
Introduction 
 
As part of my ‘74 Spider restoration I’ve decided to tackle something I’ve always wanted to do - 
convert an Alfa Nord 4-cylinder engine to use Megasquirt programmable fuel injection and spark 
control. I’m interested in programmable EFI because it does the following: 
 

● Provides a cost-effective replacement for the stock Alfa fuel system (SPICA, L-Jet, etc) 
● Allows far more tunability than stock solutions 
● Gives me an excuse for spending more time in the garage 

 
Specifically I’m trying to adapt Microsquirt as a replacement for the stock Bosch L-Jetronic 
injection on a freshly rebuilt 1988 Spider engine. This motor has a number of upgrades for 
which the L-Jet system would not be able to compensate. 
 
I am not a fabricator and don’t have any real metal working tools. Because of that I’m trying to 
use as many off the shelf parts as possible with no custom fabricated plenums or any of that. All 
custom mounts were fabricated from ½” aluminum flat stock using a jigsaw with a metal cutting 
blade, a hacksaw, a grinding wheel, and a Dremel tool.  
 
Overall I tried to use the following parts sources, in order of preference: 
 

1. OEM new / used Alfa parts 
2. OEM parts from other manufacturers 
3. Broad market aftermarket parts 
4. Niche market aftermarket parts 
5. Custom fabricated (as few as possible) 

 
I’m using Microsquirt because it’s a cost effective solution that comes pre-assembled and ready 
to use, and since I’m not going to be using a turbo / supercharger / nitrous I’m unlikely to need 
many of the more advanced Megasquirt features. 
 
I certainly don’t claim to be an expert but I figured there are probably others considering the 
same project so I thought a build thread documenting what I’ve learned would be useful. I also 
don’t claim what I’ve done is the only way or even the “right” way to do Megasquirt on the Alfa 
Nord but I have put a lot of time and effort into thinking things through and sorting out various 
details. This doc will focus on specific adaptations for the Alfa Nord engine rather than 
duplicating information in the excellent online Megasquirt manuals. 



The Megasquirt Spider engine bay, more or less complete 

ECU 

Parts Used: 

● Microsquirt v3 ECU with 30” wiring harness from DIYAutotune.com 
● 30A circuit breaker 
● Custom made fuse and relay box 
● Miscellaneous wire, connectors, etc. 

 
There are multiple options for Megasquirt, ranging from a DIY kit you solder together yourself to 
a full plug-and-play system for popular engines like the Miata, WRX, GM LS series, etc. The 
most up to date version with the most options is Megasquirt V3, which provides an incredible 
number of configuration and extensibility options. 
 
Microsquirt is a pre-built, compact module based on Megasquirt V2 hardware. Just to confuse 
things further Microsquirt V3.0 is still based on Megasquirt V2. I chose Microsquirt mainly due to 
the compact size, which made it easy to find a hidden mounting location, and the cost, which 
was about half the price of the pre-built Megasquirt v3 ECU.  



 
For a street build like mine there were really only two major issues with Microsquirt vs 
Megasquirt; the lack of low impedance injector support and no built-in coil driver. Both issues 
were relatively easy to work around, which I’ll discuss in later sections. 
 
The Megasquirt documentation and wiring diagrams are very good. I used them to build a 
custom fuse and relay block, which I mounted under the dash where the ignition interlock box 
on my ‘74 was originally located. 
 

 
Looking up under the passenger side of the dash at the custom relay and fuse block. 

 
Since the dash was removed for restoration I was able to hide the Microsquirt ECU on the upper 
section of the kick panel, near the new fuel injection fuse box. 
 

 
A view of the mounted Microsquirt ECU with glovebox removed             Mounted Microsquirt close up 



Ignition and Coil 

Parts used: 
● Ford EDIS-4 module, commonly from mid-90s Ford Escorts 
● EDIS wiring pigtail 
● Wasted spark coil pack from ‘90s Dodge Neon 
● Matching Neon wiring pigtail 
● Noise suppression capacitor 
● Custom plug wire kit from Summit Racing 
● 27mm distributor blanking plug (A+ Series, Ford Crossflow) from trigger-wheels.com  

 
As previously mentioned the Microsquirt doesn’t have coil drivers built in. This doesn’t matter if 
you’re keeping a distributor system, but I opted to go with a Ford EDIS style system for full 
computer control. A UK based vendor called trigger-wheels.com sells a nice billet block-off plug 
for the distributor hole, which worked perfectly with the Alfa distributor hold-down plate. 
 
Because Microsquirt doesn’t have built-in coil drivers the Ford EDIS module needs to be wired 
into the system. These are widely available and cheap, and the Microsquirt documentation gives 
extensive detail on how to wire the EDIS module to the Microsquirt harness, the coil, and the 
Crankshaft Position Sensor.  
 

 
The EDIS module is buried under the Megasquirt harness, stock Alfa sensor wiring, the OEM Ford EDIS pigtail, and some A/C hoses... 



While the EDIS coil will work fine it’s somewhat tricky to mount and uses a weird type of spark 
plug wire. The coil from a ‘90s Dodge Neon is a direct substitute and allows the use of universal 
style custom plug wires, making it easy to build a set of wires to fit the coil mounting location. 

 
Note the lack of distributor. Ignore the A/C compressor for now.    Stock Dodge Neon coil pack mounted on the inner passenger side fender 

 
The noise suppression capacitor is shown in the Megasquirt wiring diagrams and is not strictly 
necessary but is recommended, especially if you have a radio installed. I used a capacitor from 
a mid-2000s Chrysler, which was easy to mount and didn’t require any sort of custom 
connector.  

Fuel injectors and fuel rail 

Parts used: 

● Motronic Spider fuel rail 
● Alfa L-Jetronic plenum and intake manifold 
● 4 x Bosch 0-280-150-252 fuel injectors from Euro Porsche 928 
● 2 x Centerline Bosch injector repair kit #FI127 
● Beck / Arnley FI seals from RockAuto, part #1580021 
● Standard PR7 4 Bar Fuel Pressure Regulator (2.2 Turbo Dodge) 

 
Unsurprisingly a fuel injection system requires fuel injectors. To avoid having to fabricate an 
intake manifold, plenum, and fuel rail I’m using the original Alfa parts, specifically the manifold 
and plenum from an L-Jet Spider and a fuel rail from a Motronic spider, as it doesn’t have the 
L-Jet rail’s cold start injector fitting which is no longer necessary. 
 



There are several parameters that come into play with Bosch style injectors: 
- Top feed vs. Side feed 
- Hose barb vs. O-ring fitting 
- Low impedance vs. high impedance 
- Flow 
 
You can look up specs for injectors in lots of places, here's one I've used: 
Stan Weiss' - Electronic Fuel Injector (EFI) Flow Data Table 
 
The S3 L-Jetronic Spider uses Bosch part number 0-280-150-128. This injector's specs are: 
- Top Feed 
- Hose Barb 
- Low Impedance 
- 15.9 lbs/hr --- 167 cc/min flow 
 
The S4 Motronic Spider uses Bosch part number 0-280-150-764. This injector's specs are: 
- Top Feed 
- Hose Barb 
- High Impedance 
- 18.7 lbs/hr --- 192 cc/min flow 
 
Low impedance vs. high impedance is critical, as the ECU is designed for a particular resistance 
to drive the fuel injectors. The full Megasquirt system can use either low or high impedance 
injectors, but the Microsquirt system requires high impedance. 
 
Unfortunately relatively few Bosch injectors use the hose style fittings found on the stock Alfa 
fuel rail. Out of those very few are high impedance, and practically none of those have 
significantly higher flow rates than the stock S4 injectors. 
 
For a stock engine the injectors from an S4 Spider are a perfect fit with Microsquirt. But with big 
cams I'm likely to max out the stock injector flow, and I found that my options are: 
 
- Run stock Motronic injectors with a higher pressure fuel regulator. With my build I was still 
likely to run out of flow. 
- Use a suitable o-ring type injector and cut off the plastic fitting around the hose connector to 
reveal the metal tube underneath. Sketchy! 
- Create a custom fuel rail to use o-ring style injectors. Kind of beyond my skill set, to be honest. 

http://users.erols.com/srweiss/tableifc.htm
http://users.erols.com/srweiss/tableifc.htm


- Use high flow, low impedance injectors and wire a resistor in line with each injector. This would 
work but seemed inelegant and failure prone to me. 
- Bite the bullet and pay for the full meal deal Megasquirt ECU  
- Uncover a unicorn - top feed, high impedance, higher flow, barb fitting injector 
 
I finally found the unicorn. The 1984-1986 European 4.7L Porsche 928 uses Bosch injector 
number 0-280-150-252. This injector’s specs are: 
- Top Feed 
- Hose Barb 
- High Impedance 
- 24.75 lbs/hr --- 260.1 cc/min flow 
 
I'd prefer a bit more flow but that's very close to what I needed, and it's the only higher flow high 
impedance injector I could find that will fit the stock fuel rail and manifold. To maximize flow I 
installed a 4 bar fuel pressure regulator in place of the stock Alfa unit, which I believe is set to 
only 2.5 bar. The regulator is a Standard PR7, stock application is the late ‘80s 2.2L Dodge 
Turbo from the Daytona, Shadow, etc. It fit the stock fuel rail with no modifications needed. 
 
These injectors are no longer available new from Porsche or Bosch but some of the 928 
specialists have used ones available. I sourced a used set and confirmed they're externally 
identical to the stock Motronic injectors, and measure 16 ohms as expected for a high 
impedance injector. After having them reconditioned they now flow as per spec. 

Ignition trigger wheel 

Parts used: 

● Ford part F7CZ6316BA - Escort harmonic balancer with trigger wheel 
● Alfa L-Jet Spider front crankshaft pulley 
● Alfa L-Jet timing pointer modified to clear trigger wheel 

 
Megasquirt can be used to control fuel injection and ignition or fuel only. Either way the 
Megasquirt computer needs a crankshaft position input to time the pulses.  
 
A “missing tooth” trigger wheel is the most common way to handle the crankshaft position. The 
Motronic style 60/2 wheel (60 teeth with 2 missing) could likely be made to work but most of 



those are from 1991-1994 cars with the serpentine second belt pulley. If you don’t want A/C you 
can just cut the serpentine portion of the wheel off or ignore it. 
 
I’m planning on A/C for my build, so I need the second pulley. A 1990 Spider pulley would be 
perfect as it has both the 60/2 wheel and the 2 piece belt style pulley. Since those are made of 
pure unobtanium I used a commonly available Ford Escort 36/1 wheel, adapted to the stock 
L-Jetronic pulley. The Ford EDIS system requires a 36/1 wheel anyway so using the stock 
Motronic Spider trigger wheel would require some other ignition solution, likely using the full 
Megasquirt rather than Microsquirt. 
 
The Ford part number for the harmonic balancer with trigger wheel is F7CZ6316BA. The part is 
common to most mid 1990s Escorts with the 1.9L engine but I found a dirt cheap new balancer 
from Rock Auto, which was easier than trying to pull one from a junkyard. A few raps with a 
hammer removed the trigger wheel from the balancer and I had a machine shop machine it 
down for a press fit on the Alfa pulley, just like a flywheel. 
 
For a Ford EDIS system on a 4 cylinder the 36/1 trigger wheel needs to be installed so that the 
missing tooth is 9 teeth ahead of (clockwise of) the mounted crankshaft position sensor. I froze 
the pulley and heated the trigger wheel, which gave me plenty of time to adjust the position to 
where it needed to be. I also added a little red Locktite for a better bond. 
The exact crank timing can be fine tuned in TunerStudio once the car is running and the exact 
ignition timing can be checked with an adjustable timing light. 
 

 
Modified L-Jet pulley, front view                                                              Modified L-Jet pulley, rear view 

 

 



With the trigger wheel installed the only clearance issue was that the timing pointer fouled 
against the wheel teeth. I modified the pointer by flipping the arrow around and using JB-Weld 
to attach the arrow to the bracket. 

Crankshaft position sensor 

Parts used: 

● 1990-1994 Spider front cover 
● 1990-1994 Spider crankshaft sensor mount 
● Ford part 1W7Z6C315AB - Crown Victoria crank sensor 
● ⅝” ID x 1” OD x 1” long steel spacer 
● ½” ID x 11/16” OD bronze flanged bushing 
● 6mm x 50mm hold down bolt 
● Washers and spacers as needed for clearance 

 
One of the most critical things for a crank fired ignition system is to ensure that the crankshaft 
position sensor is mounted securely, as any movement due to vibration / etc will cause running 
problems. One way to mount the sensor is to create a custom bracket using the studs from the 
SPICA pump or A/C compressor bracket. Since I want to use A/C that wasn’t an option for this 
build. 
 
Fortunately Alfa engineered a factory solution. The 1990-1994 Spiders have a fitting for a crank 
sensor mount built into the lower passenger side of the front cover, near the oil filter. I sourced a 
Motronic front cover and sensor mount for my engine. One water pump stud needed to be 
swapped over from the L-Jetronic front cover but otherwise it fit perfectly. 
 
For the sensor itself the Alfa Bosch sensor would fit perfectly in the mount, though it may need 
to be spaced in or out to fit the Ford trigger wheel. But while the Bosch sensor could probably 
be made to work it’s quite expensive, and I opted to use a Variable Reluctance (VR) sensor 
designed to work with the Ford trigger wheel. I used the sensor from a late ‘90s Crown Victoria, 
Ford part number 1W7Z6C315AB. This VR sensor is designed to mount similarly to the Bosch 
sensor, with the pickup mounted in a hole and held down with a single bolt.  
 
Adapting the Crown Vic sensor to the Alfa mount did require some work. A decently equipped 
machine shop would be able to create an adapter easily. I cobbled together a workable solution 
using a ⅝” ID x 1” OD x 1” long steel spacer, a ½” ID x 11/16” OD x ½” long flanged brass 
bushing, and various spacers and washers to achieve a 0.03” - 0.06” gap between the sensor 



and the trigger wheel teeth. I did have to drill out the bronze bushing to 9/16” to allow the sensor 
to fit, and I enlarged the bolt hole in the sensor in order to install the hold down bolt. 

 
Ford Crown Victoria VR sensor adapted to Motronic sensor mount            Missing tooth is 9 teeth ahead of mounted sensor at TDC 

Throttle Position Sensor 

Parts used: 
● Bosch part 0280122001 - Throttle position sensor 
● Custom mounting plate from ½” aluminum to attach to Alfa throttle body 

 
The Bosch L-Jetronic system uses a throttle position sensor but it only registers 3 positions - 
open, closed, and full throttle. Megasquirt expects a variable position sensor to allow for tuning 
at each potential throttle position. 
 
Bosch part #0280122001 is primarily used on Volvos and can be adapted to the Alfa throttle 
body fairly easily. The mounting bolt holes are narrower than the stock part so I had to fabricate 
an adapter bracket out of ½” thick aluminum stock. The mounted sensor calibrated easily in 
TunerStudio. 
 



 
Volvo TPS mounted on ½” aluminum plate              Better view of mounting plate 

Idle Air Control Valve 

Parts used: 
● 2001-2004 Ford Mustang GT Idle Air Control Valve / Pigtail 
● Custom ½” aluminum mounting plate attached to cold start injector mount 
● Gates 12047 molded cooling hose to connect intake fitting and IAC valve 

 
Megasquirt can control an idle air control valve to provide more air for a faster idle when the 
engine is cold or the air conditioning is engaged. While the full Megasquirt can control either a 
Pulse-Width Modulation (PWM) or stepper motor style IAC the Microsquirt version can only 
manage PWM. The original Bosch L-Jet AAV is similar to an automatic choke; it has a bimetallic 
strip that opens the aux air port when the engine is cold and closes it as a +12V circuit heats up 
the strip. It isn’t computer controlled at all, and while it could still be used in a Megasquirt setup 
it can’t take advantage of the ECU tuning for an optimal idle. 
 
Motronic equipped cars used a Bosch PWM valve rather than the AAV, so it could likely be 
made to work. Ford valves are commonly used with Megasquirt, though most are designed so 
that the air output and input ports are both built into the throttle body or manifold. In searching I 
stumbled upon a Ford valve with an external hose attachment for the air input port, specifically 
from a 2001-2004 Mustang GT with the 4.6 V8. Since I was going to have to fabricate a 
block-off plate for the cold start injector anyway I adapted that plate so I could mount the Ford 
valve to the plate. The output port for the valve is aligned with the cold start injector hole so 
when the valve is aligned additional idle air can enter the intake manifold. 
 



 
Custom cold start injector block off / IAC mount plate, with Mustang IAC valve on right 

 

 
Mustang IAC valve mounted on the custom plate 

 
After perusing the Gates molded heater hose catalog I found that part number 12047 was the 
ideal contour and diameters to connect the inlet on the Mustang IAC to the stock L-Jetronic 
crossover intake. A word to the wise: I had already mounted the plenum and installed the 



custom throttle position sensor bracket before I tackled this project. The mounting plate 
fabrication would have been much easier with the plenum on the shelf and no TPS in place. 

Manifold Absolute Pressure (MAP) sensor 

Parts used: 
● GM 2-bar MAP sensor 
● Pigtail from DIYAutotune.com 

 
Megasquirt can use either Manifold Absolute Pressure (MAP) or Mass Air Flow (MAF) for 
tuning. I went with MAP because it made the intake plumbing far easier, and removed the MAF 
as a restriction. All the MAP sensor needs is the 3 pin pigtail wired in and a single manifold 
vacuum connection. 
 
I used a universal GM style 2-bar MAP sensor, which was inexpensive and is well supported by 
Megasquirt. I mounted it where the stock Bosch Auxiliary Air Valve (AAV) was originally located 
on the valve cover, which required only a simple bracket made from ½” aluminum plate. A 3-bar 
version is available for forced induction applications. 
 

 
GM MAP sensor mounted to the valve cover where the Bosch Aux Air Valve was located 

Temperature Sensors (IAT and CLT) 

Parts Used: 
● GM Idle Air Temperature sensor and pigtail from DIYAutotune.com 



● GM Coolant Temperature sensor and pigtail from DIYAutotune.com 
● K&N RU-3190 air filter 
● 2x 2.75” 45° silicone elbows from allpurposepipes.com 
● 1x 2.75” straight silicone coupling from allpurposepipes.com 
● 2.75” straight aluminum pipe from allpurposepipes.com 
● Silicone port kit from allpurposepipes.com 
● ½” NPT to ⅜” NPT thread adapter 

 
The Megasquirt system requires sensors for idle air and coolant temperature. Once again 
universal GM sensors are the simplest / best supported option. The Bosch coolant temperature 
sensor can be made to work but would need to be calibrated for use with Megasquirt. In 
retrospect this likely would have been the simpler option. 
 
Both sensors use a ⅜” NPT thread rather than the metric thread in the manifold. For the coolant 
temperature sensor I removed a plug from the back of the head and modified an oil drain plug to 
fit the GM temperature sensor. 
 

 
GM style Coolant Temperature Sensor mounted at the rear of the head 

 
The idle air temp sensor should be mounted as far away from the engine as possible to avoid 
heat soak. I mounted it in the custom air intake just behind the air filter. My custom air intake 
used the stock L-Jetronic crossover pipe, since the Spider hood doesn’t allow for much 
clearance. I then used universal 2.75” 45° silicone elbows and aluminum tubing to route the 
intake from the stock accordion hose to the K&N filter, which I installed behind the driver’s side 
front bumper. The IAT is installed using a ½” NPT silicone port kit installed in a straight section 
of silicone coupling, with a ½” to ⅜” NPT adapter bushing.  
 



 
Custom 2¾” air intake from stock crossover pipe to air filter 
 

 
Closeup of Intake Air Temperature sensor location 



 
K&N RU-3190 air filter mounted behind the driver’s side front bumper 

Wideband O2 Sensor 

Parts used: 

● Innovate LC-2 wideband controller 
● Innovate G5 analog air / fuel gauge 
● Bosch O2 sensor 

 



While an oxygen sensor isn’t strictly necessary to run Megasquirt it kind of defeats the purpose 
of fuel injection to go without. A standard “narrowband” sensor can be used with Megasquirt to 
give a lean / rich signal and allow the ECU to adjust the mixture accordingly. 
 
A wideband O2 sensor gives far more detailed information about the mixture - instead of just 
telling the ECU that the mixture is rich or lean it gives the precise air / fuel mixture. You can use 
this data to do the following: 
 

● Drive a wideband O2 gauge to display the mixture visually 
● Log the sensor output under various driving conditions 
● Automatically tune the engine while driving 

 
Microsquirt includes configuration settings for most popular wideband O2 sensor controllers. I 
bought a complete kit from sparktecmotorsports.com that included an Innovate LC2 sensor 
controller, Bosch Wideband O2 sensor, and analog gauge for just over $200 including shipping. 

Conclusion (so far…) 
As of now (March 2017) I’ve installed all the components and sensors necessary for a working 
Microsquirt based fuel injection system. The initial Megasquirt configuration in TunerStudio went 
relatively smoothly, and after a limited amount of troubleshooting the car now starts and revs 
easily. This is part of a complete resto-mod for this car which still has a number of steps I need 
to complete before it is roadworthy, but the fact that the custom from-scratch fuel injection and 
ignition system now starts and runs is an encouraging sign. 
 
Lots of tuning to do from here but as of now so far so good... 


