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1. Guide to PicoScope 6 Automotive

This document gives a basic overview and introduction to PicoScope 6 Automotive,
including both the software itself and the hardware (PicoScope unit) you’ll be using. For
more detail on any of these topics, please refer to the PicoScope 6 User’s Guide, or
consider attending one of our training courses.

Introduction to our equipment

Each PicoScope automotive oscilloscope is supplied with a base set of tools and
components, allowing you to take the voltage and current measurements you need to
perform a wide range of tests.

The PicoScope unit itself takes the readings from the probes and/or clamps attached and
converts them into signals for your PC to display. It uses industry standard BNC
connections, enabling the use of a wide variety of accessories, and is connected to the
PC by a USB lead, which it also uses to draw power.

At the time of writing (February 2016), our starter kits contained the following items:

Number
Item 2-channel kit | 4-channel kit
PicoScope 4225 or 4425 automotive oscilloscope 1 1
Premium test leads 2 4
10:1 attenuator 1 1
Flexible backpinning probe (red) 1 2
Flexible backpinning probe (black) 1 2
Small crocodile/gator clip (red) 1 2
Small crocodile/gator clip (black) 1 2
Battery clip (red) 1 1
Battery clip (black) 1 2
USB cable 1.8m! 1 1
PicoScope 6 Automotive software CD-ROM 1 1
Training resources DVD 1 1
Automotive Quick Start Guide 1 1

We also offer standard, diesel and advanced kits, with additional probes and leads and
accessories such as current clamps and adaptors. Details can be found on our website,
www.picoauto.com.

Once you have connected the PicoScope to the PC, start the software. Always start the
software after connecting the PicoScope unit: otherwise it will run in demo mode.

The PicoScope way

PicoScope 6 Automotive is an ever-evolving program, so it is important that the software
installed on your PC is the latest version.

! Make sure you use the blue USB cable supplied - it has been specially designed to
provide better grounding for your PicoScope. Please contact us if you need a
replacement.
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The software is designed to use as much of the PC/laptop display screen as possible to
display the waveform being captured.

PicoScope 6 Automotive - introducing the software

The PicoScope 6 Automotive display is divided into three sections. The Signal View is
highlighted in green in the image below and described in the next section of this

document. The Toolbars are highlighted in red and discussed in Section 3, and the Menu
bar (highlighted in blue) is covered in Sections 4 to 8.
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The 20:20 rule

If you are aren’t sure which settings to use to capture your signal, a timebase of
20 ms/div and a voltage range of £20 V are a good start. These settings are usually
good enough to capture a general automotive signal, allowing you to refine your settings

from there. Timebase and voltage range will both be covered in more detail later in this
guide.
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2. Signal view

The signal view is split into a fixed 10 by 10 grid. The 10 vertical divisions represent the
voltage range, while the horizontal ones represent time. The grid is fixed but the voltage
and time (timebase) can be varied. The oscilloscope trace is drawn from left to right
across the signal view.
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Timebase

The timebase is set by default to 5 milliseconds per division (ms/div), but can be varied
in multiples of 1, 2 and 5: for example 1 s/div, 2 s/div, 5 s/div. The minimum and
maximum timebases depend on the sampling rate of your PicoScope. Our PicoScope
4225 and 4425 Automotive oscilloscopes have a maximum timebase of 5000 s/div.

As the image below shows, there are lots of timebases to choose from. These can be
accessed by scrolling up and down.
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By default, the timebase is set as time per division, but you can change it to show the
total collection time instead (See 8. Preferences).

Starting and stopping capture

The red and green buttons on the left hand side of the bottom (by default) toolbar start
and stop the acquisition of data (this can also be done by pressing the spacebar). The
blue highlight on either the red or the green button indicates whether or not the scope is
capturing. The image below shows the green button highlighted, meaning the scope is
capturing:

QO]

If you prefer, you can place this toolbar at the top of the screen (See 8. Preferences).

Triggering

A trigger is a voltage level that, when a signal passes through it, causes the oscilloscope
to capture or lock on to the waveform. If you don't set a trigger, the trace may not be
stable on the screen, and you could also miss the signal you're looking for.

The image below shows the trigger diamond that appears when triggering is enabled.
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3. Main toolbars

File Edit Views Measurements Tools Automotive Help
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Number of samples

This defines the maximum number of samples across the screen: the more samples, the
more detailed the signal trace (and the larger the saved file becomes). The actual
number of samples is not always exactly what is selected, but it will not be greater. 1 MS
is a good number to use as a starting point, but this can vary depending on the test.

Buffer navigation toolbar

Each screen capture in PicoScope 6 Automotive is called a waveform. The software can
store more than one waveform at a time, and the Buffer Navigation toolbar keeps a
count of the number that have been captured. The maximum number of buffers is

10 000. You can navigate through these buffers either by clicking on the double arrows
to move backwards and forwards or by using the Buffer Overview, which gives a
thumbnail view.

W =om AT QSRS &) I%MHWQ@\(\ =Y
— = - — [ifinartoactoanlanPean| T
19— — |20 21— 2 23 r 24 0
Buifer J,,"I*; T UL L"Ifiﬂ
Overview FIE AT R e W T T
i
Buffers to sh Buffers to she
I RIED ENle BIEREY D [ D

Zooming and scrolling

There are a number of ways to zoom into a signal and to scroll around the zoomed
waveform. You can do this using the controls in the Zooming and Scrolling toolbar and
the Horizontal Zoom control in the Capture Setup toolbar.
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Window zoom

@

This button allows you to specify an area of interest by drawing a box around it.
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These two buttons allow you to expand a point of interest just by clicking on it, and to
zoom out again afterwards.
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Horizontal zoom
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This allows you to zoom in the horizontal direction, subject to the capabilities of the
device.
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The image below shows PicoScope zoomed in 100 000 times horizontally.
]
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Zoom overview and scrolling
When the waveform is zoomed in, the Zoom Overview window appears, showing the

whole waveform and a box marking the area that has been zoomed in.

WL L

3537 5275 7014 8752

This area can be resized by dragging the corners of the box, and moved by clicking and
dragging within it.

{“’Fl You can also use the hand tool to move around a zoomed-in waveform. With this
tool selected, you can click and drag the main signal view.
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Channel toolbar

Channel selection
Multiple channels can be selected. Each one is identified with a different color trace and
matching axis:

Channel A Blue
Channel B Red
Channel C Green

Channel D Yellow
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Voltage range

The voltage ranges are selectable and go up in multiples of 1, 2 and 5, e.g. £100 mV,
£200 mV, £500 mV, £1 V. While the timebase can be changed from time per division to
the total collection time, the voltage scale is always set as the full voltage range across
all 10 divisions, so each division on a £20 V range represents 4 V.
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The PicoScope 4225 and 4425 Automotive oscilloscopes have a minimum voltage range
of £50 mV and a maximum of £200 V.
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If the yellow warning icon [!] appears in the upper corner of the PicoScope screen, it
means that a difference of more than 30 V is being applied between two grounds of the
scope. When this warning appears, you should check the orientation of the test
connections against the wiring diagrams. In some cases, you may need to providea 0 V
reference to the scope, using the M4 bolt on the rear of the unit.

If the red warning icon Ml appears, it means that the signal voltage is exceeding the
normal measurement range. This icon appears in the upper corner of the screen, next to
the relevant channel’s vertical axis: you should increase the voltage range of the channel
displaying this error.

Coupling
Sets up the input circuitry of the oscilloscope.

File Edit Views Measurements
| Z (& || 500 ps/iv [] | | 1 f
] |E|| Off

AC

.
v oc______|
Freguency

Three kinds of coupling are available:

Coupling Description

type

AC Rejects frequencies below 1 Hz, useful for removing DC offset from an AC
signal.

DC Accepts all frequencies from DC to the scope’s maximum bandwidth.
Enables the built-in frequency counter, only available on some 4000 series

Frequency . .
Automotive oscilloscopes.
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Lowpass filtering

Lowpass filtering is useful for eliminating noise from a signal. It does this by rejecting
the high frequency data from any selected input channel. The filtering control is found in
the Channel Options menu, which you can access by clicking the Channel Options

button “s for the relevant channel. This control determines the cut-off frequency of the
filter, which must be less than half the sampling rate (shown on the Properties sheet,
which can be accessed from the Views menu or by right-clicking on the signal view. You
will find more information about this in the PicoScope 6 User’s Guide).

File Edit Views Measurements Tools Automotive Help
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The split screenshot below shows the effect of applying a 1 kHz lowpass filter on a noisy
signal. The underlying shape of the signal is preserved, but the high-frequency noise is
eliminated:

File  Edit Views Measurements Tools Help
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Left: before lowpass filtering. Right: after 1 kHz lowpass filtering.
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ConnectDetect®
A new feature, only available on the PicoScope 4225 and 4425 automotive scopes, is
ConnectDetect, a simple way to make sure your test probes are correctly attached to the

components under test. To start using it, click the ConnectDetect button |EE| in
PicoScope 6 Automotive.

Every channel input on your PicoScope has an LED next to it. When ConnectDetect is
activated, each channel’s LED is either green, to indicate that the test probe is directly
connected across a component, or red to indicate that it is not.

An icon representing the LED is also shown on the PicoScope screen, as in the example
below, where ConnectDetect has been activated on all four channels, but only Channels
A and B are properly connected.

11
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Tools A Help i
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Note that ConnectDetect only works when you use probes that come into direct contact
with the component under test. Sensors such as the TA204 coil-on-plug and signal
probe, which works using electrical induction from the ignition coils attached to the spark
plugs, do not make such a connection, so ConnectDetect will not work on them.

Triggering toolbar
You can use the Triggering toolbar to make five key adjustments to the triggers.

|Trigger Auto lZ]ﬂf' A |Z|‘f\$\’ v - %I 50% E%*'

/ I\

Trigger Mode Trigger Source Rising/Falling Trigger Threshold Pre-Trigger

Trigger mode
Auto
Repeat 400 60.0 20.0
3 Single
Trigger  Mone | | | | |
None: No trigger condition is set and PicoScope acquires waveforms repeatedly

without waiting for a signal to trigger on.

Auto: PicoScope waits for a trigger event before capturing the data. If, however, no
trigger event occurs within a reasonable time, it captures the data anyway
and it will keep on doing so until the capture is manually stopped.

Repeat: PicoScope waits indefinitely for a trigger event before capturing the data and
will keep on doing so until the capture is manually stopped. If the trigger
event never occurs, no data will be displayed.

Single: PicoScope waits for a trigger event before capturing the data and then once it
acquires the waveform it stops capturing.

12
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Trigger source

This option defines where the trigger will come from, and varies between models. One

thing that is common across all our products is that their input data channels can be
used as triggers.

Or‘)mi

| A...... M [

Rising/falling edge trigger

These buttons control which side of the waveform you set the trigger on. For example, if

you set a 1 V rising edge trigger, your PicoScope will only capture data if the signal
increases from below 1 V to above 1 V.

o] - e I
A TH ]
Rising Edge Trigger: Signal Falling Edge Trigger: Signal
moves from below to above moves from above to below
the trigger diamond the trigger diamond
Trigger threshold
|Trigger Auto |E| J'E| A |z| | AT | 1V 50% % |

Use this box (highlighted in yellow above) to set the voltage of your trigger. In the
rising/falling example above, the trigger threshold was set to 1 V.

Pre-trigger

This is a very useful adjustment as it allows you to control how much you see of what
happened before the trigger event. The images below show an injector voltage on a

500 ps/div timebase, giving a total of 5 ms across the screen. Figure 1 shows a 20%
pre-trigger, with 1 ms of data before the trigger event. Looking at the signal, you cannot

13
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Pico Technology

see what happened to the waveform before this. Figure 2 shows a 50% pre-trigger, with
2.5 ms before the trigger event, which makes it much clearer what the signal does.

14
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4. The Automotive menu

The Automotive menu is at the heart of PicoScope 6 Automotive, with over 150 pre-set

tests that can be performed on vehicles.

The Show Web Help option at the bottom of

File Edit Views Measurements Tools @ Automotive | Help
| 7 ﬁ| 1 ms/div \9‘ x1 E” 50 Charging and Starting » E
Aq |-100.. 200v p20) [¥] |DC ]| Bq Rensars ¥ =
|~ Actuators 4
V (x20) Ignition 4
Communication Networks ~ »
3500 Advanced Tests 4
Pressure Sensors >
Motorcycle-Specific »
3000
Show Web Help

the Automotive menu disables and enables

guided tests. These are pages on the picoauto.com website, with full instructions for
carrying out the test, along with some background information. This option affects all the

pre-set tests, so if you clear the check box, th
enabled by default.

e web pages will not appear. Web help is

Automotive  Help

1 Charging and Starting rINT AR 4]

E y = - = —
Sensors = ‘ Dy [Ofr = ’ (e®[- H
Actuators >
Ignition 4 Distributor >
Communication Networks ~ » DIS/ Wasted Spark ~ »
Advanced Tests ) Coil on Plug > Primary Voltage (2-wire COP)
Pressure Sensors > Multi COP Unit > Primary Current
Motorcycle-Specific >

Show Web Help

Primary Voltage and Current (2-wire)
Primary Voltage and Current (3-wire)
Trigger and feedback (4-wire)

Secondary

Secondary (mV)

Secondary vs Primary

Secondary vs Primary Voltage and Current
Using the HT Extension Lead

Ignition -

Coil on plug - Secondary (Using mV range)

== How to connect the oscilloscope when testing:- a coil on plug secondary pattern

Test Notes

This is 2 method for testing coil-on-plug units that are
very well screened and cannot be tested using the
standard COP Secondary preset. It uses the sensitive
millivolt (mV) ranges of the oscilloscope to obtain the
secondary waveform. Using this method, you will lose
references to kilovolts (kV), but you will still be able to
compare all the coll-on-plug units to try to identify any
problems

If you have a COP Probe cable with ground clip
(TA033) then follow method 1 below. If not, use
method 2.

Figure 1 - COP Probe placed on a coil

1. Using the COP Probe cable with ground clip
(TA033)

Connect the end of the TA033 cable with the ground
ciip to the scope's Channel A input and the other end to
the COP Probe. Connect the ground dip to a reliable
ground point on the engine block.

2. Using standard parts in Pico Oscllloscope Kit

Use two BNC-to-4mm-plug test leads and 2 large black
crocodile clip. Connect the two coloured 4 mm plugs

together, and then connect the two black 4 mm plugs
together. Connect the pair of black 4 mm plugs to the

An example waveform within the web help (guided test) topic shows how the signal
should appear (the signal you see in PicoScope when you run the test will vary from one
vehicle to the next). This will contain all the relevant settings to carry out the test,
including correct timebase, voltage range, custom probe and triggering.

15
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The waveform and settings also open in PicoScope 6 Automotive, whether web help is
enabled or not. You may need to adjust these settings, as every vehicle is different, but
they give a good starting point.
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The guided test web help also provides notes on the waveform, to explain the detail of
the signal. Below these, you will find technical information on the test in question.

= How to connect the oscilloscope when testing:- a coil on plug secondary pattern
4 Example Waveforms

= Waveform Notes

The example waveform show a typical ignition picture from an engine fitted with electronic ignition. The waveform has been taken
from the coil-on-plug.

The secondary waveform shows the length of time for which the HT flows across the spark plug's electrode after the initial peak of
voltage required to jump the plug gap. This time Is referred to as elther the 'burn time' or the *spark duration’. In the llustration,
the horizontal voltage line in the centre of the osalloscope s at fairly constant voltage, but then drops sharply into what is referred
to as the 'coil osdillation' period. The 'burn time' is also illustrated in Figure 4

n |
. Bt |
. | :
B L
n‘_l | 2
X | b
| ns an s n 15 2n 25

-+ | -

05 0 " 10 15

Figure 4 Figure 5

The coil oscillation period (as illustrated in Figure 5) should display at least 4 peaks (including upper and lower). A loss of peaks
indicates that the coil needs substituting. The period between the coil oscillation and the next 'drop down' is when the coil is at rest

and there is no voltage in the coll's secondary dircult. The 'drop down’ Is referred to as the 'negative polarity peak’ (as ilustrated in

Figure 6) and produces a small osdilation in the opposite direction to the plug firing voltage. This is due to the initial switching on of ~
the coil's primary current. The voltage within the coil is only released at the correct point of ignition when the HT spark ignites the

air/fuel mixture.

You can then start the test, using the red and green Start and Stop buttons.
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5. Measurements
Measurements can be achieved using either rulers or automatic measurements.

Basic rulers

The image below shows the voltage ruler handles and the time ruler handle. The voltage
ruler handles are the same color as the channel they are associated with, while the time
ruler handle is white.

m_20 o m
\Voltage ruler handle Voltage ruler handle/
16 6

for Channel A for Channel B B
12 I
/ ’/ /
08 L. / s % /
/ P é ,’/ /
/ / / /
'f ' / / /
04 £ /1 / / / 04
L/ / f ¥ /
/ s / 4
/ of o / / .
00 / / / / L ;
7 P / o, g /
o ‘/ o y, /’
-04 /" (‘/ ¥ / -/ ; / 04
/ Fa / / / /
4 / / / / /
/ / /
038 7 /f /" /‘/ o
HN2 1

18 / Time ruler handle

-200 920
25 20 15 10 05 00 05 10 15 20 25
| 1.0 [

There are two rulers for time and two rulers per channel for voltage. The rulers can be
used by moving the mouse over the ruler handles and dragging. You can move the time
rulers left and right, and the voltage rulers up and down, at any time.

As soon as you start to move the first ruler, the ruler legend box appears, showing the
ruler’s exact position on the time or voltage scale. When you drag the second ruler into
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place, its position is added to the ruler legend box and the difference between the two

values (A, delta) is displayed.

| 20
v

16

12

04 // /

00
04

-08

-200

25 05
N s

Rotation rulers

0.0

"::: Ruler legend

o
=]
=}

box 16

05

The rotation rulers help to measure the timing of a cyclic waveform on a scope view.
Instead of measuring relative to the trigger point, as time rulers do, rotation rulers
measure relative to the start and end of a time interval that you specify. Measurements
may be shown in degrees, percent or a custom unit as selected by the Ruler settings

box.

To use the rotation rulers, drag the two rotation ruler handles onto the waveform from

their inactive position as shown below:

Channel Labels

A | [Select Label)

[Select Good/Bad/Unknown] |~ |

Drag to position
rotation rulers

File Edt Views Measurements Jools Automotive Help
| 2 | somssaw [V]| x2256 || s0ks H‘« Tor1 .»Ler{"?U\&\R")\{"\I pico
Ay 2.7 bar v] |oc V)| eq|oft v] [oc vl | co ot ]/ oc v]| pglo v v]
| 69
bar Zoam Overv -
Ao
5175 = T L
4313
345
2588
1725
0263
00
-0863
17203 ®
3549 5765 7981 1020 1241 1463 1684 1506 2128 2349 2571

| stopped @ @) Trigger [F| s0% ]| Measurements [@

None

| Rulers [ Notes [ Channel Labels [
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In the signal view below, the two rotation rulers have been dragged into place to mark

the start and end of a cycle. The default start and end rotation values of 0° and 720° are

shown below the rulers and can be edited to any custom value.

file Edt Views Messurements Jools Automotive Help
A 2 (3] [somsran V]| x2256 [ sooks +|q,| Tof1 _,:_/I\{'yv\(,\a-‘f, - ])ig‘()
Ag 2. 7bar v] |c
| oo

bar

v]|oc vl | Bg |Off [v] oc M | cq ot [ Moy v] [v] |

- X]

[Select Good/Bad/Unknown] v,

| Stopped @ @[ Trigger None  [v] 1| A o) &% |lovar 5] 50% 5| Measurements [ | Rulers [ Notes [ Channel Labels [

Notice that, as well as the 0° and 720° markers, lines have been drawn to mark 180°,
360° and 540°. These were inserted using the Rotation Partition option in the Ruler
settings box, which appears when you click Rulers on the bottom toolbar.

Ruler Settings X

Rotation Ruler

RotationWrap [ |
Rotation Partition| 1 [£]
Units

Degrees (%)

Percent (%)

Custom

‘ Rulers B Notes B Channel Labels Q

Ruler legend
The rotation rulers become more powerful when used in conjunction with time rulers.
When both types of rulers are used together, as shown in the image below, the ruler

legend displays the positions of the time rulers in rotation units as well as in time units.
If two time rulers are positioned, the legend also shows the rotation difference between

them.
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File Edit Views Measurements Tools Automotive Help

|

|

6009 |
|

5149 |
|

429 |
3431
2572

1712

0853

0866

|
|
|
|
|
|
|
|
|
|
|
|
|
o

4807 1676 2153

[o o 9586 1198 143]550)
<] [ [ ]
Channel Labels

A | [Select Label]

39.2
£ sses e sseareem | (V|

A 7 G| somsiaw V]| x202 (]| [so0ks B[l 1eft PNOAKR]D Y pico

Ag |-2..7bar pC ]| By ot [v] |oc )| cq o DC | oot & o @‘ -

| 32 T e — A
g [zoomovervien____ x HlI

2631

B3]

[Select Good/Bad/Unknown]

) 2| [a E| 0% | Measurements

| stopped @ @] Trigger | None

| Ruters (3 Notes [ Channel Labels [ ‘

Closing the ruler legend dismisses all rulers, including the rotation rulers.

Automatic measurements

These can be added in three different ways: from the Measurements menu, by right-
clicking on the screen, or using the Measurements toolbar at the bottom.

Ele Edit Views Measurements Took Automotive Help -
EXIREEAS N e I ] O] S v
Ay -100.400v020) (] Dc Y] | By [N ~ | cq [off & &0 = g
|
020
3500 & Auto Setup

Add View »

3000 Channels »

X-Auis »
Grid Layout »
2500
Auto-Arrange Axes
Reset View Layout
2000 View Properties
B Reference Waveforms  »

1500 [2d  Add Measurement

m—| H\/\/\_—

00 T

500
-10000 o

&3 53 43 33 23 a3 03 07 17 27 37

N s

[ Stopped @ ()| Trigger (At [v] if| (A (V) |l | 100veecE | 63% | Measurements (E3 | Rulers [ Notes [ Channel Labels [

Whichever method is used, the Add Measurements window appears.
|
ok |

Add Measurement

Select the channel to measure

mA [~ :

Cancel |
Select the type of measurement —_—
ACRMS Hep |

Choose which section of the graph will be measured
Whole trace

Advanced \
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Select the channel you want to take the measurements on by clicking on the first pull-
down menu. Then choose the type of measurement. Finally, choose which section of the
graph you want to take the measurements from: this could be across the whole trace,
between two rulers or the cycle around one of the rulers.

The measurements appear at the bottom of the screen. By default, the statistics are
taken from the previous 20 captures (see 8. Preferences for how to adjust this).

Channel |I'h'r|e |Spa1 |\I‘ﬂ.|e |I\ni1 |I\'Iax |ﬁvemge |u |Cq:|l|.|rele1l
A ACRMS Wholetrace 7004 mV  700.1mV  700.7 mV  700.4 mV 22940V 20
@|Trigger Ao [v] il A |“$\| -oim | s0% [ A BE3

You can also adjust the font size by going into the Measurements menu and selecting
Grid Font Size:

ws  Measurements Tools  Automot
,rdﬁ Add Measurement 7
? Edit Measurement
- Delete Measurement -

lue

Channel  |Name | Span [ vaiue [ vtin [ mac |average  |a | capture Gount

T |
AC RMS Whole trace 700.2 mV  700.1mV 700.5mV 700.3mV 287.9uv 20
Lolumn Auto-width -
@ Q| Trigger Ao [+] | A |l % |-01n B |[s0 B A IFETR
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6. File menu

You can access the File menu from the menu bar. It allows you to open and view saved
files, view recent files, change start-up settings and print.

File = Edit Views Measurements Tools Automotive Help
|2 Open. | B| s00ks @H(ﬂ 10f1
i H save v | Boy | Off [v]

i[g Save As

| Waveform Library Browser

|

Start-up Settings 4
Print Preview...
Print...
Recent Files »
Exit

2500
Save

This allows you to save the current waveform, all the waveforms in the buffer or a selection
of waveforms from the buffer.

Save As

This allows you to save the current waveform, all the waveforms in the buffer or a
selection of waveforms from the buffer as a new file.

The following table shows a list of file formats that can be saved or opened in
PicoScope 6:

Format Description

psdata PicoScope 6 format contains full waveform data and settings

pssettings | PicoScope 6 format contains settings

csv Stores up to 1 million samples

txt Stores up to 1 million samples

bmp Image format

png Image format

gif Image format

Animated Image format over a number of waveforms, showing an animation of all the

gif waveforms in a continuous loop (only available when saving all waveforms)

MATLAB MATLAB 4 .mat binary format: an open format with no limitation on the number of
samples.

ipg Image format

pdf PDF format. Output file contains a snapshot of the waveform, with no borders.

The psdata format is the PicoScope data format, which saves an exact copy of the
waveform. Saving in this format also saves the settings, such as voltage range, timebase
and triggering, along with any notes that have been made. The pssettings format just
saves the settings and not the waveform, which can be useful as the files allow multiple
settings to be saved for different tests and are often much smaller in size.

A key feature of PicoScope 6 Automotive is that the software is free and can be
downloaded by anyone - with or without a PicoScope oscilloscope. Thus, anyone can
view saved waveforms in the same detail they were captured in.
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PicoScope 6 Automotive allows you to save vehicle and customer information alongside
your waveform. You can choose not to enter this information by leaving the form blank,
but it is useful reference data, particularly if you choose to upload the file to the online

Waveform Library.

Recent Vehicles: | [Select a recent vehicle]

VIN/ID Code Engine Code | Z12XE
Make Vauxhall V][] Primary Fuel  Petrol [v]
. - Model | Corsa V(-] Secondary Fuel (v]
File Edit Views Measurements Tools A —— I = —
L _ = enerati ylinder
:E‘ Open... | 1 M5 Year | 2001 Configuration v
M Transmission | Oth v Capadty () 1.2
Save By |Off o ;
- o e Test Conditions  Key On Engine Running [V | Capadity fcuin) 73
N (i Save As... ECU Make | [Select Make i)
Waveform Library Browser ECU Model
Start-up Settings » . -
X X A | [Select Label] =] | Enter Channel Note: [Select Good/Ba...[ v |
Print Preview... e
Print...
Recent Files 3
Exit
T |__save Share Save and Share | | Cancel
File name: IZD‘I 60113-0001 psdata v Save I
Save as type: | Data files (" psdata) LI Cancel
Data files (".psdata
Options Settings files {* pssettings)

| : CSV (Comma delimited) files (*.csv)
@ Al waveforms (count: 1) |Toyt (Tab deimited) fles (“bd)
" Current waveform only (numbiBitmap images (" bmp)
GIF images (".gif)
" Waveform numbers |E a., 2, 5|Animated GIF image (".gif)
PNG images ("png)
i) Saving a file of approximate size MATLAB 4files (*mat)
JPG Images (" jpg)
PDF (pdf)

Woaveform Library Browser

If you use a PicoScope Automotive oscilloscope, then you have access to an ever-
increasing collection of user-generated waveforms through our online Waveform Library.
You can use this to share your own examples of good and bad waveforms or to browse
the waveforms other people have shared. You can also use it as an online backup for
your waveform files.

To log in to the waveform library, make sure your PicoScope is connected to the
computer, then click on File > Waveform Library Browser. Your login details will be
the same as those you use on the Pico Technology Automotive Forum - if you don't have
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an account there, you can register for free via the link on the Waveform Library login
page.

& Waveform Library - H =
7 Search Options
Vehidle details Log | n
VIN/ID Code
Make | [Se [V][=] | You can log in using an existing Pico Technology Automotive Forum account
Model | [se M) | userName
Generation
Password

Year | <YVYY-YVYY>

- =
Transmission ) | Login | You will remain logged in until you select "Sign out"

Test Conditions

<

v ?
Engine details Don't have an account’

Engine Code Reaister for an account here (Opens a new window)

Primary Fuel 1.1.1.3

HEEHE

Secondary Fuel

Cylinders
Configuration
Capacity (1)
Capacity (cu in)
ECU Make | [Select Make (e

ECU Model

Channel details

|Add channel |

selecttabe (][] [ Remove ]
[Select Good/Bad/Unknown] =)
(&) Listview || Clear choices | | search |
O Grid view

Startup Settings
The startup settings can be changed from the File menu:

File Edit Views M Wt Tools A i Help
| Open... EIEN= “Qg 1of1 @H x|
Save | By loff [v] | cq [oft
1 E Save As...
I Waveform Library Browser
Start-up Settings 4 E Save Settings As...
Print Preview... {24 Save User Default Settings
Print... {a Reset User Default Settings
Recent Files » £} Load User Default Settings
Exit Restore Last Session
500 Load Factory Settings
Load User Default Settings on Start-up
2000 Restore Last Session on Start-up

Selecting Save Settings As stores all the current settings in pssettings format, allowing
you to create a library of different setups.

Selecting Save User Default Settings saves the current settings as the default and

also assigns them to the Home button ﬁ'. Reset Startup Settings loads the factory
default settings. You can revert to the original factory settings by selecting Reset User
Default Settings.

Print and Print Preview

Use the Print and Print Preview options to print a paper copy of your waveform and to
check how it will look on the page beforehand.
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Recent Files

This shows a list of the most recently viewed waveforms, which appear as thumbnails for

quick and easy viewing.

| Fle Edit Views M Tools A Help ]
& Open. B|[soks B[] t1or BRI pico
Save | By [off [~ | cq ot ] | oo o = |[o® lv||
4 Save As...
Waveform Library Browser
Start-up Settings 4
Print Preview...
Print...
Recent Files »
Exit J Saved Waveforms\en\x20ignprim.psdata
2500 %
2000 +
A\ Saved Waveforms\en\CID Inductive.psdata
1500
oo oy Saved Waveforms\en\CID Hall Effect.psdata
1000
|
500 ‘)‘
Saved Waveforms\en\AFM Air Vane.psdata
4 [\k
EEE——
00 T
-500
-100.00 ®
-63 53 43 -33 -23 -13 03 07 17 27 37
.,
I Stopped @‘GH Trigger | Auto ﬂf‘ A H'?‘\“| 100V p20fZ] | | 63% &) | Measurements ‘ Rulers Notes Channel Labels
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7. Edit menu
The Edit menu is located on the menu bar:

File | Edit = Views Measurements Tools

Al

Al < Copy as Image D kS

Ayl Copy as Text oF
| “manml Copy Entire Window as Image

N

V (x20) Notes

Details
350.0

Copy as Image
This allows you to copy just the signal view, excluding measurements and the ruler
legend box.

fop—

=
en

0 -0.5 00 05 10 15 20 25

Copy as Text
This copies the raw data in text format and can copy up to 1 million samples per
channel, which you can then paste into a spreadsheet.

A B

1 Time Channel A
2 |(ms) (V)

3

4 | -2.50087 0.990936
5 | -2.50055 0.97293
6 | -2.50023 0.p48274
7 | -2.49991 0.143254
& | -2.49959 -0.32557
9 | -2.49927 -0.65023
10| -2.49895 -0.81252
11| -2.49863 -0.90274
12 -2.49831 -0.93881
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Copy Entire Window as Image
This copies the entire PicoScope 6 window, including everything you can see.

Ei Edit  Views M Tools A i Help
A 7 4] 1 msan ]| x1 EIEIE TR @H‘:ﬂ@tz‘@\e\ |8
E" -100... 400v (x20) [v] |DC | By [off & Cq |Off | ooloft = |[o0]]

00.0
(x20)

pico

3500

3000

2500

2000

1500

1000

-500

-10000
63
Lo I

| Stopped @é” Trigger | Auto ] .ﬂ:l A H&X | 100 V (20 | 63 % S | Measurements [2J ‘ Rulers Notes [ Channel Labels

®
-5.3 43 33 =23 -13 03 07 17 27 37

Notes

A Notes box is added at the bottom of the page. It is visible when printed and is
preserved when the file is saved.

00 [ 10
500 / 00

-100.00 @10
116 96 76 56 36 16 04 24 24 64 34
| x1.0 [N

Channel Labels
A | Ignition coil primary voltage E} [Enter Channel Notes]

Good
B | Ignition coil primary current B [Enter Channel Notes] Good [Z]
e
CHA using x20, CHB using 60A clamp on 1mv/10mA (204)
Stopped @_QJ Trigger | Auto ﬂ:l A [v] |L¢{_'\\ I 38V (x20) ' 58% &) | Measurements J Rulers [ Notes Channel Labels
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8. Preferences

The Preferences allow you to set options for the PicoScope software. You can do this
from the Tools menu, by selecting Preferences.

File Edit Views Measurements Tools Automotive Help

}V 7 44 | 2ms/div [v) | x1 ™\ Custom Probes...
8 -

Aq |-100..400V 020) EI DC E Y Math Channels
| — o) Reference Waveforms ==
 (x20) %35  Serial Decoding

Alarms
3500 M Masks v
2] Macro Recorder
3000 8] Preferences...

The Preferences options are split into tabs:

[ Regional & Language || Printing || Colors |[ Options | Updates | [
General T Power Managemert || Samping || Keyboard —

[ Reset ‘Don’t show this again’ dialogs :|

[ Reset preferences _|

Waveform Buffer

Sets the maximum number of waveforms that can be stored in the
waveform buffer, The actual number will depend on how many samples
are collected in each waveform.

Maximum Waveforms 2 B

Collection Time Units
(%) Times per Division

() Total collection time

Measurement Statistics

Sets the number of captures over which measurements statistics are
calculated

Statistics Captures [2 - 1000] 20 @

General

The Reset Preferences button deletes any changes you have made and returns the
preferences to the factory settings.

[ Reset "Don't show this again® dialogs J

[ Reset preferences )

Woaveform Buffer
Waveform Buffer

Sets the maximum number of waveforms that can be stored in the
waveform buffer. The actual number will depend on how many samples
are collected in each waveform.

Maximum Waveforms 32 @

28



Pico Technology PicoScope 6 Automotive Introductory Guide

By default, the waveform buffer is set to 32, but you can change this to any number
between 1 and 10 000. The actual nhumber of waveforms may vary due to a number of
factors: the device that is being used, whether the device is in block or streaming mode,
the number of samples per waveform and the type of triggering used.

Collection Time Units

By default, the timebase of the scope is given in seconds per division. The total collection
time, on the other hand, represents the time across all ten divisions of the screen. For
example, a 10 ms/div timebase is equivalent to a total collection time of 100 ms.

Collection Time Units

() Times per Division
() Total collection time

File Edit Views Measurements File Edit Views Measurements
M| 7 £t || 10msfdiv [v] ] x1 Al 7 G| 0oms  []][x1

| 2 | (]|

Measurement Statistics

Measurement Statistics
Sets the number of captures over which measurements statistics are
calculated
Statistics Captures [2 - 1000] 0 =

When you make an automatic measurement, PicoScope 6 Automotive presents statistics
recorded over a number of captures. This section of the Preferences allows you to control
the number of captures you use. By default, it is set to 20, but you can increase it to
1000.

29



PicoScope 6 Automotive Introductory Guide Pico Technology

Power Management

[ Regional & Language || Prnting | Colors || Oplioqs || Updates ‘\ ‘ o |
General Power Management [ Sampling || Keyboard

| cancel |
Select the power mode to configure Mains |L‘

Capture Rate

Reduce the number of waveforms per second that the scope will ‘ Help |
capture to extend battery life or allow other applications to run faster.

30 Captures per second |z‘

Current power mode: Mains

This control limits the speed at which PicoScope captures data from the scope. The other
PicoScope settings, the type of scope and the speed of the computer will all affect
whether this limit can actually be reached. PicoScope automatically selects the

appropriate limit according to whether the computer is running on batteries or on mains
(line) power.

The capture rate is in captures per second. By default, it is set to 30 Captures per
second. If other applications run too slowly on the PC whilst PicoScope is capturing,
reduce the capture rate limit. When the computer is running on battery power,
PicoScope imposes a performance limit to save the battery. You can increase this
manually, but doing so will cause the battery power to drain very quickly.
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Sampling

Slow Sampling Transition

The oscilloscope has two modes of operation: block mode and streaming mode. In block
mode, the device captures data to its own internal memory and then transfers it to the
PC, so the trace appears on the screen once the buffer is complete. In streaming mode,
the device continuously streams data to the PC, so the trace is drawn in real time.

The Slow Sampling Transition control alters the timebase at which the device changes
from block mode to streaming mode. You can choose from a number of different
timebases, between 100 ms/div and 500 s/div. By default, it is set to 200 ms/div.

Regional & Language || Printing || Colors || Options || Updates | (

o . el ok |
| Geneal || Power Management ] Sampling [ Keyboard D
|_ Cancel |
Slow Sampling Transition
Sets the collection time at which PicoScope 6 Automotive will try to go
into slow sampling mode. This is the mode where PicoScope 6 e —
Automotive will update the screen before the total collection time has | Help |

expired.
Collection Time | 200 ms/div |Z|

Depending on device specifications, PicoScope 6 Automotive may not
be able to go into slow sampling mode at the required collection time,
in which case the nearest collection time possible will be used.

The slow sampling transition for the current Device: 200 ms/div

Slow Sampling Display

[] Display previous Waveform Buffer

Sinfx)/x Interpolation

®on O off

Specify sample threshold at which interpolation activates when
operating at the fastest sample rate; applicable only in scope mode,

2000 =)
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Slow Sampling Display

This displays the previous buffer as the new one is being drawn. The image below gives

a clearer view of this.

m 20
i

16
1.2
1
04

oo
0.4

Ly

1.2

Tk Current Buffer

20y
A0 08 06 04 02

KN -

Colors

Previous Buffer

Under this tab, you can change the colors of the traces, background, masks and a
number of other aspects of the display. You can also adjust the line thickness of the

traces and the grid.
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Keyboard shortcuts

PicoScope 6 Automotive allows the use of shortcuts to the vast majority of its features.
These can be accessed from the Keyboard tab of the Preferences.

[

Regional & Language

I/

General || Power Management

[f Sampling

Keyboard Shortcuts

[] Show Full Key List

[=]- Auto Setup
.- Auto Setup
(- Buffer
- Next
.- Previous
[=]- Channel
- Channel A
. [ Analog Offset
© | l-Decrement
- Increment
3 - Reset
{ [~ Coupling
o Next
H - Previous
. [ Enabled
i Clear
Press shortcut Keys:

Select keyboard map.
Default

] (

Export |

|[ Printing || Colors || Options | Updates | |
l ] Keyboard :

| Cancel

Help

_OK_

Highlighting an action allows you to enter the desired shortcut keys. You can use up to
four keys for one shortcut, including up to three modifiers (Ctrl, Alt and Shift). Clicking
the Assign button confirms entry, and upon clicking OK the new shortcut keys are ready

to use.

Regional & Language

In this section, you can change the language of the software and select metric or U.S.
units. This can be done easily by selecting the language or units and then clicking OK.

[ Geneml | Power Management

'} [ Sampling

Keyboard

Regional & Language

Language Mode Selection

Language

Czech (cestina)
Danish (dansk}

Dutch (Nederlands
Measurement Syster Finnish (suomi)

Specify which measi French (francais)
German (Deutsch)
Greek ([EAMANVIKG)
Hungarian (magyar)
Italian (italiano)
Japanese (3 &EE)
Norwegian (norsk)
Polish (polski)

Portuguese (portugués)

Romanian (romana)
Russian (pycckuit)
Spanish (espafiol)
Swedish (svenska)

- o e ] oK
[ Printing |[ Colors |[ Options |[ Updates —
| Cancel
i) I~
fied) (PZ(E5)) [~] -
Chinese (Traditional) (37 (5 38)) =l | Help
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You will then be prompted to restart the software. Clicking Yes will automatically exit
the software and then start it up again in the language and units you selected.

Options

The Advanced features settings allow you to enable various features, adding buttons
controlling them to the relevant toolbars. You can also choose whether the Trigger

toolbar (Start/Stop etc.), which appears at the bottom of the waveform screen by
default, appears at the top.

[ General || Power Management || Sampling || Keyboard |
S JL ook |
| Regional & Language || Prnting || Colors ] Options Updates

Cancel |
Device Startup Settings

Remember the last device connected and attempt to connect by default
[:] Remember Last Device

)
|2
°

Advanced Features

Enable PicoScope 6 Automotive advanced features.

[] spectrum [] Trigger Delay
[] Persistence ["] Rapid Trigger
Zoom Overview Show Vehicle Library on Save
[+] RPM Move Trigger toolbar to top

[] Show Analog Options

Recent Files
+ B

[ Resetrecentfileslist |

Recent files refers to the list of files that have been opened that is shown in the File
menu. You can modify this list to show up to 32 items.
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Printing

When you print a waveform, some default text appears at the top and bottom of the

page. You can modify this by editing the appropriate fields in this tab, and can view the

results by opening a p

rint preview.

[ Geneml | Power Management [ Samping || Keyboard o
|’ Regional & Language Printing [ Colors 1] Options [[ Updates ] ——
Cancel
Default Print Settings
Set the default contact information for printing
Company Name IPi(o Technology Help

Company Website Iwww.pl(oauto.(om

Telephone Number |

Company Logo ———————
| Browse.. |

[ Clear >|

[: Reset ;

Updates

While you can check for software updates at any time, you may prefer to set up
automatic updates, to make sure you always have the most up-to-date version of
PicoScope 6 Automotive. This menu also gives you the option to stay informed of

software released under beta testing.

General  |[ Power Management |[ Samping || Keyboard | ‘
Regional & Language || Printing H Colors || Options \ Updates >

Automatic Updates
Software updates are free and contain new features,

performance improvements and bug fixes. Please choose if you
would like to be notified when updates become available:

() Don't check for updates
® Notify me when updates are available

D Also notify me about pre-release (beta) versions

| Reset 'Don’t prompt me again for these versions’

Usage Statistics
Help improve PicoScope 6 Automotive by submitting
anonymous usage statistics. These statistics help us prioritize
the most frequently used features.

View our privacy policy

( Cancel

‘,

__OK

Help

35



PicoScope 6 Automotive Introductory Guide Pico Technology

9. Help menu
The Help menu can be accessed from the menu bar:

File Edit Views Measurements Tools Automotive | Help

Al 7 6| [smsaiv [¥] | x1 SIS @_’9 User's Guide...

Online Documentation

About PicoScope 6 Automotive...

Ag Auto  [v]|DC | ey | off [vJ t
| Online Forum
mv Send Feedback
Check for Updates...
400

User’s Guide opens the help file:

[ PicoScope 6 User's Guide = o X
ol & = ) & ) ©
Hde Back Forward Home Prrt Support Forum  Software Updates

ot | Gac| 8 ‘ Welcome ® ®

Type i the wordis)to search for

S Welcome to PicoScope 6, the PC Oscilloscope software
[m 3 from Pico Technology. p
List Topies With a scope device from Pico Technology, pe

Seediopic: Found:0 turns your PC into a powerful PC Oscilloscop:

[T [locsion [Fan | || fe3tures and performance of 3 benchtop osc

fraction of the cost.

Manual revision: r40

& 2007-2015 Pico Technology. All rights reserved.

I™ Search previous resuts
¥ Match smiar words
I~ Search ttles only

Online Documentation is a link to Pico Technology’s library of automotive case studies,
training, videos and tutorials, whilst Online Forums connects you to our support forum.

Send Feedback opens a dialog to send us your comments on PicoScope 6 Automotive
from within the software.

Check for Updates
If a web connection is active, you can check the latest version of the software and install
it if necessary. Alternatively, you can set up automatic updates (see 8. Preferences).
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About PicoScope 6 Automotive

This contains information about the software version you are using, and also information
read from the scope.

About PicoScope 6 Automotive X

pPlico

Pico Technology PC Oscilloscope Software

PicoScope® 6 - PC Oscilloscope software version: 6.11.7.1483
Copyright © 1995-2015, Pico Technology Ltd

Model: PicoScope 4425-019
Serial Number: CU842/0327
USB Version: 2.0
Calibration Date: 27 January 2015
Hardware Version: 1
Driver Version: 1.0.5.34
Firmware Version: 1.4.0.0/1.0.23.0

View license agreement ...

ok |
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United Kingdom headquarters

Pico Technology

James House

Colmworth Business Park
St. Neots
Cambridgeshire

PE19 8YP

United Kingdom

Tel: +44 (0) 1480 396 395
Fax: +44 (0) 1480 396 296

sales@picoauto.com
support@picoauto.com

Wwww.picoauto.com

DO227-2

United States headquarters

Pico Technology

320 N Glenwood Blvd
Tyler

Texas 75702

United States

Tel: +1 800 591 2796
Fax: +1 620 272 0981

Copyright © 2013-2016 Pico Technology Ltd. All rights reserved.
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