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The Stock Fiero has Two Types of
lgnition Systems

Distributor
4 cyl: 84, 85-86
6 cyl: 85-88

Direct Ignition System (DIS)
4 cyl: 87-88




Types of Automotive Ignition Systems

e Distributor

* Mechanical Points
 Electronic Ignition (EI)

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

Coil on Plug (COP)
Coil Near Plug (CNP)



To Understand Ignition Systems it Would Be Good to
Understand Automotive Wiring Diagrams
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MULTI-PORT FUEL INJECTION: V6 VIN 9
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MULTI-PORT FUEL INJECTION: V6 VIN 9
IGNITION AND SERVICE ENGINE SOON INDICATOR
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MULTI-PORT FUEL INJECTION: V6 VIN 9

IGNITION AND SERVICE ENGINE SOON INDICATOR

HOT AT ALL TIMES

HOT IN RUN, BULB TEST OR START

Wire size is given in cross-section
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MULTI-PORT FUEL INJECTION: V6 VIN 9

IGNITION AND SERVICE ENGINE SOON INDICATOR
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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

SHOPKEYPRO

Fig 7: Computer Engine Control (2.8L V6)

1988 Pontiac Fierc
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There are 3 Parts to Every Modern
Automotive Ignition System

*Primary Circuit (low voltage)

*Secondary Circuit (high voltage)

*Triggering Mechanism



Basic Components of a Distributor Ignition

Primary voltage approx. 12 volts
Secondary voltage approx. 30,0000 volts

PRIMARY SECONDARY
A A
il N A\

L N

IGNITION
Battery SWITCH

COIL

=

CMP
SENSOR _ -

e — -

cxp"—“ ~ ¢/ Triggering Mﬂ

PCM )
SENSOR | Mechanism

12



lgnition 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.

24
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lgnition 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.



lgnition Coil Basic Operation
How Voltage is Increased

PRIMARY CIRCUIT

MUST BE CONNECTED
TO BATTERY SIDE

MUST BE CONNECTED
TO DISTRIBUTOR
SIDE OF CIRCUIT

HIGH TENSION
CONNECTOR
TERMINAL

(SECONDARY)
PRIMARY WINDING

FEW COILS

HEAVY WIRE SECONDARY

WINDING—
MANY TURNS
THIN WIRE

SECONDARY

SECONDARY
WINDING

PRIMARY
WINDING

*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

15



Coil Output of Secondary Circuit
Per Fiero Store website

Stock coil: 30k volts (S25)

MSD coil: 45k volts (S60)

Accel coil: 48k volts (S68)

16



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

POINTS
CLOSED

POINTS

\ /
POINTS | |
OPEN

OPEN

POINT GAP
CLOSED DURING
DWELL

17



Triggering Mechanisms

Ignition Modules
Uses input from engine sensors
Install with dielectric grease on backing plate to dissipate heat

DISTRIBUTOR
PICK-UP SHAFT
COIL
LOW
VOLTAGE
. . /
Distributor —1{ SIGNAL
Systems SIONAL
CONVERTOR
IGNITION
—_ ) MODULE
TRANSISTOR

HIGH
VOLTAGE

DIS (..,
Systems S & SPARK

PRIMARY
WINDINGS SECONDARY

WINDINGS

IGNITION
COIL
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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

POLE PIECE SEGMENT

TAB TO VACUUM ADVANCE

BOTTOM PLATE

19



Engine Sensors

Located Inside the Distributor
 Hall Effect Sensor

Using a small voltage and a permanent magnet, generates a digital signal

/ N

. N Vane
Trigger vane E __— swilch
N
B
<
DiSh‘ibUer "4 S~ Base
shaft é plate
SHIELD
DISTRIBUTOR REFERENCE
STEEL PICKUP '
IGN. MODULE TERM B
~=I===aD|STRIBUTOR SHAFT

SWITCHING TRANSISTOR

IGN. MODULE GROUND

'FIXED POSITION MAGNET

HAL L E F F E C T SWI TC H 'TRANSDUCER MAGNETIC TO ELECTRICAL CONVERSION
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Engine Sensors
Located Inside the Distributor

* Optical Sensor

Using light from an LED and a phototransistor to signal the computer

OPTICAL
TRIGSER

: SHUTTER
MOLEX
PLUG




Engine Sensors
Other Sensors Located on the Engine

CRANKSHAFT
POSITION
SENSOR

CAMSHAFT

Z7
o~ CEAR

CAMSHAFT
SENSOR

MOUNTED IN %
ﬁ'éfﬂé‘fgﬁ‘ FT TIMING COVER /\ "
e 2 ';” MAGNETIC
v\_/ 'ﬂ INTERRUPTER

60°

*Crankshaft Position Sensor (CKP) *Camshaft Position Sensor (CMP)

*Knock Sensors

22



Distributor Ignition System

Battery

23



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.

SPARK PLUG

ELECTRONIC

IGNITION
)<«— CONTROL

MODULE

CRANKSHAFT
SENSOR

CRANKSHAFT
RELUCTOR 24
WHEEL



Direct Ignition System (DIS)
(Waste Spark System)

PRIMARY CONTROL

TRANSISTOR
IGNITION
MODULE 2k
IGN.
FUSE
T B+
& &
e W
COMMON IRON ﬂ
(=3
CENTER
ELECTRODE f \
COMPRESSION ELDEECTRQDE
STROKE
EXHAUST

STROKE

MODULE

BASE PLATE

14 COIL
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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
lgnition coil is mounted directly above the spark plug

26



COP - 2010 Ford Fusion 3.5
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Coil on Plug
2006 Toyota Matrix
g N, AL & e A ;

85 & _’ -7‘.‘

| 5
QS | ——

I — o~ )
[=§=)) . . .
ZZ= (=] o o
—= —= _=
hape—— O = = o =
— mo2 mol mol
=55 =55 =55

=35 IGT 1GF =3 16T IGF TEg IGF IGT 1GF IGT
N5E & 55 T &2

O S bt © S © f— © S © fi— O i O

and Igniter No. 4

I 5(A), (B)
Ignition Coil

W-B

COP systems can have 2, 3, or 4
wires going to each ignition coil. g Al s Al -
Toyotas have 4 wires -
+B — Power T A &
GND - Ground
IGT — Ignition Timing Signal 2 S (e na o | I I 3
IGF — Ignition Confirm/Feedback e st
5 volts is sent to each
coil at all times. When 8 0 ol o4 X
o or2 CENNETOR

the coil turns on, the 5
volts gets pulled low.

E3
Engine Control Module

(=]



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

e Automotive Basics channel

— Electronic Ignition (3:44)

https://www.youtube.com/watch?annotation id=annotation 281390528
9&feature=iv&src vid=FpGGpgSEU94&v=QYx8J 5I5wY

— DIS Ignition (5:56)

https://www.youtube.com/watch?v=FpGGpgSEU94

e AccuSpark Ignition Systems channel

— Converting Points to Electronic Ignition (6:20)
https://www.youtube.com/watch?v=2lcx QrOKyM



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

Abbreviations

HEI — High Energy Ignition

EST — Electronic Spark Timing
ECM — Engine Control Module
ESC- Electronic Spark Control

El- Electronic Ignition

DIS- Direct Ignition System

CMP- Camshaft Position Sensor
CKP- Crankshaft Position Sensor
ICM- Ignition Control Module
PCM- Powertrain Control Module

31
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