
RXV / TXT
2020 Model

EX1 Powertrain
Training Guide (Condensed)

Revision Date 6-11-2020



Table of Contents
2020 4-Cycle EFI Class Syllabus

• Safety
• Features & Benefits
• Periodic Service Table
• Fuel System
• Prolonged Storage
• Oil Check & Change
• Spark Plugs
• Battery & Charging
• Crankcase Ventilation
• Air Filter
• CVT Filter
• CVT & Belt Inspection / Removal

• Rear Transaxle Fluid 
Change

• Gearbox Fluid Change
• Engine Valve Clearance 

Adjustment
• Accelerator & Governor 

Adjustment
• Electrical
• Diagnostic & Trouble-

shooting
• Mechanical Engine 

Testing
• Engine Exploded View



Safety
✓ Store fuel in approved containers.
✓ Gasoline should be kept out of reach and should never be used by  children.
✓ Never use gas to start a fire. It may cause severe injury or death.
✓ Do not store gasoline in your vehicle or living space. Always store and use 

gasoline in a well-ventilated area.
✓ Avoid prolonged breathing of vapors.
✓ Keep gasoline away from heat sources. Keep away from flame, pilot lights, 

stoves, heaters, electrical motors and other sources of ignition. Vapors can 
be ignited by a spark or flame source many feet away.

✓ Gas is harmful or fatal if swallowed. If swallowed, do not induce vomiting. 
Call your physician immediately. Never siphon gasoline by mouth.

✓ Always place container on the ground when filling to avoid static electricity 
ignition.

✓ Keep gasoline containers closed when not in use.

✓Always wear personal protective equipment.

✓ Wrap battery wrenches to prevent accidental connection.

✓ Do not operate gasoline engines without proper ventilation



Features & Benefits



Service Intervals
Engine Components

Oil level check
Every 125 hrs. or semi-annually 
and top off as needed.

Oil change intervals
Every 400 hours of engine usage or 
biennial. (Whichever comes first)

Oil Filter / Screen
Check and clean as needed every 
oil change.

Sparkplug change 
intervals

Every 500 hours engine usage or 
biennial. (Whichever comes first)

Engine Valve 
adjustment

Every 1000 hours engine usage or 
once every four years.

Blow-by PCV 
PCV drain tube shall be serviced 
every 400 hours during engine oil 
change.

Air filter
Inspect semi-annually or every 125 
hours. Replace when it is dirty and 
engine performance affected.

CVT filter
Inspect semi-annually or every 125 
hours. Clean as needed.

CVT Rollers 
Inspection

Inspect every 500 hrs. Replace 
every 1000 hrs. or four 
years. (Whichever comes first)

CVT Slipper shoe Inspect every 1000 hrs or 4 years.

Gearbox oil
Inspect every 500 hrs or biennial 
and top off if needed. Replace 
every 1000 hrs. or four years.

Exhaust system
Check for leaks and graphite joint 
integrity every 300 hrs or during 
engine oil change

Fuel System

Check fuel line, and evaporative 
system hoses for cracks and 
damage every 300 hours or during 
engine oil change and replace as 
needed.

Carbon Canister
Check for hoses and clamps at 
connection points every 300 
hours or during engine oil change

Engine Wiring
Check engine wiring: cracked 
insulation, loose hardware or 
corroded terminals monthly



Fuel System



Oil Check & Change
The oil is checked on the dipstick on the passenger side rear of 
the crank case. The capacity is 1.5 Liter (51 oz’s). The oil viscosity 
is 5W-30. It is recommended that the oil be changed every two 
years.

Unscrew the dipstick from the crank case port.

Verify oil on the hash marks of the stick.

The oil level is adjusted through the plug on the top of the valve 
cover.



Oil Change
The oil must be changed every 400 hours or two 
years. Begin by jacking the car up from the front. 

Access the drain plug at the rear of the crank case.

Use a 17mm socket to remove the plug.

Allow the oil to drain into a suitable pan.
Clean the oil filter screen in solvent. Inspect the seal 
for any cuts or damage then replace the filter.

Fun fact: The EX1 engine 
has a 33 micron oil filter.



Spark Plug Change

.024 - .028 in.

Use only an 
NGK CR6-HSA 

Spark plug!



Battery & Charge Voltage Test
Surface and charge voltage can be checked on the 12V 
starting battery.

Place the neutral lock out in the locked position.

The car will have to be cranked to check charge voltage.



Battery & Charge Voltage Test

Verify battery reference voltage without starting the car. 
Voltage should run between 12V and 12.66V. Crank the engine 
over. Voltage should not drop more than 1V while cranking. If 
so; charge or replace the battery.

Crank the engine and bring up to charge RPM. Voltage should 
run between 13.75V and 14.25V. If not; check wiring, ISG 
controller, and stator. The diagnostic feature will also indicate 
voltage problems.

The battery is a U1 350 CCA unit.



PVC Drain

Drain the PVC fitting on the bottom of the air intake hose every 400hrs or at each oil change. Make sure 
to capture any oil that is drained.



Air Filter Removal
The air filter should be checked every 125 hours. This 
should be done more frequently under dusty conditions.

Access the filter housing clasp that retains the housing 
cover.

Remove the clasp from the locked position.

Remove the housing cover and filter to inspect or replace.  Make 
sure the housing is free from all dirt and debris.



CVT Filter Check
The CVT filter should be checked and cleaner every 125 
hours or semi-annually.

Remove the clasps around the perimeter of the filter housing. 
Connect the top clasp 1st. during reinstallation. The lower clasp 
should be connected next and the front clasp connected last.

Carefully slide the housing out of the way.

Remove the filter screws and wash the foam element with warm soapy 
water.



Clutch Removal & Belt Inspection

Carefully remove the cover through the fender opening.

The CVT is now exposed. Look for cover damage, dirt 
contamination, and belt damage.

Squeeze the belt together to reduce belt tension for easier removal.

The clutches and belt will need to be inspected at 500 
hour intervals. The clutches must be removed in order 
to remove the belt. A ratchet, 17mm socket and the 
clutch holding tool will be required for this operation.

In order to remove the CVT and inspect the belt a few 
tools are needed. A plastic pry bar is needed to remove 
the driver side fender liner. Use a ratchet, extension, and 
an 8mm socket to remove the CVT enclosure.



Clutch Removal & Belt Inspection

Insert the clutch holding tool into the holes on the drive clutch 
sheave as shown. Remove the 17mm bolt with a ratchet and 
socket.

The holding tool is used in the large holes of the driven 
clutch so that it can be removed with the 17mm ratchet and 
socket.



Clutch Removal & Belt Inspection

Remove the drive clutch outer sheave. The belt and driven clutch are removed as a set.

Inspect the belt for glazing, cracking, fraying, and separation. 
Replace the belt if necessary.

Reinstall in reverse order. Put the belt back on in the same 
direction that it was removed. Torque the 17mm bolts to 35 ft-lbs.



Rear Transaxle Fluid Change
The differential fluid should be checked every 500 hours or every two years. The 
fluid should be changed every 1000 hours or 4 years. The differential case holds
1 Liter (34oz’s) of Mobil 424 fluid.

Drain the differential case from the plug at the 
bottom on the passenger side. Use a 14mm socket.

Inspect the seal washer and replace if necessary.

Check & fill the differential case by the check plug on 
the side.

Fun fact: Differential gear 
ratio is 11:47 - 1



Gear Box Fluid Change
The gear box fluid should be checked every 500 hours or every two 
years. The fluid should be changed every 1000 hours or 4 years. The 
differential case holds 1 Liter (34 oz’s) of Mobile 424 oil.

The check / drain plug is located on the bottom of the gear case 
on the driver side.

Inspect the plug and seal.



Gear Box Fluid Change

Remove the upper plug to access the fill port.

Use a squirt can to fill with 1 Liter (34 oz’s) of Mobile 424.



Valve Adjustment
Valve adjustment should take place every 1000 hours or 4 
years. Make sure the key switch is off and the key removed to 
prevent accidental start up.

Remove the air hose to gain easier access to the valve 
cover.

Remove the valve cover with a 10mm socket.

Rotate the engine with a 14mm socket to TDC compression stroke. 
Make sure to pass the decompressor on the camshaft.



Valve Adjustment

Verify intake and exhaust valve clearance at .002” to .004”. Adjust the valves with a 9mm wrench on the jam nut. 
Use pliers or special tool to hold the adjusting screw.



Accelerator & Governor Adjustment

The governed speed is adjusted at the cable sleeve on the 
accelerator bracket. The cable should be adjusted in or out to 
achieve 3200 RPM. This will equal to 12.5 mph. The engine is 
electronically limited to 7000 RPM. A timed acceleration test can 
also be performed to confirm top speed.



Diagnostic & Trouble Shooting
The EX1 power train has a diagnostic feature to aid in trouble 
shooting. Diagnostics can be obtained by the malfunction indicator 
light (MIL) or the hand held diagnostic tool.

Switch the key switch on and off rapidly 3 times to put the vehicle into 
diagnostic mode. The first number of the code will flash on for 
approximately 1 second. This may occur multiple times. The second 
number of the code will flash on for .5 second. This may also occur 
multiple times. Each code sequence is separated by a 5 second interval 
where the light will remain off. Faults are displayed in numerical order 
and will cycle through 3 times. Faults will clear themselves if the key is 
left on in the diagnostic mode. The light will remain off if a fault is not 
detected.



Diagnostic Chart

1 7-2 P0031 O2 HEATER voltage low

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check for a signal pin short to ground.

2 7 - 3 P0032 O2 HEATER voltage high
1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.

3 1 - 2 P0108 MAP sensor open circuit

1. Check if the connector of sensor is loosen.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check signal pin for open circuit

4 1 - 1 P0107 MAP sensor short to Ground

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check for a signal pin short to ground.

5 1 - 3 P0117 Eng temp sensor too Low

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check for a signal pin short to ground.

6 1 - 4 P0118 Eng temp sensor open circuit

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check if the signal pin open circuit

7 1 - 6 P0112 Air temp sensor too Low

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check for a signal pin short to ground.

NO DTC# P code Fault description Fault management



Diagnostic Chart

8 1 - 7 P0113 Air temp sensor open circuit

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check for open pin signal circuit.

9 2 - 3 P0121 TPS out of range

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check throttle position sensor adjustment.

10 2 - 1 P0122 TPS sensor too low

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.
4. Check for a signal pin short to ground.

11 2 - 2 P0123 TPS sensor voltage high
1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for faulty sensor resistance.

12 7 - 4 P0131 O2 sensor voltage low

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check sensor voltage.
4. Check for signal pin open circuit.

13 7 - 5 P0132 O2 sensor voltage high

1. Check sensor connection at the plug.
2. Check ECU pin connection.
3. Check for a signal pin short to ground.
4. Check sensor voltage

14 2 - 4 P0231 Pump Relay voltage too low

1. Check sensor connection at the plug.
2. Check for ECU voltage signal to relay.
3. Check the fuel pump relay resistance.
4. Check for a signal pin short to ground.

NO DTC# P code Fault description Fault management



Diagnostic Chart

15 2 - 5 P0232 Fuel pump voltage too high

1. Check pump connection at the plug.
2. Check for ECU voltage signal to relay.
3. Check the fuel pump relay resistance.
4. Check charging system.

16 2 - 6 P0261 Injector voltage too Low

1. Check sensor connection at the plug.
2. Check for ECU voltage signal to the injector.
3. Check for ECU power source and resistance.
4. Check for a signal pin short to ground.

17 2 - 7 P0262 Injector voltage too high
1. Check sensor connection at the plug.
2. Check for ECU voltage signal to the injector.
3. Check for ECU power source and resistance.

18 3 - 1 P0335 Crank sensor malfunction

1.Check for a loose connector at the crankshaft position sensor.
2.Check rotor alignment with crankshaft position sensor while the 
crankshaft is turning.
3. Replace crank sensor.

19 3 - 2 P0351 Ignition coil malfunction

1. Check for loose connector at the ignition coil.
2. Check for ECU voltage signal to the Ignition coil.
3. Check for ECU power source and resistance.
4. Replace ignition coil.

20 4 - 5 P1560 5V Ref
1. Check ECU output of 5V to sensor.
2. Replace the ECU if the failure still exists even if the output power 
source of the ECU is normal.

21 1 - 5 P0217 Eng temp too high
1. Check cooling fan and blower housing for debris.
2. Reduce engine load.

NO DTC# P code Fault description Fault management



Diagnostic Chart

22 3 - 4 P0560 Battery
1. Check battery voltage. 
2. Check the charge system.

23 3 - 6 P0611 ECU malfunction
1. Check to make sure the ECU can drive the relay or Injector.
2. Replace ECU.

24 4 - 4 P0336 ECU malfunction
1. Check the ECU for crank position sensor pulse.
2. Replace ECU.

25 3 - 3 P0650 MIL voltage too high
1. Check for an ECU voltage signal to lamp.
2. Check for ECU power source and resistance.

26 3 - 5 P0606 ECU Malfunction
1. Verify normal vehicle operation.
2. Replace ECU.

27 3 - 7 P062F ECU Malfunction
1. Verify normal vehicle operation.
2. Replace ECU.

28 4 - 1 P0605 ECU Malfunction
1. Verify normal vehicle operation.
2. Replace ECU

NO DTC# P code Fault description Fault management

29 4 - 2 P0602 ECU Malfunction
1. Verify normal vehicle operation.
2. Replace ECU.

30 4 - 3 P0603 ECU Malfunction
1. Verify normal vehicle operation.
2. Replace ECU.

31 4 - 6 P1A00 ISG Temperature Too High

1. Check if the temperature around the ISG-C exceeds 50°C.
2.  If the temperature around the ISG-C exceeds 50°C, the controller will 
not operate continuously.
3. Check for accompanying faults P1A21, P1A20, P1A30, etc. The 
overheat issue may be caused by other faults.

32 4 - 7 P1A10 ISG Volt Too High
1. The voltage regulation function of the ISG-C fails during power 
generation. The ISG-C must be replaced.

33 5 - 1 P1A11 ISG Volt Too Low
1. Check if the battery voltage is too low.(The voltage threshold is 9V)
2. If the battery voltage is normal and this fault code still appears 
continuously, the ISG-C must be replaced.



Diagnostic Chart

34 5 - 2 P1A12 ISG Generator Volt
1. The voltage regulation function of ISG-C is abnormal during power 
generation. The ISG-C must be replaced.

35 5 - 4 P1A21 ISG Generator Current too high
1. Verify if the ISG motor can crank the engine smoothly.
2. Replace ISG stator.
3. Replace ISG-C.

NO DTC# P code Fault description Fault management

36 5 - 3 P1A20 ISG Start Current

1. Verify if the ISG motor can crank the engine smoothly.
2. Verify if the ISG motor can crank the engine smoothly after removing 
the spark plug.
3. Replace the ISG stator.
4. Replace the ISG-C.

37 5 - 5 P1A30 ISG Hall Sensor

1. Check if the connector of hall effect sensor is loose.
2. Check the 5V power supply in the hall connector.
3. Check if the U/V/W output is 5V or 0V. 
4. Replace ISG stator.

38 5 - 6 P1AB0 ISG Engine stall
1. This means that the ISG controller has a serious fault and must stop 
the engine. It will accompany other fault codes.

39 6-1 P1AB1 ISG Engine speed limit
1. Check for normal vehicle operation.
2. Replace ISG-C.
3. Check voltage regulation.

40 6 - 2 U0120 ISG Can Com fault
1. Check if the signal connector of ISG-C or ECU is loose.
2. Replace ISG-C.

41 6 - 3 P1AA1 ISG Current sensor fault

1. The current sensor in the ISG controller is abnormal. This may cause a 
mistake during diagnosis.
2. This fault does not affect the controller's function, but it is 
recommended to replace the ISG-C.

42 6 - 4 P1AA2 ISG Driver Relay
1. Check the power relay is working normally.
2. Check if the DC power connector of ISG-C is loose.
3. Check if DC positive wire is cracked or broken.



Diagnostic Chart

43 6 - 5 P0524 Oil pressure  low

1. Check if the connector of the oil pressure switch is loose.
2. Check if the oil level is too low.
3. Change the oil.
4. Check oil pump output.

44 6-6 P0520 Oil pressure switch malfunction
1. Check connection to the oil pressure switch.
2. Check harness connection to the ECU.
3. Replace the oil pressure switch.

45 6 - 7 P11A0 Pedal switch protection
1. Check if the signal pin shorts to 12V when the pedal is released.
2. Replace Pedal switch.

46 7-1 P11A1 Stuck throttle protection
1. Check if the throttle can't be fully closed when the pedal is released.
2. Repair the cause of the stuck throttle..

NO DTC# P code Fault description Fault management



Schematic



Diagnostic Tool PN# 10001280

ECU Version

DTC Inspect

Data Analyze

CO Adjustment

Navigation up button Enter / Navigation exit button Navigation down button

DTC IndicatorPower Indicator

Handheld 
model number



Diagnostic Tool Use
Locate the diagnostic plug that is placed close to the 
battery on all models. It should be covered to prevent 
corrosion.

Turn the key switch to the on position to illuminate the hand 
held diagnostic tool. Check the diagnostic plug connection or 
the key switch function if the hand held does not turn on.



Diagnostic Tool Use

Use the navigation button an the 
ECU. Choose ECU version by pressing 
enter.

The next screen gives general 
information about the ECU.

Highlight previous and press the enter 
button to return to the previous 
screen.

Choose the Inj selection to get 
detailed information about the 
injector software.

CID is a software version number. The 
last digit of the CVN number represents 
the month & year. Example - 11 - 2019

The ABS selection is not used on the 
EX1 Powertrain. Choose the OBD 
screen.



Diagnostic Tool Use

Navigate and choose the DTC Inspect 
selection.

Choose DTC load.The previous selection returns the 
screen to the previous selection.

Choose active in the diagnostic menu. 
This selection will show any active 
faults while the engine is running.

Active diagnostic faults will be 
displayed on the bottom of the screen.

Previous faults since last key on will 
be found in the occurred screen. 

Make sure to click on the code that is displayed in order to get a P code and its definition.



Diagnostic Tool Use

Choose the previous screen to go 
back.

Choose All DTC. This selection can 
also give historic faults.

Navigate to the previous selection 
and press enter.

In order to clear historic faults; DTC 
Clear must be chosen.

Clearing DTC will appear after the DTC 
Clear selection is made.

The indication on the screen will be 
made when clearing is complete.

Use the enter / exit button to back out of all screens 
and return to the original home screen.



Diagnostic Tool Use

Press the exit button to the original 
diagnostic screen. Current fault codes 
will be displayed while the engine is 
running.

Current diagnostic information is 
displayed in real time.

Atmospheric  pressure and 
temperature readings are shown.

Ignition and O2 sensor values are 
shown.

Press the enter / exit key to return to 
the previous screen. Choose freeze.

The freeze feature allows the 
technician to record engine 
performance in a moment in time. The 
engine must be running to record.



Diagnostic Tool Use

Engine running conditions are 
recorded.

Ignition advance is recorded. Vehicle speed is recorded.

Use the enter / exit button to return to 
the home screen. Choose data 
analyze. This selection will show 
detailed engine operation data. The 
terminology dictionary is located on 
the next page.

The adjust selection shows CO 
adjustment values. The original 
settings should not be tampered 
with.



Diagnostic Tool Terminology
1. Engine speed – Engine speed is measure in RPM.
2. Engine temp C – This reading is measured in Celsius. The engine will go into a limp home mode if 180c is 

reached. The engine shuts down at 190c to prevent damage. Limp mode is limited to 3200 RPM.
3. Engine kill switch – The switch status changes with key switch and throttle activation.
4. Oil pressure – On means that the pressure switch is being grounded due to low pressure. Off means pressure 

is good. Pressure at idle runs 3 – 4 PSI. Max pressure is built after 3000RPM.
5. Air temp – Atmospheric temperature measured in degrees Celsius.
6. Atom (Atmospheric) – This is measured in Kpa. Also know as Kilopascal.
7. Intake pressure – Also measured in Kpa. This value will rise and fall based on load conditions.
8. Fuel injection – Measured in milliseconds. This value will change based on operator & engine demand.
9. Ignition adv – Ignition timing measured in degrees. This value will change based on sensor and demand 

conditions.
10.Ignition dwell – Measured in milliseconds.
11.O2 sensor – Shown in voltage values. The voltage will change based on certain engine conditions.
12.Heater – This setting turns on until the O2 sensor gets up to temperature.
13.O2 correction – The correction value begins at 100. Rising and falling O2 sensor voltage affects the is value. 

The voltage value is subtracted from 100 to give a correction value.
14.ISG current – Amperage is shown during engine startup, running, and charging. (+) Current is shown while the 

engine is turning over during start up. (–) Current is shown when the charging system outputs current to 
recharge the battery. The charging system has a peak 30A capability with a running charge current of 25A.

15.MOS – This is an acronym for mosfet. Internal ISG temperature is shown here and is measured in degrees C.
16.ECU counter – This value is calculated as engine run time. The time also includes engine coast down when the 

throttle is released.
17.Batt voltage – Measured in DC voltage. Normal charge voltage is 13.75V to 14.25V.



Exploded View
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