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The Stock Fiero has Two Types of 
Ignition Systems 

Distributor 

     4 cyl: 84, 85-86 

     6 cyl: 85-88 

Direct Ignition System (DIS) 

  4 cyl: 87-88 
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Types of Automotive Ignition Systems 

• Distributor 

• Mechanical Points 

• Electronic Ignition (EI) 

• Direct Ignition System (DIS) or Distributorless or 
Waste-Spark Ignition 

• Coil on Plug (COP) 

• Coil Near Plug (CNP) 
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To Understand Ignition Systems it Would Be Good to 
Understand Automotive Wiring Diagrams 
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Components have unique symbols, but 
many times they are also called out directly. 
 
Switches, electronic modules, lights, coils 
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Dashed lines indicate that 
only part of the component is 
represented in this diagram.  
This same component will be 
seen on other diagrams. 

A solid line 
indicates the entire 
component is 
shown 
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Wire size is given in cross-section 
area in sq. mm. 
Wire insulation color is given 
along with any trace or stripe 
color. 

mm2   AWG 
0.5        20 
0.8        18 
1.0        16 
2.0        14 
3.0        12 
5.0        10 
8.0          8 
13.0        6 
19.0        4 
32.0        2 
52.0        0 
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Right of the 
wire color is 
the circuit no. 

G, C, S, followed by 3 digits are a specific 
ground, connector, or splice. 
The 3 digits give an indication of its 
location. 

100-199   Under Hood 
200-299   Under Dash 
300-399   Pass. Compart. 
400-499   Trunk 
Does not apply to Fieros! 

Per Fiero Service Manual (?) 
200-299  Pass. Comp. 

500—599  Engine Comp. 

Male / Female 
Connectors 
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The two online databases used 
by professional garages are: 
1.    AllData 
2.    Shopkey 
This is an example of a ShopKey 

(Mitchell ) electrical diagram.  
On ShopKey diagrams, each 
component is only shown 
once and all of the wire 
connections are included. 

The previously shown diagrams 
were copied from the factory 
service manual, which is what is 
used in AllData. 
 
Alldata also has a consumer 
service, AlldataDIY,  priced 
based on the number of 
vehicles registered on the site. 
   $30/yr for one vehicle 
   $20/yr for each added vehicle 
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There are 3 Parts to Every Modern 
Automotive Ignition System 

•Primary Circuit (low voltage) 
 

•Secondary Circuit (high voltage) 
 
•Triggering Mechanism 

 

11 



Basic Components of a Distributor Ignition 
Primary voltage approx. 12 volts 

               Secondary voltage approx. 30,0000 volts 

Battery 

Triggering 
Mechanism  
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Ignition Coils 

• For each type of system, the ignition coil is the 
interface between the primary and secondary 
system, transforming 12 volt battery voltage 
to 30,000+ volts to fire the spark plugs. 
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Ignition Coil Basic Operation 
How Voltage is Increased 

• Battery voltage flows through primary windings of coil. These wire 
windings are around an steel core.  A strong magnetic field is 
created around the core when the primary circuit is closed. 

• The triggering mechanism (there are various kinds for the different 
systems) opens the primary circuit, i.e. turns it off. 

• The secondary windings are wound around the same steel core, 
away from the primary winding but still close enough to be within 
the magnetic field of the iron core. There can be 100 times more 
secondary windings than primary windings.  The wire for the 
secondary windings are much smaller than the primary wire. 

• The collapsing magnetic field induces a voltage in the secondary 
windings. The large number of windings creates a large voltage, but 
lower amperage than the primary circuit.   

• Stopping the current flow in the primary circuit triggers the current 
flow in  the secondary circuit that fires the spark plug.    
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Ignition Coil Basic Operation 
How Voltage is Increased 

•Collapsing magnetic field induces a voltage of approx. 400 volts in the primary circuit 
•With a a 100 times more secondary windings than the primary windings, the   
 secondary voltage is stepped up to 400 x 100 = 40,000 volts 
•The primary circuit draws 6 -10 amps.  The secondary circuit is 0.02-0.08 amps 
•Current never flows in the primary and secondary circuits at the same time 
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Coil Output of Secondary Circuit 
Per Fiero Store website 

Stock coil: 30k volts ($25) 

MSD coil: 45k volts ($60) 

Accel coil: 48k volts ($68) 
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Triggering Mechanisms 
• Can be  located in the distributor, near the ignition coil, or as part of the 

engine control module (ECM) 

• Also known as a driver 

 
Mechanical Contact Points 

Dwell angel, measured in degrees, is the 
amount of time the points are closed 
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Triggering Mechanisms 
Ignition Modules 
     Uses input from engine sensors 
     Install with dielectric grease on backing plate to dissipate heat  
 

DIS  
Systems 

Distributor  
Systems 
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Engine Sensors 
Located Inside the Distributor 

• Magnetic Pick-up Coil 
Analog  output converted to a digital signal by the Ignition Module 
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Engine Sensors 
Located Inside the Distributor 

• Hall Effect Sensor 
Using a small voltage and a permanent magnet, generates a digital signal 
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Engine Sensors 
Located Inside the Distributor 

• Optical Sensor 
Using light from an LED and a phototransistor to signal the computer 
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Engine Sensors 
 Other Sensors Located on the Engine 

•Knock Sensors 

•Crankshaft Position Sensor (CKP) •Camshaft Position Sensor (CMP) 
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Distributor Ignition System 
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Direct Ignition System (DIS) 

(Waste Spark System) 

 
• One ignition coil for every 2 cylinders 

• Each coil fires 2 cylinders simultaneously, one cylinder on the power 
stroke, and its companion cylinder on the exhaust stroke 

• Most of the electrical energy goes to the power cylinder, due to the high 
pressure in that cylinder.  The waste spark only requires 2-3 kV to fire. 
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Direct Ignition System (DIS) 

(Waste Spark System) 
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Coil on Plug System (COP) 
• Separate ignition coil for each cylinder 

• Some systems incorporate the ignition module in the PCM/ 
ECM 

• Some systems incorporate the ignition module inside the coil 

– Ignition coil/module assembly 

– PCM sends a trigger signal to the ignition coil 

• Timing can be individually controlled on each cylinder 

• Ignition coil is mounted directly above the spark plug 
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COP - 2010 Ford Fusion 3.5 
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Coil on Plug 
2006 Toyota Matrix 

COP systems can have 2, 3, or 4 
wires going to each ignition coil. 
 
Toyotas have 4 wires 
   +B – Power 
   GND -  Ground 
   IGT – Ignition Timing Signal 
   IGF – Ignition  Confirm/Feedback 
  5 volts is sent to each 

coil  at all times.  When 
the coil turns on, the 5 
volts gets pulled low. 
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Coil Near Plug (CNP) 
• Separate ignition coil for each cylinder 

• Most systems incorporate the ignition module inside the coil 

– Ignition coil/module assembly 

– PCM sends a trigger signal to the ignition coil 

• Timing can be individually controlled on each cylinder 

• System has short spark plug wires 
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Ignition Videos on YouTube 

• Automotive Basics channel 

– Electronic Ignition (3:44) 
https://www.youtube.com/watch?annotation_id=annotation_281390528

9&feature=iv&src_vid=FpGGpgSEU94&v=QYx8J_5l5wY 

– DIS Ignition (5:56) 
https://www.youtube.com/watch?v=FpGGpgSEU94 

• AccuSpark Ignition Systems channel 

– Converting Points to Electronic Ignition (6:20)      
https://www.youtube.com/watch?v=2lcx_Qr0KyM 
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https://www.youtube.com/watch?annotation_id=annotation_2813905289&feature=iv&src_vid=FpGGpgSEU94&v=QYx8J_5l5wY
https://www.youtube.com/watch?annotation_id=annotation_2813905289&feature=iv&src_vid=FpGGpgSEU94&v=QYx8J_5l5wY
https://www.youtube.com/watch?v=FpGGpgSEU94
https://www.youtube.com/watch?v=2lcx_Qr0KyM
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Abbreviations 
HEI – High Energy Ignition  DIS- Direct Ignition System 
EST – Electronic Spark Timing  CMP- Camshaft Position Sensor 
ECM – Engine Control Module  CKP- Crankshaft Position Sensor 
ESC- Electronic Spark Control  ICM- Ignition Control Module 
EI- Electronic Ignition   PCM- Powertrain Control Module 



1987 Pontiac Fiero  4 cyl 
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1987 Pontiac Fiero  6 cyl 
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