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Tool Box - Measurement

This function uses VMI prediction module to measure the actual
waveform of the sensor and actuator, and uses simulation function to
diagnose the vehicle.
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Hardware Specification

VMI Module

USB port

Power supply terminal

Power button

Channel A (CH-A1, CH-A2)

Channel B (CH-B1, CH-B2)

AUX



Power Cable Connection
VMI uses the vehicle’s battery as its power.
Use VMI battery cable to connect the cable’s red part to batter (+) terminal, and its

black part to (-) terminal.
VMI batter cable is insulated to prevent short circuit when connecting to the vehicle.

For the convenience of use, each clip has a hole to insert the channel probe.
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& Caution

When connecting the power cable, be cautious to prevent the battery’s polarity from
being changed.



USB Cable Connection
To connect VMI with tablet, USB and OTG cables are required as shown below.
* VM| does not support wireless communication.

USB to USB Mini 2.5m
. (P/No.G1XDDCAQ07)

For Tablet

Micro USB to USB-F

o Sower (OTG Cable)

&Caution

Do not use other USB cables apart from USB cable (P/No.G1XDDCAOQO07) supplied by
GIT. USB connection may become unstable.

VMI Placement and Precautions
v" Do not place or hang VMI main body near a light bulb.

v When connecting the channel probe to VMI main body, check the key and insert
location.

v To remove SB cable, press Lock tab of USB on VMI main body, and pull the USB
cable to remove it.

v" When performing measurement, make sure that cables such as USB cable, DC
power supply device and channel probe do not make interference with the vehicle’s
actuator (cooling fan, fan belt, etc.).

v" Do notuse 110V or 220 V current (AC) voltage using VMI main body. It may lead
to causing a serious damage to VMI.

v" When using an oscilloscope, VMI's power should be supplied using the vehicle’s

battery.



General Specification

ltem

Specification

Microcontroller

ARM9 (S3C2410A) @ 208 MHz

Memory

RAM 32 MByte
ROM 32 MByte

Operating Voltage

7~35V/DC

Operating 0 C-50 ¢c(32 °F -122 °F)
Temperature
Storage -20 C-80 C (-4 °F - 176 °F)
Non-condensate@ 0 € - 10 C (32 °F -50 °F)
o Operating 95% RH@ 10 € -30 T (50 F -86 °F)
Humidity
70% RH@ 30 €T -50 C (86 °F - 122 °F)
Storage Non-condensate @ -20 C -80 C (-4 °F - 176 °F)

Power Consumption

General condition of 5W @ 12 V (20 V range of

oscilloscope)

Operating Mode

Oscilloscope, multimeter, simulation test

Material

Case (PC+ABS), Shroud (TPE)

Product Size

235 %109 x 60 mm

Weight

Approximately 730 g

Wire Communication
Specification (tablet)

Universal Serial Bus (USB)




Oscilloscope

Item Specification
5 CH +400 mV, 800 mV, 2V, ¥4 V, 8 V, 20 V,
+40V, £80 V, +200 V, 400 V
Voltage Range
+4V,+8V, 20V, x40V, £80 V, £200 V, £400
4 CH
V
Measurable DC |  +400 mV - +2 V +20V "
Line-to-Line +4V-+£80V +200V

Voltage Range +200V - 400 V +400 V

100 us, 200 us, 500 us, 1 ms, 2 ms,5 ms, 10

2 CH ms, 20 ms, 50 ms, 100 ms, 200 ms, 500 ms, 1 s,
Time Range 25,55
4 CH 200 us,400 s, 1 ms,2 ms,4 ms, 10 ms, 20
ms, 40 ms, 100 ms, 200 ms, 400 ms, 1s,25s,45
| 5 CH Maximum of 500 k sps by channel
Sampling simultaneously (Peak Mode)
Speed 4 CH Maximum of 250 k sps by channel

simultaneously (Peak Mode)

Vertical Resolution

10 bit

Sampling Mode

General Mode/Peak Mode

AC/DC Coupling

Supportable

Input Impedance

2 M@ at Power Ground Side

& Caution

v" When measuring line-to-line voltage in 2-channel mode for a commercial vehicle
using 20 V or higher voltage, even if the measured voltage is in the range between
400 mV and 2V, it is not measured normally if the range of the oscilloscope is set to

400 mV -2 V.

In the case of a vehicle using 20 V or higher voltage, perform measurement after
changing the voltage range of the oscilloscope to 4 V- 80 V.
e.g.) In the case where line-to-line voltage of 500 mV occurred between a commercial
vehicle’s generator B terminal and batter + terminal, it can be measured normally by setting
the voltage range of the oscilloscope to 4 V - 80 V, and not 400 mV - 2 V.



Multimeter

[tem

Specification

DC Voltage Range

+400mV,+4V,+40V, 400V / Autorange to be applied

Resistance Voltage
Range

0.1Q-10 MR / Autorange to be applied

Frequency Range

1 Hz - 10 kHz/Frequency threshold level: 2.5+0.5 V

Duty Range

0.1%-99.9% @ 1 Hz- 100 Hz

1.0% -99.0% @ 100 Hz - 1 kHz

3.0%-97.0% @ 1 kHz - 3 kHz

5.0% -95.0% @ 3 kHz - 5 kHz

10.0% -90.0% @5 kHz - 10 kHz

Pulse Width Range

10 #s - 1000 ms




Simulation

ltem Specification
Output Range |00V -50V
Voltage .
If output data deviates from the output range (0.0 V
Output Forced Stop
-50V)
Output Range | 1 Hz =999 Hz
Duty 50%
Frequency , .
Voltage Level | Maximum: 5V, Minimum: 0 V
Qutput
If output data on power ground side deviates from
Forced Stop
the voltage range of (-)1.0 V-6.0V
Frequenc
: Y 1 Hz - 999 Hz
Range
Duty Range 1% - 99% @ 1 Hz — 99 Hz (1% or 10% by phase)
Actuator ,
Pulse Width | 10% - 90% @ 100 Hz — 999 Hz (less than 10% by
Control
phase)
Allowable , .
Current Varies depending on frequency or duty




Function Introduction

< @ Measurement +1

Measurement

Oscilloscope

2CH 4CH

Mode Mode

Voltage Resistance
Hz 'y iy
Frequency Duty (%) Pulse Width (ms)
Ve Hz = ng)
Voltage Output Pulse Output Duty Output

® VMI Connection Guide

to USB Mini 2.5m
{0 G1XDDCADO7

Connect VMI to tablet PC as shown above.




Oscilloscope

Oscilloscope function uses total of 4 channels, and 2-channel mode (ground
separation) and 4-channel mode (ground common) can be used. Through the
waveform measured by the channel probe, values of cursors A and B, minimum value,
maximum value, average value, frequency, duty (-) and duty (+) values between A and
B can be measured.

Auto-CH Single-shot Trigger AHEY

4 Max:0aV

DC , NORMAL 4

. " " " L
4 Max:0.2V Avg:01V Mih:-00V

View All
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1. Automatic Channel
Automatic Channel function configures a suitable environment for measurement in

advance, in order to allow convenient panel inspection of sensor and actuator, which

are essential for vehicle diagnosis.

® Individual Setting
The user can configure sensor name and range, etc. for each channel.

e

Auto Channel

ndividual Setting Theme Setting User Setting

® 2cH acH Engine

v CHA Knock Sensor

v CHB Knock Sensor

CH.AUX
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® Theme Setting
Theme Setting configures a suitable environment for measurement, in order to allow
convenient inspection on sensor and actuator, which should be analyzed complexly.

Auto Channel SR

Individual Setting Theme Setting User Setting |

G

enso ) - .
Crankshaft Position Sensor(CKPS) - Inductive Type+Camshatt Position
Sensor(CMPS) - Hall Type

Throttle Position Sensor(TPS)+Front Oxygen Sensor(H02S) - Zirconia Sens:

Front Oxygen Sensor(HO2S) - Zirconia Sensor+Rear Oxygen Sensor(HO2S)
Zirconia Sensor

Throttle Position Sensor(Ts Absolute Pressure

Throttle Position Sensor(TPS)+Mass Alr Flow Sensor(MAFS) |

Throttle Position Sensor(TPS)+Throttle Position Sensor(TPS)

Position ( Position Sensor(APS)

@® User Setting
User Setting allows loading of setting values that are frequently used by the user, apart from
the setting values saved in Individual Setting and Theme Setting.

‘ Auto Channel ™
Individual Setting Theme Setting User Setting

Auto Channel “ | Load Setling ® Save Setting
Individual Setting Theme Setting Jser Setting |
| The current X.Y-axis range setting and the channel name can be saved
with the description.
® Load Setting Save Setting ‘
File name
Open .ous
* Comment
* Comment
Clo:
®© =] c] ®» 2 8 @
|

‘ 1 2 3 4 5 6 7 ] 9 0 Del

a s d f [} h ] k | Next
<o 2z X c v b n m < ‘
‘ o oo s Il el B ‘
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2. Single Shot

Single Shot function automatically stops and indicates the waveform signal if the signal
level configured by the user is consistent with the measured signal.

Single Shot mode is used when the user intends to acquire data based on certain time
during random occurrence such as APS1 or APS2. It helps the user to more easily
identify the waveform change location.

If Single Shot button is selected and a movable trigger cursor is placed in channel area,
“Single Shot Start” button is activated. If “Single Shot Start” button is pressed at a
desired time by the user, once a waveform that the user intends to record is placed at
the desired time, the stopped waveform is output on the screen.

-13 -



3. Trigger

Trigger function allows the user to touch channel area to display a fixed waveform,
which makes the user to easily analyze the waveform.

By touching Trigger icon repetitively, triggers at rising and falling points of the
waveform can be fixed and displayed, or the triggers can be removed.

Touch Trigger icon to enter Trigger Mode, touch a trigger point over a waveform you
desire to fix, and select the trigger point.

When you select Trigger function, the trigger is made automatically at a rising
waveform. If you touch Trigger button again, the trigger is made automatically at a
falling waveform. If you touch Trigger button for third time, Trigger function is turned
off.

If there are no waveforms at the location configured by the user, “No Trigger” message
appears on screen.

& Measurement (o « BB

<
= -F - Oscilloscope

4. Zero Adjustment
This function proceeds zero adjustment for accurate measurement when using current (high or

low current) sensor and pressure sensor in option function.

-14 -



5. 2-channel/4-channel

There are total of 5 available channels in VMI, which include 4 channels (CH-A1, CH-
A2, CH-B1, CH-B2) and AUX channel.

In 2-channel mode, to measure 2 different signals, CH-A configures one channel and
CH-B configures another channel among total of 2 channels (individual ground).

In 4-channel mode, probes of CH-A1, CH-A2, CH-B1 and CH-B2 are used as each
channel. Thus, total of 4 channels can be used (common ground), in which case VMI
battery cable’s (-) clip becomes the ground.

& Measurement (o « BB @& Measurement o « BB

< <
= -F L Oscilloscope = -F L Oscilloscope

FALE Bt L esonr)
CH-A1 — 12V|
e ——(
CH-A2 — 6V |
CH-B1 - &V |

1KQ

1xa (@

{ CH-82 — OV |

2CH -~ Differential Mode 4CH - Single Ended Mode
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6. Channel & AUX

Each channel can be turned ON/OFF or option function can be used by using the
channels and icons at the bottom of screen.

High/low current sensor function can be turned ON/OFF by using AUX icon.

Channel B can be turned ON/OFF, or configured to use the pressure

“ Function to turn channel A ON/OFF.

sensor.
AUX Function to turn high/low current sensor function ON/OFF.
CH.B oy
CH.AUX
® Scope Mode
v Press Sensor(GP400) v ® AUX Low current
0-0 Gasoline Pa 0-0 AUX High current

Diesel Kkg/em2 Aux H-100A AuxH1000A |

Channel Close Channel Apply

{Channel B> <CAUXD

-16 -



7. Overlap
For searching or measuring the saved data, all waveforms are overlapped on a single

screen so that waveform data can be analyzed easily.
Each waveform color and name are indicated as different colors, so that the user can

easily identify them.

& Measurement 2 B

<
= -F o Oscilloscope

8. Time Scale and Cursor Setting
The waveform can be maximized/minimized by decreasing or increasing the time scale.
You can move the cursor to check time difference between cursors.

< > Function to turn channel A ON/OFF.

Cursor A or B can be activated to move its location.

When the cursor is activated, it is indicated as red.

It indicates time difference between cursor A and cursor B.

-17 -



Screen Description

4 Max:01V Avg:-0.1V Mih:-0.2V

DC 4, NORMAL 4

Top

Indicates names and current data that are currently measured on screen.

Bottom

DC

Itis used for measuring most of the sensors, and it is the general measurement
mode.

AC

Since vehicle’s power is an alternating current that is close to direct current,
AC component is present. If DC waveform is placed in AC, the power level is
decreased to 0, and the waveform shape is maximized and output.

It is used for cases such as when measuring ripple voltage in generator diode,
etc.

NORMAL

This mode measures minimum data for indicating sampling speed
(time/section) on screen.

In this mode, since is signals such as surge during a short period are not
sampled, itis suitable for measuring sensors with low signal output speed such
as oxygen sensor or signals of actuator.

Peak

It is used to neatly and accurately measure surge voltage, which is indicated
instantly, such as injector, ignition coil, various solenoid valves, etc.

It recognizes the waveforms current being output, and automatically changes
it into optimum range.

It configures the range to the user defined range.

It outputs a selected channel into a maximized screen.

It reduces the maximized screen to its original size.

-18 -



Environment Setting
Environment Setting on top left corner of the screen allows adjustment of channel
name, range and zero location, etc.

< @& Measurement ORI

Trigger
Avg:-0.1V

200 400 v

" s " i n |
4 Max:0.2V Mih:-00V

80

View All < > A B Stop

-19 -



® Channel Name Setting
Channel name can be changed by selecting Channel Name.

Change Name 3

@® Range Setting
Measurement range can be configured in accordance with the data being output.

@® Zero Location
Zero location can be configured in accordance with the waveform being output.

4 Max:02V Mih:-0.3V

-20 -



Auto-threshold Setting
This function adjusts the location of threshold needed for duty value measurement.

Au d Setting e
This sed to adjust the position of the threshold for the duty value
measurement.

* Auto Threshold Setting On

You can determine the duty value of 50% position of the maximum /
minimum level of data to be measured.

= Auto Threshold Setting Off

Used in special cases, such as duty solenoid valves and can be adjusted to a
position measurement to determine the threshold level to determine the duty
value.

-21 -



Saving and Loading
If Oscilloscope function is stopped, the output waveform data can be saved.
Use button on top to load a saved data.

< @& Measurement (o « BB < @& Measurement (& ™

Oscilloscope

Oscilloscope

Auto-CH Single-shot Trigger

-922.



Multimeter

Voltage Measurement

The voltage uses channel B, and it measures voltage difference between (-) probe and
(+) probe.

As shown in the figure below, it indicates MAX (maximum value), MIN (minimum
value), P-P (maximum value-minimum value) and AVG (average value), which include
current value, and the change amount is indicated as a graph at the bottom of screen.
When (refresh) button on top right corner is selected, all data are initialized.

< @& Measurement o « BB
‘2 o Hz s
Voltage
= - o> e
ENNEINIEE
L
MAX : 0.000 PP :0.000
e.e MN :0.000 AVG : 0.000

& Caution

v" Do not measure 110 V or 220 V alternating current (AC) voltage. It may lead to
causing a serious damage to VMI main body.

-23.



Resistance Measurement

Resistance uses channel B, and it measures resistance between (-) probe and (+) probe.
As shown in the figure below, it indicates MAX (maximum value), MIN (minimum
value), P-P (maximum value-minimum value) and AVG (average value), which include
current value, and the change amount is indicated as a graph at the bottom of screen.
To measure an accurate value, always perform zero adjustment using “Zero
Adjustment” function before performing measurement. Connect (+) and (-) probes,
and press “Zero Adjustment” button.

< @& Measurement € ™

Zero adjustment 29

® How to do “zero adjustment’

Zero adjustment function is for minimize errors while checking the electric
resistance
Users can be done zero adjustment as following steps

g

' ' 1. Be made up the short circuit with connecting channel B's plus & minus

' ' probe as shown below.

s ’-
()
* s
N\ o E

‘ =
MAX : PP "

v M‘N . AVG . 2. Please be careful with nothing touches with end of shorted probe.
o0 : 3. Please press [start] button to do the zero adjustment

Stop

& Caution

v" Measure resistance only when the corresponding circuit for measurement is turned
OFF.
If power is supplied through channel probe, VMI circuit may be damaged.

v Since resistance is affected by temperature and channel probe connection status,
always perform zero adjustment before measuring resistance.

-24 -



Frequency Measurement

Frequency uses channel B, and as shown in the figure below, it indicates MAX
(maximum value), MIN (minimum value), P-P (maximum value-minimum value) and
AVG (average value), which include current value.

Frequency is either indicated as Hz or as number of cycles generated in 1 second. If the
display shows 60 Hz, it means that 60 cycles were generated in 1 second.

< @ Measurement fehn ™ %

Frequency

MAX PIPA:

v . .
ot MN AVG

& Caution

v" Measure resistance only when the corresponding circuit for measurement is turned
OFF.
If power is supplied through channel probe, VMI circuit may be damaged.

v" Since resistance is affected by temperature and channel probe connection status,
always perform zero adjustment before measuring resistance.

-25-



Duty Measurement
Duty uses channel B, and its output indicates MAX (maximum value), MIN (minimum

value), P-P (maximum value-minimum value) and AVG (average value) for 0% - 100%

of (+) duty and (-) duty.
The user can change it to [duty (%)+] and [duty (%)-] to display a desired data.

< @& Measurement & o 1%

Multimeter

Q

P Duty (%)

MAX A 8

v . .
ore MN AVG

Stop

Threshold - Ll ...

CYCLE
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Pulse Width Measurement
Pulse uses channel B, and its output indicates MAX (maximum value), MIN (minimum

value), P-P (maximum value-minimum value) and AVG (average value) of (+) pulse

width and (-) pulse width.
The user can change it to [pulse width (ms)+] and [pulse width (ms)-] to display a

desired data.

< @ Measurement e ™ [

Multimeter

Pulse Width Jdse Width (1

MAX PIPA:

. . .
ot MN AVG

Threshold ccecce b em e s eeeccccccccccfheccccca——-
+P_W -P_W
< i >
£ ]
CYCLE
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Simulation

Simulation function is used for inspecting operation status of solenoid or sensor circuit,
by entering corresponding voltage and pulse in signal line (ECU input terminal) of
sensor or controlling duty.

Simulation test for voltage and pulse output can be proceeded by using channel B.
Simulation test for actuator control can be proceeded by using channel A.

& Caution

v'If simulation test and operation test are proceeded forcefully, the vehicle’s
actuator may break down.

v If the vehicle’s solenoid is operated forcefully over a certain period, it may
cause negative impact on the vehicle’s solenoid.

v" To minimize performance degradation of the vehicle’s actuator, simulation
and operation test should be completed within a short time.

-8 -



Voltage Output

Voltage output uses channel B, and a random voltage signal can be output to allow
inspection of ECU. Maximum output voltage is 5 V, and input voltage can be adjusted
by 1 Vor 0.1V unit by using the arrow key.

< @& Measurement o « BB

.!I. Hz = &

Voltage Output

-
A=

oY
<e=p

Start

& Caution
v

Be cautious to prevent probe (+) and probe (-) from being switched each
other.

v" During simulation test, if voltage inside the circuit deviates from the range,
the indicated value is shown as red text, and the simulation test is stopped.

v" While voltage or pulse output function is performed, the sensor connector
should be removed.

v" (once simulation operation is completed, enter Diagnosis for each Code.
Then, delete fault codes generated by removing the connector.)

v If signal (voltage or pulse output) is entered while the sensor connector is

connected, it can be entered together with the sensor signal to ECU.

-29.-



Pulse Output

Pulse Output function uses channel B. Instead of a certain sensor signal, frequency (Hz)
is transmitted to ECU. Maximum output frequency is 999 Hz, and the input frequency
can be adjusted by 1 Hz, 10 Hz and 100 Hz unit by using the arrow key.

< @& Measurement (o 3 B

Puise Output

1l
LVl U Hz
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Actuator Control

Actuator Control function uses channel A, and this function checks whether operating
signal of actuator, which is operated forcefully by the user defined frequency (Hz) and
duty (-) and delivered to engine, and the actual operating status of actuator.

< @& Measurement o « DB < @& Measurement (€ ™

o B

Simulation

Ve Hz Ve Hz= ng

Duty Output Duty Duty Output
= - Nl o’
1l U
LU Hz L%

;vo y: 50 50.0 ;ro 10 50.0

* Duty Output

In actuator operation test, input signal is transmitted to control circuit as shown in the
figure below.

VMI tests whether the actuator operates properly by transmitting duty signals, instead
of ECU transmitted input signals.

VMI

e

[——10ver 2A }———m——

; CH-A1

||}-

CH-A2
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& Caution

v'If 2 A or higher current flows in the sensor circuit to be tested, ‘Exceeded
Allowance Current’ pop-up is displayed to prevent circuit damage, and the actuator
control function is stopped.

Allowed Current Value has Exceeded -

Allowed Current Value has Exceeded.
Therefore check the following connection status.

Engine Compartment
Junctcr Bom

A Actuator
1
Battery

Current gets cut off If it exceeds over 2A.

* Reason why the Current Exceeded.

1. If the probe has been connected to actuator's power supply
2. If the actuator consumes more them 2A.
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