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1 Quick guide to PicoScope 6

1.1 The PicoScope way

PicoScope 6 is designed to use as much of the screen as possible to display your signal,
while still having the most commonly used functions available at the click of a button.

Traditionally the best way to control a bench-top oscilloscope was with knobs and dials.
Since Pico Technology creates PC-based oscilloscopes, there are no hardware controls on
the device itself. Everything is controlled by the software instead. Since moving to a PC
environment, where the mouse, keyboard and touchscreen are the means of control and
capture, the interface has undergone an evolutionary change.

The PicoScope 6 window has three main components:

e Menu bar
e Toolbars
e Signal view

Menu bar File Edit Views Measurements Tools Help

] 0] 7 @] swurane)][x1 B v Bl ooore | @ [INBTR RS G pico

Ay |z1V
10

Toolbars —1 ) EJloc 5l og or alon e F==I]

Signal view =——>p

-1.5 -1 -05 00 0.5 A 13

Toolbars =——p[| Running Q | Trigger fAuto_ {+] J’f| A |‘$\_ ‘ ov &) ‘ 50% B Re Measurements [2d | Rulers [

In this chapter the most commonly used features of the Menu bar and toolbars will be
explored, to get you up and running as quickly as possible.
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1.2 Signal view

The first thing that is visible is the signal view, which is split into a fixed 10 by 10 grid.
The 10 vertical divisions represent the voltage range, while the horizontal represent
time. The grid is fixed but the voltage and time can be varied.

|m 500
v

40.0

10 voltage
divisions

A
v

-10.0 10 time divisions

-40.0

-50.04
00

} 5.0 10.0 15.0 200 250 30.0 35.0 400 450 50.0
| ms

1.3 Timebase

The timebase can be varied and is set by default to seconds per division. The value goes
up in multiples of 1, 2 and 5, for example 1 s/div, 2 s/div, 5 s/div. The minimum
timebase varies from product to product depending on the sampling rate of the device,
while the maximum timebase for all products is 5000 s/div.

There are lots of timebases, as shown below, which can be accessed by scrolling up and
down.

File Edit Views Measurements Tools

Ay 7 G ] | [x 1 SIIEE
——nsd (A= ——————
Ay 250V |1pgav ) 4] off |
EET2wfdv |
v 5 psfdl'\u: 5
10 ps/div
20 ps/div
400 50 ps/div
100 ps/div
200 ps/div
30.0 500 ps/div
1 ms/div
2 ms/div

10 ms/div

20 ms /div

50 ms/div
100 100 ms/div
200 mz/div
500 msfdiv
1sfdiv (V]
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1.4  Voltage range

The voltage ranges are selectable in increments of 1, 2 and 5, e.g. =100 mV, 200 mV,
+500 mV, £1 V.... While the timebase by default is defined as time per division, the
voltage range is the full voltage range across all 10 divisions, so a =20 V range is split
into 10 divisions, each 4 V.

In each of these ranges the device maintains its full resolution, so a 12 bit device will
use 12 bits in each of those ranges. Choosing the most appropriate voltage range will
get the best detail out of a signal. If you use too large a range and zoom in, you will lose
detail.

Rile Edit Views Measurements Too
Bt 7 ﬁ| Smsfdv  [v] | x1 = |
' v |oc [v]|| 24 off

1.5 Coupling
Coupling sets up the input circuitry of the oscilloscope.

File Edit Views Measurements
Rl 7 ﬁ| 5EIEI|.|sfdiv|z|| x1 f
B = off

. AC
v oc_____
Frequency

There are four kinds of coupling:

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.

50 Q DC Low-impedance option, available only on PicoScope 6000 Series

oscilloscopes.

Frequency Enables built-in hardware frequency counter. Only available on some
PicoScope 4000 Series oscilloscopes.
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1.6 Channel selection

Multiple channels can be selected. Each one is identified with a different colour and
matching axis. For example, on a four-channel scope, the colours are as follows:

Blue Channel A
Red Channel B
Green Channel C

Al 7 G| 500 psfeiv[v] | x 1 E|lims E|| 4l 320f32 @”ki"p(k(!\(:\ |(‘:“\|

Ay | =2V [+] |oc |Z|| By |22V [+] |oc |Z|| Cq|x50mv  [v]/[DC |Z|| Dy | £100mv [v] |DC [»]

om0 =P |
W my v

16 400 800 16

12 300 600 12

0.8 2:-.:-7‘\ A 3 K \ 400 08

/ | |/ /
I\ / / .y, \ / g
08 -2 g § Vool Yool 8
AN I o W N
12 -30 12
16 -4 18
-20 -5y -1000-2.0
0.0 05 10 15 20 25 a0 is 40 45 50
| x1.0 | ms

1.7  Start and stop capture

The red and green buttons in the bottom left-hand corner start and stop the acquisition
of data. The space bar on the keyboard can be used as a shortcut to this function. The
blue highlight on either the red or the green button indicates whether the scope is
capturing. In the image below the green button highlighted as the scope is capturing.
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1.8  Triggering

The scope trace is displayed moving from left to right. Without a trigger the signal in
question may be missed or signals would not appear to be stable on the screen.

A trigger is a threshold voltage level that, when a signal passes through it, signals the
oscilloscope to capture or lock onto the waveform. The image below shows the trigger
diamond.

20
W
Dc

16

08
04
0.0
04

-0.8

72-25 -20 -15 -1.0 -05 0o 05 10 15 20 25
1.8.1 Triggering toolbar
There are five key adjustments to a trigger.

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

ahrwbdPRE

These can be adjusted using the Trigger toolbar:

|@Q|Trigger Auto [v] il A [v] ||l % | 1404w | 50 FE |
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1.8.1.1 Trigger mode
The main modes are

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 for a trigger event before capturing the data and will keep on
doing so until the capture is manually stopped.

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

1.8.1.2 Trigger source

This option defines where the trigger will come from, and will vary across models. One
thing that is common across all products is that their input data channels can be used as
triggers. Other devices also have dedicated trigger inputs.

1.8.1.3 Rising/Falling
This is the direction to trigger on, so for example a 1 V trigger on a rising edge would
only trigger if the signal goes from below 1 V to above 1 V.

Falling Edge Trigger: Signal

Rising Edge Trigger: Signal moves from moves from above to below the
below to above the trigger diamond trigger diamond
1.8.1.4 Trigger threshold

This is the voltage at which the scope triggers.

D0O226-3 © Copyright 2014 Pico Technology 6
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1.8.1.5 Pre trigger

This is a very useful trigger adjustment as it allows you to see what happened before the
trigger diamond. The images below show an injector voltage on a 500 ps/div timebase
giving 5 ms across the screen. The first image shows a 22% pre-trigger with 1.1 ms of
data before the trigger event. However, looking at the signal you cannot see what
happened before this. The second image shows a 50% pre-trigger showing 2.5 ms
before the trigger event, which fully shows what the signal does.

5g, 5 L . J L . . st

25 20 15 10 05 oo L 18 15 0 25 1
s e
D Q| Tigger Auto il (o] |l % | [ 1959v (5[50 % [+] 30 trpgm ke A it | Lesey nw [=]

These trigger controls can be accessed by either dragging the diamond with the mouse,
typing the values in the Trigger toolbar, or adjusting them using the Spin buttons.

Trigger Ao [v] rif| A M e | 1esy B 50w B Rb

1.9 Saving data

Waveforms can be saved from the File menu. A number of formats are available. The
psdata format is the PicoScope data format, which saves an exact copy of the waveform.

Savein: [)1 Nobel Prze Application - e« ®EctE-
I= Name ° Date modified Type Size
"
7 No items match your search,
Recent places
- - - Deskiop
File  Edit Views Measurements Tools N
I Connect Device... | =)
| n SHES Lot
¥ Open. i B L%
- o CLARKE
- Save All Waveforms ,
iy Save All Waveforms A "‘4
ave All Waveforms As... s
] Save Current Waveform As...
Startup Settings N File name: [20140930-0001 psdata 4| Save
Save as type: [Data fiies I~ psdata) ~| Cancel
Print Preview... . Datafiles (“psdata
Options Settings files (" pssettings)
: S CSV (Comma delimited) files (csv)
Print... & All wzveforms (count: 100) | 704 (Top deiimited)fles [~bd)
R Fil € Current wavewmonuy(numbg'}g'larr?ag':fﬁz:')hmm
ecent Files 4 -
- " afaveform numbers [E o, 2, 5|Animated GIF image (*gif)
PNG images ("png)
i (A #, Saving 3 large file of approximate MATLAE 4 files (*mat)
Exit ) Sving barg 35 PG Images Cipg)
DF (" pdf

The psdata format also saves the settings, such as voltage range, timebase, triggering
and so on. The pssettings format just saves the settings and not the waveform, which is
useful as the file sizes can be much smaller and multiple settings files can be saved for
different tests.

A key benefit of PicoScope 6 is that the software is licence-free and can be downloaded
by anyone with or without a Pico oscilloscope. Thus, saved waveforms can be viewed by
anyone in the same detail they were captured in.
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File Edit Views Measurements Tools Help

Au| ML alu | Z | smev [v] [lxd | 1M3 &l 32032 [)I}@|
Aglmute  [][pc | r = B o [or » IENEG [+ | N
Rty 1
! . .
m Horizontal Number of Buffer Zooming and
40,0 zoom Samples navigation scrolling toolbar
toolbar

30.0

200

1.10  Number of samples

This defines the maximum number of samples across the screen: the more samples, the
more detailed the signal and the larger the file. The actual number of samples is not
always exactly that, but it will not be greater.

1.11  Buffer navigation toolbar

Each screen capture is called a buffer in PicoScope 6. More than one buffer can be stored
in PicoScope 6 and the Buffer Navigation toolbar keeps a count of how many have
been captured. The maximum number of buffers is 10 000.

[FIEEEEE TR
Off ]

(IEEEERE N
off ] e e BT B
» L S b L
EET= 2T
Buffer % X -
- i okt s |
Overview e
|
Buffers to show Buffers to show
(H) () EDIBIN] (A (@) (=) M

If an interesting waveform appears and then disappears too quickly for you to study it,
PicoScope gives you a second chance. You can review past waveforms either by clicking
on the double arrows to move backwards and forwards or by opening the Buffer
Overview, which gives a thumbnail view.
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2 Zooming and scrolling

There are a number of ways to zoom into a signal and to scroll through the zoomed
waveform. The zoom and scroll facilities are located in the Zooming and Scrolling
toolbar, and the horizontal zoom is in the Capture Setup toolbar.

Zooming and

Horizontal Zoom Scrolling toolbar
Ay ML alu | Z {4 soousidv [+ ]| x2 Bl sk |4l 32032 .g;"k{"p(g(:’-‘!) Q|
Ay Auto  [v] DC [v]| Ba|auts  [][mc ]| f\g|
2.1 Zoom overview and scrolling

When the waveform is zoomed in, the Zoom Overview window becomes visible
showing the area that has been zoomed in.

Eile Edit Views Measurements Tools Help ‘

A il |y | 2 4| smey [v]|(x2676 (5] |[3ms (||l 32 of32 g”\{"y@\k"t\fﬂﬁ{‘

Aylate  [+][oc Eltulor & | g
Rt E
W b

1.084
081 [
0536

0.261

0013 o

282

0562

0837 &

4111

1385,

5833 6835 5186 3418 1878 0.089 1798 3537 5375 7014 8752 |
B ms _ [+
<] [ ] J [>]
@ Q| Tiager Auto ] (A [ | 4 [ o v EIEENEE | =

This can be adjusted, resized and moved by dragging the corners or moving the box.
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Another way to move around a zoomed-in waveform is by using the hand tool ‘Eﬁ?
which is operated outside the zoom overview.

File Edit Views Measurements Tools Help

Mg T alu | | 2 44| [smsdv (V]| [xa772 B|[3ms E]”Qﬂ 32 of 32 kg,s”ké"’pig(*\('\i@ﬁ:q
Ay auto  [+]|DC | =uof ‘l\g|

| E:
y &

1284
1161

1.038

0.815
0752 {m;. I
0.669
0.546

0423

. R B R R B

6599 5551 4503 -3.455 2407 1359 031 073 1784 2832 382
[x1.0 [uS] B
<] [ [ | [>]

B Q | Trigger | Auto ] | [a [ |[utg] 5 | [ov SIEEN= R | B

This works by dragging the graph around in the main view.

UL

-
w
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2.2 @ Window zoom
This allows you to specify an area of interest by drawing a box to be zoomed.

File Edit Views Measurements Tools Help
Mg MLt | iy | 2 4G || amsfdiv [+ | [x1 ]| 1wo0ks E|||QQ 32 of 32 bg,l”k{"p(;@\(-\f)
g | Auto bc [v]|| By |Auto oc |

m i 20 ||
W

@n\

16 16

12 12

0.8 0.8

04 04

0.0 Qi 0.0
04 0.4

0.8 -08

-1.2 -1.2

-5.0 -40 =30 -2.0 -1.0 0.0 1.0 20 3.0 40 50

@ Q| Trigger Ao [+] i |[A Mg s [lov E|so% B R | &

CRE 1138
v

1.08 1.08

i
0844 M M 0844

oep@cf - f-oi e e |0B08

|
=N
043 045
0372 0372
0.254 0.254
0136 0.136
0.0184 0.018

w 0.018
2022 -1.72 -1.417 -1.115 -0.813 -0.51 -0.208 0.094 0.3%6 0658 1.00T
ms

0726
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2.3 NS Zoom in and out

Allows you to zoom in or out around the selected point.

ALt | 15 | 2 44 ]| so0ussdiv [+] | 2 Bllss B4 @ x malaa
Ag | Auto DC DC |N§|
m 20
W
15
12
02
0.4
00
04
08
h
12
15
20
75 20 05 00
Bl ms
AL il | 1)z | 2 | s00pssiv 4] | [« 2 B [16ks 4| 2ofn2 @ Ay
Ay Auto oc | Ng|
FEH
v
1315
1116
i ot e
0978
0718
0515
0316
0118
0284
R
0415 -0.185 0585 0835
x1.0 Fu'd
<] \
@ Q)| Trigger | Auto l|[gg] 5 [[ov B 0%
24 *1 I Horizontal zoom

This allows you to zoom in the horizontal direction by several million times, subject to

the capabilities of the device.

The figure below shows a waveform from a PicoScope 6404 zoomed in 100 000 times
horizontally.

D0226-3

© Copyright 2014 Pico Technology



File Edit Views Measurements Tools Help |

A odu |y | Z G4 25y [v]| xw00k [ 165 [ 10f1 kg)”k{“'p@,.(tgi"f)@“\
Ay Buto  [+]|DC [v]|| Ba|Aute  [v]|DC (|| cuoff ] | Da[Off v |w|

m 20 20 |
v .

16 1.6

12 12

0.8 0.8

04 04

0.0 0.0

-0.4 0.4

-0.8

==
[==)

-1.2 1

[

-16

m

210 b0
-100.0 -20.0 500 -400 -20.0 00 200 400 £0.0 800 100.0
| x1.0 15

< i [>]
@O|Trigger Auto |E|J’C|A |Z||X\$x|t'"" E”SEI% S[E |G

2.5 D Undo zoom and @u\ zoom to full view

The Undo button 9 to undo any zoom action is located next to the Zooming and
Scrolling toolbar.

[

The Zoom To Full View button (\ to view the full signal can also be selected from the
Zooming and Scrolling toolbar.
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3 Measurements

Measurements can be made in two ways, by using either rulers or automatic
measurements.

3.1 Using rulers
The image below shows the voltage ruler handles and the time ruler handles. The
voltage rulers use the same colour as the channel they are associated with, while the
time ruler is white.

Ruler handle for CHA Ruler handle for CHB
m 10 20
v <4— Voltage —» v
08 16
o0& —_—
04 0.8
0.2 04
0.0 0.0
02 04
04 0.8
0F——— 12
08 16
100 @0
- 20 -15 -1.0 0.5 0.0 0.5 1.0 1.5 20
mi[;
Ruler handle for time Phase ruler handle
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3.1.1 Voltage and time rulers

There are two rulers for time (or frequency in Spectrum mode), two phase rulers, and
two rulers per channel for voltage. The rulers can be used by moving the mouse over the
ruler handles and dragging. Time and frequency rulers can be moved left or right, and
amplitude rulers can be moved up and down.

m 10 . 20 m
Y | O 200tms |- - <«—— Ruler legend box

=1
[==]

| 16
|<— First time ruler

o=
=11

e S—— e AR S—

WU N Tk

o=
=

=
P
]

o I 12
0.2 | oE:
|
11 .L 20
75 -Zn 15 10 05 0.0 05 10 15 20 25
ms O -

As soon as the first ruler is dragged, the ruler legend box appears showing the position
of the first ruler. Once the second ruler is dragged, the time is added and the difference
(delta or A) is displayed. For time there is a 1/A in the bottom right-hand corner giving
the frequency and also an RPM figure.

The more rulers that are added, the more the ruler legend box gets populated. The
image below shows an example of a ruler legend box with two time rulers and four
voltage rulers across two channels.

Values for Values for Values for

ruler 1 ruler 2 ruler 3
Time or frequency ruler X { { <— Minimise and
Signal rulers O -85 |-1L78ps |52 4= ClOse buttons

m 2250 mY 4230 mYV (6490 mV
W 7AO0mY =030 mY (4750 mV

The Lock button fixes the pair of rulers so that when one ruler is moved its paired ruler
moves with it with constant spacing.
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v | | O 200ims |-L0Mms |1000.0ps

0 | | B 5.0 my 6040 mV 1,198 W 15

. W 5550 my 58,0 mV 1,963 W -

[ Y- S S S S 12
- 44y || _a

D.4/ / ; / / 0.8

02 04

0.0 0.0

02 04

-4 0.8
_—ee—— e ——— s e e o s e e —_—— — e — —_— e —— — _.

wasl _ _ A — 12

-0.8 I I 156
1.0 é .L 20
-2.5 2.0 -1.5 -1.0 -0.5 0.0 05 1.0 15 2.0 25
BN ms OF17 1 kHz, S0000RFM

In the example above the ruler legend box shows negative numbers. This is because the
trigger point is set at 50% pre-trigger and both rulers are positioned to the left of this
point.

The rulers are also available in Spectrum mode.

£ o

5.0 |
35.0 ‘ ]
460 | | | | 1 ‘ N
i jl““ "'l i HL'I' }I | I H I l'.'n'l'r" .'|' 'H i B
M,
780 | | -119.0
e 05 1_% 15 20 25 3.%:- 15 0 is 1300
S kHz
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3.1.2 Phase rulers

In the example below, we have dragged the phase ruler handles (in the bottom right
corner of the scope view) to the start and end positions on a cyclical waveform. By
default, PicoScope labels the two rulers as 0° and 360°, but you can change these values
by double-clicking and editing them.

m 20

ﬂiofns 0.2 EI 0.2 04 0.6 0.8 1.2 14 16
The Rulers button opens the Ruler Settings dialog, as shown below. We have set
Phase Partition number to 4, causing PicoScope to draw three additional rulers dividing
the waveform into four phases. This feature is useful for identifying features in
waveforms from rotating machinery and power semiconductors.

F 0

0.8

04

I
I
I
I
I
I
I
|
4%

00 Ruler Settings

Fhase Ruler
04

Phase Wrap |:|
Phase Partition 4 [&]
Units

-0.8

I
I
|
I
I
|
o
0.2 04 0.6 0.8 1.2 14 16

|HEF_______

-1.2 | Degrees [7) ®
| Percent (34 )
-8 Custom
I
-200 I
-04 -0.2
Lo
| Running @ o | Trigger |Auto | ﬂf| A IZI | oY | oV I%I | 20% I%I =y | Measurements [zd | Rulers [ MNotes
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When phase rulers are displayed, try dragging the time rulers onto the display. An
additional row appears in the Ruler Legend to show the phase, as well as the time, of
the time rulers:

LN 1387 ps JE9.8 ps 2512 ps
O 5018° 1406 90.41° &— Time ruler positions shown as phases

3.2 Automatic measurements

The automatic measurements can be added from three different areas; from the Menu
bar, by right-clicking on the screen, or from the Measurements toolbar at the bottom:

Ele Edit Wews Measurements Tools Help |

A = = =
Ay T ddu | | 2 G} || sodusfdiv [+]]| % 1 |j||8.nmk-|j||q3 32 of 32 g)”k@@\@‘(-‘ &
Aglaue  [v]|oc (J| By |2s0mv []|DC | ;W|
(] Ev_.vll
v Measurements m
menu i
' [«\5 Add View ’ -
12 Channels 3 -

X-Axis 3

ne Grid Layout > 20.0
Auto-arrange axes
04 ) 10.0
Reset View Layout
View Properties
00 o - oo 00
@ Reference Waveforms 3
04 E Add Measurement -10.0
0.8 \_/ -20.0

1.2 -30.0
18 -40.0
2.0 - 50,0
-2.5 =20 -15 -1.0 -0.5 0.0 05 1.0 15 20 25
B ms
@ Q| Trigger | Auto o] 2 ][ [v]l| gl % |[ov E|so% [E e | &
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Select Measurements from the Menu bar, and the Add Measurements window will
appear. This works similarly in Scope and Spectrum views:

| File Edit Views Measurements Tools Help |

J11]u|..-|9{;}| 500 ps/div[] | | X1 Ef|[1ms 5[ 44 1000f 100 @|@Q@Q @

E, :1v  [v][oc ]| By [s1v  [¥][pc [v]]| cy o | Dy [off ||!\ﬁ|
0 - :
v v
06 06
04 Select the channel to measure 0.4

"
Select the type of measurement

00 AC RMS 0.0

Choose which section of the graph will be measured

02 Whole trace 02

-04 04
-0E 0.6
08 0.3
100 @10
-5 -20 -1.5 -1.0 0.5 0.0 0.5 10 1.5 20 25
I x1.0 ms ml
—
| Stopped ©| Trigger | Auto ﬂ!| A | RS | ov @ | 50% @ = | Measurements | Rulers |

Click on the first pull-down menu to select the channel from which the measurements
are to be taken:

lect the channel to measure
i S—————

| B
Choose which section of the graph will be measured

ACREMS ||
‘Whole trace M

Spectrum mode has a similar window:

Select the channel to measure
ma
Select the type of measurement

Frequency at Peak Help

Choose which section of the graph will be measured

D0O226-3 © Copyright 2014 Pico Technology 19
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You can then choose the type of measurement. Those below are specific to Scope mode:

Select the channel to measure | OK |
m A
Cancel |

Select the type of measurement

AC RMS Help |
-
Cycle Time

DC Average

Duty Cycle [ Advanced |
Falling Rate
Frequency

Fall Time

High Pulse Width
Low Pulse Width
Maximum
Minimum

Peak To Peak
Rise Time

Rising Rate

True RM3

Spectrum mode has its own set of measurements:

Select the channel to measure | OK |
A

Cancel |
Select the type of measurement ==
Frequency at Peak Help |
[FrequengratPeak

Frequency at Peak
Amplitude at Peak

Average Amplitude at Peak Advanced |
Total Power -

Total Harmonic Distortion (THD) 36

Total Harmonic Distortion (THD} dB

Total Harmonic Distortion plus Noise [THD+HN)
Spurious Free Dynamic Range (SFDR)

SINAD

Signal to Moise Ratio (SNR)

Intermodulation Distortion (IMD)

40 60 30 100 120

Next, select the section of the graph from which the measurements will be taken. In
Scope mode it can be across the whole trace, between two rulers, or the cycle around
each of the rulers:

Select the channel to measure | 0K |
HA
Cancel |

Select the type of measurement

AC RMS Hep |

Choose which section of the graph will be measured
Advanced |

Whole trace
Whale trace

Between rulers

Cycle at ruler 1
Cycle at ruler 2

D0O226-3 © Copyright 2014 Pico Technology 20
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In Spectrum mode the section of the graph can differ depending on the signal being
measured:

Select the channel to measure oK |
H A I

Cancel |
Select the type of measurement =i
Frequency at Peak Help |

Choose which section of the graph will be measured

At Peak Advanced |
AtPeak :

Peak nearest ruler 1
Peak nearest ruler 2

Select the channel to measure oK |

"
Cancel |
Select the type of measurement 5

Signal to Moise Ratio [SMNR] Help |

Choose which section of the graph will be measured

‘Whole trace [ Advanced |
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The measurements appear at the bottom of the screen. The statistics are taken from the

previous 20 captures by default. This number can be adjusted in Preferences. Please
refer to that section for more information.

File Edit Views Measurements Tools Help e
A L | | 2 G| So0psfav [V] | x 1 B ks E|||@ 32 of 22 @”ﬁ“p(g@\(-\ [T}
Ay | Auto oC [v]|| B DC |.ﬂ.ﬂ|
m Al U0
v m
16 400
1.2 30.0

0

. 200
SARARATAGTA:
00 - 0.0
-04 -10.0
032 200

=1

12 -300
16 -400
20 -E0.0

75 20 15 10 05 00 05 10 15 20 25
| x1.0 Fy [ x1.0 |

Channel |I\hne |S|:ﬂ1 |Vd.|e |hi1 |hhx |Avaage |cr |MIECu.It
ACRMS Wholetrace 7004 mV  700.1mV 7007 mV 7004 mV 2254 v 20

A
@O | Trigger auto 2| a DFF RN EIEEEE [+

Or in Spectrum mode:

Ol B |
dBu dBu
20 -320
-14.0 -440

-26.0 -BED
-38.0 620

-50.0 % -800

0.0 50 10.0 15.0 200 250 30.0 350

Channel | Name | Span | Valus | Min | Max | Average | o | Capture Count

A Frequency at Peak At Peak 1 kHz 1 kHz 1kHz ikHz 1835 mHz 20
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To adjust the font size, go into the Measurements menu and select Grid Font Size:

Eile Edit Views Measurements Tools Help |

J'I_JJ.IJ|1.I-‘-| 7 [ Add Measurement | 16 ks | 32032 //C@|€T:"'|%@kQ = ||
Ay | Auto oC Edit Measurement i | ﬂ-ﬂ|
X e —— Delete Measurement - e
v Grid Font Size ? ] m/
16 7 400
Column Auto 8,25
0.0

0.8

D4

™
Maﬁsa'amki'ssz

AWAWA"
y

0.0
04 -100
08 200
12 -300
16 -400
204 -50.0

-Z5 20 -15 10 -05 00 05 10 15 20 25
| x1.0 it [ x1.0 |

Channel | Name | Span | Walus | Min | Mazx | Average | o | Capture Count
A ACRMS Whole trace 700.5mV 7002 mV 7006 mV  700.4 mV ov 0

e|Trigger Auto ﬂ:l A |“&| —19.01rr| W% [ |

Eile Edit Views Measurements Tools Help

e L lu | | 2 434|500 psfeiv [v] | x 1 B || 1sks

A =o= ) oOROARK |4

Ay | Auto DC [v]| By & e |ﬂ.ﬁ|
m 20 S00m|
WV m\y
16 40.0
12 0
0.2 200
04 10.0
0.0 0.0
-4 -10.0
-0.8 200
-1.2 -30.0
-16 -40.0
20, 500
-25 -2.0 -1.5 -1.0 08 0.0 05 1.0 15 20 25
Channel | Hame | Span | Value | Min | Mz | Average | o | Capture Count
A AC RMS Whole trace 700.2 mV 700.1 mV 700.5mV 7003 mV 287.9puv 20
@/ | rioger Ao [v] | A DIF NS IEENEE F1=1=
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Channel options

There is a Channel Options button for every channel; Aw Ba “a Pa This includes
resolution enhancement, scaling, filtering and offset

options for accessing probes,

adjustment.

Here are the channel options for channel A on a 3000 Series oscilloscope:

File  Edit

Views  Measurements Tools Help

A/ ML 1l |

| 7 4] 500 usanf~]|] | 1

E|| 1 MS

@”Qg 100 of 100

DNEEE!

(c_m\'

A gyl | Auto

Frobe

X1 |£|
Resolution Enhancement

Select the maximum g g pits w
number of bits.

When should | use this feature?

[+)|oc [¥] | By |off

| cu |off

=S
=

pPico

DC Offset

Scale

Offset

Lowpass Filtering

Analog Options

[] 20 MHz Bandwidth Limit

Axis Scaling

Zero Offset

[] Activate Filtering

oV Bl

1.00 E=
n.00% [«

|\ E | 10

05

0.0

0.5

10

1.5 20

Running 60 | Trigger |Auto ﬂfl A

|,gf“$\| ov

E|| 50%

B =

| Measurements B

Here is the reduced set of channel options for the PicoScope 2000 Series oscilloscope:

Probe w1

Resolution Enhancement

Select the maximum | 3.0 hits w
number of bits,

(-]

When should T use this feature?

Axis Scaling

scale 100 (4]
Offset 0.00 % [[<

i

The options vary from product to product, but all devices allow you to change the
probes, resolution and axis scaling.

D0226-3
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4.1 Probes

The Probes menu allows you to use a number of built-in
probes and any custom probes.

47 Resolution enhancement

This is a technique for increasing the effective vertical
resolution of the scope at the expense of high-frequency
detail. Selecting a resolution enhancement does not

change the scope's sampling rate or the number of
samples available.

For this technique to work, the signal must contain a very
small amount of random noise, but for many practical
applications this is generally taken care of by the scope
itself and the noise inherent in normal signals.

D0O226-3 © Copyright 2014 Pico Technology

Probe fx1
Resolu E \ gh;:
Select] [&d =10
numbe D 30

| =100

-1, Library

axiss{ N Loaded

Offset 0.00% [£[%]
Analog Options

Offset OV

Bzl

[] 25 MHz Bandwidth Limit

Lowpass Filtering

Probe  x1

[] Activate Filtering

Resolution Enhancement

Select the maximum

number of bits.

When should I

Axis Scaling

8.5 bits
9.0 bits
9.5 bits
10.0 bits
10.5 bits

Scale | |11.0 bits

11,5 bits

Offset 112.0 bits

Analog Options

Offse

[] 25 MHz Bandwidth Limit

Lowpass Filtering

tloy =]

[ ] Activate Filtering

25



The images below show detail of a sine wave before and after resolution enhancement to
12.0 bits:

After: \
/ 12.0 bits \\

Before:
8.0 bits

4.3  Axis scaling

This allows you to scale and offset each vertical axis individually. It is particularly useful
when multiple waveforms are on the screen. Scaling is done in software.

Axis Scaling
Sc oo )

Offset 0.00 % (<

20
1778 16

1333 12

0.83% 0.8

D.444 0.4

0.0 0.0

-0.444 -0.4

-0.883 08

-1.333 -1.2

-1.778 -1.6
-2.0

N ms
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Probe x1 (] [ee

Resolution Enhancement

Select the maximum | g.obits [+
nurmber of bits. —

When should I use this feature?

Axis Scaling
scale (0.0 (5]
Offeet | 26.67 % 28]«
Analog Options
Offset OV Hl=]

[] 25 MHz Bandwidth Limit

Lowpass Filtering

[] Activate Filtering

a
-25 -20 -15
EEN ms

4.4 Low pass filtering

-0.5 0.0 05

20

l'echnolog

2.

zy

This feature can reject high frequencies from any selected input channel, and is done in
software. This option is available on most devices, but not on the 2000 Series or any

data loggers.

The image below shows a square wave before any kind of filtering.

"y
20
1778

1332

0.83%

0444

0.0

-0.444

-0.8839
-1.333

1778
2.0

a
-25 -20 -1.5
N ms

D0226-3
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The image below shows a 1 kHz filter on the signal. This rejects the higher frequency
components and so in this example the sharp rising edges of the square have been
filtered.

Probe  x1 |E||:|

Resolution Enhancement

Select the maximum
number of bits,

When should I use this feature?

Axis Scaling
scale (100 (%)
Offset | 0.00 % [51[%]
Analog Options
Offset [0V B«

[] 25 MHz Bandwidth Limit

Lowpass Filtering

1kHz 1kHz E& — S

Activate Filtering

-1.6

20y
75 20 15 10 05 0.0 05 10 15 20 25

X ms

4.5  Analog options
These are hardware features that are only available on certain products.

The analog offset is a hardware DC offset that can be adjusted on some scopes. On the
PicoScope 6404, it can go up to =35 V depending on the voltage range.

The bandwidth limiter is a hardware filter whose cut-off frequency depends on the scope
series.

Analog Options
Offset 0V =B
ER?E MHz Bandwidth Limit
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The File menu can be accessed from the Menu bar. It allows you to open and view
saved and recent files, change start-up settings and print.

File | Edit Views Measzuremen

==l

Open... 00 ps/di

Ba O

=t
ER VAl
I
[=1)
=
m

Startup Settings  »

Print Preview...

Print...
Recent Files r

Exit

5.1 Save

This saves all the waveforms in the buffer with the existing file name. If, for example, a
data file was loaded, the Save command will save any updated data and overwrite the

same file.

5.2 Save As

This allows you to save the waveform with a different name. It also allows you to save

the data in a number of formats:

Savein: I || Wavefoms j - ok B
1= MName ’ Date modified Type Size
o g usb12mbps-200ms-5444,psdata 26/09/201410:37 PicoScope data file 57,771 KB
Recent places
‘)v usb12mbps-500ms-3444. psdata 26/08/201412:14 PicoScope data file 136,207 KB
. g usb12Md+50ms psdata 14/07/2008 14:28 PicoScope data file 12,385 KB
Desktop g usb12Md-+50us.psdata 14/01/2008 14:27 PicoScope data file 12,385 KB
- % usb12Md+730ns.psdata 14/01,/2008 14:29 PicoScope data file 12,385 KB
=0
o
A
—
CLARKE
“
Networlc
Fegame:  [FIEISZIITEE =l seve |
Save as type: I Data files {* psdata) LI Ca_lncel
Options

Al waveforms (count; 100)
= Current waveform only (number: 100)

" \waveform numberle.g.‘ 2,510

&Savinga large file of approximate size : 13 MB

[~ Only save zoomed region(s)

There is an option to save only the current waveform in the buffer. If, for example, there
were 32 buffers and the current view is on buffer 12, saving will save buffer 12 out of
32. You can also save a specified set of waveforms from the buffer.

D0O226-3 © Copyright 2014 Pico Technology
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The following table shows the file formats that can be saved or opened in PicoScope 6:

Format Description

psdata PicoScope 6 format contains full waveform data and settings

psd PicoScope 5 format contains full waveform data and settings (this can be
opened but not saved)

pssettings | PicoScope 6 format contains settings

pss PicoScope 5 format contains settings (this can be opened but not saved)

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 buffers, showing an animation of all the

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

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

53 Startup Settings

The startup settings can be changed from the File menu.

Fie  Edit

Views

Measurements  Tools  Help

[ open... |x1 E||9k5 @E
] save Al Waveforms ue ] [oc | gl
i '& Save All Waveforms As...
Sawe Current Waveform As...
Startup Settings L4 Save Startup Settings

Print Preview...

Print...

Recent Files

Exit

Load Startup Settings

Reset Startup Settings

vz

This does two things; it saves the current settings as the default startup setting but also

assigns them to the Home button 1] and the Load Startup Setting option. Reset
Start-up Settings loads the factory default settings.

D0226-3
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5.4 Print and Print Preview
The Print and Print Preview options can also be accessed from the File menu.

il B R R
LSRN PIODECIDE BN SR 15T Plansanga 140 0NED
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55 Recent files

This shows a list of the most recently viewed waveforms, which appear as thumbnails for
quick and easy viewing.

File Edit \Views Measurements Tools Help

& open.. [[x1 B[ ks @”@ 32 of 32 @”@"’;(\@\E\ [T}
save All Waveforms ff | J’Lﬁ|
% Save All Waveforms As...
Save Current Waveform As...
Startup Settings 3
Print Preview...
Print... f\ /F\ /\L
Recent Eilek 3
Chr o
Ext ot C:'\Wsers\Ziko\Documents\Wia. .. \Gaussian. psdata
C:\Users\Ziko\Documents\Waveforms\Sine. psdata
C:\Users\Ziko\Documents W, .. \Rampdown. psdata
-2y Friui-hu-pd-d
-25 -2.0 -15 15 20 25
I ms C:\Wsers\Ziko\Documents\Wave. .. \Square. psdata

Channel | Name | Span | VETE: |-
A Frequency Whole trace 999,58 =
D Q) Tigger Ao [v] ri¥ | Mgl s lov E|ns B~ BE3
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Edit menu

The Edit menu is located on the Menu bar:

D0226-3

File

AL

Ay Al
TR
W
16
12
ne
mnaA

Eﬂ

Views  Measurements Tools  Help

Copy as Image
Copy as Text

Copy Entire Window as Image

MNotes

pPico

2
'|'t'&-'l_l-_|:a_|-u,-_f\
Bi| 16ks Ef[ 4l 32 of32
| g
20ms -1.003 ms wWr0s &
33
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6.1

20
vV
oC

18

0.8

04

0.0

0.4

6.2

Copy as image
This allows you to copy only the signal view, excluding measurements and the ruler
legend box, to the Windows clipboard:

o

-0.5 0.0 05 1.0 15 20 25

Copy as text

This copies the raw data in text format to the clipboard. It can copy up to 1 million
samples per channel, which can then be pasted into an Excel file.

A

1 Time

2 (ms)

3

4 | -2.50087
3 | -2.50055

6 | -2.50023

7 -2.49991

8 -2.49959

9 | -2.49927
10 | -2.49895
11| -2.49863
12 | -2.49831
D0226-3

B

Channel A
(v)

0.990936

0.97293
0.648274
0.143254
-0.32557
-0.65023
-0.81252
-0.90274
-0.93881
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6.3 Copy Entire Window as Image
This copies the entire PicoScope 6 window to the clipboard:

File Edit Views Measurements Tools Help
A ] 1] 7 @] sowal)] B[ 1w B[H_non D ONOARKOE] pico
pc [v] | By O | co [oOf | D [or ||1‘tﬂ| o

-20ms -10ms 10 ms b

|
|
|
b

-0 -1.5 -1 -05 00 05 1.0 E 20 25

_ O
Stopped @l Trigger | Auto ﬂ:| A |\$\ | ov | 50% EI b Measurements
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6.4 Notes

This adds a Notes box at the bottom of the page. The notes are visible when printed
and are preserved when the file is saved.

File Edit Views Measurements Toolz Help
[ | 1y | 2 £G4 || 500 wsiaiv (] | x 1 Bl ks
Ay | Auto DC [v]|| £ |off | Ay

m D
v

16

CIEEENENE] TR

2.0ms A00Bms  |397.0 B

I

|

|
12 |
. e e P [ T
04
0.0

-0.4

-0.8

-1.2
-16

=20
-25 - ] -1.0 -05 00 05 10 15 20 25
B ms EETF 002 khz 60181 RPM |

b— — —
O

Ll
=]
|
L
in

Notes !
- =
Square Wave 1kHz with measurements| [% =i

@@ mager Ao [v] | a o[t % [lov E|[s0% B = F1=1=
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7 Views menu
The Views menu primarily allows you to split the PicoScope 6 screen into multiple
viewports. Each viewport can have a Scope, Spectrum or XY view. The trace that

appears in each viewport is called a view.

| L e T o

P T il |l | 5 o | e ()] n1 wEs Hidl nen A Y
Ay ks = T

QD aoe i TRV

Multiple views can be placed in one viewport. The example below shows 1 viewport and
three views; Scopel, XY 1 and Spectrum 1. These appear as separate tabs.

The Views menu additionally allows you to automatically arrange waveforms,
hide/unhide waveforms and look at the Properties window.

The Views menu is accessible in Scope, Spectrum and Persistence modes.
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7.1 Accessing views menu
Access the Views menu either via the Menu bar or by right-clicking in the signal view.

File Edit | V{ws | Measurements Tools Help L\\) Add View ,
| | Add View v =] =
Ay | Auto = Vi = Channels 3
=00 X-Rxis »
i
™ Channels y _
- Asis » Grid Layout 3
400
Grid Layout 4 Auto-arrange axes
e i Reset View Layout
a0 Sizes
Move View To » View Properties
200 —— B Reference Waveforms  »
Auto-arrange axes
Reset View Layout G Add Measurement
oo View Properties

At first, the Views menu does not appear to have all the options available, but this is
because no views have been added yet. Some features are greyed out when you access
the Views menu from the Menu bar, and they are not shown at all if you right-click on
the signal view.

Once a view is added, the Views menu in both methods shows and enables all the other
options. The first image below shows the Views menu being accessed from the toolbar,
while the image on the right is the result of right-clicking.

v

Add View 4 L\\, Add View 4
Rename View Rename View

Close View Close View

Channels » Channels »
X-Pis 3 H-Auis 4
Grid Layout N Grid Layout 3
Arra Grid Layout Reset View Sizes

Reset View Sizes Move View To 4
Move View To 3 Auto-arrange axes
Arrange Views Reset View Layout
Auto-arrange axes View Properties

Reset View Layout @ Reference Waveforms  #
View Properties & Add Measurement

When right-clicking, two additional commands appear. One is to add a Reference
Waveform (see section) and the other is to Add Measurements (see section).
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To add multiple views, go to the Views menu, select Add View, and choose a type of
view. The view modes available are Scope, Spectrum and XY.

Adding multiple views

Views  Measurements Teols Help
q Add View v Scol
3 Rename View Spectrum
b Close View WY
Channels 4
H-fis 3
Grid Layout 4
Arrange Grid Layout
Reset View Sizes
Move View To >

Arrange Views
Auto-arrange axes
Reset View Layout
1
View Properties \

The image below shows 3 additional views being added, each of a different type.

File Edit Views Measurements Tools Help
A MLl | g | 7 2k || 500 usidiv (] | [x 1 B ||15ks @H« 32 of 32 @”ké‘“?q@\(a &
Ay | Auto oc [v]]| By Auto oc | )
Scope 1 | ( Scope 2 |
m 20 20 m (m 20 20 m
v / W /
12 12 1.2 12
0.8 0.8 0.8 0.8
04 04 04 04
0.0 0.0 0.0 0.0
-04 -0.4 -04 -0.4
-0.8 -0.8 -D.S| 0.8
-12 -12 -1.2 12
-16 -1.6 -16 16
20 -2.0 -2 -2.0
25 20 15 10 -05 00 0.5 1.0 15 20 25 25 20 15 10 -05 0.0 0.5 1.0 15 20 25
| x1.0 fuS3 | x1.0 Ju
[ Spectrum 1 | [} bAoA |
m10.0 100m |m 20
_dBu dBu.
-14.0 12
-26.0 0.8
-38.0 04
-50.0 0.0
-62.0 04
-740 0.8
-86.0 12
-98.0 1 -16
-110.04 1100 -2
00 100.0 2000 300.0 400.0 500.0 £00.0 700.0 20 16 12 08 D4 0.0 0.4 0.8 12 16 20
| x1.0 JSF v
@@ Tiager | Ao [] il | A F g [ov 0w B~ | &
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7.3 Closing a view

To close a view, go to the appropriate view and select Close View from the Views

menu.
Add View 4
Rename View
Close View [}
Channels 2
K-Axis [
Grid Layout 3
Arrange Grid Layout
Reset View Sizes
Move View To 3

Arrange Views
Auto-arrange axes

Reset View Layout

View Properties

When a view is closed the software automatically rearranges the viewports:

File Edit Views Measurements Tools Help

E| sk E’”Qﬂ 32 of 22 |(\‘

EEEE

Al | 7 6 || soowsid [©] | x 2 alxnass

oC V]| Ba Auto

Ay | Auto

Scope 1|
m 20

-05 20

-05 20

[ Specm1 |

=100
dEu

-26.0)
-380)
-50.0
-620
-740
860

HM il A O e R T M

-58.0

oGy
0. 1000 2000 000 4000 5000 500.0 7000

0
TN kHz

@@ Trigger[aue [v] il & Mgl s ]ov B0 B~ [+]
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7.4  Arranging waveforms
You can arrange the waveforms in Scope, Spectrum and Persistence modes.

When multiple channels are enabled (or reference waveforms and math channels) it can
be difficult to distinguish one waveform from another.

= 20m 4 D20 ®

v

16 32 1
12 24 L 12
08 16 08
04 08 / g 04
00 00 - 0o 00
04 -08) Y 4

U N I s L
08 -16 0.8
12 24 - 12
16 32 .
20 4l 2
50 40 20 20 10 00 10 20 30 40 50

Each of the waveforms can be resized and moved up or down. While this is very flexible
in certain situations, it can be time-consuming. An alternative is to use the Auto-
arrange axes command:

Add View ’
Rename View ox ./\-.‘

- . - ! Y / % \ s i i /
Close View o/ v L T | Xe op K Y ,-'f

Channels ’

X-Peis 3

Grid Layout R S e —
Arrange Grid Layout |
Reset View Sizes = ' — —
Move View To b

Arrange Views

Auto-arrange axes 4 N p . o =2 ! -

Reset View Layou

View Properties

-?:' 40 -0 20 -10 oo 10 20 3 0 50
[ =22 ] ms

To return the layout to default, select Reset View Layout.
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7.5 Hiding channels

Channels can be hidden or unhidden from view. This is available in Scope and Spectrum
modes.

First, left-click on the required viewport to select it. In the example below, the middle
viewport is selected.

file fdit Yiews Messurements ook Help

P ML | g | 2 ] amsiee (]| w1 e El] 2efn ) Ll 8™ O, & & %
Fy Pt v| o v|| By date vfibc B
Chured A

® il il m

a0 500 1000 1500 2000 200 000 B0
[ 20 TN

Q0| moger e [ 5| A o |k | 0¥ Hlew HR a

Next go the Views menu (either from the Menu bar or by right-clicking), select
Channels and then click on a channel to disable it.

Views Measurements Tools Help

Add View 3 EH 1t
Rename View ne
Llose View 7
Channels »
X-Axis J B

| Grid Layout J

Arrange Grid Layout
Beset View Sizes
Move View To 3
Arrange Views

= 20
Auto-arrange axes

Reset View Layout

View Properties
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The tick box next to the channel disappears and the channel is hidden from view.

File Edit Views Measurements Tools Help |

A Ml | 1 Add View 4 El| 16k @"Qﬂ 32 of 32 @kaq@\t—\ |ﬂ""|
g A Rename View o [
- T Close View
Charnel A
w20 Channels , A 20 o
K-Pois » I}E | W
08 y 08
04/\\ Grid Layout » \ :
00 Arrange Grid Layout 0
04 /
08 Reset View Sizes / h S Ry N NS
2 12
s Move View To » e
20, Arrange Views 20
50 20 10 00 10 20 30 20 50
1.0 L] Auto-arrange sxes
Chael B Reset View Layout
= <) View Properties

-12
-16
2

e}
-50 -40 -30 -20 -10 oo 1.0 20 30 40 50
ms

‘Spectum View Channel A
w00 00w

@[ Trigger |aute  [v] 1| A g% |ov  El|lso» EIRE =]

To re-enable the channel go back into the Views menu, select Channels, and click on
the disabled channel.
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8 Tools menu

8.1 Custom probes

PicoScope 6 allows you to adjust the scaling of your input signal using custom probes.
There are a number of predefined probes. By default PicoScope 6 has probes set up for
x10, x20, and x100. The automotive software has an additional set of predefined probes
(please refer to the Automotive section for more information).

To access custom probes, click Channel Options Ay and
then click Probe:

Rezoly

Select]
numbe|

Offset |0.00 % ][4

Analeg Options

Offset OV

[[

B

=
L

Lowpass Filtering

[] Activate Filtering

Probe ix1 |_§ ||:|
¥

Here are the voltage ranges when a x100
probe has been selected:

File  Edit Wews Measurements  Tools  Helf
ﬂu‘-n_lll.l| |-}ﬁ|5ﬂus,l'div IE||><1
Iv] oc [v]| | o | OFF [v]
An
44
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You also have the flexibility to create your own custom probes with their own units of
measurement. You can achieve this using the Custom Probe wizard. This can be
accessed by selecting Tools > Custom Probes from the menu:

File Edit Yiews Measurements Tools  Help

J'I_ fiim | | 4 | 50 psfdiv | Custom Prabes... i
Eﬂnuto DC | ] E Maths Channels i
CRRElN] @ Reference \Waveforms -
it X% Serial Decoding
@ Alarms
1 Masks »
400 ';ﬂ Macro Recorder

i] Preferences. ..

Alternatively, you can click Channel Options and then the B button:

File  Edit  Wews Measurements Tools  Help

J'I_th| Z 4| sopsidv [v] [ [x1 E| ek
Enuto i || off | g
Prabe  xl %
Resolution Enhancement Probes

Select the maximunm 5.0 hits Create, Select and Edit Probes
number of bits,

‘When should T use this Festure?

Axis Scaling

scale (100 (%]
Offset |0,00% [

The Custom Probes window appears with a list of built-in probes. You can create new
probes from scratch, copy and edit existing probes, or import and export probes:

Select a probe
>, Built-in [ MewProbe... |

- %1

WPSE00 60 bar Range

WPSE00 600 bar Range Duplicate |
WPS500X Range 1 —_—

WPS500X Range 2

@l wess00x Range 3 | import... J
- Library

-, Loaded

Explain what Built-in, Library and Loaded probes are.

[ ok
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When you click New Probe, the Custom Probe wizard runs through the steps to create

a custom probe. To give an example we will create a DC current clamp that takes 10 mV
per amp and can measure a maximum current of 100 A.

Create a New Custom Probe

This wizard will guide you through the process of creating
a new Custom Probe,

What is a Custom Probe?

™ Don't show me this introduction page again.

| Mext = | Cancel |

Click Next to move on to the next window, which allows you to either select standard
units from the list or create your own. In this case, amperes can be chosen from the list
as it is already defined:

Probe Output Units
Define the units that the Custom Probe will display.

Probes can display output in any units, which helps in the interpretation of results.
These units will be displayed invarious places, including on the graph.

{* Use a standard unit from the list.

amperes
hertz
ahms
seconds

Provide a short mame for the unit (e.g. V for
volts)

decibels
degrees
baud

seconds/division
bytes

< Back | Mext > | Cancel
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Probe Output Units
Drefine the units that the Custom Probe will display.

Probes can display output in any units, which helps in the interpretation of results.
These units will be displayed invarious places, including on the graph.

% Use a standard unit from the list.

" Use the custom unit defined below.

Enter the full name of the unit (e.g. volts) Provide a short name for the unit (e.g. V for
volts)

< Back I Mext > I Cancel |

The next step defines the scaling method. Either an equation, or a lookup table, or no
scaling can be applied. No scaling is useful if just the units need changing or for limiting
the view of a range e.g. showing only positive voltages. More information on this is
available in the Advanced section.

Scaling Method
A Custom Probe can apply scaling to the data before it is displayed.

* Use a linear equation to scale the data [y = mx = ¢

y= |1.0 X + I0.0 amperes
Gradient (m) Offset (c)
" Usea look-up table (linearly interpolates between points on the table).

Create a Lookup Table |

" Don't apply any scaling to the data.

Both the linear equation and lookup table methods are covered in this section to
highlight the differences.
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8.1.1 Linear equation

The image below shows the equation y = mx + ¢, where m is the gradient and c is the
offset.

The gradient is the multiplication factor and in this case is 100, since the probe is 10 mV
per 1 A.

The offset is used to zero the effects of a DC offset on a signal. In this case it is O.

Scaling Method
A Custom Probe can apply scaling to the data before it is displayed.

% Use alinear equation to scale the data [y = mx = ¢

y= [100 X o+ I0.0 amperes
Gradient [m) Offsat ()

 Usea look-up table (linearly interpolates between points on the table).

 Don't apply any scaling to the data.

Cancel |

The next screen defines how the ranges will be managed. The Recommended option
lets the software manage these ranges automatically. When Enable auto-ranging on
this probe is selected, PicoScope continually monitors the input signal and adjusts the
range when necessary to allow it to display the signal with maximum resolution. The
Advanced option allows you to customise the ranges. This is covered in the Advanced
Custom Probes section. In this example Recommended is selected.
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Range Management
Choose whether the ranges available on this probe will be managed
automatically.

Each probe must have one or mare ranges that refer to any of the input ranges on the
scope (the same input range can be referred to more than once).

iv [Recommended) Let the software manage my ranges for me automatically.

This will directly map as many Custom Probe Ranges to scope Input Ranges as
possible, This method has the advantages of giving your Custom Probe the best
chance of being compatible with other scope hardware and also allowing auto-ranging
to work.

v Enable auto-ranging on this probe, What is auto-ranging?
i (Advanced) | will manage the Custom Probe Ranges manually.

Use this option if you want to limit the number of ranges available to the user (maybe
because the physical probe you are using has a very specific function), or if your ranges
require specific fixed limits that may not map well to the scope’s input ranges.

< Back I Mext > I Cancel I

The next screen shows the Filter Method, which allows you to enable filtering. This is a
software feature that applies a low pass filter. Setting the filter frequency only allows
frequencies up to this value to be viewed, while any higher frequency components are
removed. This is useful for removing high frequency noise or interference on a signal.

Filter Method
A Custom Probe can configure low-pass filtering.

Filter the data before applying scaling.
This will automatically set and enable low-pass filtering for this probe.

Filter Frequency | 1 Hz ] ¥ Enabled

< Back I Mext > I Cancel
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The next screen is where you can define the name of the custom probe, with the option
to also add extra information:

Custom Probe |dentification
Provide descriptive details so your new probe canbe identified later.

Enter a name for the probe

DC Current Clamp

Write a short description for the probe, so it can be easily identified [optional).

10 mV per ampere scaling using equation yv=100x

On the final screen in the Custom Probe wizard, click Finish to confirm your changes.
Click Cancel to erase any changes made, or Back to make modifications:

Finished
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The Custom Probes list now shows the newly created probe under the Library section:

Select a probe
----- ™, Built-in
=K
|l w10
|l x20
| 100 Delete
|l WPSE00 60 bar Range
|l WPSE00 600 bar Range
|l WPS500x Range 1
|l WPS500X Range 2
|l WPS500X Range 3
----- ,'f\ Library
DC Current Clamp
----- ,'f\ Loaded

Duplicate

Explzin what Built-in, Library and Loaded probes are.

[ ok

The newly created probe can now be accessed from the Channel Options button under
Probe on any channel. The probe will appear under Library:

File Edit Views Measurements Tools Help
(Al | | 2 68| 500 syl ] | [ x B[ 1ms ”@ 100 of 100 @”k{“?@u@» 5}
A 21V DC [v] | BEgz20mv oc [v]|| cyoff | oy [of =
Probe  [i] == |
Resolution L—__|---5\_\.il;in
Select the | <10

number of |l x20
Whe

il WPSE0D 60 bar Range
|l WPSE00 600 bar Range
il WPss00X Range 1

il WPs500X Range 2

Lowpass Fi

i WPs500X Range 3
=\ Library

- DC Current Clamp
Analog Op] “™\ Loaded

DC Offset

[[] 20 MHz Bandwidth Limit

Axis Scaling

Scale 100 B
Offset 000% ]

Zero Offset 05 oo ’ . 5

|‘$\| 9,566 mY EI | 50 % El = Measurements | Rulers
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Selecting this probe reveals a new set of ranges:

File  Edit ‘Wiews Measurements  Tools |
J'l_lll.l| -}GHSEIUS,I'::IW |x1

by E1004 DC | OFF
[T OFf
Auka
£5 4
agE10 4
+£20 4
£50 4
B0 o0 A
+£500 4
+1 k&
+2 k4

40

200

Lots of ranges appear and half of them will be of no use as the probe only goes up to
100 A. Also, the ranges that are useful show negative and positive values, but for a DC
current clamp only the positive values are required.

8.1.2 Duplicating and editing a probe

The previous section covered the DC current clamp using the equation method. To
highlight the differences we will create another probe. The first probe is duplicated and
edited to use a lookup table instead of an equation. To do this, open the Custom
Probes window, highlight the newly created probe, and then click Duplicate:

Select a probe
%, Built-in [ MewProbe... |

[l

|l x10 Edit... |
w20 —

®100 Delete |

|l WPSE00 60 bar Range

[l WPSE00 500 bar Range [ puplicate |
O rasoo e T

-]l WPS500% Range 2
|l WPS500% Range 3 | import.. |
5\ Library

DC Current Clamp [ Export... |

DC Current Clamp (2}
.., Loaded

Explain what Built-in, Library and Loaded probes are.

[ ok
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This creates an identical probe with a number (2) at the end of the name to indicate the
copy number. To edit the copied probe, highlight it and click Edit:

Edit an Existing Custom Probe

This wizard allows you to change any aspect of the Custom
Probe, Press the 'Mext’ button until you find the information
you wish to edit.

The Custom Probe wizard appears with the same options as a newly created probe. The
only difference is that the settings for the copied probe will appear.

8.1.3 Look-up table
The image below shows the previously created linear equation.

Scaling Method
A Custom Probe can apply scaling to the data before it is displayed.

* Use a linear equation to scale the data [y = mx = ¢

y= x + |00 amperes

Gradient (m) Offset ()
" Use a look-up table (linearly interpolates between points on the table).

(" Don't apply any scaling to the data.
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Select Use a look-up table to enable the Create a Lookup Table... button:

Scaling Method
A Custom Probe can apply scaling to the data before it is displayed.

" Use a linear equation to scale the data (y = mx = ¢

y= [100 X + ID.D amperes
Gradient (m) Dffset (c)

* Usea look-up table (linearly interpolates between points on the table].

Create a Lookup Table.. |

e Don't apply any scaling to the data.

If you click Next without selecting Create a look-up table... you will be prompted to
do so:

Select Yes or Create a Lookup Table to open a blank table, allowing you to create a
customised lookup table. Click Import to save the scaling file as a CSV or text file, or
Export to export preconfigured CSV or text files:

Input units Scaled units

valts amperes

Start typing hers |

[ Impoart... ][ Export... ]
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Alternatively the probe can be defined within the table provided. This can be populated
with the raw input readings and then scaled readings as the table below shows. The first
things that have to be selected are the units for the Input and Scaled readings. A range
of input and scaled units is available:

Input units Scaled units

volts amperes

microvalts

millivolts
voits |
kilovalts

In the DC current clamp example, the maximum current to be measured is 100 A and at
10 mv/A this equates to 1 V maximum. Therefore the input units are in volts. The scaled
units will remain in amperes.

At least 2 pairs are needed to produce a scaling file assuming the relationship is linear. If
the relationship is not linear then multiple points are required. In this case it is a linear
relationship and 2 points are chosen. The first set of values is O V = 0 A and the next will
be 1V =100 A:

Input units Scaled units

volts amperes

0

Start typing here

[ Impart... J[ Export... J
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Once the scaling is set, you can adjust the ranges in the Range Management screen.

As before, the Recommended option is selected:

Range Management
Choose whether the ranges available on this probe will be managed
automatically.

Each probe must have one ar more ranges that refer to any of the input ranges on the
scope (the same input range can be referred to more than oncel.

o [Recommended) Let the software manage my ranges for me automatically.

This will directly map as marny Custom Probe Ranges to scope Input Ranges as
possible. This method has the advantages of giving your Custom Probe the best
chance of being compatible with other scope hardware and also allowing auto-ranging
to work.

2 Enable auto-ranging on this probe, What is auto-ranging?
[Advanced) | will manage the Custom Probe Ranges manually.

Use this option if you want to limit the number of ranges available to the user (maybe
because the physical probe you are using has a very specific function), or if your ranges
require specific fixed limits that may not map well to the scope’s input ranges.

< Back I Mext > I Cancel

Filtering can also be enabled:

Filter Method
A Custom Probe can configure low-pass filkering.

Filter the data before applying scaling.
This will autoematically set and enable low-pass filtering for this probe.

Filter Frequency | 1 Hz @ ¥ Enabled

< Back I Mext = I Cancel

D0O226-3 © Copyright 2014 Pico Technology

56



Technology

The name and description can now be edited:

Custom Probe Identification
Provide descriptive details so your new probe canbe identified later.

Enter a name for the probe

DC Current Clamp Look-Up
Write a short descriptionfor the probe, so it canbe easily identified (optionall.

2 point look-up table for DC current damp 0V =0 Aand 1V = 100 A

Once completed, the modifications made to the probe will appear in the library list:

Select a probe
I, Built-in

N
Fali]
W20
- |l =100 Delete
: WPSE0D 60 bar Range
.|l WPSE0D 600 bar Range
-]l WPs500% Range 1
- |l WPs500X Range 2
-]l WPS500X Range 3
5‘\ Library

DC Current Clamp

DC Current Clamp Look-Up
.-, Loaded

Duplicate

Explain what Built-in, Library and Loaded probes are.

[ QK
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Accessing the probe from the Channel Options button shows the newly added probe in
the list:

Eile Edit Views Measurements Tools Help
J'I_IJh| | # €] 500 ussaif] || x1 =
1y oc [v] | By |z20mv oc [v]

Probe 1 [:] E‘ I

Resalution

Select the
number of

Whel
WPSE00 60 bar Range

WPRSE00 600 bar Range
WPS500X Range 1
WPS500X Range 2
WPS500X Range 3

Library

DC Current Clamp

DC Current Clamp Look-Up

5‘\ Loaded

Lowpass Fi

Analog Op

DC Offset

[] 20 MHz Bandwidth Limit | f

Select the new probe. The list of ranges now has a maximum current of 100 A and only
shows positive values:

File  Edit  View

Al | | 2

8.1.4 Importing and exporting a probe
To save a probe, highlight the required probe and then click Export:

Select a probe

..... ™ g”t_in Mew Probe.., ]

Edit...

WPSEDD 60 bar Range
WPSE00 600 bar Range Duplicate
WPS500X Range 1

il WPS500X Range 2
----- WPS500X Range 3 Impart...
----- 5\ Library [ﬁ
DC Current Clamp Export.. |

D Current Clamp Look-Up

----- 5\\ Loaded

Explzin what Built-in, Library and Losded probes are.

[ OK
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The default location is under the Probes folder which is located in the Waveforms
folder under My Documents, but the file can be saved anywhere. The file extension of
the probe is .psprobe:

@ v T .« Documents » Waveforms » Probes v & Search Probes

Organise v New folder f==

Date medified
1M CLARKE

u Desktop Mo iterns match your search.
7| Documents

& Downloads
P

U Music

= Pictures

H Videos

L, Local Disk (C:)

o jeff (\filesrv2) (H:)

S library (\Vlibmail) (J:) ool

File name: | DC Current Clamp Look-Up.psprobe

Save as type: | Custom Probe files (*.psprobe)

#~ Hide Folders

To import a probe, simply click Import and locate the destination folder. Any probes
with the .psprobe extension will appear in the list:

@ v T . « Documents » Waveforms » Probes v & Search Probes

Organise « Mew folder

2 Name Date modified

18 CLARKE
u Desktop
7| Documents
& Downloads
P
U Music
= Pictures
B Videos
L, Local Disk (C:)
S jeff (\filesre2) (H:)
S library (\libmail) ()
S market (\filesrvd) (K:)
= admin (\Wilesne2) (M) v € >

|| DC Current Clamp Look-Up.psprobe 30/09/2014 10:16

File name: | DC Current Clamp Look-Up.psprobe v | | Custom Probe files (*.psprobe) v |

| Open | | Cancel |
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8.2 Math channels

Math channels are found under File Edit Views Measurements Tools Help

the Tools menu: | ML ,Jh| | Z ﬁ.| 50ps/div |/ Custom Probes...
Ay | Auto oC | ¥, Maths Channels i
] @ Beferel%‘e Waveforms
mi ¥ Serial Decoding
200 @ Aams
Ft  Masks b
0.0 5] Macro Recorder
B8] Preferences...
N
To select one of the built-in math channels, .. channels [
click the appropriate check box: —
Select a Maths Channel | oK |
Busttin —
ER | Hep |
| Invert B ‘ J
[0m A+B
m A-B | Create |
=3 A“B -
L[] 3 A/E
Library
Loaded
| Duplicate |
| Import |
Explain what Built-in, Library and Loaded | Export |

Maths Channels are.

Select Invert A and then OK to show both waveforms, as in the image below. The new
math channel now has its own axis appearing on the right-hand side:
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0.0 0.0
-0.4 04
0.8 08
1.2 12
16 16
-2.04 20
75 20 15 -10 05 0.0 05 1.0 15 20 25
[ x1.0 | x1.0 |

The math channel is treated like a normal channel. Anything that can be done on a real

channel also applies to a Math channel, like measurements and reference waveforms.

8.3 Reference waveforms

A reference waveform creates a copy of an input signal which can be used as a reference
point consisting of a known good signal. The incoming signal can be visually checked to
see how closely it matches the reference waveform. This is available in both Scope and

Spectrum modes.

m 10 0m
W

Reference

Waveform

0g

06

-0.6
-0.8

A0 A0
-250.0 -200.0 -150.0 -100.0 -50.0 0.0 500 100.0 150.0 2000 250.0
B s
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There are two ways to access reference waveforms. The quick method is to right-click on

the screen and select Reference Waveforms and the channel. This will immediately
create a reference waveform.

m 20 500m
W m
16 400
12 30.0
0.8 /-\ 200
Add View 2
o4 Channels 3 10.0
K-Puxis 2
0.0 e 0.0
/ Grid Layout 3
04 Auto-arrange axes 100
Reset View Layout
0.8 View Properties -200
@ Reference Waveforms » l} A
-12 -300
EJ  Add Measurement B
-16 -40.0
20 -50.0
-1.048 -0.548 -0.043 0.451 0.951 1.451 1.851 2451 2951 3451 3951
K ms

The second method is to go to the Tools menu and select Reference Waveforms.

File  Edit Views Measurements Tools Help

J'l_ lu | | Z £t | 500 ps/div [+ | /™  Custem Probes...
Ay | Auto DC | o £ Maths Channels

LY Eefi\\'}nce Waveforms
v %95 Serial Decoding
18 @ Alarms
1 Masks »
12

'H Macro Recorder

0g E] Preferences...

The next step is to highlight the required channel and then click Duplicate:

Select a Reference Channel
Available

Import... |

Explain what Available. Library and Loaded
Reference Channels are.,
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The reference waveform will appear in a fainter colour in the Library section:

Select a Reference Channel
Available

Explain what Available Library and Loaded
Reference Channels are.

Highlight the reference waveform and select Edit to rename it and change the colour:

Select a Reference Channel
Available

Duplicate

Explain what Available. Library and Loaded
Reference Channels are,

Once these modifications are done, click OK:

Mame Reference

[ QK J[ Cancel ]
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To enable the reference waveform, click the check box next to its name:

Select a Reference Channel
Available

=

.HE g

Library

i W] B Reference
Loaded

Duplicate |

Import... |

Explain what Available Library and Loaded
Reference Channels are.

To see the waveform, click OK. The reference waveform will now appear with the
defined colour and a new axis:

m 10 10 m
v W
0.8 0.8
06 06
04 % 04
02 0.2
0.0 0.0
-0.2 02
-04 -04
-06 -0E
DB -0.8
0 10
-25 =20 -15 -10 -0.5 0.0 05 10 15 20 25
| x1.0 B3
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As the reference waveform created is the same as the incoming signal, it is difficult to
see. The image below shows the input signal changed to a sine wave, so the square
wave reference waveform is easier to see:

m 10
W
0.8

06

04

-0.4
-0.6

-0.8

1
25
.0 B

Ly

-20

-0.5

0.0

05

20

25

Reference waveforms are most useful on the timebases they were created in. If a longer
timebase is selected after a reference waveform is created, the reference waveform will
only appear in part of the view, as shown here:

m 20
W

1E
1.2
ns

04

oo
-0.4
0.8
1.2

1.6

20y
-10.0
S s
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The pre-trigger percentage is also important to consider, as a reference waveform taken
at 50% is best suited to a waveform that has also 50% pre-trigger on the same
timebase. If you choose the incorrect timebase, part of the reference waveform will be
out of sight, as the example below shows.

m 20 20 m
Y Y
15 --25% of reference 16

waveform missing Reference waveform taken from 50%o trigger
1. > < » 1.2
na na
04 0.4
oo nn
0.4 04
08 08
12 : 1.2

Trigger at 75%0
16 1E
20y 20

-375 -325 275 225 175 .25 075 025 025 07s 1.25

SR s

Note: math channels and measurements can be performed on the reference waveform.
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8.3.1 Saving and loading

Return to Reference Waveforms and click Import and Export to load and save
waveforms:

_Boot.._|

The file extension is .psreference. The default location is in the References folder, which
resides in the Waveforms folder under My Documents:

@ * T« Waveforms » References v | & Search References

Organise * MNew folder

. Staff Date modified
J T&M newsletter
Mo iterns match your search.

J Press Releases

1
1
. Trade marks
J
J

. Weekly Reports

@ Homegroup

1M CLARKE
i Desktop
| Documents

% Downloads o ll

File narne: | 20140930-0001 . psreference

Save as type: | Reference Waveform files (*.psreference)

'~ Hide Folders

Saved psdata waveforms can be converted to reference waveforms by simply loading the
psdata file and doing the same procedure again.
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8.4  Serial decoding
The serial data protocols are decoded in software. The protocols available are:

e I°C

e RS232/UART
e SPI

e 1I2S

e CAN

e LIN

e FlexRay

The data decoded is represented as hexadecimal numbers by default, with data bits,
address bits, error bits and parity bits shown separately.

The Serial Decoding option can be accessed from the Tools menu in Scope mode.

Tools  Help
7 Custom Probes...
Maths Channels
Reference Waveforms
Serial Decoqi(lg
Alarms

Masks 3

=

=
2

i3 e

L (5]

Macro Recorder

Preferences...

Once serial decoding is selected, you are presented with a dialog where the channel and
the protocol can be chosen. In the example below, the CAN Low protocol is selected and
the threshold and baud rate are set. The In graph option displays the decoded data
below the actual waveform, while the In table option stores all the data on a table.

Cancel

Help

R5232/UART
USB(5ingle Ended)
SPl{Custom]

125 Pratocol Settings [ Advanced Settings | ( &7 Auto Setup |

SPI
Baud Rate 500 kbaud
Channel Threshold 1 Threshold 2

Data A 18v BHF v HF
Display Settings
Hame CAN Low - &
Show Decoded Data In Graph Hex
In Table Hex

Information: Number of Samples required is 40 kS
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8.4.1 In graph

The screen below shows the In graph data beneath the actual signal and the In table
data in a table:

m 50
W

40

30
20
1.0
—/(H

| ]

t

In graph

-3.0

4.0

-5y
0.0 20 40 6.0 8.0 100 120 140 16.0 180 200
[ x1.0 [

Zooming into this signal reveals the frame and field information:

m 50
W

40

30

oo Diata: |ID= 280, DLC= 8, Data= 01 21 SE QA 2000 20 20, CRC=3D3A, ACK="Yes

-3.0

-4.0

505
536.0 9673 9825 1029.8 1061.0 1082.3 11235 1154 8 1186.0 1217.3 12485
Bl ys  +90ms

D0O226-3 © Copyright 2014 Pico Technology 69



Pico

NS L

Technology
8.4.2 In table
Select the In table option to display all of the data from the current buffer in a table:

Serial Decoding x
Statistics | | Search | Refresh  Clear |

CRC ACK ACK Emor Start End
Delimiter | Sk Delimiter Time Ti

3 288 Dats 1 - 1 1 |- E] FCB1350D00445F 13 TEES L] fes L] - 225ps (4338ps
3 SEB Datz 1 - i 1 |- L] 0A 0D TE B0 0D 81DCTF HEF L] es 0 - BB 8ps  BMips
7 SET7 Datz 1 - i 1 |- 2 18 &0 00 56 0000 D000 4233 0 Yes 0 - 1.74ims |[1.87€ms
) =C0 Datz 1 - i 1 |- 2 421182 46200001 36 ZEEB 0 Yes 0 - 4.045ms 4275 ms
11 050 Datz 1 - 1 1 |- 4 00 ADADDD EET1 o Yes 0 - E0M2ms |8.207 ms
13 354 Cats 1 - 1 - 4 00 00 0D 00 TFAC Li] fas L] - ET70Em=s |6.875ms
15 1AD Cats 1 - 1 1. 8 00 00 0D 00 FE FEOD 1A 1F55 L] fes L] - T21Em= T4Ems
17 540 Cats 1 - 1 1. 8 81000071 F30000 FO 7381 L] fas L] - B151m=s B424ms
19 40 Dats 1 - 1 1 |- b 2048 FF 00 FF 0D 0D 26 To84 L] Yes 0 - 9.253ms |9.48Ems
21 28D Dats 1 - 1 1 |- E] 0121 BE DA 2000 2020 303A L] fes L] - 9875ms | 10.21ms
23 28R Datz 1 - i 1 |- L] FCB1330D00445F 13 TEES L] es 0 - 10.25ms |10.4Ems
5 48D Datz 1 - i 1 |- 2 20000 D3 4A DDDE FA 237 0 Yes 0 - 1W07Tms  |[10.8Ems
7 202 Datz 1 - 1 1 |- 4 00 0500 40 OEFE o Yes 0 - M74ms |[11.81ms
2 =20 Dats 1 - 1 1 |- [ 04 00 100000210001 1HE L) Yes 0 - 17.75ms (1780 ms
k1] 540 Cats 1 - 1 - 8 3043 FF 00 FF 0D 00 OF SETR Li] fas L] - 189.11ms |19.35ms
33 - Unkrown |- - - - - a - - - - - - 1984 ms 20ms

W A-CANLow | W Ch3-CANHgh |

8.42.1 Export

The Export button allows you to export the In table data to an Excel worksheet. This
will export the channel that has been highlighted. Click Export and select the Excel (xIs)
format from the Save As window:

@ * 1 | « Documents » Waveforms » v & Search Waveforms
Organise * Mew folder B==
| Weekly Reports Mame Date modified

.. Probes 30/09/2014 10:26

Homegrou
9 group | References 30/09/2014 10:23

18 CLARKE
i Desktop

| Documents

8 Downloads
W' Music

= Pictures

Bl Videos

LU 4

File name: | CANSignal.xls

Save as type: | XLS (Microsoft Excel) files (*xls)

\# Hide Folders
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Here is the Excel file just created with the In table data:

Do) d s CANSIGMAL - Microsoft Excel -
—h-‘y Home Insert Page Layout Formulas Data Review View Add-Ins @ - 7 x
= X 9 @ General < fﬁ Conditional Formatting ~ | 5= Insert - z - F\? }}
J Ee ] A A :Eq "'_,"E ~ % » || [% Format as Table ~ 5% Delete - j - Z
Paste f - S = cell Styles - EEh E o - . S_ort & Find &
- = w60 .0 1= f=-| Forma &7 Filter~ Select~
Clipba.. ™ Fant IF] Alignment IF] Mumber = P Styles Cells Editing
| Al - 5 | Exported CAN Low data for Chaninel A
A B C D E F G H| I 1 K L M N a ?
1 |Expon‘e-d CAN Low data for Channel A |
2 HoJ ID | Frame [RTR|SRR[IDE[RO|R1|DLC] Data bytes CRC Sequence | CRC Delimiter[ ACK Slot[ACK Delimiter| Error
301 - | Unknown| - -1 -]1-1-1¢0 - - - - - -
4 | 3| 288 Data 1 -1 1] 1] -] & | FCB1380000449F13 7895 0 Yes 0 -
5 5| 588 Data 1 -1 1]1] -] & | 0ADOTEBOOOB10CTF 41EF 0 Yes 0 -
6 | 7|5ET Data 1 -1 1] 1) -] & | 1880009600000000 4233 0 Yes 0 -
7 9]5C0 Data 1 -1 1] 1) -] 8 | 421182A620000156 3EBB 0 Yes 0 -
g | 11] 050 Data 1 -1 1)) -] 4 00ADADODOD GET1 0 Yes 0 -
9 | 13] 394 Data 1 -1 1)) -] 4 00000000 1FAC 0 Yes 0 -
10 | 15] 140 Data 1 - 11 1] -1 & | OO0000O00OFEFEDD1A 1F55 a Yes 0 - |E
11| 17] 540 Data 1 - 11 1] -1 & | 81000071F20000F0 75B1 a Yes 0 -
12 | 19] 540 Data 1 - 11 1] -1 8 | 2049FFO0OFFO00026 7064 a Yes 0 -
13| 21] 280 Data 1 - 11 1] -1 8 | 01218E0420002020 303A a Yes 0 -
14 | 23] 288 Data 1 - 11 1] -1 8 | FCB1380000449F13 7885 a Yes 0 -
15 | 25] 480 Data 1 - 11 1] -1 8 | 630000D54A0006FA 1371 a Yes 0 -
16 | 27 2C2 Data 1 - 111] -1 4 00050040 0EFB a Yes 0 -
17 | 29] 320 Data 1 - 111 -1 & | 0400100000210001 154E a Yes 0 -
18 | 31| 540 Data 1 - 1111 -1 8 | 3049FFO0FFOO0OOOF 5ETS a Yes 0 -
1933 - |unknown| - | - [ -| -] -[ © B B B B B - L
20
21 |
M 4 F M| CANSIGNAL -~ ¥ [N m ] 0
Ready | |@ ol 100% (=) J (+)
8422 Accumulate

The In table serial data that is presented on the screen is only for the current buffer.
Click Accumulate to keep on adding the new buffer data at the top of the table, while
keeping previous buffer data as well.
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8.4.2.3 View

The View option allows you to customise what is displayed and how the table is shown
on the screen. Frames and fields can be removed from view, as in the example below
where only the data frames are selected.

Accumulate | View Link: = <None Start from...  Filter  Statistics | Search Refresh  Clear
Frames s | Interframe = .
1 Fields 3 Data k
5 s Dstz 1 Display Format N Remate Yes 0 - 5545us  504.1ps
7 587 Dee i ) ) Yes 0 - 17ims |1.57Ems
5 500 Dem 1 Grid Font Size | 6.5 Error Yes 0 - 4045ms 4.2F5ms
11 |050 D=tz 1 - 1 1 - |4 |o0A0ADD0 Overload Yes 0 - s042ms  5207Tms
13 334 Dstz 1 - 1 1 - |4 |oooooooo Yes 0 - 570Ems SETSms
Unknawn
i5  |1A0  |Dee i - i i - |8 |0DODDODOFE Yes 0 - 7.2iEms  T48ms
i7 |50  |Dee i - i i - |8 |1D0DOTIFSODDOFD  73BM 0 Yes 0 - Ei8ims  E4Mms
1550 D=tz 1 - 1 1 - 8 |045FFOOFFO00026  7DS4 0 Yes 0 - 9253ms  S.48Ems
21280 Dstz 1 - 1 1 - |8 |0121BEQAZ0002020  303A 0 Yes 0 - 9575m=  1021ms
R Datz i - i i |- |8 FCE1220000445F 12 7855 0 Yes 0 - 10.25ms | 104Ems
35480 Datz i - i i - |8 |620000DS4AC0DEFA 13T 0 Yes 0 - 10.7ms  |10.53ms
27 22 Det 1 - 1 i - |4 |oposoo4 OEFE 0 Yes 0 - 11.74ms [ 1151ms
R Dstz 1 - 1 1 - |8 |0400100000210001 154E 0 Yes 0 - 17.75ms |17.55ms
I Datz i - i i - & |045FFODFFODODOOF  3ETE 0 Yes 0 - 151ims |15.35ms
W A-CAN Low |
The same can also be done with the actual fields.
Mo.
D Search | Refresh  Clear |
Frames Frame
- Fields RTT
7 Display Format 3 SRR
s Grid Font Size | 6.5 IDE
i1
RO
13 a4 Datz 00000000
15 |1AD | Dats 00000000 FEFE DD 1A R1
17 |50  |Dst &1000071 FS 0000 FO DLC
15540 Catz 2045 FF 00 FF 0000 28
2 280 Dat= D1 21 BE 0A 20002020 Data bytes
23 288 Cata FCBi13B000044 5F 13 CRC Sequence
25 480 Datz 530000 D54A 0D 06 FA cRe Delimiter
7 22 et 00050040
2 20 Dats 04 00 10 00 00 21 0007 ACK Slot
31540 Dat= 3043 FF 00 FF 0000 0F ACK Delimiter
Error
Stuffed Bits
Baud Rate
Start Time
End Time
Frame Time
Min Voltage
W A-CAN Low
Max Voltage
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The example below shows the removal of a number of fields.
‘Serial Decoding - |
Accumulate | view Link: <None Start from...  Filter  Statistics | | Search | Refresh  Clear |
Data 0400 TE 800081 0C 7F
Data 1880 00 96 00 00 00 00
Data 421182 AG200001 56 %
Datz 0040 AD DD
Datz 00000000
Datz 0000 00 00 FE FEOD 1A
Datz 81000071 F8 0000 FO
Datz 2048 FF 00 FF 0000 26
Datz 0121 8E 0A 2000 20 20
Datz FCIB138 000044 §F 13
Data €20000 D544 0006 FA
Data 000500 40
Data 0400 10000021 D001
Data 2048 FF 0D FF 0000 OF
W A-CAN Low |

The data is presented in Hex by default. It can be changed to Binary, Decimal or ASCII.

| view Link: <None[v][+] Startfrom... Fiter Statistics

Frames 4

Fields 4
[ : | '
| | Display Format L Hex
| Grid Font Size | 6.5 [v] Binary .
| - 1 1 |- |4 DoADADDD ASCIT i
R 1 (1 |- |4 |oooDOOOOD _ |
| B 1 i - & |00DDOOOOF Decimal

An example of a binary display format is shown below.

Serial Decoding

1
3 10110... | Datz 0000 1010D00000000111111010D00000000000DD 1000000100001 10001111111
7 10111... | Data 0001 10001 0000B000000D000 100101 10000000D00000000000DD0000000000DD
) 10111... | Data 01000010000 10001 10000010 101001 10001000D0000000000000000101010110
11 00001... Data OO0000D010 100000 10 1000000000000

13 01110... D=tz OO0000D0D0000ND00D00N0000D000000

15 00110... | Dsta DO0000D0D0000N00000000000DD000001111111071111110000000000001 1010
i7 10110... | Datz 10000001 D0000DD0000D000001 11 000111111001 0000DD0000D00000111 10000
19 10101... | Datz 001000000100 1004 1111111 100DO0O0001 11111110000000000D0000000100110
21 01010... | Dsta OO00000100100001 10001 110000010 100010000000000000001 DR000D01 000DD
3 01010... D=tz 11111100101 100010011 10000000000D000000000 10001001001 111100010011
25 10010... Datz 011000710000000000000000 110101010100 101000000000000001 1011111010
27 01011... | Dsta DO0000D0D00001 01000000000 1000000

28 01100... | Dsta 0000 100D0000000000 1 DD0R0DD0D00DN00N0D0D00 100001 0000000000000
Eil 10101... | Datza 001100000100 1001 1111111 100000001 111111100000000000D00000D00 1111
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Font size can also be adjusted. Here is font size 6.5:

Serial Decoding

Export  Accumulate | View Link: <N0ﬂe Start from...

o : Frames 3
5 10110 D=tz 00 Fields ¥ bonc
7 10111... D=tz [0 ] Dis|:|.|a\‘.I Format »
9 [0 |Dam |0 Grid Font Size | 6.5
11 |DD0O1... |Data Hh e s s
13 |01110... |Data 0000DD00D00DI000000000 7
15 |00110... |Data 00DDDD000DD0D000000000D0D 8, 25 111111100
17 |10110... |Data 100000010000000000000000( 10 000DD000
15 | 10101... Deta 0010000001001001 11111111 22 000DD000
21 |01010... Datz 00DDD00T 00100001 10001110]
23 |01010... Datz 111111001011000100111000] 18 bO10001001
25 |10010... Datz 0110001 10000000000000000 20 bODOODDOOD
27 |01011... Deta Dnmnnmm1n1mumii
25 |01100... Detz 000001 0000000000000 10000 om0 00 1000010
kil inind Nata 0T 10000000 111111 1 1000000001 111111 100000000

and here is size 16:

Serial Decoding
Export  Accumulate | View Link: <Noe Start from...  Filter  Statistics | Search | Refresh  Clear |

Mo, |ID | Frame | Data bytes

.1111111001911000100111000000000000000000001000100100...

. 000010100000000001111110100000000000000010000001000... |-
. 000110001000000000000000100101100000000000000000000...

. 010000100001000110000010101001100010000000000000000...

. 00000000101000001010000000000000

. 00000000000000000000000000000000

. 000000000000000000000000000000001111111011111110000...

. 100000010000000000000000011100011111100100000000000...

. 001000000100100111111111000000001111111100000000000...

. 000000010010000110001110000010100010000000000000001...

.- 111111001011000100111000000000000000000001000100100...

. 011000110000000000000000110101010100101000000000000...

. 00000000000001010000000001000000

COLULDDODODODODOLOUUR

Qo000 =~ 2000 ==

i

ENNRNDN === = o g

= ]

8.4.2.4 Link
This drop-down list selects or opens a spreadsheet file that maps numbers to strings.

This button creates a sample spreadsheet file to which you can add your own list of
number-string pairs.

8.4.2.5 Start from filter
Use the Start from filter button to enter a condition that PicoScope will wait for before
collecting data. When PicoScope detects a packet that matches this condition, it will

collect all subsequent data (subject to filtering, if used - see above) and display it in the
table.
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Toggle the statistics columns that list measurements such as packet start and end times,
and signal voltages.

Export  Accumulate | View Link: | <Mone Start from...  Filter Search | Refresh  Clear |
No. Stuffed Baud
Bits Rate
1 Unknown |-
2z - Interframe - 1] - 3Bps ov ow v E|
3 BB Catz FCE1380000445F 12 8 S00kbeud |2314ps  1.183W  32EV 211V
4 - Interframe - 1] - 230ps ov owv v
5 SEB Catz 0AQDTEBDDOEB10CTF 12 S00kbeud |2382ps  1.119V 3287V 217V
& - Interframe - 1] - E3Eps ov owv v
T SETF D=tz 18 50 0D 56 00 0D 00 0D 10 S00kbaud 235.2ps 1.03VW I12EV 2058V
5 - Interframa - a - 208Bms |0V v v
a SC0 Datz 42 1182 AE 200001 56 T S00kbaud 2282ps | 1.105V 285V 1345V %
i |- Intzrframe - L] - 1.766ms 0V oV oV
i1 050 Catz 00 ADAD DD 7 500kbeud 185.4ps  1.386W (3.0EEV 1488V
iz - Intzrframe - 0 - 458 ps ov oV o
12 (I Catz 0000 D000 k] S00kbeud | 188.2ps  EB0.TmV 3.2IBV 222V
4 - Interframe - 0 - MIus ov oV oV
15 1AD D=tz 0000 0D 00 FE FE 0D 1A 13 500 kbaud 241.2ps | 1.063W 3286V 22TV
16 - Interframe - 1] - T30ps ov v v
7 540 Catz B10000T1 FRO0D0DFO 9 S00kbaud 233.2ps  BMISmV 3247V 2352V
18 - Interframe |- 4] - B28 s ov owv v
18 540 Catz 2045 FF DD FF 00 DD 26 10 S00kbzud |2352ps S84 mV 3005V 2014V
20 - Interframe - 1] - 488 s ov ow v
P4l 28D Catz 0121 BE0A 20002020 10 S00kbeud |2354ps  1.027V  |B2ETV 22TV
2 - Interframe - 1] - Fyus ov owv v
23 |28 Catz FCEB1380000445F 12 [ S00kbeud |231.1ps §30.3mV 2735V [1.805V
74 . Intarframma - il - 29 s e e o
W A-CAN Low |
8.4.27 Search

Search for any data value in a specified column of the table.

8428

Refresh

Refresh instructs PicoScope to decode the raw data again. This is necessary if the Start
from... condition has been changed, for example.

8429

Clear

Clear all data and settings in the table. New data will appear the next time that the

scope captures a waveform.

For more information please refer to the PicoScope 6 User’s Guide.
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8.5 Alarms
Alarms are actions that can be programmed to execute when certain events occur.

Events
There are three types of events that can trigger an alarm:

Capture _when the oscilloscope has captured a complete waveform or block of
waveforms.

Buffers Full - when the waveform buffer becomes full.

Mask(s) Fail - when a waveform fails a mask limit test.

Actions

PicoScope can execute a number of actions when an event occurs:

e Beep

e Play Sound

e Stop Capture

e Restart Capture

e Run Executable

e Save Current Buffer

e Save All Buffers

e Trigger Signal Generator

Alarms are available in Scope, Persistence and Spectrum modes and are accessed from
the Tools menu on the Menu bar.

Tools  Help
Custom Probes...

Maths Channels

| (LN | ] S— )
=
)

e ™

Reference Waveforms

Serial Decoding
Alarms I,\\;\
Masks »

Macro Recorder

EEICE

Preferences...

==

The default action is to Beep. Click Edit to change the action:

Alarms " |mESm| Alarms !
Event Captl_lllfg |T| Event | Capture | oK |
ETI ) ETN )
[ ooty |

[ Heb | [ oo ]

| Add | LA

(e | TN
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A number of actions are now available:

Alarms Alarms

Adtion | Beep

Play Sound
Stop Capture

Restart Capture

Run Executable

Save Current Buffer
Save All Buffers

Trigger Signal Generator

r Enable external code r Enable external code
execution execution

Select Save Current Buffer and choose a file name and location, as in the example
below. The default location is the Waveforms folder in My Documents.

Alarms | E |

Event | Capture
!

-
Alarm Action -

Action :Save Current Buffer {~]

File %

Alarm Action .

']

Action | Save Current Buffer

File aveforms\Example.psdata |£|

[ ok | cancel |

D0O226-3 © Copyright 2014 Pico Technology 77



1560

T'echnology

r -
a2l Save As [

LY ) r Wover, |
uu I« My Documents » Waveforms » v‘ ,H Search Waveforms »r
Organize * New folder = - @

=
B Desktop * Name Date modified Type
|8 Downloads
| References 02/08/2011 16:05 File folder

2] Recent Places

s Libraries
@ Documents
& Music 1
[ Pictures
B videos

'8 Computer
& os ()
(s HP_RECOVERY (L
- m 3

File name: SaveOnTrigger -

Save astype: | Data files (*.psdata) -]

Before the alarm is activated, you must select the tick box to enable it:

Alarms u

— ox |

|E|I:| Buffers

[] Mask(s) Fail [ concel |
Aeply |

Hep |

Event

Add |
Bt ||

Once this has been done the device is ready to start capturing:

m 20

Saving: Example (38).psdata

0 Cancel |

-7593 -5593 -3599 -15.99 4009 2401 40 64.01 8401 1040 1240
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To disable the alarm, stop the device

from capturing or click Cancel each R WL — <
X . Crgenize v Sharewith »  Bum  Newfolder S S
time a waveform is saved. The S Documentslibrary —
waveforms are now stored e s

automatically in the specified ko S8 LR ) SRR | | HRATLSHEEY o A
location, with the number of the o : . - ; .

o Music References Example (53) Examplr (1) Fuamgle (57} Evample (8]

capture in brackets. The example i Pctwes
opposite shows that 53 waveforms | *™

/% Computer
were captured as 53 events o s e el
occurred.
S Network s beadal e il nd el Badlis Chiny bt Feifatt el
Exarnple (43) Example (44) Example (11) Exarngle (42} Example (39)
J 55 items
Add additional events by clicking Add:
Alarms l&] Alarms 2
Event | oK | Event | Capture | 0K |
] Save Current Buffer [Saved (e ) ] Save Current Buffer [Saved =D
([ ooty | [ 2oty |
[ Hep | [ Hep |

If, for example, you want the computer or laptop to beep when all the buffers are full,
tick the Buffer Full event. Each event, when selected, will show its own set of actions in
a list, very much like having a new page for every event.

Alarms l&]
Event | Buffers Full [ ok |
v| Capture j
G (o)
(e ]

([t ]

[ A |

[ e ||
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Now when the buffer is full the PC will make a beeping sound. When multiple actions are
available under one event, move them up or down the priority list by highlighting the
action and clicking Move Up or Move Down:

Alarms

Event | Buffers Ful

[w] Beep
¥ Stop Capture
|w| Restart Capture

&
Gl

==
@
=]

&7

Move

]

5
AL
5| |3

8.6  Mask limit testing

Mask limit testing is a feature that indicates if a signal goes outside a specified area,
called a mask, drawn on the scope view or spectrum view. PicoScope can draw the mask
automatically by tracing a captured signal. Mask limit testing is useful for spotting
intermittent errors during debugging, and for finding faulty units during production
testing. It is good for doing Pass/Fail tests. Mask testing is available in both Scope and
Spectrum mode.

0.0 50.0 100.0 1500 200.0 250.0 300.0 350.0
kHz
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To create a new mask, select Masks > Add Mask from the Tools menu.

Toocls Help
i i, Custom Probes... 32 of 32 &) H[
: ¥ Maths Channels
! @ Reference Waveforms

% Serial Decoding

@ Alarms
1 Masks y Add Masks
= Macro Recordi} Clear Mask
B8] Preferences... Save Mask

The next screen that appears is the Mask Library. First select the appropriate channel
and then click Generate:

Available Masks Cancel

Channel | | Channel B A OK

Library
Loaded

Generate Generate |

Import... Impaort...

This will bring up a window where the name of the mask can be defined and how much
clearance in the X and Y directions is required by using the up and down arrows or
typing in a specific value. The units will vary in Scope and Spectrum modes:

Mask Library Mask Library

Channel B A OK Channel B A OK
b = *

cel cel

Mame | Mask of A

X Offset | 250 ps @.
voftset | 100mv [Z[51][%]

Mame | Spectrum Mask of &

¥Offset | 781.3 k[ (511
voffset | 100mv [(H[s1][%]

| Generate | Cancel | Generate | Cancel

The adjustments can also be made in % by clicking SI and can be changed back to SI
units by clicking %6.
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Once the appropriate offsets are defined, click Generate. The mask will appear in the
list under Library. In Scope and Spectrum modes the icons will differ:

Mask Library
Channel B A oK Channel B A v

Available Masks Available Masks

Library Library

xoffset | 10%  [F[%][4]
voffset | 10%  [H[%][%]

[ AW lask of A 1T} Spectrum Mask of A

Loaded Loaded

Generate

Highlight the mask and click Apply to apply the mask to the view. The image below is of
a mask in Scope mode:

m 2

=]

Available Masks

Library S i
L\ Mask of A
Loaded

.4

-0.3 TR Fomseeeonoees :

25 -2.0 -1.5 -1.0 -05 0o 05 10 15 20 25
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Click OK to display the full mask. The measurements appear at the bottom giving the
number of mask failures along with some other statistics. In the example below, 2
waveforms out of 44 have failed.

| O]

____________________________________________________________________________

25

Channel |N-me |Span ‘Tﬁl |Fa'l|ur(5 |\ra|ue |I'~|'|n |I'~|ax |CaptureCuunl -8

A Mask Failures Whole trace Pass 2

@@ Tigger Ao [v] | A Mg s v Bjloe Al FlEEE

You can search through the mask failures in the waveform buffer, but this can be difficult
if there are a large number of waveforms.
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A more useful way to search through these waveforms is to only show mask failures:

s | wias

Buffers to show | Magk fails on Channel A |

I BIE BIESIESIE D

Using this method the failed waveforms can be viewed immediately.

-20 -18 -1.0 -0.5 0o 08 10 15 20 25

25
B s

8.6.1 Saving and clearing masks

Once you have created a mask it is saved automatically in the PicoScope settings; the
next time PicoScope is loaded the mask will appear in the library. Masks can also be
saved for use on other machines by going to Tools > Masks > Save Mask:

Eile Edit Views [Measurements Tools Help
(ALl | | 2 G| 500 ns/dn[v /N Custom Probes.. | 1000f100 | [ (8)
Ay | Ew ’F L Maths Channels ’—E“ | Dy oOff
| T @ RBeference Waveforms =~ S
W ¥35  Serial Decoding
@ Alarms m
08 FL Masks » | Add Masks
r[";'r Macro Recorder Clear Mask
04 —
Preferences... | Save Mask |
0.2
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The file format is .mask and by default the location is

document under My Documents:

@ » 1 . « Documents » Waveforms »

Organise « Mew folder

i Desktop ~  Name
| Documents

8 Downloads
l{. . References

. Probes

W Music

= Pictures

B Videos
i, Local Disk (C)
S8 jeff (Wfilesrv2) (H)
S library (\\libmail) ()
S market (\Wilesre2) (K2)

S admin (\filesrv2) (M:) wle

v

¢

Search Waveforms
B==
Date modified

30/00,/2014 10:26
30/09,/2014 10:23

PieS

Technology

selected is the Waveforms

-

File narme: | Mask of A.mask

Save as type: | Mask files (*.mask)

% Hide Folders

To clear a mask, click on Tools > Masks > Clear Mask:

Tools  Help

I\, Custom Probes... 375 of 375 || (&) ﬂ
¥ Maths Channels

@ Reference Waveforms I ———————
%35 Serial Decoding

@ Alarms
[Ft Masks P AddMasks

IEF Macro Recorder
Preferences... Save Mask
D0O226-3
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9 Help menu
Access the Help menu from the Menu bar:

File Edit Views Measurements Tools @ Help

J'|_ fim | | Z 0 | 500 ps/div[~ | x1 [ User's Guide.. of 0
Ag | Auto oC | By |Off Online Documentation | L
0 ; ; Online Eorum ﬁ
v | : Send Feedback 1.0 ms
16 | : Check for Updates...
| : About PicoScope 6.
12 | |
|

9.1 User’s Guide
The User’s Guide’s contains detailed instructions on PicoScope:

T & 5 ©

Hide Back Support Forum  Software Updates

Contents | ndex | Search | Welcome
elcome
coScope B overview

@ Introduction

@ Using PicoScope for the firs

@ PicoScope and oscillogcop

Q Menus

0 Toolbars and buttons

Q How to...

@ Reference

Welcome to PicoScope 6, the PC Oscilloscope software
from Pico Technology.

With a scope device from Pico Technology, PicoScope
turns your PC into a powerful PC Oscilloscope with all the
features and performance of a benchtop oscilloscope at a
fraction of the cost.

¥ How to use this manual
¥ What's new in this version?
¥ Using PicoScope for the first time

Manual revision: r37

& 2007-2014 Pice Technology. All rights reserved.

9.2 Online Documentation

If you have internet access, this takes you to the documentation library on the Pico
website.

9.3 Online Forum

This is the discussion forum on our website. Visit regularly to find out about the latest
software releases, product announcements, and hints and tips from our technical
specialists.
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9.4 Send Feedback

If you have comments about PicoScope, please let us know by filling in this form. You
can recommend new features that you would like to see, or report bugs or
documentation errors.

9.5  Check for Updates

If you have an active internet connection, click Check for Updates... to see if you have
the latest version of the software. PicoScope regularly checks for updates unless you
have disabled the feature in Tools > Preferences > Updates.

m 10
v

06

04

02

00
02

04

9.6  About PicoScope 6

Click About PicoScope 6 to view information about the product and the software
currently being used:

pPilcoO

PicoScope 6

PC Oscilloscope Software

PicoScope® & - PC Osdilloscope software version: 8.9.16.17
Copyright © 1995-2014, Pico Technology Ltd

Model: PicoScope 3406DMS0
Serial Number: ¥MS520,/002
USB Version: 3.0
Calibration Date: 27 August 2014
Hardware Version: 1
Driver Version: 1.4.3.2
Firmware Version: 1.2,0.0/0.3.9.0

View license agreement ..,
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10 Function generator and arbitrary waveform generator (AWG)

A function generator has one or more predefined waveforms that can be selected from a
list. Many models also have an AWG that allows you to customise and specify the
waveform.

10.1  Function generator

To access the function generator from the Scope, Persistence and Spectrum modes, click
on the Signal Generator button and then ticking the Signal On box.

File  Edit Views Measurements Tools Help

| MLl | Z {2} || 500 psfdiv [+] | [x 1 El|lims E|[dl| 32 ofa2 g)”k{"p@‘(
Ay laute  [v]DC M| tulof [ |
B 4.8 %Signal on Sine [v] i
| Impot | | Aitrary.. |
16 Start Frequency 1kHz =
Amplitude 1V =
12 Offset ov =
[] Active
0.8
04

From the pull-down menu a number of predefined waveforms can be chosen. This will
vary slightly from product to product.

Signal On

| Import | |Square T o LA

“ Triangle 08 \ s s
RamplUp \\ / \ /
RampDown b o % 5
Amlitud 5inC 04 %, N /
s Gaussian \\ _/ \ /
Offset HalfSine / o /
® WhiteNoise o8 N\ / X,
PRES X A,
DCVoltage 3 / . of
Arbitrary o4 \ !

Start Frequency

Il s
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The frequency, amplitude and offset can also be adjusted. Changing the offset to 1 V will
move the signal up.

file Edit Views Measurements Jools  Help

AL il [ il | 2 6 | 200 psidv ] | x 1 Bl s B4 sofs AN

Ay 22V oc | 2yoff I
" ‘3 Signal On Sine
[ wmper || arbitrary.. |
8 Start Frequency 1kHz B
Amplitude v B
12 Offset v TE]
[ Activ| Offset
The offset of the signal

0e —

04

00 o

04

08

12

16

205

1,008 0802 0608 0408 0208 -0.008 0.182 0.292 0592 0792 0.992
[ x0 LS
FEREEEa M| s | msemE| 0% F s ]
10.1.1 Sweep mode

The signal can be swept by ticking the Enabled box in the Sweep section. You can
select the direction of the sweep, the stop frequency, how much the frequency will
increment by, and how long between each increment.

Signal On Sine
| Import | | Arbitrary... |
Start Frequency 1kHz EI
Amplitude v =
Offset av =
Sweep Mode Active
SweepType Up
Stop Freguency ggwn
Freguency Increment %m
Increment Time Interval | 1ms EI
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10.2  Arbitrary waveform generator (AWG)

For devices that support it, the Arbitrary Waveform Generator allows you to customise
your own waveform. This can be achieved in a number of ways.

10.2.1

L8

Import

Importing a waveform

!/ The Import button allows you to import a CSV file that contains a set of

values between -1 and 1. The example below shows a CSV containing the following
points.

0.8

04

0.0

04

-0.8

204
75
Bl ms

g Open

@U'l <« Documents » Waveforms b

~ [ 42| [ search Waveforms

0 Favorites
Bl Desktop
& Downloads

| Recent Places

=l Libraries
3 Documents
,—J“- Music
[ Pictures

BE Videos

1% Computer
&, 05

QOrganize « Mew folder

Documents library

Waveforms

i

References

s HP_RECOVERY ([

File name: example

ik
aaN

example

~  [CsV (Comma delimited) fles (* |

Arrange by:  Folder

05

The graph above shows the result of importing the CSV file.

The amplitude, frequency and sweep options can also be altered from the main signal

generator controls.
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1 Persistence mode

Persistence mode superimposes multiple waveforms on the same view, with more
frequent data or newer waveforms drawn in brighter colours than older ones. This is
useful for spotting glitches, when detecting a rare fault event hidden in a series of
repeated normal events.

The colours indicate the frequency of the data. Red is used for the highest-frequency
data, with yellow for intermediate frequencies and blue for the least frequent data.

To access persistence, click the Persistence Mode button on the Capture Setup
toolbar.

Persistence M[% ad g =
b
Mode button oue vanee >
Decay Time (ms)
Fil Edit  Wiews Ti Saturation (%) M
Al | Iy | 2 12| B
— Decayed Intensity (%) |0 =
a'-'-.g 1Y |i| DiC
Custom
Line Drawing Constant Density |z|
Color Scheme Colar |z|
Background Black |z|
Data Hold
Persistence Mode | Frequency |z|
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The Persistence Options button gives the full range of controls available:

| File Edit Views Tools Help
Nﬂﬂ.l.l“"h-} ﬁ| 5 ps/div |E||X1 @J_

hg |21V

Mode Digital Color IEI

Decay Time (ms)

Saturation (%) :D:

Decayed Intensity (30) |0 I%

Four modes are available:

Eile Edit Views Tools Help
| |y 2 4G4 | 5 mssaiv [v] || x &

Ay 220mY pode Digital Color [

|
reee-- Digital Color  ~ W-----

Decay Time (ms) Analog Intensity

! Fast
i Saturation (%) Advanced | i

:‘ ----- Decayed Intensity [5¢) D: —————

___________

-----------------------------------------------------

Digital Color

Uses a range of colours to indicate the frequency of waveform data. Red is used for the
most frequent data, and less frequent data is represented successively by yellow and
blue.

Analog Intensity

Uses colour intensity to indicate the age of waveform data. The latest data is drawn at
full intensity in the selected color for that channel, with older data being represented by
paler shades of the same color.

Fast

Uses a simplified drawing method for faster screen updates, of the order of 100 000
waveforms per second with faster scopes. Data hold and line drawing are not available in
this mode.

Advanced

Opens up a Custom Options section at the bottom of the dialog that let you customise
the display in Persistence mode. For more information please refer to the PicoScope 6
User’s Guide, section 7.5.2.
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12 Spectrum mode

Spectrum mode plots amplitude on the vertical axis versus frequency on the horizontal
axis. The vertical range is measured in dB (decibels) and the horizontal range in Hz
(hertz). The Spectrum mode is useful for analysing the frequency components of a
signal.

The image below shows a 700 kHz sine wave which should have just one component, but
since it is not a perfect sine wave some higher frequency components appear with lower
amplitude.

m 00
dBu

-100

-20.0

-400

Amplitude
in dB

-50.0

-60.0

-100.03
0D
IS Mz

05 10 15 20 25 30 35 40 45

< [
< >

Frequency

To access Spectrum mode, click the Spectrum Mode button on the Capture Setup
toolbar.

Spectrum
Mode button

File dit  Views Measurements Tools Help
A N[ g | 2 G| 7.813MHz[v] | [x 1 =]
Ay o [v]|DC [v]|| & |off [~]
=T

dBu

-35.0

-45.0
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Voltage range

In exactly the same way as Scope mode, 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 timebase by
default is defined in time per division, the voltage range is the full voltage range across
all 10 divisions, so a 20 V range is split into 10 divisions.

The minimum and maximum voltage range varies between products.

In each of these ranges, the device maintains its full resolution, so a 12-bit device will be
12 bits in each of those ranges. Choosing the most appropriate voltage range will give
you the best detail out of your signal.

File Edit Views

Me

A ML) dg| 7 6]

Ay | Auto [+] oc
3 N

Multiple frequency ranges are available, from a few hertz up to the full bandwidth of the

T off
it |
95 250 my
£100 my
£200 my
-35 £500 my
21y
22y
5y
0y
45 430y
12.1.2 Frequency range
Scope.
File Edit Views Measurements
mj'l_dh|d'g -}ﬁ\|m 7
= 2
Ay  Auto [»]|DC 25MHz (5
el 3] 62.5MHz —
ey 31,25 MHz
° 15,63 MHz
4,464 MHz
-35.0 1,953 MHz
976.6 kHz
496 kHz
199 kHz
99,84 kHz
-45.0 50 kHz
19,99 kHz
10 kHz
5 kHz
BED 2kHz
1kHz
500Hz
00H: ||
D0226-3
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12.1.3 Spectrum options

This contains controls that determine how PicoScope converts the source waveform in
the current scope view to a spectrum view:

File Edit Views Measurements Tools Help
Ay N[y 2 | |5.929 Mbal] | [ 7 @\qg
Ay |Auto FFT Options L,
| = Spectrum Bins 16334
dBu
Window Function Blackman
¥ Axis
510 .
Display Mode Magnitude
615 . (*) Logarithmic
l:J Linear
720 Logarithmic unit dBu
825 ¥ Auxis
¥-Scale ;
Linear b
-83.0
S1035) -, - .
12.1.31 Spectrum bins

This is the number of frequency bins into which the spectrum is divided. This control sets
the maximum number of frequency bins, which the software may or may not be able to
provide depending on other settings. The main constraint is that the number of bins
cannot greatly exceed half the number of samples in the source waveform. The example
below shows a frequency range of 199 kHz and 8192 bins across this range:

File Edit Views Measurements Tools Help
AL g 7 6 [ [1097 e[| B[4l oo (D @ K MEARE &
Spectrum Bins 8192 | Cq|OF | D o [Off |W|

Window Function

Elackman
Display Mode Magnitude

(%) Logarithmic
Scale

() Linear

Logarithmic unit dBu

-38.0

475

*Y «——— 8192 bins across 199 kHz range
-66.5

40.0 A A 1200 160.0 2000

=
Running o | Trigger |Auto ﬂf| A @ Q Measurements E | Motes B

D0O226-3 © Copyright 2014 Pico Technology 95



picoO

If the source waveform contains fewer samples than required (that is, fewer than twice
the number of frequency bins), PicoScope zero-pads the waveform up to the next power
of two. For example, if the scope view contains 10 000 samples, and you set Spectrum
Bins to 16384, then PicoScope zero-pads the waveform to 16 384 samples, which is the
nearest power of two above 10,000. It then uses these 16 384 samples to provide 8192
frequency bins, not the 16 384 requested.

If the source waveform contains more samples than required, PicoScope uses as many
samples as necessary, starting from the beginning of the waveform buffer. For example,
if the source waveform contains 100,000 samples and you request 16,384 frequency
bins, PicoScope needs only 2 x 16,384 = 32,768 samples, so it uses the first 32,768
samples from the waveform buffer and ignores the rest. The amount of data actually
used is displayed as the Time Gate setting in the Properties sheet.

12.1.3.2 Window function
A number standard window functions are available.

Window Main peak |Highest |Side lobe Notes
width (bins |side lobe |roll-off
@ -3 dB) (dB) (dB/octave)
Blackman 1.68 -58 18 Often used for audio work.
Gaussian 13310 1.79 -42 to -69 6 Gives minimal time and frequency
errors.
Triangular 1.28 -27 12 Also called Bartlett window.

Also called Raised sine-squared.
Used in speech analysis.

Also called sine-squared. Used for
audio & vibration.

Blackman-Harris |1.90 -92 6 General-purpose.
Negligible pass-band ripple. Used

Hamming 1.30 -41.9 6

Hann 1.20to 1.86 |-23 to -47 |12 to 30

Flat-top 2.94 ~44 6 mainly for calibration.

Rectangular 0.89 -13.2 6 No fading. Ma>§|mal sharpness. Used
for short transients.

12.1.33 Display mode

Three display modes are available; Magnitude, Average or Peak Hold.

D0O226-3 © Copyright 2014 Pico Technology 96



P1 CcCO

Magnitude
The spectrum view shows the frequency spectrum of the last waveform captured,

whether live or stored in the waveform buffer.

m 100
dBm

~z20

-14.0

1100y
0o
kHz

200 40.0 B0.0 80.0 100.0 1200 140.0 160.0 180.0

Average
The spectrum view shows a rolling average of spectra calculated from all the waveforms

in the waveform. This has the effect of reducing the noise visible in the spectrum view.

To clear the averaged data, click Stop and then Start, or change from Average mode to

Magnitude mode. The image below shows the noise floor being averaged.

m 100
dBm
~20

140

26.0

-110.04
0.0
kHz

20.0 40.0 E0.0 80.0 1o0.0 1200 140.0 160.0 180.0

Peak Hold
The spectrum view shows a rolling maximum of the spectra calculated from all the

waveforms in the buffer. In this mode, the amplitude of any frequency band in the
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spectrum view will either stay the same or increase, but never decrease, over time. To
clear the peak hold data, click Stop and then Start, or change from Peak Hold mode to
Magnitude mode. The image below shows the effects of peak hold on a waveform that is
sweeping up and down in frequency from 1 kHz to 100 kHz.

m 100
dBu
1.0

2.0

3.0

10004
0o
kHz

12.1.3.4

20.0

AN

40.0 B0.0 80.0 100.0 1200 140.0 160.0 180.0

Scale

This specifies the labelling and scaling of the vertical (signal) axis from these options.

Linear
Logarithmic

dBV
dBu

dBm

Arbitrary dB

The vertical axis is scaled in volts.

The vertical axis is scaled in decibels, referred to the level selected below
in the Logarithmic unit control.

Reference level is 1 volt.

Reference level is 1 milliwatt with a load resistance of 600 ohms. This
corresponds to a voltage of about 775 mV.

Reference level is one milliwatt into the specified load impedance. Enter
the load impedance in the box below the Logarithmic unit control.
Reference level is an arbitrary voltage, which you can specify in the box
below the Logarithmic unit control.

Spectrurm Bins
Window Funiction
Display Mode

Scale

16354 [»] Spectrum Bins 16354 [~]
EBlackman IEI ‘Window Function | Blackrnan IEI
Magnitude IEI Cisplay Mode Magritude IEI

(=) Logarithmic

() Linear

Scale

() Logarithmic
() Linear

Logarithmic unit | dBm IEI Logarithmic unit | Arbitrary dB |E|
GO0 & Fr4.6 mY

| ok | | Apply ] | cancel | | ok | | apply ] | cancel |
dBm Arbitrary dB
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12.1.3.5

X Axis

The x axis can be set to either linear or log;:

m-300 m-300
dBu dBu

720 720

-83.0 -83.0
-114.0 -114.0
-135. -135.00

o0 10 20 30 40 50 60 VO 80 %80 0.001 0.01 0.1 1.0 8.929

T 4 MHz
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13 Advanced custom probes
Previously when the Range Management section was encountered the automatic
settings were chosen. This section covers the manual customisation of probe ranging. To
describe how this works a custom probe will be created that only shows positive voltages
in ranges from O V-1 V to 0 V-20 V.

Range Management
Choose whether the ranges available on this probe will be managed
automatically.

Each probe must have one or more ranges that refer to any of the input ranges on the
scope (the same input range can be referred to more than once)

" [Recommended) Let the software manage my ranges for me automatically.

This will directly map as many Custom Probe Ranges to scope Input Ranges as
possible. This method has the advantages of giving your Custom Probe the best
chance of being compatible with other scope hardware and also allowing auto-ranging
to work.

[+ Mhat is auto-ranging?
+ (Advanced) | will manage the Custom Probe Ranges manually.

Use this option if you want to limit the number of ranges available to the user {maybe
because the physical prabe you are using has a very specific function), or if your ranges
require specific fixed limits that may not map well to the scope’s input ranges.

< Back | Mext = | Cancel

Create a New Custom Probe

This wizard will guide you through the process of creating
a new Custom Probe.
What is 8 Custom Probe?

™ Don't show me this introduction page again.
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The units will be the same since only the negative voltages will be removed from view:

Probe Dutput Units
Define the units that the Custom Probe will display.

Probes can display output in any units, which helps in the interpretation of results.
These units will be displayed invarious places, incleding on the graph,

¥ Use a standard unit from the list.

volts

" Use the custom unit defined below.

Enter the full name of the unit (e.g.volts) Provide a short name for the unit (e.g. V for
volts)

No scaling will be applied:

Scaling Method
A Custom Probe can apply scaling to the data before it is displayed.

i Use a linear equation to scale the data [y = mx = ¢}

y= |10 X o+ |n.u|
Gradient {m}) Offset (c)
" Usea look-up table (linearly interpolates between points on the table].

Create a Lookup Table.. |

o Don't apply any scaling to the data.
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The advanced range management can now be selected:

Range Management
Choose whether the ranges available on this probe will be managed
automatically.

Each probe must have one or more ranges that refer to any of the input ranges on the
scope (the same input range can be referred to more than once)

[ [Recommended) Let the software manage my ranges for me automatically.

This will directly map as many Custom Probe Ranges to scope Input Ranges as
possible. This method has the advantages of giving your Custom Probe the best
chance of being compatible with other scope hardware and also allowing auto-ranging
to work.

[¥ Enable auto-ranging on this probe. What is auto-ranging?
[Advanced) | will manage the Custom Probe Ranges manually.

Use this option if you want to limit the number of ranges available to the user (maybe
because the physical probe you are using has a very specific function), or if your ranges
require specific fixed limits that may not map well to the scope’s input ranges.

The Manual Ranges Setup shows a blank canvas:

Manual Ranges Setup
Setup the Custom Ranges manually.

Use the list on the right to manually
configure the available ranges on the
probe.

Each hardware scope has its own set
of input ranges. Select a device from
below to consider whilst setting up
custom ranges.

PicoScope 32068 [»]

Auto Generate Ranges |

The bar on the right demonstrates
how much of the scope’s input range
is being utilised by the custom range
currently selected from the list.
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You can run the Auto Generate Ranges process for any product:

Manual Ranges Setup
Setup the Custom Ranges manually.

Use the list an the right to manually |_ =20 mV
configure the available ranges onthe
prabe,

Each hardware scope has its own set
of input ranges. Select a device from
below to consider whilst setting up ’_ =
custom ranges.

‘Picoscope 32068

PicoScope 4424/06 =5V
Picolog 1012
Picolog 1216
USE DrDAQ 1
PicoScope 4224 [EPE nge 100%
PicoScope 32044
PicoScope 32054
PicoScope 32064
PicoScope 3204B
PicoScope 32058

PicaScope 6404
PicaScope 6407
PicaScope 6403
PicaScope 4262
PicaScope 2205 M5S0
PicaScope 2206

PicaScope 2207

___ PicaScope 2208 < Back I Mext > I Cancel |

PicaScope 64024

Choose the PicoScope 3206B and click Auto Generate Ranges to automatically create
a list of suitable scaled ranges for each of the hardware ranges. In this example there is
no scaling and the full set of hardware ranges is presented:

Manual Ranges Selup
Setup the Custom Ranges manually.

Use the list on the right to manually =50 mV
configure the available ranges on the =100 mv

probe. £200 mv
Each hardware scope has its own set 500 mV
of input ranges. Select a device from

below to consider whilst setting up =1V
custom ranges. =2V

PicoScope 32066 f?;v

Auto Generate Ranges |

The bar on the right demonstrates
how much of the scope’s input range
is being utilised by the custom range
currently selected from the list.
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In this example only voltages greater or equal to

can be deleted; select a range and click Delete:

Manual Ranges Setup
Setup the Custom Ranges manually.

Use the list an the right to manually
configure the available ranges onthe
prabe.

Each hardware scope has its own set
of input ranges. Select a device from
below to consider whilst setting up
custom ranges.

PicoScope 32068

Auto Generate Ranges |

The bar on the right demaonstrates
how much of the scope's input range
is being utilised by the custom range
currently selected from the list.

e parge
i;: Edit..
b

“5y Delete
=10V
=20V

Scaled Range

Input Range

Cancel

PieS

Technology

1 V are used. The remaining ranges

Once complete, the negative component of each of these ranges can be removed. To

modify the existing ranges, select the required range and click Edit:

Manual Ranges Setup
Setup the Custom Ranges manually.

Use the list an the right to manually
configure the available ranges onthe
prabe.

Each hardware scope has its own set
of input ranges. Select a device from
below to consider whilst setting up
custom ranges.

PicoScope 32068

Auto Generate Ranges |

The bar on the right demaonstrates
how much of the scope's input range
is being utilised by the custom range
currently selected from the list.

New Range.
=V Edit..
=5V

10V bz

=20V

D0226-3

Cancel
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Double-click =1 V to bring up the Edit Range window. You can use the recommended
values or manually adjust the hardware range:

Standard Options Advanced

+ [Recommended) Automatically select the hardware
input range for the range limits | specify below.

" Use this hardware input range.

Scaled range limits

Min RRY E
Scaled Range

Input Range (£1V)

Standard Options Advanced

[Recommended) Automatically select the hardware
input range for the range limits | specify below,

{« Use this hardware input range.

Input Range (=1 V)

In this case the recommended range is suitable as this will give the greatest voltage and
resolution for this range.
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Technology
To remove the negative component of this range, put O as Min in the Scaled range
limits. Once this is selected the range utilisation bar will show that 50% of this range is
being used, as below. As this is a software option the hardware resolution will not
change:

Standard Options Advanced | [ oK |

I {Recommended) Automatically select the hardware ;
input range for the range limits | specify below, Cancel |
" Use this hardware input range.
put rang Apply |
Help |

Scaled range limits

Min ov

Scaled Range

Input Range (=1 V)

The image below shows a more detailed description of the range utilisation bar.

Scaled Range
—
b3x
‘ Input R ange 1 T
1
Unused Used Unused
portion of portion of portion of
input input range scaled
Green The section of the input range that is used by the scaled range. This should
be as large as possible, to maximize the use of the scope's resolution.
Blue Areas of the input range that are not being used. These indicate wasted
resolution.
Grey Part of the scaled range that is not covered by the input range. This will

result in wasted space on the graph. The range utilisation bar may not
represent this area accurately when non-linear scaling is being used, so
testing the scaled range limits on the scope view is advised.
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The Advanced tab allows you to invert a waveform, but this is not necessary in this
example:

Standard Options Advanced

For advanced users only, It is strongly recommended that
you do not change these settings.

Waveform Inversion

f+ [Recommended] Do nat Invert
7 Always Invert

i~ Invert when negative
" Invert when positive

Once completed, the same process can be done for each of the other ranges. The new
set of ranges will now be shown from 0 V:

Manual Ranges Setup
Setup the Custom Ranges manually.

Use the list on the right to manually L1V
configure the available ranges on the -1

prabe. L5y

Each hardware scope has its own set ov

of input ranges. Select a device from

below to consider whilst setting up
custom ranges.

PicoScope 32068

Auto Generate Ranges |

The bar on the right demonstrates
how much of the scope’s input range
is being utilised by the custom range
currently selected from the list,

< Back I Mext = I Cancel
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All that is left is to name the sensor and add a short description:

Custom Probe ldentification
Provide descriptive details so your new probe canbe identified later.

Enter a name for the probe

Unipolar Ranges |

Write a short description for the probe, so it canbe easily identified [optional).

Unipolar voltage ranges set from 1V to 20 V.|

Once completed, the new unipolar Ranges will appear in the Library section of Custom
Probes:

Select a probe
j‘\ Built-in | Mew Probe... |

Delete
WPSE00 60 bar Range
WPSE00 600 bar Range
WPS500X Range 1
WPSS00X Range 2
WPS500X Range 3
-, Library
DC Current Clamp
D Current Clamp Look-Up
Unipolar Ranges
- Loaded

Explain what Built-in, Library and | oaded probes are.

Duplicate

[ ok

D0O226-3 © Copyright 2014 Pico Technology 108



The range will now appear in channel options under Probe.

File  Edit Yiews Measurements  Tools

NJ’I_IJ.I.I' |-7ﬁ|5ms,l’div |z||x1

byl £50my  [v] DC [~ | Off
Probe | x1 |z||:| I
=1, Builtin
Resolu D ol
Select [id «10
niurnbe Q W20
[2d »100
—|--1™, Library

(54 DL Current Clamp
D DC Current Clamp LookUp
[2d UriPalar Fanges

™, Loaded

Axis S

Click Input Range to see the newly created set of ranges.

File  Edit  Wiews
M| MLl | iy | 2

The example below shows a signal that is now unipolar on the 0 to 2 V range.

Lﬂ,u..zv EIE: Meuor [ | 1)
CEA]
W

18

0.a

0E

0.4

0z

0
-26.64 -21.64 -16.64 -11.64 -6.641 -1.641 3359 8,359 13.36 1836 23,36
N s

@ Q| migesr Ao [v] il |a [ g s | 4omw £ 53 B 7% | &
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14

14.1

Advanced views menu

Naming views

To modify the view names, go to the Views menu and select Rename View.

The image below shows all four views after they have been renamed.

Add View
Rename View

Close View

Channels

X-Axis

Grid Layout

Arrange Grid Layout

Reset View Sizes
Move View To

Arrange Views

Auto-arrange axes

Reset View Layout

View Properties

Rename View ||
View name
|Scope Charnel A
[ ok |[ Cancel |

File | Edit Views Measurements Tools Help
A Nl |l | 7 424 || 500 psyaiv [v] | x 1 £ sks E]”Qﬂ 32 of 32 @”kﬁ"‘pq@\('\ &
Ay Auto s [v] | g |auto oC | N¥|
( Scope Channel A | Scope Channel B |
m 20 20 m (m 20 20 m
W / W /
12 12 12 1.2
0.8 0.8 0.8 0.8
04 \ 04 04 \ 04
0.0 0.0 0.0 0.0
-04 -0.4 -04 -04
-0.8 0.8 -0.8 0.8
-12 -12 -12 12
-16 -16 16 16
2y 20 2 20
-25 -20 -15 -10 -05 0.0 05 10 15 20 25 mé& -20 15 10 -05 0.0 05 10 15 20 25
EAR N ms ms
Spectrum View XY View |
m10.0 100m |m 20
Bu .
-14.0 -14.0 12
-26.0 26.0 0.8
-38.0 380 0.4
-50.0 -50.0 0.0
-62.0 620 -04
740 4.0 0.8
-86.0 86.0 12
-98.0 98.0 -16
100y oo | 204
0.0 100.0 2000 300.0 400.0 500.0 600.0 7000 -2.0 -16 -1.2 -0.8 -04 0.0 04 0.2 12 16 20
SN kHz v
@ Q| migger ate [v] il A Mg [ov E|[oo%w BE= | &
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14.2  Arranging views
To modify the way the views are arranged, go to the Views menu and select Grid
Layout. By default this is set to Automatic.

Views Measurements Tools Help

Add View 3 &[5k B «E

Rename View | g
Close View
Channels
K-Axis
Grid Layout
frengeCudteaest L Viewpol -
Reset View Sizes 2 Viewports .
Move View To 3 3 Viewports iii
Arrange Views 4 Viewports .
- 000000 | = 0
Auto-arrange axes 6 Viewports
Reset View Layout 9 Viewports
View Properties Custom layout... S

You can choose up to nine viewports, as in the example below, even if some are empty.

Ble  Ed  homs  Took

e :m.ﬁ 1ET TR D e |
Aaiue ejioc [l Bainm  [slioc (| M

s'zl

a8 savin

Ak ol

VA
0 WOS W00 2000 B0 000 MO
kHE

2%
4030 2010 98 10 20 30 4@ SO B 4020 20 10 00 10 20 20 49 50
£} e
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14.3 Custom layout
Select Custom Layout to define the number of rows and columns.

Automatic
1 Viewport
2 Viewports
3 Viewports

Custom grid layout
4 Viewports

& Viewports Rows Columns | _ 0K |
3 ¥ |1

9 Viewports

Qustomraéyout... | Cancel |

You can alter this to have three columns instead of three rows:

Custom grid layout | S|

5

Rows Columns | oK |

File Edit Views Measurements Tools  Help
AL |y | 2 44 || 1msiav ] |[x1 Bl ks Bl 320t NI
Ay Auto DC ‘ By | Auto oC ‘W‘

Charnel A | [ ChamelB | [ SpectumView Chamnel A |
mZ0 m 20 m 100
v v dBu
16 186 20
12 12 12
08 8 260
04 4 -38.0|
00 50|
04 4 62
08 08 740
12 12 860
18 1 980
20 20 100y
50 -40 -30 20 -10 00 10 20 30 40 50 50 -40 -30 -20 -10 00 10 20 30 40 50 00 500 1000 150.0 200.0 250.0 3000 350.0
1.0 Iy ms I kHz
©|Q) moger Ao [ | a [l s lov B s B @
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14.4 Resizing and resetting views

l'echnology

To resize each view, point at the border of the viewport where a double arrow appears
(either "I" or 'I‘) and drag the window to size.

e
w i

Spacrun Y e A [y
T +

To undo these size changes, go to the Views menu and select Reset View Sizes.

14.5
Move each view between viewports using the Views menu.

Add View

Rename View
Close View
Channels

K-Pxis

Grid Layout
Arrange Grid Layout
Reset View Sizeh
Mowve View To
Arrange Views
Auto-arrange axes

Reset View Layout

View Properties

Moving views

Views  Measurements  Tools Help
L Add View » EH 165 EI”QQ
d Renarne View oc | W|
= LClose View - ~
Channel B |_
Channels 4 m 20
K-Auds v
Grid Layout 3 16
Arrange Grid Layout
Reset View Sizes
Mou[}‘u’iew To 4 MNext Viewport
Arrange Views Previous Viewport
Auto-arrange axes Viewport 2
Reset View Layout Viewport 3
View Properties I ' / } [ n4 ‘
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After selecting the appropriate view,
example.

Mext Viewport
Previous Viewport

Viewport 2

Viemﬁ}orti

This will move the view in viewport 1
viewport 3 as it now has two views.

You can also

click Move View To. Viewport 3 is chosen in this

to viewport 3. A tab will appear at the top of

choose to simply move views to the next or previous viewports, or drag

views around by clicking on the label tab.

Next Viewport
Erﬁous\fiewport
Viewport1
Viewport 3

14.6 XY mode

You can view Lissajous figures in XY mode, and
plot two channels against each other instead of
having voltage versus time. This is particularly

useful when looking at
between channels.
and reference waveforms.

phase

To enable XY mode go to the Views menu, select —
Add View, and choose XY mode. The two most Arange Views
suitable channels will automatically be placed on
the X and Y axes. To change the X axis select

Views > X-Axis.

D0226-3

It can also be done on math

© Copyright 2014 Pico Technology

t  Views Measurements Tools Help
| ! Add View b Scope ﬂ 4
= Rename View Spectrum iy
[ Close View XY E
relationships Channels ,

K-Axis 3

Grid Layout J

Arrange Grid Layout

Reset View Sizes

Move View To »

1.0 -0.5

= Auto-arrange axes
|_ Reset View Layout

View Properties
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To access XY mode from Scope mode, go to the Views menu, select X-Axis, and
change it from Time to the appropriate channel.

Eile Edit Views Measurements Tools Help

A/ L il | Add View v =l 1sks 4| 32032 g;”k{"?(k('\('\ &
Ay | Auto Rename View oc | W|
v
Channels 3
X-Buis / Time
16 16
Grid Layout 3 A
Arrange Grid Layout B
12 Reset View Sizes 12
Move View To 3
Arrange Views
0.2 0.8
Auto-arrange axes
Reset View Layout
04 View Properties 04
00 0.0
-04 0.4
0.8 0.8
12 12
-16 16
-2y -2.0
-5.0 -40 -30 -20 -1.0 0.0 10 20 30 40 50
| s
@O | Tigeer Ao [v] (A Mgs o E|=% B~ | @
m 20
v
16
12
0.8
04
0.0
-04
0.8
12
-16
2 . . ) . o
-2.0 16 -12 8 4 0 04 0.8 12 1 20
0 M)

Due to the number of divisions and the fact that you may be using a wide screen

monitor, the shapes may not appear as you would expect. This can be easily rectified by
changing the scaling for each channel.
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14.7 Properties

Select View Properties from the Views menu.

Add View 3
Rename View

Close View

Channels 3
K-z 3
Grid Layout >

Arrange Grid Layout
Reset View Sizes

Move View To 3
Arrange Views
Auto-arrange axes

Reset View Layout

View Properties N

l'echnology

The Properties window will be shown on the right-hand side, giving you information on
the sample interval, sample rate, number of samples used, the signal being generated if
using a device equipped with a signal generator, and about each channel. There is also a
time stamp which is particularly useful when viewing data at a later date. The
Properties window gives the exact time and date the buffer was captured.

File Edit Views Measurements Tools

g ML al | s | 2 434 || s00 psgaiv [v] | x 1

Bl B[l mo= ) @NT A&

Ay | Auto DC [7] | g |Auto

= ‘3 Properties
Sample interval 640 ns
Sample rate 1563 MS/s
16 No. samples 7.818
Signal type Square
12 Freguency 1 kHz
Amplitude 1
Offset ov
Channel A
08 Range 2V
% Coupling oC
Channel B
04 Range 2V
Coupling DC
Capture Date 08/08/2011
0.0 Capture Time 17742
-04
-08
12
-16
204
-25 -20 -15 -1.0
| s
@°|Trigger Auto ﬂf‘A |X\$\|DV
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Additional information will be shown in Spectrum mode, such as the window function
used, the number of bins, the bin width, and the time gate. The number of bins defines
the frequency resolution, the bin width is the frequency interval for each bin, and the
time gate is the reciprocal of the bin width. The example below shows a frequency range
of 500 kHz, and the number of bins is 2048. The bin width is calculated by dividing the
frequency range by the number of bins, so 500 000/2048 = 244.1 Hz, and the time gate

is 1/244.1 = 4.096 ms.

File Edit Views Measurements Tools Help

A ML [lu| g | 2 | sookmz [v]] 1 E| | 1000t 100 @|x RIS K 08
Ay 21V pc [v] | By ot | colof | Do lof |JW|

00
dBu

Properties

Sample interval
-8.0
Sample rate

Mo, samples
Window
Mo. bins

Bin width

Time gate

Blackman
2045
2441 Hz
4096 ms

Channel

Range

Coupling

A
21V

D

Signal type
Frequency
Amplitude
Offset

Digital Channels
L0 to D7
D& to D15

1000 1500 ; 2500 3000 3500 4000 soop| Capture Date

Capture Time

Sine

Off
Off

30/0%/2014
11:47:52

Running Q | Trigger |Auto ﬂ!| A |\$\| ov EH 50% EI Y Measurements [d
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15 Triggering in depth

15.1 Post triggering

The post-trigger delay is the time that PicoScope waits after the trigger point before
sampling. To enable the post triggering, select the Post Trigger Enable button Ké.
When selected, the button will turn blue and the post trigger time controls can now be

adjusted R 0s & | .

The image below shows a 1 MHz square wave with the post-trigger delay disabled.

LU
i

an.n

60.0

40.0

200

0o

200

-40.0

-B0.0

-a0.0

10004
0456 03% 0256 0186 0.085 004 0114 0.214 0.314 0414 0514

—

@ Q| migger a0 [v] A & O |Jgg] e [ [t me B ][40 B % =]

The image below shows the post-trigger delay enabled with a delay of 500 ns.

C Ly
oy
80.0
I
B0
400
200
0.0
200
400
£0.0
£0.0
000y
0.014 0114 0.214 0.314 0.414 0.514 0614 0.714 0.614 0.914 1.014
—
@ Q | rigger  Adto | la M|l e | [ame B|[40% B8 50n:s B | B

The maximum post trigger time varies depending on the product and timebase selected.
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15.2  Advanced trigger modes

15.2.1 ETS

Equivalent-time sampling (ETS) allows a digital oscilloscope to capture high-frequency
signals with an effective sampling rate much higher than the real-time sampling rate.
Most digital storage oscilloscopes (DSOs), including Pico PC oscilloscopes, feature ETS.

ETS constructs a picture of the input signal by accumulating the samples over many
wave cycles. As multiple cycles are needed, ETS can only be used to measure signhals
that are repetitive; single-shot or non-repetitive signals cannot be used.

The figure below shows an 8 MHz sine wave that was captured using a Pico handheld
oscilloscope, using a real-time sampling rate of 40 MS/s. The second figure shows the
same 8 MHz sine wave sampled using digital ETS. From these waveforms you can see
that the real-time sampling gives a wave shape so distorted as to be nearly useless,
while ETS gives a much more accurate representation of the input signal.

On repetitive waveforms, a Pico oscilloscope with ETS can provide the same accuracy as
more expensive oscilloscopes with higher real-time sampling rates.

Ele Edit Views Measurements Toolz Help |

Ay ML ddu | iy | 2 (5} || 200 nsjdiv [v] | [x 1 B |[s.0o1kE (4| 32 of32 g)”kﬁ"pﬂqé‘\t\ &
Ay|22v  [¥]nc M| o |y
- "8 Properties
Sample interval 25 ns
16 Sample rate 40 MSis
MNo. samples a5
12
Channel A
Range =2V
08 kl Coupling oc
|
Capture Date 26/08/2011
04 Capture Time 15:38:38
0.0 3
-0.4
0.8
12
-16
20
-1.0 -ne -06 -04 -0.2 0.0 0z 04 D& K] 10
[ x1.0 IS
@@ s 0| a Ml w 0V B 0% B 1=
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File Edit Wews Messurements Tools Help |

A Lt | Z (i} | 200 nsfdiv[v] | x 1 B | sootkfE | 4| 320f3 Vg)”k{"ptqu‘t‘ | &
agl#2v  [¥]/oc O eyfof [ | v
LI Properties E
W
% Sample interval 1ns
16 Sample rate 1GSs (ETS)
Mo. samples 2101
12
Channel A
Range 2
0e Coupling oC
Capture Date 26/08/2011
04 Capture Time 15:39:42
0.0 <
-0.4
-0.8
-12
-16
20y
-1.0 -0.8 -06 -0.4 -02 0.0 02 0.4 0.6 0.8 10
|
@@ |wager[es  Mof|a [l w]ov E|ow 5 =
15.2.2 Rapid block mode

Rapid block mode reduces the time delay between waveform buffers from milliseconds to
as little as 1 microsecond (device-dependent). This is a hardware feature and is available
on most current Pico USB oscilloscopes (excluding the PicoScope 2000 Series).

The way the data is captured changes to achieve this reduction in time delay. In Normal
block mode, the device captures data in the memory of the device and then transfers it
to the PC. After each buffer the device then re-arms itself for another capture. In Rapid
block mode, the data is not transferred to the PC after each buffer is captured, but
instead the next buffer is captured. This is repeated until the desired number of captures

‘@Q|TriggerRapid [v] | [a M|l s [ov B|[so% B~ |&A10 E| =

Rapid
Captures

is reached, and only then is the data transferred to the PC.

The number of buffers can be controlled using the Rapid Captures (hare) control. The
maximum number is set in PicoScope 6 to 10,000. The actual humber that is achievable
will depend on the number of samples per buffer and the buffer memory of a device.
Rapid triggering is only available on quicker timebases.
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15.3 A guide to advanced triggering

Advanced trigger types enable you to capture a
stable waveform even with complex signals.
Oscilloscopes capable of advanced triggering are
ideal for troubleshooting glitches, timing
violations, overvoltages and dropouts in analog
and digital circuits.

In this guide to advanced triggering we will review
basic edge-triggering and its limitations, and then
we will explore the possibilities that advanced
triggering offers. Finally we will explain in detalil
how to set up advanced triggers in PicoScope 6.

15.3.1 Why do | need advanced
triggering?
As a scope user, you will be familiar 1-3
with the standard type of triggering ]
used on oscilloscopes. It is called a0
edge-triggering, and on simple 0.3 0.2 07 ps
scopes it is the only type available. A Square wave
trigger circuit monitors the incoming 10
signal and waits for the voltage to W
rise above (or fall below) a set oo
threshold, then causes the scope to 1.0
03 0z 07 s

capture and display the waveform.
This method is adequate when the

signal consists of pulses or cycles 140

. W

that are all similar to one another, as 00
they are in a pure sine or square

1.0

wave. Basic edge-triggering is

Typical pulse train

03 0.2 07  ps
e_nabled by default when you start A number of superimposed views of the same
PicoScope 6. pulse train captured with simple edge-triggering

in Repeat mode
In the first image opposite, the
trigger point is shown by the diamond
shape. The threshold is set to 0.0 V,
and the scope starts to capture as soon as the signal rises above this voltage. This
method gives a stable display if all the pulses are of the same shape and equally spaced.

This square wave represents only one type of signal found in electronic circuits. Most
signals are more complex than this, as in the more realistic example in the second
image.

In this waveform, the pulses are of unequal widths. If you use a simple edge trigger in
single trigger mode, the scope will pick the first rising edge it sees. The rising edge of
the shortest pulse was luckily caught in this case, but the scope could just as easily have
started capturing on any of the other rising edges. If you were looking for a narrow pulse
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P1CC
that only occurred once in every million normal pulses, you would be very lucky to find it
using this hit-and-miss method.

In auto or repeat trigger mode, the scope will continue to capture many times each
second. The third image shows a number of waveforms superimposed, as you might see
if the refresh rate is fast enough. This type of display is of little use if we want to see the
data contained in the pulse train.

This brief view of edge-triggering shows that if you want to reliably find a rare event,
such as a narrow pulse buried within a string of wider pulses, you need a more powerful
type of trigger.

15.3.2 What advanced trigger types are available?

Advanced edge trigger

0.0 0.2 04  ps
Rising and falling edge trigger,
showing several captures
superimposed.

The advanced edge trigger provides the standard rising and falling edge conditions, and
an additional condition called dual-edge triggering. This triggers on both edges, allowing
you to check the widths and voltages of positive and negative pulses as the same time,
as in the image above. It is useful for rapidly spotting jitter and noise problems.

The advanced trigger types also include hysteresis to reduce false triggering on noisy
signals. When hysteresis is enabled, a second trigger threshold voltage is used in
addition to the main threshold. The trigger fires only when the signal crosses the two
thresholds in the correct order. The first threshold arms the trigger, and the second
causes it to fire. The following example illustrates how this works.

G472

" A /

1161
-149.5
-413.0

-650.5
-286.1 -106.53 7315 23248 4324 p= 8120

Noisy signal with a single threshold

Consider the very noisy signal on the right. It is difficult to trigger reliably on this signal
with a normal rising edge trigger because it crosses the trigger threshold, the red line in
this example, several times in one cycle. If we zoom in on the highlighted parts of the
signal, we will see how hysteresis can help.

In these zoomed-in views, the original threshold is the lower red line. The upper red line
is the second threshold used by the hysteresis trigger.
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Noisy signal with hysteresis threshold

The signal rises across the lower threshold at (1) and (2), arming the trigger but not
firing it. At (3) the signal finally crosses the upper threshold, firing the trigger. On the
falling edge of the signal, at (4) and (5), rising edges of noise pulses cause the signal to
cross the upper and lower thresholds, but in the wrong order, so the trigger is not armed
and does not fire. Thus the trigger occurs at only one well-defined point in the cycle,
despite the noise on the signal.

T
15.3.2.2 Window trigger
1000
i

EDW
40
20

0.0
Q001 02035304050607 0509msz

The window trigger detects the moment when the waveform enters or leaves a voltage
range. This allows you to search for overvoltages and undervoltages at the same time.
In the image above, a 5 volt power supply is monitored with thresholds of 4.5 and
5.5 volts. The window trigger would detect both the positive and negative excursions
outside this range.

15.3.2.3 Pulse width trigger
1.0

i
0.0

-1.0
-0.23 -0.05 015 p=

Pulse-width triggering enables you to trigger exclusively on pulses of a specified width.
This can be useful for finding rare events in synchronous control signals such as write-
enables, or for finding extreme values in pulse-width modulated signals.

In the image above, the trigger was set to pulse width, positive, greater than 70 ns. This
found a 100 ns pulse in a stream of 50 ns pulses.
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15.3.2.4 Interval trigger
1.0

0.0

-1.0
-0.793 -0.293 0207 HE

1.0
0.0

-1.0
-0.733 -0.293 0207 HZ

Missing clock edges

The interval trigger helps you find missing or mistimed edges.

The image above shows two examples of a 4 MHz clock waveform with a missing pulse.
You could use a pulse width trigger to search for the extended high pulse in the top
example or the extended low pulse in the bottom example, but the interval trigger lets
you find both errors without having to change the trigger type. Setting an interval
trigger of rising, greater than 300 ns will detect both cases. The trigger point is set to
the first rising edge after the long interval.

gE
15.3.2.5 Window pulse width trigger
1.0

W
0.0

-1.0
-1.03 -0.55 -0.03 H=

Windowed dwell trigger

The windowed dwell trigger is a combination of the window trigger and the pulse width
trigger. It detects when the signal enters or leaves a voltage range for a specified period
of time. In the image above, a nominally £700 mV signal has occasional overvoltages
and undervoltages, but we have set the dwell time to greater than 100 ns so that only
abnormally wide pulses that go outside this range are detected.

15.3.2.6 ELES Level dropout trigger
1.0
K
-1.0
-1.145 -0.65 045 p=

The level dropout trigger detects an edge followed by a specified time with no edges.
This is useful for triggering on the end of a pulse train. The image above shows the end
of a pulse train in which rising edges regularly occur every 133 ns. The dropout trigger
has detected that no rising edges have occurred within 500 ns.
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15.3.2.7 ELES Window dropout trigger
1.0
L
0.0
-1.0
-049 -0.4 1

The window dropout trigger is a combination of the window trigger and the dropout
trigger. It detects when the signal enters a specified voltage range and stays there for a
specified time. This is useful for detecting when a signal gets stuck at a particular
voltage. In the image above, the window dropout trigger was set to a 300 ns delay with
a 600 mV to 800 mV window. It ignored the first pulse, which entered the window
briefly, and the first dropout, when the signal remained below the window, but detected
when the signal remained within the window for more than 300 ns.

15.32.8 N&dl Ryne trigger
12

v

o4
0.133
<0133
50 40 50 20 10 00 10 20 30 40 50

s

This trigger detects a pulse that crosses the first threshold and then returns below it
without crossing the second threshold. Pulses like this can cause problems in logic
circuits if they violate the receiver’'s minimum high level specification.

ar
e
15.3.2.9 Logic trigger
1.0 S00.0
b m'
0o 0.0
-1.0 -a00.0

10 08 02 02 0B 10 ps

The logic trigger can detect a number of logical combinations of the scope’s four inputs;
A, B, Ext and AuxlO. The conditions that can be applied to each input vary. A and B can
be level-qualified or window-qualified, whereas Ext is level-qualified with a variable
threshold, and AuxIO is level-qualified with a fixed TTL threshold. In the image above
the trigger was set to Channel A, level, above 0 V, Channel B, level, below 0 V, AND. The
trigger condition became true in the middle of the trace, at time = 0, when Channel A
was above 0 V at the same time that Channel B was below 0 V.

Instead of the AND function, you can choose to combine the channels with other logic
functions such as OR, NOR, XOR and XNOR.
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15.3.3 How do | use the advanced trigger types?
PicoScope 6 lets you avoid the complexity of advanced triggers unless you really need to
use them. We will first look at the trigger mode control and the simple edge trigger
types, before moving on to advanced triggers.

| lauo, ] rif []a O L] s | sozsmy B | 44256 2] <2
|
Trigger mode
control
15.3.3.1 Trigger mode control

The trigger mode control specifies whether the scope waits for a trigger condition, and if
so, how it behaves afterwards. None and ETS modes are not compatible with advanced
trigger types. If you select one of these, the Advanced Triggers button will not be
available. Single, Repeat and Auto modes work as in any other oscilloscope. They
instruct the scope to trigger on the conditions you have set, whether these are simple
edge triggers or advanced triggers. You can find a full description of these trigger modes
in the PicoScope 6 User’s Guide.

15.3.3.2 Standard triggering controls

&4 lanvamy [

The Channel, Rising edge, Falling edge and Threshold controls allow you to set up
simple edge-triggering without having to open the advanced triggers dialog. If you are
an experienced scope user you will find these controls familiar, even if you have not
used PicoScope before. Full details can be found in the User’'s Guide. The corresponding
controls for advanced trigger types are found in the Advanced Triggers dialog, which
we will come to soon.

15.3.3.3 Advanced triggers button
Q@ |k [v] i ||a M &gl % | |sorame B | |44.256% B =%
Advanced
Triggers
button

The Advanced Triggers button is the key control that lets you set up the conditions for
advanced triggering.

Click this button to open the Advanced Triggers dialog. If the button is greyed out,
then you are using a trigger mode that is not compatible with advanced triggering.
Change the trigger mode to Auto, Repeat or Single.
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15.3.3.4 Advanced triggers dialog

This dialog appears when you click the Advanced Triggers button in the Triggering
toolbar. It allows you to set up the simple edge trigger as well as all the advanced types:

_§ Simple Edge Source A [v]  Threshotd 403.9 mV =
- Advanced Edge . i —

Direction Rising [s]
- Window —

Hysteresis 1.50% El=
& Pulse Width

LR Interval

L Window Pulse Width
T, Level Dropout

UL, Window Dropout

] Runt
ﬁ Logic

Rising

| Help | | Close

15.3.35 The trigger types list

Select one of trigger types in this list to show a number of options, a diagram and a
description on the right of the Advanced Triggers dialog.

15.3.3.6 The advanced trigger options

The options on the right-hand side of the dialog vary according to the trigger type
selected from the list. In the following section it is explained which options apply to
which trigger types. To save space, the appearance of the dialog for every possible
trigger type and combination of options is not shown.

15.4 Advanced trigger types
15.4.1 )

This trigger type is equivalent to using the basic trigger settings on the Triggering
toolbar, as described earlier. The simple edge trigger can be used in conjunction with
any trigger mode, including None and ETS.

Simple edge

The source control lets you select which signal the scope should use as the trigger. Set it
to either A, B, Ext or AuxlO. These names correspond to the BNC input connectors on
the scope device. A and B are the main measurement channels, and have variable
thresholds and voltage windows. Ext is the external trigger input, which has a single
variable threshold. AuxlO is the auxiliary input on the back of the scope, and has a
fixed TTL threshold voltage.

The Direction control specifies the edge that will activate the trigger, and is equivalent
to the Rising edge and Falling edge buttons on the Triggering toolbar.

The Threshold control sets the voltage at which the trigger operates.
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15.4.2 1)

This trigger type includes the standard rising and falling edge triggers, but also includes
the rising or falling edge trigger that was mentioned earlier in this article. The edge type
is selected by the Direction control. The Hysteresis control sets the distance between
the two trigger thresholds to improve noise rejection.

Advanced edge

The other controls are the same as those for the simple edge trigger.

This and all the following trigger types are not compatible with ETS mode.

15.4.3 Window

This trigger type detects a signal entering or exiting a range of voltages, called the
window.

The Direction control specifies whether the trigger operates when the signal enters the
window, exits it, or both.

The Threshold 1 and Threshold 2 controls define the upper and lower limits of the
voltage window that activates the trigger. You can enter the upper and lower thresholds
in either order in the two boxes, and PicoScope 6 will work out which one is the lower
threshold and which one is the upper.

15.4.4 L § Pulse width
This trigger type detects pulses within a specified range of widths.

The Pulse direction control specifies whether you want to trigger on either positive or
negative pulses.

The Threshold control operates as for the simple edge trigger type.

The Condition control specifies whether you are looking for pulses wider or narrower
than a specified width. You can also specify two pulse widths and trigger on pulses
whose widths are either inside or outside those two values.

e Greater than triggers on pulses wider than the specified time.
e Less than triggers on pulses which are narrower than the specified time. This is
useful for finding glitches.

The Time control specifies the pulse width for the Greater than and Less than conditions.

e Inside time range triggers on pulses that are wider than Time 1 but no wider
than Time 2. This is useful for finding pulses that meet maximum and minimum
width specifications.

e Outside time range does the opposite; it triggers on pulses that are either
narrower than Time 1 or wider than Time 2. This is useful for finding pulses that
violate a width specification.

The Time 1 and Time 2 controls specify the minimum and maximum pulse widths for
the Inside time range and Outside time range trigger types.
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15.4.5 Interval
This mode lets you search for two successive edges of the same polarity that are
separated by a specified interval of time.

The Source and Threshold controls operate as for the Simple Edge trigger type.

Set the Starting edge control to either rising or falling according to the polarity of the
edges you are interested in.

Next, set the Condition control to one of these options:

e Greater than triggers when the second edge occurs later than Time after the
first edge. This is useful for detecting missing events or interruptions in a clock
waveform.

e Less than triggers when the second edge occurs earlier than Time after the first
edge. This is useful for detecting timing violations and spurious edges.

e Inside time range triggers when the second edge is later than Time 1 after the
first edge and earlier than Time 2. This is useful for finding edges within a narrow
timing range.

¢ Outside time range triggers when the second edge is earlier than Time 1 after
the first edge or later than Time 2. This is useful for finding spurious edges that
fail to meet the timing specification.

Finally, set up Time (or Time 1 and Time 2) to define the time interval or range of time
intervals.

15.4.6 Window pulse width

This trigger type is a combination of the window trigger and the pulse width trigger. It
detects when the signal enters a voltage window for a specified time or range of times.

The Source control operates as for the simple edge trigger type.

The Dwell Location control specifies whether the signal needs to dwell inside or dwell
outside the window for the specified time.

The Time, Time 1 and Time 2 controls operate as for the Pulse Width trigger type.

The Threshold 1 and Threshold 2 controls operate as for the Window trigger type.

15.4.7 LEL Level dropout
This trigger type is activated when the signal remains on one side of a threshold voltage
for a specified period of time.

The Source and Threshold controls operate as for the simple edge trigger type.

The Dropout control specifies whether to trigger when the signal remains High or Low,
or in Either state relative to the threshold.

The Time control specifies the time to wait after the last detected edge before
triggering.
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15.4.8 LELS Window dropout

This trigger type is a combination of the Level dropout trigger and the Window
trigger. It is activated when the signal remains inside or outside a voltage window for a
specified period of time.

The Source, Threshold 1 and Threshold 2 controls operate as for the Window trigger
type.

The Dropout and Time controls operate as for the Level dropout trigger type.

15.4.9 [adl Runt trigger

As mentioned before, the above article was written after the 5000 Series oscilloscope
was released and so does not cover the Runt trigger mode. A runt trigger has two
adjustable threshold levels with hysteresis, and detects pulses that are either too low or
too high depending on the pulse direction.

With a positive pulse, if a signal rises past threshold 2 and then falls past the same
threshold without going through threshold 1, the trigger will be activated. The image
below shows an example of a setup for runt trigger settings to capture a runt signal.

& Simple Edge

Source I IEI Threshold 1 &S0 mY z
ad d Edh — =
F advanced Edge Fulse Direction | Positive Pulss [+]  Threshold 2 200 oy B
L Window ——
Hysteresis 1.50 % ==
L& Pulse Width
L Inkerval

L window Pulse width
UL Level Dropout
T, Window Dropout

-
i Logic

Detects a pulse that enters the window and then exits via the same threshold
without crossing the second threshold.

| Help | | Close

The example below shows a positive pulse being captured by the runt trigger. The signal
enters threshold 2 on a rising edge, never goes through threshold 1 and leaves threshold
2 on a negative edge. The opposite is true for a runt trigger on negative pulse.
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In summary, a runt trigger on a positive pulse will trigger the signal on a negative edge,
while a runt trigger on a negative pulse will trigger the signal on a positive edge.

15.4.10 D= Logic

This trigger type monitors all four scope inputs, A, B, Ext and AuxlO. At the same time
it compares each one to its own threshold or voltage window, and activates when some
combination of the inputs meet their respective conditions. This trigger type does not
support edge-triggering. All channels are either level-qualified or window-qualified, so
the trigger does not wait for an edge but operates as soon as it sees a valid voltage.

(*) Level () window () Level () Window
Direction Above |E| Direckion Inside |E|
Threshold Threshold 1

Cukside
Threshold 2 BO0TH =
(a) Level-qualified (b) Window-qualified

Channel A or B setup for logic trigger

The Channel A and Channel B settings have the most options. Each one has a dialog to
select either level-qualified or window-qualified operation.

¢ With level-qualification selected, the channel is active when above or below the
threshold. The Direction and Threshold controls operate as for the Simple Edge

trigger type.
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¢ With window-qualification selected, the channel is active when inside or outside
the specified voltage window. The Direction, Threshold 1 and Threshold 2
controls operate as for the Window trigger type.

The Ext and AuxlO settings controls have only the level-qualified options.

Each channel has a Use checkbox to the right of its settings control. Setting this box
causes the channel to be included in the logic trigger, and clearing it causes the channel
to be ignored.

The Logic control specifies how the four inputs are combined to produce a trigger
condition. The six most common Boolean functions are provided: AND, NAND, OR, NOR,
XOR and XNOR. For example, to trigger when all of the channel conditions are being met
choose AND, or to trigger on none of them being met select NOR.

HEEX,
15.4.11 Fir Digital trigger
PicoScope provides a further advanced trigger type for mixed-signal oscilloscopes
(MSO0s). The digital trigger detects a combination of edges and states on the digital
inputs of the MSO. The Digital trigger dialog gives two options for setting up the trigger:
a set of buttons for selecting levels and edges, and a text box for specifying the entire
pattern in one string of characters:

& Simple Edge
_§ Advanced Edge

Set Trigger Pattern

[>]

L Window IM|;";"i"L“ l
o [ IFe -
L Pulse Width m o3 |_||_|| ;"1 |
LI Interval B [—|__ | £]3 |
L6 Window Pulse Width oon |7 |__ | £ % |
T, Level Dropout O oo |i":"z||Z|
N, Window Dropout B 09 |;||E";";l_
] e B =1 T £l% I
D15 Do

i Logic

Trigger when the channel levels of all the selected channels agree with the
chosen pattern at the same time,

| Help | | Close

The button area has a row for each enabled digital input:

Set Trigger Pattern

A mEEEaD
|—||_||;||1|H
AEEEEE
B [ 5|
A EEES
B 05
N [ F x|
mo: || I 13 I+
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You can select each input to be either high or low. If neither level button is pressed, the
input level will be ignored.

You can optionally select one of the digital inputs to be edge-sensitive using the rising
edge and falling edge buttons. Only one input can be made edge-sensitive.

If you prefer to use the text entry box, the following text string will have the same
effect:

Binary [»| | FODDO1111300000
D15 DO

The text string consists of the following codes, one for each input:

e F — falling edge (on no more than one input)
¢ R —rising edge (on no more than one input)
e 0O -—low level

e 1 — high level

¢ X —don’t care
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16 Advanced math channels
This feature can be found by going into Tools > Math Channels:

Select a Maths Channel Tl
Built-in I
b [] M Invert A | Hep |

-] B Invert & —
~O® a-B
D W A-B | Create |
[ E A*B e —
D O A/B
Library
Loaded

Explain what Built-in. Library and Loaded Maths
Channels are.

Click Create and the Math Channel wizard will appear:

Create a New Maths Channel

This wizard will guide you through the process of creating a
new Maths Channel.
What is a Maths Channel?

[~ Dor't show me this intraduction page again.

= Back | Mext = |
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Click Next to enter basic equations:

Enter the equation for this Maths Channel.

3 N R

LI o]

Click Advanced to reveal further buttons. Here is the default set of advanced buttons
(under the Main heading):

Enter the equation for this Maths Channel.

B

L L o]

@ Main xhy

|

O Buffered freq duty log

() Filters Idr’d)( I “ sqrt ‘

|
Ll

K

() Trigonametric l "
K
K
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The min, max, ¥ (average) and peak (also known as envelope) are grouped in the
Buffered section because they can work on multiple waveforms in the buffer. Here, & is
chosen on channel A:

Enter the equation for this Maths Channel.

Lo - e e JEa e e o ]+

| [ || 1 H Advanced <<

© Main | min | max X H 9

() Trigonametric
peak H

() Filters H ‘

Edit the channel name and channel colar.

name  |ChA Waveform Averaging

i agent -
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To define the units and ranges, click Next. The range can be left as automatic, or you

can select the Override box to customise it:

Select the range and units for your Maths Channel.

— Units

Long Mame I\"0|t5 Short Name I\,r

—Range
¥ Override automatic range selection.

Min |-2 Max |2

The next screen summarises the actions taken. Select the Finish button
the settings:

Finished.

The Maths Channel creation process is
complete. Press Finish to continue,

Cha Waveform Averaging
Formula, average(A)

Color, Magenta
Custom range scales -2t0 2
Automatic unit selection.
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When finished, the newly created Math channel appears in the Library:

Select a Maths Channel
Built-in

Invert A
Invert B
A+B
A-B
A*B
AVE
Library

D LI ChA Waveform Averaging Delete

Duplicate

Explain what Built-in, Library and Loaded Maths
Channels are,

Click the tick box and select OK to enable the newly created channel:

Select a Maths Channel
Built-in
b ] M Invert A
[0 invertB
A+B
A-B
A*B
A/B

Ch& Waveform Averaging Delete

Duplicate

Explain what Built-in Library and Loaded Maths
Channels are.
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The signal below shows a very noisy sine wave. Averaging the signal over a number of
buffers cleans up the signal dramatically.
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The image below shows the peak (also called envelope) taken from a signal that is
sweeping up and down in frequency. This takes the min and max pairs and draws a line
between them.

( Scope 1 | ( Scope 2 |
m 1.0 = ] 10 m
T~ d £ W Max (A) math
istorted waveform channel
0.4 A 0.4
027 T bt :
0.0 /f £ Y ; \ }/\ . /\
0z £ ' 55 Voo J uz
047 i oy o u 4
06 W w7 06
s Mln (A) math s
1.0g : channel 1.0
&0 -40 30 20 10 00 10 20 30 40 6O &0 40 -30 20 1.0 00 20 30 40 50
[ =10 I ps [ 1.0 |
( Scope 3 | Scope 4 |
m 1.0 m 1.0
W
Average (A) Peak (A)
0.4 0.4
0.25-- /72 #3 A PERY 0.2
L Fooh 0o
0z o % £ 5 0.2
047 ot 04
e s et gy Ly 0c
a8 08
.0 1.g
&0 -40 30 -20 10 00 10 20 30 40 6O &0 40 30 20 10 00 10 20 30 40 50
i3 ik
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The peak measurement is the same as drawing a line between the min and max
measurements. The image below illustrates this more clearly. This mode is useful for
analysing jitter on a signal.

=] =]

16.1.1

=]

]

]

[5

=]

]

5 Max (A) Peak (A) 06

Min (A)

A 10

-5 -40 -30 =20 -1.0 0o 10 20 a0 40 ]
=

Frequency

The frequency measurement is useful for detecting anomalies in a signal. The example
below is of a crank sensor in a car on a long timebase of 1 s/div.
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W
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D0O226-3 © Copyright 2014 Pico Technology 140



1CO
P <2

Technology

Applying a frequency to the math channel:

Enter the equation for this Maths Channel.

| uu
3 BN AR o J~]

e # || EAENE
() Trigonometric l " . “
E
K

I [ ] ” Achranced<<|

O Buffered freg duty log
L2 |

o | femlr ]
]

= Back I Mext > I

You can now choose an automatic range or manually enter a range:

Select the range and units for your Maths Channel.

— Units

Long Mame Iht‘ﬁz Short Name IHZ

—Range
[ Override automatic range selection.

Min |0 Max [6.25E-07
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Choosing the automatic range and then enabling the math channel seems to have no
effect apart from creating a new axis on the right-hand side. This is because the
automatic frequency range when selected defaults to a much higher frequency and so
any low frequencies are invisible.

m 20
W

16

12

200.
GHz

1800

1E0.0

08

0.4

0o

0.4

0.8

a2 400
1 200
20y 0o
an 1.0 20 a0 40 50 &0 7.0 &0 a0 100
[ 1.0 B

Going back to the math channel and editing the ranges to be manually configured, and
then setting the upper limit to 5000 Hz like in the image below, results in a much clearer
image of the frequency changes across the time axis:

Select the range and units for your Maths Channel.

Units

Long Mame |hertz Short Mame |HZ

Range

W Cwverride automatic range selection,

Min |0 Max |5000
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Zoom can be used for a closer look at areas where frequency is changing.

m ] |
Y kHz
16 45
1.2 40
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The result shows a more detailed view of the signal where the missing tooth on a crank
sensor is detected.

= ekl PNy
W kHz
0816 352
0507 3134
0193 2748
a1 2361
042 1.975
0729 1.589
4.038 T 203
4347 Missing tooth indicates 1816
a change in frequency
-1.656 l 143
P e s e e P o
1,965y 0.044
7E4.8 8131 BE1.4 a09.7 958.0 1006.3 1054.6 1102.0 1151.3 11996 12479 —
R e +3.0s [ 1.0 (B3
<] [ ] [>]
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17 Advanced mask testing

17.1  Editing masks

Once a mask has been created it can be modified, and polygons can be added or
removed. Right-click on the screen to access the Views menu and select Edit Mask.

Add View 4

Channels 2
H-Pis »

Grid Layout »

Auto-arrange axes

Reset View Layout

View Properties

________________________

@ Reference Waveforms — »
<+ fl Masks | A

Add Measurement | D—;d“ Mask
Edit Measurement

Save Mask
Delete Measurement n

A table and a number of points now become available. The table represents the points of
the polygon giving their X and Y coordinates.
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Each of the points in the polygon can be dragged.

Alternatively a whole polygon can be removed.

m 20
Vi
16
12
08
v~
25us v =
D4 25us|  S2imv Add View 3
187508 Si2imY Channels 3
00 185ns| B854 mV - Y-fuic N
Grid Layout 3
04 Auto-arrange axes
Reset View Layout
0s View Properties
@ Reference Waveforms 3
- | 1 Masks » | A
Add Measurement Exit Mask Edit
Edit Measurement Save Mask
16 Delete Measurement
Add Mask Polygen
Remove Mask Polygon
-2
-25 -20 -15 -1.0 -05 0o 05 10 15 20 25
s
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A new polygon can also be added.
m 20
W
1€
Add View 2
12 o
Channels 3
- X-Ais 3
08 ]
sizimy |~ Grid Layout 3
MEns|  MImVI— Auto-arrange axes
04 4125ns|  B%64mV Reset View Layout
67.508)  Eb4my View Properties
35 ns EBD.6E mV
oo '3 Reference Waveforms »
[ft Masks > A
04 Add Measurement Exit Mask Edit
Edit Measurement Save Mask
Delete Measurement "
-0.8 | Add Il‘ssk Polygon
} Remove Mask Polygon
-1.2
-16
-2
-25 -20 -15 -1.0 -05 0.0 05 10 15 20 25
us

Once the polygon is added it can be moved around. The various points can be adjusted
either by using the mouse to add points or by using the table provided.

m 20
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Once the mask modifications are complete, select Exit Mask Edit in the Views menu.

m 20
W

08

04

0o

-0.8

367.5ns

B96.4 mV

H5ns

880.6 mV

335ns

E80.6 mV

3325ns

BE4.9 mV

849 mV

| >

D0226-3

Add View
Channels
H-Axis

Grid Layout

Auto-arrange axes

Reset View Layout

View Properties

@ Reference Waveforms 3
| . Masks 3 | A
Add Measurement Exit Mask Edit .
|
Y W
Edit Measurement Save Mask
Delete Measurement

Add Mask Polygon
Remove Mask Polygon

05 10
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To save a mask, right-click on the screen to open the Views menu and select Mask >
Save Mask.

Add View

Channels

X-Axis
Grid Layout

Auto-arrange axes

Reset View Layout
View Properties

Reference Waveforms
Masks A

Add Measurement Edit Mask

oG 2

Edit Measurement

Delete Measurement
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18 Advanced arbitrary waveform generator (AWG)

Changing the frequency of an AWG signal is different to changing the frequency of a
standard signal. The standard signal generator frequency represents one cycle from a
waveform, while an AWG waveform can contain multiple cycles.

The example below shows a 1 kHz sine wave created from the standard signal generator.

]

0.8
0.4
0.0
-0.4

-0.8

204
-2.5 -20 -1.5 -1.0 -05 0.0 % 05 1.0 15 20 25

| MName | Span | Valus | Min | Mane | o | Capture Con= O

Frequency Whole trace 999.7 Hz 999.5Hz 1.001 kHz 999.9Hz O0Hz 20

Accessing the AWG and creating a sine wave with 5 cycles.

Signal 0n Square

[ Import | [ Arbitrary. .. |

Skart Frequency 1kHz

amplitude 2y @

Offset ov @
[] active
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1813
?@ Eej: o N samples 4096 n', &
v Ay AN (L cyeles|s [£] min -1.00 [£] Max 100 [£] Duty cyde
+1
o 4096
-1
Cursor at: 0,432 , 430 [ OK ] [ Cancel ] [ Apply ] [ Help ]/
%

Applying this will produce a 5 kHz sine wave, even though the frequency is set at 1 kHz.
m 20
W
16
12
0.8
04
0o L
04

-0.8

-1.2

Channel | Name | Span | Value | Min | Mase | Average | o | Capture Con= O

A Frequency Whole trace 5.001 kHz 4.999 kHz 5.001 kHz 5 kHz 2.083Hz 20
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18.1

Using the editor
| Arbitrary... |
. h

s

The arbitrary waveform editor allows a greater degree of flexibility in creating a custom

waveform. With the AWG the minimum values are defined between —1 and +1. These
have no units, so the actual output level will depend on what amplitude has been
selected in the software. For example, 1 V amplitude will give =1 V, and 2 V amplitude
will give £2 V. The amplitude is adjusted in the main signal generator controls.
r Arbitrary Waveform Generator l} ["‘:" =l ﬂw

-@; I?I o 27 N samples 123 @n L] & |

LA Ay AN L cyddes 1 £ min -0.50 £ max 0.50 2 Duty Cycle 50 % E||

+1

i} 128
-1

Cursor at: | QK | | Cancel | | Apply | | Help |

)

18.1.1 Importing and exporting from within the editor
The editor includes some additional import and export functions.

I;I I?I *— Export as CSV

Save the AWG waveform as a CSV file and use it a later or
with PicoScope
Import from a channel
Import datafrom achannel displayed inthe PicoScope

Import from OS5V

Load a CSV file with the waveform data
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Importing from a channel is a particularly useful feature that allows captured waveforms
to be imported into the editor. The example below shows a crank sensor signal. The area
between the rulers is the area of interest as it shows one complete cycle of the
crankshaft.

m h0

ki O 6d4.0Ems | 1536ms (8989 ms G

4.0
0
20
0

0o

1.0

2.0

-3.0

4.0

r———
b

5.0
0.0 200 40.0 E0.0 20.0 1a0.0 1200 1400 160.0 180.0 200.0
S e (m| 11.16 Hz  BE3.72 RPk

Go into the editor and select the Import From Channel button to show a number of
options, such as which channel and section of the waveform channel are be imported:

Select Channel

Cancel |

Select Samples

Help |

(®) between samples 1 \ }

Cl between Time rulers

MNumber of samples on channel A : 625004

Details
Samples being imported: 16383
AWG limit: 32768
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Two options are available between samples or between time rulers. In this example time
rulers are required:

Select Channel

Select Samples

O between samples

Mumber of samples on channel A : 9325

Details
Samples being imported: 9921
AWG limit: 32768

Click OK to show the imported data from channel A between the two rulers:

@@E?/jmﬁmnleswﬂ EHn" Q
I-Llf\t’,\’/H\rL|C\ﬂ:les Min Max

<1

A

Cursorat: 0.2, 12 ][ Cancel ][ Apply ][ Help ]
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The waveform can now be applied. The image below shows the waveform at a much
higher frequency and a lower voltage than the original:

m 50

K O e40zms  |1536ms  |89.59ms

an
an

20

1.0

oo

1.0

2.0

-3.0

-4.0

o
=
r—— —
b

0.0 200 40.0 E0.0 a0.0 100.0 1200 140.0 160.0 180.0 2000
ms 00172 11.18 Hz , 669.72 RPM

This can be altered by going into the main Signal Generator controls and dropping the
frequency to a more appropriate number, then increasing the voltage level.
m A0

W

40

an

20

1.0

0n

1.0

2.0

30

-4.0

5l
i) 200 400 g0 800 1000 1200 140.0 1600 160.0 200.0
ms

D0O226-3 © Copyright 2014 Pico Technology 155



pic//c/;

l'echnology

18.1.2 Smooth drawing mode

Using the drawing icons, a waveform can be drawn. The Smooth drawing mode acts
like a paintbrush.

+1

18.1.3 Line drawing mode

The Line drawing mode #" draws straight lines.

Arbitrary Waveform Generator

? l;l @ & ﬂJ[ﬂ Samples 1024 h w oy ("‘\ |
LA Ay AN ML ordes Min Max Duty Cycle

+1 +

0 1024

-1

s 50 Cox ) (o) (o ) (oo

18.1.4 Clearing
The Clear All button h clears the screen and leaves a line going through zero.

+1

0 022
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18.1.5 2 ¢ Undo/Redo

The waveform editor keeps track of any adjustments made to a waveform. If a mistake
is made, the Undo button can go back to the first step taken. This does not include
zooming as this has separate controls, but every other operation can be undone. If the
Undo button is pressed by mistake, the Redo button can go forward one step at a time,
all the way to the latest modification made.

18.1.6 L" t\ Zoom

The Zoom buttons zoom horizontally in or out around a chosen point. The R Zoom To
Full View button cancels all zoom and displays the whole waveform.

18.1.7 Waveform settings

A number of predefined shapes can be selected. The number of cycles can be adjusted,
the minimum and maximum values can be adjusted, and the duty cycle can be varied.

[4#]

I'_'Nﬁu Ny AN (L cyeles 2 =] Min -0.50 =] Max 0.50 [=] Duty Cycle 50 %

For example, the image below is produced by a square wave that has 10 cycles, with the
minimum amplitude set to O and the max set at 0.9, with a duty cycle of 75%.

Arbitrary Waveform Generator E] |t S|
_:'Fl_- 27 [ samples 4096 @“@ﬂa Q‘ |
LAy Ay AN (] crdes/ o ] min 0.00 = max|0.90 = buty cyde| 75 % =
+1
1
Cursor at: 0,558 , 4023 | QK | | Cancel | | Apply | | Help |
18.1.8 Normalise

The Normalise button EE expands the waveform vertically by bringing the biggest
peak to either +1 or —1. For example, for a square wave that has a minimum value of
—0.5 and maximum of +0.7, the Normalise button will bring the 0.7 to 1 and the —0.5
will increase in amplitude by the same ratio.

More specifically, the ratio of the increase is 1/0.7 = 1.4286, so multiplying this by —0.5
gives —0.7143. Therefore the normalised waveform will range from —0.7143 to 1.
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The image below shows the original waveform.

@@E?/“,Mﬂ&amnles 1024 EH“@" Q %
rLl ’\1 I\’ /| |\ rL | Cycles 2 @ Min 030 % Max 030 % Duty Cycle

<1

A

Cursor at: 0.301, 546 ][ Cancel ][ Apply ][ Help ]

The image below shows after normalising the waveform.

VIR W[ G @D & -
rl-l ’\4' I\’ /l |\ Ir-L|C\N:Ies 2 @ Min -1.00 % Max 1.00 % Duty Cycle

-1

Cursor at: 0.994 , 358 ][ Cancel ][ Apply ][ Help ]

18.1.9 Bit stream mode
In Bit stream mode you can define a pulse train in hex or binary, and set the logic levels.

Create binary stream - Available Samples : 128 E
Binary 10101910101010101111
Hex AAMAF
Logic High | 1.00 v
LogicLow | 0.00 Bv
[ ok ][ cancel |
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ra Arbitrary Waveform Generator k ' ) / ) J l E@g
@?@j 27 NN samples 128 h'ﬁ
™"y Ay AN M| cydes Min Max Duty Cydle |
+1
0 128
-1
Cursor at: -0.152, 71 [ 0K | [ Cancel | [ Apphy ‘ [ Help |
L. — é
18.1.10 Number of samples

In the image above the pulses do not look very steep. This is because the number of
samples is only 128. Increase this to produce better pulses. The maximum number of

samples varies between products.

E Arbitrary Waveform Generator Gl P
-§@ l? o 7 NN samples 15384 @h'@
I-|_| "‘u /\/ /l |\ rL| Cydes Min Max Duty Cydle
+1
0 16384
-1
Cursor at: 0.97, 10 [ OK | [ Cancel | [ Apply | [ Help |
Z|
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19 Preferences
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The Preferences section allows you to set options for the PicoScope software. This can
be accessed from the Tools menu by selecting Preferences:

File  Edit  Wews Measurements Tools  Help
el ML |]_|_l| | Z m| 50 psfdiv | ™ Custom Propes. .
hy AUt oe | ] ¥ Maths Channels

=l

m SO0 Reference Waveforms -
m %35 Gerial Decoding
@  Alarms
400 L Masks »

1] Macro Recordsr

51 Preferences, ..

ann

The section is organized under tabs:

[ Regional & Language |[ Pdnting |[ Colos || Options |
General [ Power Management || Sampling | | Keyboard ]

[ Reszet "Dont show this again® dialogs :|

I: Reset preferences :I

Waweform 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 @

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] n B
19.1  General
19.1.1 Resetting

The Reset Preferences button resets anything that
preferences back to default settings.

| Reset "Don't show this again’ dialogs |

( Reset preferences ]
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19.1.2 Waveform buffer

Waveform Buffer
Sets the maximum number of waveforms that can be stored in the wawveform

buffer. The actual number will depend on how many samples are collected in
each waveform.

Maximum Waveforms | 32 %

By default this is set to 32, but it can be increased to be up to 10,000. The actual
number of buffers 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 buffer,
and the type of triggering used.

Example

On a device in Block mode with external memory modules, the total number of buffers
can be calculated approximately. For example, the PicoScope 3206B has 128 MS of
memory. If PicoScope 6 is set to have a maximum of 32 buffers, each buffer must be no
larger than 4 MS if all buffers are to be utilised. If the nhumber of samples is increased
further then the number of buffers will decrease.

In Streaming mode things get a little less straightforward. In PicoScope 6 the streaming
rate is limited to 1 MS/s, or less with longer timebases. Since the device is streaming to
the PC, the number of samples does not depend on the scope’s buffer size, so different
rules apply. Using the 3206 as an example, at 10 s/div the device can stream at 1 MS/s,
giving a total of 100 MS, so only 1 buffer can be used. If 2 s/div is chosen, this equates
to 20 MS per buffer, but as 12 buffers can be collected this gives a total of 240 MS.

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 the whole screen. For example, a
10 ms/div timebase when changed to total collection time would become 100 ms.

Collection Time Units

(®) Times per Division
() Total collection time

File Edit Views Measurements File Edit Views Measurements
M| Ml | iy | 2 G| |10 msyaiv [v] M| Ml | Wy | 2 44|
Ag |25V [v]|ac [v] | By off Ay 25V [v] ac [v]|| By oOff
50 5.0
W v
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19.1.3 Measurement statistics
Measuremert Statistics

Sets the number of captures over which measurements statistics are
calculated

Statistics Captures [2 - 1000] 20 [

By default this is set at 20 and can be increased to 1000. These are the statistics over a
number of captures that are presented when a measurement is added. The image below
shows the min, max, average and standard deviation over 20 captures.

19.2 Power management

|: Regional & Language i Printing _ [ colors \:||' Options :| Gl
General Power Management [ sampling || Keyboard ) i
Select the power mode to configure | Mains [»] (_ Canced )
Capture Rate [

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

Help |

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 settings are in captures per second. By default, the capture rate is set to Unlimited
when the computer is running on mains (line) power for maximum performance. If other
applications run too slowly on the PC while PicoScope is capturing, then reduce the
capture rate limit. When the computer is running on battery power, PicoScope imposes a
performance limit to save the battery. This can be increased manually, but this will cause
the battery power to drain very quickly.

D0O226-3 © Copyright 2014 Pico Technology 162



19.3  Sampling

19.3.1 Adjusting waveform buffers.
[ Regional & Language [ Pinting || Colo= |[ Options | | oK |
|' General || Power Management ] Sampling [ Keyboad | ———
|‘ Cancel |
Slow Sampling Transition I:}
Sets the collection time at which PicoScope & will try to go into slow sampling
mode, This is the mode where PicoScope will update the screen before the ——
total collection time has expired. | Help |

Collection Time | 200 ms/div |E|

Depending on device specifications, PicoScope 6 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
Sinfe)x Interpolation
(®on (O)Of

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

2000 E

19.3.2 Slow sampling transition

This alters the timebase at which the device changes from Block mode to Streaming
mode. By default this is set at 200 ms/div.

There are two modes of operation: Block mode and Streaming mode. In Block mode the
device captures data to the device’s memory and then transfers it to the PC, so the trace
will appear on the screen once the buffer is complete. In Streaming mode the device can
continuously stream data to the PC, so the trace will be drawn in real time. The timebase

at which the device changes from Block mode to Streaming mode can be altered from
100 ms/div to 500 s/div.
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19.3.3 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
W

1.6
1.2

n

04

0o

-0.4

SRRl

1.2

Current buffer Previous buffer
1.6

20y
10 0.8 06 0.4 0.2 0.0 0.2 0.4 0.6 0.8 1.0

3

19.3.4 Sin(x)/x interpolation

PicoScope 6 uses sin(x)/x interpolation to draw the waveform on the screen. This means
that fewer samples are required to draw a waveform accurately than with linear
interpolation. A waveform using linear interpolation draws a line from one sample to the
other, while sin(x)/x interpolation uses an algorithm that requires fewer samples to draw
a waveform. To get a good representation of a signal when using linear interpolation, the
sample rate has to be at least 5 or even 10 times higher than the highest frequency in
the signal, while with sin(x)/x it only needs to be 2.5 times higher.
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19.4 Colors

In this section the traces, background, masks and a number of other aspects of the
software can be have the colour changed. The line thickness of the trace and the grid
can also be altered. The example below shows the default colours changed to look like
an old phosphor oscilloscope:

Preferences “

| Geneml || Power Management || Sampling |  Keyboard | |

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

ok |

| cancal |
Custom Caolors
| apply |

+- Masks A
- Misc |  Help |
Grid Lines

Live Trigger

Trigger

Harizontal Axis

Rulers

¥-Axis Indicatol

Phase Indicatol

Digital Axis ¥ MW Black |[v] | Custom.. |
< >

Item

EECOENREONRO

Line Thickness

|~|  Line Thickness
Grid Lines b

(<]

[+] 2pt

| Reset Colors to Default |
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19.5 Keyboard shortcuts
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PicoScope 6 now allows the use of shortcuts to the vast majority of the features. These
can be accessed from the Preferences section under the Keyboard tab.

|' Regional & Language | | Options

[ General ||

Pining || Colos |

Power Management

Keyboard Shortcuts

| | Sampling ] Keyboﬁ

G

‘. Previous
- Filter Next
- Filter. Previous
- Mext
- Previous
- Channel
- Channel A
AnalogCffset. Decrement
- AnalogCffset Increment
- AnalogDffset . Reset
- Coupling Next

i Conmnling Presvions

Press shortout Keys:

'k )

| Cancel |

| Hep |

Sections where the shortcuts apply:

- AutoSetup

- Buffer

- Channel
-CollectionTime
i Config

- Copy

- File

- Instruments

7 LoadFile

Space

- Tools
- Trigger

D0226-3
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The example below will be used to create a shortcut for the signal generator.

Keyboard Shortcuts

..
B

[
-

- Persistence -
- Print

Run Space
Settings

Siggen

- Amplitude.Decrement

- Amplitude. Increment

- Enabled Clear

- Enabled . Set

- Enabled Toggle

- Frequency . Decrement

- Frequency . Increment

- Offfset. Decrement

- Offset. Increment

- Siggen.Sweep

- WaveType. Next

- WaveType.Previous

Spectrum

Tool= Y

Press shortcut Keys:

m

To assign a shortcut the desired action must first be selected. In the example below it is
Enabled.Set, which enables the signal generator.

Keyboard Shortcuts

..
..

[
-

Fun Space

- Amplitude.Decrement
- Amplitude . Increment
- Enabled Clear

- Enabled. gle

- Frequency.Decrement

- FrequencyIncrement

- Offset Decrement

- Offset Increment

- Siggen_Sweep

- WaveType. MNext

- WaveType.Previous

Spectrum

Tonol= i

Press shortcut Keys:

m

D0O226-3 © Copyright 2014 Pico Technology

167



Keyboard Shortcuts

Then the Assign button is pressed and the

shortcut can be typed in.

[+- Persistence

- Amplitude . Decrement
- Amplitude  Increment
- Enabled.Clear

- Enabled.Set

- Enabled. Togale

- Frequency. Decrement
- Frequency. Increment
- Offset Decrement

- (ffset. Increment

[+- Siggen.Sweep

- Wave Type Next

- Wave Type.Previous
- Spectrum

=1 Towol=

Space

Cid +E

Press shortcut Keys:
Ctrl +E

Aasign

ear

m

Regional & Language

I Prnting

Colors

General || Fower Mana

gement || Sampling

Keyboard Shortcuts

Options
Keyboard

- Run
=8 Settings
- LoadDefaults
- Reset Defaults
- SaveDefaults
- Siggen
- Amplitude. Decrement
- Amplitude. Increment
- Enabled.Clear
- Enabled. Set
- Enabled. Toggle
- Frequency . Decrement
- Frequency. Increment
- Offzet. Decrement
- (ffzet. Increment
- Siggen.Sweep
Enabled Clear
.- Enabled Set
i Fnahled Tannle

Space

Cil+ E

Ctd + Alt + Shift + |

Ctd + Alt = Shift + D

Press shortcut Keys:

Ctrl + Alt + Shift +D

| Assign

Clear

|.m |

D0226-3
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Click OK and these shortcuts can now be used.

l'echnology

A total of 4 keys can be used including 3 modifiers (Ctrl, Alt and Shift) as the example
below shows.
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19.5.1 Keyboard maps
A drop-down menu at the foot of the Keyboard dialog allows you to save and load
collections of keyboard shortcuts called keyboard maps. Pico provides a number of
standard maps, but you can also create your own:

[ Regional & Language |[ Printing |[ Colors |[ Options || Updates | [:‘
| ok |

[ General |[ Power Management |[ Sampling T Keyboard

Cancel |
Keyboard Shortcuts —

[] Show Full Key List

E| A_uto Setup [ Help |

i Auto Setup
=8 B_uffel

Previous
El- Channel
El- Channel A

Select keyboard map.

Advanced (QWERTY)
Advanced [DVORAK]
User

— |mport...

To create your own map, change the keyboard shortcuts as explained above and then
click Export. This creates a .pskeys file containing your settings. To retrieve these
settings later, select Import from the drop-down list.
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19.6 Regional & language

In this section the language of the software can be changed and metric or U.S. units can
be selected. Simply select the language or units and click OK:

[ General [ Power Managemert | Samping || Keyboard |
Regional & Language [ Prirting || Colors || Options |

Language Mode Selection

Language English

English L
ﬁq&aéﬁna F ing fonts
Dansk
Measurement System EAAnvika
Espaiiol
Spedify which measurement system | Suomi
Francais
Magyar
Italiano
BAEE
Nederlands
Norsk, nynorsk
Polski
Portugués
Romana
Svenska
Tirkge
()
PR

System D¢

You will then be shown a prompt asking whether you want to restart the software now.
Click Yes to automatically exit and restart the software with the language and units that
have just been selected:

Preferences
[ Geneal | Power Management [ Samping | Keyboard | |T|
Regional & Languags [ Printing || Colors | | Options || Updates e
|\ Cancel |
Language Mode Selection Ji
Appl
Language German (Deutsch) |i|
[[] show languages with missing fonts | Help |

Measurement System

Specify which measurement
Systi
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Hilfe |

PRt aa] e

Datei  Bearbeiten  Ansichten
J-I_lj.l.l| |-7ﬁ}|50|.|sfdiv |x1
Ay | Auto. D |

(]
mb/

Werkzeuge

B 1sks E|||@ 32 von 32
4l

Messungen

Aus

400
300
200
100

0.0

-10.0

200

-30.0

-40.0

500y

00

=0 5
o | Trigger | Keine

50.0 1000 400.0 450.0 500.0

| it |

150.0

19.7 Options

In this section a number of advanced features can be hidden from view. The software
can also be set up to remember the last device connected, so that next time PicoScope is
loaded it will automatically search for the last device connected. This is particularly
useful when multiple devices are connected:

Sampling || Keyboad |

Cptions Updates

Power Management If
|[ Printing |[ Colors

[ Gereml |f
[ Regional & Language

ok |

[ Cancel |

Device Startup Settings
Remember the last device connected and attempt to connect by default
[] remember Last Device

Help |

Advanced Features

Enable PicoScope & advanced features,

Spectrum
Persistence

Zoom Overview

] reM

Show Analoa Options

Recent Files

Trigger Delay

Rapid Trigger

|:| Maove Trigger toolbar to top

+ B

(

Reset recent files list |

D0226-3
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The recent file list is the history of the files that have been opened. This can be modified
to show up to 32 items. The image below shows 3 thumbnail views in the Recent Files

File Edit WViews Messurements Tooks  Help
= open... | x1 £l 18k @Hdﬂ 32 of 32 é/”\ﬁ"?'
Save Al Waveforms |W‘
% Save All Waveforms As...
Bl save Current Waveform As...
Startup Settings 3
Print Preview. ..
Print...
Recent Files % »
Exit 1 C:\Wsers\Ziko\Documents \Waveforms\Sine. psdata
08 WA cosersiziopocuments ... Rampdonn psdata
04
C:\Users\Ziko\Documents\Wave. .. \Square. psdata

19.8  Printing
When printing a waveform some default text appears.

[ Geneml | Power Management [ Sampiing || Keyboard |
( Regional & Language | Prirting [ Colors | Optiens |

Default Print Settings
Set the default contact information for printing

Company Name IPicn Technology

Company Website Iwww.pic:utech com

Telephone Mumber |+4q,145[}-355355

Company Logo

| Erowse... |

| Clear |

( Reset :|
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This can be modified by editing the appropriate fields:

[ Genewl ||  FowerManagement || Samping |[ Keyboard |
[ Regional & Language Prnting | Colors || Options |[ Updates |

Default Print Settings

Set the default contact information for printing

Campany Mame IStahIgruber

Company Website Ihttp:,.merw.stahlgruber.de,.f

Telephone Number I

Company Logo

| Browse.. |

4% STAHLGRUBER Clear

File = Print Preview reveals the changed information:

04/11/200201:1 100
SEFIgDE P WA SEFIgUBanat,  PHEsesgt S imen S5 1517 ADC212/3
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20 The automotive software

The automotive software includes the same features as the test and measurement
software, with some additional automotive-specific functions.

20.1 Automotive menu
The Automotive menu includes a number of tests that can be performed on the vehicle:

File Edit Views Measurements Tools [gutomotive Help

N| Z ﬁ| 5 msfdiv  [v] | x1 =) | in Charging and Starting 2 E &

Ay | Auto |Z| DC |Z|| Off [ Sensors 3

TR Actuators y —_—
m Ignition 3

Communication Networks  »

40.0 Advanced Tests 4
Advanced Accessories 3
Motorcycle-Specific 3

30.0

Show Web Help

When you select an automotive test, a help file appears containing instructions and
information for the test.

A saved example waveform is also shown. This will contain all the relevant settings to
carry out your test, which includes correct timebase, voltage range, custom probe and
triggering. You can then start the test by clicking Go and Stop.

The settings may need to be adjusted a little, as the waveform will vary depending on
the vehicle, but they provide a good starting point.

The example below runs through a Primary Voltage Ignition test. First, select Ignition >
Distributor > Primary Voltage from the Automotive menu:

Automotive  Help

Charging and Starting J () ” [N LENCRCE &

T Sensors 4 | O |z| |

A Actuators J
Ignition 1) Distributor 17 Primary Voltage
Communication Networks — » DIS / Wasted Spark  » Pkﬂar}t Current
Advanced Tests 4 Coil on Plug + Primary Voltage vs Current
Advanced Accessories ’ Primary vs Secondary
Motorcycle-Specific 4 Secondary Distributor (King Lead)

Show Web Help Secondary Distributor (Plug Lead)

Secondary Coil Qutput Test
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The help file will appear with the relevant information and instructions.

Primary Ignition

Using the 20:1 Attenuatos

. How to connect the oscilloscope

@ Example waveform and notes
@ Technical information

Close thes wndow
Main manu

How to connect the oscilloscope when testing:-
i ignition circuit

Plug the 20:1 into ch: 1 A on the PicoScope and plug a BNC test lead info the attenuator, Placing a large
black crocodile clip on the test lead with the black moulding (negative) and a small red crocodile clip onto the test lead with
the red moulding (positive). Place the black crocodile clip onio the battery negative terminal and probe the coil's negative (or
number 1) terminal with the small red crocodile clip as illustrated in Figure 44.1.

P12

l'echnology

Close or move the help file to view the example waveform, which shows the appropriate

settings:

Eile £d!t Views  Messurements  Tock  Autometive  belp
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Check or uncheck the Show Web Help option in the Automotive menu

disable the help file:

Charging and Starting 4
Sensors 4
Actuators 4
Ignition 4

Communication Networks  »

Advanced Tests r

Advanced Accessories 3

Muotorcycle-Specific 3
Show Web Help S
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20.2  Waveform library

The waveform library is a major innovation in PicoScope that links your personal copy of
the software to the community of PicoScope users around the world. To participate, all
you need is an internet connection and an account on the picoauto.com forum.

Once you have these prerequisites, run PicoScope and go to File > Waveform Library.
This opens the Waveform Library Browser. Log in with your forum credentials, and
the browser will show a selection of waveforms from the library.

L Waveform Library - B
B S=rEnhpTEns Found 4 out of 743 waveforms. Showing 1 to 4  Jeff Home My Waveforms LogOut

Vehicle details

Car Details

Make/Model: Nissan / Pulsar
‘Year: 2000
Transmission: Manual

Ll 1] Il LALRLRERD Engine code: QR15DE
Primary fuel: Petrol
Cylinders: 4
Configuration: Inline
Engine capacity: 1.5 L

ECU make/model: Denso /

Test conditions: Key on Engine Running Idle

Engine details Il | | l | Notes: Test of crank Vs cam sensors for
Engine Code I | l comparrision of vehicle with streached

timming chain

VIN /1D Code

Make | Nissan

Model | [Select Model] -]
Generation
Year  <YY¥Y-YYVY>

Transmission

<] ]

[
Test Conditions [

Primary Fuel | Petrol (4) | | Open Waveform 12.44 (MB)  uploaded by: AESwai
Secondary Fuel |z\
Cylinders [>] A Crankshaft sensor
— Status: Good
Configuration [»] Load
Capadity (L)
PR B Camshaft sensor
Capacity(cu in} Status: Good
— Load
ECU Make | [Select Make] [ ][]
ECU Model (© COP ignition trigger signal
Status: Good
Load
Channel details
|:Add channel |
] (Remave ) Car Details
. Make/Model: Nissan / X-Trail
[Select Good/Bad/Unknown] [] L + 1} v Year: 2004
Transmission: Manual
- ) . . n Engine code: QR25
(e)Listview || Clear choices | | Search |

- Primary fuel: Petrol
() Grid view Test conditions: Key on Engine Running Idle
Uploaded by: hijakd

Use the data fields on the left to narrow down the selection to waveforms relevant to
your diagnostic problem. If you find a waveform that you would like to display on your
own PicoScope screen, click Open Waveform to load the file into PicoScope. This replaces
all of your settings and waveforms with those from the library. Alternatively, click Load
to copy the waveform to PicoScope as a reference waveform. Using this method, any
waveforms that you have already captured remain on the display, with the library
waveform displayed in a paler color.

If you wish, you can share the results of your investigation with the PicoScope
community. This option is presented when you save the waveform using File > Save.
Waveforms created by Pico Technology’s automotive specialists carry the “Verified by
Pico Technology” mark.
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20.3  Custom probes
The automotive software has a range of additional default custom probes available:

=1+, Buitt4n L} -
B\ Standard

[ D Secondary lgnition Probe (Inverted)

----- D Secondary Ignition Probe (Pos)

m

----- (&4 20:1 Attenuator
----- [2d 600A Currert Clamp
----- [ 20004 Current Clamp
----- |&d 604 Current Clamp [20A Mode]
----- [2d 604 Cumrent Clamp [50A Mode]
----- [od WPS500 Range 1
----- [2d WPS500 Range 2
----- [2d WPS500 Range 3

20.4 Hidden features

Some of the features available in the test and measurement software may be hidden
here as they are not commonly used, for example Spectrum and Persistence modes. To
enable these, select Preferences from the Tools menu:

™, Custem Probes...
Maths Channels
@ Reference Waveforms
%55 Serial Decoding
Alarms
1 Masks »
';r Macro Recorder

E1 Preferences... Ik

Select the Options tab to see the advanced features that have been hidden. The image
below shows that Spectrum, Persistence and some triggering options aren’t selected:

Preferences ]
[ Geneml |[ Power Management |[ Sampling | Keyboard | | oK |
[ Regional & Language [ Ptng | Colors |  Options )
| Cancel ‘
Device Startup Settings

Remembers the last device connected and attempt to connect by default

™ Remember Last Device

Advanced Features

Enable PicoScope advanced features.

™ Spectrum I~ Trigger Delay
I ™ Persistence ™ Rapid Trigger
¥ Zoom Overview
¥ RPM
Recert Files

s B

[ Resetrecentfieslist |
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Tick these boxes to re-enable the features:

Preferences =
[ Geneml |[ Power Management |[ Ssamping | Keyboard | | oK |
[ Regional & Language [ Piting ][ Colors |  Options )
| Cancel |
Device Startup Settings
Remembers the last device connected and attempt to connect by default | Aoply |
| Hep |

[~ Remember Last Device

Advanced Features

Enable PicoScope advanced features.

¥ Spectrum ¥ Trigger Delay
¥ Persistence ¥ Rapid Trigger
¥ Zoom Overview
[ RPM
Recert Files
=

[ Resetrecentfieslst |

@ewsae HR:__ S+ B o

[@Q[wese i M &» _ M&ov B»% B I

The Triggering toolbar before and after enabling Spectrum
and Persistence modes

-40.0
-40.0
Mone
-50.0g
100 Repeat

Single
Rapid

[x10 |
Q | Trigger  Auto M

File  Edit  ‘iews  Measurements  Tools  Automobive  Help
(Al 7 | smsidw [+]|[x1 Sl B s e @|MO AR 78
by Auto a [v]|] B |oFf | oo off | D[ oFf
Eile Edit Views Measurements Tools Automotive Help
ATl | 2 | [smspav [V] ] x 1 El| v B[l 14 of1e A NEEEEEIE
Ay | Auto DC [v]| 2y off | C|off || Da [ OfF ‘

The toolbars before and after enabling Spectrum and
Persistence modes

20.5 Rotation rulers

The phase rulers mentioned earlier are called “rotation rulers” in the automotive version
of PicoScope. They can be used to mark the four phases of a four-stroke engine. You can
change the default 360 label on the second ruler to 720 to show the correct camshaft
angle. To do this, double-click the “360 ” label and type “720”.
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INDEX

Alarms, 76
Analog intensity mode, 92
Analog offset, 28

Arbitrary waveform generator (AWG), 90

Automotive help files, 174
Automotive menu, 173
Average math function), 135
AWG editor, 151
AWG, advanced, 149
Axis scaling, 26
Bandwidth limiter, 28
Bitstream AWG function, 157
Buffer navigation, 8
Channel options, 24
Channel selection, 4
Channels
hiding, 42
Color preferences, 164
Copy to clipboard, 34
Coupling, 3
Custom probes, 44, 176
advanced, 99
Digital color mode, 92
Digital trigger, 131
Edge trigger, advanced, 121, 127
Edge trigger, simple, 126
Envelope math function, 135
Equivalent-time sampling (ETS), 118
Fast persistence, 92
File menu, 29
Filtering
low-pass, 27
Frequency math function, 139
Function generator, 88
Interpolation, 163
Interval trigger, 123, 128
Keyboard shortcuts, 165
Language settings, 169
Layout, custom, 111
Level dropout trigger, 123, 128
Lissajous figures, 113
Logic trigger, 124, 130
Low-pass filtering, 27
Mask limit testing, 80
Masks, editing, 144
Math channels, 60
Measurements, 14
number of captures, 161
Menu bar, 1
Notes box, 36
Offset, analog, 28
Peak math function, 135

picoO

Persistence mode, 91
Post-trigger delay, 117
Power management, 161
Preferences, resetting, 159
Print settings, 171
Printing, 31
Probes, 25
Properties window, 115
Pulse width trigger, 122, 127
Rapid block mode, 119
Recent file list, 171
Reference waveforms, 61
Resolution enhancement, 25
Rulers

phase, 17

rotation, 177

time, 15

voltage, 15
Runt trigger, 124, 129
Saving waveforms, 7, 29
Serial decoding, 68
Settings, 30
Signal view, 2
sin(x)/x interpolation, 163
Slow sampling transition, 162
Spectrum mode, 93
Spectrum window functions, 96
Starting and stopping, 4
Startup settings, 30
Timebase, 2
Toolbars, 1
Tools menu, 44
Trigger

advanced edge, 121
Triggering, 5

advanced, 120
Updates, checking for, 87
User's Guide, 86
Views, 37

arranging, 110

renaming, 109
Voltage range, 3
Waveform buffer size, 160
Waveform library, 175
Waveforms

arranging, 41
Window dropout trigger, 124, 129
Window pulse-width trigger, 123, 128
Window trigger, 122, 127
XY mode, 113
Zooming and scrolling, 9
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