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Adaptronic eSel038 Select Plugin ECU for Mazda MX5 / Miata NB8A 
 

 
 
 

Applicable vehicles / engines: 

 Mazda MX5 / Miata NB8A (1999-2000) - Factory naturally aspirated, no variable valve timing BP 

engine 
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Setup / installation procedure 
 

Notes: 
For the 1.8L NB8A Miata / MX-5, we recommend making some modifications to the factory loom: 

1. Add an air temperature sensor (from factory, the air temperature sensor is built into the airflow 
meter, which you will probably be removing) 

2. If you will be doing your own tuning, we recommend adding a wideband lambda sensor. 
3. The immobiliser light may come on or flash on the dash. The immobiliser will still continue to 

function to disable the fuel pump and starter motor. If this is a problem, the wire from the 
immobiliser to the dash can be cut. 
 

 

1. Load a Base Map into the ECU 
1. Download and install the WARI software from http://adaptronic.com.au/downloads 
2. Connect the ECU to the laptop, and configure the communications as detailed in the separate USB 

communications setup guide 
3. Once the ECU is communicating with your PC, it will read all the settings out of the ECU to give you a 

starting point. 
4. Go to File -> Open, and navigate to C:\program files (x86)\Adaptronic Engine 

Management\WARI\Basemaps, and choose “MX5NBA_Sel_Basemap.ecu”. 
5. Go to the “Tuning modes” tab in the software and update any changes you have made to the engine 

capacity and injector size. 
6. Change the “Maximum MAP” value to a bit higher than the maximum MAP that you will be using. 

For example if you think in PSI, and you will be running 20 PSI of boost, then enter 25 PSI as the 
maximum MAP to scale the maps appropriately. If you think in kPa, then if your maximum is 225 kPa 
then enter 240 or 260 kPa as your maximum. 
 

 

 

http://adaptronic.com.au/downloads
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2. Connect the ECU 
1. Locate the factory ECU. The ECU is only on the 

driver’s side on left-hand drive cars. On right-
hand drive cars, it’s in the passenger footwell 
under the floor mat (left side of the car still).  

2. Unplug the factory loom from the factory ECU.  
Remove the bolts holding the factory ECU. 

3. Connect the loom into the Adaptronic ECU. 
4. Run a vacuum hose from the MAP port on the 

ECU to a stable vacuum source on the inlet 
manifold. We recommend using a T-piece and 
sharing the vacuum / boost source with the 
factory fuel pressure regulator. 
 

 
 

3. Optional: Connect a Flex Fuel Sensor 
1. Connect the sensor to ignition switched +12V and ground. 

 
 

 
 

2. Cut the wire on pin 1D (green/white wire) on the ECU side. This pin comes out at the 
diagnostic connector. 

3. Connect the Flex Fuel sensor output to this wire that you have just cut from the ECU (the 
ECU side, not the loom side).  

4. On WARI software, go to Flex Fuel tab, and then select ‘Flex Fuel Sensor on CAS3’ for the 
sensor. And then set the correction mode to ‘3D interpolation based on ethanol content’ - 
this allows you to map the additional ignition timing and fuel corrections against RPM and 
load. There are also additional enrichments for cold starting, cold throttle pump and so on.  
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5. When it is connected and set up, you can see in F11 window the ethanol content, the 
additional fuel due to the stoichiometric ratio change, and the additional fuel or ignition 
trim based on the correction maps. In theory the fuel correction should be zero, and this is a 
fine tuning adjustment, so it should be within plus or minus 10%.  For more information, see  
http://www.adaptronic.com.au/flex-fuel-setup/ 
 

 
 
The Ethanol % data is also shown in F2 live gauge window and on the logs. 
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Note:  
Start off with the corrections (fuel/ignition trims) at zero and adjust them later during 
tuning. The ECU automatically compensates for the change in stoichiometric ratio in VE 
tuning mode. Do the tune with E0 (petrol / gasoline) initially and then do the changes for 
E85. 
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4. Optional: Connect an air temperature sensor 
On a 1.8L NB8A Miata / MX-5, you will probably be removing the airflow meter, which has the air temp 
sensor. But because we will be using MAP for tuning (also known as “speed density”), it is highly 
recommended to add an air temperature sensor. 

 
1. Install the air temperature sensor in the pipe just before the throttle body. 
2. Run the two wires from the air temperature sensor through the firewall and down to the ECU 

connector. 
3. Cut the wire that is connected in 3B (purple/blue wire) and wire in one wire from the air 

temperature sensor to that wire that you have just cut (on the ECU side, not on the loom side). 
4. Connect the second wire from the air temperature sensor to the wire going to pin 4F (brown/red 

wire, sensor ground) on the ECU, in a T configuration (don’t cut the original wire). 
5. To check that it’s working, turn on the ignition, connect the laptop to the ECU, and hit F11 to check 

the air temperature sensor voltage. It should be in the range from 0.5V to 4V. It’s the MAT V in F11 
window, as shown below: 
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5. Calibrate TPS 
1. With ignition on, but engine not running, 

leave throttle closed (foot off pedal) 
2. In the Analogue Calibrations tab, click the 

“Learn 0%” button: 
3. Hold the accelerator pedal all the way to the 

floor 
4. Click the “Learn 100%” button 
5. Verify that in the gauges window (F2 to 

display), the TPS ranges from 0 to 100% as 
you depress the accelerator 

 
6. Start the engine 

1. Crank the engine. If it does not start at first, try adjusting the master fuel trim up and down, or using 
throttle 

2. If the engine starts but will not stay running, try the master trim up and down, and try to keep it 
alive with the throttle. 

3. If it doesn’t start at all, see the troubleshooting section later in this document. 

 
7. Set the base timing 

As important as other functions, the base timing has to be checked and adjusted as part of the setup 
procedure. 

  
1. Get a timing light; if it requires 12V power then connect it to a 12V power source. 
2. Start the engine. Use the master fuel trim up/down or throttle to allow it to idle if required. 
3. Lock the ignition timing to 10° BTDC in WARI, by enabling the timing lock function and setting the 

timing to 10°: 
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4. Put the inductive pickup around the cylinder 1 spark plug wire which is the one closest to the front 
of the car and check if this shows the timing accurately. If the timing marks are relatively stable as 
you increase engine RPM, then go to step 7. 

 
5. If this method does not work, then remove the coil cover between the two camshafts, and instead 

clamp the timing light clamp to the cable coming out of ignition coil #1 (all 3 conductors must pass 
through the clamp). If this gives stable ignition timing, then go to step 7. 
 

6. This is the last resort for measuring ignition 
timing, and always works but is the least 
convenient. Stop the engine, remove ignition coil 
#1, connect a spark plug lead between the coil 
and the spark plug, clamp the timing light clamp 
around this lead, and restart the engine. 
 
The photo on the right was taken from a RB engine, but the 
clamping procedure is the same. 

 
 

 

 
7. Locate the timing marks on the harmonic 

balancer (behind the crankshaft pulley) and the 
reference on front of the engine: 
 

8. Illuminate the timing mark on the engine's 
crankshaft pulley, with the engine running. The 
mark should appear stationary when the timing 
light flashes.  
 

9. Verify that the timing indicator lines up with the 
10° mark. 

 
10. Adjust the timing in WARI with the trigger offset 

arrow buttons until the timing mark on the 
engine matches the setting in WARI: 
 

 
 

11. Unlock the timing when finished. 
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8. Tuning 

For articles about general ECU setup and tuning, see http://adaptronic.com.au/articles 
Ensure that you set the target AFRs before you begin tuning. 
 

 
 
When tuning single throttle engines, use fuel map 1 and ignition map 1, referenced to MAP. 
 
To learn more about other tuning modes, see https://www.adaptronic.com.au/tuning-modes-and-
how-to-set-them-up/ 
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Troubleshooting 
 

A. Individual sensors not reading – TPS (shows a dash) 
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B. Individual sensors not reading at all – Air temp (shows a dash) 
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C. Individual sensors not reading correctly – MAP (unstable reading) 
 
Reading is generally correct, but “jumpy” -> ensure that you have a stable vacuum source, and if so, increase the 
filtering in the MAP sensor settings:  
 

 
 
Reading has a small zero offset -> adjust using the “offset” setting under MAP sensor settings: 
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D. Engine not running on all 4 cylinders 
 
Firstly, perform an injector test. Hit F11. Check the 4 voltages for Injector outputs 1, 2, 3, 4. Each should show 
almost 12V. 

 
If one does not show battery voltage, then check the 

wiring and the injectors to make sure that they are 

connected. The injectors on each channel are given 

in the pinout reference section in this document. 

If all show 0V, then there is no power to the 

injectors;  power feed, fuses etc. 

 
 

 
If all 4 outputs show battery voltage, click “injector test” to perform a test of the injectors in F11 window: 
 
The table below shows the injector outputs and their corresponding cylinder to which they are wired to, but 
these can also be found on the pinout section later in the document. 
 

Injector Output Cylinder 

1 1 

2 3 

3 4 

4 2 

 
What we need to check here is that the 4 
lines (white, light purple, dark purple and 
gray) roughly line up with each other, as 
shown here. If one only has half the 
current of the other two, then one of the 
injectors on that output is open circuit or 
disconnected. 
 
If all that shows correct, then perform an 
ignition test. Click “Pulse Ign 1”, “Pulse 
Ign 2” and “Pulse Ign 3” outputs. Each 
press should cause the coils to fire. You 
should hear a click from each of the coils 
as it fires.  
 

Clicking... Will fire the coil on 

Pulse Ign 1 Cylinders 2 & 3 

Pulse Ign 2 Cylinders 1 & 4 

 
If it doesn’t click, then remove the coil and check for visible spark. 
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E. No Battery Voltage on gauges window 

 

 
 

 
F. Battery not charging 

To learn more about the ECU’s alternator control, please refer to the General Information section later 
in the document (page 21).  

 
 



15 | P a g e  

 

For technical support, contact us at tech@adaptronic.com.au 

 

No RPM indication during cranking 
 
Hit F11 to open the ECU data window. 
Locate the TRIGGER1 and TRIGGER2 indicators: 
 
Record what the indicators do during cranking, and with ignition on but CAS unplugged 
 

 
 
The following table tells you what to check depending on each condition. X = don’t care 
 

TRIGGER1, 
ignition 
on, CAS 
unplugged 

TRIGGER2, 
ignition 
on, CAS 
unplugged 

TRIGGER1, 
cranking 

TRIGGER2, 
cranking 

Action to take 

Red X X X Check that your map has “digital” selected for trigger 1, 
or reload your base map. 
 
If that is correct, then check wiring for the crank sensor; it 
looks as though it’s shorted to ground 

X Red X X Check that your map has “digital” selected for trigger 2, 
or reload your base map. 
 
If that is correct, then check wiring for the inlet cam 
sensor; it looks as though it’s shorted to ground 

Yellow X X X Check wiring for crank sensor; it looks as though it’s 
shorted to an oscillating signal 

X Yellow X X Check wiring for inlet cam sensor; it looks as though it’s 
shorted to an oscillating signal 

Green Green Green Green 
(constant) 

Check power to the crank and inlet cam sensors, and 
check that they are plugged in. If that’s still no good, then 
check the connection between the crank and inlet cam 



16 | P a g e  

 

For technical support, contact us at tech@adaptronic.com.au 

 

TRIGGER1, 
ignition 
on, CAS 
unplugged 

TRIGGER2, 
ignition 
on, CAS 
unplugged 

TRIGGER1, 
cranking 

TRIGGER2, 
cranking 

Action to take 

sensors signal wires and the ECU 

Green Green Yellow Green 
(constant) 

Check connection between inlet cam sensor signal and 
ECU 

Green Green Green Red / 
yellow 
flashing 

Check connection between crank sensor signal and ECU 

Green Green Red / 
yellow 
flashing 

Yellow The crank and the inlet cam sensors’ signals are swapped 
around in the wiring. Unlikely on a factory loom but 
possible on a conversion with modified wiring 

Green Green Yellow Red / 
yellow 
flashing  

Correct operation. If this doesn’t give you an RPM 
reading on the F2 gauges window, then reload your base 
map. 

 

 
G. GP 1, 2, 3 LEDs on the ECU flash continuously 

 
This just means that a map for a different ECU has been loaded into this ECU. If you are sure that you have the 
correct map for this ECU, then go to the hidden menu beside “Help”, and select the item “ECU ID”. Choose the 
correct ID (“38 MX5 NB8A standalone”) for the ECU displayed in the “ECU connected” display on the main 
window. 
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H. Does not start 
 
Check all the above troubleshooting guides. If you’ve done that then you’ve established that we have: 

1. All sensors reading correctly (battery voltage, TPS, MAP, RPM during cranking and air temp if fitted) 
2. Injectors go “click” when we perform an injector test 
3. Coils and spark plugs fire when we perform an ignition test 
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Pinout references 
 
Pin numbering from loom side of plug (looking into ECU): 
 

 
 

Factory 
Pin 

Factory Function (NC means 
No Connection in factory 
loom) 

Adaptronic Pin (blank 
means no connection 
to Adaptronic) 

Comments 

1A Battery constant power ConstPwr   

1B Ignition switch +12V Ignition   

1C NC     

1D Data link connector CAS3  For Flex fuel input 

1E Engine check lamp Aux Output 6   

1F Brake switch Digital Input 5   

1G Power steering load input Digital Input 3   

1H Battery power     

1I Cooling fan system Aux Output 7   

1J NC     

1K Transmission system     

1L Data link connector     

1M NC     

1N Transmission system     

1O Starting/Charging system Charging 1 (Charging 1) Connects to ExtIn thru 
the alternator control circuit 

1P Aircon request input Digital Input 4   

1Q Starting/Charging system Charging 2 (Charging 2) Connected to the 
alternator warning light circuit 

1R Cooling fan system Aux Output 7   

1S A/C system Aux Output 8   

1T Starting/Charging system     

1U Front O2 sensor heater PGND   

1V Neutral switch Digital Input 2   

3A FTP sensor AuxT   

3B Intake air temperature sensor MAT   
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Factory 
Pin 

Factory Function (NC means 
No Connection in factory 
loom) 

Adaptronic Pin (blank 
means no connection 
to Adaptronic) 

Comments 

3C Front O2 sensor signal O2/EGO signal input   

3D Speedometer MVSS1   

3E Water temperature sensor ECT signal input   

3F Knock sensor Knock signal input   

3G NC     

3H Camshaft position sensor CAS 2 input Pulses for cylinder and TDC 
identification 

3I Reference voltage +5V output +5V power supply for sensors 

3J Crankshaft position sensor CAS 1 input Pulses for calculating ignition 
timing 

3K Tachometer Tacho   

3L Air flow meter signal MAF signal input AFM signal pin can be used for 
MAP signal when fitting an external 
MAP sensor 

3M EGR valve SVSS1   

3N EGR valve SVSS2   

3O EGR valve MVSS2   

3P EGR valve Digital Input 8   

4A Ground PGND   

4B Ground PGND   

4C Ground PGND   

4D NC     

4E Throttle Position Sensor TPS signal input   

4F Sensor ground SGND   

4G Igniter for ignition coil 2 Ignition output 2 Factory wiring runs wasted spark 
ignition 

4H Igniter for ignition coil 1 Ignition output 1 Factory wiring runs wasted spark 
ignition 

4I Clutch switch Digital Input 1   

4J Rear O2 sensor signal     

4K Fuel gauge sender     

4L EGR purge solenoid valve Aux Output 4   

4M Idle control solenoid valve 
positive 

12V   
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Factory 
Pin 

Factory Function (NC means 
No Connection in factory 
loom) 

Adaptronic Pin (blank 
means no connection 
to Adaptronic) 

Comments 

4N Fuel pump relay Aux Output 5   

4O Idle control solenoid valve 
negative 

Aux Output 1   

4P NC     

4Q VICS solenoid valve Aux Output 2   

4R NC     

4S EGR boost sensor Digital Input 7   

4T EGR boost sensor solenoid 
valve 

Aux Output 3   

4U CDCV     

4V Rear O2 sensor heater PGND   

4W Injector for cylinder 1 Injector Output 1   

4X Injector for cylinder 2 Injector Output 4   

4Y Injector for cylinder 3 Injector Output 2   

4Z Injector for cylinder 4 Injector Output 3   
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General Information 
 
Alternator Control 
The NB alternator doesn't have a regulator built-in. The Adaptronic standalone plug-ins for these has a regulator 
circuit which was licensed from a power supply design engineer in the US (Jason Cuadra). This is how the 
alternator control is implemented on the eSel038 Plugin ECU. 
 

1. The regulator is built into the ECU, not the alternator. 
2.  The ECU regulates by measuring the constant power input (pin 1A) and changing the generator drive 

signal (pin 1O) to maintain 14.1V at the ECU 

3.  The charge light comes on on the dash if the constant power input voltage goes below 12.55V. 
4. We don’t use the field voltage input. 
5.  The duty cycle used to drive the alternator is filtered and fed into the external 0-5V input on the ECU. In 

the base map it’s calibrated so that about 200, it’s just maintaining the battery charge; but about 650, it 
will be a full electrical load (headlights on high beam, aircon on, blower on full speed and demister 
operating). 

6.  When you enable the “1/64 Ext In idle”, the ECU takes the EXT value, divides it by 64 and adds this to the 
open loop idle effort. This means that when the electrical loads are applied, the ECU automatically opens 
the idle valve slightly to compensate, and this is done continuously and gradually to make the control 
smooth. 
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Pulsing of the Thermo fan 

We have implemented a new algorithm in controlling the thermo fan after a few people have been saying that 
they had stalling problems when the thermo fans came on and there didn't appear to be a good set of ECU 
settings that would solve this problem. This in particular has been tested mostly on the SEs but should apply 
equally to the NB8B VVT cars and the NB8A as well. 

 
Firstly, some background. 
 
The NB alternator doesn't have a regulator built-in. The Adaptronic standalone plug-ins for these has a regulator 
circuit which we licensed from a power supply design engineer in the US. There are no electrical load inputs 
from the car (e.g. headlights, blower fan etc) that go into the ECU (there's no point since the ECU knows how 
hard it's driving the alternator). 
 
Now, how we've implemented it: 
 
Firstly, the other idle control things need to be set as as on any other car (base idle and target idle speed). 
 
The field strength appears on the Ext input on the ECU. The calibration we use (which is arbitrary) is 0/0, 
1000/4000. This must be done if we're going to have any idle compensation for electrical load. 
 
Until recently we had logic-only aux outputs configured to look at this Ext value and trigger the electrical load 
functions to help stabilise the idle - however now in firmware version 12.007 there is an option to add 1/64 of 
the Ext In value to the idle duty cycle. Eg 320 on the Ext input would add 5%. If you need to change this scaling, 
the easiest way is to change the analogue calibration. So with this method, you can remove all the electrical load 
functions. 
 
So the only external idle-up functions we will have the air conditioner (which is a mechanical load on the engine 
separate from the alternator), and the power steering load switch (which again is separate from the alternator). 
 
The aircon idle-up needs to be a bit lower because now the ECU will be compensating for the increased electrical 
load from both radiator fans. 
 
The other thing required is that we have changed the behaviour to delay the thermofan output - instead of just 
doing a delay, now we actually pulse the thermofan a couple of times to bring it up to speed so that the load on 
the engine is more gradual. 
 
So, what you need: 
 
Firmware: 12.007 or later 
Software: 12.007 or later (so that you have the option to include the elec load idle up) 
 
ECU settings: 
Analogue calibrations 
Ext in calibration 0/0, 1000/4000 
 
 
 



23 | P a g e  

 

For technical support, contact us at tech@adaptronic.com.au 

 

Idle settings 
Target idle speed / base idle value as 
usual 
Ignition for P and D: Off 
Ignition ramp rate: 30 - 50 
P gain: 2 - 5 
I gain: 9 - 10 
D gain: 1 - 2 
Extra int below: 0 
Recovery RPM effort 0 (both) 
Extra effort for A/C: 4 - 5 
Extra effort for elec load 1: 4 - 5 
Extra effort for elec load 2,3: 0 
ExtIn 1/64 Elec Load for NB: Yes 
 
 
 
Aux Outputs 
Thermofan output delay ON 
No Ext based logic only aux outputs 
 

 
 
Digital Inputs 
Only inputs 1-4, no logic ones 
 

 
 

  


