery

Digital 1 -6

Sensor Ground

Digiital | -4

A A A A A

oY Senscr Power

Tachomeler

YR+ Check Senscr Polarity

A A A

2
=

W= Checl

o Podarty

SY Senscr Power

ke
8
[~
o
w0
2=
3

Sensar Ground

Analag 1-12

A A

Sensar Ground

Analog 1-12

Fuel Laval

Sensor Ground

A A A A

AEMMNET CAN H/L

Poveer/Ground

Examples only
See manual for more detail
Verify pinout for all sensors before connecting

Optional Power AEMNe]

q

AEMPMeat

Solenoid
Dhgital input

WSS Sensor
Digital input

lan Coil
Tach Input

Tooth Sensor
VR Input

MAF Sensor
3 Wire Anabog
Input

Temp Sensor
2 Wire Analog
It
Ful
Fuel Level
S&nsor
Emaoty

&+ - CO-7/CD-5
Baffery Dash
Drawing: SYSTEM SCHEMATIC
30-2212 ' [ )
 PERFORMANCE ELECTRONICS | PRODUCT: 22 CH CAN Sensor Module ‘_Do’re: 12/7/2017 | Rev: | Engineer:
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Device Pinout

3 4 5 6 3 18 11 12 13 14 15 16 17

1 ig
Reocccoccccscccscood

1928 21 22 23 24 25 26 27 2B 29 38 31 32 33 34 35 36

Pin Name Function Suggested Interface
1 |12V Battery Power Primary ignition/battery power input Fused Ignition Switch
(+)
2 | AEMnet+ / CANH AEMnet / CAN bus output AEMNet +/High (White)
3 | VR1 Positive (+) VR / Magnetic Sensor input (Crank, wheel, or drive shaft
speeds) .
4 | VR1 Negative (-) VR / Magnetic Sensor input (Crank, wheel, or drive shaft Driven Wheel Speed VR
speeds)
5 Fuel Lewel 0 - 250 Ohm fuel level sensor input Fuel Lewvel Sensor
6 Tachometer Engine speed input (negative coil terminal) 12V pull-up Tach signal/Coil negative
7 | Sensor Ground Dedicated sensor ground Sensor Ground
8 [ Sensor Ground Dedicated sensor ground Sensor Ground
9 | 5V Sensor Power 5V sensor reference power output 5v Reference Voltage
10| 5V Sensor Power 5V sensor reference power output 5v Reference Voltage
11| Sensor Ground Dedicated sensor ground Sensor Ground
12 Digital 1 Frequency, duty cycle %, and switch input / Active low, 12V Driveshaft Speed
pull-up
13 Digital 2 Frequency, duty cycle %, and switch input / Active low, 12V Nitrous Arm Switch
pull-up
14 Digital 3 Frequency, duty cycle %, and switch input / Active low, 12V Clutch Switch
pull-up
15 Digital 4 Frequency, duty cycle %, and switch input / Active low, 12V Brake Switch
pull-up
16 Digital 5 Frequency, duty cycle %, and switch input / Active low, 12V Trans Brake
pull-up
17 Digital 6 Frequency, duty cycle %, and switch input / Active low, 12V Spare
pull-up
18| Sensor Ground Dedicated sensor ground Sensor Ground
19 [ Battery Ground (-) Primary ignition/battery ground input Battery/chassis ground
20| AEMnet- / CANL AEMnet / CAN bus Output AEMNet -/Low (Green)
21| VR2 Positive (+) VR / Magnetic Sensor input (Crank, wheel, or drive shaft
speeds) .
22| VR2 Negative (-) VR / Magnetic Sensor input (Crank, wheel, or drive shaft Non-Driven Wheel Speed VR
speeds)
23 Analog 1 0-5V Analog input, 100k Ohm 5V pull-up TPS / Throttle Position
Sensor
24 Analog 2 0-5V Analog input, 100k Ohm 5V pull-up Manifold Pressure Sensor
25 Analog 3 0-5V Analog input, 100k Ohm 5V pull-up Fuel Pressure Sensor
26 Analog 4 0-5V Analog input, 100k Ohm 5V pull-up Oil Pressure Sensor
27 Analog 5 0-5V, Thermistor, RTD input, jumper selectable (470, 2200, |Air/Fuel Ratio Analog Bank1
100k) 5V pull-up
28 Analog 6 0-5V, Thermistor, RTD input, jumper selectable (470, 2200, |Air/Fuel Ratio Analog Bank2

100k) 5V pull-up
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29 Analog 7 0-5V, Thermistor, RTD input, jumper selectable (470, 2200, Nitrous Pressure Sensor
100Kk) 5V pull-up
30 Analog 8 0-5V, Thermistor, RTD input, jumper selectable (470, 2200, Brake Pressure
100Kk) 5V pull-up
31 Analog 9 Temperature / thermistor input, 2200 Ohm 5V pull-up Coolant Temperature Sensor|
32 Analog 10 Temperature / thermistor input, 2200 Ohm 5V pull-up Intake Air Temperature
Sensor
33 Analog 11 Temperature / thermistor input, 2200 Ohm 5V pull-up Qil Temperature Sensor
34 Analog 12 Temperature / thermistor input, 2200 Ohm 5V pull-up Transmission Temp
35| Sensor Ground Dedicated sensor ground Sensor Ground to temp
sensors
36| 5V Sensor Power 5V sensor reference power output 5v Reference Voltage

Analog Inputs 1 -4

These inputs have a 100kOhm 5V pull-up resistor and are suitable to measure wltage signals from 0-5V sensors or
devices; either sensors that are being added to a vehicle or pre-existing (or OEM) sensors. Pre-existing/OEM
sensors are presumed to be already connected to a factory ECU or logging device which will require different wiring
considerations. Please refer to the table below for connection examples.

New / Added Sensors| 5V Sensor |Sensor Signal| Sensor Examples
Power Ground
Three wire pressure v v v Manifold pressure, oil/water pressure, etc
Three wire position v v v Throttle/pedal position, linear potentiometer, etc
Three wire flow | v v Check with manufacturer, some MAFs require 12V power
yet output a 0-5V signal
Device x v v AEM 30-4110 UEGO Gauge with 0-5V Output
Existing / OEM
Sensors
Three wire pressure X v v Manifold pressure, oil/water pressure, etc
Three wire position X v v Throttle/pedal position, linear potentiometer, etc
Two wire temperature x v v Intake, coolant/oil temperature, etc
Three wire flow X v v 0-5V woltage-style MAF sensor
Device x v v AEM 30-4110 UEGO Gauge with 0-5V Output
\/:Connect X =Don't connect
CAN Output

The measured wltage will be output via CAN and will have to be scaled to the desired units (e.g. temperature,
pressure, percentage, etc) in the receiving device. A thermistor's wltage/resistance varies non-linearly with
temperature and thus the receiving device will likely require a look-up table to properly log or display temperature.
Most non-temperature sensors require a simpler linear scaling. The AEM CD series of dashes have both of these
capabilities; please refer to the appropriate documentation.




44

Analog Inputs 5-8

These inputs have a jumper-selectable 5V pull-up resistor and are suitable for a variety of sensors, either sensors
that are being added to a vehicle or pre-existing (or OEM) sensors. Pre-existing/OEM sensors are presumed to be
already connected to a factory ECU or logging device which will require different wiring and jumper setting
considerations. Please refer to the table below for connection examples.

New / Added Jumper/P| 5V Sensor Sensor Sensor Notes
Sensors ull-up Power Signal Ground
Three wire pressure] 100k v v v Manifold pressure, oil/water pressure, etc
Three wire position| 100k v v v Throttle/pedal position, linear potentiometer, etc
Three wire flow 100k | v v Check with manufacturer, some MAFs require 12V
power yet output a 0-5V signal
Two wire 2200 X v v Intake, coolant/oil temperature, etc (thermistor only)
temperature
Two wire RTD EGT 470 x v v Exhaust Gas Temperature (RTD Only)
Device 100k x v v AEM 30-4110 UEGO Gauge with 0-5V Output
Existing / OEM
Sensors
Three wire pressure] 100k v v Manifold pressure, oil/water pressure, etc
Three wire position 100k v v Throttle/pedal position, linear potentiometer, etc
Two wire 100k v v Intake, coolant/oil temperature, etc
temperature
Three wire flow 100k v v 0-5V voltage-style MAF sensor
Device 100k v v AEM 30-4110 UEGO Gauge with 0-5V Output
v'= Connect X=Don't connect | = Read Notes
CAN Output

The measured woltage and resistance will be output via CAN and will have to be scaled to the desired units (e.qg.
temperature, pressure, percentage, etc) in the receiving device. A thermistor's voltage/resistance varies non-linearly
with temperature and thus the receiving device will likely require a look-up table to properly log or display
temperature. Most non-temperature sensors require a simpler linear scaling. The AEM CD series of dashes hawe
both of these capabilities; please refer to the appropriate documentation.

Note: The resistance value output via CAN is not valid when the pull-up jumper is in the "100kOhm" position. Please
refer to the wiltage output.

Analog Inputs 9-12

These inputs have a 2200 Ohm 5V pull-up resistor and are suitable for two-wire thermistor temperature sensors. It is
not recommended to connect these inputs to pre-existing/ OEM sensors that are already connected to a factory ECU
or logging device. Please refer to the table below for connection examples.

New / Added 5V Sensor Sensor Sensor Examples
Sensors Power Signal Ground
Two wire x v v Intake, coolant/oil temperature, etc
temperature
V= Connect X=Don't connect I = Read Notes
CAN Output

The measured resistance will be output via CAN and will have to be scaled to temperature in the receiving device. A
thermistor's resistance varies non-linearly with temperature and thus the receiving device will likely require a look-up
table to properly log or display temperature. The AEM CD series of dashes have this capability; please refer to the
appropriate documentation.
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VR (Variable Reluctance) Inputs 1 -2

These inputs are suitable for connection to two-wire VR (variable reluctance) or "magnetic” style speed sensors.
Each input is composed of a pair of wires, positive (+) and negative (-), which must be connected to the sensor's
respective terminals. You may connect the Sensor Module to existing/OEM sensors or new sensors that have been
added to the vehicle. Common uses for these inputs would be for use with wheelspeed or driveshaft speed sensors.

Input Sensitivity / Jumper Selection

The "VR Sense" jumper configures the sensitivity, high or low, for these inputs. The default/recommended position
is "HI" which should work well for most situations. The "LOW" setting may be tried if there are low-speed signal
dropouts. Please refer to the section entitled Jumper Configuration for more information on how to change jumper
settings.

CAN Output

The measured frequency will be output in Hertz via CAN and will have to be scaled to speed (RPM, MPH, KPH, etc)
in the receiving device. The AEM CD series of dashes hawve this capability; please refer to the appropriate
documentation.

Tachometer Input

This input is suitable for measuring engine speed from a variety of sources such as an ignition coil's negative (-)
terminal or an ignition box/driver's ‘tachometer' output. If your vehicle is equipped with an aftermarket high-output or
multi-strike ignition system, do *not* connect this input to the ignition coil. Instead, use the dedicated tachometer
output wire from your ignition system. "Flying Magnet" or VR style sensors should be connected to one of the VR
inputs and *not* the tachometer input.

CAN Output
The measured frequency will be output in Hertz via CAN and will have to be scaled to engine speed (RPM) in the
receiving device. The AEM CD series of dashes hawve this capability; please refer to the appropriate documentation.

Fuel Level Sensor Input

This input is suitable for connection to a resistive fuel level sensor. The output of these sensors typically varies from
slightly above 0 Ohms to a maximum of 240 Ohms. It is important that the AEM CAN Sensor Module is the only
device connected to the fuel level sensor. Tapping on to a sensor that is already connected to an OEM ECU (or
similar) will result in inaccurate readings.

CAN Output

The measured resistance will be output via CAN and will have to be scaled (typically linear) to fuel lewvel (or
percentage) in the receiving device. The AEM CD series of dashes hawe this capability; please refer to the
appropriate documentation.

Note: The CAN output value, in Ohms, may appear to be slow to respond to input sensor signal changes. This is
as-intended since this input is heavily filtered to account for fuel level slosh.

Digital Inputs 1 -6

These inputs are suitable for measuring the frequency, duty cycle, and state of 0 - 12V signals. Each input
measures and outputs all three parameters without further configuration. Examples of common digital sensor
signals and typical applications are listed below.

Digital signal Frequency | Duty Cycle State Notes
examples (Hz) (%) (On/Off)
Vehicle Speed Sensor v VSS frequency is proportional to vehicle speed.
(VSS)
Injector* v Injector duty cycle is proportional to amount of fuel
used**
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Boost Solenoid* v Boost solenoid duty cycle is proportional to
boost/MAP
Transmission Solenoid? v Solenoid duty cycle is proportional to line pressure
Clutch Switch / Trans v The output will change to '1' or 'ON' when grounded
Brake*
MAF Sensor v Frequency is proportional to airflow
Flex Fuel Sensor v v Frequency = Ethanol Content
Duty Cycle = Fuel Temperature

* Duty Cycle and State are active low inputs ** The Sensor Module does support OEM ECU multi-pulse signals

Note: These inputs are flyback protected but only suitable for low-energy signals. Do not connect these inputs to
ignition coils or VR sensors. Please refer to the device specifications further in this manual.

CAN Output
Each input will output the following three parameters:

Frequency (Hz) - The reciprocal of the period of a signal where the period is the amount of time between two rising
(or falling) edges.

Duty Cycle (%) [Active Low] - The fraction of one period in which the signal is low.

State [Active Low] - This output will be "1" or "ON" when the input is grounded and "0" or "OFF" when disconnected
or above the threshold woltage of ~7.5V. Note that this output is de-bounced and not suitable for fast changing
signals (> ~1Hz). It is best suited for mechanical driver-operated switches with two positions.

Jumper Configuration

Several configuration jumpers are located beneath the rear cover of the Sensor Module. The rear cover may be
removed by unscrewing the four external screws to change the jumper positions if needed. The Sensor Module is
delivered from the factory in the most common configuration suitable for use with AEMnet (and other) devices;
changing the jumper positions is not typically necessary.

CAN TERM - A maximum of two termination resistors should be active per CAN bus installation. Please refer to the
documentation for the other devices on your network.

VR SENSE - The default/recommended position is "HI" which should work well for most situations. The "LOW"
setting may be tried if there are low-speed signal dropouts.

ANx PULLUP - Please refer to the '‘Analog Inputs 5 - 8' section of this manual.

CAN SPEED - The default position of 500k is correct for AEMnet. Please refer to the manufacturer's documentation
if you are using any third-party devices.

CAN BITS - The default position of 29 is correct for AEMnet. Please refer to the manufacturer's documentation if
you are using any third-party devices.

CAN ID - The default position of 1 is correct if there is only a single AEM CAN Sensor Module installed on your
network. If you are using two Sensor Modules, the first unit must be set to '1' and the second to '2'. The second
Sensor Module on a network with two modules will transmit at half the rate of the first to prevent overloading the bus.
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No 1-2 2-3 Description
Jumper L
CAN OFF ON* Sets 120 Ohm CAN
TERM termination resistor “’oooooooooooooooood‘@
VR HI* | LOW | VRinputs 1 -2 trigger 1) 000000000000000000
e . H i i
SENSE sensitivity I:.: on] oFF g can Tern
AN5 [ 100k* | 470 2200 | Analog input5 pull-up m— » E- uﬁ: R SEN
PULLUP resistor (Ohms) — g Lo SENSE
ANG | 100k* [ 470 | 2200 [ Analog input6 pull-up ANS PULLUP ——2"
PULLUP resistor (Ohms) —=2
AN7 100k* | 470 2200 Analog input 7 pull-up @-5U EGT THEAM [AN& PULLUP ——%
PULLUP resistor (Ohms) %" g‘ ﬁ‘ —
AN8 | 100k* | 470 | 2200 | Analog input8 pull-up aogaLz |AN7 PULLUP =3
PULLUP resistor (Ohms) oon © —a1
CAN 250k | 500k* 1M |CAN bus speed (kbit/sec) = s ANS PULLUP —0
SPEED @ t ] — ‘
- CAN SPEEO SAakM 1M ﬁ 25@k[o
CAN 29* 11 CAN bus ID length (bits) i —9 |
BITS 3 CAN BITS 29. uE*
CANID| 1% 2 First or second Sensor L CAN 10 1
module on bus
Jumper Position ( * = Default Position)
Inserting / Removing Pins
Depress l = e
|"'*' =y b .
e s %1 - }-F, 5
a;ﬁ: ¥ 3 ; = =]
L=
: 30 S
B i Mt
%g % b} ssl""’:':"II
il et |
§ =
'- -
Al 3 % g
'_l‘ % S il
| b T -
Depress

The clear retainer will have to be
removed to insert/remove pins

Depress the two black tabs

and slide retainer off

Unsnap and open the grey wings
to insert new pins

Note that 10 blue seals are included with the kit. For terminal locations that aren't being used, these must be
inserted to seal out water or other contaminants.

Connector and Accessory Part Numbers

The following is a list of compatible AEMnet accessories as well as part numbers for the main Module connector and

terminals.

| Delphi PN |

Description

AEM PN

Description
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12110487 36P Female 100W Series (Black) 35-2624 DTM-Style 4-Way Plug Connector Kit.
12110490 Strain Relief Lock (Grey) Includes Plug, Wedge Lock & 5 Female Pin
12110488-B 36P Retainer Lock (Clear) 35-2625 DTM-Style 4-Way Receptacle Connector Kit
12110489-B 36P Seal (Green) Includes Receptacle, Wedge Lock & 5 Male P
12084913 Terminal (20-22 AWG) 35-2626 DTM-Style 4-Way Connector Kit.
15356825 Cavity Sealing Plugs (Blue) Includes Plug, Receptable, 2 Wedge Locks
5 Female Pins & 5 Male Pins
30-3606 AEMnet CAN bus Extension Cable, 2 ft
30-3607 AEMnet CAN bus Extension Cable, 5 ft
30-3608 AEMnet CAN bus Extension Cable, 10 ft
35-3440-F AEMnet Female Termination Plug
35-3440-M AEMnet Male Termination Plug
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Compatible AEM Sensors

The following is a list of compatible AEM sensors as well as the type of input class and pull-up value it should be connected

to.

AEM PN Description Input Type | Pull-Up Value (Ohms)
30-2010 Air Temp Sensor Kit. 3/8"NPT Analog 2200
30-2011 Water Temp Sensor Kit. 3/8"NPT Analog 2200
30-2012 Water Temp Sensor Kit. 1/8"NPT Analog 2200
30-2013 Fluid Temperature Sensor DTM-Style Kit Analog 2200
30-2014 Air Temp Sensor DTM-Style Kit Analog 2200
30-2050 RTD Temperature Sensor Kit. Inconel Body. M14 X 6H Analog 470
30-2064 Exhaust Back Pressure Sensor Install Kit Analog 100,000
30-2130-7 100 PSla or 7 Bar Stainless Sensor Kit. Stainless Steel Sensor Body | Analog 100,000
30-2130-15 15 PSla or 1 Bar Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-30 30 PSla or 2 Bar Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-50 | 50 PSla or 3.5 Bar Stainless Sensor Kit. Stainless Steel Sensor Body | Analog 100,000
30-2130-75 75 PSla or 5 Bar Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-100 100 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-150 150 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-500 500 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-1000 1000 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2130-2000 2000 PSlg Stainless Sensor Kit. Stainless Steel Sensor Body Analog 100,000
30-2131-15G 15 PSlg Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-30 30 PSla or 2 Bar Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-50 50 PSla or 3.5 Bar Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-75 75 PSla or 5 Bar Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-100 100 PSlg Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2131-150 150 PSlg Brass Sensor Kit. Brass Sensor Body Analog 100,000
30-2200 Ethanol Content Flex Fuel Sensor Kit (Barbed) Digital N/A
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Specifications

width 4.7/120 in/mm
. ) length 4.3/110 in/mm
Dimensions height 141736 in/mm
mass 6.3/180 ozlg
Supply Voltage min 7 VDC
max 18 VDC
Supply Current (13.8V) nominal 165 mA
Operating Temperature min -4/-20 degF /degC
max (16V Supply) 185/85 degF /degC
5V Sensor Supply Current 250 mA
Range 0-5 VDC
Resolution 0.001 (12-hit) VDC
Analog Inputs 1 -4 Pull-up (5V) 100,000 Ohm
CAN Transmit Rate (Unit 1) 100 Hz
CAN Transmit Rate (Unit 2) 50 Hz
Range 0-5 VDC
Resolution 0.001 (12-bit) VDC
Range 0-65535 Ohm
Analog Inputs 5 - 8 Resolution 1 (12-bit) Ohm
Selectable Pull-up (5V) 470,2200, or 100000 Ohm
CAN Transmit Rate (Unit 1) [Voltage/ Resistance] 100/10 Hz
CAN Transmit Rate (Unit 2) [Voltage / Resistance] 50/5 Hz
Range 0 -65535 Ohm
Resolution 1 (12-bit) Ohm
Analog Inputs 9 - 12 Pull-up (5V) 2,200 Ohm
CAN Transmit Rate (Unit 1) 10 Hz
CAN Transmit Rate (Unit 2) 5 Hz
Range 0-255 Ohm
Resolution 1 (12-bit) Ohm
Fuel Level Input Pull-up 5 VDC
CAN Transmit Rate (Unit 1) 50 Hz
CAN Transmit Rate (Unit 2) 25 Hz
Range 0-15000 Hz
Resolution 1 Hz
VRInputs 1-2 CAN Transmit Rate (Unit 1) 50 Hz
CAN Transmit Rate (Unit 2) 25 Hz
Range 0-1500 Hz
Resolution 0.1 Hz
Pull-up 12 VDC
Tachometer Input Minimum Trigger Voltage 3 VDC
Maximum Voltage (Sustained) 18 VDC
CAN Transmit Rate (Unit 1) 50 Hz
CAN Transmit Rate (Unit 2) 25 Hz
Frequency Range 0-15000 Hz
Frequency Resolution 1 Hz
Duty Cycle Range 0-100 %
Digital Inputs 1 - 6 Duty Cycle Resolution 1 %
Minimum Trigger Voltage 7.5 VDC
Maximum Voltage 18 VDC
Pull-up 12 VDC
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CAN Transmit Rate (Unit 1)

50

Hz

CAN Transmit Rate (Unit 2)

25

Hz
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FAQ/Troubleshooting

My CAN Sensor Module doesn't seem to be outputting anything.
Confirm that your CAN bus is properly terminated and that all nodes are configured for the right bus speed.

In addition, any receiving devices/nodes must be specifically configured to receive as the Module is configured

to transmit; specifically, the CAN ID, bus speed, and number of ID bits.
Can | use the CAN Sensor Module with my AEM AQ-1, AEM CAN Gauge, or AEM ECU?

No, the CAN Sensor Module is only compatible with the CD-series dash displays and other third-party devices at

this time.

AEMnet (CAN Bus) Output

WHITE WIRE = AEMnet+ / CANH
GREEN WIRE = AEMnet- / CANL

Bus Termination bit rate Selectable via Jumper kb/sec
All AEMnet/CAN networks must be terminated to have format Selectable via Jumper bit ID
an equivalent of approximately 60 Ohms of resistance. — - -
Generally, this means a 120 Ohm resistor connected in terminating resistor Selectable via Jumper
parallel to AEMnet+/AEMnet- (or CANH/CANL) at both endianness big / Motorola
physical ends of the bus run. Select termination via DLC 8
jumper position as suitable for your network.
Unit 1: 0x500(11) / 0x0000B0O0O (29) at Unit 2: 0x600(11) / 0x0000C000(29) at
100Hz 50Hz
Byte Label Data Type Scaling Offsef] Range
0 Analogl 16 bit unsigned 0.001 V/bit 0 0to 65.535V
1
2 Analog2 16 bit unsigned] 0.001 V/bit 0 0to0 65.535 V
3
4 Analog3 16 bit unsigned] 0.001 V/bit 0 0to 65.535 V
5
6 Analog4 16 bit unsignedy 0.001 V/bit 0 0t0 65.535V
=
Unit 1: 0x501(11) / 0x0000B0O01 (29) at Unit 2: 0x601(11) / 0x0000C001 (29) at
100Hz 50Hz
Byte Label Data Type Scaling Offsef] Range
0 Analog5 16 bit unsigned| 0.001 V/bit 0 0to0 65.535V
1
2 Analog6 16 bit unsigned] 0.001 V/bit 0 0to 65.535V
3
4 Analog7 16 bit unsigned] 0.001 V/bit 0 0to 65.535 V
5
6 Analog8 16 bit unsigned] 0.001 V/bit 0 010 65.535 V
=
Unit 1:  0x502(11) / 0x0000B002 (29) at 10Hz Unit 2: 0x602(11) / 0x0000C002 (29) at 5Hz
Byte Label Data Type Scaling Offset Range
0 Analog5Resistance 16 bit unsigned 1 Ohmbit 0 0 to 65535 Ohm
1
2 Analog6Resistance 16 bit unsignedl 1 Ohm/bit 0 0 to 65535 Ohm
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3 |
4 Analog7Resistance 16 bit unsignedl 1 Ohm/bit 0 0 to 65535 Ohm
5
6 Analog8Resistance 16 bit unsigned] 1 Ohmv/bit 0 0 to 65535 Ohm
7
Unit 1:  0x503(11) / 0x0000B003 (29) at 10Hz Unit 2: 0x603(11) / 0x0000C003 (29) at 5hz
Byte Label Data Type Scaling Offset Range
0 Analog9Resistance 16 bit unsigned 1 Ohm/bit 0 0 to 65535 Ohm
1
2 Analogl0Resistance 16 bit unsigned] 1 Ohm/bit 0 0 to 65535 Ohm
3
4 Analogl1Resistance 16 bit unsigned] 1 Ohm/bit 0 0 to 65535 Ohm
5
6 Analogl2Resistance 16 bit unsigned] 1 Ohnvbit 0 0 to 65535 Ohm
7
Unit 1:  0x504(11) / 0x0000B004 (29) at 50Hz Unit 2: 0x604(11) / 0x0000C004 (29) at
25hz
Byte Label Data Type Scaling Offsef Range
0 VR1 16 bit unsigned 1 Hz/bit 0 0 to 65535 Hz
1
2 VR2 16 bit unsigned] 1 Hz/bit 0 0 to 65535 Hz
3
4 Tacho 16 bit unsigned] 0.1 Hz/bit 0 0to 6553.5 Hz
5
6 FuelLevel 8 bit unsigned 1 Ohm/bit 0to 255 Hz
7 Battery Voltage 8 bit unsigned 0.1 V/bit 0to 255V
Unit 1:  0x505(11) / 0x0O000B0OO5 (29) at 50Hz Unit 2: 0x605(11) / 0x0000CO005 (29) at
25hz
Byte Label Data Type Scaling Offset Range
0 DigitallFrequency 16 bit unsigned 1 Hz/bit 0 0 to 65535 Hz
1
2 Digital2Frequency 16 bit unsigned] 1 Hz/bit 0 0 to 65535 Hz
3
6 DigitallDutyCycle 8 bit unsigned 1 %/bit 0 0to 255 %
7 Digital2DutyCycle 8 bit unsigned 1 %l/bit 0 0 to 255 %
6 DigitallState 8 bit unsigned 1 0 0to 255
7 Digital2State 8 bit unsigned 1 0 0to 255
Unit 1: 0x506(11) / 0x0000BO06 (29) at 50Hz Unit 2: 0x606(11) / 0x0000CO006 (29) at
25Hz
Byte Label Data Type Scaling Offsef Range
0 Digital3Frequency 16 bit unsigned 1 Hz/bit 0 0 to 65535 Hz
1
2 Digital4Frequency 16 bit unsignedy 1 Hz/bit 0 0 to 65535 Hz
3
6 Digital3DutyCycle 8 bit unsigned 1 %/bit 0 0to 255 %
7 Digital4DutyCycle 8 bit unsigned 1 %/bit 0 0to 255 %
6 Digital3State 8 bit unsigned 1 0 0to 255
7 Digital4State 8 bit unsigned 1 0 0 to 255
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Unit 1:  0x507(11) / 0x0000BOO7 (29) at 50Hz Unit 2: 0x607(11) / 0x0000C007 (29) at
25Hz

Byte Label Data Type Scaling Offset Range
0 Digital5Frequency 16 bit unsigned, 1 Hz/bit 0 0 to 65535 Hz
1
2 Digital6Frequency 16 bit unsigned] 1 Hz/bit 0 0 to 65535 Hz
3
6 Digital5DutyCycle 8 bit unsigned 1 %/bit 0 0to 255 %
7 Digital6DutyCycle 8 bit unsigned 1 %/bit 0 0to 255 %
6 Digital5State 8 bit unsigned 1 0 0to 255
7 Digital6State 8 bit unsigned 1 0 0to 255

8 Channel K-Type CAN Module to Dash
Kit Contents

The AEM 8 Channel K-Type CAN Module enables a user to put eight K-type thermocouples on to an AEMnet or
CAN bus. K-type thermocouples are suitable for various applications such as exhaust gas temperature (EGT)
measurement, pre/post intercooler temperatures, cylinder head temperatures, and more. All measurements are cold
junction compensated with a range of -200 to +1372 degC / -328 to +2501 degF. The Module is provided with a four-
pin DTM connector to provide CAN, power connectivity, and eight miniature style K-type sockets. The Module
supports the Bosch CAN 2.0b standard with flexible CAN configuration jumpers making it compatible with many
third-party devices. Note: The only AEMnet devices that are compatible with the CAN Sensor Module are the CD-
series dash displays and AEM AQ-1 Data Logger.

Features

e Eight (8) K-Type Cold Junction Compensated

Thermocouple Inputs PN QTY Description

e AEMnet/CAN Output (Thermocouple and Cold 35-2224 1 MODULE, CAN K-TY PE MODULE
Junction Temperatures) 10-2224 1 INST, 30-2224
-200 to +1372 degC / -328 to +2501 degF 4-4083 1 2.0" x 1.5" hook and loop fastener
+0.15% (Max) Thermocouple Full-Scale Error 35-2624 1 4 WAY DTM PLUG KIT

0.1 degC Resolution

Open Circuit / Fault Detection

'Miniature' Style Thermocouple Sockets

Jumper selectable CAN bus speeds: 250k, 500k,
M

Jumper selectable header length, 11 bit or 29 bit

e Jumper selectable base address, two units can be
on the same bus

Installation

Mounting

The Module should may be mounted within the vehicle using the supplied hook-and-loop fastener or cable ties. The
Module's circuit board has a water-resistance coating applied and thus has some tolerance to a humid or
condensing atmosphere, however the thermocouple connectors are not sealed so a dry and cool mounting location
should be chosen.

Power / AEMnet (CAN)
A four pin Deutsch DTM receptacle is integrated into the Module's enclosure to provides power and AEMnet/CAN
connectivity. This allows a straightforward "Plug and Play" installation when adding to an existing AEMnet network.
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General Wiring Guidelines

¢ Route wiring away from sources of noise such as alternators, ignition components, or other high power/frequency
wiring

¢ Shielded wire is suggested to reduce the susceptibility of noise; the shield should only be grounded/drained on
one end of the wiring harness

e CAN wiring should utilized twisted pairs (> 1 TPI); shielding is recommended

GROUND AN H

12y — | & ' —CAN L
. ,
Pin Name Function
1 AEMnet+ / CANH AEMnet / CAN bus output
2 AEMnet- / CANL AEMnet / CAN bus output
3 | 12V Battery Power (+) Primary ignition/battery power input
4 Ground () Power Ground

Thermocouple Sensor Wiring

o K-type thermocouples have an industry standard marking in North America: Red is negative (-), yellow is positive
(+). Despite this, some sensors and/or wiring come with alternative coloring. If in doubt, contact the
manufacturer.

e Specific K-Type thermocouple wire (not copper) must be used for all wiring, extensions, and connections. Failure
to do so will result in inaccurate readings.

e Connect K-Type sensors to each of the numbered (1 - 8) yellow 'miniature’ thermocouple receptacles on the
Module.

e The receptacles are polarized, positive (+) and negative (-). Rewersing this connection will result in inaccurate
readings.

¢ Route wiring away from sources of noise such as alternators, ignition components, or other high power/frequency
wiring

e Shielded wire is suggested to reduce the susceptibility of noise; the shield should only be grounded/drained on
one end of the wiring harness

Cold Junction Compensation

Due to the nature of thermocouples, a "cold" junction sensor has been implemented to provide the most accurate
temperature measurements. This sensor is embedded within the device, all compensations are automatically
applied, and no further action is required by the user. The output of the cold junction sensor is equivalent to the
temperature within the Module and is provided via CAN for reference purposes. The thermocouple sensors'
temperature measurements output via CAN are already CJ compensated and require no further manipulation by the
user.
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Jumper Configuration

Two configuration jumpers are located inside the enclosure of the Module. The cover may be remowved by
unscrewing the four external screws to change the jumper positions if needed. The Module is delivered from the
factory in the most common configuration suitable for use with AEMnet (and other) devices; changing the jumper

positions is not typically necessary.

CAN CFG - The default position of 500 kb/s & 29 bit ID is correct for AEMnet.

documentation if you are using any third-party devices.

UNIT ID - The default position is correct if there is only a single AEM K-Type CAN Module installed on your network.
If you are using two Modules, the first unit must be set to 'UNIT 1' and the second to 'UNIT 2.

CAN CFG

Unit ID

Please refer to the manufacturer's

/

b
TAN CFG g
O “ i
M m| § PRLLLLLLY

o 0 o o o o o
ILLLRLLA LA LR LR LLLRLRL LLLLLI LR m
1 2 3 4 ] -] 7
8>
B L
AOn Di
& <
™~
= 99
- |
L9]
© 5
== B 6 W R g o
o Iz B o
o g g
No Jumper 1-2 2-3 Description
UNIT ID UNIT 2 UNIT 1* First or Second Unit on Bus
250 kb/s 500 kb/s* 1000 kb/s
CAN CFG 11-bit ID 29-bit ID 29-bit ID Bus Speed /1D Type

Jumper Position ( * = Default Position)
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Compatible Sensor and Accessory Part Numbers

The following is a list of compatible sensors and accessories.

AEM PN Description
30-2065 K-Type Closed Tip Thermocouple Sensor Kit. Inconel Sheath. 1/8" NPT Compression Fitting. Includes: K-
Type Closed Thermocouple Sensor, 1/8" Compression Fitting & Ring Terminal Harness
30-2066 K-Type Closed Tip Thermocouple 10' Wiring Extension Kit. Includes: 10" Wiring Extension, 2 X 4-40 Hex Nut,
2 X4-40 Screw & 6" Heat Shrink Tubing
30-2068 K-Type Closed Tip Thermocouple Kit. Inconel Sheath. 1/8" NPT Compression Fitting. Includes: AEM Part
30-2068-2 Numbers 30-2065 & 30-2066, (-2) and (-4) versions include either 2 or 4 sensor and extension
30-2068-4 combinations
30-3606 AEMNet Extension Cable 2 feet Kit
30-3607 AEMNet Extension Cable 5 feet Kit
30-3608 AEMNet Extension Cable 10 feet Kit
35-3440-F AEMnet Female Termination Plug
35-3440-M AEMnet Male Termination Plug
35-2624 DTM-Style 4-Way Plug Connector Kit. Includes Plug, Plug Wedge Lock & 5 Female Pins
35-2625 DTM-Style 4-Way Receptacle Connector Kit. Includes Receptacle, Receptacle Wedge Lock & 5 Male Pins
DTM-Style 4-Way Connector Kit. Includes Plug, Receptacle, Plug Wedge Lock, Receptacle Wedge Lock, 5
35-2626 ) ;
Female Pins & 5 Male Pins

Specifications

Dimensions width 1.8/45.8 in/mm
length (excl. connector) 4.0/103 in/mm
height 1.4/35 in/mm
mass 3.8/110 ozlg
Supply Voltage min 7 VDC
max 18 VDC
Supply Current (13.8V) nominal 70 mA
Operating Temperature min -4 /-20 degF /degC
max (16V Supply) 185/85 degF /degC
K-Type Input Protection +/- 45 VDC
Thermocouple Inputs
Minimum -328/-200 degF /degC
Maximum 2501/1372 degF /degC
Resolution 0.1 degC
Full-Scale Error +/- 0.15 (Max) %
CAN Transmit Rate 10 Hz
Cold Junction Sensor Minimum -67/-55 degF /degC
Maximum 2571125 degF /degC
Resolution 0.1 degC
Accuracy +/- 0.7 (Max) degC
CAN Transmit Rate 2 Hz
CAN Bit Rate (User Configurable) 250/500/1000 kb/s
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ID Type (User Configurable) 11/29 bits
Termination None Ohm
DLC 8 Bytes
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FAQ/Troubleshooting

My Module doesn't seem to be outputting anything.

Confirm that your CAN bus is properly terminated and that all nodes are configured for the right bus speed.

In addition, any receiving devices/nodes must be specifically configured to receive as the Module is configured
to transmit; specifically, the CAN ID, bus speed, and number of ID bits.

The temperatures that my module is outputting don't make sense.

Thermocouple wires have polarity meaning there is a positive (+) and negative (-) wire. Please ensure that
the polarity is correct from the sensor, through any extensions, and to the correct terminal on the Module. The
polarity is marked on the top of the enclosure of the Module. All sensor wiring and/or extensions must be
constructed of the proper K-type alloy wire. The Module will output a temperature of "3276.7 degC" when a
channel does not have a sensor plugged in.

Can | use the Module with my AEM CAN Gauge

No, the CAN Sensor Module is only compatible with CD-series dash displays, AEM AQ-1, AEM Infinity ECUs and
other third-party devices at this time.

Where can | find AEM .dbc files?

AEM dbc files are available via the AEM Forum and within the AEM CD-series dash display software installer.

AEMnet (CAN Bus) Output

WHITE WIRE = AEMnet+ / CANH
GREEN WIRE = AEMnet- / CANL

Bus Termination bit rate Selectable via Jumper kb/sec
All AEMnet/CAN networks must be terminated to have format Selectable via Jumper bit ID
an equivalent of approximately 60 Ohms of resistance. — -
Generally, this means a 120 Ohm resistor connected in terminating resistor NONE
parallel to AEMnet+/AEMnet- (or CANH/CANL) at both endianness big / Motorola
physical ends of the bus run. DLC 8
Unit 1: 0x0000BAO0O (29) / 0x5A0 (11) at Unit 2: 0x0000BBO00 (29) / 0x5B0 (11) at 10Hz
10Hz
Byte Label Data Type Scaling Offset Range
0 Thermocouplel 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
1
2 Thermocouple2 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
3
4 Thermocouple3 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
5
6 Thermocouple4 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
7
Unit 1:  Ox0000BAO1 (29) / Ox5A1 (11) at Unit 2: 0x0000BBO1 (29) / 0x5B1 (11) at 10Hz
10Hz
Byte Label Data Type Scaling Offset Range
0 Thermocouple5 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
1
2 Thermocouple6 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
3
4 Thermocouple7 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
5
6 Thermocouple8 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
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Unit 1:  OXO000BAO2 (29) / Ox5A2 (11) at Unit 2: 0x0000BB02 (29) / 0x5B2 (11) at 2Hz
2Hz
Byte Label Data Type Scaling Offset Range
0 Cold Junction Temperature 16 bit signed 0.1 degC/bit 0 -3276.8 to +3276.7 degC
1
2 Battery Voltage 8 bit unsigned 0.1 V/bit 0 0-255V
3 n/a n/a n/a n/a n/a
4 n/a n/a n/a n/a n/a
5 n/a n/a n/a n/a n/a
6 n/a n/a n/a n/a n/a
7 n/a n/a n/a n/a n/a
AEMNet Hub

Introduction

The AEMNet CAN Hub is used to conveniently connect multiple AEMNet devices.

Features

Integrated 4-way Deutsch DTM housings
Compact size

Rugged, potted assembly

#4-40 mounting hardware included.

Device Pinout

Device Pinout

Kit Contents

1x AEMNet Hub Module

2 x Flat Head Screw, 4-40 x 7/8"

2 x Flat Washer, 4-40 x 0.375"
2 x Nylock Nut, 4-40 x 9/64"

Instruction Sheet
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Pin Function
1 AEMNet + (CAN Hi)
2 AEMNet - (CAN Lo)
3 Switched Power
4 Ground

All AEMNet hub ports have the same pinout.
If powering devices through the hub, power
and ground is only necessary on one port.
The hub will distribute power to all other
ports. The hub has a max current capacity of
3 amps. Do not distribute UEGO sensor
heater power through this hub.

The AEM CAN Hub can be used with Non-
AEMnet CAN Bus devices as long as all
devices are compatible — communicating
at the same Bus Speed.
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Installation

Installation
The module may be mounted within the vehicle using hook-and-loop fastener (not included) or bolted (#4 screws

included) to a suitable structure. The module is weather-resistant (IP67) and may be mounted in the engine
compartment.

#4 SCREW MOUNTING
HOLES

C
(9]
[84]

~J
wn
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AEMNet Network Wiring

AEMNet Network Wiring
Refer to the following guidelines when wiring AEMnet (CAN) devices.

o Twisted wire is required with >1 twist per inch.
e AEMnet buses must be properly terminated. Termination resistors are 120 Ohms each, two total, located at the
physical ends of the bus wires.

CAN CAN CAN
Device Device Device
l CAN_H B l
poe | $1200 AN L ( $1200
L =@ 7/ ®
Termination Resistors
Device Configuration
30-2226, 6ch CAN Sensor Module No resistor
30-2224, CAN EGT No resistor
30-2212, 22ch CAN Sensor Module | Jumper selectable
30-560X & 30-570X CAN Dash Software selectable, enabled by default
30-710X;, Infinity Hardware enabled by default on CAN A
(AEMNet)
30-2500, AQ1 Included, non-configurable

The following Deutsch DTM 4-pin termination plugs are available

PN Description
35-3440-F AEMNet Termination Plug, Female
35-3440-M AEMNet Termination Plug, Male

Example Network Configurations

Example Network Configurations
Note: These diagrams assume that there are no other devices on the network
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30-560X or 30-570X

30-2225

35-3440-F

35-2624

+12V Power
3 amp fuse max 35-2424

o O\C 1 1
[ I

& = 35-2624

Batfery

30-560X or 30-570X

35-3440-F

35-2624

+12V Power
3 amp fuse max 35-2624

N
7 ==

Battery

30-2226
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30-560X or 30-570X

35-2624

+12V Power

3 amp fuse max
—
[T EH

| ——
+ = 35-2624

Battory

30-560X or 30-570X

35-2624

+12V Power

30-2225

3 amp fuse max
N it
] M 5=I

| N —
* = 35-2624

Bottery

35-2624

35-2624

30-2224

=N

=
2=

—

35-2624

Term Resistor
Enabled (jumper)
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30-2340

352624

30-2225

Term Resistor
Enabled (jumper)

35-3440-F

35-2624

35-2624

30-2340

Term Resistor
Disabled (jumper)

30-0313

35-2624 u

35-2624

+12V Power

3 amp fuse max [

From AEMNet
Harness

35-2624

35-2624

+12V Power

3 amp fuse max

From AEMNet
Harness

30-0310
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35-2624

35-2624
30-2340

Term Resistor
Disabled (jumper)

35-2624

35-2624

30-2225

35-3440-F
1
T +12V Power
'_Ff_a} J& 3 amp fuse max
35—2624 T * Battery
30-2225
35-3440-F

W

2

+12V Power
3 amp fuse max

Lo -

1

35-2624

Lo
J.l

Battery
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F0-2500 30-2225
352424 35-2624

35-2624

O0O00

+12V Power

30-4911 -
35-2624 3 amp fuse max

OBDII Setups

AEM'’s dash with optional OBDII interface cable P/N 30-2217 puts multiple channels of data at your fingertips by
reading the CAN bus stream of your 2008+ model year vehicle’s OBD port and transmitting those channels to the
dash. To configure your dash for OBDII data display, the dash must first scan your vehicle's OBDII port to identify all
ECUs and available PIDs. PID stands for Parameter ID. These are codes used to request specific data from a
vehicle. To begin the scan process, Launch AEM Dash Design and go to Tools | Scan Vehicle OBDII...

Set Time and Date in Display
Uplead Firmware

Scan Vehicle OBDIL..

The OBDII Scan Wizard will launch to guide you through the process.
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(B 08Dl Scan Wizard ) |

This wizard will quide you through scanning the wehicle for
OBDIl PIDs

Please connect USB between PC and dash...

I
Applet: CO?-0BDI_Applet-01004.hin

Fitrmware: CO7-14x04.hin

L

A

Be sure the dash is powered up and connect the USB cable between the dash and your PC and not plugged into the

car yet.

(B 08Dl Scan Wizard ) |

This wizard will quide you through scanning the wehicle for
OBDIl PIDs

Please ensure dash is connected to the vehicle's OBDII port,
key is in the Run position, then unplug USB to start scan

__________________
Applet: CO?-0BDI_Applet-01004.hin

Fitrmware: CO7-14x04.hin

L

A

Connect the OBDII connector to your vehicle's OBDII port then unplug the USB cable to begin the scan.
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0BDII Discovery Applet D1DD3

CAN 1 —— CAN 2 - S00kHz

No DBDII ECUs found 3 0BDII ECUs found
ECI! 1: Not found ECU 1: Found 21 PIDs
ECU 2: Not found EC) 2: Found S PIDs
ECU 3: Not found ECU 3: Found 3 PIDs
ECU 4: Not found ECU 4: Mot found
ECU 5: Mot Ffound ECU 5: Not found
ECU 6: Not found ECU 6: Mot found
Bl 7 Mat Found ECU 7: Not found

ECU 8: Not found ECU-87 Moy, Found

Discovery Complete, DBDII info logged

Reconnect USB cable to complete process

Port:1, Ecui2, pids 81 to lc Portil, Ecui@, pids OL to 46

The dash will scan your vehicle and identify all available PIDs. When the scan is complete the message Reconnect
USB cable to complete process will be displayed on the dash. The following window will be displayed in the Dash
Design software. At this point in the process, you have the option to press the right button on the dash to scroll
through a live display of available PID data.
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L

(& OBDI 5can Wizard

S

This wizard will quide you through scanning the wehicle for

OBDII PIDs

Wait for dash scan to complete before reconnecting USB

Applet: CO?-0BDI_Applet-01004.hin

Fitrmware: CO7-14x04.hin

Connect the USB cable to your PC.

LS

& OBDI 5can Wizard

Firmware: CE

This wizard will quide you through scanning the wehicle for

OBDII PIDs

Complete

—
Applet CD?-

Information [ﬁ

OBDI Scan complete,

27 PID= found on 3 ECUs on Port 2

Cancel

A

The scan is complete. Click OK to proceed. NOTE: At this point, we recommend saving the setup file as there
may have been changes applied during the scan process.
by selecting File | Upload to Display... You can also use the hotkey combination Ctrl+U. If the setup file is
not loaded into dash after completing OBDII Scan Wizard there can be errors or missing data.

You must upload your setup before proceeding
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n Setup Editor

=)

CoolantT emp

CoolantT emp F

CoolantTemp_E1

Bitmasks Bit Text Graphic Selector ]
Outputs } CaM Receive CAaM Reguest ] Scalars Functionz Fate Filkers ] Limit Filters Time Filterz ] ECU Text ]
Output Hame | Operation | Prirmary [nput |
CoolantPress CoolantPreszs_scalar CoolantPress_raw -

w1 scalar
| Convert Deg C to Deg F

CoolantTermp_raw

| CoolantT emp

i CoolantTemp_E1_scalar

CoolantTemp_E2

CoolantTemp_E2_scalar

CoolantTermp_E1_raw

CoolantTemp_E2_raw

_oolantT empErmarstate
CoolantT empErrorState_string
CoolantT empProtectionS tate

CoolantT empPratectionState_sting

w1 zCalar
CoolantT empErrorState_bit string
w1 zealar

CoolantT empPratectionState_bit string

Coolant T empEmoratate_raw
CoolantTempErrorState_raw
CoolantT empPratectionState_raw

CoolantT empProtectionState_raw

DigtanceT ravelledw hiletd Lactive (@1 zcalar | DiztanceT raveledw hileidLoctive_raw
! fﬁTENumberStDred_E'l w1 scalar DTCHumberStored_E1_raw
DTCHumberStored_E2 w1 scalar DTCHumberStared E2 raw
DTCHumberStored_E3 w1 zcalar DTCHumberStored_E3_raw -
= A A
[~ Show Predefined Outputs Delete | Irzert |

Cloze

W

Open the Setup Editor. OBDII PIDs will be automatically added to your list of available outputs. The circled
examples abowe represent the same PID from different vehicle ECUs. In these cases, the system will append a
suffix E2 for ECU2 and so on but can be ignored as they are non standard PIDs and may perform differently from
expected. These outputs are now available for use as inputs to gauges for display on your dash. To see a complete
list of PIDs obtained from your vehicle, click on the CAN Receive tab and choose to show Port 2. Port 2 is the

default for OBDIl messages.
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[ setup Editor & 1
Dutpuis  CAN Recetvs | CAN Fequest | Goolars | Functions | Rate Fiteis | Limk Fiters | Tive Fibers | ECU Teat | Bitmasks | Bit Teat | Granhic Seiector |
For: Mode—
Show |[F Bavcrate |B00kE: =) |7 TemingtionResisher | = o & chiil
ECU Addesing )
& Funclional " Erpadcact
,Efﬁ_? | RegquzsiRate
AFR B LongTermeus Tam_rsw Super Slow
AFRBank] SemzorlShor TamFuelTim_raw Super Slow
AFFAB ank] Sensoyolis_ran Super Slow
AFRBank] Sensm25hor TemFuelTrir_raw Super Flow
AFRBank1 Sereoiolis_raw Super Slow
AFREank] ShorkT ermFus Tom_raw Super Slow
AFREBank2LonglarmFuslrm_ras Supar Slow
AFRBank25ensor1Short T emiPuelTrim_raw Super Slow
AFRB ank25ensoTyoliz_ran Super Slow
AFRE ank 2Serem 25 hor TemFuelTrir_raw Super Slom
AFREank 25eeorolis_raw Super Slow
AFREBank25hortTermFus Tom_raw Super Slow
AFRBank3ALongTarmPusTrm_raw Super Slow
AFFAB ank 35hortTermusTom_iaw Super Slow
SFRBankdLongTermPuslTrim_as Super Slow
BFRBankdShortTermFusTim_ram Super Slow
Airnbisedir Temp_raw Super Slow
EaroFrass_raw Super Slow
CatTernpl ank 15 ensar]_raw Super Slow
CatT=mpl ank 25 enzor_raw Super Slow
CoolanTemp_izw Super Slow
DiztarceTraveledwhilssd [LActise_raw Super §low
O TCDiskanceT ravalisdSincaChzared_raw Super Slow
DT CHurmberStared raw Super Slow
OTCwW amnl) psSrceCleaed_ran Super Slow
ECUBs = ollage_raw Super Slow
Engineaheobreload_raw Super Slow
Enainal.ood. 1o i
[~ Show CAN 1Dz a5 Hevadecmal Cloz=

This is a complete listing of available PIDs. AEM supplied setup files for OBDII messages will be located in the
\Documents\AEM\DashDesign\Setups\App Specific\OBDII folder.

The complete PID list will vary between cars so maodification to the default setup is encouraged to view desirable
data.

Two ECU Addressing options are possible. This allows the user to select between functional and broadcast
message addressing. Functional addressing is the default configuration. Some wvehicle platforms require Broadcast
addressing. Currently, the only known platform requiring this setting is the 2006-2013 2nd generation Mini Cooper.
Without this setting enabled, the OBDII PID discovery process will complete normally but no data will be displayed
on the dash. To apply this setting, complete the OBDII Scan Wizard normally following all screen prompts. At the
end of the process, go to Setup | Display... and select the CAN Receive tab. Select the Broadcast radio button as
shown in the screen shot above. Sawe the setup file and finally upload it to your dash.

Note: Any PID not logged or displayed on the setup will not be used or active while car is running. To better view
important data, increase request rate and remove unnecessary PIDs from setup.

Editing Display Setups

The display setup file has the extension .aemcd7 and contains all the information needed to configure a color display
including connection definition, sensor calibration and screen layout.

Opening and Saving Setups
To Open an existing color display setup:

e Select File | Open.... The file open dialog is shown.
o Select the required display setup file and click Open.
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The last five files opened can be accessed by selecting File | Reopen followed by the appropriate file from the sub
menu.

To save a setup under a new filename, select File | Save As...., enter a file name in the file save dialog and click the
Save button. To save a setup with the current name, select File | Save.

If a setup or AEM DashDesign is closed and the setup has changed since the last sawe, a prompt will appear asking
if the changes to the setup are to be saved. Select Yes to save the changes, No to abandon the changes or Cancel
to return to editing the current setup.

Creating a New Display Setup

To create a new display setup:

e Select File | New
e Select Setup | Display | CAN Receive

Default Display Setups

AEM supplied setup files will be located in the \Documents\AEM\DashDesign\Setups folder.

You can copy entire pages from another file. First, make sure the target page is open and selected and that the
layout is unlocked.

Select: Edit | Paste Screen From Setup File

AEM DashDesign - New file

File Display Setup Gauge Color Tools Window Help

’7?41]?-:: Copy 'l&ﬂ

Paste

Paste Screen From Setup File...
Z Order... Ctrl+Z

il

Select the file that contains the screen you want to copy. A window will open showing the six screens in the target
file.
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o N R L
A . L&, W\
#0120 15070 Y g
L ) -, .H\

LAWEDA
=D 000000.0 D! 0.00 =0 000000.0

" Screen

BOOBT THROTTLE

km'n

" PREDICTED

0123456748

0. 00 0.00 0 Aot

AR 1000

RAUNXING FLAE
fEAR

zD 00000 _0 LAST LAP TTHE

i Screen 3 i Screen 4

Engine ifedo MO d e 8
A/F Farget iap A _.'! F Map
Ignitien Hap IGN Map

Cil Press Protect @ bar

" Alarm Scieen (™ 0On Change Screen

BOOST
0.0

Batt Volts Low @ v Batt Volts Low @ v

000 . 000 (
LAMBDA - L OOO LAMBDA -R d +00 " OQ

PRECICTED TIME

N (N |mm:ss.ff  mm:ss.Ff

mm:ss.ff mn:ss.ff

FAST LAP TINE

Batt Volts Low @ v Batt Volts Low @ v

4
4

Tirattle redel w2 Pafal Map 2
P e B §

Trac Cenlral
51ip Farget oTTeel +0

Select the screen you want to import by clicking on the screen name and Clicking OK.

Basic Editing of Default Setups

To view screens for editing go to Display | Screen X
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Manitor...

Splash Screen...

Screen 1
Screen 2
Screen 3
Screen 4
Alarm Screen

On Change Screen
Close All

Display Scale k

([ AEM DashDesign - INF-UDM-Si-
R

i D Seup i Gauig Goioe ool Wi Hel
@ screent S=BECR
Engine Speed 0il Press Coolant Temp
0 rpm 0 F O bar O °C
Throttle 0il Temp Battery
o - 0 - 00.0.
AFR LefTt Lambda Target AFR Right
0.00. 0.00. 0.00. |
&

Layout Locked

The Layout Locked feature displayed at the bottom right of the screen prevents unwanted moving of screen items.
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New...
Open...

Recpen *

Save Ctrl+5
Save As...

Close
Upload to Display... Ctrl+U
Delete Unused Bitmaps...

Lock Layout
Exit

The Layout Locked feature can be disabled by going to File | Lock Layout or by clicking the red Layout Locked

area of the screen. Caution as inadvertent clicks and drags can move items unintentionally. Some basic editing of
the default screens is possible even with the Layout Locked feature turned on. It is a good idea to leave the Layout
Locked activated until you specifically need to mowe or delete a gauge. Having it on prevents you from accidentally

moving a gauge or deleting one inadvertently. When the layout is locked, the editing icon menu is hidden.

Engine Speed

O rpm

Double clicking on the Engine Speed text label in the example above will display the available editing menu.

rn Text Editor _‘;'— @
M arne JW
Tent [E i
]32—._
128—
Pagitiar 125
Test Colar .
1 Calour b ode: 1
& off I
l ™ “warning

Ok |

The dialog allows editing of all unlocked characteristics if Layout Locked is turned on. Locked characteristics are

typically related to size and position. To change the text displayed in the text label example above, simply highlight

the text and edit. Double clicking on the "0" in the example above opens the value label editor. This is live data
displayed on the screen.




78

' T ™
Bl value Editor Lﬁ
Mame alus: Engines peed

Ihput Engi
Forrnat ,9—
Label Font Monospac821 BT [...]
Label Font Size jEﬂl—-—
* Position 125

¥ Position 160
Text Color .

Jughify m
“wfarhing Maode

(« Off

™ Wwarning

%

Here you can change the input displayed at this location. Click on the drop down to view a list of available channels.
Uploading a Setup to a Display

Uploading a setup programs the current setup into the color display.
AEM DashDesign communicates with the AEM Dash via USB.
To upload a setup:

e Open a display setup.

e Connect the AEM Dash to the PC using a USB cable. The AEM Dash will go into upload mode and will show

e Select File | Upload to display... or press Ctrl + U

o A dialog box will appear indicating the setup is being sent

e On the AEM Dash, the upload progress will be shown as a percentage. This progress percentage IS NOT
shown in the AEM DashDesign interface.

e Once the setup has been received the flash will be erased; the AEM Dash will show "Erasing flash". This
process will take a few seconds.

e Once the flash has been erased, it will be programmed; the AEM Dash will show the progress of programming
as a percentage. Do not remowve the power to the display at this point.

« Once the programming has finished, an |/ B s message will be

displayed as shown in the example below. Unplug the USB cable to reboot the dash with the new setup. Do
not disconnect the USB cable before this message is displayed.




79

Downloading a Setup From a Display

Firmware 14x20 and later allows for layout files to be downloaded from the CD dash display. It is important to note
that only layouts that have been uploaded to the dash with Allow Downloading enabled will be able to be
downloaded. It is also important to note that any layout file uploaded to a dash that has Allow Downloading enabled
can be downloaded by anyone with PC access. If file security is a concern, it's advised to not enable Allow
Downloading in order to limit access to ones files.

To allow a file to be downloaded from a CD dash, first enable Allow Download (go File>Allow Download) and then
upload the layout to the dash. Now this file maybe downloaded by anyone with PC access to the dash. If file
security is a concern, it's suggested to not enable Allow Download.

m AEM DashDesign - RZR XPT VDM RACEUS 2

Display Setup Edit Gauge Color

v

MNew...
Open...

Recpen

Save
Save As,.,

Close

Uplead to Display...

Allow Downleoading

Download from Display...

Delete Unused Graphics...

Lock Layout
Exit

Ctrl+5

Ctrl+U

N

To download a layout from a display, go File>Download from Display and sawe the file when prompted.

The Display Editor

The display editor is the core tool for editing a setup. To open the tool, go to Setup | Display...
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(B setup editor o |
ECU Test ] Bitmasks ] Bit Text ] Graphic Selector ]
CaM Receive ] CAM Request ] Scalars ] Functions ] Rate Filters ] Limit Filters ] Time Filters ]
Output Mame Operation | Prirary [nput |
il AFRsoalar AFR1_raw B
AFR1_Gas Convert Lambda to AFR Gas [Stoich 14.EAFR1_Lambda
AFR1_Lambda AFR1_scalar AFR1_raw
AFRTControl T rim AFR1ControlT rim_scalar AFRTControl T rim_raws
AFR2 AFRZ_scalar AFRZ raw
AFRZ Gas Corveert Lambda to AFR Gas [Stoich T4.EAFR2_Lambda
AFRZ2_Larbda AFRZ_scalar AFRZ raw
AFRControlknock Trim AFRControlKnockTrim_scalar AFRControlknockTrim_raw
AFRControlProtectionState w1 zoalar AFRControlProtectionState_rav
Il | &FR ControlProtectionState_string AFRCantrolPratectionState_bit string AFRCantrolPratectionState_rawm
AFRControlState %1 scalar AFRCaontrolState_raw
AFRControlState_string AFRCantrolState_bit string AFRCantrolState_raw
AFRModeStatus %1 scalar AFRModeStatus_raw
AFRModeStatus_sting AFRModeStatus_bit string AFRModeStatus_raw
AFRTarget AFRTarget_scalar AFRTarget_raw
AFRTarget_Gas Corvvert Lambda to AFF Gaz [Stoich 14.EAFRTarget_Lambda
AFRTarget_Larbda AFRTarget_scalar AFRTarget_raw
AirConDutputState %1 scalar AirConDutputState_raw
AirConDutputState_string AirConDutputState_bit string AirConDutputState_raw
Alarm Boost Cut Alarm EnginelimitBoostCutState
l Alarm Engine Protection Active Alarm EnainePratectionState
Alarm Test Meszage Trigger Alarm Alarm Boost Cut i
[~ Show Predefined Outputs Delete ‘ Ingert ‘

You can think of the display editor as a collection of tools for creating items on your screens. An AEM DashDesign
setup consists of four logical components: Sources, outputs, sensors and gauges. These are defined as follows:

e Sources or primary inputs are raw data manipulated by an operation.

e Outputs are objects that obtain information from one or more sources or other outputs. An output manipulates
the obtained data according to the operation associated with the output. The result can then be used in a gauge
or another output.

e Operations are objects that define how the data is manipulated by an output. Examples of operations are
scalars, functions and alarms.

e Gauges are objects that are placed on a screen page. There are two types of gauge; static and variable.

e Static gauges do not change their appearance on the screen and include gauges such as text labels or
graphics.

e Variable gauges change their appearance to reflect data obtained from an output. Examples of variable
gauges are bar graphs, tachos and numerical text gauges.

e Predefined Outputs are pre-configured within the system and can be used in many ways. Some examples
include: Log Mem Free (kb) which displays the amount of free logging memory (logging versions only) and Night
Mode Input Status. This output displays the state of the Night Mode 12v input (Grey wire in flying lead bundle).

[v Show Predefined Outputs ) ) ) )
Click the Show Predefined Outputs box in the Display Editor to add all Predefined
Outputs to the list.
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OUTPUT OPERATION SOURCE
Can be assigned to Manipulated data Raw Input
gauges
rﬂ Setup Edifor ﬁj
ECHY Text ] Bitrmasks ] Bit Text Graphic Selectar ]
; M Receive ] CAM Request ] Sca¥ ] Functions ] Fiate Filters ] wit Filters ] Tirme Filters ]
Dutput Mame Operation | Primary [nput |
il AFRsoalar AFR1_raw B
AFR1_Gas Carwert Lambda to AFR Gas [Staich 14.EAFR1_Lambda
AFR1_Lambda AFR1_scalar AFR1_raw
AFR1CantralT rir AFR1ContralT rim_scalar AFR1ContralT rirm_raw
AFR2 AFRZ_scalar AFRZ_raw
AFRZ Gas Caorwert Lambda to AFR Gas [Staich 14.EAFR2_Lambda
AFRZ_Lambda AFRZ_scalar AFRZ_raw
AFRControlknock Trim AFRControlKnockTrim_scalar AFRControlknockTrim_raw

AFRControlPratectionState
AFRControlProtectionState_string
I AFRContralState

¥ scalar
|

1 zoalar

Default CAN .dbc Support

AFRControlProtectionState_bit string

AFRControlProtectionState_rav
AFRControlProtectionState_raw

AFRCantrolState_raw

The AEM DashDesign includes a CAN .dbc import feature. A .dbc file is a standardized format for defining a set of
CAN messages. Click on the CAN Receiwe tab in the Setup Editor.

n Setup Editor %
Bitmasks Bit Text Graphic Selector
Outputs CAN Receive l CAMN Request ] Scalars ] Functions ] Fiate Filters ] Lirnit Filters Time Filters ] ECU Tent ]
Port Mode:

Shaw | Part 1 +| Baudrate | 500 khit/s v Temination Resistor | g poimal ~ DEDI
Address Maszk Matec MBO0 Support
[~ Enabled v Mask |021FFFFFFF (« Off ¢ Set1  Set3 ID |El:41DEI
Hame | 10 | Ext | Start Bit | Length | Walue Type Byte Order | Multiples | |
|AFFI‘I_raw Ox01F0&002 " 0 8 Ursigned Integer  BE/Motarala | Off [...] =
AFR1ControlT rim_raw 0x01F0A006 | - 8 8 Urnsigned Integer  BE/Motorola | Off [...]
AFR2_raw Ox01F0A002 - 2 8 Ursigned Integer  BE/Motarala | Off [...]
AFRControlknock T rim_raw O:0TFOA007 | < 1B 8 Urnsigned Integer | BE/Motorola | Off [...]
AFRControlProtectionState_raw Ox01F0s004 | < 55 1 Unzigned Integer | BE/Motorola | O [...]
AFRControlState_raw Ox01F0A004 - B2 1 Ursigned Integer  BE/Motorola | OfF [...]
AFRModeStatus_rawm 0=01F0&007 | < B0 2 Unzigned Integer | BE/Motorola | O [...]
AFRTarget_raw Ox01F0&004 - 40 8 Ursigned Integer  BE/Motarala | Off [...]
AirConDutputState_raw 0x01F0&004  ~  BO 1 Urnsigned Integer | BE/Motorola | Off [...]
ArnbientdirT emp_raw Ox01F0&007 < 40 8 Ursigned Integer  BE/Motarala | Off [...]
ArhlagBoostT arget_raw O:0TF0A009 ¢ 40 1 Urnsigned Integer | BE/Motorola | Off [...]
AntilagEngineS peedFueslState_raw Ox01F0&004 | < 57 1 Unzigned Integer | BE/Motorola | O [...]
ArhlagEngineSpeedFuelT arget_raw Ox01F0&002 - 40 8 Urzigned Integer  BE/Motarala | Off [...]
AnhlagEngineSpeedlgnState_raw Ox01F0&004  ~ 58 1 Unsigned Integer  BE/Motorola | Off [...]
ArtilagEngineSpeedlanT arget_raw Ox01FOA002 48 8 Ursigned Integer  BE/Motarala | Off [...]
BaroPress_raw O:OTFOAD07 | - 24 8 Urnsigned Integer | BE/Motorola | Off [...]
BaroPressEnorState_ram Ox01F0&008 B3 1 Ursigned Integer  BE/Motarala | Off |

| Import CAM... Delete | Ingert ‘
v Show CAM 1Ds a3 Hexadecimal Close

Click on the Import DBC...

button to load or append a new .dbc file.
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n Open P
Lookin: [ ) DBC x| = Bt E-
Mame : Date modified Type Size
%% AEMMNet Infinity SI 20161018.dbc 10/20/2016 1:46 PM  Vector DBC-File 25 KB
4% AEMNet Infinity US 20161020.dbc 10/20/2016 1:46 PM  Vector DBC-File 25KB

File name: ]AEMNet Infinity 51 20161018.dbc

Open

Files of type: iCAN Database Files (*.dbc)

L] Cancel

Available .dbc files will be located in the \Documents\AEM\DashDesign\DBC folder. Selecting a file will open the

import dialog.
[ CAN DBC Import &
[~ CAN Metworks
=15 AEMNet Infinity 51 20161018 dbe
B[] s AEMIrfirity
Cancel Irnpart

The levels can be expanded by clicking on the plus symbol.

Bl cAN DBC Import

[~ CaN Metworks

Elﬁ:f}: AEMInfinity
E{;f:@ Imfinity? [0=071FOA000)

{;_f] CoolantTemp

[ IntakeManifoldAirT emp
) ThiotePos

¥ Engineload

G_fj EngineSpeed

- WER Infinity2 (001 FOA003)
- AERD Irfimity3 (007 FOA004)
- WERD Irfimityd [0w071 FOA005)
- AER IrfimityS [0x07 FOA006)
- WER Irfinitye (001 FOA007)
- AERD Irfimity T [0x07 FOA008)
- WER Irfimityd (001 FOA009)
[]---@@ |mfirityB oost (0x01FOA00B )
- [ InfinityD B (w0 FOAOOD )

m

Cancel Irport
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Select the channels for import by clicking the boxes. All available channels are selected by default. Click the
Import button to import. All CAN message information is automatically imported along with necessary Scalar and
Bit text operations. The channels are now available for assignment.

Logging

AEM Dash has 200Mbytes of internal data logging memory and supports logging rates of up to 1000Hz. Data is
downloaded and analyzed with AEMData Analysis software.

To configure logging, select Setup | Logging to show the log setup window. Channels available to be logged are
shown on the left hand side. To log a channel, select the desired rate from the Log Rate column. Logging a specific
channel also automatically selects all other children and parent channels for logging at the same rate.

AEM Dash inserts markers in the data to indicate various states and these are displayed in AEMData. The following
markers may be inserted by AEM Dash:

Lap - This is inserted when the beacon input is triggered and is typically used for lap timing.

Power - This is inserted when the display is configured to start logging immediately on power up.

Log Start - This is inserted when the log start condition is met after power up

Overrun - The display has been unable to write the log data to the memory in the time available. Either reduce the
number of logged channels or reduce the complexity of the display screen.

Log start/stop conditions

The logging can be started or stopped dependent on channel conditions. Every time a new log is started, a hew Log
Run is created in the logger. Log runs can be downloaded individually with AEMData which reduces the time taken
to download the data.

The log can be started in one of three ways:

e Single input start/stop - When the specified input is non zero, the log will be started. When zero, the log will
be stopped. For example, if the channel EngineSpeed is used as the trigger, the logger will log anytime the
engine is running.

e Twin start/stop triggers - When the Start trigger is non zero, the log will be started. When the Stop trigger is
non zero, the log will be stopped.

e Log Always - The logging starts logging immediately on power on and will log until switched off or until the log
is full.

e Enable Loop Logging - Click to select the loop logging feature. The logging will loop and begin overwriting
the oldest data when logging memory is full.
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Futput |L|jg Fiate |, On/Off Trigger

|| % Single input anAaff tigger

N

|

A0 Status ]
B attery YVolts [Internal) - Trigger | Lj
CoalantTemp
EngineSpeed - ™ Twin on/off input triggers
Fuellewvel - :
Ot trigger -
FuelLevelScaled -
GearPos - Off trigger ’ﬁ
GPS_Altiude -
GPSi_CHobverage - ™ LogAlways
GPSI_ CHobdax
GPS_Courze - Log Setup
GPSi_ DaplTC - Save
GPSI_hdce -
GPSi_ Hours JTC - Load
GPSi_Latitude -

GPSI_Longitude - terge

GPSI_MinutesUTC
GPSI_MonthUTC - = [ Enable Loop Logging

Run time; 0d:0k:0Om:0s - Log Rate: 0.00kBytes/zec Ok,

Special Logger Outputs

Enabling logger adds the following special outputs:

Log Mem Total - The total logging memory in kilobytes

Log Mem Free - The amount of logging memory remaining in kilobytes
Log Mem Percent Free - The percentage of logging memory free.

Log Status - A channel representing the current logging status:

The Log Status text has the following meaning:

Logging not Supported - This firmware does not support logging.

Logging stopped - The device is not currently logging.

Logging running - The device is currently logging.

Log looped - The log has looped.

Log memory space low - There is less than 5% of the log memory remaining.

Log memory full - The logging memory is full and logging has stopped.

Log initialising - The logger is currently processing the setup.

LOG SETUP ERROR - There is a problem with the logger setup.

LOG OVERRUN - The logger has been unable to write the log data to the memory. Either reduce the number
of logged channels or reduce the complexity of the display screen.

Log memory worn - There are a significant number of bad blocks in the flash memory. Logging will continue
to work but capacity will be reduced.

Downloading Log Files

To download log files from an AEM logging dash, connect the USB cable between the dash and your PC. Launch
AEMData analysis software and turn on the switched ignition power to the Dash. The message below will be
displayed when AEMData detects a connection to the dash.
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(©3) Logger Detected =
J‘;)J AEM CD-7L

Go to Logger | Download Log

Add  Layout Quick Mod

|| File Edit}| Logger| Data Playback Vig
Rlyvwe B-|2

el j‘j b Select Logger...
: .44 Download Log

w @
Lap

| & Frase Log

Time

= | 2016-10-05_predictivelaptestd.q
All 30:31.000
Out 10:29.116

Lap1 05:25.104
04:49 986
09:46.794

If there are logs saved on the dash, a list similar to the one below will be presented. Select the files to download.
Choose whether to erase the files from the dash or not. The chronologically oldest log file will indicate "Looped" if

loop logging was enabled and the file has been clipped. It will only contain data that hasn't yet been overwritten.

Lap Beacons

Looped Looped 24mlBs
07 Sep 2018 15:46:18 20s
07 Sep 2018 15:46:28 02s
07 Sep 2018 15:45:29 21m27s
07 Sep 2018 15:56:45 02m29s
07 Sep 2018 15:57:57 01s
07 Sep 2018 15:57:58 04mias
07 Sep 2018 15:58:56 04m50s

= Th b &= ko O

[¥] Select All/None

o o O O O O O O

|| Erase All Runs After Download

Setting the Internal Clock

e Connect the color display to your PC using the USB link..

e Select Tools | Set Time and Date in Display.

e The system will synchronize the time and date to match the PC.
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Updating Dash Firmware

As part of the continuing development process, from time to time new versions of the AEM Dash firmware will be
released with new DashDesign installers. To upload the new firmware:

o Firmware files are installed to the \Documents\AEM\DashDesign\Firmware folder.

Connect the color display to your PC using the USB link..

Select Tools | Upload Firmware. Select the firmware (.bin) file from the location above.

The upload process starts. Do not switch the display off during the upload process as this may corrupt the
firmware.

Once the upload process has finished, unplug the USB cable to reboot the display.

The Setup Editor

The AEM DashDesign Setup Editor is used to configure the non-visual objects of a setup i.e. Outputs and
Operations. Some outputs use more than one input depending on the operation used. The setup editor is accessed
by selecting Setup | Display....

Each page of the editor has Insert and Delete buttons which are used to insert or delete an item in that tab. The
following sections describe the various operation types available and how they are used to make an output.

Outputs
Outputs are values, texts or graphics that are used by gauges or other outputs. The output that it passes is
determined by the operation that it uses.

To set up a new output:

Click the Insert button in the Outputs tab.

Enter the name of the new output. This should describe what the output actually generates.
Select the operation to be used by the output from the drop-down list.

Select the input from the drop down list.

[~ Show Predefined Dutputs Delete ml |

Outputs l CAMN Receive | CAM Hequestl Scalars] Functions1 Rate Filters | Limit Filters | Time Filkers | ECL Text | Bitmazks | Bit Text | Graphic Selector]

Output Mame | Operation | Frimary [nput |

|Cno|antFan1 State «1 zcalar CoolantFan1State raw -

The example above shows the basic use of a x1 scalar. It uses a raw input and passes it through as itself with the
opportunity to change the name.

CoolantFanlState = (CoolantFanlState raw)*(1)

Outputs ] CaM Receive | CaN Bequest | Scalarz | Functions] Fiate Filkers | Linvit Filters] Time Filters] ECL Ter:t1 Bitmasks] BitTth] Graphic Selectnl1
Output Mame | Operation | Primary Input |

|Cno|antTemp F Corvvert Deg CtoDeg F CoolantTemp -
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The next example shows a simple unit conversion operation.

Find the Convert Deg C to Deg F in the Scalars tab.

Dutputs] CAM Receive | CAN Request  Scalars lFunctinns Rate Filters | Limit Filters | Time Filters] ECL Ter:tl Bitmasks] BitTth] Graphic Selector]

Mame

] Gain J Signed J Scalar J Offzet |

]j[lnrwerl DegCtaDegF

X 18 32

This Scalar operation uses a Scalar value of 1.8 and an offset value of 32. Applying this Operation results in the

following math expression.

CoolantTemp F = (CoolantTemp*1.8) + 32

This is a simple unit conversion for converting degrees C to degrees F.

Outputs ]E.t’-‘n.N Receive | CAM Hequest] Scalals] Functions1 Rate Filters1 Limit Filters | Time Filters1 ECL Te:-:t] Bitmasksi BitTth] Graphic Selectnl]

Output M ame

| (O peration

| Primary [nput |

||EngineF'mtecti0nS tate_ztring

EngineProtectionState_hit string

EngineProtectionState_ram -

The next example uses EngineProtectionState_raw as the Primary Input. This input has two possible values with
are 0 or 1. A Bit text operation is used to convert these values into text texts that can be displayed on the dash.

Bl

EnaineProtectionState_bit string

EngineSyncState

p
E=haustPreszEng n Bl R it

FuelnjStagedSwil | Bitmask

FuelPreszEmarSt |‘|
FuelPumpState 8 |0
GearShitS witch
Ignitiontd odeS tat- L
IkakeM anifaldai
IikakeM anifoldaif
LaunchSIipFueIlj
LaunchSlipl gnCuls

=

LaunchSlipSwitchs
LaunchTimerdrmés
MAT Gear String

Rl Craba Rik sbris)

Fricrity | Clutput test
1 Limp Mode
2 Ok

Dielete ‘

Inzert ‘

.

]
[
[-]
(-]
(-]
(-]
[]
[
-]
[
(-]
]
(-
[-]
(-

Inzert

n Setup Editor %
Outputz | CAM Recsive 1 CAN Request ] Sealars | Function Rate Fiters |
LimtFiters | TimeFiters | ECU Test |  Bitmasks Bit Text 1 ic Selector |

Ok

Cloze

Shown abowe, the Bit text operation performs the following transformation:

If EngineProtectionState_raw = 1, EngineProtectionState_text = Limp Mode
If EngineProtectionState_raw = 0, EngineProtectionState_text = OK
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CAN Receive

The Dash is a CAN display dash. The CAN receive tab of the Setup Editor must be defined for proper functionality.
The steps inwolved in defining a CAN message structure from scratch is outside the scope of this manual. However,
the system includes a robust CAN .dbc import feature that greatly simplifies the process.

it 0 E g SE
Bitmasks ] Bit Text 1 Graphic Selector ]
Dutputs CAM Receive ] CAM Request ] Scalars ] Functions ] Fate Filters ] Limit Filters Time Filters ] ECU Text ]
— = ~Port Mode
Show |Port 1 hd Baudrate |500 kbit's  «| W Temination Resistor & Homsl ~ OEDIl
Address Mask ‘Matec M300 Sﬁpport

[~ Enabled [ Exl  Mask |O=1FFFFFFF (e Off ¢ Setl ¢ Set3 ID ]EIMUEI

18] | Eut | StarlBilj Length | Walue Type Byte Order | Multiples | |
. | OWOIFOA00Z | o (D i
AFR1ControlT rim_raw O+01F0A006 |~ 8
AFRZ ram |w01FO&002 o (B
AFRCantolknock T rim_raw |0a0TF08007 | o 1B
AFRContralPratectionState_ram De01FO&004 | 7 BR
AFRCortralState_raw |OM01FOADNE | < 52
AFRModeStatus 1aw |D0TF08007 | < ED

Import CAN... F SELECT TO IMPORT .dbc FILE Delete J Irsert J
¥ Show CAN IDs as Hexadecimal Cloze:

Mamie ™

-~

Ursigned Integer  BEMotarcla O

Urnsigned Integer | BE AMotorola | Off

Ursigned Integer | BE/Motarala | Off
Unzigned Integer | BE /Motorola | O

=

o = = 00 OO 00 OO

[.)

_ [

Ursigned Integer | BE/Motarcla | Off [...]
Unsigned Integer | BEAMotarcla .fo [...]
[-)

[...]

[..)

Urzigned Integer | BEMotarola ' Oft

The “Start Bit” refers to the location of the LSB. The message contents and the byte/bit numbering can be
viewed by clicking on the ... button for each message.
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i Channels on messag id 007 FOAD00 E stended

Mp_Taw

Quick set data type and size Jlnt'l B 0 BE AMatorola _v_j

AN Message Layout-

LY

Multiplexor ¥ alue ]D :_J
Cancel 1 Ok |
Scalars Operation
The scalar sensor applies a gain (if specified) to the input | @ setup Editer =
which is then multiplied by the scalar and the offset LimitFiters | TireFitors | ECUTet | Bimake | BitTew |  Graphio Salectar |
. . . P i Scalars i i
added. If signed is ticked and the gain is not set to s | e | e la dl —— 'Dﬁ = ]
3 . . ame air ighe: calal 3El
NONE, the input is treated as a twos compliment [AFF_scaar X 0003065 05 R
number. The scalar sensor is used for linear signals. (AFRConelTim_soalar x® 05 e —
\AFRZ_scalar 2 000390625 D5
AFRCortraltnackT rin_scalar >k nom o
:AFHComoITrim_s:alar ¥ 05 &4
_AFHTarget_scaIal 25 000330625 05
\AmbientairTemp_scalar o A0
.AntilagBDUstTargct_xcdar o o
AntilagE ngneS pesdFuelT arget_scalar 25 o ]
\AntilaaE naine pesdlanT araet_scalar ] 0
BaroPress_scalar XK oonm: 50
.Buosli:mtroltlutput_scalar 75 0392157 o
_BuostCmtroIF'IDfoset_scalar Koo 039157 ]
BaostCaontralT arget_scalar > o o
|BrakePress_scalar 25 000635 i}
| areE bt bR 2k Bre. oralar ¥ R Fn S

Functions Operation

Dielete

Inzert

Close |

The function table sensor is used when a non-linear signal needs to be processed. The function table sensor applies
a gain (if specified) to the input and looks up the input in the function table to produce the appropriate output. If the
input falls between two values, linear interpolation is used to derive the output value unless the Interpolate Between

Input Values check box is unchecked.
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To edit the function table, click the ellipsis button (...) to show the function table editor:

Ensure there are no duplicate inputs as this may result in abnormal behavior.

rn Function Editor e ]
[nput value Output walue c
05 1]
1 1
15 2
2 3
4
]
E

Sort Delete Insert 05 25

v Interpolate Between [nput Y alues Closs

L =

Rate Filters Operation

An output using a rate filter checks that the rate of change of the input value does not exceed a specified amount. If
the rate of change is too high the new data is discarded.

Limit Filters Operations

An output using a limit filter checks that an input value never exceeds specified lewels, either high or low. This can be
used to prevent invalid data from reaching other outputs or gauges. If data is received that exceeds either of the high
or low values (if specified) the data is discarded.

Time Filters Operation

Normally, outputs send data to gauges as fast as possible. However, by creating an output using a time filter
operation, it is possible to specify the update rate of the output which is useful for making rapidly changing values
more legible. Furthermore, a time filter operation can be used to perform a rolling average, minimum or maximum on
the input value which is useful for filtering noisy inputs.

To edit the Time Filter operation values, click the ellipsis button (...) to show the time filter editor:
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& setup Editor %
Outputs CAM Receive ] CAM Request ] Scalars ] Functions ] Rate Filters ]
Limit Filkers Time: Filkers l ECU Text ] Bitmasks ] Bit Text ] Graphic Selector ]

[RE | |
100msz Rolling Average E
10zec Roling Average [...]
Tzec Ralling &verage Time Filters [...]
280rmz Ralling Average Paramelers [...]
B00ms Ho.lllng Average Update period: lmi S [...]
B0rmz Ralling Average [...]
Button Hold Fiter e o i
Mawimurn Walue Latch ® Dy [...]
Minimum Value Latch " Minimum [...]

(* Awverage

(" Current

Rolling period: 100 ms

Ok

Delete ‘ Ingert ‘

Cloze

The Time Filter parameters have the following meanings:

e Update period: Specifies the rate at which values are sent to outputs and gauges used by this output. For
example, if the Update Period is set at 1000, a gauge displaying the value from this output will update once per
second. If 0 is specified, the output will update as fast as possible.

e Rolling period: Specifies the time period over which the rolling function is calculated. If zero is specified, the
rolling period is set to the update period.

¢ Rolling function: Specifies how the value produced from the output is calculated:

e Maximum: The output is the maximum value occurring during the last (rolling period) milliseconds.

e Minimum: The output is the minimum value occurring during the last (rolling period) milliseconds.

e Average: The output is the average of all values occurring during the last (rolling period) milliseconds.
e Current: The output is the last received value. This effectively disables the rolling period function.

ECU Text Operation

An output using an ECU Text operation is used to obtain text (such as a calibration name) from the connected ECU.
The length of the text to obtain is specified in the length column.

Bitmasks Operation

The bitmask operation is used to mask off bits from a raw (32 bit) input. This is useful when data is received from the
ECU that contains information for two different outputs. For example, the lower 4 bits of a value may be used to
determine gear position while the upper 4 bits determine diff mode. The bitmask is specified as the sum of all the
bits being masked.

Bit Text Operation

When an input has bits that are set dependant upon a mode in the ECU, it can be useful to conwert this into a text
text output. The bit text operation takes the input and compares it with defined bitmasks. The bitmasks are
compared in order of priority until the masked input is set or no more bitmasks are defined. If a masked input is set,
the corresponding output text is passed out of the sensor. If no bitmask matches the input an empty output text is
passed.
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To create a bit text operation, add a name for the operation in the Bit text tab and click on the (...) button to show
the bit text editor:

& setup Editor =
Outputs ] CAM Receive ] CAMN Request ] Scalars Functions ] Rate Filters ] Limit Filkers ]
Time Filters ] ECU Test ] Bitrnasks Bit Text l Graphic Selectar ]
I ame | |

A4T Gear Sting 2-5pd Manual ' alve Body, 226101

] =

&4T Gear Shing 2-5pd Fes Walve Manual B Bit Text Editor C
A/T Gear Shing 3-5pd Manual Yakve Body | Bitmask Pricrity | Output text |
AJT Gear String 3-Spd Mormal Aute: PRMD |-| 1 Clazed Loop

A/T Gear Shing 3-5pd Rew Manual Yakee | || g 2 Open Loop

AJT Gear String 4-Spd Manual ¥ alve Bady
A4T Gear String 4-Spd Mormal Auto: PRME
AJT Gear String 4-Spd Rey Manual Walve
AFRControlPratectionState_bit string
AFRControlState_bit string EI
AFRModeStatus_bit string
AirConDutputState bit string

AntilagE ngineSpeedFuelState_bit string

]
]
]
1
.l
]
]
]
]

AntilagE ngineSpeedlignState_bit ztring
BaroPressEmorState_bit string

BrakeSwitchState_bit string Delete ‘ Inzert ‘
ClutchSwitchState_bit string
CoolantFan] State_bit string Ok il
. Dielete l et ‘
Cloze
. 4

The priority determines the order in which the bitmasks are evaluated with low numbers being a higher priority. This
ensures that if two bitmasks match, only the highest priority output text is returned from the sensor.

Graphic Selector Operation

The graphic selector operation is used to show different graphics depending on the value of an input. To create a
graphic selector operation, add a hame for the sensor in the graphic Sel tab and click on the (...) button to show the
graphic selector editor:
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& setup Editor =
Outputs ] CAM Receive ] CAMN Request ] Scalars ] Functions Rate Filters ] Limit Filkers ]
Time Fiers | ECUTest | Bimasks | BitTew Graphic: Selector
I ame | |
Selectable Flazshing lcon Display E
Selectable lcon Display [..]
n Graphic Selector P

Graphic selection count: 2 =

Graphic selections

Index 1 =

Walue 1

[ Enable blink O tin 2

(Ff tin 1
[~ Enable max duration 0
Ok,

e A

The graphic selection count is the number of graphics used in the sensor and is at least two. The first graphic is
shown by default. Subsequent graphics are shown according to the settings in the graphic Selections box.

¢ Index - The number of the selection graphic for which the following settings are made. For example, if the
selection count is set to 3, 1 will specify the first selectable graphic and 2 will specify the second selectable
graphic.

e Value - When the input (specified in the output) is equal to this value, this graphic is shown instead of the
default graphic.

e Enable Blink - If checked, this graphic will blink according to the On Time and Off Time in seconds. The
graphic swaps between the indexed graphic and the default graphic.

e Enable Max Duration - If checked, the graphic is only be shown for the specified duration no matter how long
the input is equal to the value.

Alarm Operation

To create a new Alarm output, push the Insert button in the Outputs tab of the Setup Editor.

Inhzert

Assign the output a new name and choose Alarm from the dropdown list of available Operations. Push the L.l
button under the Primary Input column for the new Alarm Output. This will open the Alarm Output Setup window.
The new name will automatically be added to the Alarm Output Name box.
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b
n Alarm Output Setup

Ezg <
“Blarm Setup-
| Irput Condition Lirnit Logic: ]
| < a o
Alarm Dutput Name JLean W arhing [relet ‘ Add |
[~ alarmn Timeouts
Delay Befare Trigger / = ]D.DD Fietrigger After / = 0.00
Cancel J 0K ‘
Select an Input from the drop down list along with Condition and Limit selections.
n Alarm Output Setup ®
“Blarm Setup-
| Irput Condition Lirnit Logic: ]
AFR1_Gas * 15 i E
Alarm Dutput Name JLean W arhing [relet ‘ Add |

[~ alarmn Timeouts

Delay Befare Trigger / ¢ ]D.DD

Fietrigger After / 5 0.00

Cancel J 0K ‘

In the example abowe, the Input AFR1_Gas is checked against a maximum condition of 15:1 AFR. Click the Add
button to add additional criteria.

b
n Alarm Output Setup

-

= 53 <
“Blarm Setup-
| Irput Condition Lirnit ] Logic: ]
LFR1_Gas » 15 1AND _:]
EngineSpeed -

* 0

Alarm Dutput Name JLean Wwarming

[~ alarmn Timeouts

Delay Befare Trigger / ¢ ]D.DD

Delete ‘ fdd |

Fietrigger After / 5 0.00

Cancel J 0K ‘

Abowe, the input EngineSpeed is added as an "AND" condition with a limit of 0 RPM. With this logic, IF AFR1_Gas

is greater than 15 AND EngineSpeed is greater than 0 (engine running), the alarm will trigger.




95

The Retrigger value specifies a timeout in seconds after which the alarm (if still triggered) will toggle to untriggered
and back to triggered. This is useful for when an alarm has been used to trigger a page change, usually showing a
warning to the driver, for example, low oil pressure. The driver can select the standard page again to cancel the
alarm. If the oil pressure is still low after the specified period, then the warning page will be shown again.

If the retrigger value is set to zero, then the alarm will only retrigger if the input conditions change to false and back
to true again.

The logical expressions are evaluated from top to bottom and the running result of the logical test is used as the
input for the next logical evaluation.

Warning Message Operation

An output using a warning message operation is used to output warning messages when inputs are outside of the
normal operating range.

e The warning input typically uses an output defined with an alarm operation. If the value of the output is non-zero,
the associated warning message will be displayed.

e The label input is optional and is used to provide a value to be shown in the warning message.

n Warning Input Editor [ ==
Y arning |hput Wwarhing Label J Label [nput I Label Input Farmat |
WWarning Coolant Temp High Coolant High @°F CoolantTemp i

| Batt Wolts Law @ v ECUE attentoltage #9.9

YW arning Output M arme JWaming Text Messages Delete | Aadd

“Warning Display Times
On Timers 12.UU O Time/s (0,00 Min On Timeds  |2.00

Cancel Ok

The example above shows two existing Warning Inputs. These were both previously defined as Alarm outputs before
setting up this window.

The Warning Editor message is entered in the Warning Label column. When an '@' symbol is inserted into the
warning label a formatted input value from the label input replaces it in the display. The Label Input defines the data
that replaces the '@' symbol. The input label format column allows the format of the value from the label input to be
defined. For full details on value formatting, see Value Formatting in the gauge reference section.

If all the warning inputs are zero, the output text is empty. If only one warning input is non-zero, the appropriate
warning is displayed. If multiple warning inputs are non-zero, the appropriate warning labels are displayed in turn,
with each one being displayed for around a second.
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The On Time, Off Time and Min On Time can be used to affect how the warning is displayed when only one warning
is active and are scaled in milliseconds. For example, to have a single message flash at 2Hz, set the On Time to
1000 and the Off Time to 1000. Setting the Off Time to 0 disables flashing.

The Min On Time can be used to ensure a warning is visible even if it is only briefly triggered. For example, a low oil
pressure alarm triggered during cornering may only occur for a fraction of a second but by setting the Min On Time
to 2000 ensures that the message is displayed for 2 seconds and so is more likely to be seen.

Odometer and Turn Blinkers

AEM Dash has a built in odometer function. This is an internal counter backed up to non-wolatile memory that cannot
be reset (it is set to zero when the unit is built).

To set up the odometer, choose Setup | Odometer. Select an output that is road speed km per second. AEM
DashDesign will automatically create an output called ODOMETER which is scaled in km and can be displayed on
the screen.

© N

Odometer Setup 2%

Enter an output to be uzed as the speed input for the
odometer. Thiz output must be scaled in kilometers per
gecond. &n output called ODOMETER km will be
automatically created and will be available for uze in
dizplay pages and other outputs.

Speed in kmz |"-.r"ehi|:|eS peed [kmds] ﬂ

Ok

L% )

All AEM base setups include an odometer scaled in both miles and kilometers.

An optional turn blinkers feature is available on some AEM supplied setups. Pins 11 and 12 can be used for LEFT
TURN and RIGHT TURN blinkers respectively. When these inputs are grounded, the turn blinkers will activate.

HARNESS 12 WAY CON PINOUT h

PIN [ COLOR DESCRIPTION

RED SWITCHED POWER
BLACK GROUND

WHITE CANT+

GREEN CANI-

GREY CAN2+

BLACK CAN2-

— —=\— 0 00 N O~ AW N =

BLUE PAGE UP
YELLOW | RESET/ACK
GREY NIGHT MODE

0 | VIOLET | BEACON

1 | NA SPARE1]

2 | NA SPARE2
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Lap Timing and Track Mapping

The following channels are used for lap timing and track mapping.

( n Setup Editor @1
Tirme Filters ] ECLI Text ] Bitrnasks ] Bit Text ] Graphic Selector
Outputs l CAM Receive ] CAMN Request ] Scalars ] Functions ] Fiate Filters ] Limit Filters

Output Mame | Operation | Frimary Input |
GearShiftSwitchState wl scalar GearShiftSwitchState_raw -
GearShiftSwitchState_string GearShiftSwitchState_bit string GearShiftSwitchState_raw

GPS_Aliude GPS Altitude scalar GPS Altitude raw

GP5_Course GPS_Course_scalar GPS_Course_raw I
GPS_DaylTC w1 zcalar GPS_Dapl TC raw

GPS Hewrsl 1T 1 aralar GPS HewrsU U TC raw

GPS_Latitude w1 zcalar GPS_Latitude_raw Lo
GPS_Longitude wl scalar GPS_Longitude_raw

LaFa_MinutesU L w1 scalar LaFa_MinutesU TL_raw

GPS_MonthTC wl scalar GPS_MonthUTC_raw

GP5_SateliteCount w1 scalar GPS_S atelliteCount_raw

GPS SecondsUTC w1 scalar GPS SecondsUTC raw

GP5_Speed GPS_Speed scalar GPS_Speed raw I
GPS_Walid w1 zcalar GPS_Walid_rawm

GPS_YearUTC GPS_YearUTC_scalar GPS_Yearl TC_raw -
[~ Show Predefined Outputs Delete | |hzert ‘

Cloze

Most AEM default setups include a lap timing screen. The VDM for GPS speed and lap timing section describes
the basic setup and configuration of a GPS input for speed and position. Once configured, the screen will update

with current data as the laps progress.

n Screend

CURRENT

Faster PREDICTED Slower

FASTEST

= 40.00 %

FAST LAP DELTA

mm:ss.fTf

RUNNING TIME

mm:ss.TfT

PREDICTED TIME

mm:ss.fTf

LAST LAP TIME

mm:ss.Tf

FAST LAP TIME

&

&

Lap Timing channels available include:

e Fastest lap number
e Fastest lap time
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Fastest lap average speed

Fastest lap time delta (your current lap compared to the fastest lap)
Last lap number

Last lap time

Last lap average speed

Last lap time delta (your current lap compared to the last lap)
Current lap number

Current lap time

Go to Setup | Lap Timing... Select the GPS button to configure for GPS lap timing. A virtual start/finish line
creation feature allows you to use the beacon input (violet wire in flying lead harness) to set a virtual start/finish line.
While driving the course, press the momentary beacon switch when you cross the start/finish line. Hold for a few
seconds until the left and right LEDs flash. The system captures the location information when you first press the
button. Holding for a few seconds eliminates the likelihood of false triggering the input. You can define your virtual
track width in the dialog window. Set to the approximate width of the track surface plus some extra. The dash
creates a start finish line the width of the Track Width/m setting perpendicular to the heading when the start finish is
set. It then checks whether the previous two points cross this line; the only caveat being that the heading is +/- 90
degrees of the original heading.

The GPS start/finish reference and fastest lap data is saved to non wolatile memory in case the vehicle power is
interrupted during operation.

A click and short hold on the right dash button will cause the left hand warning light to flash and will reset any count
up, count down or lap timers except the fastest lap time and predictive lap data (if recorded). Holding the right
button for 3 seconds or more will cause both warning lights to flash and will reset the fastest lap time and predictive
data.

Once your file that contains GPS data is added to an AEMData project, you can add a track map to your project.
Go to Add | Track and select a spot on your layout.

Track x

Invalid Lo

Setup Track

Click the Setup Track button and choose the GPS tab to configure your track.
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Track

Mame

Source

Log File |Eﬂlﬁ-IU-DS_Frredictivelapta';td.daq *]

|Lap v| 1554220 2044206 [

Lap 2 =

GRS | Yaw / G

GPS Track Mapping

Latitude Channel | [l GPS_Latitude =

Longitude Channel | [[] GP5_Longitude lj

GPS5 Valid Channel GP5_Yalid |:|
[¥] Use GPS position for cursor

Waypoints

| Edit GPS Waypoints... |

I |#| Export KML... | | Import GPS track data...

| Calculate |§T{iﬁ;utocalcufate

Segments... |LineWidth 7 ~| Rotation 0

More details on Track Editing can be found in the AEMData documentation.

Settings

The Settings dialog will be populated correctly with all AEM -7/CD-7L Settings %

supplied setup files. The options can be changed for custom
setups. Night mode dialog box should be empty unless you
want to control the mode via CAN. Default is empty and
controlled by the flying lead harness input.

Page Select Source

Select a CAN source to be used for page selection. & value of 1 will select

page 1, 2 will select page 2 ete.
j Clear

Might Mode Control

Select an output to be uzed to tigger night mode,

A value of zero correzpands ta day mode brightness.
A value of 1 comesponds to night mode brightness.
Setting a value here will override the Might Maode pin,

j Clear
Splash Screen Timer

Set bo zero to dizable the splash screen a 3
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Shift Lights & LEDs

[ shit Light Setup x
warning Lights
LED Alarm Output
Left - Yelow Wwharning B att Walts Low
Right - Red Alarm Engine Protection Active
Shift Lights
LED Alarm Output
1 - Green
2 - Green Avta_Shift_Light_2
3-Tellow Auto_Shift_Light_3
4 - Yellow Avta_Shift_Light_4
5-Blue Auto_Shift_Light_5
6 - Blue Auta_Shift_Light_&
7 - Blue Auto_Shift_Light_7
Flazh Auto Shift_light_Flash
Auto Create Outputs |
]4 |

The LED and shift light setup will be pre-configured with AEM supplied setup files. The Alarm outputs used to trigger
the LEDs can be adjusted in the Setup Editor as shown in the example below.

™

ﬂ Setup Editor X
ECU Text ] Bitmasks ] Bit Text ] Graphic Selectar |
Dutputs ] CaM Receive ] CAM Reguest ] Scalars ] Functions ] Rate Filkers ] Limit Filters ] Time Filters ]
Output Hame J O peration | Frimary |nput 1
Auto_Shift: Light 1 Alarm |EngireSpeed L]
Auko Shift_Light_2 Alarm EngineSpeed
At Shift_Light_3 Alarrn EngineSpeead __
Auko Shift_Light_4 Alarm EngineSpeed
Auto_Shift_Light_5 Alarm EngineSpeed
Auko Shift_Light_& Alarm EngineSpeed
Auto_Shift_Light_7 Alarm EngineSpeed
ﬂ Alarm Qutput Setup . %
~&larm Setup
| Input Condition I Lirriit J Logic J
EngineSpead > E400
(| Alarm Output Mame l."—\uto_Shift_Light_'I [elete ‘ Add I L4
Alarm Timeduts
Dielay Before Trigger / = ]D. oo Fietrigger After / ¢ 0.00
Cancel I Ok ‘

Alternately, the Auto Create Outputs feature can be used. Click this button and acknowledge the message shown
below to continue.
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l Auto creating shift light outputs will replace any existing auto created shift light cutputs, Continue?

Select the output you want to use to trigger the warning lights. In the example below, we use Engine_Speed.

B shift Light Wizard x|
Output |Engine_8peed j =
Stat  [5000
Offset  |265

Cancel | ak. | 3

Select your start RPM and you can use the following calculation to set your offset.
Offset = (End RPM - Start RPM)/7
For example if you want to start at 5000 RPM and end at 7000 RPM:

Offset = (7000-5000)/7 = 285
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Alarm Page

AEM setups will come pre-configured with many optional [ Alarm Page Setup %
Alarm outputs. Choose the ones you want to trigger the Alarm Select the alam autputs used to tigger the alam page

Page_ | dlarm Boost Cut

w| Alarm Engine Protection Active
Alarm Text Mezzage Trgger
Auta_Shift_Light_1
Auto_Shift_Light_2
Auta_Shift_Light_3
Auto_Shift_Light_4
Auta_Shift_Light_5&
Auto_Shift_Light_E
Auta_Shift_Light_7
Avta_Shift_light_Flash
EngineRuning
LED Left &mber
LED Right Red
W arning B att Yol Low
“Warning Coolant Presz High
W arning Coolant Press Low
W aming Coolant Temp High
W arning Caolant Temp Low
W aming Crankcase Presz High
“Warning Fuel Pressure Low
Waming Oil Press Low
“Warning Oil Temp High
W arning Ol Temp Lowe
“Warning Texst Message Trigger
W arning Traction Contral Active

[ Select All/Maone

Cancel Ok,

On Change Page

The On Change Page allows you to setup a custom page that will be displayed when any changes are detected on
selected channels. The list of available channels will be displayed at the left. Double click or press the space bar to
mowve them to the right Selected Channels list.

Available Channels [~ Selected Channels
|.-’-‘«FF|1 = | Enginetd odeSwitchStatus

Double click or press space on a channel o move.

Rewvert if no change after |5.DD zeconds

Initial delay after power on |2.DU zeconds

Cancel ‘ [I]:4 |

The example below shows one version of an AEM supplied On Change Page. Different operating modes and/or
multi-map selections can be displayed using this page. Other useful items are boost target and traction controls set
points.




103

On Change Screen = || B ER

Brightness

Brightness Setup = The Brightness setup dialog allows you to choose two different brightness
S oroon settings for both the screen and LEDs. See Harness and Wiring section for
NomalMode [0 % Night Mode input wiring. 100% should only be used in direct sunlight. 70% gives

almost as much brightness without overdriving the backlight. 5%-10% is
appropriate for night mode. NOTE: The LEDs used in the CD-5 unit are
brighter and may require different settings compared to a CD-7 unit.

Might Maode 10

Shift and W arming Lights

MHarmal Maoda 70
Night Mode ] z

e

e

0% comesponds to off.

Might mads iz active when the night mode is
pulled high.

Cancel | [ ‘

Count Up and Count Down Timers

The output channels Count Up Timer and Count Down Timer are configured in the Setup Editor. In the outputs tab,
check Show Predefined Outputs to display these channels for editing along with all other existing predefined
channels. The output channel Count Up Timer can be added to a layout and set in msf format (minutes-seconds-
hundredths). The Count Up Timer will increment continuously unless reset by pressing the right dash button. Count
Down Timer can be added to a layout and configured in hmsf format (hours-minutes-seconds-hundredths). Click on
the "..." button in the Primary Input column of the Outputs tab to edit the Count Down Timer reset values. The Count
Down Timer will reset to its starting time by pressing the right dash button.
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n Setup Editor &
Bitmasks ] Bit Text ] Graphic Selector ]
Outputs ] CAM Receive ] CAM Request ] Scalars ] Functions Rate Filters ] Limit Filters ] Time Filters ] ECL Test ]
Clutput Hame | Operation | Prirnary [nput |
Auto_Shift_light_Flash Alarm -
Battem YWalts Internal) Battem Yalts [Intermal] Batteny Valts (Internal)
CaM 1 status CaM 1 status
CaM 2 status CaM 2 status
Count Davery Tirner Count Down Tirmer ul
Count Up Timer Count Up Tirmer
Current Lap Mum LAPTIME_SSRH
Currert Lap Time LAPTIME_SSR
Current Page w1 zcalar Current Page_FRaw
Diztance Trip km Diztance Trip ODOMETER km
Fastest Lap Average Speed LAPTIME_SSRH
Fastest Lap Mum LAPTIME_SSR
Fastest Lap Time LAPTIME_SSRH
Fastest Lap Time Delta LAPTIME_SSR
Indicator Batt Volts Low Selectable lcon Dizplay “Warning Battery Wolts Low
Indicator Coolant Temp High Selectable |con Dizplay “warming Coolant Temp High
Indicatar k11 Selrrtahle [ran MNiznlau i
v Show Predefined Dutputs Delete | |nzert |
n Count Down Timer =
Feset Values Clase
Hours 0
Minutes Iwi
Seconds 1]
x|

Display Screens

The AEM Dash supports 6 screen pages. The display also has a monitor list which enables permanent monitoring of
data and a splash screen that appears when the display starts.

Display Scaling

By default, AEM DashDesign displays the screens at actual screen size (100%). For example, if the screen size of
the hardware is 800x480 pixels, then the screen editor windows will also be 800x480. Editing in this mode provides a
true what you see is what you get editing experience.

Howewer, it is possible to show the editor windows at different scalings by selecting and appropriate value from the
Display | Display Scale menu. Supported scales are 75%), 100% (default), 125%, 150%, 175% and 200%.

The Monitor Screen

Normally a given output is only monitored if used by a gauge on the currently displayed screen. In certain
circumstances however, it is necessary to monitor some outputs irrespective of whether or not they are used by the
currently displayed screen page. For example, if the maximum coolant temperature is required as an output for
some screens, switching screens deletes the output as the screen changes and recreates it if necessary. The
maximum output is then be reset and its' information is lost. By adding this output to the monitor page it is created
when the color display is switched on. Changing screens has no effect on the output and the data is not reset
unless a reset signal is received.




105

Furthermore, outputs added to the monitor screen are automatically stored in non-volatile memory. Thus, the value of
a min, max or average output added to the monitor screen is presened even when the screen is powered off.

Select Display | Monitor to view the monitor screen setup. Add the outputs to be continuously monitored to the list.

The Splash Screen

The splash screen is a special screen that is shown for a set period when the display starts; for showing a team
logo for example.

To design the splash screen, go to Display | Splash Screen and design the screen layout as normal. Typically, this
will just be a logo but other static values (such as the serial number or version details) will work as well.

B solech Sereen [El=1 §"§

CD-7 RACING DISPLAY

Setting Screen and Default Colors

The color menu allows the default colors to be specified. These are used whenever a new gauge is added to a
screen. The default colors can be owerridden in the individual gauge properties.

Screen — Sets the background color of the current screen.

Warning — Default color of a warning bar when it is triggered.

Gauge Background — Default background color of a gauge.

Gauge Line — Default line color of a gauge used in drawing the outline.
Gauge Fill — Default fill color of a gauge used in bars.

Gauge Text — Default text color of a gauge.

Adding a Gauge

Once a screen page is open, it is possible to add gauges to the screen. To add a gauge:
o Select the gauge required from the Gauge menu or the tool bar.
¢ Click on the area of the screen the gauge is to be added to and whilst holding the mouse button down drag a

box to the size required for the gauge.
¢ On releasing the mouse button, the gauge will be added to the screen.

Most gauges can be added from the tool bar:
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TRIAMGULAR TACHOS DY MAMIC GRAPHIC CROSS OYMAMIC
BAR GAUGES ROUND & BAR TEXT HAIR MEEDLE

‘“‘ws.""ﬂjﬂi@@l@ﬂ

(A F [<0| § |ao| e

RECTANGULAR TEXT VALUE ALARM HISTORICAL
BAR GAUGES LABEL LABEL BAR GRAPH
PROGRESSIVE
LIMIT SHAPES

Selecting a Gauge

A gauge is selected using either the mouse or keyboard. To select a gauge using the mouse, move the cursor over
the gauge. If gauges are overlapping the topmost gauge is selected. Try moving the mouse to an area where the
gauge to select is not covered by another gauge. Alternatively, use the keyboard. To select a gauge using the
keyboard press the tab key repeatedly until the appropriate gauge is selected. When a gauge is selected a border
appears around it.

Moving a Gauge
A gauge can be mowed using either the mouse or the edit window. To mowve a gauge using the mouse:
e Select the gauge with the mouse.
e When the cursor appears as a pointing hand @ click and drag the gauge to the required position.
To mowe a gauge using the edit window:

e Show the Gauge Property window by right clicking on the selected gauge or by selecting it from the Edit menu.
e Change the values of the x position and y position properties to appropriate values.

This is particularly useful in aligning different gauges.
Resizing a Gauge

A gauge can be resized using either the mouse or the edit window. To resize a gauge using the mouse:

e Select the gauge with the mouse.
e Mowe the cursor to the border of the gauge which requires resizing. The pointing hand cursor changes to a
sizing cursor depending on the position:

o Ifthe cursor is at the top left or bottom right corner of the gauge the cursor changes to a NW-SE cursor R%'
and is resized by dragging that corner.

e Ifthe cursor is at the top right or bottom left corner of the gauge the cursor changes to a NE-SW cursor I\—)(—\I
and is resized by dragging that corner.

o If the cursor is at the top or bottom edge of the gauge the cursor changes to a N-S cursor @ and is resized
by dragging that side.
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o If the cursor is at the left or right edge of the gauge the cursor changes to an E-W cursor G and is resized
by dragging that side

To resize a gauge using the edit window:

e Show the Gauge Property window by right clicking on the selected gauge or by selecting it from the Edit menu.
o Change the values of the x size and y size properties to appropriate values.

This is useful in making different gauges the same size.

Deleting a Gauge

To delete a gauge:

e Select the gauge.
o Press the Delete key.

Editing Gauge Properties

The gauge property editor is used to change the settings of an individual gauge. The gauge property editor is shown
using either the mouse or Edit menu. Using the mouse:

e Select the gauge.
e Click the right mouse button.

To edit a gauge using the menu:
e From the Edit menu, select the name of the gauge to edit.

The gauge property editor is specific to the type of gauge being edited. See the Gauge Reference section for full
details.

Using Copy and Paste

The copy and paste feature is used to copy gauges or entire screens between screen pages or setup files.

Edit | Copy | Gauge copies the currently selected gauge into the paste buffer.

Edit | Copy | Screen copies the current screen into the paste buffer.

Edit | Paste | Gauge pastes the last gauge copied into the paste buffer into the current screen.

Edit | Paste | Screen pastes the last screen copied into the paste buffer into the current screen. Any gauges
already present on the current screen will be remowed.

To paste a gauge or screen into a different setup file, copy it, close the file, open the appropriate setup file and
screen and paste.

Setting the Gauge Z Order

When a page is rendered in the display, the gauges are drawn in the order in which they were added to the screen in
the editor.

When gauges are placed on top of other gauges, it can be useful to change the order in which the gauges are drawn
(the Z order). For example, if an alarm bar is added over a value gauge, only the alarm bar will be visible. By
changing the Z order so that the value gauge is drawn after the alarm bar, the value gauge will appear drawn on the
alarm bar.

To change the Z order on a page, select Edit | Z Order... or press Ctrl Z. The Z order editor will be shown. To
change the order of a gauge, select it from the list (it will be simultaneously highlighted in the screen editor) and use
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the up and down cursor keys or the up down buttons to mowe the gauge within the list. gauges towards the top of the
list are drawn first (behind other gauges). Gauges towards the bottom of the list are drawn last (in front of other

gauges).

Click OK to commit the changes or cancel to quit the Z Order editor.

Gauge Reference

Gauges are the visual elements of a AEM DashDesign screen page. The various different gauge types available in
AEM DashDesign are described in this section.

Standard Gauge Properties

Most gauges share a standard set of gauge properties described below. In addition to these standard properties,
many gauges have additional properties that are described in their relevant section.

The standard gauge properties are as follows:

e Name - The name is used to identify the gauge in the Edit menu. The AEM CAN Dash assigns a hame to a
new gauge automatically although it is useful to give gauges more meaningful names as it makes them easier

to identify in the Edit menu.

Input - The output used by the gauge.
Minimum - The value at which a gauge starts, for example the start value of a bar gauge.
Maximum - The value at which a gauge finishes, for example the end value of a bar gauge.
Resolution - Divisions are drawn at this frequency.

Label Frequency - Labels are drawn according to the resolution.
Label Font - The font used by the gauge.

Label Font Size - The font size used by the gauge.

Label Format - Determines how numbers are formatted in the gauge. See the Value Formatting section for

more information.

Value Formatting

X Position - The left most position of the gauge.

Y Position - The top most position of the gauge.

X Size - The width of the gauge.

Y Size - The height of the gauge.

Background color - color of the gauge background.

Line color - color of the resolution lines and outline of the gauge.
Fill color - color in which to draw a filled part of the gauge, for example the part of a bar graph that has data.
Text color - color of all text in the gauge.

Many gauges can use a Label Format property in order to control how values are displayed. The following table
shows the standard formatting characters that can be used.

Character
Xor X
Borb

O 01 © H

Description

Display in hexadecimal

Display in binary

Force leading sign character
Indicates an optional digit

Indicates a required digit

Indicates rounding to the nearest 5
Indicates rounding to the nearest 10
Indicates position of decimal place

Gauges using time outputs use a different set of format texts:

e H - Displays the hours in 24 hour format.

Notes

Must be first character in format
Must be first character in format

e.g. +5.3 is displayed instead of 5.3
e.g. ### gives 93

e.g. 999 gives 093

e.g. ##5# gives 2450 instead of 2448
e.g. ##0# gives 2400 instead of 2448
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Thus, the following formats would display the time in the following manner:

h - Displays the hours in 12 hour format.

m - Displays the minutes.

s - Displays the seconds.

f - Displays tenths of seconds.

ff - Displays hundredths of seconds.

fff - Displays thousandths of seconds (only works for lap time via CAN).
y - Displays the date in dd-mm-yy format

z - Displays the date with text for the month, eg 01 Jan 09

Hms - 24:00:00
hmsf - 12:00:00.0

hmsff - 12:00:00.00

y - 01-01-09

hmsz - 12:00:00 01 Jan 09

System information can be shown by adding a value gauge to the screen and setting the Label Format property as
follows:

W - Shows the version of the color display firmware.

s - Shows the serial number of the display.

wi - Shows the usage (on time) of the display in hours.

w - Shows the reset counter - the number of power on events since the last setup upload.
vc - Shows the filename of the setup file used to program the display (up to 24 characters).

Bar Gauges

There are four types of bar gauge - rectangle and triangle shaped bars in either horizontal or vertical orientation. A

bar contains a number of resolution lines that divide the bar up between the minimum and maximum limits.

Mame ]Bar: OilFrezs

Input

binirnLm

[GERT

Fezolution

* Position

Y Position

¥ Size

Y Sizer
Backaround Calar
Lire Color

Fill Calor

Dizplay Yalue &g Single Line
Fill Bar From Ceriter

Separators Bebween Bars
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Tacho Gauges

The tacho gauges are typically used with engine speed or road speed and are available as either a curved bar gauge
or a round gauge. They use minimum, maximum and resolution in the same manner as bars but also have labeled

resolution lines, the frequency of which is specified by the label frequency property. The label values are divided by
the label divisor property and then formatted.

This bar tacho gauge has the following special properties:

e Square Tacho - If checked, the tacho will be rectangular instead of having an arc.

e Enable Lower Tacho Limit - Turns on the lower tacho limit. When enabled, the first part of the tacho (up to
Limit End) is drawn in Limit color as it is filled. If Enable Flash Below Limit is checked, the lower part of
the tacho will flash if the input value is below Limit End.

e Enable Tacho Limit - Turns on the upper tacho limit. When enabled, the last part of the tacho (after to Limit
Start) is drawn in Limit color as it is filled. If Enable Flash Above Limit is checked, the upper part of the
tacho will flash if the input value is abowve Limit Start.

e Flash Entire Tacho above Limit - If the upper limit is flashing because Enable Flash Above Limit is
checked, all the filled tacho blocks will flash if this option is checked.

¢ Flash Rate - The rate at which to flash the tacho when in any of the flash modes.

It can be seen that with these options, the tacho can effectively be divided into three separate different colored
regions.

P
N lm Appearance i
i W I Square Tacho I
Fitirmum ]4000— B
Mt ISDDD— Iv Separators Between Bars
Resolution I'IUD— Label Divigor ,1000—
Label Frequency ,'ID— Label Format ,ﬁ—
Lakel Font Sui Generiz [..)] LabelForit Size ,30—
5 Fostion [5  wsie 770
¥ Pasition 5 voie 155
B ackaround Colar . Fill Calar
Line Calor . Text Colar
~Lower Limit O ptiong Upper Limit Options
v Enable Lower Tacha Limit [¥ Enable Tacho Limit
LimtEnd  [2000 | LimtStet  [88O0
Limit Color Limit Color =
[~ Enable Flash Below Limit [~ Enable Flazh Above Limit

I Flash Entire Tacho above Limit:
Flach &l Stat  |3500

Flash rate (between 100 and 500 ms) 1500 I
Ok
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Text Label Gauge

The Text Label gauge is a static gauge (it has no input) that is used to label [ Text Editor i
other gauges and provide static information to the user. The text displayed in the
gauge is set in the Text property. The Direction property is used to specify the e [Tes BO0ST
direction in which the text is drawn in. Right specifies left to right. Down specifies Test [BonsT

Label Font Monozpac821 BT[]

top to bottom.
Label Font Size

* Position
' Position
Text Color

Direction ]Holizontal hd
Justify Centre -

Calour Made

' Off
" Waming

Variable String Gauge

The variable text gauge is used to display text from a text output such as a bit [ value Editor =
text output. The Justification property specifies whether the text is aligned to
the left, right or centre of the bounding rectangle. Harme A et g T
IhpLt W
Note: It isimportant to select the background color of the value gauge to Farmat [msff
be the same as the color of the background the gauge is over. Failure to Label Fant Monospact21 BT |[..)
do so will result in corruption of the value displayed. LabelFort Size |78
# Position {620
¥ Position 1198—
Text Colar

Juagtify Center -

“warning Mode
f+ Off

" Warning
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Value Gauge

The Value Gauge shows the value of the output specified in the Input property according to the format specified in
the Format property. The Justification property specifies whether the text is aligned to the left, right or centre of the
bounding rectangle.

Note: It is important to select the background color of the value gauge to be the same as the color of the
background the gauge is over. Failure to do so will result in corruption of the value displayed.

The value gauge has an optional warning mode that changes the color of the gauge when a warning limit for the input
is exceeded. To activate warning mode, check the Warning Mode Active box and specify the Warning color.

e To have the warning activated when the value of the input goes abowve a certain value, click the Input Limit
Exceed button and enter a value for the Warning Limit. The displayed data will changed from the Text color
to the Warning color when the input value is greater than or equal to the Warning Limit.

¢ To hawve the warning activated based on a secondary input, click the Secondary Alarm Output button and
select the output to be used as the trigger. The displayed data will changed from the Text color to the
Warning color when the secondary input value is non-zero.

e If Flash If Warning Active is checked, the gauge will alternate between the warning color and the
background color whilst the warning is active.

-

ﬂ Value Editor P
Hame J\z"alue: AFR2
Irput |aFR2 ~|
Fuarmat ]nn.n
Label Fant MonozpacE2l BT [...]
Label Font Size ]48
¥ Pasition L=
¥ Position [143
Teut Colar
Justify Center _v_J
“Warning Mode
ot ‘W arning Color .
(* ‘“Warming [ Flash if waming active

“Warning Triggered By,

+ lrput Limit greater than or equal to

Wwharning Limit |0

™ Secondamy Alarm Output

Alarm Dutput -
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Progressive Limit Gauge

The Progressive Limit gauge is typically used to signal an approaching rev Limiter Editor £
limit by means of several boxes that change color as the rev limit approaches.
This gauge has the following special properties: Hate [Liniter
Input J :J
e Box Count is the number of boxes in the gauge. Bow Count |5
e Box Size is the width and height of the box in pixels. Bow Size B
e Limiter Start is the value at which the first box will change color from Lirwiter Start [o
B_ackground cqlor to Fill color. o _ LmerOffset |5
o Limiter Offset is the value added to the Limiter Start to determine P 2
when the next box changes color. N
e Draw Circular Limit Lights - if checked, round LED style boxes will be e &
drawn instead of boxes. Basarkhind Color =
Line Color .
For example, if Box Count is 3, Limiter Start is 8000 and Limiter Offset is Fill Color
200, the first box will change color at 8000, the second at 8200 and the third Diraw Circular Lirait Lights [

at 8400.

Ok

Graphic Gauge

The graphic gauge is used to show a graphic from a file or the output of a graphic selector output. The graphic
property has a drop down box from which any graphic selector outputs and graphics currently present in the setup is
selected. At the bottom of the list is the option Add New graphic which is used to add a new graphic from a file to
the list. graphics must conform to the Microsoft Windows graphic standard and should be no bigger than 800x480
pixels. The graphic can be true color (32 bit) though lower definition graphics may be preferable to reduce the size of
the setup.

22

Mame ILogr..\: IBlackT achBlackBG. b
Bitrmap / input | C:hLayout Graphicsh3BlackT achBlackEG brip .ll O
File name; 3BlackT achBlackBG.bmp
File path; C:ALapout Graphicz',
* Position 0
' Position 0

ak

Alarm Bar Gauge

The Alarm Bar gauge is a block that changes color depending on its input. Typically this is used to indicate out-of-
range parameters. For example, an Alarm Bar may be placed next to a gauge showing coolant temperature. The
input to the Alarm Bar is configured to give an error signal if the coolant temperature rises above a pre-determined
level. The bar color changes from the specified background color to the Fill color to give an easily seen warning
indication.

Starting in firmware version 14x20, the Alarm Bar function has been updated to use pre-configured color mapping for
dynamic color changes instead of having to manually map out specific color bit values as was done in previous
versions. The following describes the new method of configuring an Alarm Bar. The older method will follow for
reference.

For firmware version 14x20 and newer:
Alarm Bar Color Mapping
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Updated Alarm Bar color mapping function allows for Alarm Bar colors to dynamically change between different
colors based on assigned channel values. There are 12 different color mapping configurations to choose from. To
create a color mapped Alarm Bar, first create a new Output channel — for example ThrottlePosBar. Set Operation to
Color Map Operation and then click on the ellipses (“...").

Lirnit Filters | Time Filters | ECU Text | Bitmaskz | Bit Text ] Graphic Selectar ]
Dutputs | CaM Receive ] CaM Request ] Scalarz | Functions | Fiate Filters |
Oukput M ame | Operation | Prirnary |nput |
EngineSpeed EngineSpeed_scalar Engines peed_raw
ThrottliePos ThrottlePos_scalar ThrottePos_raw
ThraotleFosdlarm Alarm ThrottlePos
ThrottieFozB ar Colour Map Operation ThrottlePos [.

In the Color Map window, select the channel to reference — in this case ThrottlePos — and set the Start and End
Value to scale the color mapping to and then select the desired Color Map.

i "

n Color Map @

[Fput | ThrottlePos j

Start W alue ||:|

Endvalue  |100

Colour kMap | B Color j

[f Start Value iz greater than End YWalue the map will be reversed,

1]

To add this element to a layout, unlock the layout and click on the Alarm Bar button (alarm clock icon). Place the
Alarm Bar in your desired location — note that Alarm Bars can be clicked and dragged to set their shape as either a
horizontal or vertical bar. Double click the Alarm Bar once placed to access the Alarm Bar Editor window.
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e

n Alarm Bar Editor

M amne
[t

# Pogition
" Pogition
# Size

' Size

|.-'1'-.Iarm Bar: ThrattleFPozBar?

ThrattlePosE ar

|252

210

|17

|65

[v Drive Colour Directly From [nput

| Borderless

Set the input to the appropriate channel and check Drive Color Directly From Input. All other Alarm Bar functions
beyond this are the same as previous versions.

For firmware version 14x17 and older:

The color value is specified as a 24 bit RGB value. The hexadecimal (and decimal) values of some common colors
are shown below:

Color Hexidecimal Decimal
Black 0 0
Nawy 80 128
Blue 0000FF 255
Green 8000 32768
Teal 8080 32896
Lime 00FF00 65280
Cyan 00FFFF 65535
Maroon 800000 8388608
Purple 800080 8388736
Olive 808000 8421376
Grey 808080 8421504
Silver COCO0CO 12632256
Red FF0000 16711680
Magenta FFOOFF 16711935
Yellow FFFFO0 16776960
White FFFFFF 16777215

Typically, a function table will be used to map a given value to a specific color. To awid interpolation between the
color values, the function table should be set up such that a range of values defines one color. For example, the
following function table would map brake temperatures of 0 to 250 to blue, 251 to 500 to green, 501 to 700 to yellow

and 701 to 1000 to red:
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Input Output

0 255

250 255

251 32768
500 32768
501 16776960
700 16776960
701 16711680
1000 16711680

Note that it is also possible to display an alarm bar underneath a value gauge. For this to work correctly, the alarm
bar must be bigger than the maximum likely size of the value gauge. When setting this up in the editor, it is easier
to add the alarm bar to the page first then the value gauge; this ensures that the value gauge is \visible and makes
sizing the alarm bar correctly easier. If you have trouble selecting an item to edit, you can adjust it's Z-Order to push
it behind other objects.

Alarm Bar Editor S
Marne JAIarmBaH
Input J L]
¥ Position [160
¥ Position {7
¥ Size |50
¥ Size {40

v Diive Calour Directly From Input

Shape Gauges

Shape gauges are static gauges (i.e. have no input) that are used to draw B shape Editor =
shapes on the screen. They have two special properties:
Mame Shape: 1
e Shape specifies the basic shape as either a Rectangle or an Ellipse. ¥ Position 20
e Thickness specifies the thickness of the border drawn around the shape. * Positian 20
X Size an
f Size R
Lire Color .
Fill Color B
Shape m
Thickress Thick, -
ak

Cross Hair Gauge

The Cross Hair gauge uses two inputs to move a cross hair around a box. The cross hair gauge has the following
special properties:

o XInput, Yinput specify the inputs for the Xand Y axes of the gauge.
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X Minimum, Y Minimum specify the starting values for the Xand Y axes.
X Maximum, Y Maximum specify the end values for the Xand Y axes.
Cursor Size is the size of the cross hair cursor.
Background graphic can be used to specify a graphic that will be shown behind the cross hairs, This can be
used to clarify the meaning of a particular position for the cross hair.

@l cross Hair Editor

I amne: Hairl

# Input ,—L|
iRl ,07
¥ masimum lmi
# Pogition ,?307
¥ Size 50

Cursar size ’57
Type ’W

Y Input ’—LI
" ML lﬂi
' masimLm |1007
' Position ,107
' Size =)

Lnewidh [2
Line Calar .

B ackground bitmap |

[~ Transparent

- C

Tranzparent Color .

Historical Graph

The Historical Graph gauge is used to show the trend of one or more outputs in the form of a y-t graph. The

Historical Graph gauge has the following special properties:

o Time Base - This is the width of the x axis in seconds. When a page with a historical graph gauge is first

selected, the data is drawn from the left hand side of the graph (t=0). As the time progresses, the lines progress

towards the right hand side of the graph. Once t = time base, the graph scrolls to the left to make more space
available for drawing the lines.

e Input Count - The number of lines (outputs) drawn in this graph.
e The Inputs box allows the details of each line to be specified:
¢ Input Index - Selects which line the following settings apply to.

¢ Input - The output for which the line is drawn.
e Line color - The color of the line.
[ ]

Minimum - Specifies the lower range of the y axis of the graph for this line. If the value of the output for this

line falls below this value, the line will be drawn at the minimum value.

e Maximum - Specifies the upper range of the y axis of the graph for this line. If the value of the output for this

line exceeds this value, the line will be drawn at the maximum value.

e Background color - The background color of the graph.

n History Graph Editor =
Graph Inputs
Narne ,GIGDH— Input index 1 S
# Position 180 Iriput | j
Lo ,'ID— Line Calour .
Wit ,80— Minimurm |D
Rt ,BD— [E |1 0o
Time base [secs) IBU—
Input count ,1—
Background Color .
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Round Tacho Graphic Gauge

The round tacho graphic gauge allows a scaled pointer or needle to be drawn ower a graphic image of a gauge. This
allows much more eye catching graphics to be used for round gauges than could otherwise be drawn dynamically by
the display hardware.

The round tacho graphic gauge has the following special properties:
e Background graphic - the background gauge image.
e X Centre, Y Centre - The centre of the gauge from which the logical centre of the pointer will be drawn.
e Centre Offset - The number of pixels from the logical pointer centre at which the pointer will be drawn.
e Length - The length of the pointer.
e Start Degrees - The number of degrees from 6 o'clock (the zero degree position) that the starting value of the
gauge should be drawn.
e End Degrees - The number of degrees from 6 o'clock (the zero degree position) that the end value of the
gauge should be drawn.
The gauge default rotation is clockwise. If you want anti-clockwise operation you switch the Start Val and End Val
settings.

n Round Tacho Bitmap Gauge Editor = | & 29
Hame R Tacha Brap: Engir [ Draw Center
| Fapat EngineSpeed - Center Offset |28
# Center 1E2 Y Center 162
¥ Pasition 233 % Pasitian 2
* Size 324 Y Size 324
Start Degress |45 End Degress |15
Start al 0 End"al 000
Length 150 Fainter Color .
Background bitmap | j g
[~ Transparent Transparent Calor .
ok |

12 Month Limited Warranty

Advanced Engine Management Inc. w arrants to the consumer that all AEM High Performance products will be free from defects in material
and w orkmanship for a period of tw elve (12) months from date of the original purchase. Products that fail within this 12-month w arranty
period will be repaired or replaced at AEM's option, when determined by AEM that the product failed due to defects in material or
w orkmanship. This warranty is limited to the repair or replacement of the AEM part. In no event shall this warranty exceed the original
purchase price of the AEM part nor shall AEM be responsible for special, incidental or consequential damages or cost incurred due to the
failure of this product. Warranty claims to AEM must be transportation prepaid and accompanied with dated proof of purchase. This
w arranty applies only to the original purchaser of product and is non-transferable. All implied w arranties shall be limited in duration to the
said 12-month w arranty period. Improper use or installation, accident, abuse, unauthorized repairs or alterations voids this warranty. AEM
disclaims any liability for consequential damages due to breach of any written or implied w arranty on all products manufactured by AEM.
Warranty returns will only be accepted by AEMw hen accompanied by a valid Return Merchandise Authorization (RMA) number. Product
must be received by AEM within 30 days of the date the RMA is issued. UEGO oxygen sensors are considered w ear items and are not
covered under w arranty. Please note that before AEM can issue an RMA for any electronic product, it is first necessary for the installer or
end user to contact the EMS tech line at 1-800-423-0046 to discuss the problem. Most issues can be resolved over the phone. Under no
circumstances should a system be returned or a RMA requested before the above process transpires. AEM will not be responsible for
electronic products that are installed incorrectly, installed in a non-approved application, misused, or tampered with. Any AEM electronics
product can be returned for repair if it is out of the warranty period. There is a minimum charge of $50.00 for inspection and diagnosis of
AEM electronic parts. Parts used in the repair of AEM electronic components will be extra. AEM will provide an estimate of repairs and
receive written or electronic authorization before repairs are made to the product.
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Discover other performance chips and programmers on our website.
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