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Microtech Installation Manual

Mazda 2.3L L3 

Mazda 3, Mazda 6i

Microtech Wiring Instructions
Congratulations on your purchase of a Microtech engine management system. This powerful yet easy to use system will enable you to make the power you desire from your car with ease.  In addition, the powerful features and the easy tuning will mean that in less time you will have a vehicle that pulls harder, runs smoother, and makes you smile more than ever before!  
Any time you are unsure of anything in this instruction manual or how to tune your vehicle please contact NSN Motorsports, LLC and we will get back to you as soon as we can. Our response time is typically less than 24 hours, and often less than a few minutes. We will do everything we can to work with you to ensure that your install is successful.  Failure to contact us when you are confused or unsure may result in mistakes that could ruin your engine management system. NSN Motorsports, LLC will in no way warranty or replace units found to be defective due to a wiring error by the installer. All units will be analyzed by the manufacturer for defects and they will be able to determine the cause of failure should you have problems.  In such an event if they find it to be a non-manufacturing defect, you will be responsible for associated costs and replacement. 

It is VERY important that you read and follow this instruction manual closely. This is an advanced system and an advanced install. You can install this system with only basic knowledge of wiring and mechanical aptitude. However, if more experienced help is available it is always the best option.  It is important that you do things EXACTLY as listed in this manual and do not deviate in any way. 

Lastly, it is absolutely critical that you solder your connections. Using wire crimps may function, but will all too often lead to intermittent connections, bad sensor readings, and other “ghost” failures.  These can make troubleshooting the system impossible, and will lead to far more headaches for you.  Please solder your connections and insulate them carefully with heat shrink tubing or electrical tape to ensure that it will not be able to short out. 
For Technical Support: Email: steve@nsnmotorsports.com;  AIM: NSNMotorsports
Good Luck!
Steve 

NSN Motorsports

Co-Owner; Technical Support

www.nsnmotorsports.com

Read all instructions and the above message CAREFULLY before attempting the installation of your Microtech unit. 

Required Tools and Parts:
- Wire Crimper

- Wire Stripper

- 14-18 gauge end crimp (25 pcs)

- Soldering Iron

- Solder

- Electrical tape

- (2) ring terminals (for connection to battery studs)

Recommendations for Installation
Most customers find it is useful to separate out the wires they intend to install at the ECU or shorten and those they intend to install at the appropriate locations.  If you choose to do so, carefully remove the loom from the wiring as you’ll find that there are a number of joins of the wires inside the loom. Pulling wires through the loom can damage these joins. Please be careful when separating the wires.  
Before beginning this installation disconnect the positive and negative terminals of the battery.

STEP 1: POWER AND IGNITION SWITCHING FOR THE MICROTECH
The Microtech system requires a switched power source from Ignition 1 of the vehicle to determine when the vehicle is running or operating.  It also requires a power, ground, and the ability to switch the fuel pump when needed. This step will walk you through the necessary connections.

IMPORTANT: For safety reasons you MUST use the included fuse. Additionally, please make all connections for this step in the engine bay.  Also, SOLDER AND INSULATE ALL CONNECTIONS

Mounting Locations:

Ideally, mounting the units in the passenger compartment give the easiest access to the serial port and helps the units run cooler.  However, it is far easier for the installation to install the unit in the engine bay.  In the Mazda 3, on top of the fuse box is a good engine bay mounting location. You can remove the cover and screw the X4 and LT units to the cover. 
Power:
1A) Run the large RED wire from the Microtech to the battery

1B) Cut the red wire the proper length so that it will reach the positive terminal clamp of the battery. Install one end of the included fuse holder at the end of the red wire.  

1C) Install a ring terminal on the available end of the fuse leads. Remove the nut from the positive terminal clamp.  Slip the ring terminal over the bolt and then put the nut back on. 
Ground:

1D) Following a similar procedure as above for the power wire; run the thick BLACK to the battery. Cut to the proper length.

1E) Install a ring terminal on the ground wire and remove the nut from the ground terminal clamp. Slip the ring terminal over the bolt and then replace the nut. 

1F) Repeat for the ground wire for the X4 module. 

Switching Signal:

1G) Take one of the two pink wires and run it to the ???

Temporary:  You can get an ignition switched signal from the green wire going to the injectors.   This signal, however, will remain on for several seconds after the ignition key is removed and thus is not ideal. 


Alternatively:  There is a green w/yellow stripe wire under the steering column. You can tap into this wire and this is a good ignition switched signal. 

Congratulations, you now have power and ignition switching for your Microtech! Please double check your connections to make sure that you have them correct:


-RED wire going to the positive battery terminal.  

-BLACK wire going to the negative battery terminal

-One PINK wire connected to ???
STEP 2: FUEL PUMP AND INJECTORS
Fuel Pump
2A) The fuel pump does not need to be wired to function. The stock ECU will automatically activate it. However, if you want the Microtech to run the fuel pump, simply locate wire 1AR at the stock ECU.  Cut the wire near the ECU and cap off the wire leading back to the stock ECU.  Then connect the GREEN wire from the Microtech to the lead from 1AR that is leading toward the motor or firewall.  
Injectors
2B) You will notice that each of the injector signal wires is bundled with a RED wire coming from the Microtech. This wire will connect to a YELLOW W/WHITE wire at each injector connector.  Ideally, you should keep the red wire together with its appropriate colored signal wire as bundled.  If you are going to wire at the connectors in the engine bay run all of these bundles through the firewall and up to each of the connectors they will correspond to :

	Injector
	Microtech Wire Color

	#1 (Furthest to Pass. Side/ Timing belt)
	Yellow

	#2
	Orange

	#3
	Yellow w/black stripe

	#4 (Furthest to Driver side)
	Orange w/black stripe


Table: Injectors and corresponding wire colors
2C) At each of the injector connectors, carefully cut or peel back the protective plastic sheath a few inches to reveal the wires going into the connector.  Cut the GREEN wires with a stripe wire about 2” back from the connector. Put an end crimp on the end of the wire that leads AWAY from the connector to insulate it from shorting in the future. Strip ½” of  the wire leading to the connector bare. Then strip ½” off the end of the RED Microtech wire after cutting it to length and solder this connection together. Insulate it properly and repeat for the other 3 injectors

2D) Injector #1:  


Cut the BLACK W/WHITE wire about 3” away from the ECU or the injector connector. Put a white end crimp on the black w/red wire leading away from the connector to insulate it against future shorts. Strip ½” of the wire bare at the end of the black w/red wire still connected to the injector connector.  Solder the YELLOW wire from the Microtech to this wire.  Insulate with electrical tape or heat shrink tubing. Secure the wires in place with zip ties as appropriate. 

2E) Injector #2:  


Engine Bay: Repeat as in Step 2G at injector #2 with the BLACK W/YELLOW wire at the connector and the ORANGE wire from the Microtech. Secure the wires in place with zip ties as appropriate.  
2F) Injector #3:  


Engine Bay: Repeat as in Step 2G at injector #3 with the BLACK W/ORANGE wire in the connector and the YELLOW W/BLACK wire from the Microtech. Secure the wires in place with zip ties as appropriate. 

2G) Injector #4:  


Engine Bay: Repeat as in Step 2G at injector #2 with the BLACK W/BLUE wire in the connector and the ORANGE W/BLACK wire from the Microtech. Secure the wires in place with zip ties as appropriate. 

Congratulations, you now have fuel injectors connected for your Microtech! Please double check your connections to make sure that you have them correct:


- Microtech GREEN wire to ECU pin #80 – Harness Side (not to ECU)
- Microtech RED wires to stock WHITE W/YELLOW wires

- Microtech YELLOW W/BLACK wire to stock BLACK W/ORANGE wire


- Microtech YELLOW wire to stock BLACK W/WHITE wire


- Microtech ORANGE wire to stock BLACK W/YELLOW wire

 
- Microtech ORANGE W/BLACK wire to stock BLACK W/BLUE wire
STEP 3: IGNITION COILS
3A) Coil 12V Supply

· Set up the included relay to work off the ignition switched signal. Attach a ground wire to terminal 86 and attach a pink wire from the Microtech to the 85 terminal.  Then, place the 20 AMP inline fuse between relay terminal 30 and a new connection directly to the battery positive.  
· Then connect 4 individual wires to relay terminal 87.  Wire one of each of these wires to the light green wires w/stripes at each of the coils. Cut the LIGHT GREEN W/ STRIPE wires at each connector about 2-3” away.  Using an end crimp, cap off the lead headed back to the stock ECU, and then wire the power wire from the relay to the wire going to the connector. 
3B) Coil Triggers

Locate the white wire w/stripe at each of the coil connectors. Cut each wire 2-3” away from the connector and cap the wire leading back to the stock ECU with a white end crimp.  Then connect the wires as following:
#1: Microtech YELLOW to WHITE

#2: Microtech ORANGE to WHITE W/ RED

#3: Microtech YELLOW W/BLACK to WHITE W/BLUE
#4: Microtech ORANGE W/BLACK to WHITE W/GREEN
Congratulations, you now have the coil packs connected for your Microtech! Please double check your connections to make sure that you have them correct.
STEP 4: SENSORS

Using the same procedure as in previous steps regarding insulating the cut ends of the wires not used make the following connections for the following sensors:

4A) Intake Air Temp Sensor (IAT):

Engine Bay: Find a suitable location to place the provided intake air temp sensor.  Good locations include the back of the air filter, the air filter box, and for turbo cars in the charge pipe or elbow at the throttle body. The threads on the sensor body are 3/8” NPT. 

Connect the BLACK wire from the Microtech to the BLACK wire of the IAT sensor.  Then wire the BROWN wire from the Microtech to the YELLOW wire of the IAT sensor.  Insulate all connections with electrical tape or heat shrink tubing.  Secure the wires in place with zip ties as appropriate. 
4C) Water Temp Sensor (ECT):

An auxiliary water temp sensor was provided with your Microtech kit.  This is necessary to maintain function of your stock dash water temp gauge.  This sensor should be installed in the upper heater core coolant hose that runs from the driver side of the cylinder head to the firewall on the passenger side and has the flow valve located in it.  If you have trouble locating this hose please contact NSN for assistance.  About 3-4” away from where the hose connects to the cylinder head, cut the hose carefully.  Cut an additional 1-2” of hose off from the portion of the hose leading back to the firewall behind the motor.  Once this is completed, put the provide sensor assembly into the hoses (direction does not matter) and secure with hose clamps. 
Connect the PURPLE wire leading from the Microtech to the YELLOW wire of the provided auxiliary water temp sensor. Similarly, connected the BROWN wire from the Microtech to the YELLOW wire of the auxiliary sensor. Insulate with electrical tape or heat shrink tubing. Secure the wires in place with zip ties as appropriate.
4D) Throttle Position Sensor (TPS):

At this time, no wiring is necessary or present for the TPS. Check back with NSN periodically to see if there are updates for this wiring. 
4E) Crank Angle Sensor (CKP):

If you look at the left hand side of the motor on the valve cover a ½” in diameter bundle of wires comes from the rear and then makes a 90 degree turn at the front left of the motor as you are looking into the engine bay.  At that location remove sheathing and electrical tap as necessary.  In this bundle you will find 3 groupings of wire covered in foil.  By carefully slitting the foil check each of the groupings until you find the grouping that contains a WHITE W/RED striped wire and a BROWN wire. 
CUT the BROWN wire and the stranded bare wire.  Cap the BROWN wire going back to the stock ECU and then strip the BROWN wire and solder it to the stranded wire that leads toward the sensor.  Connect the YELLOW wire from the Microtech to the BROWN and stranded wire.  
Carefully shave the insulation from a small section of the WHITE W/RED to reveal the conductor in the wire.  DO NOT SEVER the wire completely.  If you do so, simply re-solder the ends together.  Then, connect the RED wire from the Microtech to the conductor you exposed.  

Having completed this step verify:

· RED Microtech wire SPLICED to stock WHITE W/RED wire 

· YELLOW Microtech wire connected to BROWN and BARE stock wires

4F)  
Cam Angle Sensor (CMP):

Due to the location of the CMP sensor relative to the CKP sensor it is typically necessary to extend the wires from the Microtech shielded harness over to the CMP sensor connector over on the right hand side of the motor. 

 Carefully peel back the protective sheath surrounding the wires from the connector.  Select the BROWN W/WHITE wire and cut it 2-3” from the connector.  Use a white end crimp to insulate the end of the wire leading back to the stock ECU.  Strip ½” bare from the end of this wire leading back to the connector and solder it to the LIGHT BLUE Microtech wire.  Selecting the other wire (WHITE W/PURPLE), careful peel back ¼” - ½” of insulation from the wire without severing the wire (the same as was done to the CKP wiring). Solder this wire to the LIGHT GREEN wire from the Microtech. Insulate all connections in this step and step 4E  w/ heat shrink tubing or electrical tape. 
4G)
Finally, run the provided vacuum hose from the vacuum port on the intake manifold that is located on the #4 runner (furthest to right as looking into engine bay) to the Microtech to provide for a MAP sensor vacuum reference for the Microtech.  

Congratulations, you now have the sensors connected for your Microtech! Please double check your connections to make sure that you have them correct. The wiring table at the end of this manual is a good reference for this check. 
STEP 5: Auxiliaries
Microtech units come with several auxiliary input and output options on the units.  These wires are optional and are for the following purposes:

White Wire: Auxiliary output (RPM or Water for LT8, RPM only for LT10S).  This can be switched on and off based on temperature or RPM’s depending on what unit you possess.  It is often used for controlling an auxiliary fan to keep the engine cooler, or to control the Mazda Protégé VICS system.  This is a ground switched wire meaning that when hooked up to a relay it would be the ground side of the coil and should be wired accordingly.  

To switch the cooling fan on and off: Locate pin #47 at the stock ECU.  Approximately 3” away from the ECU cut the wire.  The portion of the wire leading back to the ECU cap off with a white end crimp.  Strip ½” off the end of the wire leading into the engine bay and connect the WHITE auxiliary wire to this wire (or the White w/red wire if you have an LT10s. DO NOT connect both wires at the same time to this wire).  Insulate all bare connections.  
To connect to VICS provide a 12V switched input to one side of the relay coil and either 12v switched or 12V constant to the input of the relay.  Connect the input to the VICS solenoid to the output of the relay.  Connect the white wire to the other side of the relay coil. 
White w/red (LT10S only): Auxiliary output. This wire was intended by Microtech to be used to switch a fan or other auxiliary output on or off based on temperature, similar to that of the WHITE wire. See instructions above for wiring a cooling fan to this wire. 
White w/black (LT10S only):  Auxiliary output. This auxiliary output has the ability to be used as a PWM output for controlling the idle air control solenoid.  This allows for improved cold start and idle up conditions based on active accessories. The AuxAIR functions you will find in the Microtech software control this output. 

IAC Hookup: To make the auxiliary output WHITE w/BLACK wire from the Microtech drive the IAC you will need to do the following.  Locate pin 83 at the ECU and cut the wire approximately 3” away from the ECU.. Cap the wire leading back to the ECU with a white end crimp. Connect the extra Pink ignition switched (or other ignition switched wire) to the portion of the wire leading into the engine bay.  Then locate pin 54 at the ECU and cut approximately 3” away from the ECU.  Cap the end leading back to the ECU with a white end crimp and then attach the WHITE W/BLACK wire from the Microtech to the wire leading into the engine bay. 
Black w/ red wire: O2 Sensor input.  Connect your 0-5V O2 sensor output from your O2 controller to this wire if your vehicle is so equipped.  Please contact NSN to determine if you have an LT8S or LT10S equipped to receive a narrowband or a wideband signal. 

Grey w/blue wire: Tachometer output.  DO NOT connect this to any portion of your stock vehicle wiring. However, this can be used with aftermarket tachometers. 

Blue w/red wire:  Auxiliary input.  This wire can be connected at the A/C clutch trigger wire in the engine bay to allow for the Microtech to correct for when A/C is turned on.  Look for the A/C clutch wire as a black wire running down to the A/C compressor itself along a refrigerant hard pipe.  Up near the level of the power steering pump, there is a bend in the pipe and a connector for the clutch trigger wire.  Tap in anywhere convenient to this wire (do not cut the wire, merely connect the Microtech input wire to this wire in some manner, similar to the shared connection demonstrated in the installation at the cam sensor and crank sensor wires). 

Alternatively, if you car is not equipped with A/C and you are not using the Microtech to control the cooling fans, you can use this wire to allow for additional correction in the Microtech for when alternator load increases due to the fans turning on. Simply tap into the fan wiring to read when the fan is turned on and correct accordingly in the Microtech. The Microtech looks for a 12V signal, so connect this wire to any wire that is at 0V’s when not active and at 12V when activated (this behavior is demonstrated by the A/C compressor clutch trigger wire as mentioned above.)
White w/orange wire (LT10S only): Auxiliary input.  This wire can be used the same as the BLUE W/ RED wire.  
STEP 6: ECU SETUP
Now is the time to make one final check that all your connections are secure and everything is hooked up the way you want it.  Once you have completed this check you may reconnect your battery terminals. 

With the battery reconnected verify that no lights are active on the Microtech.  Once this has been verified, turn to the ignition to the on position but DO NOT attempt to start the motor.  

With the ignition in the ON position, verify that the Green light is on. 

You are now ready to begin calibration and setup procedures.  

Timing and Initial Setup

Please identify and verify the following values:

Static: 10°

MaxTiming: 35°

Teeth: 18
TDCRef: 8 

Maps: Matrix

Starting the car
Important!!!  While base maps are developed to the best of our ability, issues with installation, injectors, modifications, and environmental conditions can sometimes lead to the vehicle being difficult to start.  Repeated and continuous cranking WILL destroy your starter.  Very short bursts of the starter are required to start the vehicle when conditions are correct. Typically burst of less than 1 second are sufficient.  It is also important to periodically let the starter rest for several minutes to further ensure that you do not burn out your starter.  Additionally, the battery must be fully charged or the vehicle may fail to start properly. 

If you encounter difficulties with starting your car the first time, please contact NSN Motorsports at 608-237-1903 and we will work directly with you to solve any issue you may be having.  
Adjusting Startup Maps and Values
For the best approach. Please request a copy of the Cold Start Tuning Manual, this manual is a more detailed and methodical than the procedure outlined below.  The manual is emailed to you at no cost. 

The Microtech engine management system relies upon a combination of values to determine the proper injector firing time during startup.  Through a combination of the 500 rpm (IDLE) and 1000 rpm maps, plus the crank, and after start enrichment values, as well as the MixTrm value, Water, and Air_t maps the Microtech arrives at it’s final determination for fuel delivery during starting. The Air_t and Water maps that are pre-loaded on your Microtech by NSN typically will not need any significant adjustment for startup or initial tuning. 
While cranking the car you should see the amber light on the Microtech flashing on and off. If it is not doing so, the system is having problems reading the crank angle sensor or cam sensor. Please re-verify wiring and that your sensors are functioning properly. 
The Crank map is the base map that determines the fueling during crank.  Adjustment for the temperatures at or near where the unit is reading during startup determines the percentage increase or decrease in fuel given to the motor during cranking.  This factor uses some portions of the 500 and 1000 rpm maps to generate it’s base values.  If you make tuning adjustments to the 500 and 1000 rpm maps you may need to re-adjust the crank map.  However, all adjustments to attempt to get the vehicle to start should be done on this map.  It is best to start by leaning out the map at the temperature indicated by the small red arrow as being your “current environmental value” and the points below and above this value by 1-2% at a time until the vehicle starts. If you go more than 20% and are still unsuccessful you should then begin working up in percentage from the original map value until the vehicle will begin to fire. 

Once the car will fire multiple times on it’s own, but may still die, you then need to adjust the after start enrichment.  In the majority of the cases this value should be between -5% and +15%.    

MixTrm affects ALL maps and values for fuel. This is often an easy way to richen or lean the entire system as needed, but due to the fact that it adjusts all items in the entire system you need to use it carefully.  Once this is set the first time before you begin tuning it should not be adjusted again.  
Timing Check
With a timing light, verify the timing between the Microtech and the actual results.  The Microtech should come from NSN with an idle timing value set of 12-15 degrees.  With a timing light, you should be able to verify that the timing is correct  Should the mark not be at the correct mark Teeth and TDCRef values match the values given earlier in this document.  If they do and your timing mark is still not in the correct location, find the TimingTrm value on the Microtech screens.  Adjust this value until you see the mark at or just past the desired degree mark on the plastic casing.   
When timing lock is disabled and the map values are being used and there is an adjustment quantity in the TimingTrm field, the Microtech will read out an alternative value for it’s timing performance in the status windows at the bottom.  If you have TimingTrm set to +10 the Microtech will read a timing of 22 if the original base idle was 12 degrees before adjustment.  If the timing trim is set to -10 degrees then you will have a displayed value of 2 degrees in that case. In either case you will need to subtract or add, respectively, that timing trim value to your Microtech output value to know your true BTDC timing when evaluating “true” timing later during tuning.  For example, if timing trim is set to +10 to line up the timing mark you may find that at a given rpm and load the Microtech says that it is at 36 degrees.  You would subtract the 10 degrees from that value and your true BTDC timing as tuned would be 26 degrees.  
Once you have verified that timing is correct, and the vehicle has reached an operating temp you are ready to tune!

Good luck, and just email or call if you have any questions at any point. 

Thanks!

NSN Motorsports, LLC

Wiring Colors and Pins Table:
	
	Microtech
	Engine Bay
	CPU Pin
	CPU Color
	Cut/Splice

	
	
	
	
	
	

	4 Pin Connector: CAS and CMP
	CAS
	
	
	
	

	Blue – Shielding/CAS Gnd
	Blue
	Brown and Bare
	
	
	CUT

	Red – CAS input 2
	Red 
	White w/ Red
	
	
	SPLICE

	
	CMP
	
	
	
	

	Green – CAM Input 1
	Green
	White w/ Purple
	
	
	SPLICE

	Yellow – Shielding/CAS Gnd/CMP Gnd
	Yellow
	Brown w/ White
	
	
	Cut

	
	
	
	
	
	

	Main Harness:
	Main
	
	
	
	

	Large Red – Main Power
	Large Red
	Battery +
	
	
	SPLICE

	Large Black – Main Ground
	Large Black
	Battery - /Chassis
	
	
	SPLICE

	Green – Fuel Pump Signal
	Green
	
	
	
	

	Pink – Switched Ignition/Fuel Pump
	Pink
	
	
	
	

	Pink – Switched Ignition
	Pink
	
	
	
	

	
	
	71 = white w/black  97 = white
	

	Optionals:
	
	
	
	
	

	White – Auxiliary Output
	Cooling Fan
	
	
	
	

	Blue w/Red – Auxiliary Input
	A/C Compressor
	
	
	
	

	Black w/Red -  O2 input
	Wideband 0-5V output
	
	
	
	

	
	
	
	
	
	

	Injector 4
	
	
	
	
	

	Red - +12v
	Red
	
	NA
	
	CUT

	Orange w/black – Switched Ground
	Orange w/black
	
	
	
	CUT

	
	
	
	
	
	

	Injector 3
	
	
	
	
	

	Red - +12v
	Red
	
	NA
	
	CUT

	Yellow w/black – Switched Ground
	Yellow w/black
	
	
	
	CUT

	
	
	
	
	
	

	Injector 2
	
	
	
	
	

	Red - +12V
	Red
	
	NA
	
	CUT

	Orange – Switched Ground
	Orange
	
	
	
	CUT

	
	
	
	
	
	

	Injector 1
	
	
	
	
	

	Red - +12V
	Red
	
	NA
	
	CUT

	Yellow – Switched Ground
	Yellow
	
	
	
	CUT

	
	
	
	
	
	

	Air Temp:
	
	
	
	
	

	Black – Signal
	Black
	
	
	
	CUT

	Brown – Ground
	Brown
	
	
	
	CUT

	
	
	
	
	
	

	TPS:
	
	
	
	
	

	Blue – +5V 
	Blue
	
	
	
	CUT

	Grey – Signal 
	Grey
	
	
	
	CUT

	Brown – Ground
	Brown
	
	
	
	CUT

	
	
	
	
	
	

	Water Temp Sensor:
	
	
	
	
	

	Violet – Signal
	Violet
	
	
	
	CUT

	Brown – Ground
	Brown
	
	
	
	CUT

	Auxiliary Water Temp Sensor
	
	
	
	
	

	Yellow 
	
	
	
	
	CUT

	Black
	
	
	
	
	CUT

	
	
	
	
	
	














