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1. ECU Static Voltage Testing
With the ignition feed off, each pin on the ECU was tested individually using a digital multimeter.  The engine’s ignition was then switched on, and each ECU pin was tested again in the same manner.
	Pin Number
	Components
	Ignition off (V)
	Ignition on (V)

	1
	Negative side of coil
	0
	12.2

	2
	Earth
	0
	0.03

	3
	Control circuit for fuel pump
	0
	12.06

	4
	Pulsed side of Rotary Idle Valve
	0
	9.74

	5
	Pulsed side of Tank Vent Valve
	0
	12.03

	6
	4WD ECU - A/T ECU -Fuel tell-tale lamp
	0
	11.33

	7
	Load signal output from air-flow meter
	0
	0.31

	10
	Earth
	0
	0

	12
	5V Supply to air-flow meter & throttle potentiometer
	0
	5.05

	13
	Diagnostic socket supply
	0
	10.11

	14
	Earth
	0
	0.02

	16
	Pulsed side of Injectors (1)
	0
	12.03

	17
	Pulsed side of Injectors (2)
	0
	12.02

	18
	Permanent live (memory)
	12.38
	12.01

	19
	Earth
	0
	0.03

	22
	Engine tell-tale warning light
	0
	0.93

	24
	Earth
	0
	0.03

	26
	Earth
	0
	0.06

	27
	Ignition feed
	0
	12.15

	28
	Output from Lambda Sensor
	0
	0.45

	32
	Output to on board computer
	0
	11.3

	36
	Control circuit for supply to auxiliaries and ECU
	12.06
	0.3

	37
	Supply to ECU and on board computer
	0
	12.03

	40
	Air Con
	0
	0.06

	41
	Air Con
	0
	0.06

	42
	Earth for manual transmission
	0
	0.02

	44
	Output from NTC 1
	0
	3.76

	45
	Output from NTC 2
	0
	3.73

	46
	Octane Plug input
	0
	5.05

	48
	Output from crankshaft sensor
	0
	0.06

	49
	Output from crankshaft sensor
	0
	0.09

	53
	Output from throttle potentiometer
	0
	0.62

	55
	Earth for diagnostic socket
	0
	10.9


Table 1 Static voltage results
The ECU has a total of 55 pins, of which 33 are used on the system. For clarity the unused pins are not displayed in Table 1.

2. Engine Component Testing
After the static ECU pin testing was completed, various engine components were tested during the warmup phase namely:
· Injection on time
· NTC 2 voltage and resistance values
· Rotary idle valve keying ratios
· Tank vent valve switching
· Lambda switching
These components were tested at various engine temperatures throughout the warmup phase using the oscilloscope and the multimeter was used to measure the NTC 2 resistance value. 
The oil dipstick was removed, and the temperature gauge of the oscilloscope was placed into the oil sump. This was needed to gain the engine temperature as a reference whilst testing the individual components at temperatures at ten degree increments starting from 20°C up to 80°C. Before any testing was carried out the engine was run until the correct temperature was displayed on the screen.
	Temperature
	20°C - 80°C

	Voltage
	NTC1, NTC2

	Resistance
	NTC2

	On Time
	Injector

	Percentage On
	Rotary Idle Valve

	Switching
	Tank vent valve

	Switching
	Lambda


Once the correct temperature was met the following test were carried out.




	°C
	NTC2

Ω
	Factory Resistance
NTC Ω 
	NTC2

V
	NTC1

V
	Injector

ms
	Rotary idle
% on
	Lambda
	Tank Vent

	20
	2587
	2200 to 2800
	3.7
	3.76
	4.6
	48
	off
	off

	30
	1890
	
	3.1
	
	3.5
	46
	on
	off

	40
	717
	1000 to 1400
	2.1
	
	2.9
	45
	on
	off

	50
	454
	
	1.6
	
	2.5
	45
	on
	on

	60
	327
	
	1.3
	
	2.5
	44
	on
	on

	70
	356
	
	1.4
	
	2.7
	45
	on
	on

	80
	256
	270 to 360
	1
	3.3
	2.3
	43
	on
	on

	
17.8
	Cold Cranking
	
20
	
	
	


Table 2: Dynamic testing results
 

3. Resistance Testing vs Factory Resistance
The resistance testing was done via the following process. The components were tested by placing a multimeter on the pins of the component or either end of the wire (if applicable). 
	Motronic Components

	Throttle Potentiometer

	Air Flow Sensor

	Injectors

	HT Leads

	Ignition Coil


As part of the testing process, the resistive values of various control systems were tested and compared against their factory counterparts. The purpose of this was to see if there were any discrepancies in the values. 
	Throttle Position
	Manufacturer
	Tested

	Throttle Closed
	1900 to 2000
	2107

	Throttle Open
	1000 to 2000
	2702


 Throttle Potentiometer
Table 3: Throttle Potentiometer Resistance Comparison
	Pins
	Manufacturer
	Tested

	4 & 2
	8 to 2500
	35

	4 & 3
	300 to 550
	566

	4 & 1
	270 to 520
	N/A


Airflow Sensor

Table 4: Air Flow Sensor Resistance Comparison

	Pins
	Manufacturer
	Tested

	Injector 1
	15 - 17
	16.3

	Injector 2
	15 - 17
	16.1

	Injector 3
	15 - 17
	16.3

	Injector 4
	15 - 17
	16.1


Injectors

Table 5: Injectors Resistance Comparison


	 Lead Number
	Resistance

	1
	19600

	2
	18440

	3
	14950

	4
	21300

	King lead
	Faulty


HT Leads
	


Table 6: HT Leads Resistance 

Kettering Coil	
	Coil 
	Resistance

	Primary
	0.8

	Secondary
	7450



Table 7: Ignition Coil Resistance 
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Ignition Primary Wave
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Figure 1: Motronic Primary Wave Scope Pattern
Ignition Secondary Wave 
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Figure 2: Motronic Secondary Wave Scope Pattern

 Rotary Idle Valve 
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Figure 3: Motronic Rotary Idle Valve Scope Pattern
Motronic 12v Supply and Earth
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Figure 4: Motronic 12v Supply and Earth 
Air Flow & Throttle Potentiometer Signals
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Figure 5: Motronic Throttle Potentiometer 
Injectors (Simultaneous)
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Figure 6: Motronic Injector Banks 
Injection on Time (Idle)
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Figure 7: Motronic Injection on Time (Idle)
Injection on Time (Accelerating)
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Figure 8: Motronic Injection on Time (Accelerating)
Injection on Time (Decelerating)
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Figure 9: Motronic Injection on Time Scope Pattern (Decelerating)
Lambda Sensor
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Figure 10: Motronic Lambda Sensor Scope Pattern
Crankshaft Sensor
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Figure 11: Motronic Crankshaft Sensor 
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