
 

 
 

 

 
 

gaugeART Analog to CAN Converter 
part number 

31-001 
 

USER MANUAL 
Version 1.4 

 
Included Contents (with standard cable) 
1 - gaugeART Analog to CAN Converter 
1 - 6 position push-in terminal block connector 
1 - 10 position push-in terminal block connector 
1 - 3/16” expanded shrink tube, 2” long 
1 - 20 AWG shielded twisted pair data and power cable, 5’ long* 
     *replaced with optional AEMNet cable, part no. 31-001.10 
 
 
 

 1 
 

Contents 
 
Topic      Page 
Introduction     2 
Requirements     3 
Installation w/ Aftermarket  ECU or Race Dash 5 
Installation w/ gaugeART CAN / Video Gauges 8 
Installation w/ OBD Link    11 
Sensor Installation     12 
Fuel Level Sensor Installation   13 
Jumper Settings     14 
AEM CD5/CD7 Race Dash Configuration  20 
Aftermarket ECU & Race Dash configuration  22 
 



2 
 

Introduction to gaugeART Analog to 
CAN Converter 

 
The gaugeART Analog to CAN Converter converts analog sensor 
inputs in to CAN messages. These CAN messages can be used by 
other gaugeART products, race dashes, or aftermarket engine 
management systems to read and display sensor data. 
 
The device features five 0-5V inputs (ADC 1-5), one pulsed 
digital (ADC 6, for FlexFuel), and two thermistor inputs (THERM 
1 & 2). The device’s CAN output can be configured to broadcast 
11-bit or 29-bit messages, four CAN address configurations (for 
daisy chaining), and can broadcast at 250 KB/s, 500 KB/s or 
1MB/s baud rates. In addition, the device includes a terminating 
120 ohm resistor that can be turned on or off. The gaugeART 
Analog to CAN Converter includes a filtered sensor +5V and 
sensor ground. Power, sensor, and data wires are installed using 
the supplied terminal block connectors.  
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Requirements 
 

 Installation location: the gaugeART Analog to CAN Converter 
must be placed in the interior of the vehicle away from 
moisture or debris. Not intended for engine bay / external use). 

 To read and display CAN messages: compatible gaugeART 
product (gaugeART Video Gauge Adapter, gaugeART CAN Gauge, 
etc) or compatible engine management system, race dash, or 
other CAN-based device. 

 If using this product with engine management system: 
compatible engine management systems must be user 
configurable to receive the CAN messages broadcasted by the 
gaugeART Analog to CAN Converter (see “Jumper Settings” 
section for details). Required terminals and/or connectors for 
engine management systems are to be provided by engine 
management system manufacture. 

 Compatible 0-5V sensors: up to five supported. Any sensor with 
a 0-5V output. This includes pressure sensors, wideband sensors 
or gauges with controller that supports 0-5V output, etc. 
 
recommended pressure sensor (available from gaugeART, any 
pressure sensor with a 0-5V output may be used): 
- AEM: 30-2131-100 or 30-2130-100 (0-100 PSI) 
- AEM: 30-2131-150 or 30-2130-150 (0-150 PSI) 
 
recommended wideband O2 sensor (available from gaugeART): 
- AEM: 30-0310 
 

 Compatible FlexFuel sensor: Any FlexFuel sensor with a 50-150 
Hz output signal (example: GM part no. 13577379).  
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 Compatible temperature thermistor type sensors: up to two 
supported. 
recommended air temperature sensor (available from 
gaugeART):  
- AEM: 30-2010 or 30-2014 
- Delphi: 25037334 
- AC Delco: 213-190 
recommended fluid temperature sensor (available from 
gaugeART):  
- AEM: 30-2011, 30-2012, or 30-2013 
- Delphi: 12160855 or RS10075 
- AC Delco: 213-928 
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Installation with Aftermarket ECU or Race Dash 
 

1. The supplied cable includes two separated shielded twisted 
wire pairs. One pair for power and ground, the other for CAN 
high and CAN low. To strip off the cable’s black jacket, cut a 
small slit in to the circumference of the cable’s jacket with a 
razor 1-2” from end. Do not cut all the way through the jacket. 
Bend the cable as shown, and the slit will allow the jacket to 
separate.  
 

 
 
2. The two wire pairs and the drain wire (the single 
uninsulated stranded wire) will then be exposed. Peel back the 
aluminum foil exposing the wire pairs. Strip off ¼” of insulation 
from the end of each wire.  
 
3. Cut supplied 3/16” shrink tube in to two 1” sections. Slip 
two sections on to end of cable. The shrink tube will be secured 
in a later step. 
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4. Install wires in to the six-position terminal block connector 
as shown in the chart below.  
 
Twist the drain wire to tighten strands. Twist the drain wire and 
the stripped end of the black wire together (they may be 
soldered) and insert in to the “GND IN” position.  
 
Tighten terminals with small flat blade screwdriver. 
 
wire color function    position labeled 
white CAN high   CANH 
green CAN low   CANL 
red  +12V (5 amp fused)  12V IN 
black chassis ground & drain wire GND IN 
 
Inspect the wires to make sure all wire strands are carefully 
inserted to prevent a short. 
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Note: if an ECU-specific cable (like AEM Net) has been 
purchased, skip these steps and proceed to the next page. 
 
Cut cable to length and strip off cable jacket as previously 
described. On this end, cut off the drain wire. Shrink tube in 
place using heat source. 
 
On the other end of the wire, strip wire and install CAN high and 
CAN low wires to appropriate terminals of aftermarket ECU 
(required terminals and/or connectors may be required – see 
documentation included with engine management system). 
 
 Connect black wire to chassis ground. Connect the red 
wire to a 5 amp fused +12V 
ignition powered source as 
shown in diagram below.  
Do not power any other 
accessories other than a 
gaugeART device from the 
power output on the gaugeART 
Analog to CAN converter. 
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Installation with gaugeART CAN Gauge or Video 
Gauge (no OBD link) 

 
1. Use the cable with the connector pre-installed supplied with 
the gaugeART Video Gauge Adapter or CAN Gauge. This cable 
includes two separated shielded twisted wire pairs. One pair for 
power and ground, the other for CAN high and CAN low. To strip 
off the cable’s black rubber jacket from the unterminated end 
of the cable, cut a small slit in to the circumference of the 
cable’s jacket with a razor 1-2” from end. Do not cut all the way 
through the jacket. Bend the cable as shown, and the slit will 
allow the jacket to separate.  
 

 
 

2. The two wire pairs and the drain wire (the single 
uninsulated stranded wire) will then be exposed. Cut off the 
drain wire where it exits the cable as shown. Strip off ¼” of 
insulation from the end of each wire. 
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3. Cut supplied 3/16” shrink tube in to two 1” sections. Slip 
one section on to end of cable (the other is not needed). The 
shrink tube will be secured in a later step. 
 
4. Install wires in to the six-position terminal block connector 
as shown in the chart below. Tighten terminal with small flat 
blade screwdriver. 
 
wire color function    position labeled 
white  CAN high  CANH 
green  CAN low  CANL 
red   +12V   12V OUT 
black  chassis ground  GND OUT 
 
Inspect the wires to make sure all wire strands are carefully 
inserted to prevent a short. 
 
Secure shrink tube in place with heat source as shown. 
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Connect “+12V IN” to a fused (5 amp) and ignition powered 
+12V power source. Connect “GND IN” to chassis ground. 
 
The gaugeART Analog to CAN Converter can power one 
gaugeART device. If daisy chaining more than one additional 
gaugeART device, provide separately fused power to the second 
device. 
 
Do not power any other accessories other than a gaugeART 
device from the power output on the gaugeART Analog to CAN 
converter. 
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Installation with gaugeART CAN Gauge or Video 
Gauge (with OBD link) 

 
Install the gaugeART Can Gauge (part no. 41-001.02) or Video 
Gauge Adapter cable (part no. 21-005) the same way as 
described in the prior section. Join the OBD Link cable (part no. 
11-101.05) CAN H and CAN L wires together as shown in the 
diagram below. 
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Sensor Installation 
 

Install sensors using the supplied ten position terminal block 
connector as shown. 
 
If more than one sensor will be installed, the 5VDC and Ground 
can be shared between multiple sensors by installing one wire 
in to either the 5VDC and Ground terminals and splitting to the 
multiple sensor wires by soldering or butt connecting. 
 
0-5V sensors: ADC 1-5 
Digital FlexFuel sensor: ADC 6 
Thermistor sensor: TRM 1-2 
 

3 wire 0-5V output sensor 
(such as pressure sensor) 

2 wire temperature sensor 
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Fuel Level Sensor Installation 
 
The gaugeART Analog to CAN Converter can be used with many 
factory fuel level sensors that have a variable resistance output 
based on fuel level. These sensors typically have 1 wire (one 
side of sensor is grounded through chassis and the 1 wire is 
sensor output), 2 wires (one side goes to chassis ground and the 
other is sensor output), or three wires (chassis ground, +5V 
reference, and sensor output). Verify your sensor type before 
wiring. 
 
1 & 2 wire sensors:  
First, measure the resistance range of your fuel level sensor 
with an ohm meter between empty and full by either manually 
manipulating the sensor or by filling the tank. You will need an 
inline resistor with a resistance value equal to or greater than 
the maximum resistance from the sensor. Wire the fuel level 
sensor as shown in the diagram below. 
 

 
 
3 wire sensors: wire as shown on prior page.  
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Jumper Settings 
 

The gaugeART Analog to CAN Converter is capable of a number 
of configurations for CAN address length, address format, baud 
rate, and terminating resistor. Configuration is set by internal 
jumpers. Remove the top access cover (number 1 Phillips 
screwdriver) to expose jumpers as shown. 
 

Jumper Identification  

jumper 
number labeled as 

default 
setting function 

1 TERM ON ON = resistor on 

2 CAN ID 1 ON see chart on next page 

3 CAN ID 2 ON see chart on next page 

4 BAUD 1 ON see chart on next page 

5 BAUD 2 OFF see chart on next page 

6 11/29 BIT ON ON = 11 BIT / OFF = 29 BIT 
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JUMPER 1: Terminating Resistor Setting 
A 120 ohm terminating resistor is required on both ends of the 
CAN network chain. The gaugeART Analog to CAN Converter 
includes a configurable terminating resistor that can be turned 
on or off. 
 
jumper 
number labeled as 

default 
setting function 

1 TERM ON ON = resistor on 

 
If using the gaugeART Analog to CAN Converter with an 
aftermarket ECU, the ECU must have a terminating resistor. If 
not, an inline resistor must be installed between CAN high and 
CAN low at the ECU. Once installed, verify that you have 
terminating resistors installed properly by turning power off to 
devices and using an ohm meter. Resistance between CAN high 
and CAN low must be 60 ohms (+/- 2%). Note: some ECUs, such 
as the AEM Infinity 506, have a processor-controlled 
terminating resistor that can not be measured with the power 
off. Consult with your ECU manufacturer to determine if your 
ECU has a terminating resistor in place. 
 
See the next page for installation examples. 
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Installation examples:  
 
Two devices - ECU & Analog to CAN only: 
 
Turn terminating resistor ON (ECU must have terminating 
resistor): 

 
 
 
Two devices - CAN Device & Analog to CAN Converter only:  
 
Turn terminating resistor ON for both devices: 

 
 
 
Three (or more) devices:  
 
Only the devices at the ends of the chain should have the 
terminating resistors in place. In this example, the ECU has a 
terminating resistor, the Analog to CAN Converter has the 
terminating resistor OFF and the display device (gaugeART CAN 
Gauge or race dash for example) has the terminating resistor 
ON. 
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JUMPER 2 & 3: CAN ID Setting 
The device is configurable to use two different CAN ID pairs. This is 
intended to provide options if there is a pre-existing device on the 
bus using that ID or multiple gaugeART Analog to CAN Converters 
are used. Jumpers 2 & 3 have two settings (on or off) that allow 4 
settings as shown below: 
 
CAN Address Settings 

jumper setting 1 setting 2 setting 3 setting 4 

2 ON ON OFF OFF 

3 ON OFF ON OFF 

 
The following chart shows the CAN ID pairs based on the CAN ID 
setting and message length setting (see following section for jumper 
6).  
 
For example, if jumper 6 is set to 11-bit message length, and 
jumpers 2 & 3 are set to setting 1 – the CAN IDs used will be 0x520 
& 0x521 as shown below. 
 
11-bit CAN message format 

channel setting 1 setting 2 setting 3 setting 4 byte 

1 0x520 0x522 0x524 0x526 1-2 

2         3-4 

3         5-6 

4         7-8 

5 0x521 0x523 0x525 0x527 1-2 

6         3-4 

7         5-6 

8         7-8 
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29-bit CAN message format 
channel setting 1 setting 2 setting 3 setting 4 byte 

1 0x00000520 0x00000522 0x00000524 0x00000526 1-2 

2         3-4 

3         5-6 

4         7-8 

5 0x00000521 0x00000523 0x00000525 0x00000527 1-2 

6         3-4 

7         5-6 

8         7-8 
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JUMPER 4 & 5: BAUD Rate Setting 
The device can be configured for 250 KB/s, 500 KB/s, or 1 MB/s 
baud rates. You should adjust this setting to match the bus 
speed used by the ECU, race dash, or other device that the 
gaugeART Analog to CAN Converter is attached to. 
 

jumper 
250 
KB/s 

500 
KB/s 
(default) 

1 
MB/s  

4 ON ON OFF  
5 ON OFF ON  

 
JUMPER 6: CAN ID Address Length Setting 
The device can be configured for 11 or 29 bit messages. 
 

jumper 
11 
bit 

29 
bit  

6 ON OFF  
 
gaugeART OBD Link: 
When used with the OBD Link, the default settings are used.  
 
Jumper 1: ON 
Jumper 2: ON 
Jumper 3: ON 
Jumper 4: ON 
Jumper 5: OFF 
Jumper 6: ON 
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AEM CD5 / CD7 Configuration 
 

The AEM CD5 / CD7 race dash is 
compatible with the gaugeART Analog 
to CAN Converter. This is often used for 
fuel level sensors and can be used to 
add additional analog sensors to be 
displayed on the dash. 

 
See this link for information on using the Analog to CAN 
Converter with AEM race dashes.  
http://www.aemelectronics.com/files/instructions/GaugeArtCA
N_QS.pdf  
 
AEM recommends attaching an AEM ECU to CAN Bus 1 and 
aftermarket devices to CAN Bus 2. If needed, CAN Bus 1 can be 
used however, the configuration of the CAN speed and address 
length must match AEM (500 KB/s / 29 bit) and terminating 
resistors must be configured properly (see prior section for 
jumper settings). 

 
Configuring dash to be used with gaugeART Analog to CAN 
Converter: 
AEM offers a pre-configured DBC template file for the AEM race 
dash. Download here: 
http://aemelectronics.com/files/dbc/gaugeART_31_001_Rev1.d
bc  
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Calibrating sensors: 
The gaugeART Analog to CAN Converter communicates to the 
race dash via CAN messages. The CAN messages communicated 
are in 0-5 volts. You will need to know what the range of your 
sensor is over 0-5 volts. Check with your sensor manufacturer 
for the voltage reference chart, or measure the voltage output 
yourself by testing the range of the sensor. 
 
For example, a pressure sensor may be linear and only two data 
points are required:  
.5 volts = 0 PSI 
4.5 volts = 100 PSI 
 
For non-linear sensors, like fuel level sensors and temperature 
sensors, you will need to record and enter voltage points at 
certain units. We recommend AEM temperature sensors 
because they are available with 0-5v voltage reference charts. 
 
For a fuel level sensor, you can drain the tank, and record the 
voltage at certain volumes of fuel added resulting in something 
like this:  
0v = 0 gallons 
.5v = 2 gallons 
1v = 4 gallons, etc.  
 
You can record these voltages with a multimeter set to DC volts 
between the analog channel and ground on the gaugeART 
Analog to CAN Converter or by displaying the raw voltage 
number on the race dash. 
 
The more points you record, the more accurate the display will 
be. See the next section for more details. 
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Aftermarket ECU & Dash Configuration 
 
Please consult your aftermarket ECU’s or race dash’s 
documentation on how to configure CAN inputs. 
 
CAN masking: 
The gaugeART Analog to CAN Converter outputs messages with 
a configurable address (see page 11 for configurable CAN 
addresses). The output for each channel is 16 bits, but only use 
the lower 12 bits. The exception is for channel 6 (FlexFuel Temp 
and FlexFuel %) which use 8 bits each. 
 

 BYTE 1 BYTE 2 BYTE 3 BYTE 4 

CAN ID 1 
ADC1 HIGH 
BYTE 

ADC1 LOW 
BYTE 

ADC2 HIGH 
BYTE 

ADC2 LOW 
BYTE 

CAN ID 2 
ADC5 HIGH 
BYTE 

ADC5 LOW 
BYTE FLEXFUEL TEMP FLEXFUEL % 

 BYTE 5 BYTE 6 BYTE 7 BYTE 8 

CAN ID 1 
ADC3 HIGH 
BYTE 

ADC3 LOW 
BYTE 

ADC4 HIGH 
BYTE 

ADC4 LOW 
BYTE 

CAN ID 2 
THERM1 HIGH 
BYTE 

THERM1 LOW 
BYTE 

THERM1 HIGH 
BYTE 

THERM1 LOW 
BYTE 

 
 
Analog 0-5v linear output (ADC 1-5 & TRM 1-2): 
 

 volt  output value (in decimal) 
 0v  0 
 5v  4,095 
 
FlexFuel linear output (ADC 6): 
 

 
Fuel Temperature (-40 ~ 150 deg C, byte 3): 

Temp (C) output value (in decimal) 
-40  0 
125  165 
 

 
Ethanol Content (0-100%, byte 4):  
 %  output value (in decimal) 
 0  0 
 100  100 
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Known compatible ECUs: 
 Link G4+ & Vipec G4+ ECUs 
configuration file available from Link (e-mail tech@linkecu.com 
or info@gaugeART.com ). 
 Motec ECUs with configurable CAN input 
 
Known compatible dashes: 
 AEM CD-5 / CD-7 Digital Race Dash 
 AIM w/ configurable CAN input 
 Race Technologies Dash2, Dash2Pro, etc. 
 Motec Race Dash w/ configurable CAN input 
   


