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WARNINGS

Pay attention to this section!!

1. In some states or local cities/townships, enabling auto purge may
be illegal since it allows the car to run without you sitting in it. Please
make sure it is legal where you live before you use it.

2. DO NOT CONNECT THE RJ45 CABLE TO A COMPUTER. ltis
not an Ethernet cable; it uses completely different signaling and since
it carries raw power it could damage your computer and/or controller.

3. Do NOT connect a Fuel GAUGE to the Fuel SENDER terminal!
These are completely different circuits. Connecting a fuel gauge to the fuel
sender wire may damage to the controller and/or your gauge.

Just keep these things in mind during your install and enjoy your new controller!
J



Section 1: Required Knowledge

This manual is big, and we know that people hate reading manuals. As the title says above, this
stuff is required, so suck it up and read this section. We will gladly clarify any aspect of the
controller for you, but we do not want to read you the manual. If things seem confusing, first
please read it again. The following are some important things to know about the controller:

1. At aminimum, set aside 20 minutes and read the installation part of the manual BEFORE
starting to hook things up.

2 Terminol ogy: Throughout the manual we wil/l refer
controller. o T he E CMstHelpdrtgou hookoup @ll the V@resrta andad Uni t
the fibrainsd of the controller system. The keypad

use to interface with the ECU.

3. The controller is made to work with a wide variety of systems, but not all features are
available on all systems. For example, if you only haveone6-way Pol | ak valve you wo
able to take advantage of purge or return delays since these features require two
independent valves.

4. The controller uses temperature sensors in both the coolant system and the fuel system to
detect temperatures and switch fuel. The proper placement of these sensors is essential to
proper operation. If these are not placed in the correct area per the installation instructions
the ECU will not switch properly because it will be getting incorrect information.

5. Relays *must* be used for heavy switched loads such as electric heaters. The ECU is not
designed to switch heavy loads by itself. If you connect something like a VegTherm
directly to the ECU,youwill smel | the fAmagic smoked and no, you
it back in. Please, use arelay.

6. Thecontrolleruses settings called fAuser preferencesod to d
these behaviors can be modified or changed by accessing the user preferences from the
menu system. The menu system can be accessed from the main screen by pressing either
of the two left buttons which are the UP and DOWN buttons.

7. When starting the car, al ways toontrolerbdoteuplerely t o fAono
the keypad is legible before cranking the starter. This should take no more than a second or
so. This allows the controller to realize that the car enters a cranking state and then a
running state. If it does not boot up before the starter is engaged it will not realize the car is
running and certain functions will not work. Specifically the auto purge, auto run and purge
reminder buzzer features will not engage and the electric heater will not turn on.

8. After installation make sure you configure all user preferences to suit your vehicle. Running
the default preferences may result in VO in your diesel tank or diesel in your VO tank. As a
safeguard against this the default control setting is Manual control only. To configure your
preferences and enable Automatic control, please see the later sections of the manual.




Section 2: Installation

Installation Overview

When installing your controller you will want to place the ECU in a place that is out of
sight, has some ventilation and allows the keypad cable to reach your driving position
comfortably. Under the dash is the best location. Do not install it in the engine
compartment.

All components are rated to withstand at least 185°F, but in direct sunlight the interior

surfaces of cars can become VERY hot. Try not to leave the ECU or keypad in direct

sunlight in very hot climates as it can become damaged. We leave the keypad mounted

on the dash and ha,bgwedtr eh adn aviy hiigsamme swhere it wu
get over 90°F/32°C.

Wherever it is placed, it is a good idea to secure the ECU so it does not rattle around
and/or tug on wires. The included zip ties work well for this. They will hang on to almost
anything under your dash!

If you ordered the Premium package, included in your package are two 30 amp relays

and one 50 amp relay. Each relay includes a corresponding relay harness. | f youo6r e
using a VegTherm, FASS pump, or other high-amperage device be sure to use the 50

amp relay for that device.

One of the 30 amp relays is to be used in the passenger compartment for either the Auto
Purge or Buzzer circuit wiring.

When using the supplied butt connectors to crimp wires together, always use a proper

crimping tool. Do not use pliers as they will not create a reliable connection. Always

give your crimp a little tug to make sure itds s
around in the connector, re-crimp it.

o

Red butt connectors are 22-18 gauge. They can only be used with fskinnyo
wire, usually just the temperature sensor connectors.

Blue butt connectors are 16-14 gauge and should be used almost
everywhere else. Many of the ECU lead wires are 20 gauge, but the wires
they connect to are larger than 18 gauge, hence the red butt connectors
will not work.

3M Scotchlok connectors are used to quickly tap into a wire without stripping
or cutting. Simply insert both wires, squeeze down the metal insert with
pliers and snap the cover in place

The heavy brown T-Taps should be used to splice into your ignition and battery power
lines if you splice into an area where they are a large gauge (12ga or larger.)



Required tools

1 Crimping/stripping tool (not supplied):

1 Exacto or razor knife (to cut fuel and coolant hose)
1 Sealant (preferably Permatex Ultra Grey)

Installation of Temperature Sensors
Both the fuel and cool ant temperature sensors at

A | otee and bushing have been provided for installation of the coolant sensor. If your
coolant hose isnot  5(mdstdare) you can pick up the appropriate barbed fittings at
most any hardware store or from www.McMaster.com.

A3/ 80 brass tee and two 3/80 brass hose b
fuel sensor. Il f your fuel hose is not 3/
at most any hardware store.

When assembling the fittings (including temperature sensors), always apply sealant
(preferably Permatex Ultra Grey) and allow time to dry and cure before installation.

Coolant Temperature Sensor Installation (physical)

The coolant temperature sensor must be installed in a non-regulated coolant flow path,
preferably immediately after the coolant exits the head and before any heat exchangers,
heater cores, or any other devices. Do not install it in a coolant hose that is regulated by
the thermostat or you will get incorrect readings that do not reflect the true temperature
of the coolant circulating through the engine. This will in turn cause the ECU to switch at
the wrong times since it is receiving wrong data.

Fuel Temperature Sensor Installation (physical)

The fuel temperature sensor should be installed as close to the injection pump inlet as

possible and after all heat exchangers and electric heating devices. This will give you an

accurate temperature reading. Installing it anywhere else will give you and the ECU bad
temperature readings, and | d&dm s u rGa ryboaugbev eOuhteda r d
before.

We recommend insulating the temperature sensor assembly in order to get accurate
temp readings. During driving, fast air flow over the brass assembly will artificially drop
the temperature reading by several degrees, especially during the winter. Of course
every hose in the conversion should be insulated, but insulating the sensor tee is
important because it directly affects your temp readings.



ECU Installation

v2.30 and up ECUs

Your controller uses a wiring harness to connect to the controller. You do not need to
strip or insert individual wires into the controller, so you can ignore the terminal blocks
depicted throughout the manual. Just use the wire color and name (printed on the wire)
during installation.

When connecting the wiring harness it may be difficult T it will not slide right on. Make
sure you wiggle it side to side, NOT up and down. The controller is much stronger
length wise, and if you wiggle it up and down forcefully it could crack the circuit board.

Note you will only need to use one of the fuel level wires i either the fuel gauge tap or
fuel level sender wire. The other should be cut near the harness. Leave a few inches
(just in case!) and cover the end with some electrical tape.

ECU v2.30
Description Wire Color Gauge
Fuel Gauge Tap Tan 20
Fuel Level Sender Tan/Blk 20
Fuel Temperature Sensor Gray 20
Coolant Temperature Sensor White 20
Fuel Pressure Transducer Pink 20
Supply Valve (Ground Output) Light Blue 16
Return Valve (Ground Output) Dark Blue 16
Injector Line Heater (Ground Output) Light Green 16
Aucxiliary Electric Heater (Ground Output) Dark Green 16
Ignition Relay (Ground Output) Purple 16
Ground (RELAY GND)* Black 16
Ground (ECU GND)* Black 16
Fuel Pressure Sensor Power (+5v Output) Orange 20
+12v Power Red 18
+12v Power (Buzzer setup only) Red 18
Accessory Voltage Input Yellow 20
lllumination Voltage Input Brown 20
Tachometer/Hall Sensor White/Blk 20

Control Button Connector (Starter Edition Only)

Common Pink 20
NO Tan 20
L- Gray 20
L+ White 20



v2.00-v2.05 ECUs

In order to fasten the terminals of the ECU you will need to use one of the fine flat-
bladed screwdrivers included with your kit. Strip off only a very short amount (about

1 / ®finsulation on the wire. If you insert the wire fully into the terminal and there is
copper showing, cut it shorter so that the stripped length is entirely within the terminal. If
there is any copper showing outside the terminal block it is a bad thing. Eventually with
enough vibration and shuffling the exposed areas of adjacent wires could touch,
resulting in unpleasant things happening. So make sure those stripped areas are
entirely contained within the terminal block and securely tightened down.

The terminal block connections on the ECU are in sequential order. Looking directly at
the connector blocks you will see there are three blocks. Starting on your left is the 5
position terminal block (T1) with the fuel and temperature connections, in the middle is
the 8 position terminal block (T2) with output and ground connections, and on the right is
the 5 position terminal block (T3) with power connections. These are referred to as T1,
T2 and T3. Within each block the wiring positions are counted from the left, looking
directly at the block. So there is T1-1 through T1-5, T2-1 through T2-8 and T3-1 through
T3-5.

ECUv2.0
Terminal/Pin  Description Wire Color Gauge
Terminal 1
1 Fuel Gauge Tap* Tan* 20*
2 Fuel Level Sender* Tan* 20*
3 Fuel Temperature Sensor Gray 20
4 Coolant Temperature Sensor White 20
5 Fuel Pressure Transducer Pink 20
Terminal 2
1 Supply Valve (Ground Output) Light Blue 16
2 Return Valve (Ground Output) Dark Blue 16
3 Injector Line Heater (Ground Output) Light Green 16
4 Aucxiliary Electric Heater (Ground Output) Dark Green 16
5 Ignition Relay (Ground Output) Purple 16
6 Chassis Ground (RELAY GND)* Black 16
7 Chassis Ground (ECU GND)* Black 16
8 +5v Output for Fuel Pressure Transducer Orange 20
Terminal 3
1 +12v Switched Power Red 18
2 +12v Switched Power (Buzzer setup only) Red 18
3 Accessory Voltage Input Yellow 20
4 [llumination Voltage Input Brown 20
5 Tachometer/Hall Sensor (experimental)** n/a 20
Button Terminal (near RJ45 connector)
+5 Common Pink 20
NO NO Tan 20
L- L- Gray 20
L+ L+ White 20



* Use either the fuel gauge tap or fuel level sender inputs. Do not use both.
Do not hook one up to the other accidently. See wiring diagram section for details.
** See Tachometer Wiring page for important information before hooking this up!

* |t is particularly important that the Chassis Ground wires are connected directly to a
metal bolt or screw that attaches to the car frame or body. Do not tap it into a radio
ground, blower motor ground, or any other ground already in your car as this will result in
incorrect fuel and temperature readings. Both grounds must be connected! The
separation of the relay and ECU ground paths allows for more accurate temperature
readings, and if you connect them to different grounds you should get the best results.

10



Quick Primer on Relays

I f you already know how kmow,feal free towkipovertiosr dondt

section. Images and some text are courtesy of www.thel2volt.com.

Relays work by using a small current to switch a large current. Anytime you want to
switch a device which draws more current than is provided by a switch or component
you need to use a relay. The coil of an SPDT relay (which is what we use) draws very
little current (less than 200 milliamps) and the amount of current that you can pass
through a relay's common, normally closed, and normally open contacts will handle up to
30 or 40 amps. This allows you to switch devices such as headlights, parking lights,
horns, and in our case, valves and electric heaters, with low amperage outputs such as
those found on the ECU.

The SPDT relay (Single Pole Double Throw) is an electromagnetic switch consisting of a
coil (terminals 85 & 86), one common terminal (30), one normally closed terminal (87a),
and one normally open terminal (87).

When the coil of the relay is at rest (not energized), the common terminal (30) and the
normally closed terminal (87a) have continuity. When the coil is energized, the common
terminal (30) and the normally open terminal (87) have continuity.

The diagram below center shows the relay at rest, with the coil not energized. The
diagram below right shows the relay with the coil energized. As you can see the coil is
an electromagnet that causes the arm that is always connected to the common (30) to
pivot when energized whereby contact is broken from the normally closed terminal (87a)
and made with the normally open terminal (87).

S ==

H & F I |
86 85 '
a0 '
| I |
W/O COIL COMBMOM  COIL MAC a5 an B7a 87 B B& an 87a 87 B8R
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Fuel Gauge Tap Circuit

This circuit should only be used with the Starter Edition controller since it does not have
a built-in display for the current fuel level. This circuit taps into your existing fuel gauge
so the controller knows when to automatically switch to diesel when you have a low VO
tank.

If you have the Premium Edition (with LCD Keypad) then use the circuit on the next
page.

The fuel sender for the controller must be 240-33 ohms. We recommend the ISSPRO
tube-type senders. Senders of different ohm ranges will NOT work.

Hook this circuit up with the power off so you do not accidently zap the Fuel Sender
circuit!

Fuel Gauge Wiring Diagram

. Terminal
White Tan Block 1

v A WM

Terminal
Block 2

Fuel Level Sender
(In Tank)

AW

Red Black

SelnsNeee

Fuel Gauge

Terminal
Block 3
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Fuel Sender Direct Circuit

This circuit should only be used with the Premium Edition controller since it has a built-in
display for the current fuel level. This saves you from needing to purchase and install a
second fuel gauge. This circuit uses your fuel level sender directly.

The fuel sender for the controller must be 240-33 ohms. We recommend the ISSPRO
tube-type senders. Senders of different ohm ranges will NOT work.

If you have the Starter Edition, use the circuit on the previous page.

Fuel Sender Wiring Diagram

Terminal

Block 1
Tan oc

Tan/Black (v2.30+)

_FJ.

e\‘
o~ wN

Terminal
1 Block 2

Fuel Level Sender
(In Tank)

[V, I N TV R )

o Y

W
([
W
%
W
=
()
(7,

AW =

Terminal
Block 3
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Temperature Sensor Electrical Installation

The polarity of the connection does not matter for the temperature sensors. Simply hook
one lead to ground and the other to the appropriate ECU wire.

Terminal
Block 1

Fuel Temp
Sensor

N TV N

Terminal
Block 2

HowWwN

Coolant Temp
Sensor

(O )NV, |

o o~

Se0SNVNe eSS

W =

Terminal
Block 3
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Fuel Switching Relays

Relays must be used when connecting large switched loads to the ECU (Lift Pumps,
Electric Heaters, Ignition, etc.) The ECU is not designed to sink large amounts of
current, which is a job best handled by an automotive relay. Do not hook up your
electric heater or lift pump directly to the ECU or damage may result. However, the ECU
can handle the load from standard solenoid valves directly, as shown below.

Valve Diagram Without Switched Lift Pumps

Terminal
Block 1

Supply Valve Coil
PPY Light Blue

v b WN

Terminal
Block 2

Return Valve Coil

Fuse

B W~

Dark Blue

[N,

0 o~

W =

Termina
Block 3
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Valve Diagram Looped
(Without Switched Lift Pumps)

Terminal
Block 1

Supply Valve Coil
(COM=To Engine, NO=Dsl|,NC=VO) Light Blue

v WN

Loop Valve Coil

(COM=From Engine, 1 Terminal
NO=Return Valve, NC=Loop) Block 2

2

3

4

5

Dark Bl °

. ar ue

Return Valve Coil

Battery (COM=From Loop Valve, 7
NO=Dsl| Rtn, NC=VO Rtn)

8

1

2

3

4

5

Terminal

Block 3

Important Notes:
1. Always make sure your power wire is fused.
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Valve Diagram With Switched Lift Pumps

Supply Valve Relay
(Unpowered = Diesel) Light Blue Block 1
White 86 [Coillf! 82 Supply Valve Coil
i Om—
Blue i 87mno p—

30 VO Lift Pump Terminal
Common 83 (NC) (I) 1 Block 2
) 2
N\ E]
Diesel Lift Pump I 4
E
- ) 6
\Y i
Return Valve Coil Dark Blue
Ignition Switch
Start
© Terminal
Q  Fyse © Qn Block 3
Acc
—)

Important Notes:

2. Always make sure your power wire is fused.

3. One of the relays in the dual-relay harness is rated for 50 amps, one is
rated for 30 amps. | f youdre using a
high-amperage device be sure to use the 50 amp relay for that device.

4. Run the power wire for high amperage pumps (i.e. FASS) several inches
away from the fuel level sender (tan) wire. The power wire will induce
voltage fluctuations in adjacent wires due to the rapidly fluctuating and
large amount of current it draws.

17



Important Notes:

1. Always make sure your power wire is fused.

2. One of the relays in the dual-relay harness is rated for 50 amps, one is
rated for 30 amps. | f youoranpetage ng a FAS
device be sure to use the 50 amp relay for that device. VegTherms ship
from Plantdrive with a 40 amp relay i use either their 40 amp relay or our
included 50 amp relay.

3. Run the power wire for high amperage pumps (i.e. FASS) several inches
away from the fuel level sender (tan) wire. The power wire will induce
voltage fluctuations in adjacent wires due to the rapidly fluctuating and
large amount of current it draws.
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