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Integrated Measurement Interface Box (IMIB)

Model: All

Production: All

ter and Oscilloscope.

ents in the IMIB.
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Integrated Measurement Interface Box

The Integrated Measurement Interface Box - Release 2 gives access to the measuring
technology in the new workshop system. The compact shape of the Integrated
Measurement Interface Box makes it a versatile tool for testing signal transmitters,
data lines and electronic components of vehicles.

The Integrated Measurement Interface Box (IMIB R2) offers the following functions:
* \/oltage measurement
* Current measurement with current clips up to 1,800 A
* Resistance measurement
* Pressure measurement
- Low-pressure measurement up to 2 bar onboard

- Up to 100 bar with external sensor

Temperature measurement with external sensor

Use of:
- kV clip (kilovolt clip)
- Trigger clamp

Multi-channel oscilloscope

Stimuli function

Multimedia test
- Bluetooth
- USB (power and data transfer)
- WLAN
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Integrated Measurement Interface Box (IMIB R2)
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19 20 21 22
Index Explanation Index Explanation
Input 1 for voltage, current, resistance, and
1 diode test 12 Stylus cord
Measurement input 3
2 Input 2 for voltage 13 | Trigger sensor, T00A/1,800A current clamp, 100
bar pressure sensor, temp. sensor
. Measurement input 5
3 Microphone 14 Video test pattern, SPI interface
Measurement input 4
4 Power On/Off button and LED display 15 100A/1,800A current clamp, 100 bar pressure
sensor, temp. sensor, kV clip, SID cable
5 Control buttons 16 USB connector (Type B)
LED displays: WLAN, battery status and ]
6 hard drive access 17 Connections for low-pressure hoses
7 Keypad: numeric keypad and special functions 18 Stimuli output
Hand strap fastening
8 Rubber buffer 19 (strap not included)
9 Cursor keys for quick navigation for the input 20 Cover for RJ45 connector
fields (LAN connection)
Cover for USB connector
10 Speaker 21 (Type A)
1 Touchscreen 29 Cover for USB connector

(Type A)
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If a measurement is carried out during a diagnostic procedure, the result determined by
the Integrated Measurement Interface Box is automatically evaluated in the diagnostics
program and therefore influences the next diagnostics stage. In addition to its use in
diagnostic procedures, the Integrated Measurement Interface Box can also double as

a standalone, portable digital multimeter and oscilloscope.

The measured values are shown on the display screen. It is possible to measure voltage,
current, pressure, resistance, temperature, frequency as well as test Bluetooth and USB
functions. Measured values are not displayed on the display screen if the Integrated
Measurement Interface Box is being controlled by ISTA.

The results are displayed in the Integrated Service Technical Application under
"Measuring devices". Registration and configuration (e.g. of the display language)

is carried out using the ISPl Next Admin client and IMIB operating software (OS) respec-
tively. Software updates are managed using the IMIB OS and are implemented when
necessary.

Shown below are the cables and sensors that are provided with the IMIB R2.
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Index Explanation
1 Two sets of multi-measurement leads
2 Stimuli leads
3 AUX cable for connecting the 100 bar pressure sensor
4 Pressure sensor
5 kV clip
6 100A Current clamp
7 Temperature sensor
8 Ignition trigger sensor

Note: The 1,800 A current clamp and set of low pressure hoses are
optional accessories and must be purchased separately.

Operating modes

The IMIB R2 supports 2 modes of operation: Stand Alone and Remote.

Stand Alone
In this mode the IMIB R2 will operate as a local instrument. All displays and user input
are made at the IMIB R2.

Remote Operation

In this mode the IMIB R2 is remotely controlled by an ISID and supplies the measured
data to the ISID. All visualizations and user interactions take place on the ISID. The IMIB
R2 displays a message indicating the IMIB R2 is in the remote mode. The remote opera-
tion can be cancelled by tapping “unlock” and confirming with the security prompt.

11

Integrated Measurement Interface Box



Standalone Mode

Start Screen

In standalone mode, the start screen displays the menu selection.

Integrated measurement interface box B2

3

--
Q Srimidi
Mukimeter WLAN best SyTehme

The following menus are available from the start screen:

Oscilloscope

Multimeter

Preset measurements
Bluetooth test

WLAN test

USB test

e Stimuli

* Synchro test

* Counter

* Quiescent current

* Quiescent current viewer
* System info

* Settings

* Software update

* Help

12

Integrated Measurement Interface Box



Oscilloscope

When selecting the Oscilloscope, the user is presented with the following screen.

1000 ma

Sensor

u 4

Vilnw

iov A 4

Coupling

DC 4

Filter

Off 4

Inverting

Off 4 >
6
7

Index Explanation Index Explanation
1 Additional commands 10 Cancel
2 Display trace movement 11 Pause / Continue
3 Undo 12 Single shot
4 Channel settings 13 Cursor On/Off
5 Time base settings 14 Reference On/Off
6 Trigger settings 15 Administration
7 Evaluations 16 Report results
8 Recorder / Player 17 Stimuli
9 Signal zoom
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Additional commands
Clicking this button shows or hides additional buttons for moving the trace as well as the
Undo button.

Display trace movement

Moves the associated trace up / down. These buttons will be turned on/off by the addi-
tional command button function. For each configured channel, a pair of buttons appears
in the color of the channel (e.g., green, red, blue, or orange).

Undo
Undoes the adjustment.

Channel settings
Used to configure buttons for each channel. Unconfigured chan-

nels are displayed with “---”. The channel settings can be made K&k
or adjusted while making measurements. After selecting a chan- 1 4
nel, the configuration can be made on the area left of the chan-
nels button. Sensor
U 4
ChX ‘
Selection to assign a channel to one of the 8 physical measuring  ¥/P1v
ports. 10V y
Sensor Coupling
Selection field to select the hardware input to the measurement [ V|
channel. Automatically detected sensors can be pre-set. o
el
Measuring range Off Yy
Selects the measuring range per division in the display (e.g., .
10V/division). Inverting
Off 4
Coupling

Selection of signal coupling: AC (alternating), DC (direct) or GND (ground).

Filter
Sets the hardware-side smoothing filter. Available options are: Off, T00Hz,
TkHz, 10kHz, 450kHz.

Inverting
Sets inverting of the graph. On or Off.
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Time base settings

The time base settings allow for adjusting the resolution of the scope to match the signal
being measured. They can be adjusted while making measurements. Configuration of
time settings can be made after pressing the time base settings button, in the upper
right area of the screen.

Time/Div 50 ns 1ms 205

. , . _ 100 ns 2 ms 50 s
Time settings per division can be made here. Divisions per 500 i g g
box can be set from 50 ns (nanoseconds) to 5 hours. S00ns  10me. 2 min
1 psec 20 ms amin

Note: The other fields in the time base settings 2psec 50ms 10 min
(Buffer size, Streaming mode, Min/Max, etc.) Susec  100ms 20 min

i . ol
are information only. They are grayed out and | 0ksec  200ms 50 min

- - [ = =

cannot be changed. ﬁg sese o e ; :

100 psec 2s 5h
Trigger settings 200 psec 2s
The trigger enables users to stabilize repetitive waveforms 1200 bsec L

and make it appear as though it is static.

Trigger
Selection field for turning the signal trigger on or off.

Line
Graphical representation of the trigger threshold above or below which the signal value
(graph) must be to meet a trigger condition.

* On: Trigger line is always displayed on all measurement screen displays.

* Off: Trigger line is always hidden.

* Auto: Trigger line in only displayed when selecting the trigger settings,
otherwise it’s hidden.

Source
Selection field to set the trigger reference source (CH1, CH2, etc.). This setting deter-
mines which channel is used as a reference to evaluate whether the trigger condition is
met.

Side
Selection field for setting the signal edge which is used for triggering.
* Rising: Rising edge from the lower value to the higher value (e.g., 1V rising to 12V).

* Falling: Falling edge from the higher value to the lower value (e.g., 12V falling to OV).

15
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Level inV
Input field for setting a value that must change for the trigger to start. Settings are made
by either typing the value in the selection field or moving the on-screen line.

Timeout in ms

Selection field for setting the trigger timeout after which a new signal ~ Infinite 100 ms

recording starts. Values range from Infinite (standard operation) to 1ms 200 ms
10 seconds. 2ms 500 ms
Sms 1s

Pretrigger 10 ms 2s
Selection field for setting the pre-trigger condition. Values range from 20 ms 58
0% to 100% in 5 percent increments. Once the trigger condition is = dige

met recording will start, the pre-trigger value corresponds to where
on the display the recording starts. Value of O is the left most position
on the display. Value of 100 is the right most position. Default value
is 50% which correspond to the center of the display.

Evaluations

Nominal evaluations relating to the graphs are displayed on the right side of the screen in
case they have been selected previously. If there are no evaluations on screen, tap the
evaluations button followed by the watermark on the screen. Display selections can then
be made.

Universalsc
imum value

v 2502 mv

;
)

b
™
-
fr

i1

himum value
1384 mv

k-Peak
JE8BE mV

Average value

Maximum value

1
B

age value
605 mV

=

= Minimum value

Evaluations
watermark.

;i Peak-Peak
Frequency

Pulse duty cycle

RMS

©O - ®

HERERRARARARA
I h|E

B
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Recorder / Player

When selected, operating elements for the recorder / player are displayed in the top right
section of the screen. Once a recording has been completed, it can be saved on the
IMIBs hard drive under a user specified name.

Signal zoom

The signal zoom function starts with no zoom level (x1). Zoom levels are adjusted either
by using the selection field in the top right section of the screen or by using the two
functional zoom keys +/-. Zoom ranges from x1 to x2048.

Cancel
Terminates the current measurement display and switches back to the previous screen.

Pause/Continue

The current measurement display can be “frozen”/ continued. While pausing, “frozen”
measurement displays can be scrolled through using the directional buttons on the
screen.

Single Shot

As soon as the trigger conditions are met the measured data is recorded. There is no
further triggering. For “Single Shot”, no trigger timeout can be set. Pressing the “Single
Shot” button once more resets the previous result and re-activates the Single Shot
mode.

Note: The Single Shot mode only works when the signal trigger is switched on!

Cursor On/Off

Once pressed, the cursor function is activated and relevant evaluations and their mea-
surement units relating to the current position are displayed in the top right section of
the screen. There are 4 modes of the cursor:

* Pressing the button once, Time cursor (Cursor ) is activated.

* Pressing the button twice, Amplitude cursor (Cursor =) is activated.

* Pressing the button three times, Time and Amplitude cursor (Cursor #) is activated.
* Pressing the button four times deactivates the cursor function.

The cursor lines can be moved by using either the hardware arrow keys or by dragging
the lines on screen.
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Reference On/Off

Activates the reference curve selection. A separate reference curve selection window
appears. A predefined reference curve matching the current measurement selection is
pre-displayed (if available). Once the curve has been selected, click “accept curve” to
overlay it on the screen. Pressing the reference button again hides the curve.

Administration

Activates a new window where the technician can save, rename and delete their own
curves and measurements. Saved curves can later be called up using the “Reference
On/Off” function from the “Own” folder. Own measurements can be easily retrieved
from the Start Screen under Preset measurements button.

Report

Opens the report preview with a copy of the last
measurement data and a field for individual notes.
It displays the date and time of the measurement
as well the oscilloscope settings and any cursor
conditions. The technician can add thier own com-
ments using the “Comment” button. The report
can be saved as a PDF file using the “Save” but-
ton. It can then be printed. The name of the report
file consists of the name of the measurement and
the date and time of the report file creation

(e.g., Universalscope_20180621_105943.pdf).

Stimuli

Reporl ¥
- ]
Seons wemimarast
-]
® ®

Stimuli is a function generator to create signals. Stimuli settings can be made during
ongoing measurements. Three general physical variables are available to create signals:

* Voltage from 0.1V to 40V (DC, Sine, Rectangle, Saw tooth)

* Amperage from TmA to 120mA
* Resistance from 50Q to 12.8kQ

Once the settings have been made the function can be activated by pressing the “On”
button in the lower right corner of the display. Pressing it again turns off the stimuli func-

tion.
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Multimeter

Using the Digital Multimeter's measurement menu, the technician can simultaneously
configure two channels entirely independent from one another in numbers and by means
of a bar display. The following measurements can be taken:

* VVoltage (AC/DC)
* Current (AC/DC)
* Resistance

* Diode

* Pressure

* Temperature

Multimeter
= —
.« =0.006V © @
Sans
0009 W4 g B
e Coupling
l Ll ;- d H
£ Fonge
" ¥ sy py
-
« =0.001 V
0000 "W .
= oc
l 3
5

EdTh &

Note: Channel settings are referenced in the oscilloscope section

of this manual.

Preset measurement

This measurement menu offers default measurement settings for all motor vehicle-relat-
ed measurements. Automatic default settings and a good reference curve for the oscillo-
scope are available for every default measurement.

Preset measurement

Component test Pelrol

AT ol

©o

¥’ |

Haall seensan

E Angie puisn gencraton

Lamshatt sonsor

| At o
Teniesaluie sesoi
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Bluetooth test

This measurement menu allows technicians to search and display vehicle-related blue-
tooth connections. After that, the technician can connect the IMIB with the vehicle’s
selected bluetooth device and test it for proper communication.

Bluetooth search

BN ... X

Piease start the search.

©

WLAN test

This menu allows technicians to search and display Wi-Fi connections. Names of con-
nections and their signal strength are displayed. When selecting “vehicle filter active”,
only vehicle-related connections are displayed. Afterwards, the technician can connect
the IMIB to the vehicle’s selected Wi-Fi connection and test it for proper operation.

WLAN connection establishment
HMulwark na=a Subely pe Eigeual alrangh

s e pey “ “
Frasgmord
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USB test

In this menu, tests can be performed on the vehicle’s USB ports. The load test mea-
sures voltage and current supply of the USB port and the media test evaluates whether
the list of media stored on the IMIB (MP3) is recognized by the vehicle.

Load test =

..........

Connect the USE part of the IMIBR2 to the wehicle.

0 ®

Synchro test

This measurement menu allows the technician to measure and compare two pressure
conditions using the IMIBs two low pressure ports (no. 7 & 8).

Counter

The technician can use this menu to record the frequency, duty cycle, duration period
and the number of evaluated periods since the start of measurement of a clocked signal.

Quiescent current

This menu is used for recording current when performing a current draw test. The dura-
tion of the recording can be set from 30 minutes to 72 hours and later saved as a mea-
surement file.

Quiescent current viewer

This function alows the technician to display and evaluate the saved measurement file
created when performing a current draw test.
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Measuring Devices

The measuring devices (Multimeter, Oscilloscope, Signals) are component parts of the
ISTA workshop system. The corresponding measuring devices hardware, as well as the
periodic measurement data logging, preparation of information, and provision of the
results, are all performed by the IMIB connected via LAN.

How to start the measuring devices:

* Call up the measuring devices via the "Measuring devices" selection in the naviga-
tion area.

* Select the "OK" button. The "Connection manager" mask appears.

* Select the desired IMIB and click the "Set up connection" button. The "Measuring
devices" tab will then appear with the preset "Multimeter" preset tab.

16 E A & @ EE
VIN GAZ00 Wiohicks PG ZESIECHANSE SO xivmee MENALITOAUSILLEE0

WVehide nformation

"Measuring devices" tab
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s S o 2 o B ® X
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il o ]
| rEwigsTa41 S 17279248 172 Plocked
| QEWLETRRLE 0 e TT22a248 211 ke
CSWLETEILN S 17220 248.155 Efocked
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Cancet s -
T

"Connection manager" mask

Switching to Another Tab

When switching between the measuring devices tabs, the most recently made setting

will be retained.
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Multimeter

The "Multimeter" tab contains display and control elements for two multimeters that are
separately displayed in the content range, separated into two boxes. Besides individual
measurements, the device also supports parallel measurement via Probe 1 and Probe 2
for resistance, direct/alternating voltage, direct/alternating current, as well as the diode
test. Furthermore, parallel measurements with Probe 1 or 2, as well as a sensor (kV
clip/RZV cable [resting voltage cable], clip-on ammeter, pressure sensor, or temperature

sensor), are possible.

Each multimeter consists of a display area (left) and a settings area (right). With the "Quit
measuring devices" button in the action line, you can return to the "Measuring devices"
tab.

— —
Technica Appication L IS A s e (@ m 2] = (X
Fgat-Nr.. DASET23 Fahrzeog JerfESRILIMIIZ0NNSZIEUR LL /20051085

Towstsplize 7 Ku-Clip /AR Kabsl  Suomeange

Tempervlarmarmor

MR/ MAX Standhild Mada: | L#] ||&H|m|ﬂ..ﬂ |I}L'h |-H|
SR ) S— e e e

Range: AH HV| r|

Tasepiize 1 Tasmiplue 2 EW-Clip ' RIV-Habal m

I rischesi i Temperytarcansor

Standbilid Mode: 0 | acv| ocv||aca| EERY |
we EIHIE]

Massgarite
pasnden

"Multimeter" mask
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Display Range

The display area shows the measured value with its physical unit of measurement
highlighted in color. The measured values of Multimeter 1 (connected with Probe 1 by
default) are displayed in green; Multimeter 2 (connected with probe 2 by default) displays
measured values in red.

Under the display area, there are two buttons with the following functions:

<& MIN/MAX: If you click this button, the two limit values are shown at the bottom left
of the display window. "MIN" corresponds to the lowest value in the peri-
od of measurement, e.g. "Imin = 6 A". "MAX" shows the highest value,
e.g. "Imax=7 A".

& Freeze-frame: This function "freezes" the measurement; the last measurement is
thus retained. You can also trigger the freeze-frame function at the
probe and then read the value at the tester. If you click the button
a second time, the measured values continue to be displayed.

Range
The setting range is located at the bottom right of the mask, divided into an area for
Multimeter 1 (top) and Multimeter 2 (bottom). At the top, there are six buttons for select-
ing a measurement source (probes and sensors). Under these are the "Mode" zones for
setting the measurement type and "Range" for setting the measurement range.

Source (measurement source)
The following measurement sources are used:

* Probe 1: for resistors, direct/alternating voltage, direct/alternating current,
diode tests.

Probe 2: for resistors, direct/alternating voltage, direct/alternating current,
diode tests.

kV clip/RZV cable: for high voltage measurements in ignition systems.

* Clip-on ammeter: for direct and alternating current.

* Pressure sensor: for pressure measurements, e.g. cylinder 1 compression.

» Temperature sensor: for temperature measurements in liquids, e.g. oil temperature.

After the source has been selected, the button will be displayed in the color of the mask.
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Mode
The possible settings change according to the selected source. After selection of a
mode, e.g. "DC V", it is highlighted in the color of the mask.

The abbreviations are defined below:

e QQ: Resistor measurement

AC V: Alternating voltage measurement

DC V: Direct voltage measurement

AC A: Alternating current measurement

DC A: Direct current measurement

t+ : Diode test

Range
The range changes according to the source. The measuring device will automatically be
set to the highest measurement range by default; however, you can manually adjust it if
required.

o If the displayed measurement value lies outside the manually
selected range, the display changes to "++++" or "----",

26
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Using the Multimeter
How to perform a resistor measurement with Multimeter 1:

Select the source "Probe 1",
Select the "Q" mode.
Connect the DSO cable 1 to the IMIB.

Connect the probes in parallel with the load/resistance
while isolating that part of the circuit.

Perform the measurement.

How to perform measurements on two signals simultaneously, so that you can
measure battery voltage and current, for example:

Select the source "Clip-on ammeter" on Multimeter 2.

Select the "DC A" mode on Multimeter 2.

Select the range matching the selected clip-on ammeter on Multimeter 2.
Select the source "Probe 1" on Multimeter 1.

Select the "DC V" mode at Multimeter 1.

Connect the clip-on ammeter to the IMIB.

Connect the clip-on ammeter lead around the vehicle’s negative cable
in the direction of current flow.

Connect the DSO cable 1 to the IMIB.
Connect the probes to the battery poles.
Click the button on the probe to freeze the measurement.

Evaluate the measurement.
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Oscilloscope

Two time-dependent variables are measured with the dual channel oscilloscope. The
screen displays measured and processed curves and results in the left (display) area.
The IMIB settings can be adjusted in the right (setting) area.

Integrated Sarvice ] | I'm ] —
Technical Application y°] A 99 W B &= |7 F X
Fgse-lar: DA S5T2I r 3 JerlESOJLIMIZI0i/NS2 TEUR LL /2005 505
R—— ']
Multimeter ‘Dszileskep BT
Cursor Referenz Cifferanz
s (1 Mz Coupled F b q F
Display Time
Log Hecond Compress Pesitien
L] 505 b
ms/Diy
1 2 | b
Trigger
- 2 ! = Source
CH1 | el Stomzange
Source Source - | -
Stromzande D ckeanar Position
e - - | - | i I W) w
Oiffset || Offset Level
| 1Y% | v . ?IIS‘.|'! Fe 5% w
Wiliiw WTDiv Slope
Ref Cur 10.0mY Trigger: Aute =] | = : | | = | = |
Diff.Cur  10.0mY L3 all i oo <k : ) .
ACUF 200V oupling Coupling | L i
GHD |I,_'.'.'-:_ pc || ehe | ac I o ||| e (LTS [Sinale
Elnstallung Elnstallung Massgerite
spaichern laden | lschan basndan

"Oscilloscope™" tab

Display Area
The display area is divided into the following:

» Graph display: for graphical plots of curves.

* Measured value display: for numerical display of voltage and time values.
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Graph Display
With linear scaling, the graph display is divided into a 10 x 8 grid. With logarithmic
scaling, the y-axis is divided into 4 groups of 10; the x-axis remains unchanged.

2nd Gridline  Frogress gth Gridline

\ 4

Feference
cursor
Trigger
mark
T Differential
y-aids cursor

¥-axis —m

Graph display
Depending on the application, a trigger mark, two cursors and a progress bar on the top
edge will appear in the graph plot.

So that you can distinguish between curves and correctly assign their settings, the curve
from Channel 1 (CH1) is green and the curve from Channel 2 (CH2) is red. Cursors, trig-
ger marks and progress bars are white.

The frequency of graph updates depends on the sampling rate set on the oscilloscope.

The following presets apply for individual areas:
e Sampling rate < 100 s: Time interval 10 ms.
* 100 ps < sampling rate < 1 s: Time interval 300 ms.

e Sampling rate = 1 s: Record mode (Record). The curve progresses in linear
steps of approx. 4 pixels from right to left and is recorded at the same time.
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Measured Value Display

Below the graph display, there is a display consisting of 3 columns for numerical values

and status messages.
Ref.Cur

Diff Cur
A Cur

0176 V
0.332 V
0.156 V

Measured value display

4 .99 ms
200.47 Hz
86.60 %

0.52 ms

The meaning of the displays is described in the following chapter.

Range

Trnigger:

Auto

Status:

The controls for setting the oscilloscope are located on the right-hand side of the mask.

The controls are arranged in five settings:

* Cursor (exclusively arrow keys for reference and difference)

* Display
* Time

* Channel
(channels CH1 and CH2)

* Trigger
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Cursor Ref Dlﬂ‘ ;
CH 2 Coupled | L | ” J W]
Display , Time
Log Record Compress I*l‘ Position
Time/Div
[ =m>]
Trigger
= Source
CH 1 i s Probe 1 I
Source Source A
Probe 1 Probe 2 e
| | Position
- - - +50 % w |
| I |
Dl‘fs&t Offset La_val_ .
DL 1m|u NEXM
ViDiv ViDiv Slope
| |
7Y T [P W B - [
Coupling Coupling Mode




Cursor and Display Settings
The "Cursor" settings group contains the following buttons:

& CH1, CH2: When clicking and locking a button, the two cursors will appear in the sec-
ond and eighth grid line of the graph display for the respective curve (reference and dif-
ference). The cursors can only be displayed for one channel respectively: For example,

if you lock the "CH2" button, then the "CH1" button will be simultaneously unlocked.

If you click the same button once more, the measuring cursors will be faded out again.
You can move the reference cursor along the x-axis with the two reference arrow keys
and the differential cursor by using the differential arrow keys. The cursors move pixel by
pixel; their speed increases the longer you hold the arrow key down. As soon as a cursor
reaches the edge of a measurement curve, the respective arrow key can no longer be
operated.

<& Coupled: is activated only if one of the "CH1" or "CH2" buttons, is active. If the
"Coupled" button is locked, then the differential cursor moves when the differential cur-
sor is displaced, maintaining constant spacing. With the differential arrow keys, you can
continue to displace the differential cursor separately. If you hide the cursor for one
channel and later show it again (cursor key locked), the "Coupled" button adopts the
most recently displayed state.

Cursor Ref. Diff.
m CH 2 Coupled LRI K BN
[Display Time
Log Record Compress m Position
TimefDiv
4 2ms| p
Trigger

Source

SOurce Source

Probe 1

L

| Probe 1 Probe 2 o

L Position

- . [4 l[ +50 % | w

| SE—

Offset Offset Level

— 1

[4 +2 %) w ||| .a -5355|v 4[ +34 % W

ViDiv ViDiv Slope

| & 6V [ w ||| a nr] - m neq

Coupling Coupling Mode

ovo [ 2 |IED [owo ][ ~ IR | 231 (Vo [
Cuit measuring
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The following applications are linked with the cursor function:

* Measuring curves: The oscilloscope determines the following points
and shows the values in the measured value display:

Intersection of reference cursor with the curve ("Ref.Cur")

Interface of differential cursor with the curve ("Diff.Cur")

Voltage difference between the reference and differential cursor ("Cur")

Output of Set values: When you select the "CH1" or "CH2" button in the
cursor settings group

The following counter values are entered into the measured value display:
* Period ("t")
* Frequency ("1/11")

Sample ratio of selected channel ("t/T")

Time lag between reference and differential cursor ("t")

* Zooming compresses the curves. In compressed mode, you can
select and zoom in on a curve section.

Cursor Ref, Diff.
m cH2  Coupled ][ <]]»
Display Time
Log Record Compress m Position
Time/Div
4 2ms| b
Trigger
Source
Source Source "
Probe 1 Frobe 2
[ R i Position
il s, w il +60 'ﬁl -
Offsat Offset Level
[A +2 % w e -6 || v - +34 %) W
| ViDiv ViDiv Slope
Y 5| w e 'I‘ul" - pos neq
Coupling Coupling Mode
oo [ ac |[EEN [ovo || #c |0 | 700 orm [ned
Cuit measuring
devices
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The "Display" settings group contains the following buttons:

& Log: logarithmic scaling on/off, as default y-values are presented in linear fashion.
When clicking and locking the "Log" button , the y-axis switches to logarithmic scaling in
value ranges up to 4 groups of 10. Negative measurements are zeroed in the logarithmic
display. Clicking the button a second time switches back to linear scaling.

<& Record: record mode on/off. When clicking and locking the "Record" button, the
record mode will be started. The process can be interrupted by once again clicking on
the "Record" button. The record mode is automatically stopped in the "Single" trigger
mode if a trigger event occurs (trigger level, ramp). All settings for the "Channel", "Time"
and "Trigger" groups are locked. The record mode is only accessible if the "Compress"
button is not locked.

<& Compress: scales the x-axis over the entire curve. When clicking and locking the
"Compress" button, the x-axis is scaled so that the entire and most recently recorded
curve can be shown in the measured graph display. The "Record" button and those for
the trigger mode (Auto, Normal, Single) are deactivated. The "Compress" button can
only be clicked after a curve has been recorded. Mark a section of the compressed curve
(either Channel 1 or 2) with the reference and differential cursor. Click the "Compress"
button. The oscilloscope zooms in on the marked curve section to the normal scaling

of the x-axis.

Cursor Ref. Diff.
[ 1
TN i e [ ][D]
Display Time
Log Record Compress Position
Time/Div
4 I 2ms| p
Trigger

Source

Source Source B

|

! Probe 1 Frobe 2 Paosition

| - -~ - 50 % -

Offset Offset Level

| & 2w | a -sai.]v al| +unlw

ViDiv ViDiv Slope

| -~ 5V | w s J 1‘I.I"| - m neg I

| SE— |

Coupling Coupling Mode

o[ 2 [E v | |0 | e

Chuit measuring

devices
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By increasing the sampling rate with the "<Time>/Div" arrow keys, you can zoom in
further into a curve section until the curve is completely expanded.

With the "<Range>/Div" arrow keys, you can extend the curve in the vertical direction.
This does not enhance the resolution, however.

The settings group contains display ranges for the set values and two arrow keys which
can be used to adjust the set values.

<& Position: You can move the section along the x-axis if the recorded curve can no
longer be completely displayed in the measurement value display. With the arrow keys,
you can zoom infout the section from O to 100% along the saved curve. The longer you
hold the arrow key down, the faster the section moves. The percentage value indicates
in which section of the saved area the section is located.

section memary range
77
|0 % _ S0% 100 %
e e e e Sl el
| iz g - =W -

recorded curve

As long as the reference and differential cursors are displayed (with channel CH1 or CH2
in the "Cursor" settings group selected), the section can only be displaced between the
two cursors. To scroll through the entire memory, you have to deselect both channels in
the "Cursor" settings group.

The visible section is displayed in the graph
display by the size and position of the status
bar at the top of the display.

& <Time>/Div: This is where you define the
sampling rate, in other words, it determines
the horizontal scale of the graph which
appears on the oscilloscope screen. The
associated unit, e.g. "ms/Div", is displayed
via the left arrow key.
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Channel
This channel settings group has two buttons, "CH1" and "CH2". Each channel has a
Source, Offset, <Range>/Div (Range/Unit) and Coupling display range selection.

Source: The group of sensors. A signal is transmitted to the oscilloscope via a sensor.
Select from the possible sensors:

* Probe 1 andlor 2

* kV clip/RVZ cable

* 50 Aor 1000 A clip-on ammeters

* 3.5 bar or 100 bar pressure sensors

* Trigger clamp

* Temperature sensor

Cursor Ref, Diff.
_on ECEE (D[]
Display Time
Log Aecord Compress m Position
1 F
Time/Div
4 2ms| p
Trigger
Source
Source Source ™~ e
P 1 P 2
ke I il Position
) b F v -~ +50 %) W
| Offset Offset Level
ol c2x[v|la] wx[vifa] +ux]v]
| ViDiv ViDiv Slope
‘_] v | b [-.:N| 1‘ul'| - pas |10
| Cuﬁpling Cuﬁpring Mode
GND || AC m GND | AC m m Morm Elngq
Quit measuring
devices
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Select a sensor with the arrow keys. If the sensor is not yet connected, a corresponding
message appears.

& Offset: The signal displayed on Channel 1 or 2 can be respectively overlaid with a
constant component or a DC voltage (offset). The offset value is preset to
0%; you can change the range +100% of the y-axis.

<& <Measurement range>/Div: This setting designates the group of measurement
ranges and depends on the sensor selected. Set the
range with the arrow keys; it will be displayed in the
associated display range. The physical unit is above
the left-hand arrow key.

The set range is transferred to the y-axis.
<& Coupling: Signal coupling for the corresponding channel.
The following settings are possible:
< GND (Ground): The input is decoupled from the sensor and is grounded.

<& AC (Alternating Current): Only alternating current components are represented
in the curve.

< DC (Direct Current): Alternating and direct current components are represented
in the curve.

The buttons for the non-available coupling types are gray.
Trigger
In the "Trigger" area, you can set the source, the (trigger) position, the trigger value

(level), the slope and the mode. The current trigger position and trigger value are
indicated by an arrow, with the arrow direction indicating slope.

<& Source: The group of sensors. A trigger signal is transmitted to the oscilloscope
via a sensor.

Select from the possible sensors:
* Probe 1 andlor 2
* kV clip/RVZ cable
* 50 Aor 1000 A clip-on ammeters
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Select a sensor using the arrow keys. If the sensor is not yet connected, a corresponding
message will appear.

<& Position: With the arrow keys, you can displace the trigger time along the x-axis
between 10% and 90% along the graph display. The default setting is 50%;
the signal in this case is triggered in the middle of the graph display.

<& Level: With the arrow keys, you set the amplitude at which triggering should occur
as a percentage of the y-axis.

< Slope: Defines whether triggering should occur on the positive or negative slope,
whereby only one switch ("pos" or "neg") can be activated at one time. If both
buttons are inactive, the trigger is activated whenever the set trigger value is
reached, regardless of whether this occurs on the rising or falling slope.

< Mode: Except in record mode, a trigger mode is always active. The default setting
is "Auto".

<& Auto: If no trigger is set, then an untriggered image will be shown.

<& Norm: Prerequisite for a display is the availability of a trigger.

<& Single: Stops the oscilloscope measurement after the first valid trigger signal.
If you click the "Single" button again, the mode is reactivated and recording

of another measuring signal can begin.

Cursor Ref. Dt
K i oo (D[]
1
Display Time
Log Record Compross m Position
Time/Div )
KO0
Trigger
Source
SN prove 1]
Source | Source )
Probe 1 FProbe 2 Position
il 1 s, . F +60 % | W ]
Offset Offset Level
AI +2 %| W . —53*.|"' il +34 W) W
ViDiv ViDiv Slope
" sv|w| | . nr| - 10| neg
Coupling Coupling Mode
own [ [ [ ] a0 | 0 s
Chuit measuring
devices
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Record Mode
In record mode, the measurements are recorded without being triggered continuously
and temporarily stored.

Recording begins when you click the "Record" button. During recording, the latest mea-
surements are presented in the graph display. The remaining memory capacity is contin-
uously displayed as a percentage in the measurement display.

The trigger mode cannot be reactivated until the record mode has been stopped by
clicking the "Record" button.

Recording may be stopped by the following events:
* Repeated clicking of the Record button
* Reaching of the preset trigger level (depending on the trigger mode)
* Memory full

After completion (manual or automatic) of data recording, the "Compress" button is acti-
vated and the entire curve along the x-axis is compressed to the width of the graph.
Various tools are available for closer examination of the curve, using cursor settings and
the adjustment of values under "Time".
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Action Line
The action line contains the following buttons:

& Save settings: You can save oscilloscope settings. Saved settings are stored on the
ISIS workshop server and are thus available on every ISID that is linked
to the respective ISIS in online mode. You start the operation
by selecting the "Save settings" button in the action line. The "Save
oscilloscope settings" mask appears. Enter a name in the "Save under"
field under which the settings should be saved. The workshop system

checks whether the name has already been assigned.

"Save oscilloscope settings" mask

A CIE bl [E o @ i @ [ = [
WiH Wi KL 6. KL 30

W|

-

HAEEARDENNES

E;T%jl]ﬁi jiﬁ'

6o
|

e

Ei

Cancal

"Save oscilloscope settings" mask (no current screenshot)

& Load/delete settings: The button is only active if oscilloscope settings have been
saved. You can load or delete saved oscilloscope settings
after you have clicked this button. The "LLoad oscilloscope
settings" window opens with a list of saved oscilloscope

settings.

Select a line and click one of the following buttons:

<& Load: The settings are loaded into the oscilloscope. The window closes.

& Delete: Deletes the selected settings. The window stays open.

<& Cancel: Closes the window after opening.

Integrated Measurement Interface Box



"Load oscilloscope settings'" mask
U I T P O = O O =

Kl 1% - W NF -

Loy
KN

<& Quit measuring device: The IMIB is reset, any activated signals are switched
off, and the workshop system returns to the
"Measuring devices" mask.

Signals

The signals feed defined direct currents as well as direct and alternating voltages to the
sensors and leads or simulate resistances. You can observe the effects with measuring

instruments.

With the "Signals" tab, you parameterize the signal functions of the IMIB.
“Signals” tab

o P O - = R T R 3 O R

m&“ Tachrmsal

Wi Wihicke:

Mg [nsacns

ﬂ i
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e

Ampitada Amplitude | Resisior
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Signal
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Doty cyicie
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The content range contains a settings group for each of the signal sources, i.e. direct
voltage, generator, direct current and simulator.

The settings for "Amplitude", "Frequency", "Sample ratio" and "Resistor" consist
respectively of a display range for the set value and two arrow keys left and right, with
which you can adjust the signal. The longer you hold the arrow key down, the faster the
signal value changes.

The setting "Signal" provides a separate button for the "Rectangular" and "Sinusoidal"
signal types.

Select a signal by clicking its heading. It is not possible to make multiple selections.

If you switch to Multimeter or Oscilloscope and then return to Signals, then the most
recent setting is retained. However, if you quit the Measuring instruments and then call
up Signals again, then the settings will be reset to the default values.

The buttons in the action line have the following functions:

» Start/Stop: Transmits the set signals to the IMIB. In the message line, a message
appears, indicating that the signals are active. When you click the button
a second time, you switch the signals off again.

* Exit measuring devices: Switches active signals off, sets the measuring instru-
ments back to the IMIB, and returns to the "Measuring
instruments" tab.
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Using the Oscilloscope

How to set direct voltage or direct current:
* Click the name of the signal source: "Direct voltage" or "Direct current".
» Select a value in the appropriate signal source with the arrow keys.
* Click the "Start/Stop" button.

* Click the "Start/Stop" again when you wish to terminate the signal feed.

How to adjust the alternating current generator:
* Click the name of the signal source: "Generator".
 Select the signal form: "Rectangular" or "Sinusoidal".
* Set the amplitude and frequency with the respective arrow keys.

* |f you have selected the "Rectangular" signal form: Set the sampling rate
with the corresponding arrow keys.

* Click the "Start/Stop" button.

* (Click the "Start/Stop" again when you wish to terminate the signal feed.

How to simulate a resistance:
* (Click the name of the signal source: "Simulator".

 Set the desired resistance with the corresponding arrow keys.
The permissible resistance values are displayed in the window.

* Click the "Start/Stop" button.

* Click the "Start/Stop" again when you wish to terminate the signal feed.
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Workshop Trolley

YA

Workshop trolley with Integrated Service Information Display
and Integrated Measurement Interface Box

Index Explanation
1 Integrated Service Information Display (ISID)
2 Integrated Measurement Interface Box (IMIB)

The workshop trolley used for Group Tester One, or GT1, can continue to be used for
the new workshop system. It is simply a case of having to exchange the brackets for
GT1 with the brackets for the Integrated Service Information Display. The brackets
were delivered with the Integrated Service Information Display (ISID).

Top view of ISID mounting brackets Bottom view of ISID mounting brackets
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Basic Measurements

Wire Test
Cables needed:
e Stimulus Cables e Measurement Input 1 Cables
TechmicalApicain : # ] [ @ W 72 =

WM Wekiche

M o o
‘Widarstand
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IZ‘ i Bl
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A =]
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& Stimuli 1 akiie
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Procedure:

Connect B- from Stimulus Cable to B- of Measurement Input 1.

Connect B- from Measurement Input 1 to a ground on the vehicle.
Connect B+ from Stimulus Cable to one end of wire being tested.
Connect B+ from Measurement Input 1 to other end of wire being tested.
(1) Select the “Signals” tab.

(2) Select the “Generator” column.

(3) Set the voltage for the “Amplitude” setting using the 2 arrows,
to the voltage of the circuit tested (for example 5V or 12V).

(4) Select the “Start/Stop” button to start generating the voltage signal.
(5) A warning message is shown indicating “Stimuli ist Aktiv!”
(6) Switch to the “Oscilloscope” tab.
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Wire Test (continued)

Integrated Service Bt [ [ 1 =
Technical Apgiicaton F| = > [ B E ? o

BduRimeter
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Gawe setling: delete setting devices

(7) Select one of the 2 channels (in this example, channel 1 is selected).

(8) Select “Probe 1”(Measurement Input 1) from the “Source” setting
under channel 1.

(9) Select “10V” from the “V/Div” setting under channel 1.
(10) Select the channel 1 cursor “CH 1”.

(11) The cursors can be moved to a different part of the signal with the
“Referenc/Differenc” arrows.

(12) The signal above indicates a good wire. Any other signal indicates
an open or shorted wire.

(13) Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).

* Also try setting the Time/Div to 200 ms.
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Wire Test - Standalone

Cables needed:

e Stimulus Cables * Measurement Input 1 Cables
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Wire Test (continued)

Procedure:

Connect B- from Stimulus Cable to B- of Measurement Input 1.

Connect B- from Measurement Input 1 to a ground on the vehicle.
Connect B+ from Stimulus Cable to one end of wire being tested.
Connect B+ from Measurement Input 1 to other end of wire being tested.
(1) Select the “Oscilloscope” from the main screen.

(2) Select the “Stimuli” button.

(3) Select “Voltage”.

(4) Select “Rectangle” from the wave form selection column.

(5) Set the voltage for the “Amplitude” setting using the plus or minus buttons,
to the voltage of the circuit tested (for example 5V or 12V).

(6) Press the “On” button to start generating the voltage signal.
(7) Press the “Exit” button to switch back to the “Oscilloscope” screen.
(8) Select one of the 4 channels (in this example, channel 1 is selected).

(9) Select “# 1”(Measurement Input 1) from the “Source” setting
under channel 1.

(10) Select “5V” from the “V/Div” setting under channel 1.
(11) Select the cursor using the “Cursor II” button.

(11) The cursors can be moved to a different part of the signal with the hardware
keys or by dragging them using the stylus.

(12) The signal above indicates a good wire. Any other signal indicates
an open or shorted wire.
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Closed Circuit Current Monitoring

Cables needed:
e IMIB and the “Clip-on probe 50A or 100A”
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Procedure:

(1)
(2)

(3)
(4)

(5)
(6)

(7)
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Select channel 1 or 2.

Change the “Source” to “Clip-on probe 50A or 100A”
(confirm calibration prompt).

Set “A/DIV” to “10A”.

Change the “Time/DIV” in the “Time” box to “1 s” to start
the value can be changed if longer recording time is needed).

Select the “Cursor” for the channel selected, 1 or 2.

Once the measurement is started, press the “Record”
button to start monitoring.

Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).
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Closed Circuit Current Monitoring (continued)
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(8) Select the “Record” button to stop recording.
(9) Select the “Compress” button to start analyzing the recorded signal.

(10) Change the “Time/DIV” in the “Time” box to the value which makes the signal
easier to view glitches.

(11) Change the “Position” in the “Time” box to scroll through the signal.

(12) The white bar along the top of the display indicates the part of the entire signal
being viewed.

(13) The cursor(s) may be moved to display the value of different parts of the display.
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Closed Circuit Current Monitoring - Standalone

Cables needed:
e IMIB and the “Clip-on probe 100A”

Integrated measurement interface box R2 ElR
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Quiescent current measurement

Meas.rement dursson
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Procedure:

(1) Select “Quiescent current” from the main screen.

Plug in “Clip-on probe 100A” into measurement port 3 or 4
(confirm calibration prompt).

(2) Set the desired “Measurement duration” from the dropdown menu.

(3) Press “Start” button to begin recording.

Press “Stop” button to stop recording, otherwise recording will stop when
“Measurement duration” has elapsed.

(4) Using “Start point” and “End point” buttons, narrow the recording to a specific

time (if desired).

100 A

100 mA

10 mA

o1z
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Trarsherned changs
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Recording and Analyzing Measurements
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Procedure:

(1)
(2)
(3)

(4)
(5)

(6)
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Start recording the signal by pressing the “Record” button.
Stop recording the signal by pressing the “Record” button again.

The “Compress” button is then highlighted and the entire signal
is compressed on the display.

Press the “Compress” button to enter the analysis mode.

In the “Time” box, scroll backward or forward to scan the recorded signal
(a white status bar is displayed at the top of the display, which shows the
part of the signal being analyzed).

The screen may be printed at any time using the print button.
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Alternator Test

Cables needed:

* Probe 1 (Measurement Input 1)
e 1800 A Clip-on probe
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Procedure:
Connect B+ of Probe 1 to the engine compartment battery post.
Connect B- of Probe 1 to the engine compartment ground post.

Connect the 1800 A Clip-on probe to the B+ cable at the engine compartment
Jjump point.

(1) Select channel 1 and set the “Source” as “Probe 1”.
(2) Set the “V/DIV” to “1V”.
(3) Set the “Coupling” to “AC”.

(4) Select channel 2 and set the “Source” as “Clip-on probe 1800 A”. A pop-up
message prompts to calibrate the clamp first before connecting to the B+ cable.

(5) Set the “Time/DIV” under the “Time” box to “1 ms”.

(6) Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).
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Alternator Test - Standalone

Cables needed:
* Probe 1 (Measurement Input 1)

e 1800 A Clip-on probe
Universalscope

- a LEE p
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Procedure:
Connect B+ of Probe 1 to the engine compartment battery post.
Connect B- of Probe 1 to the engine compartment ground post.
Connect the 1800 A Clip-on probe to the B+ cable at the engine
compartment jump point. — @
(1) Select channel 1 and set the “Source” as “#1”. 1ms 4
Samphng Ireq, m Hz
(2) Set the “V/DIV” to “1V”. 40 MHz
“ . ) “ 7 Buffer size
(3) Set the “Coupling” to “AC”. AR
(4) Select channel 2 and set the “Source” as “#3 or #4”. Straming mode
Off
(5) Set the “Time/DIV” under the “Time” box to “1 ms”. Min/Max
On
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Secondary Ignition Test

Cables needed:
"'\-.-‘-
* KV Trigger Clip
e Adapter Cable 12 7 050 L.
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Procedure:

Remove the coil to test, and install the adapter lead between the coil and spark plug.

Clip the KV trigger onto the adapter lead.

(1)
(2)
(3)
(4)
(5)

(6)

Select channel 1 and set the “Source” as “KV clip”.
Set the “V/DIV” to “10,000V”.

Set the “Time/DIV” under the “Time” box to “1 ms”.
Set the “Cursor” to “CH 1”.

Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).

Repeat the test for all the cylinders.
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Checking Injector Signal

Cables needed:
* Probe 1 (Measurement Input 1) or
* Probe 2 (Measurement Input 2)
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Procedure:

Connect B+ of Probe 1 or Probe 2 to the P_EVZ signal line at the DME.
Connect B- of Probe 1 or Probe 2 to the vehicle ground point.

(1) Select either channel 1 or channel 2.

(2) This is the “Source” for the channel to Probe 1 and Probe 2
(depending on the channel selected).

(3) Set the “V/DIV” for each channel to “10V”.
(4) Set the “Time/DIV” in the “Time” box to “5ms”.
(5) Select the cursor for channel 1 or 2 (depending on the channel selecteq).

(6) Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).
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Checking Injector Signal - Standalone

Cables needed:
* Probe 1 (Measurement Input 1) or
* Probe 2 (Measurement Input 2)
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Procedure:

Connect B+ of Probe 1 or Probe 2 to the P_EVZ signal line at the DME.
Connect B- of Probe 1 or Probe 2 to the vehicle ground point.

(1) Select either channel 1 or channel 2.

(2) Set the “Source” for the channel to “#1” or “#2”
(depending on the channel selected).

(3) Set the “V/DIV” for each channel to “20V”.
(4) Set the “Time/DIV” in the “Time” box to “1ms”.

(5) Select the cursor for channel 1 or 2 (depending on the channel selecteq).

59

Integrated Measurement Interface Box



Checking the BSD Line

Cables needed:
* Probe 1 (Measurement Input 1) or
* Probe 2 (Measurement Input 2)

Iniegrated Serdoe
Technical Application
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Procedure:

Connect B+ of Probe 1 or Probe 2 to the BSD Line at the vehicle harness.
Connect B- of Probe 1 or Probe 2 to the vehicle ground point.

(1) Select one of the 2 channels (in this example, channel 2 is selected).

(2) Select “Probe 2”(Measurement Input 2) from the “Source” setting
under channel 2.

(3) Select “5V” from the “V/Div” setting under channel 2.
(4) Set the “Time/DIV” under the “Time” box to “1 ms”.
(5) Select the channel 2 cursor “CH 2”,

(6) The cursors can be moved to a different part of the signal
with the “Referenc/Differenc” arrows.

(7) Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).
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Checking K-CAN

Cables needed:
* Probe 1 (Measurement Input 1)

* Probe 2 (Measurement Input 2)

Intograted Sovica [
Technical Applican Z 5 |2 E ‘
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Lo | Clult g
Save settings chezries

Procedure:
Connect B+ of Probe 1 and Probe 2 to K-CAN_L and K-CAN_H at vehicle harness.
Connect B- of Probe 1 and Probe 2 to vehicle ground point.

(1)
(2)
(3)
(4)

(5)
(6)

(7)

Select both channels in order to view both the K-CAN_H and K-CAN_L.
The “Source” under each channel should be set to Probe 1 and Probe 2.
Set the “V/DIV” for each channel to “1V”.

Once the scope signals are displayed, use the “Offset” arrows to move
the signals apart on the display (this makes it easier for viewing).

Set the “Time/DIV” in the “Time” box to “100 us”.

Select the cursor for channel 1 or 2 (only 1 channel can display cursors
at a time).

Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).
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Checking the BSD Line -

Cables needed:
* Probe 1 (Measurement Input 1) or

Standalone

* Probe 2 (Measurement Input 2)
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Procedure:

Connect B+ of Probe 1 or Probe 2 to the BSD Line at the vehicle harness.
Connect B- of Probe 1 or Probe 2 to the vehicle ground point.

(1)
(2)

Select one of the 4 channels (in this example, channel 1 is selected).

Select “#1”(Measurement Input 1) from the “Source” setting
under channel 1.

(3)
(4)
(5)

The cursors can be moved to a different part of the signal with the
hardware keys or by dragging them on screen using the stylus.

Select “5V” from the “V/Div” setting under channel 1.
Set the “Time/DIV” under the “Time” box to “500 usec”.
Select the cursor using the “Cursor II” button.
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Checking PT-CAN

Cables needed:
* Probe 1 (Measurement Input 1) * Probe 2 (Measurement Input 2)
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Procedure:

Connect B+ of Probe 1 and Probe 2 to PT-CAN_L and PT-CAN_H at the
vehicle harness.

Connect B- of Probe 1 and Probe 2 to the vehicle ground point.
(1) Select both channels in order to view both the PT-CAN_H and PT-CAN_L.
(2) The “Source” under each channel should be set to Probe 1 and Probe 2.

(3) Set the “V/DIV” for each channel to “1V”. If 0.5V is selected, this may cause
a flat line of the signal.

(4) Once the scope signals are displayed, use the “Offset” arrows to move
the signals apart on the display (this makes it easier for viewing).

(5) Set the “Time/DIV” in the “Time” box to less than “50 us”.

(6) Select the cursor for channel 1 or 2 (only 1 channel can display cursors
at a time).

(7) Select “Save settings” to save the configuration setup
(can be loaded back up at a later time).
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Checking FlexRay

Cables needed:
* Probe 1 (Measurement Input 1) * Probe 2 (Measurement Input 2)
s il £ | |& W W 2 =

Source
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Procedure:

Connect B+ of Probe 1 and Probe 2 to FlexRay_H and FlexRay_L at vehicle harness.
Connect B- of Probe 1 and Probe 2 to vehicle ground point.

(1) Select both channels in order to view both the FlexRay_H and FlexRay L.

(2) The “Source” under each channel should be set to Probe 1 and Probe 2.

(3) Set the “V/DIV” for each channel to “1V”.

(4) Once the scope signals are displayed, use the “Offset” arrows to move the
signals apart on the display (this makes it easier for viewing).

(5) Setthe “Time/DIV” in the “Time” box to “5 us”.
(6) Select the cursor for channel 1 or 2 (only 1 channel can display cursors

at a time). Workshop Hint
“ H 1
(7) Sele?t Sa've settings” to save the As of ISTA v2.24.2 the RECORD button becomes
configuration setup (can be loaded unavailable if the Time/Div is < 2ms, however if you
back up at a later time). press the HOLD button and then press it again, the
RECORD button becomes available for a short period
of time.
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Checking PT-CAN - Standalone

Cables needed:
* Probe 1 (Measurement Input 1) * Probe 2 (Measurement Input 2)
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Procedure:

Connect B+ of Probe 1 and Probe 2 to PT-CAN_L and PT-CAN_H at the
vehicle harness.

Connect B- of Probe 1 and Probe 2 to the vehicle ground point.
(1) Select both channels in order to view both the PT-CAN_H and PT-CAN_L.
(2) The “Source” under each channel should be set to “#1” and “#2”.

(3) Set the “V/DIV” for each channel to “1V”. If 0.5V is selected, this may cause
a flat line of the signal.

(4) Once the scope signals are displayed, use the “Offset” arrows to move
the signals apart on the display (this makes it easier for viewing).

(5) Set the “Time/DIV” in the “Time” box to less than “50 usec”.

(6) Select the cursor for channel 1 or 2 (only 1 channel can display cursors
at a time).
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Checking FlexRay - Standalone
Cables needed:

* Probe 1 (Measurement Input 1) * Probe 2 (Measurement Input 2)
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Procedure:

Connect B+ of Probe 1 and Probe 2 to FlexRay_H and FlexRay_L at vehicle harness.
Connect B- of Probe 1 and Probe 2 to vehicle ground point.

(1) Select both channels in order to view both the FlexRay_H and FlexRay L.

(2) The “Source” under each channel should be set to “#1” and “#2”.

(3) Set the “V/DIV” for each channel to “1V”.

(4) Once the scope signals are displayed, use the “Offset” arrows to move the
signals apart on the display (this makes it easier for viewing).

(5) Setthe “Time/DIV” in the “Time” box to “5 usec”.

(6) Select the cursor for channel 1 or 2 (only 1 channel can display cursors
at a time).
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DME Signals

Activation Thrust Air Control Signal (Bypass Blow-off Valve)

Integrated Service ] =] [ ot |
lechnical Application -"p e [ | &2 |ﬂ | [F]
Vil CAR
Multimeter Signals
Cursor
CH 2 Coupled
Dizplay
Log Recard  Compress Huld
CH 1 CH 2
Source Source
_EI_I_'!'::r:l Offset
. 0% W
Ref.Cur 14.223V i . MLy
Diff Cur 0,108 W e kel Bl
ACur 14114V Status: Coupling Coupling
At 1016 ps anp || Ac | RN | GHD (| AC ne
Load /
Save settings deieie sating

Diff

nnlan

Times

Positinn

Fogition
L vzl
Slopa

pEEN | nng

Mode

Workshop Hint

Please blip throttle to actuate the thrust air control valve
(Blow-Off Valve — BOV).

Note that during valve actuation, the voltage @ the DME is pulled
low and is approx. ~100 mV. This reading validates that:

1) The actuator is grounded by the DME's final stage transistor;
2) That the ground is credible (no voltage drop), and also;

3) That the voltage applied to the valve is good @ 14.2V.

Chuit reasuring
devices
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BSD

Integrated Service
Technical Application
ViR

Multimeter

Ref.Cur 13087V
Diff Cur D772V
A Cur 13125V

Save settings

9
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Workshop Hint

Sensor (IBS) if equipped.

This is a compliant BSD bus signal regarding voltage
that will equate to digital high-and low — binary 1 and 0
respectively. This signal is shared with other compo-
nents such as the Alternator and Intelligent Battery

In this example, “binary 0” is the voltage @ 13.897V and
the “binary 17 is the voltage @ 772 mV or 0.772V.

Integrated Measurement Interface Box

For more information on single wire bus specifications,
please review the Bus Specification Overview table.



Wastegate Control - Standalone

Universalscope

;[N

Chl
v A cnt | 7
a_ k3 #1 4 S
ui Sensor 1
3] U 4
M ViDiv ﬂ
o] oV 4
Coupling
A
DC A
s i+ % Filter n
i 100 Hz A
| o Inverting m
Off 4
12| |
i 4 ? /7 b
] 10[s E
Cancel Heslp Continie Single shat Cursor Il Ref on Manage Repon Stirmuli -
Workshop Hint
Use the functional test in the “Wastegate valve” ABL to actuate the
motor.

Note that during motor actuation, the voltage @ the DME is pulled
high in the positive and low in the negative direction signifying motor
operation in both directions-(e.g.-opening-and closing).
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BSD - Standalone

EX
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Workshop Hint

This is a compliant BSD bus signal regarding voltage
that will equate to digital high-and low — binary 1 and 0
respectively. This signal is shared with other compo-
nents such as the Alternator and Intelligent Battery
Sensor (IBS) if equipped.

In this example, “binary 0” is the voltage @ 14.217V and
the “binary 1” is the voltage @ 687 mV or 0.687V.

For more information on single wire bus specifications,
please review the Bus Specification Overview table.
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Camshaft Signal

Integrated Service | & ", | = e
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Multimeter Signals
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Workshop Hint
Intake or exhaust camshaft signal. Note that signal
amplitude is approximately 5V, reinforcing that:
1) The reference voltage is good, and;
2) The signal is being grounded by the hall element
to less that 100 mV.-This is indicating that the cir-
cuit board has a credible ground at the DME.
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Crankshaft Signal

Integrated Service

Technical Application

'

Multimeter

Raf. Cur
Oiff Cur 4,948 W
A Cur 4874V
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Save settings
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Workshop Hint

This is a compliant crankshaft signal @ the DME and is
from a 3 wire hall sensor that receives 12 volts yet the
digital signal has an amplitude of 5 volts.

TDC. The frequency of the sensor indicates RPM (rate
at which the trigger wheel accelerates or decelerates
past the hall element.) and the duration of each cycle
assists with engine misfire detection.

The large tooth that is captured at 7ms is the indicator of
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Camshaft Signal - Standalone
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Workshop Hint

Intake and exhaust camshaft signal. Note that signal
amplitude is approximately 5V, reinforcing that:

1) The reference voltage is good, and;

2) The signal is being grounded by the hall element
to less that 100 mV.-This is indicating that the cir-
cuit board has a credible ground at the DME.
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Crankshaft Signal - Standalone

Universalscope

L. Sensor
- + U A
| ViDiv
| S -
= 1 Coupling
2 DC A
1y " —h1 1L Filter n
- Off 4
2| T Inverting | tI
Off A i
1 +
— +
| 4 ggrmu b

@CNDCND.N).(D

Cancel Help Pause Single shaot Cursor # Ref on Marnage Report Stimuli

IEHH

Workshop Hint

This is a compliant crankshaft signal @ the DME and is
from a 3 wire hall sensor that receives a 5 volt reference.

The large tooth that is captured is the indicator of TDC.
The frequency of the sensor indicates RPM (rate at
which the trigger wheel accelerates or decelerates past
the hall element.) and the duration of each cycle assists
with engine misfire detection.
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DK Motor (Drosselklappe Motor — Throttle Valve Motor)

B+ => B-
Integrated Service oo [z - ~ — " —
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Wik CAR

Multimeter Signals

Cursor Fef Diaff

CH 1 [ {‘ Coupled 4 | 3 d || »
Dizplay Times
Log Record  Compress Haold Position -
[«(]_n+]»]
TimaTie
4 1M ms|
Trigger
Source
CH 1 CH 2
Source Source
Position
Offset Offset zer L izl
il +20 % | W
Ref Cur 6318V rary MiBi . Slope
Oiff Cur B 506 W -~ SV () -
ACur 17 AZAV Status: Coupling | Coupling || Mode
aND || AC (i T+} GHD || ac | RSN || Aute | Horm Elnglq
Load / Chuit reasuring
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Workshop Hint
B+ => B-

This is a scope pattern from a DK motor with CH 2 leads
in BOB terminals that feed the 2 wire DC motor allowing
you to see the transition of polarity.

£ Amplitude is 12 volts peak to peak with a
6 volt positive and 6 volt negative signal.
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Integrated Service
Technical Application
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Potentiometers
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Workshop Hint

Potentiometers

This is a scope pattern from the DK potentiometers
(Hall) from a “throttle sweep” done during a KL_15 cycle.
Note the symmetry that reinforces that the position is
identical at both sensors. Also, the sum check of the
sensors is displayed as mirror images.
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DK Motor - Standalone

B+ => B-
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Workshop Hint

B+ => B-

This is a scope pattern from a DK motor with CH 1 leads
in BOB terminals that feed the 2 wire DC motor allowing
you to see the transition of polarity.

Amplitude is roughly 24 volts peak to peak with
a 12 volt positive and 12 volt negative signal.
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Potentiometers
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+ + + Filter n
' 100 Hz A
2| T 5 Inverting m
: Off y
8| T s
. 4 3/3 P,

Workshop Hint

Potentiometers

This is a scope pattern from the DK potentiometers
(Hall) from a functional test. Note the symmetry that rein-
forces that the position is identical at both sensors. Also,
the sum check of the sensors-is displayed as mirror
images. The 100Hz filter has been applied for a clearer
view.
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EPDW - Turbocharged Engines

Pic 1
Integrated Service rg 'y o o = ? e
Technical Application ~ =F |& [ [ x =

Wik CAR

Multimeter Signals

Cursor Ref, D
1l CH 2 Coupled ﬂm | L] |L|
Dizplay " Times |
Log Récord Compresa [T Positinn
Tima=Tie T
[«] z=]>]
Triggar
_— Source
‘ e Probe 1
Source Source
Frobe 'i| Frobe 2| %;'lllun
-] -] o ]
COffset Offset L izl
: S 7 ey ViDiv WDy Slops
Ref Cur D176 W 4.99 ms Trigger: Auto . ‘ ' g T
Diff Cur 0,332 v 200,47 Hz e " i j il " b j ]| ™9
ACur [C156 W AR B0 % Status: Coupling | Coupling | Mode
059 me u3r«||:1| AL I annJ: AL | _'._.'_._"-'.;Nurm 5|ng|;|
Load { Chuit ring
e dEIE:EHEEﬂjng feiohe
Workshop Hint
Pic 1
This is the EPDW ground signal provided by the DME. You'll note
that the time for this signal is shown @ 0.52 ms and the voltage
here is below 340 mV reinforcing a good ground under load. The
percentage or duty cycle is shown to be 86.6%, remember that this
value is the time that the EPDW coil is NOT being grounded.
Pic 2
The cursors are plotted on the EPDW signal when it is not being
grounded by the DME. This would represent the 86.6% of duty cycle
and the time that this signal remained high is shown as 4.20ms.
Also, you can validate that the voltage to this device is sufficient
@ 15.215 volts DC.
Pic 3
Screenshot of EPDW but the cursors are denoting a cycle.
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Integrated S rrvicn

&5 % = | 2
Iechnical Appication Ll 4| ] = =
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1 1 I
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200,47 Hr .Al_ le |"|
Uk Lt % Coupling _ | Coupling

o || ac | B

CalE

Laoad {
i
Save settings i
Pic 3
Integrated Srrvice: 1 = [— | =
&5 7 2
1 echrical A pplication fal | ] (2] - i
Vi CAR:
Multimeter | Signals
Fef Dt
(51 Cuuplied A e|l 4] »
iapiluy Timse
Lng facord Pogition
Triggnr
= Finares
. oM 2 |
_‘.i-'.!url.'r: LOurGe E
. |
P |
| robe 1 Frobe 2_ EEIH ------ L]
| - |A| Al +60E|w
Offast Detast Lewal
'A |'zx|v . -n:luivilA' l:|1'|.|:|
Wil Wil g g ;
| | wl - |.L|
Coupling Coupling

D || ac

CalE

Load {
firiran srttng

Save settings
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Ignition Primary Signal

Integrated Service | & ", | = e
I'echnical Application '} L*]—F !."j. [l | @I ! ? it
Vil AR
Multimeter Signals
Ldesu. Ref, D
!l CH 2 Coupled ﬂ| [ d || »
Dizplay " Times
Log Récord Compresa [T Positinn
Tima=Tie 2
[« =]
Triggar
THTET Source
H 1 CH 2 Frobe 1
Source Source -
Frobe i| Probe 2| ;lllun
4] (4] a_wx]~]
_EI_I_'!'::r:l Offset zer ﬂ{w-l :_
A][ 4.-0%3 T| *”'El A][ % w
" S - 2 7 ViDiw Wilire Slope
Raf Cur 1423V t 120,38 ms Trigger:  Auto ; . e |
Diff Cur  111.21 ¥ 1t 7.79 Hz ﬂ el j 1o j Rl | "9
A Cur 96 86V HT 10000 % Status: Coupling | Coupling | Mode
At 4.90 ms u3r«||:1| A I ENDJ: AL | '__-___"-.;Nurm 5|ng|;|
Load / Chuit reasuring .
delete setting devices
Workshop Hint
This primary ignition event is at an idle and shows muilti-
ple events. The system will switch to a single event if the
idle is raised above 1,300 RPM.
The key is analyzing the spark event for amplitude (coil
inductance), burn time and coil oscillations to determine
winding condition.
Primary B+ voltage and ground credibility can be
determined at the DME rather than accessing the
coil connector.
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Ignition Primary Signal - 2

Indegratnd Servion 1 = = |
& : o)
1 chrical Application fal & ] (2] -
Vil CLF
Cursor FRef i,
(51 Cuuplied A e|l 4] »
Diapaluy Times
Log Macord  Gumpmnn Poaition
Tirwec iy
1 ms
Trigger
CH e Fmhbn 1
Source Souroe g
1
Probe 1 Frobe 3
' = PR pobn
| -~ | N | N
Offast Detast Lewal
| 1 I
|- |nx|v - |||'\|.|v;|A -1'|.|:|
" Wil Wil g g ;
Fiul i e
[ W M 1M1y 1 = | I:II:II'.Il = qul“i i i | 1] |
ro T W Coupling Coupling

D || ac

Load {
firan srting

Save settings

Ignition Primary Signal - 3

Integrated Srrvice:
I echnical A pplicatinn
Wik

Signals

CH 2

Dipiluy
Lng

CalE

i W 7
Ref O
Cuuplied EI' E L
Time

P it

Trigger
Bnimen
] CH e | Fmbn 1
Source Source -
Probe 1
: | MLt L
[ |4| il +inm|w
Offaet DeTsen Larwl
| T
| |nx|v - | v . -1-|.|v
Trigyes  fustn it Wik
F. | GU'-I'l -
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Save settings
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lon Current Combustion Monitoring (BMW M)

S65B40
Integrated Service og ~ = =1 = ~ e
Technical Application = & | [l | @I [ = =
ViR AR
Multimeter Signals
Cursor Rof. - - Diff
il CH 2 Coupled ﬂm ﬂlﬂ
Dizplay Times
Log Record  Compress Haold Position -
DD
TimexTine 2
? ms ﬂ
Source
oH 1 CH 2
Source Source
Fogitiorn
_EI_I_'!'::r:l Offset zer Lzl
NETENEDS
z 2 WD Wi Slopa
Ref Cur 4011 W . i el
Diff Cur 7,484 ¥ ﬂ v j 10000V | B | o
A Cur 3403V Status; Coupling | Coupling i Mode
At 1.80 ms onp || ac |JEEN | | GHD | ac |[BEE || Auto (| Horm 5|ng|;|
Chuit reasuring
Save settings delete setting devices
Index Explanation Index Explanation
Channel 1 , iy , Coil is set into current measurement
(Green) Primary Ignition Signal 3 mode (DME => Coil
Channel 2 iy , The ionic current is measured and
(Red) Secondary Ignition Signal 4 sent from Coil => DME
1 Signal from DME => Caoil. 5 Coil sets line voltage to a Weak 4V
lon current amplification and offset. (Idle line)
Loading coil (DME => Caoil). .
. DME performs calculations and
2 Spark is released at the 6 prepares for next combustion.
end of this phase.

A

If the ignition suppression capacitor is defective, this can lead to
faults in the communications and/or audio electronics when the
</ engine is running.
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Workshop Hint

The ion current combustion monitoring is used for knock identification and
misfiring identification on some Motorsport Engines (S65 and S85).

The ionic current is measured after ignition occurs. A low voltage is
applied between the electrodes of the spark plug immediately after the
end of the ignition spark and the resulting current (ionic current) is mea-
sured.

For the purposes of smoothing the voltage and electromagnetic compati-
bility, an "ignition suppression capacitor" is installed in the wiring harness
of each cylinder bank (in the S85 this is in the ion current control device).
This is electrically connected using terminal 87 and vehicle earth.

The interface between DME and Coil is a bidirectional communication
with different modes:

« Weak 4V = dle, no communication.

» Strong OV = digital Signal from DME to coil for primary coil drive and
adjusting amplification of ion current measurement.

* >5V = jon current signal from coil to DME.

A typical sequence for one combustion is as follows
(The numbers match those in the graphic):

1. Setting ion current amplification and offset (DME => Coil) seen in the
graph as a burst of low-pulses (100-200 us, low voltage signal).

2. Loading coil by a long low voltage signal (1-1,5 ms) (DME => Coil).
At the end of this phase ignition is started, that is, the spark is
released at the sparkplug (note how the Secondary Ignition Signal
spikes).

3. Setting line level to about 8V to set coil into ion current measurement
mode (DME => Coil).

4. Driving amplified ion current + offset on the line as a current signal
(1-20mA, Coil => DME).

5. DME release line to indicate idle line; coil sets line voltage to a
Weak 4V level.

6. DME calculates misfire, knock detection, diagnostic info and amplifi-
cation for next combustion.

For more information on lonic Current Combustion Monitoring
please reference:

e ST505 E60 M5
e ST609 Motorsport Technology
e ST709 E9x M3
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Injection Signal (High Impedance Coil) - Solenoid Type

Pic 1
Integrated Service o, o] = e
Technical Application '} L | [ @I ! ? =
Wik AR
Multimeter Signals
Lot Ref. - Diff.
i CH 2 Coupled ﬂ| [ 4| F
Dizplay Times
Log Récord Compresa [T Positinn
Time e 2
(== ]
Triggar
Source
CH 2 Erobe 1
Source Source -
Frobe 'i| Frobe 2| Eﬂm
= = NN
_EI_I_'!'::r:l Offset zer ﬂ{w-l :_
NED QN N
z 2 s r - 7 WD Wi Slopa
Raf Cur 14.07 W t 0.00 ms Trigger:  Auto ; . e |
Diff. Cur 0,51V 1t 0.00Hz ﬂ il j 100w j el ™09
ACur 1256W T 000 % Status: Coupling | Coupling | Made
AL 317 ms u3r«||:1| AL I ENDJ: Al | _'._.'_._"-'.;Nurm 5|ng|;|
Load / Chuit reasuring
Save settings delete setting devices
Workshop Hint
Pic 1
High impedance injector waveform (manifold injection).
Note injection “on time” of 3.12 ms and voltage during
activation @ 500 mV, indicating a good transistor
ground and a crisp activation. Also voltage to injector is
@ 14.07V indication of acceptable power supply.
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Pic 2

Integrated Service o= ot ~ = n -
lechnical Application >~ e o B i P [ s
Wil CAR
Multimeter { T Signals
Cursar Ref Dt
CH? Coupled L] | [ 4 '3
Dizplay Times
Liog Récord Compresa [T Position
Tima=Tie
[« 2= ]
Triggar
Source
B | =HL Probe 1
Source Source q
Frobe 'i| Probe 2| Emllurl
N - a~ 50 %[ w
_EI_I_'!'::r:l Offset zer ﬂ{w-l :_
A][ % . 0 % | W A-|[ 0 % | W
Raf Cur 14.07 V t 0.00 ms Trigger:  Auto L ’ WD . Slops.
Diff Cur 54 40 W i 0.00 Hz - 20v || v w | | Bl | "
ACur A0 33V 000 % Status: Coupling | Coupling | Mode
9 94 ms u3r«||:1| AL I ENDJ: A | _'___-___"-.;Nurm 5|ng|;|
Load Chuit reasuring
Save settings delete setting Filsemn
Workshop Hint
Pic 2

This scope pattern has the cursor on the supply to the
injector informing the Tech that the feed and windings
are capable of carrying the potential (voltage)to the DME
and the winding resistance state of health (impedance)
is acceptable since the inductive spike is around 55
volts.

It’s important to note that as resistance decreases, the
amplitude of the inductive spike will decrease. Also,
always remember to compare to the other cylinders.
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Injection Signal (Low Impedance Coil) - Solenoid Type

Integrated Service a]=] | = 7 |
lechnical Application # |& [ @I h &

Wik CAR

Multimeter Signals

Ldesu. Ref, D
A CH 2 Coupled ﬂm | q |L|
Dizplay " Times
Log Recard Compriesa " Huld Positinn
Tima=Tie ge ot
D]
Trigger
Source
T CH 2 Frobes 1
Source Source -
Frobe i| Frobe 2| ;lllun
-] 2] (o] _=]~]
_EI_I_'!'::r:l Offset zer ﬂ{w-l :_
A][ i.ua T| *u.zl A][ 1% w
z s s r - 7 WD Wi Slopa
Raf Cur BIT1V t 0.00 ms Trigger:  Auto ; . e |
Diff Cur -0.12 W 1t 0.00 Hz ﬂ il j 100w j el ™09
ACur BABZV HT 0.00% Btatus: Coupling | Coupling | Mode
AL PHBD s u3r«||:1| AL I ENDJ: AL | _'___-___"-.;Nurm 5|ng|;|
Load / Chuit reasuring
Save settings delete setting devices
Workshop Hint
The Injection signal is sent from the DME and is ampli-
fied in order to drive the “peak and hold” low impedance
injector. The current is initially high, however, once
opened it decreases to keep the injector open.
Remember that if you have uncertainties regarding this
signal, you could compare them to those in the other
cylinders!
87

Integrated Measurement Interface Box



Injection Signal (Low Impedance Coil) - HDEV Solenoid Type

Integrated Service

] %
Technical Application }» | =t
Wik CAR
Multimeter Signals
Cursor
CH1 CH?
Dizplay
Log Recaord
GH 1
Source
Offsat
e +0 % W
WiDiv :
- M| w
Coupling
GND || & (i T+

Load
delete setting

Save settings

Coupled

Source

Off st

Wi

Coupling

GHD A [

Signals

HDEV

DRI

LI
tms| ) |

Trigger

Fogition
L vzl

Slopa
poE nag

Mode

Chuit reasuring
devices

Workshop Hint

HDEV

This scope pattern is from an N55.

Reference Manual.

For more information on HDEV injector scope patterns
please reference the following pages and the ST055
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Workshop Hint

HDEYV Injectors Basic Information

The following electrical interface specification is valid for the HDEV 5.2 and for a system pressure of
20 MPa. A 65V output stage is required for driving the HDEV 5.2. Driving with constant voltage is not
allowed.

The maximum permissible coil temperature of HDEV5.2 injectors is 140°C (284°F).
Driving Phases

HDEV5.2 driving occurs in 4 phases (see diagram on the right).

1. Booster phase

Opening of the HDEV5.2 is initiated in the booster phase (No. 1 in the diagram) by a high booster
voltage Ugqqst from the DME, through commuting the booster capacitor on the HDEVS.2. The booster
phase ends upon reaching the booster current g5t (@pprox. 10A). The high current is achieved by

a voltage of up to approx. 65 Volt. The maximum booster time tggost max MUSt not be exceeded.

2. Energization phase (Pickup phase)

In the energization phase (or pickup phase, No. 2 in the diagram), the HDEV5.2 is completely opened
by controlling the current to approx. 6.2A, the so called pickup current |5. The effective pickup current
Ip off Must be provided. Time t; comprehends the booster phase and the pickup phase, i.e. from the
beginning of the booster phase till the commuting of pickup current unto holding current.

At the end of this phase, the current is reduced from the energization to the holding current level
of approx. 2.5A. Time t, must not be exceeded while switching over.

3. Hold phase

The energized HDEVS.2 is kept open by controlling the current at approx. 2.5A (holding current
Ihold eff) in the hold phase (No. 3 in the diagram). The low current level yields a fast closing and
low heat dissipation at the HDEV5.2 and the output stage.

4. Switch off phase

The current is switched off at the end of the injection time t; in the switch off phase (No. 4 in the
diagram). In this phase the voltage Ugischarge (OF -Upoost ) must have at least the level of Uggos;-
At least 2 milliseconds elapse between two injection cycles.

Current Profiles for HDEV5.2 driving

A target current profile must be provided for opening and holding the HDEV5.2 open. Depending on
the fuel system, the system pressure may vary. The current profiles are defined for several system
pressures in order to keep the power dissipation low.

General injector data

» Ohmic resistance of HDEV 5.2 at 23°C (73°F): 1.5Q £ 5%.

* Inductance: L = 2.1mH (typical value, not specified with tolerances)
at 1 KHz measurement frequency.
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Actuation phases of the HDEV5.2 injector
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Tolerances HDEV5.2

Index Description Tolerances
ti Injection time -
Upoost Booster voltage at the beginning of an injection +- 3V
¢ Maximum booster time; should not be exceeded even at )
Boost max high temperatures and low booster voltage
IBoost Booster current +/- 10%
" Duration of Booster phase together with +-2Us
1 pickup (energization) phase H
Ia off Effective pickup (energization) current -10% / + 20%
¢ Transition time between pickup (energization) current )
2 and holding current
IHold eff Effective holding current +/- 10%
Inys max Maximum hysteresis at current control -
Udischarge Voltage needed for discharging holding current to zero -2V
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Static Flow Rate (Qstat) [cm3/s]

Pressure | Index
13.5 17.5 22.5
ti According to operating point
- Ugoost 65V 65V 65V
[
3 tBoost max* 410us 430ps 430us
& g IBoost 10.5A 11.5A 11.5A
E = ty 640us 640us 640us
NS
n
x g. Ia off 5.8A 6.2A 6.2A
=
o g t, <50us <50us <50us
A
‘2 g IHO/d eff 2.8A 2.8A 3.1A
o Ihys max 1.2A 1.2A 1.2A
o
Udischarge Usoost Usoost Usoost
Ugoost 65V 65V 65V
(T
o
° g tBoost max* 430ps 430ps 440ps
§ §§ IBoost 11.5A 11.5A 12A
o
R 5 % t 704us 704us 704ps
125 I off 6.1A 6.1A 6.8A
&<
88 t <50us <50us <50us
. 02
S% 92 | lHowefr 3.1A 3.1A 3.1A
e
g.‘ 2 | Jhys max 1.2A 1.2A 1.2A
Udischarge UBoost UBoost UBoost
Upoost 65V 65V 65V
3 tBoost max* 430us 440ps 460ps
T O
% £ IB00st 11.5A 12A 13A
m —
D ED t, 704ps 704ys 704ps
o
N .2
M 'g_g In off 6.6A 6.8A 7.1A
X
EE = ty <50us <50us <50us
o =3
-~ / 3.1A 3.1A 3.4A
e ) Hold eff
9 Inys max 1.2A 1.2A 1.2A
Udischarge UBoost UBoost UBoost

Bolded data

tBoost max*
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Injection Signal - HPI Outward-opening Piezo-injectors

Integrated Service
Technical Application

Multimeter

Signals

Cursor Refarenc - Differsnc
CH 2 Coupled 4 | [ d || »
Dizplay Times
Log Recard Compriesa  Signals Position -
[(]_=~]»]
Tlmm"l:-.lir
1 ms| |
Source
CH 1 CH 2
Source Source
Position
_EI_I_'!'::r:l Offset L izl
e B4 % W
RefCur  143.11¥ i A L Slope
D Cur 142,06 v i bl il .FI!. | blaci |
A Cur 108 Y Coupling Coupling Mode
aND || AC '_n_:; GHD || AC e || Ao || Morm Elnglq
Load / Chuit reasuring
Save settings delete setting devices
Workshop Hint

The shown scope image illustrates the voltage across an
HPI injector. This is the main injection signal and you
can see that it is activated by more than 100V.

Measuring voltage across the injector is a good way to
determine whether an injector is actually being activated.
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Oil Volume Control Valve (N18)

Integrated Service =] [ &t = =1
[echnical Application }» o [+ |!|

Wik CAR

Multimeter Signals
Cursor
CH 2 Coupled
Dizplay
Log Recard  Compress Huld
CH 1 CH 2
Source Source
COffset Offset
. 0% W
Ref.Cur 14.223V i . MLy
Diff Cur 0,108 W e kel Bl
ACur 14114V Status: Coupling Coupling
At 1016 ps GHD (| AC ne GHD ([ AC ne
Load
Save settin
95 delete setting

Diff

nnlan

Times

Positinn

[J_e«]»]

L
200 ps ﬂ

Trigger

Fogition
L vzl
Slopa

BAEN ( nng

Mode

Chuit reasuring
devices

Workshop Hint

This pattern was captured at the DME utilizing a 200
microseconds snapshot.

Once again, the added value of scoping this signal is
noted at 14.223 volts before the solenoid is activated.

the DME are working accordingly since the actuated
value is around 100 mV.

that we can look at the power supply to the control valve

We can also confirm that the final stage and ground at

The actuation of this control valve is dependent on many parameters
and we can't determine that the ON time meets the engines demands.
2> We would need to compare that to another known good vehicle if that

was needed.
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PT-CAN Low

Integrated Service rg [ v ~EA | 2 —
Technical Application '}' (2 B = |!| | |E| L= =

CAR

Multimeter Signals
Cursor Fef iff
CEHY CH2  Coupled 4 | Bl A »
Dizplay Times
Log Record Compresa Huld Positinn
Tima=Tie
oL S
L &l ps ||
Trigger
- = H Source
S RFETIS
Lol Usibn Probe 1
Source Source -
Frobe 'i| Probe 2|
: Position
- - - +50 % | w
COffset Offset L izl
A§I[ Ta% w e B2 % | W A-|[ +34 % | W
: : =
Raf Cur 1.6706 V t 0.00 ms Trigger:  Auto L ’ MO " "_’fl.':."f'.'.a..
Oiff Cur 2 5585V 1/t 0.00 Hz i " Ll Bl || S " WY ||| | =9
A Cur 089883V T 000 % Status: Coupling | Coupling || Made
At 150 ps GHD I AC | MRl BHDJ AL | g || T Elh‘ﬂrm 5'"£|;|
| —| iF || = L o |5 — e —
Load / Chuit reasuring
Save settin
95 delete setting devices

Workshop Hint
This is a sample of PT-CAN Low.

Base voltage starting @ 2.559V (binary 0) and pulling down to 1.571V (binary 1).

The amplitude of this bus, as far as the IMIB, is dependent on the time base you use.
Anything greater than 50 microseconds, as seen here, may display a voltage value
that would be inaccurate. Utilizing smaller values, i.e. 100 or 200 microseconds, would
allow you to look at more details and less bits. That is acceptable and sometimes rec-
ommended. You'll note the anomaly in the center and end of the screen. This is quite
normal and doesn't always represent a problem.

Also note that images are mirrors of each other. Differences in voltage and bits of data
as compared to each other are considered to be a problem. Always use the basic bus
diagnosis troubleshooting techniques for any CAN or single wire bus faults or errors.

& TIME SETTINGS ARE PARAMOUNT!

— =
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PT-CAN High

Integrated Service =] [ =1 = o —
Technical Application '}' (2 B =t [l | |_iih L= =
ViR CAR
Multimeter Signals
Cursar Ref Dt
cH 1 T coupled i | YIRS
Dizplay Times
Liog Recard Compriess Position
Tima=Tie
HERD
Trigger
T P Source
CH 1 ..'-:}-_-- Probe 1
Source Source -
Probe 'i| Frobe 2| Poslilon
- - - 50 % || w
El_'!'::r:l Offset E l_l"-\'i'-| :_
A][ Taw w|| . B2 % W A][ +34 % || W
Ref Cur 2.7224 W 0.00 ms Trigger: Auto il ___ || MO : Slope
Diff Cur  3.7502 W 0.00 Hz A" Wi A" WY ||| | =9
A Cur 10358V 000 % Btatus: Coupling || Coupling || Made
105.2 ps BMDI' A I | BNDJ_ AL | oC . _',__;_":.iNurm 5|ng|;|
Load Chuit reasuring
Save settings delets setting devices

Workshop Hint

Low for more details.

This sample was taken @ 20 microseconds. The bus
voltage will be accurate at this time base. The default
time base will not give the same details and may give
inaccurate voltage amplitude.

This is a sample of PT-CAN High. Please read PT-CAN

& TIME SETTINGS ARE PARAMOUNT!
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PT-CAN Low - Standalone

Universalscope

v A #2 4
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Cancel
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EA
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Workshop Hint

This is a sample of PT-CAN Low.

Base voltage starting @ 2.559V (binary 0) and pulling down to 1.571V (binary 1).

The amplitude of this bus, as far as the IMIB, is dependent on the time base you use.
Anything greater than 50 microseconds, as seen here, may display a voltage value
that would be inaccurate. Utilizing smaller values, i.e. 100 or 200 microseconds, would
allow you to look at more details and less bits. That is acceptable and sometimes rec-
ommended. You'll note the anomaly in the center and end of the screen. This is quite
normal and doesn't always represent a problem.

Also note that images are mirrors of each other. Differences in voltage and bits of data
as compared to each other are considered to be a problem. Always use the basic bus
diagnosis troubleshooting techniques for any CAN or single wire bus faults or errors.

&\ TIME SETTINGS ARE PARAMOUNT!
=
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PT-CAN High - Standalone

Universalscope L
)
H Yy a f #1 4 V‘;
b - Sensor
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<2 . Ofl: ‘
20001 T Inverting
. Off 4 B
1500] i
-
1000} T
b ; 1 38!41 b
200] psec E
e00ee00®og

Workshop Hint

This is a sample of PT-CAN High. Please read PT-CAN
Low for more details.

This sample was taken @ 20 microseconds. The bus
voltage will be accurate at this time base. The default
time base will not give the same details and may give
inaccurate voltage amplitude.

& TIME SETTINGS ARE PARAMOUNT!
_
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PT-CAN Shorted

Integrated Service

Technical Application

Wik

Multimeter

Ref.Cur 20614 W

Chiff Cour
A Cur 0 ONGR WV

20702 v

Save settings

sl @ [s B 7 =
AR
=
Signals
Cursor Fef aff
GHZ  Coupled i | ]|
Dizplay Tirres
Log Record Compress T Positinn
Tima=Tie
4 &il s | P
Trigger
— Source
i B Probe 1
Source Source -
Frobe 'i| Probe 2| ti it
Position
- - a~ 50 % || w
COffset Offset L izl
A][ Ta% w e B2 % | W A-|[ +34 % | W
) : =
0.00 ms Trigger: Auto ViDiv g MDiv ’ Slope
000 He A" i | - A" v - “ niedg
000 % Status Coupling Coupling Mode
150 ps GHD | AL I annJ Al | e || YT | orm Elngl;|
i L i JIL= L et
Load / Chuit reasuring
delete setting devices

Workshop Hint

PT-CAN lines shorted together.

Note that the voltage is around 2 volts and the attempt to
communicate is repetitive. Also important is the fact that

the binary voltage thresholds are not being met.
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PWG Signal

Integrated Service F el &
Technical Application = =
Wikl AR

AR A T

Multimeter Signals
Cursor Fef DafE
CH1 CH 2 Coupled
Dizplay Times |
Log Record  Compress Haold Position -
[«] e[ ]
TimaTie
GO0 ms | |
Trigger
Source
GH 1 CH 2
Source Source
Position
_EI_I_'!'::r:l Offset L izl
A][ ¥ %N . 60 % | v
ViDiw Wiy Slope
- " now ||| " FATRIR BN  nng
Status: Coupling Coupling Mode
GHD AC | || BHD (| AC [ Auto || Horm || Singl
| | || B | el |
Load Chuit reasuring
Save settin
95 delete setting devices

Workshop Hint

Here is an example of an analog input from the PWG
(Pedalwertgeber or Pedal Position Sensor) to the DME.

The advantage of scoping this signal (Hall elements in
this case) is that you can check it for irreqularities. The
scope pattern should mirror each other (although one of
the signals is ¥ the voltage) and any glitches from
unsteady actuation would be present on the other sen-
sor. Otherwise these momentary faults would be over-
looked unless you scope them.

The time base should be slow so the recorded signal
can be analyzed.
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PWG Signal - Standalone

Universalscope

Chi 3670 Chl
¢ Chl 3670 V Ch2 3670 V a Chi

: Sensol
5 + b U

' ViDiv

1] T e 2V
Coupling
: | DC

Filtes

b

(N

b

100 Hz

= f\ + = Inverting
' Off
4 4 r 4 b I

@@@.@.@.@

Cancel Help Continue Single shat Cursor # FRef on anage Repon Stimuli

W

|'.
Ll
bt
s
1
i
4
i
i
L
A
EOTNE GoEs

Workshop Hint

Here is an example of an analog input from the PWG
(Pedalwertgeber or Pedal Position Sensor) to the DME.

The advantage of scoping this signal (Hall elements in
this case) is that you can check it for irreqularities. The
scope pattern should mirror each other (although one of
the signals is 7z the voltage) and any glitches from
unsteady actuation would be present on the other sen-
sor. Otherwise these momentary faults would be over-
looked unless you scope them.

The time base should be slow so the recorded signal
can be analyzed.
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VANOS Signal

Integrated Service
Technical Application
ViR

Multimeter

Ref.Cur 1100 v t 0.00 ms
Oiff Cur 13 050 W i 0.00 Hz
A Cur 12750V #T 000 %

Al 1240 ps
Load /
Save settin
95 delete setting

Signals

Z B8 (8 i [
Cursor
CH 2 Coupled
Dizplay
Log Recard Compriaa JEETT]
H1 CH 2
Source Source
Probe 'i| Probe 2|
- A
Offset Offset

e

=

uf

(D]

Times

12

i
LN
Positinn

(] =w]3]

Trigger

Frobes 1

4]

Fogition

(o] _cox]~]

L izl

ST

Trigger: Auto ViDiv ; MDiv ’

e " e | | . " "o
Status: Coupling Coupling

u3r«||:1| AC I E-NDJ_ A |

Slopa
peE R

Mode

At E@ .

Chuit reasuring
devices

Workshop Hint

Here is an example of a VANOS solenoid that is fed
12 volts and is awaiting a ground from the DME’s tran-
sistor in order to actuate the valve to open. The pattern
shows a credible voltage awaiting @ the DME and a
circuit to ground assuring the solenoid windings are
good and the circuit is complete.

The ground is acceptable since the voltage when
actuated is @ 167 mV.
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VALVETRONIC (Single Phase Motor)

Integrated Service
Technical Application
ViR

AR T

Multimeter

Save settings

Fef Diff

Times

Positinn

(=D ]

(] =w]3]

Trigger

Fogition
L vzl
Slopa

BAEN ( nng |

Mode _

& il

Cursor

CH1 CH 2 Coupled
Dizplay

Log Recaid Compress Hold
oH 1 CH 2
Source Source
Offset Offset
A][ 0% W . UER N 4
WD WiDiv
. || v | w . || v |
Coupling Coupling
anp || ac |B no GHD || Ac |

Chuit reasuring
devices

Workshop Hint

This is a snapshot of the VVT motor with IMIB B+ leads
in the leads to the 2 wires feeding the motor from DME
and the B- wires on the chassis ground.

Note that there is activity on both lines for VVT control
and position.

& Single Phase VVT Motors are utilized in VALVETRONIC | and Il.
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VANOS Signal - Standalone

g

Universalscope

& P
i #1 4 i
: Sensor
ViDiv
i) 5V 4
= Coupling
2 DC A
- : —p— ] Filter n
i Off 4
5 + Inverting m
] Off 4
‘ *
= +
| '
eO0ee000og

Workshop Hint

Here is an example of a VANOS solenoid that is fed
12 volts and is awaiting a ground from the DME’s tran-
sistor in order to actuate the valve to open. The pattern
shows a credible voltage awaiting @ the DME and a
circuit to ground assuring the solenoid windings are
good and the circuit is complete.
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VALVETRONIC (3 Phase Motor) - Standalone

g

Universalscope

e g B
- Chl 1288 V o
s i #1 4 RS
: Sensol
3] T : u E
" LT ' \ F_ ) i"_.‘ VIDiv 5
1] ¥ | 5V 4
| + J Coupling
. | DC A
— + + — + - e Filter n
i Off 4
5 + Inverting m
| Off A
‘ |
= +
i | 4 55 r 91 B
1] 200 psec E
Cancel Help Continue Single shal Cursor # FRef on Manage Repon Stimuli .
Workshop Hint

This screen shot is from one phase (BLDC V) of the VV'T motor
with reference to ground at KL 31 @ the DME. Each of the 3 field
windings in the VVT motor (U, V and W) have a current applied to
them in a synchronous fashion. This will create a magnetic field at
that winding and the VVT molor armature which has permanent
magnets in it and in turn repel or attract the magnets in order to
rotate.
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VALVETRONIC (3 Phase Motor)

Integrated Service

Technical Application

Wik

Multimeter

Ref.Cur 14326 W

Diff Cur 7. 000 W
A Cur B 438 W

Save settings

A [ (s i
AR
Signals
Cursor
CH 2 Coupled
Dizplay
Log Recard Compriaa JEETT]
H1 CH 2
Source Source
Frobe 'i| Probe 2|
ﬂ ﬂ
COffset Offset
A][ 2% . B2 | W
B1.85 ps WD . MM :
1617 kHz A" ] B A" il it
B2 76 % Status: Coupling Coupling
BH ms u3r«||:1| AL I E-NDJ_ AL |
Load /
delete setting

.“\}
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(D]

Times

12

i
LN
Positinn

Trigger

Fogition
L vzl

Slape
pns
Mode

SRR | Morm |(Single

naq

Chuit reasuring
devices

Workshop Hint

This screen shot is from one phase (BLDC V) of the VV'T motor
with reference to ground at KL_31 @ the DME. Each of the 3 field
windings in the VVT motor (U, V.and W) have a current applied to
them in a synchronous fashion. This will create a magnetic field at
that winding and the VVT motor armature which has permanent
magnets in it and in turn repel or attract the magnets in order to
rotate.

If one phase were to have an open wire, winding or lack of voltage,
the magnetic field in that phase (120 degrees) would not be created
and the motor, in theory, would only be able to cover the other 240
degrees. The reality is it would be faulted and cease to move.

The voltage amplitude created at these windings is approximately
between 7 and 14 volts as displayed in the example.

106

Integrated Measurement Interface Box



107

Integrated Measurement Interface Box



Body Signals
Power Windows

Motor Hall Sensor (F25)

Integrated Service o & ol
Technical Application "f' =2 L r——l _!|_ |

Wik CAR

il

Multimeter  Oscillnscope:

% Signals
Cursor
3?'_-' GH 2 Coupled
Display
Lng Hecord  Comprass Hald

Window Motor Hall Sensor
BF _INK1@Pin 25/A58*3B or
BF _INK2@Pin 23/A58*3B
SSP-SP0000053371

CHA1 CH 2

Hource Source
Ot set Ofsel
. 0 %) W

Rel.Cur  11.007 ¥ il 4 AT

Diff Cur 8.381 v ‘] Y

A Cur 1E2EV Status; _uuupl'“ﬂ X U':"-'Pl_‘ng
GO AL 51w END A | e
: Load /
Save settings
g delete setling

Workshop Hint

This oscilloscope pattern is showing a Window Motor Hall
Element, used to monitor speed and uniformity. This particular
graphic describes a good motor as it shows a synchronous pattern.
If you were to scope one that showed changes that are NOT syn-
chronous, it would indicate a change of speed due to a mechanical
issue e.g. something trapped between the glass efc.

Binary values for this signal are reported to the Master Controller, in
this case the FRM. Binary 1 and 0 are ~11007 mV and ~9381 mV.

Remember, when in doubt always compare the value to another
"good" window motor so you have a reference!

|

with some notes on the next page.
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XY 25fnff-road vehicleD03 200N200AUTARN rght-hand drive/2012011

Ref.  Diff.
KniKn
Ti

|'::I|.IL'II'I — 5
Tima/Div

6oms| b

Trigger

Bource

Puosition
Level

Slope
ORN ( nag

Maode

Cluit
devices

B The measurement was done @ BF_INK1 or BF_INK2 to KL_31,
SSP-SP0000053371 - Power Window (F25). See the SSP



SSP-SP0000053371 - Power Window (F25)

B

5

| L Ll
e i—ﬁt F

Common Hall /
Hall 1

Hall 2

FRM input signal
FH_BF@Pin28/A34*2B:

Momentary up = ~4100 mV

This analog value on the DVOM is a request
for momentary up or movement of the glass
window as long as the switch is held to the
first detent position. Once released, the glass
will stop moving. Here the bias voltage is
skewed by the switch through a resistor
network to 4100 mV.

The DVOM is a perfect tool for this analog
data!

Toll up = ~3256 mV

This analog value created by the coded
ground (resistive device in the switch) biases
the reference voltage to a specific value, is a
request for toll up to the control module.

The switch contains all the coded grounds
through resistors. Each one is unique to
the voltage that will be biased when
switched through that resistive element.
This in turn will be identified as a specific
command to the module also referred to as

Grounds

Hier WFFHA
[=h 'Y 28
s e = ] e
Transistor
switched. B
Reference
Voltage ~5V
ABSN Cﬂ
=
RAG
=
TTTTTTTTTAMT = o | ormr
[} T -]
BN
P saagre's hux poms was
ey ey

Coded

al:-'y:-'w
[]‘.
335
RS
an analog input. |
Momentary down = ~2092 mV
This coded value is an analog sighal request-
ing the control module to actuate the window
to move as long as the switch is held. It's a
request for momentary down.

Toll down = ~927 mV

This analog value created by the coded
ground (resistive device in the switch) biases
the reference voltage to a specific value, is a
request for toll down to the control module.

Static “N” = ~4969 mV

Static Neutral position. Here is the bias volt-
age coming from the FRM and not influenced
by the switch. This is verification that the FRM
is providing the reference voltage to the coded
ground/switch. If we had no voltage or too
much potential at this pin, we would never be
able to create the analog signal to request the
commands required.
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Window Motor End Travel

~o | |

Integrated Service Tal= [ ot = o1+ 2 —
Technical Application :’fp =) S l_——' _!|_ | Q B
ViIN: CAR: X'YF25foff-road vehicle3 200N2I0AUTADMN rght-hand drive/2012/11
j .l'.‘-.ursnr .R.::f nlf‘f :
3{;_-"-. CH 2 Couplud 4 m Em
Display Time
Lng Hecord  COmMpreass Hald Position =3
- 23 %
Window Motor 1 L*]
MFBA@Pin 36/A58*3B or ]
MFBZ@Pin 35/A58*3B o i
SSP-SP0000053371
Trigger
Source
CH 1 CH 2
Hource Source
Posilion
Ot sel Ofset Lewvel
. 0 K| W
Rel Cur 19,208 ¥ iy 3 Y =ope
ur 10288 V F] 5V || w BN | nog
ACur BHITV Status: Coupling Coupling Made
GMD || A e GHND || AC .. oe Auto [ Morm | Single
Load / Lt medrsuring
S It delete setling devices

Workshop Hint

This oscilloscope pattern shows the “erratic” signal voltage applied
to the window motor near its end travel. The Control Unit does
this to “soft stop” the motor and prevents it from “banging”. If you
take a closer look at the scope pattern you can see that it is show-
ing battery voltage and credible ground applied from the master
controller. The cursors could be moved fo these points to establish
that there are no voltage drops (Vd) under operation conditions on
both B+ and B- coming from the control unit. This avoids unneces-
sary Vd tests. A picture speaks a million words!

Please note that the peak voltage denoted on the reference cursor
(left) is a spike due to the internal driver shutting ON and OFF.

B The measurement was done @ MFBA or MFBZ to KL_31,
SSP-SP0000053371 - Power Window (F25).
See the SSP with some notes on the next page.
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SSP-SP0000053371 - Power Window (F25)

1

MFBA & MFZB
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Automatic Tailgate Actuation - HKL

HKL Hall sensor

Integrated Service
Technical Application

Wi

Multimeter

Ref.Cur 1171V
Diff. Cur BBS2 W
A Cur 5481V

Save settings

Alom e = e 72 =

CAR: X'YF25/off-road vehicleXX3 200MN2IVALITADMN right-hand drive/2012/11

% Signals

Cursor Ref Diff

. 3{5-. | CH 2 Coupled E“II EIEI
Display Time
Log Hocord  Comprass ] Hold Position |
HKL Hall Element
HALL L1@Pin 3/A218*3B or |Timeliv
HALL [2@Pin 4/A218*3B m tosi P |
SSP-SP0000053370 —
Source
i CH2 Probe 1
Hource sSource
| Probe 1 . Frobe 2| |ﬁ|mu“
=] = [a] w=u]+]
Ot set Eh‘ul e . .
[a] wn]~][a] =x+]
Trigger:  Auto bl ) . IWDIW I
) |A|l 5v|v 1uw!|v|
Status: Eu;plmg — L:nur..ulangm Mode
EQ RS oo JESRE| oo | o [EEIEET

Livad / Ll miessuring
delete seting devines

Workshop Hint

(1)

(2)

The hall element digital signal low for this application is

~1171 mV. The consistency of this signal can be compared to
the other signals on this screen (all of them go to ~1171 mV).
You can also view more cycles by changing the time base

to 5 or 10 ms.

Remember, the digital “handshake” requires a voltage level to
be established, not just a signal that "looks good".

The hall element digital signal high is ~6600 mV.
See (1) for hints.

" The measurement was done @ HALL L1 or HALL L2 to KL_31
‘0 SSP-SP0000053370 - Boot lid lift (F25).
See the SSP with some notes on the next page.
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SSP-SP0000053370 - Boot lid lift (F25)

e e e ]

o ——

cwoetinz g wertoz O wet102
I 1 =
CTy wet1o.2
MOT L1 MOT L2 . HALL L1 HALL_L3 HALL L2
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Cdgws [CH | wser | el B | eucE A | BuBR
L. S £ BR ED . sh 4 B X51118
Jgrweroz  fweroz % weno2 — Common Hall
O We110.2
MOT_L1 MOT L2 - HALL L1 HALL_L3 HALL L2
0.75 0.75 0.35 0.35 0.35
| RT | s I ) N | cE | I8
Mag
_‘:_‘-_ B Rear lid [t diive, lef
)
-

V

HALL_L1 & HALL_L2
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HKL Motor

Integrated Service
Technical Application

Wi

| |

N N -

m (@ =

fes

Multimeter ‘ cillos Cope

Cursor

CH 2 Couplud

|
Display

Log Hecard

HKL Motor

MOT _L1@Pin1/A218*3B or
MOT_L2@Pin2/A218*3B
B+/B- Voltage levels indicate
credible KL_30 and KL_31

CHA1

Comprass Haold

CH 2

Hource Source

Ot sel Ofset
. 0 K| W

Rel.Cur 14.332V bl i NITHy
A-| 8| -

A Cur 14232V Status; Coupling Couphing
amMD || A e ano || ac ||NEE
Load ¢
Save settings
g delete setting

|\ ?

CAaR: XYF25faff-road vehcleDCd 200N2I0ALUTARN rght-hand drive/2012011

Ref Diff

KK

Time

Fogibon
(]
TimadDiv

G0 s T

. 45%.}.'

Trigger

Hource |
Puosition

Level

Slopa

RURN | nuy

Mode

Clul megsuring
devices

Workshop Hint

that wire or the driver itself (M88) would not be required.

(2) The Difference Cursor shows the “B- driven value” which is
100 mV. This would validate that the ground credibility is within
specs and no voltage drop on the module or wire is needed.
Remember, the HKL module is capable of driving both B+ and
B-. When this motor voltage is looked at with a DVOM, the
value is a calculated average of approximately 14.3 V at 50%
duty cycle or 7 V. Also, we vary the speed of the lid so the
DVOM is a bad choice of tool!

(1) This pattern shows the positive voltage applied to the DC motor.
The Reference Cursor shows 14.33 V which would conform that
the B+ side of the circuit has no concerns. A voltage drop test at

. The measurement was done MOT L1 or MOT_L2 to KL_31
SSP-SP0000053370 - Boot lid lift (F25). See the SSP with
some notes on the next page.

|
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SSP-SP0000053370 - Boot lid lift (F25)

e e e ]

o ——

Arowoertoz f wertoz T wet102
1 1 v
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O We110.2
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[ > 1 4
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MOT_L1 & MOT_L2

Foear lid [t dive, left
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HKL “Good” Shielded Ground

Integrated Service
Techmical Application

Wi CAR

Multimeter ke

‘J'.-

me & = [§]

~o | |

=

XYF256nff-road vehicleDOl 200MN2I0AUTADN rdght-hand drive/2012011

1?7 =

L = Signals
Cunsor Ruf Dife.
%_ CH 2 Coupled EHII EIEI
Display Time
Log Recond  Comprass Huld Fosition |
HKL Shielded Ground
W9110.2@Pin 7/A218*3B Vime/Div iR
Vd to KL_31 [«] =]
Insure shielded is held at rigger
_ ground NO EMI. =i
£H 1 CRE Probe 1
Hource Source |:|
| Probe 1 . Prabe 2| P
|i| - . +50 % T
Ot sel Eh‘ui Lewvel _
[a] wa[v][a] sxfv][a] x|+
Fef. Cur 0,000 Y L 000 m= Trigger:  Awto bl - Wiy
Diff.Cur 0,008 v t0.00 Hz N Y R4 IR R - B
A Cur 0008V 0.00 % Status: Coupling | Coupling Muode
[ove [ I [owo | N | EEE3 e
At deblé::]ea:ﬂ;ru umﬂevices

Workshop Hint

The line we're looking at is one of the shielded lines coming from the HKL
module to the HKL motor (M88 or M43). This line is shielded to prevent
any Electromagnetic Interference (EMI) created by the drives to be
induced into delicate circuits i.e hall-or audio antennas.

The fault caused by an open shield line may not always be evident or
cause a fault code. We could check continuity to ground, but by monitor-
ing this line while using the HKL motor, we can watch for induced noise
such as voltage spikes. The scope is hooked to the shielded terminal on
HKL@PIn 7/A218*2B and KL_31. This voltage drop (Vd) test with the

scope is the most precise way to eliminate any concerns with a credible
shield wire to KL_31.

(1) & (2) show the Reference and Difference Cursors at 0 V, with no noise
at all during operation. Hence we can conclude it is a “good shielded line”!

The measurement was done W9110.2 to KL_31,
9 SSP-SP0000053370 — Boot lid lift (F25). See the SSP

with some notes on the next page.
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SSP-SP0000053370 - Boot lid lift (F25)
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W9110.2 - Shielded line
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Single Wire Bus

LIN Bus

Integrated Service
Technical Application

Wi

Fef.Cur 1030 V L 000 ms
Diff.Cur  11.980 V i 0.00 Hz
A Cur 10860 V T 0.00 %
At 1352 ps
Load f
Save settings
g delete setting
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=
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Display Timea
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LIN Bus
K_LIN_8@Pin 17/A58*1B or |TimefDiv
K_LIN_8@Pin 2/A14*1B 4| zonps|p |
SSP-SP0000053261 —_—
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CH 1 CR2 Probe 1
Source sSource
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Workshop Hint

(1) Single wire bus binary 1 and 0 require a threshold voltage for that data to
be transmitted. The Reference Cursor shows binary 1 voltage at around 1V
(1030 mV to be exact). Once the voltage fails to pull down to approximately
~1200-1300 mV, we start to see communication faults. In other words, if the
voltage were to fail to pull below that threshold, we would need to diagnose
accordingly, find the culprit and fix the bus communication fault.

(2) The Difference Cursor shows the value for binary 0. The threshold for
this voltage is generally greater than 9 V and is usually around 12 V on all
single wire bus systems. The Footwell Module (FRM) is the Master of the bus
and is also responsible for the voltage to establish communication. The switch
participates as a "secondary control unit" and cannot work without the FRM.

9
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The measurement was done @ K_LIN_8 to KL_31,
SSP-SP0000053261 - Front fog lights and rear fog lights.
See the SSP with some notes on the next page.



SSP-SP0000053261 - Front fog lights and rear fog lights (F25)

------------- 171
Junclion box

/ Vd <300 mV / 12V B+

&
Lignt switch unit
[
e H
Single wire bus.
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KL_30F (BN2020)

Integrated Service
Technical Application

ViM CAR

Multimeter Oscllloscape. REL oL

Het.Cur 1Z2.321 ¥
Diff Cur 12 458 ¥

A Cur 0138V
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Load /
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Workshop Hint

(Pin 3 @ Z2*12B).

(1) Channel 1 (green line) is the KL_30F OFF signal

(2) Channel 2 (red line) is the KL_30F ON signal, first red “blip” starting
from left side (Pin 5 @ Z2*12B).

(3) Channel 2 (red line), the second red blip is KL_15N and KL_30B
being powered back up (Pin 10 @ Z2*12B).

“KL_30F_AUS” Pin 3 @ connector Z2*12B to Pin 10 @ Z2*12B.

9 These measurements were done on:

“KL_30F_EIN” Pin 5 @ connector Z2*12B to Pin 10 @ Z2*12B.
SSP-SP0000053963 - Terminal Control (F25).

& For more information, reference FUB-FB-610003-K10 -

——/ Vehicle system voltage supply
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SSP-SP0000053963 - Terminal Control (F25)

SEP-SEF-SFI00IGEIEGE Tarms nal cantrod BEP-S5F-EFOOCIIGAA63 Tenrinal ooningd
I oo e S 2 i R S
P rf i
= . "
ih o ¥ 8
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= »
|| et W] rraaes Bl | e

The leads should be connected to:
KL_30F_AUS Pin3 @ connector Z2*12B to Pin 10 @ Z2*12B.
KL_30F_EIN Pin 5 @ connector Z2*12B to Pin 10 @ Z2*12B..

Workshop Hint

As an example see the following:
A known “Good Relay’:
Pin 3to Pin 2 @ Z2*12B = 8.7
Pin 5to Pin 2 @ Z2*12B = 7.2 O
A known “Bad Relay’:
Pin 3 to Pin 2 @ Z2*12B = 75.4 Q
Pin 5to Pin 2 @ Z2*12B = 75.3 O

After verifying that the signal is OK, you can check the resistance of the
bi-stable relay to confirm it is also OK. Both ends should be roughly the same.

. SSP-SP0000053963 - Terminal Control (F25), pins 35 & 40 on
\. A34*1B on component A43 should list KL_30 instead of KL_31.

—=/
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KL _30F signal times:

(1) Channel 1 (green line) is the KL_30F OFF signal time:
2000 us =2 ms = 0.002 s

(2) Channel 2 (red line) is the KL_30F ON signal time (first red “blip” starting
from left side): 1800 us = 1.8 ms = 0.0018 s

(3) Channel 2 (red line), the second red blip is KL_15N and KL_30B being
powered back up: 800 us = 0.8 ms = 0.0008 s

So, pretty fast indeed!
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Blank Oscilloscope Screens

Use for additional scope measurements.
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Blank Oscilloscope Screens

Use for additional scope measurements.
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Blank Oscilloscope Screens

Use for additional scope measurements.
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Blank Oscilloscope Screens

Use for additional scope measurements.
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Blank Oscilloscope Screens

Use for additional scope measurements.
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Blank Oscilloscope Screens

Use for additional scope measurements.
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