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Important note: Because of lithiuaon battery shipping restrictions, we do not
include CR203&hiume-ion battery inside in the post packagé&¥hen you receive
the tester, you have to buy allon battery type CR2032 yourself and put it into
battery holder sockanside the CarScopdester.To do so, yw should unscrew
and remove 4screws to openthe bottom cover. Weapologize for the
inconvenience!
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1. Introdudion and appearance

CarScope-Tester is a portable engine test tomhd essentially a specialized type of engine
analyser. It is a complex, muftinction tool, which can help diagnosing the engine and finding
engine problemsi-Tester canbe used with both gasoline and diegmwered vehicles.
Oscilloscope knowledge skilise not needed. You can skip the training and-gettime of an
ordinary oscilloscope and get directly taaick, precise engine analysis.

Measurement
or sync Dual Purpose
Input l Input
Sync or voltage in15 in2
measurement —— [} IR +V -
input ( )
i-Tester
CarScope i-Tester
Compression Rail Pressure 2.4" LCD
display
CarScope
Go one Go back to the
step back BACK HOME home screen

<P
@ Navigation
keypad
«<»

e » Opens the
help system

CR2032 battery T~ microSD

inside the device! memory card
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2. Features

-H®dnh ¢CC¢ [ /5 oHNOHNAN

- Externalpower adaptemot needed

- 3 Channel 3 measurement channels provide the ability to use a variety of voltage and
current probes at the same time

- Protection against reverse polarity connectjon

- The Relative Compression mode helps you quickly find a low compression gylinder

- Relativecompression test function and automatic waveform analysis

- Ultra fast boot time

- Simple to use and connect, easy to use keybpard

- Internal Micro SD card to saveliew measurementand firmware updates

- Works on 4 strke, diesel and gasoline engmwith3, 4, 5, 6, 8, 10, 1&linders

- Works on DIS, conventional and @mtPlug ignition systems;

- Common Rajpressuretest is super easy only one wire hooked tthe highpressure

sensor output;

- Only RVelectrical systems supported;

- Excellent industrial design

TGP

3. Inputsand connectors

Warning: All inputs have @ommon groundespective to thgpower supply groundt the
Dualpurposenput!

in15 in2
0-15V voltage  0-2V low voltage
input input Dual Purpose

\ l Input

CarScopeTester has 3 measurement inputs:

1. Dual purposéanput: power supply terminal block connectaith an additional function.

- This input is used always when we want to measure the relative compression by DC Voltage
method. If you danot want cylinder synchronization, you amt have to use any other

inputs.

2.4 A Yy gford 0to 15V voltage input with 8NC connectoiUsed for
- External synchronization fromtmductive pickup;
- External synchronization froeny gasoline solenoiijector, to get voltage signal;
- In Common Rail pressutest mode for signal from the highressuresensor.
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3.4 A y¢fram 0to 2V low voltage input with 8NC connectotUsed for:

- measuring the relative compression with 500, 600A or 1000A current clamps;

- As a synchronization input when using 10A or 20/&ent clamps;

- As a synchronization input from gasoline high impedance (saturated) injectors with an
inductive pickup clamp.

TGP

4. Mode GRelative Compressian

Relative
compression Operation mode
method | | =
i- Tester
Relative compression test Sync
| Method Sync | i
v Voltage ||[v] Unsync Opt|0nS
‘ Current | Low Amp.Cr.Clamp
’_ Voltage
e [ Cylinders | Start analysis
oose :
Start [ - <«——— button
number of | —» ‘ 4
cylinders CarScope

4.1. Description and advantages

Description

Thistest is only a comparison between cylinders so we can use this method to "see" if we
have a cylinder (s) with low compression by comparing one cylinder to the next. Hence the
term "relative".

Relative compressiois the fastest, simplest way to find a l@@mpression cylinder. This test

has previously been available only on large and expensive diagnostic systems, requiring a
laptop and an oscilloscope. Now it is easier than avewxith the new CarScopeTiester that
combines botHunctions- relative compession test and automatic waveform analysis. So, the
final results are displayed in an easy to understand format.

You do not have to check each individeglinder, all cylinders can be tested in one go.
CarScope-Tester works on 3, 4, 5, 6, 8, II®-cylinder cars, 4 stroke, diesel and gasoline
engines, DIS, conventional and &oitPlug systems, and 12V electrical systems.

Note: This test cannot be performexh rotary (Wankel) engines!
Advantages
- Nonrinvasive test;

- Test completes withiseconds;
- You do not need a pressure transducer to run the relative compression test;
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- No mechanical work needed. No removabkpfrk plugs, glow plugs, or injectors, thus
LINE@SYyGAy3a F OOARSyGlrt RIEYIF3S Al wuhaw&doBdza G 2YS
to disable the fuel system to prevent the engine from starting;

- Disabling fuel system is always better because you are not flooding your cylinders;

- No oscilloscope needed;

- Reduced skill level required and thus achieve rapid testing;

- Nowaveform analysis skills needed,;

- Test based on scientifically grounded theory;

- Test proven in the practice for many years;

- Useful tool in the parking lot type situation instead of dragging a scope/laptop around,;

- No current clamp needednicase theDC voltage method is used

When you select and press the Sthditton, Keep cranking the engine until

you will be prompted to start cranking: the following appear:
Relative compression Relative compression
oltage]  Unsync I Cylinders: 4 Voltage]  Unsync I Cylinders: 4 |

Please, stop cranking |

Please, start cranking

Analyzing...

The above is valid for all tests below!

4.2. Application
Reasons to perform a relative compression test usihgster

Compression test has to be performed wttbe engine symptoms are as follows:
- Engine misfiring;

- Rough idle;

- Loss of power over time;

- Unexplained loss of power;

- Smoke from the exhaust;

- Puffing noise in induction or exhaust

Checking the engine health in cases as follows:

- In case obuying a used car;

- Before ECU remapping to evaluate engine status;

- Periodic prevention check;

- In cases where it is very hard to gain access to the spark plugs in order to perform a
traditional compression test.

TOP
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430 a5/ =2t Gl 3S 'yaeyos

DC Voltage method No synchronization (Unsync)

This method is used to verify that all cylinders have equal compression. Results from this test
does not allow exact cylinder number identification, because there is no cylinder
synchronization signal.

The principle of this test is based on tracking the battery voltage changes during cranking to
determine the compression values of all cylinders.

Important note:

Before performing this test, you must disable the fuel system to@néthe engine from
starting. This can be done by removing the fuel pump fuse, relay or unplugging the fuel
pump itself.

Test steps:

1. Connect the CarScope iTester power cable black crocodile clip to the battery negative (
terminal and the red @codile clip to the battery positive (+) terminal.

2. Select the number of cylinders of the engine you are testing, usirg taadg, keypad
buttons.

3. Select the Start button usirgg and3 keypad buttons.
4. Press the OK keypad button to start test.

5. Follow the instructions shown on the CarScope iTester display.
Note: You may cancel the test process at any time by pressing the Back or Home button.

6. After the test process completed the results will be shown on the CarScope iTester
display.

Relative Compression
Voltage Unsync Cylinders: 4
A B C D
89% 64% 100% 94%
Save to file RPM:216
TOP
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440 G5/ [/ dZNNByG !'yaeyos
DC Current methodNo synchronization (Unsync)

This is the most commonly used method for relative compression measurement. No
additional cables and accessories are needed!

It is used to verify that all cylinders have equal compression. Results from this test does not
allow exact cylinder number identification, because there is no cylinder synchronization signal.
The principle of this test is based on tracking the starter matomrent changes during
cranking to determine the compression values of all cylinders.

Important note:

Before performing this test, you must disable the fuel system to prevent the engine from
starting. This can be done by removing the fuel pump fuslay or unplugging the fuel
pump itself.

Test steps:

1. Connect the CarScope iTester power cable black crocodile clip to the battery negative (
terminal and the red crocodile clip to the battery positive (+) terminal.

2.ConnecttheG&nn ! / k5/ OdzZNNByid Ofl YLl 2 GKS Ac¢Sad:

Be careful, the clamp arrow (points to the battery positive +) matches the current direction!
In case of wrong current clamp connection, you will not able to perform this test!a
The current probe must be clamped on the wire that connects the battery to the starter.

Note: CA600A probe is supplied with a 4 mm banana plug type connectorscamiitotbe
plugged directly to a CarScope iTester. A banana plug to BNC adapstelbenused for this
purpose.

3. Select the number of cylinders of the engine you are testing, using tla@d® keypad
buttons.

4. Select the Start button usigg and3 keypad buttons.
5. Press the OK keypad button to start the test.
6. Follow thenstructions shown on the CarScope iTester display.

Note: You can cancel the test process at any time by pressing the Back or Home keypad
buttons.

7. After the test process completed the results will be shown on the CarSdastar display.
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Relative Compression
Current Unsync Cylinders: 4
A B C D
89% 64% 100% 94%
Save to file RPM:216
T0P

4.5. Cylinder synchronization andcaessories needed for synchronization
Cylinder synchronization

By hooking up a second probe to either the ignition or an injector, you can follow the firing
order/injection sequence and knowhich one it is. This is not the only way to do this type of
cylinder identification but it does work as a way to start with.

Additional accessories needed to capture an external syncration signal (trigger pickup)
- Main signal cable with a BNC cort@ to a 4mm red banana plug (included in the basic
set)

- Inductive pickup (optional, it is not in the basic set)

- High sensitive, high frequency current clamp. We recommend current clamps which
transformation ratio is at least-2V at 10A and frequenyaesponse 500Hz minimum.
Current clamps designed for the 80Hz mains supply willbhdo the work! (optionalnot in
the basic set)

Accessories needed for synchronization

T A main signal cable with a BNC connector to a 4mm red banana plug (included in the
basic set).

W b
k’b
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With the main cable, you can get synchronization from:

- Primary ignition
- Gasolinanjectors
- Dieselinjectors

1 An Inductive pickup (optional, it isot in the basic set)

There are various inductive probes for sale, but to achieve a stable synchronization with the
i-Tester, we will clarify here the minimum parameter values:

- The output signal of the Inductive picip should have an amplitude of East 120mV

A % 4 oA x

bndomHz0 gKSY O2yySOGSR (2 GKS dAYyHE AyLdziT

- The output signal of the Inductive piclp should have an amplitude of at least 1.5V when

A ¥ s A @~

O2yySOGSR (2 GKS aAympé AyLMziT
- Pulse width (pulse duration) of the Inductive pigh signal shoulddat least 1mS.

With this probe, you can get synchronization from:
-Primary ignitionrsA 3y F £ FNB Y LINJoWUINEIEA IYAGA2Y aO2Af

Voltage [V] LabScope Voltage [V]
e s e —— T

160 =
T T e R T EEEET CEPY EEEEE PR

80

s N P S S
[ o0fes

Y S e [P P el R, P

gB) FEeooofooncfoccndonaadionncbonnobonsofonnndenond

VOIS - - -l P0acoa Paaoaa Bocaa BocooBoacod P0acoa :

200 e e e e 20

Time, [ms]

- Secondary ignition;

- Gasoline high impedandejector (saturated} signal from a high impedance (saturated)
gasoline injectar
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Voltage [mV] LabScope Voltage [V]
5000 —F T T T T 200

4000 - - .......... [ L ..... . [ [ ..... = 160
5D 3 adbacaghaaaaboasoaaosgaoaadassodiosaaboaaobans
2000 =+
| 0.0fEs

-200.0 =

M) Jeee e ecccfhecacpoacafoccageaccgoccageacccpecacpocs

-400.0

-1 L] 1 2 3 4 5 [i} T 1
Time, [ms]

Voltage [V] LabScope Voltage [V]
T ——T 3 200

50T T T T

40 —f
3.0 —f
2.0 —f
10 —f
-

40

-2.0

-3.0

-4.0

50 _“;

u + t t t + + t t =
-1 L] 1 2 3 4 5 [} 7 8
Time, [ms]

1 A high sensitive, high frequency current clariife recommend current clamps which
transformation ratio is at least-2V at 10A and frequency response 500Hz minimum.
Current clamps designed for the-80Hz mains supply will not do the wofkiptional, not
in the basic set)

With current clamps, you caget synchronization from:

- Primary ignition
- Gasolinenjectors
- Dieselinjectors

Version 3.0/2020-02-25 -10 - www.autoditex.com



CarScope¢ S & (i SNJ DITEX

1 10:1 attenuator when capturing signal from the Primary ignition

ATTENUATOR

TGP

4.6. Synchronization methods gasoline and diesel engines

Gasoline engines
Test Sync Sync probes Synchronization from
method input
Inductive pick-up and . CoL
In15 Coil-on-Plug Extension Lead Secondary oi-gqpi wuig
In15 Inductive pick-up Classic secondary ignition system
In15, In2 | Inductive pick-up Primary ignition (current)
In2 10/20A High sensitive, high Primary ignition (current)
frequency current clamp
Main signal cable and a . N
Volljtgge In15 voltage attenuator 20:1 *** Primary ignition (voltage)
In15 Main signal cable Solenoid injector (voltage)
Main signal cable and a . -
In15 voltage attenuator 10:1 ** Piezo injector (voltage)
In2 10/20A High sensitive, high Injector (current) - solenoid or
frequency current clamp piezo
In2 Inductive pick-up * Iryector (current) - solenoid or
piezo
Inductive pick-up and . . .
In15 Coil-on-Plug Extension Lead Secondar y oi-aqpi uig
In15 Inductive pick-up Classic secondary ignition system
DC In15 Inductive pick-up Primary ignition (current)
Current In15 Main signal cable and a Primary ignition (voltage)
voltage attenuator 20:1 *** Y19 9
In15 Main signal cable Solenoid injector (voltage)
Main signal cable and a : .
In15 voltage attenuator 10:1 ** Piezo injector (voltage)
Diesel engines
Test Sync Sync probes Synchronization from
method input
In15 Inductive pick-up Iryector (current) - solenoid or
DC piezo
10/20A High sensitive, high Injector (current) - solenoid or
Voltage In2 .
frequency current clamp piezo
In15 Main signal cable Solenoid injector (voltage)
Main signal cable and a : .
In15 voltage attenuator 10:1 ** Piezo injector (voltage)
In15 Inductive pick-up Injector (current) - solenoid or
DC piezo
Current In15 Main signal cable Solenoid injector (voltage)
In15 Main signal cable and a Piezo injector (voltage)
voltage attenuator 10:1 **

* |f the induced voltage is greater than 120mV
** Warning: High voltage up to 140V!!!
*** Warning: High voltage up to 400V!!!

TOP
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4.7. dDC Voltage Syno2¢
DC Voltage method{ @8 Yy O FNRBY GAYHE

This method is used to verify that all cylinders have equal compression. Results from this test
allow exact cylinder identification.

The principle of this test is based on tracking the battery voltage chahg@&sg cranking to
determine the compression values of all cylinders.

Important note:

Before performing this test, you must disable the fuel system to prevent the engine from
starting. This can be done by removing the fuel pump fuse, relay or unpludngrigel

pump itself.

Test steps:

1. Connect the CarScopé@&ester power cable black crocodile clip to the battery negative (
terminal and the red crocodile clip to the battery positive (+) terminal.

2. Getting a synchronization signal

GASOLINE engsie
- Use a high sensitive, high frequency current clamp:

Injectorsync! 2y y SO0 GKS OdzNNByd Of YL 62 GKS dALYHE
with a 1320A current clamp to get a synchronization signal. Injector current is usually about
1-2A. f you use the CA&O current clamp, set it to 20A!

t NAYFNE AIYyAGA2Yy aeyoy /[/2yySOG GKS OdzZNNBy i C
of the primary ignition coil with a 2@0A current clamp to get a synchronization signal.
Primary current isisually about A.

Be careful, the clamp arrow matches the current direction! Incorrect connection will cause a
lack of synchronization signal!

- Use an Inductive pielp

Injector sync: Connect the Inductive pidkld G2 GKS aLywé AyLdziH /Y
wires to get a synchronization signal. Inductive pipkoutput signal will be about 100mV.

Primary ignition sync: Connect the inductive piikJ @ 2 { Kuf Clanip yne 6f th y LJ
wires of the primary ignition coil to get a synchronization signal.

Be careful, the inductive piakp arrow matches the current direction! Incorrect connection
will cause a lack of synchronization signal!

DIESEL engines:

- Use a hip sensitive, high frequency current clamp:
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Lya2aSOi2N) aedyOQOyYy [/ 2yySOG GKS OdzNNByd Of I YL (2
with a 1320A current clamp to get a synchronization signal. Injector current is usually about
20A. If you use the GB0 current clamp, set it to 20A!

3. Select the number of cylinders of the engine you are testing, using thedg keypad
buttons.

4. Select the Start button usirgg and3 keypad buttons.
5. Press the OK keypad button to start the test.

6. Follow the instructions shown on the CarScopester display.
Note: You can cancel the test process at any time by pressing the Back or Home button.

7. After the test process completed the results will be shown on the CarSdagstar
display.

Relative Compression
Voltage Ext.Voltage Cylinders: 4
A* B C D
89% 64% 100% 94%
Save to file RPM:216

Note: Cylinder recognized as a synchrolizaty O& f A y R S NJs marked vitg"t".& a4 |
By knowing the injection sequence / firing order of the engine and the cylinder number used
for synchronization, you can identify the cylinder numbers thadr percentages.

Example(please see the picture above for reference)
Cylinders: 4

Firing order: 1-3-4-2

Sync. CylindeB

-3: 89%
4: 64%
2:100%
1:

B
C-
D - 1:94%

TOP
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4.8. aDC Voltage Sync in£5
DC Voltagenethod¢{ 8 Yy O FNRBY daAympé

This method is used to verify that all cylinders have equal compression. Results from this test
allow cylinder identification.

The principle of this test is based on tracking the battery voltage changes during cranking to
determine the compression values of all cylinders.

Important note:

Before performing this test, you must disable the fuel system to prevent the engine from
starting. This can be done by removing the fuel pump fuse, relay or unplugging the fuel
pump itself.

Teststeps:

1. Connect the CarScopé@&ester power cable black crocodile clip to the battery negative (
terminal and the red crocodile clip to the battery positive (+) terminal.

2. Getting a synchronization signal

GASOLINE enginese recommend 2 maitriggering methods:

- Use an inductive pielp:

Connect the inductive pieizL) G2 GKS aLympé Ay Lzl |tghfonOf | Y LI
GANB® LT (KS @DSKADRIS MABRIANKYE HOR2A$YE dzasS
and clamp thdnductive pickup on it

Be careful, the inductive piekp arrow matches the current direction. Incorrect connection
will cause a lack of synchronization signal!

- Use the main signal cable with a BNC connector to a 4mm red banana plug to get an
injector voltage signal
[ LG dzZNBE @2t Gl 3S araylrt FNRY 2yS 2F (GKS AyeSO

- Use the main signal cable with a BNC connector to a 4mm red banana plug and 10:1

attenuator to get a Primary ignition voltage signal:

/[ LG dz2NBE @2t 41 3S aArAaylt FNRY 2yS 2F (GKS LINRA Y
input.

DIESEL Common Rail engines:

- Use an inductive pielp:

Connect the inductive pieltizLd G2 GKS daLympé AyLzi |yR Of | YLI
to get a synchronization signal. Fuel system must be disabled by disconnecting the rail

LINS&dads2NB Gt @S yR 02yySOlGAy3 y20KSNI g tf @S
LT @2dz R2y QU R2 (GKAAaX @&2dz gAff y24 3ISG Ly Ay

- Use the nain signal cable with a BNC connector to a 4mm red banana plug to get an
injector voltage signal:
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[ LG dzZNBE g2t a1 3S araylt FNRY 2yS 2F GKS AyeSO

3. Select the number of cylinders of the engine you are testing, using thedg keypad
buttons.

4. Select the Start button usirgg and3 keypad buttons.
5. Press the OK keypad button to start the test.

6. Follow the instructions shown on the CarScopester display.

Note: You may cancel the test process at any time by pressing the Back or Home keypad
buttons.

7. After the test process completed the results will be shown on the CarSdagstar
display.

Relative Compression
Current| Low Amp. Clamp Cylinders: 4
A* B C D
89% 64% 100% 94%
Save to file RPM:216

Note: Cylinder recognized as asynchrohiti A 2y Oéf AYRSNJ Aa |fgle&a !
By knowing the injection sequence / firing order of the engine and the cylinder number used
for synchronization, you can identify the cylinder numbers and their percentages.

Example:
(see the pictureabove forareference)
Cylinders: 4

Firing order: 1-3-4-2
Sync. cylinde 3

A*-3: 89%
B-4:64%
C-2:100%
D-1:94%
TGP
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4.9. aDC Current Sync in£5
5/ [/ dzZNNByild YSGK2R gAGK aedyO FNRBRY daAywmpé

This method is used to verify that all cylinders have equal compression. Results from this test
allow exact cylinder identification.

Test is based on tracking the starter motor current changes during cranking to determine the
compression values of all aydlers.

Important note:

Before performing this test, you must disable the fuel system to prevent the engine from
starting. This can be done by removing the fuel pump fuse, relay or disconnecting the fuel
pump itself.

Test steps:
1. Connect the CarScopé@&ester power cable black crocodile clip to the battery negative (
terminal and the red crocodile clip, to the battery positive (+) terminal.

2. Connect the GB00 AC/DC currentclamptoth€iSa G SNJ aLy Hé . b/ O02YyYy¢
it on the wire that onnects the battery to the starter motor.

Be careful, the clamp arrow (points to the battery positive +) matches the current direction!

In case of wrong current clamp connection, you will not able to perform this test at all!

Note: CA600A probe is suppléewith a 4 mm banana plug type connectors so it cannot be

plugged directly to the CarScop&ester. A banana plug to BNC adapter must be used for

this purpose.

3. Getting a synchronization signal
GASOLINE engines:

- Use an inductive pielgp for Secondary ignition signal:

Connect the inductive piettizLd 12 GKS adLympé Ay Llzi |ehsonOf | Y LI
GANB® LT GKS @DEKAQIS HABARAIAKY &ORASYST dzasS |
[ SI R¢ YR Of I YipanktS Ly RdzOGA @S LI O]

Be careful, the inductive piakp arrow matches the current direction. Incorrect connection

will cause a lack of synchronization signal!

- Use an inductive pielp for Primary ignition signal:
Connect the inductive pietizLJ (2 G KS & L y mipoé oni of thipiimakryygRitioO f | Y
coil wires.

Be careful, the inductive piakp arrow matches the current direction. Incorrect connection
will cause a lack of synchronization signal!

- Use the main signal cable with a BNC connector to a 4mm red baham#o get an
injector voltage signal:

[ LG dz2NE @2t Gl 3S aArAdaylt FNRY 2yS 2F GKS AyeSO
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- Use the main signal cable with a BNC connector to a 4mm red banana plug and 10:1
attenuator to get signal from th@rimary ignition:

/[ LG dzZNBE g2t a1 3S aArAaylt FNRY 2yS 2F (GKS LINRYI
input.

DIESEL Common Rail engines:

- Use an inductive pielap:

Connect the inductive pielizL G2 (GKS aLympé AyLHEznicSgR2 BD& Yah
to get a synchronization signal. Fuel system must be disabled by disconnecting the rall
LINS&dadz2NBE @1t @3S yR O02yySOlAy3a Fy2GKSNJ @It @S
presence! If you doot do this, you will not get an injectoignal!

- Use the main signal cable with a BNC connector to a 4mm red banana plug to get an
injector voltage signal:

[ LG dzZNBE @2t Gl 3S ardaylrt FNRY 2yS 2F (KS Aya2SoO

4. Select the number of cylinders of the engine you are testing, using e, keypad
buttons.

5. Select the Start button usirgg and3 keypad buttons.
6. Press the OK keypad button to start the test.

7. Follow the instructions shown on the CarScepester display.
Note: You can cancel the test process at any time by pressing the Back or Home keypad
buttons.

8. After the test process is completed, results will be shown on the CarSd@s¢er display.

Relative Compression
Current Ext. Voltage Cylinders: 4
A* B C D
89% 64% 100% 94%
Save to file RPM:216

Note: Cylinder recognized as a syrmtization cylinder is always A and it is marked with

OF bo

By knowing the injection sequence (firing order) of the engine being tested and the cylinder
number that you are using for synchronization, you will be able to identify exact cylinder
numbers andheir percentages.

Example:
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(Please see the picture above for reference)
Cylinders: 4

Firing order: 1-3-4-2

Sync. cylinder: 3

A*-3:89%
B - 4:64%
C - 2:100%
D - 1:94%

TOP

4.10. Erors during measurement
Waveform Analysis Error code 001

This error is displayed in case the captured waveform has a very low average amplitude, and
the analysis cannot be performed.

This error is most likely due to:

1. Bad (unstable) cables connections.

1.1. In case you agsing the DC Voltage method for this test:
CarScopeTester power cable is not properly connected.
Please ensure the CarScopEeister power cable is connected properly (stable) to the
vehicle battery.

1.2. In case you are ugj the DC Current method for this test:
CarScope¢t SAGSNJ GAYyHE AyLlzi Aa y2Gd O02yySOGSR LN
Please ensure the CarScope 5§ & 1 SNJ Ay Hé Ay Llzi A& O02yySO0S
clamp / inductive pickup and ensure the clamp arromatches the current direction.
2. Too short engine cranking time.
Please repeat the test with cranking time according to instructions on the CarScope
i-Tester display during the test.
3. Bad electrical connection or damaged starter motor.
Please check the electrical connections and the starter motor status.
4. Damaged or discharged battery.
Please check the battery status.

Waveform Analysis Error code 002
This error is displayed in case there are not enough stable cylindesaagtured.
This error is most likely due to:

1. Too short engine cranking time.
Please repeat the test with cranking time according to instructions on CarSd@ster
display during the test.

2. Bad electrical connection or damaged startestor.
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Please check the electrical connections and the starter motor status.
3. Damaged or discharged battery.
Please check the battery status.
4. Entered number of cylinders, does not correspond to the tested engine.
Please check the correnumber of cylinders.
p® /NFYy1lAYy3d wtaQa (22 26 2N 22 KAIKOD
tf SIFAS SyadzaNE (GKS ONIylAy3d wtaQad FNB Ay GKS

Waveform Analysis Error code 003
CKAad SNNBNJ A& RAALIX ISR AT ONIYylAYy3a wtaQa I N
This error is most likelywet to:

1. Bad electrical connection or damaged starter motor.
Please check the electrical connections and the starter motor status.
2. Damaged or discharged battery.
Please check the battery status.
3. Entered number of cylinders, does mairrespond to the tested engine.
Please check the correct number of cylinders.
4. In case of a missing compression in every even or every odd cylinder, for example:
4.1) 1st Cyl no compression, 2nd Cyl is with compression, 3td Cyl no compression,
ndK /&8f A4 gA0K O2YLINBaaAz2yX
4.2) 1st Cyl is with compression, 2nd Cyl no compression, 3td Cyl is with compression,
niK /&f y2 O2YLINBaarAzyX
In this special case the analysis cannot be performed.

TOP

4.11 Warningsduring measurement
Waveform Analysis Warning code 01

This warning message is displayed in case the cylinders with relative low pressure are more
than those with relative high pressure.

This warning is most likely due to:

1. Exhaustalves on one or more cylinders are permanently closed.
Please use another cylinder compression test method to confirm or ignore this doubt.
2. Bad electrical connection or damaged starter motor.
Please check the electrical connections and thetstanotor status.
3. Damaged or discharged battery.
Please check the battery status.
4. Entered number of cylinders, does not correspond to the tested engine.
Please check the correct number of cylinders.
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Waveform Analysis Warning code 02
This warning message is displayed in case the synchronization signal used for cylinder
identification is missing or not correct.

This warning is most likely due to:

1. Improper cylinder synchronization signal polarity.

- In case you are using the maignal cable with a BNC connector to a 4mm red banana
plug, please ensure the signal is with positive polarity towards ground;

- In case you are using a Low amperage current clamp for cylinder synchronization signal,
please ensure the Currentclampd2 Y Y SOG SR A G K NAIKG RANBOGA?Z2
ensure the clamp arrow matches the current direction;

- In case you are using an Inductive pigkfor cylinder synchronization signal, please ensure
the Inductive pickup is connected with right ME OG A2y (G2 GKS GAywmpé AYl
arrow matches the current direction.

2. Low amplitude of the cylinder synchronization signal.
-Ly OFa$S @2dz I NB dzaAy3a (GKS aAympé AyLdziz LI S|
1.5V,
-Incaseydz F NB dzaAy3a (GKS aAyHé AyLdzis LI SFaS Sya
0.12V (120mV).
3. Entered number of cylinders, does not correspond to the tested engine.
Please check the correct number of cylinders.

4. Too short cylinder synchmzation signal.
Please ensure the pulse time of cylinder synchronization signal is more than 1mSec
(0.001 sec).

Waveform Analysis Warning code 03

This warning message is displayed in case the synchronization signal used for cylinder
identification is not stable.

This warning is most likely due to:

1. Unstable amplitude of the cylinder synchronization signal.
-Ly OFasS @2dz N8B dzaiAy3d GKS aGAywmpé AyLMdziz LI S|
at least 1.5V;
-Incaseyouardza Ay3d (UKS GAYyHE AyLdzis LI SIasS SyadzNB
at least 0.12V (120mV).
2. Entered number of cylinders, does not correspond to the tested engine.
Please check the correct number of cylinders.
3. Some pulses of the cylinder synahization signal are too short.
Please ensure the pulses of cylinder synchronization signal are longer than
1mS (0.001 sec).

TOP
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50 a 2RRifPressuré

Rail Pressure

Note: This function is available since firmware version TT0106B

5.1. Description, advantages and application

This mode is used for fast verification of the condition of the diesel Common Rail high
pressure system. Results allow direct/indirect identification of common problems in this
systemc lack of pressure due t@éks, higkpressure pump failure, bad higiressure
sensor, no sensor power supply etc.

The principle of this test is based on checking the {piggssure sensor readings while the
car is invarious operation statesgnition on, crankingidling andaccelerating

Checking the highressure sensor readings is the fastest, simplest way to find a problem in
the Common Rail system.

Great advantage ohis test ighat it isvery easy to perforng only one wire hooked to the
high-pressure sensor output.

Test steps:
1. Connect the CarScopé@&ester power cable black crocodile clip to the battery negative (
terminal and the red crocodile clip to the battery positive (+) terminal.

Hd [/ 2yySOG  a.b/ G2 nYY NBR 0L yreslegrob®©l 0t S
in the 4mm banana.

3. Back probe the output of the higlressure sensor which usually is the center pin.

Note: On some Delphi and Siemens Righssure sensors, output pin is not the center pin!

To find it, use a multimeter, back probe ea@mnsor pin to find the ground, +5V and signal

output pins! Do not disconnect the higéressure sensor connector during back probing

sensor pins!

ned / K22aS awlAf t NBaadaNBeé FTNRBY (KS K2YS &AO0ONEB
measurement unit. MPa is dadllt but you can change it by entering the Unit submenu and

LIAO]l GolF NE 2NJ ét{ L&D

pd® {StSOG at GKNBakK2fRé AT &2dz ySSR (2 OKIly3
According to our research during development, the most versatile default vali@5MPa.

If you are experiencing problems with your particular system, you can choose between 180

and 200MPa. Pressingeturns the default value 185MPa.
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cd {StSO0 GUKS OSKAOf SQa 7T dzS hsoashgtheSandEi & LISY . 2
keypad buttons.

Note: To find fuel system type, see the technical documentation of your car or labels on the
high-pressure pump, higipressure sensor, injectors etc.

7. Select the higipressure sensor pressure range, usingzhandg keypad buttons. See
the technical documentation of your car for the correct pressure range!

Note: If you select wrong pressure range, displayed pressure will not be the actual rail
pressure! For most engines, when the engine is idling pressure is ab&@\2Ba!

8. Switch the ignition ON and wait for sensor test to complete. You do not need to press the
Ghyé¢ odzid2y Ay GKA& &adSLH

Rail Pressure

Sensor: Bosch - 150 MPa

Unit: MPa

Switch ON the ignition.
Do not crank the enginel

Note: If nothing happens within-50 seconds, please check the electrical contact between
the highpressure sensor and the néie probe!

Note: If you receive an error or warning message, the list of warnings/errorbelowfor
more details.

P ,2dz gAff aASS GKS a¢9{¢ hYé¢ YSaaldasS F2N ad
be prompted to start cranking the engin8ee point 10.

Rail Pressure

Sensor: Bosch - 150 MPa

Unit: MPa

TEST OK

~

Mn® tNBaada GKS ahyYé o6dzidz2y FYyR aGFNIG ONIylAyS3

Rail Pressure

Sensor: Bosch - 150 MPa

Unit: MPa

Press "OK" and crank the engine
to start if it is possible !

MM® | 2dz gAff 3ASG GKAA aONBSYy gA0GK ¢l NYyAy3a ab
normal. Warning should disappear when the pressure rises.
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Rail Pressure
Sensor: Bosch - 150 MPa
Unit: MPa

State: Not cranking/No pressure/Failure

[ ]

You can see the actual pressagwell as sensor and battery voltages during cranking. If the
engine cannot start, you could directly/indirectly find the reason for that.
Note: You may receive errors/warnings in this step, which will guide you to find the problem
with the car. See thést of warnings/errordelowfor more details.
b20SY ,2dz YIeé OFyOSftf GKS GSad LINROSaa |4 |ye
buttons.
12. After the engine start and if everything is ok, the screen will change:

Rail Pressure
Sensor: Bosch - 150 MPa
Unit: MPa

State: Normal operation

P= 31.6MPa
Usens.=1.34V

Ubat. = 1434V

TOP

5.2. Warnings duringest
List of the possible warning messages during the Common Rail pressure test.

5.2.1. If Ignition is ON and you start a sensor test this warning will appear.
Note: On some cars when you switch OFF the ignition it takes up to laronthe sensor
voltage to drop down to zero! You may have to wait until that happens and repeat the test!
Solution: Switch the ignition OFF, (wait) and repeat the test.

Rail Pressure
Sensor: Bosch - 150 MPa
Unit:MPa
Ignition is On or sensor failure

Switch OFF the ignition.

55H® ¢KA& S NYAYy3I Aa y2NXIf | yR ¢&A beforel LILISF NJ
cranking the engine. Other possible reason could be if you are cranking the engine but there

is no fuel pressure in the system due to a failufeel leaks, bad higpressure pump and

etc.
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Rail Pressure
Sensor: Bosch - 150 MPa
Unit: MPa

State: Not cranking/No pressure/Failure

5.3.3. This warning message appears if the engine is &rag but cannot exceed the
selectedd t U K NB a Ky deuld lo@ér thidaglue and repeat the test again. Default is
185 MPa but you can vary between 180MPa and 200MPa. Note: Prag=tungs the

default value- 185MPa.

TOP

5.3. Errors duringest
List of all possible error messages during the Common Rail pressure test.

5.3.1. If the car battery voltage is below 10.5V when you start the test, this error message
will appear:

Solution: Recharger replace the battery!

5.32. If Ignition is OFF but the sensor voltage is over 0.1V, this error will appear. It means
that something it is wrong with the sensor itself because in this state sensor voltage should
be OV.

Note: On some cars it may take tgl minute after the last ignition on/engine start for this
voltage to drop down to zero!
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