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General Instructions

General Instructions

Introduction

&

E EEBHE]

Precautions and
safety measures

&

definition of
measurement
categories

b

You have just acquired an MTX 1054 (MTX 1052) — congratulations on
your choice and thank you for your confidence in the quality of our
products. It consists of:

* 150 MHz, 4 channel (MTX 1054) or 2 channel (MTX 1052),
oscilloscope without display device
* SCOPEIn@BOX software

This instrument comes with a data acquisition and pre-processing card and
its own mains supply. It is managed by resident, embedded flash software
that can be updated from a PC via the SCOPEin@BOX software.

This software communicates with the "host PC" via an ETHERNET
interface.

This instrument has the following operating modes:
"Oscilloscope " Instrument

"Harmonics Analyser " Instrument

"Recorder " Instrument

"SPO" Analogue Persistence display

"FFT" representation

This instrument complies with safety standard EN 61010-1 (2004), single
insulation, relative to electronic measurement instruments and complies with
the EMC standards corresponding to residential and industrial environments.
For optimum service, read this manual carefully and comply with the
operating precautions.

Failure to comply with these warnings and/or user instructions is liable to
cause damage to the equipment. This could be dangerous to the user.

* Itis designed for use:
- indoors
- in an environment with pollution level 2
- at an altitude of less than 2000m
- at a temperature between 0T and 40C
- with relative humidity of less than 80% up to 31°C

* |t can be used for measurements on 300 V CAT Il circuits in relation to
earth and can be powered by a 240 V, CAT Il network

CAT I: Measurement category | corresponds to measurements taken on circuits
not directly connected to the network.
Example: protected electronic circuits

CAT ll: Measurement category Il corresponds to measurements taken on circuits
directly connected to low-voltage installations.
Example: power supply for domestic appliances and portable tools

CAT lll: Measurement category Il corresponds to measurements on building
installations.
Example: measurements on distribution panels, cabling, etc.

CAT IV : Measurement category IV corresponds to measurements taken at the
source of low-voltage installations.
Example: meters and measurement on overvoltage protection devices.

-4
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General Instructions

General instructions (contd.)

before use

o/

during use

2
5

Symbols used A

Warranty

S| - 1=

» Comply with environmental and storage conditions.

» Ensure the three-wire power lead - phase/neutral/earth — that comes with
the instrument is in good condition.
It complies with standard EN 61010-1 (2004): it should be connected to
the instrument as well as the network (variation from 90 to
264 VAC).

Read carefully all the notes preceded by the symbol A .
Connect the instrument to an outlet with a ground pin.

The instrument power supply is equipped with an electronic protection
system which is reset automatically when the fault is eliminated.

Be sure not to obstruct the ventilation holes.

As a safety measure, use only suitable leads and accessories supplied
with the instrument or approved by the manufacturer.

When the instrument is connected to the measurement circuits, never
touch an unused terminal.

Warning: Risk of danger.
Refer to the user manual to find out the nature of the potential hazards and
the action necessary to avoid such hazards.

Selective sorting of waste for the recycling of electrical and electronic
equipment. In accordance with the WEEE 2002/96/EC directive: should not
be processed as household waste.

Earth

This equipment is warranted to be free of defects in materials or
workmanship, in accordance with the general terms and conditions of sale.

During this period, the manufacturer only can repair the equipment.
The manufacturer reserves the right to carry out repair or replacement of
all or part of the equipment.

In the event that the equipment is returned to the manufacturer, initial
transport costs shall be borne by the customer.

The warranty does not apply in the event of:

« improper use of the equipment or use in connection with
incompatible equipment

- modification of the equipment without explicit authorization from the
manufacturer’s technical services

» repair carried out by a person not certified by the manufacturer

- adaptation for a specific application, not included in the definition of
the equipment or the user's manual

- animpact, a fall or a flooding.
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General Instructions

General instructions (contd.)

Maintenance, Before the equipment is opened , it must be disconnected from the mains
Metrologic supply and the measurement circuits, and the operator must not become
verification charged with any static electricity. This could cause the destruction of

internal parts.

Any adjustment, servicing or repair  of the unit under power must be
/ undertaken only by qualified personnel, after reading the instructions in
this manual.

A qualified person is a person who is familiar with the installation, its
construction, its use and the hazards that exist. They are authorized to
activate and deactivate the installation and equipment, in compliance with
the safety instructions.

Information and contact details: Get in touch with your nearest distributor.

Unpacking, All the equipment was verified mechanically and electrically before
re-packing shipping.

@f When you receive it, carry out a quick check to detect any damage that
may have occurred during transport.

If necessary, contact our sales department immediately and register any
legal reservations with the carrier.

In the event of reshipping, it is preferable to use the original packaging.
Indicate the reasons for the return as clearly as possible in a note attached
to the equipment.

Cleaning - Turn the instrument off.

- Clean it with a damp cloth and soap.

0

- Never use abrasive products or solvents.

- Allow to dry before any further use.

-6 150 MHz virtual digital oscilloscopes



Description of the Instrument

Description of the Instrument

Preparation for use

Instructions before
activation

Error messages

Mains power
supply

Fuse

Activation

Reducing
consumption

This is a user manual for the MTX 1052 and MTX 1054.
Most screen copies are made from an MTX 1054.

Check the good condition of the power supply cable to be connected, first
to the back of the instrument and then to a 50-60Hz power socket with an
earth link.

When lit, the LED at the back indicates that the mains voltage is correct
for the oscilloscope.

Connect the oscilloscope and the "Host PC" to the "Ethernet Network" or
directly to one another via the Ethernet twisted cable.

See 8. Technical specifications P. 143.

The oscilloscope power supply is designed for:

« a power supply that can vary from 90 to 264 VAC (hominal range
of use 100 to 240 VAC)

- afrequency between 47 Hz and 63 Hz.

Type: Time delay
25A
250V
5x20 mm

This protection fuse must only be replaced with an identical model.
Replacement must only be performed by qualified personnel.

Contact your nearest distributor.

Connect the oscilloscope to the 50-60 Hz network.

Wait for about one minute before starting the
"SCOPEIn@BOX" application software. Refer to the "First Installation "
instructions that come with the instrument.

When you exit the "SCOPE in@BOX" software, the remote virtual
oscilloscope switches to reduced consumption mode (except in
"Recorder" Instrument mode). Channels are put on standby but the
microprocessor remains active.

When a new work session is opened, the oscilloscope is automatically
switched to normal consumption.

To save working parameters correctly, exit the "SCOPEin@BOX"
software before disconnecting the instrument from the 50-60 Hz network
or Ethernet network.

150 MHz virtual digital oscilloscopes -7



Description of the Instrument

Description of the instrument (contd.)

Presentation This is a four-in-one instrument:

- atraditional Oscilloscope with the FFT function for analysing
signals present in electronics and electrotechnical applications

« an SPO Oscilloscope (Smart Persistence Oscilloscope) that
enables an analogue display to be reproduced and rare
phenomena displayed

« aHarmonics Analyser to represent the fundamental and the first
31 harmonics of low-frequency signals (50-60 Hz network)

» a Recorder, to capture unique or slow signals

Oscilloscope

mtx 1052
mtx 1054

SPO
display

The instrument works with a constant acquisition depth of 50,000 counts.

Harmonic
analyser

The principal control functions can be accessed directly on the PC control
panel. The adjustment parameters can be modified using the mouse.

Interfaces This instrument comes with two interfaces:
« ETHERNET -> for remote management of the instrument
+ USB -> for programming the IP address or controlling the

instrument using SCPI commands.

II-8 150 MHz virtual digital oscilloscopes



Description of the Instrument

Description of the instrument (contd.)

Operation The instrument can operate in two modes:

"LOCAL" The instrument is directly connected to the control PC via an "Ethernet
twisted cable".
The PC controls one instrument at a time.

"NETWORK" The instrument and control PC can be connected to the ETHERNET
network with an untwisted Ethernet cable.

A different IP address must first be programmed on each instrument.

The SCOPEIn@BOX software can be activated several times from the PC
to control several instruments at a time. By keeping one instrument
displayed on the PC screen and putting the other instruments as icons, all
the instruments can then be controlled in turn.

d With the SCOPEiIn@BOX software, it is not possible to open an
instrument already open.

Minimum PC » Processor Pentium Il or equivalent
configuration b
required * Memory 64 M
* Disk space 100 Mb
* Ports USB 1.1
» Ethernet Network Adapter 10BaseT
» Operating systems - Windows 98 - Millennium - 2000 - XP - Vista
¢ The SCOPEIn@BOX software operates with the NI-VISA V3.01
version: this version is included in the installation programme
supplied.
If a more recent version of NI-VISA is already installed on the PC, it
must first be uninstalled.
Installation of Please refer to the "First Installation” instructions that come with the
SCOPEIn@BOX instrument.

150 MHz virtual digital oscilloscopes -9



Description of the Instrument

Description of the instrument (contd.)

MTX 1052

General view

Terminal PROBE
(connection) AT

2.5V
1 kHz

IEC 61010-]1 300V I
CAT Il IME I13pF I/A\ —I

Calibrator
output

Signal input EXT Signal input CH2  Signal input CH1

Rear panel
A lit red LED indicates that the device is on.

Lecrhils C C E USB to RS232C
RANGE 100-240VACt10%
<I6W@230VAC 50Hz [ ]
FUSE 230VACT 25A . ( .

Ethernet @ @ @

DISCONNECT POWER CORD
BEFORE OPENNING THE CASE

TO AVOID ELECTRICAL SHOCK

THE POWER CORD PROTECTIVE
GROUNDING CONDUCTOR MUST

BE CONNECTED TO GROUND Made in FRANCE IR

Mains supply RJ45 ETHERNET USB to RS232

connector interface connector
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Description of the Instrument

Description of the instrument (cont'd)

MTX 1054

General view

Terminal
(connection) WS

ADJUST

wpf:Qee @1 Qe «©:

IEC 61010-1 300V
I—I—— CAT Il IMQ I3pF & J—

Calibrator CH1 signal CH3 signal CH2 signal Ch1 signal
output input input input input

Rear panel Ditto MTX 1052.
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Description of the Instrument

Description of the instrument (contd.)

General principles
of the ETHERNET
network

Addressing

ETHERNET
physical address

ETHERNET and TCP/IP (Transmission Control Protocol/Internet Protocol)
are used to communicate on a company network.

Each piece of equipment under TCP/IP has a physical address (MAC
ADDRESS) and an Internet address (IP).

A physical address or MAC ADDRESS, stored in the ROM, identifies each
piece of equipment on the network. The physical address enables the
equipment to determine the source of data "packet” transmission.

The physical address is a number coded over 6 bytes represented in
hexadecimal form.

Equipment manufacturers obtain physical addresses from the IEEE
organisation and assign them to the products manufactured in incremental
order. Each instrument has a unigue MAC ADDRESS that cannot be
modified by the user.

IP address An IP address is coded over 4 bytes, displayed in decimal format.
(™= Example: 132.147.250.10). Each field may be coded between 0 and
255 and is separated by a decimal point.
Unlike the physical address, the IP address can be modified by the user.
d You must ensure that the IP address assigned to the instrument is
unigue on your network. If an address is duplicated, network
operation becomes random.
The IP address is made up of two parts:
the network identifier (Network 1D) for a given physical network
the host identifier (Host ID) identifying a specific item of equipment on the
same network.
There are 5 addressing classes. Only classes A, B and C are used to
identify the equipment. See below:
Class A
OXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Network 1D Host ID
Class B
LOXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Nnetwork 1D Host ID
Class C
110XXXXX XXXXXXXX XXXXXXXX XXXXXXXX
Network 1D Host ID
In-12 150 MHz virtual digital oscilloscopes



Description of the Instrument

Description of the instrument (contd.)

FTP protocol

HTTP protocol

To communicate on the network, the equipment (oscilloscope, PC, printer)
must use a compatible IP address (identical Network 1D field).

FTP (File Transfer Protocol) is used in the oscilloscope for fast file transfers to
or from a PC.

To use it, open the browser on the PC and, in the URL field, type the IP
address of the instrument, preceded by "ftp:"

™= Example: ftp://192.168.3.1
The oscilloscope is an FTP server.
With this protocol, the instrument can function as a Web server. You can

access the usual adjustments:
Display of traces on your PC via a browser (EXPLORER, NETSCAPE, ...)

To use it, open the browser on the PC and, in the URL field, type the IP
address of the instrument, preceded by "http :"

™ Example: http://192.168.3.1
See §. Applications p. 133.

To be able to display the traces, you must install Java Virtual Machine JVM
SUN 1.4.2 (or higher) on your PC. This JVM can be downloaded from the
site: http://java.sun.com/ ).

150 MHz virtual digital oscilloscopes II-13



Oscilloscope Instrument - Display

"Oscilloscope” Instrument

Display

Oscilloscope
Control Panel

a. —p Instrument Wertical Trigger Horizontal Display Measure Memory Tools 7

L v MBI [ BEEE e 3L 6 8 ¢

a. the drop-down menus

b. the tool bar
c. the setting boxes

d. the control buttons

Yertical

[ ® CH1 & [CHZ
Probe: &1 =W
Voldd: w100V 2S00
Coupling; :E oC :‘j AL
Position: = (T = 0.00
BwiL. A" Nore A hone

C.—p T =
< Autozet CH1 | | Autozet CH2
" Trigger

Mode:  fauto Tig:  Main
Source: ':.’;I:H'I Slope: @ &+ .
levet 4 000 v AUTO LEVEL 50%

a. the drop-down

menus

b. the tool bar

P i o e =
gk wDd PP Oo

© © N Uk wDdPR

4 owdv 4 oo d

All the oscilloscope functions can be accessed and parameters set via:

T MATH3 £ pMATH4

1.00 div 1.00 div

Eate
fi

Honzontal |
T/div: H-poz Trigger:
2 500ms 2900 div

AUTOSET | [RUN /sToP]
CAPTURE... FFT >»> |

Instrument  Wertical  Trigger

Hotizontal Display  Measure  Memory Tools 7

AMMEL] [F B Fetes o 1| 5 &3¢ @

Prtt et

5 6. 7. 8 9 10.

Direct access to the oscilloscope

Direct access to the display in SPO

Direct access to the recorder

Direct access to the harmonics analyser

Direct access to the Trigger Parameters window

Display of the grid

1110

11. 12, 13. 14. 15.

Display of sensitivity, coupling and band limitation on the Trace windows

Direct access to display of the XY trace

Direct access to FFT representation

Choice of the measurement reference

Display of manual cursors

Screenshot function, which freezes the reference traces on the screen

Direct access to the print window

Export to EXCEL

Direct access to the operating instructions in .pdf format

- 14
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Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

Oscilloscope (contd.)
Control

c. the settings

boxes
vElticaI P —
& CHY! & CH2 7 MATH3 & MATHA
Probe: S 100 & 1o iy
Volbdie: S 1.00W & 800wy 1.00 div 1.00 div
1. < Coupling: :‘; oC :': AL : {3
Fosiion: o 208 W & noomé  H 0 000 dv 3 000 div
BradL: :3 ot :3 Mare Mamwr g
\_ Autozet CHT i | Auytogzet CHZ
" Trigger ,  Horizontal !
a o ] Al Tddivw: H-poz Trigger:
b ade:; - Auto Trig.: e T :‘ £ 00ms :‘ 100 div
2. < Source: ':.:;EH'I Slope: o o+ - .
Levet 2 om0 v AUTO LEVEL 50%
. - |

1. Vertical box
2. Trigger box

3. Horizontal box

150 MHz virtual digital oscilloscopes I - 15



Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

Oscilloscope
Control

Vertical box

Settings

Probe

Volt/div.

Input coupling

Vertical position

BWL

Autoset CHx

(contd.)
vElticaI ............
& THI: ~  [CHZ £ MATH3 & MATH4
Probe: 5 100 & 100 iy i i
Valddie = 1.00W A 50.0my 1.00 div 1.00 div
Couplng =  DC 3 AC i
Positiors = 305 ¥ 2 opoomy & 000 dv & 000 div
BwlL: 3 Mone 3 Mone Mo S
Autoset CH i | Autoset CH2

CHx MATHx MEMx Channel selection

Probe Probe coefficient setting

Volt/div Selection of vertical sensitivity
Coupling Selection of input coupling

Position Setting for the trace vertical position
BWL Bandwidth limitation selection

Autoset CHx Vertical CHx autoset activation buttons

The offset multiplying coefficient of the probe assigns a multiplying
coefficient to the sensitivity of the channel in question.
The variation range is: 0 to 100 000.

The Volt/div channel vertical scale will be modified by the Probe value.
Ensure you reset the Probe coefficient value to 1 by disconnecting the
probe from the input.

Vertical sensitivity: 15 calibres ranging from 2.5 mV / div. to 100 V / div.

AC  blocks the DC component input signal and attenuates signals below
10 Hz.

DC transmits the input signal to the DC and AC components.

GND internally, the instrument links the input of the channel selected at the
0 V reference level (with this coupling, the input impedance 1 MQ //
13 pF is retained).

Variation range: +10 div.

There are 4 possible bandwidth limitations for the vertical channel:
none, 15 MHz, 1.5 MHz and 5kHz.

BWL limits the bandwidth of the channel and its trigger circuit, attenuates
display noise and optimises triggering.

automatically adjusts vertical sensitivity to the signal present on CHx
channel input.

l-16
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Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

Trigger box  Trigger Haorizontal
o ) Al T /din: H-poz Trigger:
Mode:  ofjéuto Tig:  wjMain 45 00ms 2100 d
Saurce: ﬁ CH1 Slope: w o .
3 | | AUTOSET | |RUN/STOP
= TR AUTO LEVEL 503
Level o CAPTURE... FFT >33
Settings  Auto Mode Automatic acquisition and refreshment, even in the
absence of a trigger event
Triggered Acquisition and refreshment of the screen for each

Single stroke

Principal trigger
Pulse
Delay
Point
TV
Line

Sources

Edge

Level

trigger event
Acquisition of the signal and refreshment of the
screen on the first trigger after resetting of the trigger

by clicking on

trigger on edge

trigger on pulse width
delayed trigger

trigger after point
trigger on video signal
trigger on mains supply

selection of the trigger source.
CH1, CH2, CH3 or CH4 (MTX 1054)
CH1, CH2 or EXT (MTX 1052)

selection of the + trigger edge A
selection of the - trigger edge

trigger level in mv

AUTO LEVEL 50 % automatically adjusts the trigger level to 50% of the

Horizontal
T/ dive

2 50

Horizontal box

Settings  T/div
H-pos Trigger

d. the control
buttons

AUTOSET

CAPTURE...

RUM / STOP

FFT »»3»

peak-to-peak amplitude of the signal.

H-pas Trigger:

3 500 div

Sweep coefficient or acquisition time base

Horizontal position of the trigger

activates a general AUTOSET

captures the current traces (transfer of 50,000 points
for each active trace) and displays them in an
adjoining window

launches / stops RUN/STOP acquisition

activates the Fast Fourier Transform (FFT) of the
signals

150 MHz virtual digital oscilloscopes
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Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

FFT box FFT ) .
(if the function is Vertical _ : | . .
activated) Wolt/div: 10 dB/div 10 dB Adiv 10 dB/div 10 dB/div

Posion: 2 aomde M anmode M ammde 4 a0 de

Honzontal | Windaow: Seale © Linear
Fidiv: 3 2.50kHz % Rectangular @ Laog.
Settings
Yertical
1.—/»  valtAdive 10 dB /div 10 dBAdiv 10 dBAdiv 10 dB Adive

> — % Posionr N anm e A aomde A2 o0 A 0o e

1. Vertical sensitivity of the graphic representation (10 dB/div if log
representation, depends on the sensitivity of the channel on a linear

scale)
2. Position of the origin of the traces in relation to the graphic
representation origin

Horizontal . . . .
o Horizontal sensitivity of traces: directly linked
Fidiv: 3/2.50kHz to the time base of the time representation
~ Windaw: Choice of window type for the FFT calculation in
2 Rectangular order to limit time signal discontinuity effects

Scale: Linear

& Log, : . .
- Choice of vertical representation scale for the curve

@3 If an autoset is carried out with the FFT window active, the
frequency scale will be automatically set so as to position the
fundamental on the first environment division.

I - 18 150 MHz virtual digital oscilloscopes



Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

FFT representation . o . | :

b Reminder: Activation by clicking on the —FF1.>>>__| button in the
(Fast FOURIER ! :
Transform) Horizontal box or on the 'Y icon on the tool bar.

Real-time  The Fast FOURIER Transform (FFT) is used to calculate the
calculation of the  discrete representation of a signal in the frequency domain, based on its
FFT  discrete representation in the time domain.

FFT can be used in the following applications:

« measurement of the different harmonics and the distortion of a signal,
« analysis of a pulse response,
« search for noise source in logic circuits.

The FFT is calculated over 2500 points.
The instrument simultaneously displays the FFT and the trace f(t).

Description  The Fast Fourier Transform is calculated according to the equation:
N

X (k) = %* 22 x(n)*exp(—jz—T) fork O[O0 (N—=1)]

n=-—
2

with: x (n): a sample in the time domain
X (k): a sample in the frequency domain
N: resolution of the FFT
n: time index
k: frequency index

The displayed trace represents the amplitude in V or dB of the various
signal frequency components depending on the selected scale.

The DC component of the signal is removed by software.

150 MHz virtual digital oscilloscopes I -19



Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

The finite duration of the study interval results in a convolution in the signal
frequency domain with a function sinx/x.

This convolution modifies the graphic representation of the FFT because of
the lateral lobes characteristic of the sinx/x function (unless the study
interval contains an whole number of periods).
Five types of weighting windows are offered:

+ Rectangular

+ Hamming

« Hanning

+ Blackmann

« Flattop

The following table enables the user to choose the type of window
according to the type of signal, the desired spectral resolution and the
amplitude measurement accuracy:

Window Type of signal Frequgncy Spectrgl Amplitude Highest
resolution resolution accuracy lateral lobe
Rectangular transient the best poor poor -13dB
Hamming random good reasonable |reasonable |-42dB
Hanning random good good reasonable |-32dB
Blackman ra_ndom or poor the best good -74 db
mixed
Flat Top sine wave poor good the best -93dB

The following table gives the theoretical maximum amplitude error for each
type of window:

Window Theoretical max. error in dB
Rectangular 3.92

Hamming 1.75

Hanning 1.42

Blackman 1.13

Flat Top <0.01

This error is linked to the calculation of FFT when there is not a whole
number of periods for the signal in the observation window.

Shannon's theorem must be observed, that is to say the sampling
frequency "Fe" must be more than twice the maximum frequency contained
in the signal.

If this condition is not met, spectrum folding phenomena are observed.

For example, if the sampling frequency "Fe" is too low, the following will
occur:

- Truncating of the spectrum beyond "Fe/2"

- Modification of the spectrum below "Fe/2" (due to the overlap of several
staggered spectra).

I -20
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Oscilloscope Instrument - Display

"Oscilloscope" Instrument (contd.)

Signal injected on

CHL: =10l x|
Square signal of [ =1 &em CH] 500mv-DC
amplitude 2.5 Vpp 4 = 16.4ms
frequency 10.0 kHz 1/d =B1.1Hz
CH1
1 =118 o TN G I (s BN s I e
dv = 2,30
L T
2.00ms div RUN
FET obtained with a =101 x|
; #1=10.1kHz CH1: 10 dB/dw 0IC
rectangular window j
. . d = 20.2kHz
and a logarithmic 1/ = 49505
vertical scale =T
- = T
(10 dB/div.)
dv' = 9.56648
£l
W ||b“&ﬂ‘ B.ZTkH T’div RUH

The frequency of the fundamental is 10.1 kHz and that of the harmonic

3 to 30.3 kHz and the difference of level between the fundamental and the
first harmonic is 9.56 dB (which corresponds to an amplitude of the 3™
harmonic, equal to around 33% of that of the fundamental).

FFT units  Horizontal unit: this is calculated from the sweep coefficient:

L o 12.5 125
Unit (in Hz/div.) = sweep coefficient = EXi— 1 o=6.25 kHz

Vertical unit: 2 possibilities are offered:

a) Linear scale: by checking the linear scale in the FFT box
in V/div. = unit of the signal in its time representation V/div.

b) Logarithmic scale: by checking the logarithmic scale
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Oscilloscope Instrument - Display

"Oscilloscope" Instrument (contd.)

Logarithmic scale

Linear scale

FFT
Vertical
Voltddiv: |10 dB/div 10 dB /div 10 dB/div 10 dB/div
Poson: 3 S000de 3 4000de  H doo0de ) 400 B
Horizontal | g ..
orleoms Fenehe: Echelle: € Lingaie
Frdiv: 3 25.0kHz 2/ Flattop & Log

Logarithmic scale dB/div - Flat Top window:
the level 0 dB corresponds to a sine wave signal with an amplitude 1 Vrms.

We injected a sine wave signal with an amplitude 1 Veff and a frequency 50
kHz on the CH1 input of the oscilloscope; below is the FFT obtained with
the logarithmic and linear scales and a Flattop window:

B - yirtuall - Trace FFT
|
1 = 50 EkHz

=101 %]

CHI: 10 dB/div-0lC

d = 60 BkHz
14d4=198us

CH1
1 = -204mdB

di' = 51.2dB

MAX

|

W&K il M/MWJM hwm il Lt L Il hni\.nJﬂn

Amplitude of the fundamental -0.204 dB frequency 5 0.6 kHz:
the vertical position indicator of the FFT representation is at -50 dB.

WH - virtuall - Trace FFT

o=
#1=50.6kHz

=101

d = 50.4kHz
1/d% = 19.8ps

CH1
1 =141

o' = 1.40

MAX

|

ZS.TkHT!div RUK

Amplitude of the fundamental 1.40 V frequency 50.6

kHz

- 22
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Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

Graphic
representation

MAX

The FFT representation indicates symmetry in relation to the frequency
origin; only positive frequencies are displayed.

« The " " symbol, appearing before one of the options indicates the scale
selected.

« The (window) MAX can be automatically located by clicking on the
button opposite. Cursor 1 is therefore positioned on the MAX of the
representation on the screen when pressed.

« The exact location of the MAX around the active cursor (£ 25 div) is
obtained by clicking on the 2™ button opposite. The MAX search zone is
evidenced when the button is pressed by a black rectangle around the
cursor.

« Manual measurement can be carried out on the frequency
representation with the "unattached cursors"
( 8. Measurement Menu - Unattached manual cursors.

To avoid distorting the spectral content of the signal and obtain the
most accurate calculation of the FFT, it is advisable to work with a
signal peak-to-peak amplitude of 3 to 7 div.

If the amplitude is too low, accuracy will be reduced, and if it is too high,
over 8 divisions, the signal will be distorted, leading to the appearance of
undesirable harmonics.

Simultaneous time and frequency representation of the signal facilitates
monitoring of changes in the signal amplitude.

Effects of under-sampling on frequency representation:

If the sampling frequency is not correctly adjusted (less than or twice the
maximum frequency of the signal to be measured), the high-frequency
components will be under-sampled and appear in the graphic
representation of the FFT by symmetry (aliasing).

« The Autoset function enables the above phenomenon to be avoided and
the horizontal scale adapted to make the representation more readable.

 The "Zoom" function is active in FFT.
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Oscilloscope Instrument - Display

"Oscilloscope” Instrument (contd.)

Rectangular
Hamming
Hanning
Blackman
Flat Top

Time representation
of signal to be
analyzed

Weighting window

Weighted signal

Frequency
representation of
signal calculated by
FFT

In the calculation of the FFT, the type of window applied is selected with the
up/down scroll bars or by clicking on the Window field in the FFT box.

Before calculating the FFT, the oscilloscope weights the signal to be
analyzed by means of a window acting as a band-pass filter. The choice of
window type is essential to distinguish between the various lines of a signal
and to make accurate measurements.

NN ANNT
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Oscilloscope Instrument - Display

"Oscilloscope" Instrument (contd.)

Display

Oscilloscope Trace
Panel

Boxes displaying
the values of
manual measures
dt, dv 1/dt

(contd.)

8 - virtuall - Trace Oscilloscope

dx =1.00ms
1/dx = 988Hz

#1 =342z CH1: S00my-4C
CHZ B0 firv-A0

=100

CH3: 50.0m-AC
CH4: 50.0mkaC

CH1
1 =144

di' = 2,88

Y

4

ST

=1 =942p=
ds =1.07ms
1/d = 4538Hz=

CH1
11 =1.44Y

dy’ = 2,88

Trace display box 1. 1. (MTX 1054, only)
CH1: G00m-aC CH3: 50.0miv-aC
CHZ: 50.0r-4C CH4: B0.OmivhalC
2.
//
L+
7 -
Sae |40 ... Tl Z
A 7 < ]
4— v
\
3. I — T W'y .
& ]
1. Display of sensitivity, coupling and channel bandwidth limit
2. Position of the Trigger T
3. Magnifying glass button: activation of the dynamic horizontal zoom
4. Display of the trace time base
5. Current status of acquisition
6. Locking of the Trigger to avoid untimely movement with the mouse
7. Position (0 V) of the channels
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Oscilloscope Mode - The "Instrument" Menu

"Oscilloscope" Instrument (contd.)

The "Instrument"”
menu
This menu:
¢ selects the instrument,

* exits the application, saving the current operating
context.

Instrument  Mertical Trioger Horizontal Display  Measure  Memory Tools 7

!

¥ Disrilloscope

corresponds to the on the tool bar

SPO Persistence corresponds to the on the tool bar
Recorder corresponds to the on the tool bar
Analyser corresponds to the @ on the tool bar
Exit:
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope” Instrument (contd.)

The "Vertical"
menu

MTX 1054

MTX 1052

CH1 CH2 CH3 CH4
vertical unit

Mathl ...2 ...3...4

w N

[ Apply the function

« selects a vertical unit for each channel,
» defines / activates the "MATHS" functions.

Instrument | Mertical Trigger Horizonkal Display  Measure  Memory Tools 7

chl wertical unit e ol " CH1:¥ertical unit x|

ch wertical unit

ch3 wertical unit Measure unit [3 characters maw, |} |E
ch4 wertical unit
Mathi... | Ok i | Lancel i
Mathz. ..
Math3... i MATHS: Definition x|
Mathd... Function: i

' -chl
chl werkical unit Predefined function editing: |
chz wertical unit [sb1 = [+ =] Jem =]
Mathi... . B

Known kepwords list:

Keyboard input: : divh|

Math3. .. _
Mathd,.. ' FCT" files management:

W Apply the function

inputs the measuring unit of the channel concerned. This unit can be encoded
using a maximum of 3 characters (e.g.: VAC ...)

gives access to the window for definition of the mathematical functions that
can also be directly accessed from the "Vertical" box with a right click on the
CHx channel labels.

A mathematical function can be input by:

automatic input, with the assistance of the predefined functions editor
callup of a ".fct" function file from the FCT file management menu
direct input of the function via the keyboard in the edit window

In all cases, the user can use the edit function manually (maximum of 100
characters).

erases the content of the input box.

Don't forget to check this box if you wish to display the result of this function
before confirming your choice with the OK button.

Whether or not the function is activated, its definition is memorised, even
when the instrument has been turned off, until replaced by a new expression.

cancels the window without modifying the initial definition of the function or its
possible activation.

makes a syntaxical, semantic analysis of the function input and closes the

window, activating or not activating the function if the box | Aply the function
is checked
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

Function definition

1. Editing a & MaTHZ: Definition x|
predefined function B
chl+ch2

Predefined function editing: :
AR N R I [ ﬂ Eriter i

Enown keywords list: |

Kevboard input; : divh([

- -

" FCT" hiles management: |

[ Apply the function

The multiple-choice dialogue boxes help the user to define the elementary
functions on channels (channel inversion, addition, subtraction,
e multiplication and division).
/ Once the elements have been selected, input is validated by pressing

Ent , L ,
and the elementary function desired is generated (with

automatic scaling management) in the input window.

2.".FCT"file Mathematical functions stored in ".FCT" extension files can be saved or
management recalled.

To call up a function: click on and select the desired file from

the management window.

Recall a mathematical function from a "*.FCT" fila il |

Directory - - -
Histoy | CSCOPEin@BOK =l

Regarderdans: | () SCOPER@BOX |- ®3E-

| bitmap

| driver USE
ICIFCT

| help

| wisa

MHarn du fichier :

“FC Load I
Fichiers de type I"_FI:T j Anruler |

The function is selected with the mouse and it is loaded with
The mathematical function is then copied into the edit window.
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

2% Three examples  These functions, stored in the project FCT directory are:

of mathematical « CI1MULC2.FCT

functions come with  « SQUARE.FCT

the software . DAMPSINE.FCT

CIMULC2 .FCT The CIMULC2.FCT = CH1*CH2/divv(4) calculates the product of 2 traces,
function scaling the result so that it is framed in the screen.

The divv(4) factor is used to optimize the display as long as the source
signals have sufficient dynamics and no overshooting.

We have injected a square signal onto channel CH1 and a triangular signal
on channel CH2, centred on 0 Volts. We represent the result of the MATH3
= C1IMULC2.FCT function on channel 3.

8 - virtuall - Trace Oscilloscope ol x|

I

SQUARE.FCT This is the definition of a square signal using the first 4 harmonics of a
function Fourier series development.

B _ virtuall - Trace Oscilloscope _lolx|

math4 = SQUARE.FCT

math4 = (sin(pi*t/divh(2)) + sin(3*pi*t/divh(2))/3 + sin(5*pi*t/divh(2))/5
+ sin(7*pirt/divh(2))/7)*divv(4)
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope” Instrument (contd.)

DAMPSINE.FCT This is the definition of a damped sine wave.
function

¥ - virtuall - Trace Oscilloscope _|ol %]

®1 = 780ps ] MATHZ: 1.00div-DC
b4 2 1.00di-D

d = 1.00ms
1/dx = 1.00kHz

MATH3
1 =-312diw

dv’ = B83mdiv

SBIJTsid fd RUN

Math3 = sin (pi*t/divh(L))*exp(-t/divh(6))*divv(4)

3. Manual input  This is an enhanced mode in which the user inputs the desired
mathematical function on the keyboard.

For information purposes, a list of the key words recognised by the
mathematical interpreter is available in the multiple-choice dialogue box.

These key words are basic functions recognised by the instrument’s
mathematical interpreter.

8 basic | divh( (“horizontal division”) B v divkf
mathematical 'y v ™ (wertical division”) divvl
functions can be step(
linked to the traces | SteP( (“step”) using “t” (O sin
sin( (“sine”) oz

cos( (“cosine”) ;ZLF['[

exp( (“exponential”) srt]

log( (“logarithmic”) ch

sqrt( (“square root”) ELE

pi
t

(O t = abscissa of the sample (point) in the 50,000-sample (points) depth
acquisition memory.

divh(1) is equivalent to 5,000 samples (points) = 1 horizontal division.

The result of the calculation of a function is always an LSB. To obtain a
vertical division deviation, 32,000 LSBs are needed (amplitudes are
calculated using a virtual 19 dynamic 8 div. virtual ADC).

%~ divv(1) = 1 vertical division = 32,000 LSBs.

¢ With certain mathematical formulae, the calculation time may be long
and the application slowed down.

- 30 150 MHz virtual digital oscilloscopes



Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

Use of elementary 2= Examples
maths functions on
CH1 CH2 CH3 CH4

Sum of CH1 + CH2 CH1 red trace
CH2 green trace

MATH4 = chl + ch2 pink trace

W - virtuall - Trace Oscilloscope _|Olx]
4l S EREE CHT: 1 04T CH3: BD Omi/AT
CH2 1.00v-5 MATH4: 1.00v-0C
d = 1.02ms
1/d¥ = 97EHz

Tl =323

dv' = B.48

BN

S00ps/div LT
k
Difference CH1 - CH2 CHA1 red trace
CH2 green trace
MATH4 = ch1l - ch2 pink trace
B - yirtuall - Trace Dscilloscope -1ol x|
21 = 302ps CHT 10040
CHZ: 1.008-AC MATH4: 1.00v-DC
d = 982z
1/ = 1.02kHz
e e R A
i 2
1
MATH4 [ IR M N AN A—
1= 3,284
dy = 285

SDUTstiv RUN
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

Product (CH1 * CH2)

Division CH1 / CH2

CHL1 red trace
CH2 green trace

MATH4 = (chl * ch2) / divv(1) pink trace

1o/
71 =302ps CHT 1.00-AC
CHZ: 1.00-40 taTH4: 1.00w=-DC
dx =982ps
1/d¢ =1.02kHz
2 !
1
MATH4
1 = -2 B0V
di’ =516
500ps/div RUM
Multiplication by divv(1) is necessary to translate the result of the
multiplication into divisions.
CH1 red trace
CH2 green trace
MATH4 = (divv(1) * chl) / ch2 pink trace
HH - yirtuall - Trace Dscilloscope 1Ol x|
w1 = 302us CH1: 1.00WAC
CHZ: 1.00-AC MaTH4: 1.00W DT
dx =982z
1/d< =1.02kHz
—_—— e e
2 il
1
MATH4 1 P — T —
1 = -718mi A
dv' =148 A
500ps/div RUM

Division by divv(1) is necessary to translate the result of the division into

divisions.
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

Use of maths = Examples
functions

Divv() function  Math3 = divv(3)
used on its own blue trace

8 _ virtuall - Trace Oscilloscope N [=13

MATHI: 1.00di-DC

El -iT
500us/diy LI
K
The trace is equal to 3 vertical divisions.
divv(3) = 3 x 32,000 LSBs = 3 vertical divisions
Step() function  Math3 = chl * step (t - divh(4))
associated witha =41 red trace
trace  Math3 blue trace
101 x]
CH1: 1.0 a0 MATH3: 1.00div-DC
3
4 i
]
H00ps/div RUN
I
Math2 is at 0 vertical divisions as long as t (time) is less than four horizontal
divisions.
Math3 is equal to CH1 when t (time) becomes greater than four horizontal
divisions.

To facilitate signal observation, a vertical difference of 1div. was introduced,
acting on the vertical position of channels CH1 and Math3.
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

Math3 = chl * step (divh(4) - t)

CH1 red trace
Math3 blue trace

_10o| x|
CH1: 1.000AC MATHZ: 1.00di-DC

5I]I]_r__s!div RUN

Math3 is equal to CH1 as long as t (time) is less than four horizontal
divisions.

Math3 is at 0 vertical divisions when t (time) becomes greater than four
horizontal divisions.
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope” Instrument (contd.)

Appropriate use of the
operators for display
optimisation

Example 1

Multiplication of two
traces

Vhigh chl =1 vertical division =>1 x 32,000 LSBs = 32,000 LSBs
Vhigh ch2 =1 vertical division => 1 x 32,000 LSBs = 32,000 LSBs

math3 = chl * ch2

A considerable high and low overrun is noted.
Vhigh math3 = chl x ch2 = 1 vertical division x 1 vertical division
= 32,000 LSBs x 32,000 LSBs = 1024 10° LSBs
> (4 vertical divisions = 128,000 LSBS)
The function divv (vertical division) is necessary to optimise the display.

math3 = (chl * ch2) / divv(1)

Divv(1) can be used to divide by 32,000 (1 vertical division = 32,000 LSBs):
the result of the multiplication is translated into divisions on the screen.

" If Vpp of chl and ch2 had been 8 vertical divisions, the multiplication
would have had to be divided by divv(4).

@ When mathematical functions associated with traces are used, the
dynamics of the result obtained must be verified.

Correction of the result of the operations by mathematical functions (divv(),
divwh(), / ...) is recommended to optimize the screen display.
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

For immediate interpretation of the results, configure the vertical

parameters of Math3.
In our example:

The multiplication of CH1 by CH2 involves the multiplication of volts by

volts, so the result is in square volts.
"div" of the measurement unit of math3 can be replaced by V? (square

volts).

* A vertical division represents 5V x 5 V = 25 V2 (vertical sensitivity of

CH1 x vertical sensitivity of CH2).

The coefficient of Math3 can be replaced by 25 to obtain the result of
the automatic math3 measurements immediately.

¢ Then select math3 as the reference for the automatic and manual
measurements (see "MEASUREMENT" menu).

* Then display the table of the 19 automatic measurements obtained on
the math3 trace (see "MEASUREMENT" menu):

;_ - MTX1052 - 1: Auto. measu ﬂ

Ymin= 1123

Wmax= 1193V
Wpp = 231EY
Wiow = -1.091
Yhigh=  1.143%
Wamp= 2234

Virne = BO0.Em
Yayg= 31.83mY
Ower+=  2.0%

Sum = 15.20pWs=

Trige= 28.50ps
Tfall= 28, 39:
Wi = BD0Bps
Wi = 49.593ps
F = 100 Opz
F = 9.993kHz
oC = B00%
M = 4
Over-= 1.0%

* The measurements displayed are the result of the multiplication of the
two CH1 and CH2 traces in the right unit (V7).

Math3 vertical scale = 25 V2

Vpp math3 =25 V2

- 36
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope” Instrument (contd.)

Association
of functions

Generation of a
sine wave using
the sin() function

Math3 = divv(3) * sin (2 * pi * t / 10 000) blue colour trace.

F - ¥irtuall - Trace Oscilloscope _ Inlﬂ

MATHZ: 1.00di-DC

Eﬂﬂr_s._r‘_'_d_iv RUM

2

The trace obtained is a sine wave produced using the sin (sine) function,
according to its mathematical definition (2 x Ttx Frequency).

The amplitude is 6 divisions (divv(3) x 2 = 3 x 32,000 LSBs x 2).

The period equal to 10,000 samples (2 horizontal divisions) depends on the
time base.

The same trace can be obtained using the divh() function:
Math3 = divv(3) * sin (2 * pi * t / divh(2))

In this example, divh(2) is equivalent to 10,000 samples.

Note: 1 horizontal division = 5,000 samples

The value in seconds of the period T = divh(2) equal to 10,000 samples
(2 horizontal divisions) depends on the time base calibre
(in s/div.)
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope” Instrument (contd.)

Generation of a  Sine wave trace by the cos (cosine) function
S o o Math3 = divv(3) * cos (2 * pi * t/ divh(2)) blue colour trace
cos() function
o [=Tp]

MATHZ: 1.00dr-DEC

500ps/div RUM

d The trace obtained with the cos() function is dephased by 90°in relation to
the one obtained with the sin() function..

If the sine function is programmed on CH2 and the cosine function on CH3
and the dephasing between the 2 channels is measured, we can check this
result:

B _ virtuall - Trace Dscilloscope _|o| x|

1 =780ps MATH3: 1.00div-DC

FATHZ [1.00diw-D T
dx =1.00ms
1/d% =1.00kHz

MATH3
1 = -7 7 Bmdiy

' = 0.00ndk

Phase CH2/CH3:
90.0°

500ps/div RUN

- 38 150 MHz virtual digital oscilloscopes



Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

The XY representation of these 2 traces will give a circle:

BS _ MTx1054 Yirtuall - XY : MATHZ & MATHS

X =MATH2 MATHA 1.00di-DC
=1 = -3.00di MATHE 1.00di-DC

4 = 6.00div

iz

_ (o] x|

Y = MATH3
1 = 3.00diw

dv' = B.00dr

Juo

4SRaEy
N

Generation of a Math3 = sin (pi * t / divh(1)) * exp (-t / divh(6)) * divv(4) blue colour trace

damped sine wave

1 = 780p=

MgTHZ: [1.00di-DT

dx =1.00ms
1/d¥ =1.00kHz

MATH3
Y1 =-3.12div

dv' = 883mdiv

K - yirtuall - Trace Dscilloscope

=10/

MATHZ: 1.00div-DC

500

psSdiv

sin (pi * t/ divh(1)) defines the number of periods on the screen.

exp (-t / divh(6)) defines the damping level.

Note: exp (-t) is equal to:

exp(-5000) when you reach the first horizontal division.

exp(-50,000) when you reach the tenth horizontal division.

150 MHz virtual digital oscilloscopes
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Oscilloscope Mode - The "Vertical" menu

"Oscilloscope" Instrument (contd.)

In this case, the XY representation of the Math2 and Math3 traces gives:

i - MTX1054 Virtuall - XY : MATH2 & MATH3 =10 x|

X =MATHZ2 MATHE 1.00dik-DC |
=1 = 299w FAATHSZ T.00di-0T f

g+ = 5.98div

Y = MATHZ2
1 = 3.E64div

di' = B.77div

| [
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope"” Instrument (contd.)

The "Trigger"
menu

(here MXT 1054)

8 MTX1054 - Trigger parameters

Main ] Puke | Delap] Count] TV| Line |

Edge triggering

ain Source [P
Channhel ’—Edg

Coupling
(51 2 3 r4| (a+r.| (:,T‘

Level Huoldoff
= 000 i ™ Moisereject | 3] 4000 ns

| Ok ‘ | Apply ‘ | Cancel '
8 _ MTX1054 - Trigger parameters x|
I ain 1 Fuls

Trigger after delay ‘ af T

Delay [dt)

+[z0.00 s
—Main Source [P]
Channel

Coupling
(51 £z o3 r4| (6+r,| (:IT‘

Level
= 0.00 i [T Moise rgject

r—uiliary source [4)

Chanhel

’761(“2("3(‘4|’7

Edo:
® 4

@l

Coupling
al

-

oC ‘

«—

« | »

Instrurient  Wertical | Trigget  Horizonkal Display  Measure  Memory Tools 7

_ -MTX1054 - Trigger parameters 5'
Delay] Enuntl TV} Llne}
de T
Fulse Trigger 1 ""‘;‘."—\' .......
tain 5ource [F)
Charnel Pl Coupling
r51 £z 3 r4||ra+r.||7:|7[)c ‘
Level Haldoff
= 0.00 my ™ Nosereject | & 1000 e
Trigger if pulse is = ) todi= w 2000 ns
| Ok | | Apply ‘ | Cancel ‘
x|

Main] Pulse] Delayl ] TV] L\ne]

Trigger after count W
T AVAW// AN

Mumnber of events [M]

—hdain Source [F]

Channel |—Edg

Coupling
r51r2r3r4 5+F“-|’7: DC

Lewvel
:’W i ™ Moize reject

r—fwiliarg source [4)

Channel

|7(61c"2(‘3(‘4‘|7

Edg
3

b

Caoupling
¢

o

Lewel Haldaff
= 0.00 mi ™ Moise reject = 4000 ne

Level Huoldaff
= 000 i ™ Moisereject | 3] 4000 ns
Lo 1 |

Apply ‘ | Cancel ‘

8 _ MTX1054 - Trigger parameters

Main} Pulse] Dala_p] Count] T ] Line]
. H T
e —
tdain Source [P

Channel Polarit E
] [3

’761 LRI e T o 4| ’76 +
Holdoff
“ |l & 4000 ns
Standard Line [M]
’7 :l B25 Lines ’V :l 1

TV triggering

{ s

| Qk 1 | Apply ‘ | Cancel 1

+—r

| Ok ‘ | Apply 1 | Cancel ‘

W MTX1054 - Trigger parameters

Main} Pulse] Dala_p] Count] TV]

Line triggering

Haldaoff

Edge
[ﬁ + O ’7: 4000 ng

| Qk 1 | Apply ‘ | Cancel

Direct access to the Trigger menu with the icon opposite.
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

Definition

The instrument has "advanced trigger" capability.

* The "Delay" and "Count " trigger modes require parameterization of a
second "auxiliary" trigger source. The auxiliary source may be the same
as the main source.

The trigger choice is validated by exiting from the menu with OK.

If ... Then ...

... the user exits from the Main tab he is in Main trigger mode.
... the user exits from the Pulse tab | he is in Pulse trigger mode.
etc. etc.

» There is only one Holdoff, although it can be programmed from the Main,
Delay, Count, TV and Line tabs.

When Delay or Count is being used, the Holdoff applies the auxiliary
source.
In the other cases, Holdoff applies to the main trigger source.
« Each trigger source has its own specific attributes: Coupling, Level,
Edge, Noise Reject, Filter
Trigger parameters 6 trigger modes: Main
Pulse
Delay
Count
TV
Line
each one can be accessed via a tab in the "Trigger parameters" window.
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope"” Instrument (contd.)

Trigger on
MAIN edge

I Pulse] Dela_l,l] Eount] TV] Line]

Edae triggering

b ain S ource [F)
Channel Edge

Coupling———
|if;1 2 €3 €4 [ra+r". = T

Leve| ————————— Haldaff ————
( = 0.00 i [ Noize reject [ = 40.00 ns

Channel

rra 1 2 2 4| MTX1054: Choice of main source: channel 1, 2, 3or 4

ﬁha:“e' - - MTX 1052: Choice of main source: channel 1, 2 or Ext
Edge + rising trigger slope
@ + ¢ - | - falling trigger slope
’7 oupling ——————— AC - DC - LF reject - HF reject
= DC

¢ The trigger symbol takes on the colour of the active trigger channel. The
active coupling of the trigger channel is indicated beside the Trigger symbol
in the "Oscilloscope Trace" window.

AC  TAc symbol
AC coupling (10 Hz to 200 MHz):
blocks the DC component of the signal.

DC T symbol
DC coupling (0 to 200 MHz):
allows the entire signal through

LF Reject  TLFsymbol
Reject of source signal frequencies < 10 kHz

facilitates observation of signals with a DC component or an
unwanted low frequency

HF Reject  THF symbol
Rejection of source signal frequencies > 10 kHz:
facilitates observation of slow signals with high-frequency noise
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

(

Lewvel

= 0.00

[ Maize reject

Haldaff

adjusts the trigger level by moving the scrollbar with the mouse or directly
entering the value with the keyboard. The variation range is + 8 vertical
divs.

No
Yes

Hysteresis = 0.6 div.
Hysteresis = 1.5 div.

Variation range: from 40.00 ns to 10.5 s

( - 40.00 R disables the trigger for a predefined period
stabilises the trigger on pulse trains.
When adjustment is finished, clicking on the button:
ok applies the new trigger parameters by exiting the window
Apply applies the new parameters without exiting the window
Cancel exits the window without applying the new parameters
22 Example Signal injected on CH1: trains of 4 sine wave signals with a frequency of
4 kHz and amplitude 2.5 Vcc with no DC component, separated by 1 ms.
Oscilloscope adjustment:
- Vertical sensitivity: 0.5 V/div.
- Time base: 500 ps/div.
- Trigger source: channel 1
- Trigger level: 0.250V
- Edge: rising
The Holdoff stabilises the signal by inhibiting the trigger for a value of
between 2.8 ms and 3.8 ms (e.g. Holdoff = 3 ms).
=
=1 =52z
o =251ps
1/d = 3.99kHz
CH1
71 = 27 2miv
oy’ = 0.00rY
CH2
T1=. -
dav=. H——
CH3
=
dr=..
CH4
T1=.
dr=..
500ps/div RUM
2
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

] Dela}l] Eount] T\-‘] Line]

Trigger on
PULSE

Pulze Trigger

tain Source [P]

Charnel Pulze

Caoupling
’761 o2 ] [ | ’7(3 + £ - IV‘

= DC

Level ———————— H aldaff ———————
( = 0.00 m ™ Muoise reject [ = 40.00 ns

Trigger if pulse is : > todt= : 2000 ns

Ok, | | Apply | ‘ Cancel

Selection of pulse-width trigger.

In all cases, the effective trigger occurs on the pulse trailing edge.

< triggers on a pulse if its width is less than the value set
triggers on a pulse if its width is equal to the value set
triggers on a pulse if its width is greater than the value set

>
d The pulse width is defined by the crossing of the signal with the
vertical Trigger level

Channel

r‘ 1 o2 ¢33 ¢ 4] MTX 1054: Choice of main source: channel 1, 2, 3 or 4

Channel

(m 1 F 2 ~ | MTX 1052: Choice of main source: channel 1, 2 or Ext
Pulze Pulse type: + positive or - negative
O A The choice of the edge + (rising) or- (falling) defines the pulse polarity:

edge + defines a positive pulse between Ea and
edge - defines a negative pulse between E¥ and

Couping——————  Filters the trigger channel: AC - DC - LF reject - HF reject
= OC
Level .. . i
( I om v Variation range: +8 div.

[ Mois=reject Trigger sensitivity changes from = 0.6 div. to = 1.5 div.

(Hf'lidﬂffm Variation range: from 40.00 ns to 10.5 s

if pulse > = < the value specified (variation
Trigger if pulse is = tadi= w 2000 ns range from 20.00 ns to 10.5 s,
our example: 20.00 ns)
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

22 Example Signal injected on CH1: trains of 4 negative pulses with amplitude 2.25 Vcc,
no DC component, and a frequency of 10 kHz, separated by 500 pus.

Oscilloscope adjustment:

- Vertical sensitivity: 0.5 V/div.
- Time base: 200 ps/div.

- Trigger mode: Pulse

- Trigger source. : CH1

- Trigger level: : 05V

- Trigger on pulse: negative

- Trigger condition : "if the pulse width is < 50.05 ps"

The oscilloscope is triggered when the negative pulse width is less than the
specified pulse width (50.05 ps + tolerance).

Measurement of the negative pulse width is triggered on the falling edge
and the trigger is effective on the rising edge, if the pulse width meets the
comparison criterion chosen.

_lolx|
#1=1.18ms
d< =52 1ps
14d¢ = 19.2kHz
CH1 A PPN NS S SV I S W
v1=1.32¢
o' = 0,00k
CH2
=
dr'=...
CH3
= o
dr'=..
CH4 o L | L L L
V= ul =T L
dr'=...
200us/div -
Y
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

Trigger with
DELAY
Trigger after delay A £
Delay [d)—— _'." db " .
+|20.00 ns P+ ________ _.Ff_
— Mk ain Sourze [P
Channel Edge oupling — e
rﬁ1 C2 €3 €4 ’}aa,r. (:IT
Level
’V = 000 i [ Moize reject
—Auiliany source [A]
Channel Edge Coupling——
rﬁ1 2 3 4 ’7-:i+-:‘“- J oo
Lewvel Haldaff
( = 0.00 i [ Moige reject ( = 40,00 ns
] Apply Cancel
Delay [dl———  Selection of edge trigger with delay
’7: 20.00 ne The delay is triggered by the auxiliary source.

Effective triggering occurs after the end of the delay on the next event from
the main source.

Main source

Channel

r*" T2 o3 &4 MTX 1054: Trigger source: channel 1, 2, 3 or 4

ﬁha:ne' = MTX 1052: Trigger source: channel 1, 2 or Ext

e + for rising edge A~
& + - | - forfalling edge

Coupling———  AC - DC - LF reject - HF reject
= OC
Level Variation range: £8 div.
( = 0o

™ Moisereject  Trigger sensitivity changes from: = 0.6 div. to = 1.5 div.
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope"” Instrument (contd.)

Auxiliary source

—Channel

® 1 2 3 (4

— Chanmel

s 1 2 T E

Edge
Moy £
Coupling ———

= OC

Lewel
( = 0.00 mi

[ Moise reject

"Hu:uldu:uff

= 40.00 ns

22 Example

MTX 1054: Trigger source: channel 1, 2, 3 or 4

MTX 1052: Trigger source: channel 1, 2 or Ext

Trigger edge: + or -

AC - DC - LF reject - HF reject

Variation range: £8 div.

Trigger sensitivity changes from: = 0.6 div. to = 1.5 div.

Variation range: from 40.00 nsto 10.5 s

d  If the same source is selected for main and auxiliary trigger, the level,
edge, coupling and noise reject have the same values.

Signal injected on CHZ1.: trains of 4 pulses with amplitude 2.25 Vcc and a

frequency of 10 kHz, separated by 600 ps.

Oscilloscope adjustment:

- Vertical sensitivity:
- Time base:

- Trigger mode:

- Main channel:

- Auxiliary channel:
- Trigger level:

- Trigger condition:

0.5 V/div.
200 ps/div.
Delay

CH1

CH1
05V

1st rising edge of the main source (CH1) occurring
after the first rising edge of the auxiliary source
(CH1)and a delay of 90 ps

The trigger is active after the end of the delay (90.0 us) on the first ascending
edge. The oscilloscope therefore triggers on the 2" rising edge of the signal
since the delay in relation to the 1% rising edge is 100 ps.

%% - yirtuall - Trace Dscilloscope

_lojx|

1 = B38ps

dx = 100ps
1/d% = 9.98kHz

CH1
1 = 486

' = 387

CHz
=
di' =

CH3
=

dy =

CH4
1=

dr =

| =3
!
L
i
i
[
T

200pe/div EUN
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

Trigger with

COUNT

=

’7Numher aof events [M]——

Main source

Channel
r61 L T o S o

Channel

’761 &2
Edge
& o+ -

ouplng——
( = DC

¢ E

000 Y

[ Moise reject

...................

Trigger after count Fl f ) k- T
— Mumber of events [MN]——— _f '
E ZIAVAW /AN
—tdain Source [P
Channel Edge oupling — 7 —
’7.:31 C2 €3 €4 ’7(3+r. (:IT
Lewvel
[ = 000 it [ Moise reject
—Avwiliany zource (&)
Channel Edge Coupling
’7.:3 1 €2 3 €4 ’7-5‘3 . O Jd oo
Lewel Holduaff
[ = 0.00 i [ Moise reject ( = 4000 ns
] 3 Apply Cancel

Selects the edge trigger with counting of events.

Events are counted on the main source and this is triggered by the auxiliary
source.

The trigger position is situated after the end of the count on the next trigger
event from the main source.

The symbolic representation of counting mode corresponds to a series of
positive edges.

Range from 2 to 16,384

MTX 1054: Trigger source: channel 1, 2, 3 or 4

MTX 1052: Trigger source: channel 1, 2 or Ext

Trigger edge: + -

AC - DC - LF reject - HF reject

Variation range: £ 8 div.

Trigger sensitivity changes from: = 0.6 div. to = 1.5 div.

150 MHz virtual digital oscilloscopes
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

Auxiliary source

— Channel

@1 ¢2 3 4] MTX 1054: Trigger source: channel 1, 2, 3 or 4

— Chaniel

&1 r2  re| MTX1052: Trigger source: channel 1, 2 or Ext
E;dgf ~ | Trigger edge: + -
CiLipli _ _
fi% AC - DC - LF reject - HF reject
Lewel o .
( = I Variation range: £ 8 div.

[ Noise reject Trigger sensitivity changes from: = 0.6 div. to = 1.5 div.

Holdoff———
( 40,0740_,30 he Variation range: from 40.00 ns to 10.5 s

-

> Example Signal injected on CH1: trains of 4 pulses with amplitude 2.25 Vcc and a
frequency of 10 kHz, separated by 600 ps.

Oscilloscope programming:

- Vertical sensitivity: 0.5 V/div.

- Time base: 200 ps/div.
- Trigger mode: Count

- Main trigger source: CH 1

- Auxiliary trigger source: CH1

- Number of events: 3

Trigger occurs on the 4" rising edge of the signal (the 1% rising edge on the
auxiliary channel triggers counting, the oscilloscope counts 3 rising edges
on the main channel and acquisition is then triggered).

W - virtuall - Trace Oscilloscope o) x|

#1 =1.6dms

d¥ = Bdbps
1/dx% = 1.55kHz

CH1 VPR O R AU ¥ S (SPPRUVENES NN RN VDA . SR O
1 = 87 3my

dv’ = 0.00rY

CH
W=

di'= .
CH3
W=

di'=.
CH4
=

l»-
[
t
1
i
i
I
L

di'= .

2I]_I_Jrs!div RUK
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

Trigger on

TV Main] F'ulse] Delay] I:::uunt] T l Line]

T% triggering

— M ain Source [P
Channel

Polarity
’7531 £z 3 4 (ra;,r.

H aldaff
N ’7: 40.00 n=

Standard————— Line [M]
( o]  EB5lines [ = 1

Ok

Apply

Cancel

Trigger on a specific line number. The trigger position corresponds to the
edge before line synchronisation go-ahead.

* 625 lines (SECAM or PAL)

e 525lines (NTSC)
The symbolic representation of TV trigger corresponds to a positive video
signal.

Channel
r61 L T o S o

MTX 1054: Trigger source: channel 1, 2, 3 or 4

Channel
(m 1 F 2 «~ | MTX 1052: Trigger source: channel 1, 2 or Ext

Ejli”tyr_. Video signal polarity: + positive or - negative
| + Direct video

- Reverse video

Holdoff
( :5',7 . Variation range: from 40.00 ns to 10.5 s
Standard ——————— i
( AP Standard 625 or 525 lines (PAL/SECAM, NTSC)
F‘Tr—[“] - Line N© from 0 to 525 or 625 depending on the stan dard

150 MHz virtual digital oscilloscopes
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope" Instrument (contd.)

2 Example

Video signal display (SECAM)

Signal injected on CH1: video signal with a 625-line amplitude approx. 1.2V
Oscilloscope programming:

- Vertical sensitivity:

- Time base:

- Trigger mode:

- Polarity:

- Line number:

200 mV/div.
25 ps/div.

TV
+

25

- Manual measurements: line frequency period with dX and 1 / dX

B8 _ virtuall - Trace Oscilloscope N [=13

#1 =56 Ep=

d¥ =E4.1ps
1/dx = 16.6kHz

CH1
1 = -45. B

' = 12 0rf

CH1: 200mi-0C

25_DTstiv EUH

I -52
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope” Instrument (contd.)

Trigger on LINE

Main | Pulse | Delay | Count| TV ] LMEI

Line triggering

—~CF

H aldoff

Edge
G r:li
Ok Apply Cance
Frart Trigger slope: + or -
&+ -
Heldt_  Variation range: from 40.00 ns to 10.5 s
’7: 205.05 ps

150 MHz virtual digital oscilloscopes
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Oscilloscope Instrument - The "Trigger" menu

"Oscilloscope" Instrument (contd.)

22 Example

Frequency:
50 Hz

Amplitude:

623 V peak-to-peak

Display of the 50 Hz network signal

Signal injected on CH1: an image of the instrument power voltage
(mains voltage: 230 VAC + 10%, 50 Hz)

Oscilloscope programming:

- Vertical sensitivity: 100 V/div.
- Time base: 5 ms/div.
- Trigger mode: Line

- Trigger slope: +

- Manual measurements: dt , dv

Position the manual measurement cursors to determine the frequency and
amplitude of the 50 Hz mains supply signal.

_lo| x|
S = b ems CHI: 108v-DC
dx =19.9ms
1/ = 50, 2Hz
CH1
Y1 =T
dv =213
1L T
5.00ms/ div STOP
Iﬂ T | I_‘_I
T
BUEREY
- o] x|
=i CHT: 100v-DC ‘
d =10 1ms
1/dX = 38.8Hz
CH
Y1 =2
dv = 623
L T
5.00ms/ div sToP
[¢] T ol
T
[EVEEY

The status of the trigger circuit is indicated on the bottom right of the
Oscilloscope trace window; in the previous example it is in STOP.

I - 54
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Oscilloscope Instrument - The "Horizontal" menu

"Oscilloscope" Instrument (contd.)

The "Horizontal" programmes:

menu « the repetitive signal
« Min/Max Acquisition
« average rate

Instrument  Wertical Trigger | Hotizonkal  Display  Measure  Memory  Tools 7

v

¥ Repetitive signal
Ming/Max Acquisition

Average rate d —» vo averaging
Average rate: 2
Average rate: 4
Average rate: 16
Average rate: 64

Repetitive signal The "v" symbol indicates that the "Repetitive Signal" option has been
selected.

@3 Activation of this option increases the time definition of a trace (up to
100 Gs/s) for a repetitive signal.

For time bases of less than 50 ps/div. (zoom mode not active), the
repetitive signal displayed is reconstituted by adding together successive
acquisitions.

= Example Measurement on a microprocessor timing clock.

@ If the signal is not repetitive, do not use this option as the aggregate
representation could be incorrect.

If Repetitive Signal mode is not selected, the time resolution will be 10 ns
(or 5 ns, if only one channel is active in single stroke). In this mode, all the
counts displayed are updated with each acquisition.

To indicate that repetitive signal mode is not selected, the "Non repetitive

Signal" message is displayed at the top of thT‘V
_(o x|

\
NON REPETITIVE SIGNAL

Min/Max Acquisition  allows the signal to be sampled at high frequency (100 MS/s), even for
slow time base speeds. The display represents extreme value samples,
the Min and Max.

It is possible:
- to detect incorrect representation due to under-sampling
« to display short-term events (Glitch, > 10 ns).
Whatever time base is used, short-term events (Glitch, > 10 ns) are
displayed.
@} The "v"" symbol indicates that the "Min/Max Acquisition" mode is active.

150 MHz virtual digital oscilloscopes Il - 55



Oscilloscope Instrument - The "Horizontal" menu

"Oscilloscope" Instrument (contd.)

Average rate Selection of a rate to calculate an average for the displayed samples.

No averaging = Example: attenuation of the random noise observed on a signal.
Average rate: 2 . ) .
Average rate: 4 The averaging rates are:  no averaglng_ or
Average rate: 16 average rate: 2

Average: rate 64 average rate: 4
average rate: 16

average rate: 64

The calculation is performed using the following formula:
[Pixel y = Sample*1/Average rate + Pixel y., (1-1/Average rate)

with:
Sample Value of new sample acquired at abscissa t
Pixel N Ordinate of pixel with abscissa t on the screen, at moment N

Pixel N-1 Ordinate of pixel with abscissa t on the screen, at moment N-1

¢ It is only possible to obtain the average rate if the Repetitive Signal option is
activated.
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Oscilloscope Instrument - The "Display" menu

"Oscilloscope” Instrument (contd.)

The "Display”
menu

Grid B4

Vertical unit

Display modes

Vector

Envelope

sets the parameters for the following displays:
e Grid
* Vertical unit
* Display mode: Vector or Envelope
e Zoom Off

e XY

Instrument  Mertical Trioger  Horizontal | Display  Measure  Memory  Tools  #

v

¥ i5rid

Werkical unit

Display Mode K » ¥ Vector
Faam OFF Envelope

Y

Display with or without grid lines

Display in the Oscilloscope Trace
FFT Trace and
XY Trace windows
of the vertical unit,
the input coupling and
the BWL selection of each active channel.

There are two display modes available:

A vector is traced at the centre of the sample.

The minimum and maximum observed on each horizontal position of the
screen are displayed. This mode is used to display drifting in time or
modulation.

The “ v symbol indicates the active display mode.
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Oscilloscope Instrument - The "Display" menu

"Oscilloscope" Instrument (contd.)

Zoom Off

Horizontal ZOOM

«(ﬂ Q»

Selecting Zoom Off returns the user to the non-zoom representation of
traces: clicking on the button has the same effect.

A dynamic zoom is obtained by clicking on the @ button at the foot of
the Oscilloscope Trace or FFT Trace panel.

A static zoom is obtained by clicking on the button on the

Oscilloscope Control panel. The Zoom Off function only applies to the
dynamic zoom.

Enlarge mode (dynamic horizontal zoom) is indicated by the presence of
the 3 buttons opposite, at the foot of the Oscilloscope Trace or FFT Trace
panel.

When the FFT function is activated, the dynamic zoom on the time
representation is not operative.

_|o) x|
=218 CH1: S00mv-0C
CH2Z: 1,004 bl 15M iz
d< =962z
174 = 10.4kHz
CH1 / /
1 =140
dv =282y

100ps/div RUN
¥ T | [+]
EEE
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Oscilloscope Instrument - The "Display" menu

"Oscilloscope” Instrument (contd.)

XY...

F(t) and XY
representation of
these signals

X Example

Validation of XY mode.

The instrument adds a window containing the XY representation to the
current f(t) and FFT representations. The windows are simultaneously
updated.

The XY source menu is used for assigning one of the 4 traces available
to the X (horizontal) and Y axes (vertical).

x x
# Y # Y
% CH1 £ CHI % CHI £ CHI
& CH2 & CHZ2 & CH2 & CHZ2
" CH3 " CH3 OMATHZ ¢ MATH3A
" CH4 " CH4 O MATH4 € MATH4
Ok Ok
MTX 1054: MTX 1052:

Validation of selections using the button opposite.

» Each axis is graduated into 8 divisions.
* The X and Y axes have the nr. of the channel that is assigned to them.
» The "+ " symbols indicate the traces selected for each axis.

&1 = TE.2us

CHT: B00nty-[C
CHZ: 1.00v-AL-bil 15MHz

it

50 0ps/div RUN

4 =48.1ps
1/d= = 20.8kHz

CH1
71 = B4Tml

dy = 253 |

3

I

®=CHI CH: 50fmiv-DE

%1 =145y CHZ: 1[04 bl 15HIHz

¢ = 264V
¥ = CH2

¥1 =190

oy’ = 377

Jra

XY CH1&CH2: trace window: XY representation

In XY mode, there are 2 manual measurement cursors
(X1 Y1) and( ). The vertical calibres of the traces selected for XY
display are indicated on the top left of the window.

The manual measurement cursors of the XY Trace window are separate
from those of the Oscilloscope Trace window.

150 MHz virtual digital oscilloscopes
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Oscilloscope Instrument - The "Measurement” menu

"Oscilloscope" Instrument (contd.)

The selects the Reference Trace for:
"Measurement" « automatic measurement
menu » phase measurement (automatic or manual)
« measurement with a manual cursor
Instrument  Mertical Trioger Horizontal  Display | Measure  Memory  Tools  #
<+ Reference b
Trace? Aubamatic measurements
#uto Phase Measurement
Traces Manual measurements (dtidy)
Manual Phase Measurements
Tracel Phase Unattached cursors
Tracez Phase
Trace3 Phase
Traced Phase
Reference
Trace 1  Selecting one of the active traces for which automatic or manual
Trace 2 measurements are to be made.
gggg i Only active traces can be selected. Inactive traces are shown greyed out.
@ The "v"" symbol indicates the reference trace selected.
The measurement reference "Ref: Trace 1, 2, 3, 4" can also be selected
IHef: Tracel = from the toolbar.
Automatic Opens the Automatic measurements window.
measurements x|
Ymin= 1123 Trize= 28.50p=
Ymak = 1.193% Trall= 28.39)=
Yop = 2316Y W+ = B00Gps
View = -1.091 % Wi = 49.93p=
YWhigh=  1.143% B 100.0p=
YWamp=  Z234% F o= 9.995kHz
ime = B00.6mY OCc = A0.0%
Yawg=  31.53mv bW = 4
Over+= 20% Ower-= 1.0%
Sum = 15.20ps
The 19 automatic measurements are made on the reference trace
selected. All the measurements that can be performed on this trace are
displayed and refreshed.
(- - - -) is displayed for measurements that cannot be performed.
The window is closed by clicking on the x icon.
I - 60 150 MHz virtual digital oscilloscopes



Oscilloscope Instrument - The "Measurement" menu

"Oscilloscope”

Instrument (contd.)

¢

19 automatic
measurements

Vmin
Vmax
Vpp
Viow
Vhigh
Vamp
Vrms
Vavg
Over+
Tm
Td
W+
W-

P

F

DC

N
Over-
Sum

Measurement
conditions

Activation of automatic measurement does not display the cursors in the
trace display window. For measurements on periodic signals, choose the
time base coefficient so that at least 2 signal periods are displayed on the
screen.

minimum peak voltage

maximum peak voltage

peak-to-peak voltage

established low voltage

established high voltage

amplitude

rms voltage

average voltage

positive overshoot

rise time

fall time

positive pulse width (at 50 % of Vamp)
negative pulse width (at 50 % of Vamp)
period

frequency

cyclic ratio

number of pulses

negative overshoot

sum of elementary areas (= integral)

« The measurements are made on the displayed part of the trace.

- Any change to the signal will lead to updating of the measurements.
They are refreshed in step with acquisition.

« For greater accuracy of the measurements displayed:
1. represent at least two complete periods for the signal

2. choose the calibre and vertical position so that the peak-to-peak
amplitude of the signal to be measured is represented on 4 to 7
divisions of the screen.

150 MHz virtual digital oscilloscopes
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Oscilloscope Instrument - The "Measurement” menu

"Oscilloscope" Instrument (contd.)

Automatic
measurement ‘P:1/F
presentation
L L
0 > max
100% AT PS n
90% Vihaut
V.moy
50% Vamp | Vpp
10%
0% / VAVAJ ‘u -w Vlbasv
Vmin
™ e

» Positive overshoot = [100 * (Vmax — Vhigh)] / Vamp

* Negative overshoot = [100 * (Vmin — Vlow)] / Vamp

1 i=n
* Vrms = [;Z(M _yGND)Z]]JZ
i=0

1 &=n
* Vavg= ;Z(yi ~Yeno)
i=0

Yenp = Value of the point representing zero Volts
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Oscilloscope Instrument - The "Measurement" menu

"Oscilloscope" Instrument (contd.)

Measurement phase Measurement of a trace phase compared with a reference trace (See 8.
Reference Measurement).

Tracel Phase Selecting of the trace on which phase measurements are to be performed.

Trace2 Phase g deactivate phase measurement, deselect the selected phase
Trace3 Phase  measurement.

Traced4 Phase

Automatic phase measurement:

* The "v" symbol indicates the trace selected for phase measurement.

» Activation of phase measurement displays 3 cursors:

2 automatic measurement cursors on the reference trace
indicate the signal period ( and cursors).

A black cursor is positioned on the trace where
phase measurement is to be carried out (CH2 in our example).

These 3 cursors are automatically placed on the reference and
measurement traces; they cannot be moved.

* The phase measurement (in 9 of the trace selected (CH2) compared with

the reference trace (CH1) is indicated in the measurement display zone (22
Example: CH2/CH1 phase = 181.79.

“ - ¥irtuall - Trace Oscilloscope _ Inlﬂ

1 =7elps

dx = 2.10ms
1/dX = 47EHz

CH1
1 = 9.38m

dv' = 312k

Phase CH2/CH1:
1817

1.00ms/diy. RUH

&Y
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Oscilloscope Instrument - The "Measurement” menu

"Oscilloscope" Instrument (contd.)

If the measurement cannot be performed, " - - - -" is displayed . For
example, if the time base chosen does not enable 2 complete signal
periods to be represented:

HE _ virtuall - Trace Oscilloscope o x|
#1=152ps

d¥ = 836ps
1/d% = 1.20kHz

CH1
1 = -394

v = 431 /

| )

Phase CH2/CH1:

200ps/div RUM
(
Manual Cursor measurements
measurements The and measurement cursors are displayed as soon as the
(dt, dv) menu is activated.
1o/
#1=902ps
d = 1.05ms
1/d¥ = 950Hz
CH1
Y1 = B97my
di =1.21%
iz T
500ps/div RUN
The two measurements made are:
dX =dt (time deviation between the two cursors)
dY =dv (voltage deviation between the two cursors).
The measurements performed and the cursors are linked to the selected
reference trace (see 8. Reference Measurement).
« The "v" symbol indicates that the manual measurements
(dt, dv) are active.
* The measurement cursors can be moved directly with the mouse.
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Oscilloscope Instrument - The "Measurement" menu

"Oscilloscope" Instrument (contd.)

« If the unattached cursors option is not activated (see 8. Measurement).
the cursors will remain linked to the reference trace during movement.
If the option is active, the cursors can be moved anywhere in the trace
display window.
* The dt and dv measurements in relation to the selected reference
are indicated in the measurement display area.

22 Example: (1)dt = dX = 1.05 ms, dv =dY =1.21V

Manual phase If manual phase measurement is selected:

measurement The three cursors are unattached and can be placed anywhere in the

trace display window:

The and cursors determine the reference period for
calculation of the phase and the dephasing value displayed depends on
the position of the black cursor in relation to these 2 cursors.

ol

1 = 208ps

d< =1.53ms

1/d = E53He
CH1

1 = -3.90m

i = 4 By
MATH2

1 = -3.90m

' = 4 Bl EX
CH3

1=

dr=..
MATH4

V1=

dr= .

Phase:
180.9°

Zﬂllr_s!div RUH

¢ For manual measurement of the phase, a signal on the screen is all that
is needed.
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Oscilloscope Instrument - The "Measurement” menu

"Oscilloscope" Instrument (contd.)

Unattached manual to link/unlink the (blue and ) manual measurement cursors to/from
cursors the reference trace.

When the "Unattached cursors" menu is selected, the blue and
cursors can be moved freely over the whole screen.

B8 - virtuall - Trace Oscilloscope _ ol

#1=902ps

dx =1.05ms
1/dx = 950Hz

CH1
1 = 537mY

dv =121

MATH2
1 = 537mV

[ [

d =121

CH
Y=

dr'=..
MATH4
=

dy'= ..

500ps/div RUN

d « The "v" symbol indicates that the "Unattached cursors"
menu is active.

* To deactivate this menu, de-select it with the mouse.

» For automatic measurement and automatic phase measurement, the
cursors are fixed: they cannot be moved. The Unattached cursors menu
will be inactive.

Particular case [ Automatic Measurement and Manual Measurement are both activated,
the 2 displays are simultaneous:

» The automatic measurement window is still active.

« The manual "dv, dt" measurement values corresponding to cursor
positions are displayed beside the trace in the Oscilloscope Trace
window.
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Oscilloscope Instrument - The "Memory" menu

"Oscilloscope" Instrument (contd.)

The "Memory" saves and calls up the following files: settings (.CFG)

menu trace (.TRC)
samples (.TXT)
function (.FCT)

Instrument  MWertical Trioger Horizontal  Display  Measure | Memory Tools 7

.

Tracel -= Refl
Tracez -= Refz
Traces -= Ref3
Traced -= Ref4

“«
Tracez Save |\ TxT' r Setup L
Traces Recall ' TRC' r l
Traced Save
Recall ‘
Trace 1 2 Ref. 1 Saving of the trace selected to its volatile reference memory:
Trace 2 - Ref. 2 = Example: Trace 1 in Ref. 1. 1

Trace 3 2 Ref. 3

Trace 4 S Ref. 4 The 4 traces have their reference memory.

The time base coefficient and vertical sensitivity of the reference are
indicated in the colour of the reference:

= Example REF1: 1ms, 200mV and

E— ¥irtuall - Trace Dscilloscope ;Iglil

A1 = 200ps CH1: 500my-DC CHZ: 50.0mvEaC
CHZ T.00v-AC CHE: B0.Omivtal

d= =1.60ms

1/dX = G25Hz

CH1 e e g el e =
1 =152

dv' = 300V

CH2
Y1 =300

dv = GO0 g, T L
CH3 \

1 = 150

' = 300t

CH4
1 =150

i’ = 300m

ZD_ﬂr_sfdiv RUM

g . Only the 500 counts displayed on the screen are stored (not the 50
kcounts acquired); as a result, a Ref. x cannot be zoomed.

* All active channels can be simultaneously referenced with the (%1 icon
on the toolbar.
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Oscilloscope Instrument - The "Memory" menu

"Oscilloscope" Instrument (contd.)

Saving atrace:

Save .TRC

Save. TXT

» To facilitate comparison, the reference trace must have the same
characteristics as the associated trace (sensitivity and time base)

» Atrace can only be saved in its reference memory if it is present on the
screen

» The memorized traces are displayed in a light colour, accompanied by
their reference number.

e The "v" symbol in the menu means that the corresponding trace
has been saved in the reference memory and that it is present on the
screen.

« A reference trace cannot be moved.

» Areference memory can be deactivated by deselecting it via the
Memory menu.

The trace in Ref. is not lost if you exit and open a new work session with the
same instrument settings file (MTX1052, in our example).

x
Existing Ozcillozcope:
Imstrument name: IP Address:
MTx1052 14 3 200 B&
A To, ﬂ MALC address
Tl R ... P
T R 00-50-C2-23-18-3C
Load... Eraze
Mew Dzcillozcope: Create. ..
E xit

Saving a Trace (in the non-volatile memory, the PC hard disk): 50,000
counts are saved.

It can be saved in two formats: ".TRC" or ".TXT".

Saving files to recall them in the trace window

The files saved will take the extension .TRC; they can be recalled via the
"Memory-> Trace = Recall TRC" menu.

Saving files for export to another application

The files saved have the extension .TXT; they cannot be recalled by the "Trace
- Recall TRC" menu for screen display. However, they can be exported in a
standard format for use in another programme (spreadsheet, etc.).

(™= Example: Microsoft EXCEL) using the menu "Util = Export to EXCEL".
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Oscilloscope Instrument - The "Memory" menu

"Oscilloscope" Instrument (contd.)

2= Example of saving  When the menu "Memory > Save. TRC' - Tracel" menu is selected, the
a .TRC trace file  following window is displayed:

save. 21X

Directory y - .
Histany: I CHSCOPEinEE=NTRC J
Enreqistrer dans I_}TFH: j . Ifii T
(= est TRC:

Mo du fichier ; I".THE Enregizstrer

Tupe: I*.THE j Annuler |

» Choose the save directory.

Enter the name of the file to be saved using the keyboard (*=. : test. TRC).
* Click on to save the file.

The name of the file saved takes the extension .TRC .
» Tracel is saved as a .TXT file via the menu "Memory - Save *.TXT >

Tracel". The name of the file saved then takes the extension .TXT (text
format) .

* To exit the menu without saving, click on ﬂl.
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Oscilloscope Instrument - The "Memory" menu

"Oscilloscope" Instrument (contd.)

Recall .TRC If "Memory - Trace - Recall . TRC’ - Tracel" is selected, the following
window is displayed:

2]
Directary . - =
Histon: I CASCOPEIR@BOXNTRE J
Begarder dans : I_}THE j - -
(Ehtest, TRC:

Mom du fichier ; [ TRC oK |
Fizhiers de twpe : |"_TF|C j Annler |

The list contains the .TRC files saved in the C:\TRC directory via the
"Trace > Save.TRC" menu.

Select a file and click on to call it up.

The trace is displayed on the channel selected, CHx (= : CH1):

On the Oscilloscope control panel:
- CH1 is replaced with MEM1
- the Autoset button is replaced with the time base value
and by the name of the trace record saved.

¥ - MT%1054 MTX1054 - Oscilloscope Control B ]
Instrument  Mertical Trigger Horizontal Display  Measure  Memory  Tools 7

MrEL] F BRI Rt = 1L @) &% /

Yertical ) / /
¢ [H2 &  [CH3 6 CH4
Prabe: 4 1w 4 1w 4 1w
Vol/div 500 4 5.00my 2 s0.0my 4 s0.0my
Coupling: AL ﬂ &L ﬂ AL ﬂ AC
Poston. 3 S45mv  F emv  F owomv 4 oo
Bl MHaone ﬂ Maone ﬂ MHaone ﬂ Maone
125nz/div
best TR | Autozet CHZ l | Autozet CH3 l | Autozet CH4 l
Trnigger Honzontal
_ _ T/div: H-poz Trigger:
b ade: ﬂ.ﬁ.utu Trig.: ﬂ b air ﬂ 100ps ﬁ 500 div
Source: ﬂ CH1 Slope: SR
(O MATH, MATH4 | AauTosET | |RUN /STOP|
’ : AUTO LEVEL B0%
for the MTX 1052 Level q oo | l CAPTURE..|  FFT>>» |

Anrulsr | To exit the “Open® window without calling up a trace, click on the button
opposite.
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Oscilloscope Instrument - The "Memory" menu

"Oscilloscope" Instrument (contd.)

If the user does a CAPTURE of the traces (X : MEM1, CH2, CH3 and
CH4) the following window is displayed:

ﬂ - ¥irtuall - Capture: Trace oscilloscope

FH
2
3
F4

7

Y
v

T

w1 =23

d¥ = 70 dps
1/d =14 2kHz

MEM1
1 =116

dr' = 236

i

CH2
1= 228

g = 4.73

CH3
1 = 114m'

g’ = 236m'

CH4
1 = 114mt

g’ = 236m"

ax = T47ue

20008/ g

100pz/div

The following are indicated in this window:

» the current time base in s/div (black colour) corresponding to the
channels not saved

» the time base of the trace saved (colour of the MEMX trace)
*  When ZOOM coefficient values are changed, the CHx channel time

base coefficients change.
» If manual cursors are present, the values of dX

and dYs are indicated, corresponding to the CHx and MEMx channels,
for all the ZOOM coefficients.

22 In the above  The channels CH2, CH3, CH4 are acquired with a time base coefficient of
example, MTX 1054: 100us/div.

The channel saved MEM1 was acquired with a time base coefficient of
200us/div.

If a ZOOM coefficient of 2 is applied to these 4 traces, the time bases
zoomed are 50ps/div. for CH2, CH3, CH4 traces and 100ps/div. for the
MEML trace.
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Oscilloscope Instrument - The "Memory" menu

"Oscilloscope" Instrument (contd.)

&
Ix

ﬂ - ¥irtuall - Capture: Trace oscilloscope

T
| ;
Fz AEAIAC AL AT ?‘?T

S0P

|| ¥ T

5 N NA N & "
BT 100 st

%1 = 3860 T

d+ = 73 9=
1/d% =13.8kHz

MEM1 bk
1 =117 I

g’ = 2.36%

CH2
Y1 = 230V

dr' = 4.7

CH3
1 = 115m!

g’ = 236m"

CH4
1 = 115m"

di' = 236mh
X = T48ue

T i H0. 0psldiv

On the traces zoomed, the value of dX between the X1 and X2 cursors is:
dX =73.9us for the CH2, 3, 4 traces and dX = 148us for MEML1.

@ When a trace is recalled, "MEMX" appears in the destination trace channel
zone. The sensitivity, coupling and band limitation become those of the
trace restored (they cannot be modified).
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Oscilloscope Instrument - The "Memory" menu

"Oscilloscope" Instrument (contd.)

Settings saving or recalling an instrument settings.
Saving if selected, opens the following window:
save. 21|
Drirectany - - -
Rty | C\SCOPEinGBOX =l
Enreqgistrer dans I_;' SCOPEinEE DX j L] |‘_"“fE Ef-
| ybitmap MT%1052.ini CFG
|2 driver USE MT31054, il CFG
C)FCT MT¥,ini CFi3
| Ihelp
ITRC
\ivisa
Marn du fichier : I“.CFG Enregiztrer I
Type I"_EFG j Annuler |

» The Filename box contains the default name *.CFG This file contains
the parameters of the instrument configuration when the window is
opened.

» Enter the filename with the keyboard

* Click on I@ to save the instrument settings.
(save file: extension .CFG)

Annuler | To exit the window without saving.

Recall if selected, opens the following window:

2x
Drirectany - - =
Rty | C\SCOPEinGBOX =l
Regarder dans: | ) SCOPEIn@BOX ~| & ® -
| Ebitrnap! MT%1052 ini. CFG
L) driver USE MT¥1054.inl.CFG
[C)FCT MTH.ini, CFG
| )help
I TRE
\ivisa
Mam du fichier : [*.CFG oK |
Fichiers de tbype I"_EFG j Annuler |

» This window shows a list of the files (.CFG) saved via the "Settings >
Save" menu.

» Select the file to be called up by clicking with the mouse.
* Then click on the button to recall the settings saved.

Anruler | To exit the menu without recalling the settings.
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Oscilloscope Instrument - The "Tools" menu

"Oscilloscope" Instrument (contd.)

The "Tools" menu  allows the following functions to be carried out:
« network settings
e printing
« export to Excel
- choice of language
» system info display
- software updating

Instrument  Mertical Trigger Horizonkal Display  Measure  Memory | Tools 7

'

Metwark, ..
¥ English Prink. .. Zkr[+P
Frangais Export bo EXCEL. ..
s 4—
Esparial System Infos. .,
Italiano Firrnware update ...

Network configures the oscilloscope Ethernet link

i ETHERNET configuration x|

—MALC address

00-50-C2-23-1B-58

P Addresz: 143 208 2

Dyt bl o

RS

Computer [P address - 14.3.212.15

MAC address  This is unique and cannot be modified by the user. It identifies the
instrument on the network.

Advanced >3 IP address The user may keep the default IP address or enter a new
one via the keyboard.

Subnet mask Input of the network mask
Gateway Programming of the gateway IP address (if a gateway is
used)
Validation of the new configuration settings.

Exit without validation
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Oscilloscope Instrument - The "Util" menu

"Oscilloscope" Instrument (contd.)

Print ...

Purtrait
Landscape

Export to EXCEL...

et x|
Select the windows to be printed:
W Conbal panel
W wiaveform panel
..... .

Partrait
Landzcape

FERRLE ST L

Select the printer: [
Minolta Di3010 PCLE

PDFCreatar i
i binlta Dt 0 PCLE J
Microzoft Office Document Image Writer
HF Lazerlet BL
HF Lazerlet 4

l

This window allows the selection of the panel(s) that you wish to print. The
paper orientation (Portrait/Landscape) is selected with the switch opposite.

Start printing

Exit without printing

 either by clicking on the 2€ icon on the toolbar
« orvia the menu "Util > Export to EXCEL".

The following menu appears: "Loading samples ...”

It indicates the transfer of 50,000 samples corresponding to each trace
active at the time of the click.

Once the transfer is finished, the Capture Trace and Export to Excel
windows are displayed.
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Oscilloscope Instrument - The "Tools" menu

"Oscilloscope”

Instrument (contd.)

™ Traces captured at
the time of the click

T Export activation
window

The memory zone to be exported corresponds to the one displayed in the
black frame of the first trace, itself represented on the lower graph. It can be

delimited using the Horizontal Zoom @ a and by moving the frame with
the mouse or the buttons opposite.

The time necessary for an export to EXCEL depends on the number of
samples to be exported.

i _ yirtuall - Capture: Trace oscilloscope O] =|

&
S T
=

%7 = Blaps

¥ = 161psz
1/d# = B.23kHz —

CH1 eiinseprambln
1 =153

g’ = 3.01%

CH2
1 = 3.01%

dv = B.01Y A . \\_

CH3 w7 ' B
1 = 150m
d' = 301 v \
CH4

1 = 150mY
¥ = 301 my bosmmm e e
20.0psldiv
o)
i - MTX1054 - Export to EXCEL... x|
YWiorking Directarny
c:4SCOPEinGzB 03 Browse. ..
EXCEL Sheet [*=L5] soopeboR007 =l
Meszzage
Pl g oo D st
HER
Launch Excel i § | Cancel '
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Oscilloscope Instrument - The "Util" menu

"Oscilloscope" Instrument (contd.)

« Name the EXCEL spreadsheet (default name: scopebox001.xIs).
« Choose the Working directory by clicking on "Browse"
 Click on Done.

- Start Excel by clicking on the corresponding button.

%% _ MTX1054 - Export to EXCEL... x|

“Working Directon
c:\SCOPEInEE D

EXCEL Sheet [*#L5] soopehor0T ks

Mesrzage
EXCEL Ready!

-

AR i E wpart Cancel
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Oscilloscope Instrument - The "Tools" menu

"Oscilloscope" Instrument (contd.)

E wpoirt

- Start the export by clicking on Export.

£ Microsoft Excel - scopebox005.xls

Fichier Edition Affichage Insertion Format Oubls Données Fenstre 2

|
NEESSRY|[sB@E 5 |@= 48l lE 2w - - 62 5|E
Al ~ =]
A [ B [ E [ D [ E [ F [ G [ H
1 | CH1 CH2 CH3 CH4
12| 1 (s) v v v v
13| 00004 0914772727 184375 0125 000078126
| 4| 0,00040002| -0,922685227 1875 0,1234375 000078125
|5 | 0,00040004| 0914772727 1959375 0,1234376)  0,0015625
|6 | 0,00040006| -0,922685227 194375 012266625 000234375
[ 7 | 0,00040008 -0 914772727 21889375 -0,12421875 00015625
| 8 | 0,0004001 0930397727 -1,859375 -0,1234375 0,00234375
[ 9 | 0,00040012 -0 906960227 -184376 -0,12421875 0,00078126
[ 10| 0,00040014 -0 922585227 -1876  -012421875 0,00078126
[ 11] 0,00040016 -0,930397727 -1875 -0,1234375 00015625
[12] 0,00040018 -0 922585227 -1,889375 -0,12421875 0,0015625
[ 13| 0,0004002 0930397727 -1,889375 -0,12421875 0,0015625
[ 14| 000040022 -0 914772727 -1,875 -0,125 0,0015625
| 15| 0,00040024 -0 S0BS60227 -1875 -0,12421875 0,00234375
|16 | 0,00040026| -0,922585227 1959375 -0,12421875] 00015625
117 | 0,00040026| -0,930397727 -1959375 -0,12266626 000078125
|18 00004003 -0 330397727 - BI0ZE 012266626 00015625
119 000040032 0914772727 1959375 -0,12421875 00015625
|20 0,00040034| -0,930397727 1875 012266625 000078125
121 0,00040036| -0,922585227 -1875 012421875 00015625
122 0,00040038| -0,914772727 -1,959375 -0,12421875|  0,00078125
123 0,0004004 | -0, 330397727 -1,959375 -0,12421875|  0,0015625
|24 | 0,00040042| -0,946022727 184376 01234375 0,0015625
125 | 0,00040044) -0,938210227 1959375 -0,12421875|  0,00078125
|26 | 0,00040046| -0,930397727 -1959375 -0,12266625  0,00079125
|27 | 0,00040046| -0,922585227 1875 0125 0,00078125
|28 0,0004005, 0330397727 194375 -0,12421875 i
|29 0,00040052| -0,938210227 1875, -0,12266626 000078125
[30] 0,00040054| -0,938210227 1875, -0,12266626 000078125
[31] 0,00040056| -0,922685227 194376 0,12421875 00015626
[32] 0,000400568| -0,922685227 1959375 -0,12421876 000078125
|33 00004008, -0 930397727 -1959375 -0,12266626) 000078125
|34 | 0,00040062| -0,930397727 1959375 -0,12421876 000078125
|35 | 0,00040064| -0,938210227 -1959375 012266626 000078125
| 36 | 0,00040066  -0,938210227 -1,859375 -0,1234375 0,00078125
|37 | 0,00040068  -0,930397727 -1,889376  -0,12265626 0,00234375
| 38 | 0,0004007 0938210227 218893756 -0,12421875 0,00078126
[39 0,00040072  -0,930397727 -1,859375  -0,12421875 0,00078125
[ 40| 0,00040074  -0,938210227 -1,859375 -0,1234375 0,00078125
[41] 0,00040076  -0,930397727 -1,889375 -0,1234375 0,0015625
42 000040075 -0 93039772 -1.859375 -0.1234375 0.00ME625 Jﬂ
14 [ 4 [y [\ Feuill { Feulz f Feuils [« |
Frét [ I v e |

When the operation has finished the message Sheet Ready is displayed in
the Message box.

EXCEL Sheet [*#L5]

SCOPEinEE 0002 s

Mesrzage

EXCEL Ready!
Sheet ready.

A A

i E wpart 1 | Cancel
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Oscilloscope Instrument - The "Util" menu

"Oscilloscope" Instrument (contd.)

Language

System info ...

Selection of the language:
« English
» Francais
« Deutsch
 Espafiol
- ltaliano

Display of data concerning the operation of the instrument since it was first

used:

» the number of times switched on

» the number of hours of use
» the date last calibrated

» the recommended date for the next calibration.

ﬂ System informations

x|

Power on sequences: 19

O perating tirme(hours); 64.13

Lazt calibration date: 200741043

Mext calibration date: 20024103
Ok

¢ The instrument time is automatically set to that of the PC when a working

Upgrade B8 putomatic update

firmware ...

Ok

session is set up.

When a working session is closed, the instrument switches to low
consumption mode, if not in recorder mode.
It automatically switches to normal consumption when a new working

session is set up.

File update [*.bin)

%S COPEin@E 0xhS COPEinGE O _v1_00 bin
“'ou can find the file update on the Support Sike

Automatic update ; 3 minutes approx.

1 - Memary farmatting
o 2 - Pragram downloading
o 3 - Pragram writing

. 4 - Reboating the ozcilozcope

In progress ...

| E:

Ok

Cancel

00:a0

-

« Select the new version of the embedded software to be loaded.

« Click on the button opposite.
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Oscilloscope Instrument - The "Tools" menu

"Oscilloscope" Instrument (contd.)

4 steps i automatic update X

c:\SCOPEinEED

Y'ou can find the file update on the Support Site

Automatic update : 3 minutes appros.

1 - temany formatting

’ 2 - Program downloading

o 3 - Program wiriting

4 - Rebacting the ascilloscope

In progress ...
15 %

A red LED and bargraph indicate the progress of the update.

When the update is finished, the instrument restarts with the new
embedded software.

If a problem occurs during the update (*=.: power cut during step 2), the
following message is displayed:

x|

Update Failure, - step 2 -
Program downloading Failed.

Check that the instrument is powered and correctly connected to the ETHERMET nebwork,
Try ko reconneck the scope Fram ToalsiMebwaork, .. menu,

=

Check the instrument connection to the Ethernet network.

. Check for the presence of the mains supply (the red LED on the back
panel of the instrument should be lit)

Wait for 3 minutes (installation of the software in the memory).
Then go to the menu Util > Network.

Click on the OK button in the Ethernet Configuration window.
Restore the Ethernet connection.

N

o oMW
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Oscilloscope Instrument — The "Help" Menu

"Oscilloscope" Instrument (contd.)

The "?" Menu : _ _ _
Instrument  Wertical Trigger Horizontal Display  Measure  Memory  Tools |T

v

Help
About, .

Help opens the virtual oscilloscope user manual. The user can read the
chapters of the manual with the oscilloscope still operative.

¢ This function can also be accessed by clicking on the % icon on the
toolbar.

About ... opens the following window with:

1,Nw|¢l|ru|p

I nnnmnm

Firrmware . MTX1054, v1.00/7/ADA. 8888692GCL

www metrix fr

wmsliiix

« the PC software version: SCOPEin@BOX V1.00
« The embedded Firmware version: MTX1054,V1.00/7/A0A

the name of the instrument,

- embedded software version,

- configuration (Analyser, Recorder ...)
- hardware version.

Click on the window to close.

Reminder By logging on to the www.chauvin-arnoux.com web site, the user can
download updates after inputting identification details.

A product support technician will answer any questions via the email
address.
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Oscilloscope with SPO Persistence Instrument

"Oscilloscope with SPO Persistence" instrument

Selection Smart Persistence Oscilloscope (SPO) mode is activated from the
Instrument menu.

Instrurient  Wertical Trigger Horizonkal Display  Measure  Memory Tools 7

v

Dsrilloscope

¥ SPC Persistence
Recorder
Analyser

Exxit

Presentation SPO Persistence:
- displays unstable, transient phenomena and glitch
- displays the evolution of the signal over a period of time, jitter and
modulation in the same way as when an analogue oscilloscope is used
- causes acquisition to persist for a set period of time in order to observe
trace aggregation.
The light intensity or colour assigned to the point on the screen diminishes
if not renewed when a new acquisition process is implemented.
Acquisition is made according to 3 dimensions:
- time
- amplitude
- occurrence, which is a new dimension.

Acquisition SPO processing optimises the detection of transitory phenomena:

without SPO with SPO

Acquisition tasks and processing are Acquisition tasks and processing are in
serial. parallel.

The number of acquisitions per second
can be multiplied by 100. The idle time
between two acquisitions is thus
considerably reduced.

1 acquisition = 1 display N acquisitions = one display
‘-’1 Acquisition P| Traitement >| Affichage ’—‘ ’_’_» Trra;tsi?:m T;;;lgt
Representation on the screen of 500 Representation on the screen of 50,000
points out of the 50,000 points points acquired using an appropriate
acquired. compression system.
Display of a segment to link the two Display of a cloud of points not
points. interconnected. No interpolation.

Occurrence SPO brings a statistical dimension to the breakdown of samples.
The colour or light intensity highlight signal irregularities. They also enable a
distinction to be made between rare points and frequent points.
These settings can be modified by adjusting the persistence period.
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Oscilloscope with SPO Persistence Instrument

"Oscilloscope with SPO Persistence" instrument

> Examples Monochrome representation (one
colour per trace):

- the dark green points recur
frequently,

- the light green points recur less
frequently.

Multicolour representation:

- the red points are often renewed
- the purple points are renewed less
often.

Display On the Instrument menu, click on SPO Persistence (or click on the SPO kM
icon on the toolbar).

The Oscilloscope Control Panel and Oscilloscope Trace display window

appear.
SPO Control Panel I _ MTX1054 MTX1054 - Dscilloscope Control i ]
Instrument  Werkical Trigger Horizontal Display  Measure  Memory  Tools ? 0
T -

MMEL] @ BErL sl ¢

Yertical / /

& CH1 & CH2 ¢ CH & CH

Pobe: 3 100 4 1o 4w 4 1

Volidiv: 3 200my 4 zowv 2 s0omy 4 so.omv

Coupling: ﬂ oC ﬂ LC ﬂ AC ﬁ Al

Poston. 4 c8iemv 4 4mv  F ooomv  F 4wy

Bl ﬁ Haone ﬂ Maohe ﬂ M ohe ﬂ M one

Trigger Hornizontal

] T /diw: H-pos Trigger:
Mode: 3 Auto Tig: STV 100 S
Source: ﬂ CH1 Slope: R
| autoser | |Run/sTOP|
(O MATH3, MATHA4 for TV Line: ﬂ 98 -
the MTX 1052 L9 ;;a
-

The toolbars and drop-down menus are identical to those in
Oscilloscope mode, the settings boxes also.

An SPO sign at the bottom right of the screen indicates to the
< f"g user that the oscilloscope is operating in analogue persistence
i mode.
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Oscilloscope with SPO Persistence Instrument

"Oscilloscope with SPO Persistence" Instrument (contd.)

Oscilloscope Trace
Window

=[O0 x|
=1 =10.0pz
di = B0.0ps .r__.:; i I_:{-___p.
1/d% = 12.5kHz i r— ' -
1 =122 B onpEs
. - 2 - 5 T -
dr=140 joackitl, L E ; i p
CH | R A e
1= e R, T .
A P
R it o
CH3
1=
L. o
di'= . HE o
CH4 T P
1= = ==
Clialt 10.DpsSdiv BN
Duration ﬁ 100mz Multicolor W I |I Refrezh | +4+

Period

Multicolour

*y

Setting the point persistence period:

* 100 ms

* 200 ms

* 500 ms

e 1ls

* 2s

*5s

* 10s
infinite (all the points acquired since the last time acquisition was
started are aggregated)

Setting the representation type:

« With Multicolour validated:
- the brightest colour is assigned to the most frequent points:
red
- the dullest colour is assigned to the least frequent points:
purple

« With Multicolour not validated:
- the darkest colour is assigned to the most frequent points:

(= Example: bright red for channel CH1)

- the lightest colour to the least frequent points
(= Example: very light red for channel CH1)

Screen refreshment

By clicking on this button, the points displayed are erased and the
acquisition system reset.
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Oscilloscope with SPO Persistence Instrument

"Oscilloscope with SPO Persistence" instrument

Menus

Vertical

Trigger

Horizontal

Display

Measurement

Memory

Tools

||?||

The Vertical menu limits the user to the choice of the vertical unit.
Mathematical functions cannot be defined.

Ditto Oscilloscope mode.

The Horizontal menu limits the user to the selection/deselection of Min/Max
acquisition mode.

The Display menu limits the user to activation/deactivation of display of the
grid or units, coupling and limitation of the band of each channel active on
the trace.

The Measurement menu is limited to manual measurement with unattached
cursors and manual phase measurement.

This menu enables traces to be saved/recalled to/from .PER files and
instrument settings in .CFG files.

Instrument  MWertical Trigger Horizontal Display  Measure | Memory  Tools 7

y

< I
Tracez Recall '.PER" » Setup F—P  Save
Traces Recall
Trace4

This menu is identical to oscilloscope mode but no EXCEL export is
possible.

This menu is identical to the one in Oscilloscope mode.
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Oscilloscope with SPO Persistence Instrument

(blank page required)
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Oscilloscope with SPO Persistence Instrument

(blank page required)
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Recorder Instrument - Display

"Recorder” Instrument

Presentation

Selection

Display

Recorder Control
Panel

a. —p

b./' B@| | IHef:TraCEE vI l_| §%| 7y

cC.—p

(D MATH3, MATHA4
for the MTX 1052

7

Insktrurnent

Open the Instrument menu and click on Record or

Instrurment

v

Dzrilloscope

Wertical

SPO Persistence

¥ Fecarder
analyser

Exit

Trigger

« Click on the Recorder icon on the toolbar

Display Measure Memory Tools 7

a. the drop-down menus

b. the tool bar

c. the setting boxes
d. the control buttons

Yertical

Trigger

S - MTX1054 MTX1054 - Recorder Control

Display Measure Memary Toaols 7

The recorder makes it possible to observe very slow phenomena that are
not visible in Oscilloscope mode.

It enables signals to be acquired over a maximum period of one month.

In addition, this mode is used to capture faults according to various criteria.
These faults can be stored in the form of files on the computer.

All the oscilloscope functions can be accessed and parameters set via:

=101 %]

_©

Yertical

Probe: -
Yalt/div: E
Coupling:
Puosition:

Bh/L: b

Trgger

Levell:

!
[

LER

Level:

Type:

!
[

Honzontal

Recaording time:

S ampling interval:

3818 mb

MHone

Mo triggering

& CH2
4 oo
A 5 Doy
DC
A 114
'_: M one
= IR,
'ﬁ SR
‘::i M triggering
:‘:;i 2z
T‘::i A0ps

. K
" CHz2 " CH4

- 1.00 bl 1.00
50, O 4 s0.0m
O (K]
g woomv  F oooav
-JI Mone :JI Maone
Y omowv  F 000
:_: Mo triggening :_: Mo triggering
RUM / STOP | CAPTURE... | &
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

a.the drop-down  Instrument Wertical Trigger Display Measure Memory Tools 7

menus . )
There is no Horizontal menu

b. the tool bar B@| | Ret Trace2 7] || &3¢ @

The functions of the icons on the toolbar are identical to those of the

oscilloscope.
c. the setting boxes
/ vEltiCﬂI R
& CH1 & [H2 & [CHz2 & CH
Piobe: 3 100 = L 4w 4 1o
Yol div: ﬁ 20 0 3 5. 00 :‘ A0, Ornt :": 50 O
L < Coupling: DC oC oC o
Posion. 3 #emv  F Atawv  F ooomv  F 000wy
BiwL: 3 Hare 3 Mone 3 Mone :f Mone
k = |
e Trigger |
levell: o 4 owaw ¥ oowv F om0
2 Level2: ? f (e ;‘, a:\ s
L Type: :"‘; Mo triggering :"‘; Mo triggering % Mo triggering :': Mo triggering
o Horizontal )
3.0  fecodingtime 3z RUN /SsToP| [ CAPTURE..
S ampling interval: j 40ps

N—
(O MATH3, MATH4
for the MTX 1052

1. Vertical box: the same as in Oscilloscope mode, the DC coupling is the
only one permitted for each channel due to the low frequency of the
signals analysed in this mode.

2. Trigger box: see the description on the next page.
3. Horizontal box: see the description on P. 93.

4., RUN/STOP and CAPTURE command buttons:

RUN: starts acquisition

RUN / STOP o
STOP: stops acquisition.

CAPTURE... | transfers the 50,000 points of a recording to the PC.
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

Trigger box

Level 1

Level 2

Type

Pretrig is
monitored for
each type of
trigger.

&

Tngger

lovell. o 3B4mv F o0zmmv F oo 3
[ 4 omw r
Type: :3 Less than 3 E mterior :4 Mo triggering :,'-1

Mo triggerning

Adjustment of the main trigger threshold level using the mouse or

keyboard.

Adjustment of the auxiliary trigger level using the mouse or keyboard. This
adjustment is only active if the Exterior trigger Type is selected (otherwise

the Level2 box is greyed out).

This window indicates the trigger type of the channel. Recorder mode
enables a condition to be simultaneously monitored for each active

channel.

Mo triggening
Lezs than

¥ Greater than
LasHi
E sterior

No trigger : if all the channels are in this mode, the instrument observes
the trace indefinitely (continuously). When stopped, only 50,000 points are

saved.

» Lower than:
triggering takes place when the
signal drops below the Levell
threshold.

« Lower/higher than
triggering takes place when the
signal drops below or rises above
the threshold.

« Higher than:
triggering takes place when the
signal rises above the threshold.

« Outside:
triggering takes place when the
signal goes outside the window
defined by the two thresholds,
Levell and Level2.

threshold

lower trigger

~

threshold .~

thresholds,

lower trigger

upper trigger

N\ upper trigger

Trigger:

the signal goes outside

the window

A half-division hysteresis is applied to prevent ill-timed triggers.
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

28 Example: Case 1 - Channel 1 is set with a 1.00V “Greater than” trigger for Levell.
- Channel 2 is set with a “Exterior” type trigger defined by a Levell = 5.00V
and a Level2 = 4.00V.
- Channels 3 and 4 do not have any trigger.

8 _ MTX1054 MTX1054 - Recorder Control o]l
Inskrument  Wertical Trigger Display  Measure  Memory  Tools 7
FBEIL] [ FeiTecz =11 & X ?
vertiea! & CH1 & CH2 & MATH3 . EH4/
Pobe: 3 100 4 1w 4 1o
Volvdv: 3 100V 4 zow 1.00v g s0omv
Coupling: D ] DC
Poston: o 0mv  F wmv g owv oo
Bwl 3 MNome A 15MH: o 4 Nore
Trigger
Levell: 3 4 swv P ooy F oo
Levelz: & 4 v § iEv B
Type g Grestethan | Eeior & Noviggeing 3 Notiggering
Horizontal
Recording time: CE |RuN 7sT0P| [ CAPTURE... |
(D MATH4 for the Sampling interval; ﬁ 40z
MTX 1052

In this case, the trigger takes place on CH1 when the signal exceeds a level
of 1.00V.

There is no trigger on CH2 because the signal amplitude is within the
window defined by Levell = 5.00V and Level2 = -4.00V and the
programmed trigger condition is: "Outside" the window specified.

“ - ¥irtuall - Trace Enregistreur ;Iglﬂ
CHT: 1.00W-DC MATHZ: 1.000-DC FIe
= LRt EH2: 2 00V DE b 15 H: CHé: 50.0my-DC
di = 324mz

e AV A A AW

1 =118y g2
& =289 \’.,I‘
2

I3

STOP
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

> Example: Case 2 - Channel 1 is set with a 2.5V “Greater than” trigger for Levell.
- Channel 2 is set with an “Exterior" type trigger.

(@]
Vertical /
& CH1 8 [CHZ & MATH3 « H
Probe: 3 1.00 4 1w 4 1w
volsdv: 3 1.00V 4 2o 1.00v g s00my
Coupling: oC DC o
Posion. 3 000w F 4mv  F oov  F om0
Bwl 3 None = IRELE o 4 None
Trigger
level: S 20w F twv  F ooy  § owmw
Tupe: ﬂ Greater than ﬁ E wteriar ﬁ Mo triggering ﬁ Mo triggering
Horizontal
Recording fime: ﬂ 23 RUN 7 STOP| | CAPTURE... |
S ampling interval:
(D MATH4 for the Aping = 3 40ns

MTX 1052

In this case, triggering takes place on channel CH2 since the condition on
channel CH1 is not met.

Triggering takes place on the rising edge of CH2 when the
signal on channel CH2 exceeds 1.00V and goes out of the window specified
by "Levell = 1.00V and Level2 = -4.00V".

_|o] x|
[+t | |
CH1: 1.00-0C METH3: 1.00-DC
wl= H’?SE%D% CHZ 2.00-DC-bwd 15kHz CH4: 50.0my-DC
dx = 494ms I
1/d% = 2.02Hz
CH1
1 =141
o' = 93.8m

I

ETOPF
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Instrument Enregistreur - La Visualisation

Instrument « Enregistreur »  (suite)

Pavé « Horizontal »  Dans ce pavé, il est possible de régler la :

Durée Plage de variation 2 s a 31 jours : il s’agit du temps écoulé entre le 1*
d’enregistrement point du défaut et le dernier
(Rappel : le trigger arrive 2 divisions d’écran aprés le 1* échantillon
visualisé, dans le cas de la visualisation d’'un seul défaut).

Durée d'enregistiement; :j 25 —> 3 jours
¥ jours
48 h
24 h
12h
B0 ik
30 min
10 min
1 min
30 s
10 %

vl

Intervalle 1l s’agit du temps qui sépare 2 points de l'acquisition.
d’acquisition
Plage de variation : 40us a 53,57s en « Capture 1 défaut »
Plage de variation : 4ms a 1h29mn16s en « Capture 100 défauts ».

Intervalle d'acquisition: :l: Amg —> Th29mnl6s

20 min 9 =
5 min 45 2
2 min 52 =
1 min 26 5
fis
36z
120=
120 g
B0 mz
20 mz

v 4 ms

Ces deux valeurs sont corrélées. Lorsque l'utilisateur en modifie une,
l'autre est recalculée automatiquement.

Pour pouvoir régler ces valeurs, il faut agir avec la souris sur I'un des deux
ascenseurs.

Un clic dans les boites fait apparaitre les valeurs disponibles et la valeur a
appliquer peut ainsi étre sélectionnée par simple clic.
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

Recorder =10l
”” ” T [+ [ |
Trace Panel - T || BT el T
dx = 356ms
1/d = 2.81Hz
CH1
1 = -1 75 b
ot = 363niv ar:
5 Al
N* Heure Début Heure Fin
Défauts : §31 17/07/2007-10:44:26  17/07/2007-10:44:28
Display box for |- T This display is only possible if manual measurements
manual cursor J7/20 (dt/dv) are activated (see Measurements menu).
measurements X1, o
= ms
X2,Y1,Y2
1/d4 = 2.81Hz
CH1
1 = 176
' = 363m
1. 2. 1. 3.
Trace display box | /
CHT. ;200v voe | MATH3: 200miy-0C FmEs
2 Capture 1 fault CH2: 1.00V-DC bl 15MH Cifa; 50.6my D0
&
: Vi
11 R
7.
6.
|
\ sTOp A |
i
10-\ W Heure Début Hewre Fin 7.
Défauts : §31: 17/07/2007- 1004426 17/07/2007-10:44:28
1. Display of the sensitivity, coupling and bandwidth of the channels activated
2. Position of the Trigger T
3. Types of trigger selected on the channels
4. Traces
5. Levels of trigger associated with the channels
6. Current status of acquisition
7. Recording start/end date/time
8. Manual cursors
9. Position "0 V" of the channels
10. Selection of the fault to be displayed
11. Display of the fault number
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

Trace display box
22 Capture 100 fault

CoNoOr~LWNE

Trace display box
22 File capture

Number of files

created TTscsan

Trigger types

FikdiZiEd

¢

2.
v

AL

CHI: SO0V e AT

: 500
CHZ: 1.00-DC-bwl 15MHz

Rlidi M e |

\MMH& E00mv-DC
CH4: 50.0my DL

i H“u H '|I'| ?
] ]J W M”J ]M | ||] ‘W'lﬂ ||l’ I “ m :
1 N /4.
8”‘0/;1 ﬂﬁéwdéj:t:reaébtt * osere ? 50

Display of the sensitivity, coupling and bandwidth of the channels activated
Types of trigger selected on the channels

Levels of trigger associated with the channels

Current status of acquisition

Transition to the Next/Previous 10 faults

Position "0 V" of the channels

Fault separator

Number of the 10 faults displayed

Selection of the fault to be displayed

=101 |

E4i2iE3ET

“ - ¥irtuall - Trace Enregistreur

T
CHI: 1.0m-DC
CHZ: 2.000-DC-bel 15MHz

MATH3: 1.00-DC

17407 /2007 CH4: 50.0my-DIC

AN = {5 754,652

d< =115
1/d¥ = 871mHz

CH1
=214

dv' = 4 44y

CH2
=110

dv' = 8.88

MATH3
Y1 =214

I3

CH4
1 =107

\:I- hre de fickiers: 0 3

dy' = 222mi M* Heure Début
] § 30 17/07/200715:07.54  17/07/2007-15:07:56

Heure Fin

i Trigger higher than the last channel activated

i Trigger lower than the last channel activated

k! Trigger higher/lower than the last channel activated

EH Trigger outside the window of the last channel activated

.
= T rm

The colour of the level indicator is that of the channel activated.
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

Display with the

button

This button transfers the 50,000 points corresponding to a recording to the
PC and analyses them.

When this button is pressed, two additional windows are opened after
downloading:

» Capture: Recorder Control

 Capture: Recorder Trace

Capture: Recorder R - MTX1054 MTX1054 - Capture: Recorder Control o (=17 G
Control Panel Vertical '
& [H1 % [H2 @  MATH3 " [CH4
Fraobe: 1.00 1.00 i 1.00
Walt/div. 1.000 200 1.000 50, Ornt
Coupling: DC DC L DC
Fozition: oo W 400 W 0.oo W 000 mw
Bw/L: MNone 15MHz Bewye Mone
Trigger -:
Levell: 280 v 1.00 v 000 0,00
Level?: oo -4.00 % oo 000 m
Type: Greater than E xterior Mo triggering Mo triggering
E Horizontal |
Recording tirme:
g 28 % Ewport to Excel
(D MATH4 for Sampling interval; 40ps
the MTX 1052 |

This panel indicates the values of the various parameters used to capture
this recording:

vertical,
horizontal

and trigger

at the moment the user clicks on the capture button.

It is associated with the Capture: Recorder Trace panel (next page)

When one of the 2 windows is closed, they disappear at the same time.
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

Capture: Recorder
Trace Panel

28 Capture 1 fault

13./§1’=‘TE.-"U.-'.-"2DD? CHAE 500

d= = 70.0msz
1/d= =14.3Hz
14. R

15.

© ©® No ks wNpRE

e e e e O O
N o o~ WN PO

Lt —|—|-E'i"/5.
A /6.
=3
Sl SNAAY [

WD FATHE: 500mv-DC
14:27:22.885 CHZ 1.00%-DC-bwl 15MHz [H4: §0.0mi-0C

1 =1.55

dr" = F03mb

Z‘H-

10.

10.0m=tdiv rammet

1607 /2007, 14:27: 22,865 1 f 1607 /2007, 14:27: 22,965

N ~ J / / N ~ J
17. 16 12. 11.

Selection of the traces to be displayed:
Trigger

Display of the entire recording
Delimitation of the expanded zone
Expansion of the zone to be displayed
Compression of the zone to be displayed
Back to the display of the entire recording
Manual cursors

Trigger level

Trigger type

. End date and time of the expanded zone

. Time base

. Trigger position

. Manual cursor measurement display zone
. Position "0 V" of the channels

. Number of the fault displayed

. Start date and time of the expanded zone
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

On this panel, both the complete recording and zoomed zone are
displayed with a rectangle indicating the position of this zone in the
recording.

The 2 cursors (blue and ) can be moved to take manual
measurements in the zoomed trace.

The position of the trigger in the recording is symbolised by the T.

» The horizontal zoom factor can be adjusted by clicking on the

magnifying glass icons .

« The zoomed zone can be moved:

£ ¥
slowly to the left or right by clicking on
or by 8 divisions by clicking on .

The values displayed have the same significance as in Oscilloscope
mode.

Maximum and minimum searches are possible:
Display - Min & Max - TraceX Menu .

Manual and automatic measurements can be activated.
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Recorder Instrument - Display

"Recorder" Instrument (contd.)

Capture: Recorder
Trace Panel

22 Capture 100
faults (or file capture)

_ 27/08/2007
~ 1E:EB5:50.400
N i7

¥ =140z
14d = 714mHz

*CHT: S00mv-DC
CHZ: 1.00v-DC

CH1
1 = -15.6mY
o A5 B

Y = 0.00RY

27./08/2007. 15:55:48.000

T

_20Bmsidiv

>
b3
I
| Ti
1
| [

Eikl
27/08/2007, 15:55:50.000
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Oscilloscope Mode - The "Vertical" menu

"Recorder"” Instrument (contd.)

The "Vertical" is identical to the one described in Oscilloscope mode. See P. 27.
menu
Instrument | Vertical Trigger Horizonkal Display  Measure  Memory Tools 7
MTX 1054 chi wertical unit x|
chz vertical unit
ch3 vertical unit Meazure unit [3 characters maw |1 |E
chd vertical unit
Mathi... | Ok 1 | Cancel 1
Mathz. ..
Math3. ..
Math, ..
i
[}
v
MTX 1052  thi wertical unit 8 MATH2: Definition x|
chz wertical unit .
Function:
Matht... chl+ch2
Mathz. .. -m
Math3. ..
Mathd. .. Predefined function editing: |
I N o N E
.|
Known kepwords hst: 1
k.eyboard input; : divvh[
.|
"FCT' hles management: |
-
[ Apply the function
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Recorder Instrument - The "Trigger" menu

"Recorder"” Instrument (contd.)

The "Trigger" gives access to the following operating modes:

menu « Delayed triggering
¢ Capture 1 fault
e Capture 100 faults

¢ File capture

Instrument  MWertical | Trioger Display  Measure  Memory  Tools 7

File back-up directory™*.REC' 2| x|| — Delaved start. .. < i pelayed stark x|
Directory . - - One Fault capture ,
History | CDatatprojetsS COPEIn@BOX I v 100 favits capture (Y &
Regarder dans : I () SCOPEin@BO j = rji ER- Capture in files Date: :I_DB ; :I—_H ; :|—2DD?
|Jarchives |[driver USE Ihsrc S = =7 5
)bitmap SIHep TR 5 = = ™
g [include = SCOPEIN@EOX, pdf rv | 0k ‘ | Cancel ‘
S)conf [hinstal e scorEin@BOX. Bxe M = =
) cvibuild. SCOPER@EOX.  [)phata e scopEin@Boy_dbg.exe o
| )doc [CREC setup.7up E’| S

1| |

Mom du fichier : Iﬁ

i
Annuler |
—Dare |

[ione

Delayed triggering Delayed triggering offers the possibility of starting up an acquisition at a
date and time chosen by the user.

..................................

Authorised on W  uthorized ori If the symbol “v™” is displayed, delayed triggering has been

..................................

validated.

@3 * When delayed triggering is validated, the user can no longer trigger
acquisition in recorder mode. However, the other modes (scope, analyser)

can be used as desired.

If deferred triggering is programmed and an instrument other than recorder is
activated, triggering will not be started.

If the user wishes to make an acquisition in record mode, he/she must:

- either unvalidate delayed start-up,
- or wait until the delayed start-up acquisition begins.

» At the startup of acquisition (time programmed for delayed triggering), the
instrument must be switched on and the user must have activated recorder

mode.

Date/Time Different scroll boxes allow the user to set the date and time he/she wishes
the acquisition to commence.

2= Example  Acquisition to start at 14h 46mn 31s on 18/07/2007.
The red clock symbol shows the user that delayed start-up is enabled.

Hornzontal "
Pl iz, I RUN /sTOP| [ cAPTURE... ]
'3 drns
’ - | 11/06/2007 - 18:32:35
V- 101

150 MHz virtual digital oscilloscopes



Recorder Instrument - The "Trigger" menu

"Recorder"” Instrument (contd.)

Capture 1 fault Capture 1 fault mode enables a fault to be recorded for 50,000 samples.
Capture 100 faults Capture 100 faults mode enables 100 faults to be recorded on 500 samples.

At a given moment, 10 recordings will be displayed on the screen. Each
recording is separated by a solid vertical line.

They are recorded in the volatile memory.
To save the entire recording, use the Memory - Backup .REC menu

> Example _iolx

Edimm
s o 23/0B/2007
15:0%:01.920

‘III..III‘III IIl||||| I|I|II ||I|I||| M |III.IIII|I|

| M"M I MMMH \M \‘uﬂ\‘m{'\ ' .l‘llll
M”l'»l“ﬂlﬂlﬂl!\ U

(RN ||l|III|‘I|I'I|I|| I

d+ = 1.00s
1/dx =1.00Hz

CH1
11 =-1.95%

dy = 405

CH2
11 =-391Y

d = 8.09

CH3
71 =97 7

d = 202

CH4

11 =-1.91% STOP
51 52 53 54 & 56 57 58 53 =]

dy = 4.05 W* Heure Début Heure Fin

Défauts : ﬁ 10 défautz

Capture 100 faults mode has been selected:
the screen is divided into 10 parts.

The Zoom function enables one fault to be selected and displayed from the
100 recorded. Below is the display of fault NO:

_ o x|
CHi 1.00vDC | MBTHS: 1.00v-0C i
X1 = 14He6s 9 CHZ 2.00V-DC-bud 15MHz CHa: 50, 0ny-DC
de=121s
1/d¢ = B29mHz
&
CH2
Y1 =387
=
dy' = 4.03

vy

STOP

b Heure D ébut Heure Fin
Défauts ; ﬁ 9. 17/07/2007-14:49.68  17/07,/2007-14:50:00
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Recorder Instrument - The "Trigger" menu

"Recorder"” Instrument (contd.)

File capture

M % - yirtuall - Trace Enregistreur =0 x|

This mode is similar to Capture 100 faults mode:

- Several series of recordings of 100 faults from 500 samples are made.

- The directory where the files are to be saved is defined when the mode is
initiated.

- Each series of 100 faults is automatically stored in this directory in a .REC
file.

- The total number of recordings that may be made depends on the space
left on the PC hard disk.

- A counter indicates the number of files created:
(= Example: Number of files: 2).

E4i2iE3Ed

:IIE.-'D?,QUU? CHT: 1.00W-DC

#1= 45.07.53.927 EHZ 2 00W-DE-bud 15MHz

dx = 32.8ms
1/d% = 30.5Hz

|\| ¢ N IR U ||.L.‘ IIl

fin | it |
CH2
L '\IH\ il 'H\l |
e

dv’ = 344mi

I3

Hambre de fickicrs: 2 STOP
11 12 13 14 15 16 17 18 19 20
M* Heure Dabut Heure Fin
P Détauts: 3§ 10deraus

They are displayed folder by folder. The content of a file may be displayed
on the screen. A file contains 100 faults. Capture 100 faults option display
mode is therefore available.

The acquisition can be interrupted at any time by pressing the RUN/HOLD
button. The user can then study previously recorded faults.

“ - ¥irtuall - Trace Enregistreur _ |E||1|

T E3i2'E3E3
CH1: 1.00v-DC MBTHZ 1.00v-DC
il = NERHE, CHZ: 2.00v-DC-bud 150Hz Cla: B0 Omiy-DC

dr = 243ms

1/d< = 412Hz

CH2
1 =387 e

dr =375/ = W n" W W mmrw

| 9]

Hambre de fichiers: 2 sToPR
20
M Heure Début Heure Fin

Dréfauts : §2D: 17/07/200715:0826  17/07/2007-15:08:28
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Recorder Instrument - The "Display" menu

"Recorder"” Instrument (contd.)

The "Display” menu

Vertical unit

Zoom Off

Min & Max

Particular case

Inskrument  Wertical — Trigger |Displa~;.-' Measure Memory  Tools 7

Werkical unit

Zoom OFf

Min 2 Mazx Tracel
Tracez
Traces
Trace

validates the vertical sensitivity and BWL filter, if applicable, in the
Recorder Trace window.

deactivates the Zoom if active.

searches for the Min. and Max. values for a given trace.
The cursors are then automatically fixed on these samples.

Select the trace for which the Min and Max are to be sought:

« Xm and XM indicate the horizontal position of the Min and Max
respectively.

« Ym and YM indicate the value of the Min and Max respectively.

o]
T Edi2{E3Ed

CH1: 1.00-DC MATHI: 1.000-DC

CHz: .00 -DC-bwl 15kMHz CH4: 50.0mi-DiC

1770772007
M = 5 (07.54.652

dx =1.15:
1/d% = 871mHz

CH1
= -2 14V

d = 444y

CH2
1 =110 o

dy' = 888

MATH3 L Wl L l i i
Y1 =214

dv = 444y

CH4
1 =107

I3

Hambre de fichiers: 0 ETOP

3
Heure Fin

17/07/2007-15:07:56

Heure Début
1707/ 2007-15:07:54

di = Z22mv Ne
3

i3

Display of 10 faults on the screen (capture 100 faults or file capture mode)
with the horizontal zoom not activated:

By default, the Min and Max values correspond to the 1st of the 10
recordings (but it is possible to choose another value by moving the
cursors).

If the user has zoomed on a fault, the Min and Max of this fault are
displayed.

V-104
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Recorder Instrument - The "Measurement” menu

"Recorder"” Instrument (contd.)

The "Measurement"

menu enables the following to be chosen:
« the reference channel for measurement
« the display of the 19 automatic measurements
- the display of manual dt/dv measurements
« the type of cursors unattached or attached to the reference trace
Instrument  Mertical Trigoger  Display | Measure  Memory  Tools 7
Reference * 4 ——P ¥ Tracel
Aukomatic measurements Trace?
¥ Mesures manuelles (dtfdy) Trace3
¥ Curseurs manuels libres Traced
¥ - MTX1054 - 1: Auto. measu x|
Ymin= -1.180% Trige= -
“Ymas = 1.195%Y Tfall= -
Ypp = 2375Y W o= e
YWiow = -1.1ERY W= e
Yhigh=  1.164% P =
YWamp = 2328Y F = -
Yims = 1146 3] D —
Wavg= 4.730my Moo= 1]
Over+= 1.0% Dwer-= 0.0%
Sum = 7ED4miz
Reference

Trace1..2..3 .4 Identical to Oscilloscope mode.

This window is identical to the one in Oscilloscope mode.
The automatic measurement calculation zone is defined by the 2 cursors.

Automatic
measurements

In Capture 100 faults mode (or file capture mode) with the horizontal
zoom not activated, the Automatic Measurements function is impossible.

Particular case

150 MHz virtual digital oscilloscopes
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Recorder Instrument - The "Memory" menu

"Recorder"” Instrument (contd.)

The "Memory" menu saves or calls back .REC files or control panel settings.

Instrument  Yertical Trigger Displaw  Measure | Memory  Tools 7

Save '\REC <+— Trace 3
Save | TxT' Setup k
Recall '.REC' l
Save
Fecall

Trace
Save .REC A save records up to 100 faults in one .REC file.

When selected a "Save as" window is opened:

save (x|

Directary _ - .
Histary: I CASCOFEInEBO=NAREC J
Enregistrer dans : I i REC j - |=_°F m=-

100defauts, REC
462F 7295 REC
462F7F40,REC
= 460161ed.REC
46308447 REC

=

Mo du fichier : Ireu:1.F|EE Enreqizstrer I
Tupe: I“.HEE j Annuler |

- Enter the name of the file to be saved using the keyboard.

« Clicking on the button confirms the saving of the file in

the directory selected.

@3 The 4 traces are saved in the same file.
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Recorder Instrument - The "Memory" menu

"Recorder"” Instrument (contd.)

“TXT save Identical to Oscilloscope mode.

@ The 4 traces are saved in the same file.

Recall .REC’ when selected, opens the following message:
x

Recall a file invalves the loss of all current records,

Do wou wank to go on?
Mo |

If the user clicks on , the following window is displayed:

2] x|
Directary y - .
Histony: I CASCOPEin@EED-AREC J
Regarder dans : I_} REC j - -

100defauts, REC

Mo du fichier : |1 O0defauts. REC aK I
Fichiers de type : I*_HEI: j Anmnuler |

Previously saved .REC files are displayed in the Source list.
The file to be recalled is selected by double clicking on it with the mouse.

To exit the menu without recalling a file, click on ﬂl .

d * Itis impossible to launch an acquisition or deselect a channel while the
recorder is in memory display mode.

* |tis not possible to switch from a normal acquisition to fault capture
while the recorder is in memory display mode.

* The m button reminds the user that the recorder is in memory
display mode.

* When a .REC file is recalled, the symbol “MEMx"” is displayed in the
parameters of all the traces.

: : : CH .
* To exit memory display, click on with the mouse.

Settings saves or recalls the settings for an instrument.
Save Identical to Oscilloscope mode.

Recall Identical to Oscilloscope mode.
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Recorder Instrument - The "Tools" menu

"Recorder" Instrument (contd.)

The "Tools" menu

Instrument  Merktical Trigger Display  Measure  Memary | Tools 7

v

Metwork,. .
¥ English Prink. .. Chrl+P
Francais Expart bo ExCEL. ..
e
Espafiol System Infos. ..
Italiano Firrmware update ...

These sub-menus are identical to those described in Oscilloscope mode:

Network...

Print...

Export to Excel...
Language

System Infos...

Upgrade firmware...
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Recorder Instrument - The "?" menu

"Recorder" Instrument (contd.)

The "?" menu gives access to the Help and About... sub-menus

Instrument  Wertical Trigger Display  Measure  Memory  Tools | 7

Help

about, .,

Help These sub-menus are identical to Oscilloscope mode.

About ...

150 MHz virtual digital oscilloscopes
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Analyser Instrument - Display

"Harmonic Analyser" Instrument

Presentation

Selection

Display

Harmonic Analyser
Control Panel

a.—»
b.—»

.

d.{

The harmonic analysis function displays the fundamental and the 31 first
harmonic ranks of the signals present on the inputs.

In this mode, triggering is automatic and the time base is adaptive, it can
not be adjusted manually.

This analysis is reserved for signals whose fundamental frequency is
between 40 Hz and 1 kHz.

Channel parameter settings remain active:
sensitivity/coupling, vertical scale, band limitation.

Only the signals (and not the traces calculated using mathematical
functions) can be the subject of harmonic analysis.

The harmonic analyses of signals present on the four channels can be
viewed simultaneously.

 Click on Instrument on the toolbar and on Analyser,
« or click on the @ icon on the toolbar

Instrument  Mertical Horizontal  Memory  Tools 7

y

Dsrilloscope
SPO Persiskence
Recorder

¥ Analyser

Exit

The analyser functions can be accessed and parameters set via:
a. the drop-down menus
b. the tool bar
c. the settings box
d. two control buttons

i - MT%1054 MTX1054 - Harmonic Analyser Conkrol I ]
Instrument  Mertical Horizontal Memory  Tools 7
mEL &8l ?
ia —
& EHil & CH2 & CH3 & CH4
Pobe: 4 1.00 4 1 = 4 1w
vobddv: S 100V A 20w 2 saomy 4 s0.omv
Coupling: :_: D :_: AL :_: AT :_: A
Postionn. 3 C00v 3 4mv 4 ooomv Y 000 m
Bl :_: Mare :_: 15MHz :_: Maore :JI Mare
| Autozet CH1 1 | Autozet CH2 1 | Autogzet CH3 1 | Autozet CH4

F eference '3_, Fundamental

(O MATH3, MATHA4
for the MTX 1052

O

VI-110
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Analyser Instrument - Display

"Analyser" Instrument (contd.)

a. the drop-down
menus

b. the tool bar

c. the setting box

(O MATH3, MATHA4
for the MTX 1052

d. selection of the
measurement
reference

(O MATH3, MATHA4
for the MTX 1052

Instrurent  Wertical Horizonkal Memary  Tools 7

The Trigger, Display and Measurement menus are not present.

NMEL sl 2

The functions of the icons on the toolbar are identical to those of the

oscilloscope.
@
oo .
& CHI & [H2 & [CH32 & [CH4

Pobe: 3 100 = =K 4 1o
Vol o 1.00v A 2000 & 500wy 4 s0.omv
Coupling: :_: D :_: AL :_: AL :_: AL
Poston o o0oov 3 4wv  F owmv  H coomy
Bl :_: Hone :_: 18MHz :_: Mone :_: Mone

| Autozet CH1 1 | Autozet CH2 1 | Autozet CH3 1 | Autozet CH4

|
Reference '3_| Fundamental

The Vertical box is identical to the one in Oscilloscope mode.

Reference ei Fundamental L .
= This dialogue box enables the harmonic to be

selected on which the measurements displayed in the Analyser Trace panel
are to be made. The possible choices range from Harmonic 1 (or
Fundamental) to Harmonic 31.

i - MTX1054 MTX1054 - Harmonic Analyser Control o ] 54
Instrument  Vertical Horizontal Memory  Tools 7F
Bk 8 2 -
Vertical / A/ '
& [CH1 & [CH2 & [CH2 & [CH4
Piobe: 3 1.0 4 =N 4 1
vobidv, 3 200V 4 zow = Y =
Couplng = DC 3 oC T AC 3 AC
Poston. 3 ooov A 4oy Y coomv 473w
Bl '_: Mane '_: Mare '_: Mane 3 Mare
|tuoset cH1 ] [ dwtosetcHz] | dutoserrHad [ sutnsey cHa
. ¥ Fundamental |
| Harmmaoniz 2
::J Fundarental Harmaric 2
U -rrmmimi- A

« Use the up/down scrollbar

« or click in the box where the current harmonic is displayed to bring up
the list of harmonics; then select the desired harmonic.

150 MHz virtual digital oscilloscopes
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Analyser Instrument - Display

"Analyser" Instrument (contd.)

Harmonic Analyser The four Harmonic Analyses of the signals present on the channels are
Trace Control Panel  displayed simultaneously, together with the calibre and vertical coupling of
each channel.

=
/- 100%-
5% - 8%
B0%- B0R-
25%- 255 I
B B R P REEE I R R L L A L L R R E A R R R AR
e odonndh B 810 12 14 16 18 20 22 24 26 28 30 F2 4 B 8101214161820 22 24 2628 30
iCHT: BO0m-DC: CHZ 10040
a. 100% - 100%-
5% - 8%
B0%- B0R-
53~ I i I
ox-1-0-0_BH_R_N_0_ I_E_E_m_m_nm_m_nm_nm nx-l-0-0_B_R_N_N_ I _i_E s _m_m_N_N_&
L T T T o e o T I I B A I I | = L I T T e e T T I T I I B I |
K F2 4 B 8101214161820 22 24 26 28 30 F2 4 B 8101214161820 22 24 2628 30
CH3: 50 On'-4C CHA: B0, Oy =40
Signal i ReélHarmonique 3 1
s THD R atio Phasze Frég Wims
CH1 = E24m\V 12% 1% 1807 102 Hz 7E. 4t
CH2= 1.84% 493 34 34 102 Hz BEEmY
CH3= 124my 48% 3% +0 300kHz  37.0mb
_CHa= 196mv 8% | 33% 0 300kHz___ 37.7mv_|
N J )
Y T
b. C.
a. Trace bargraph il il
X 75%-] 752
display box sz -
255 267 I
02ty s m it s s s s 0% 1 |TIlTI\TI\TI\TllT.lT.\T.\T.\T.\TllTll’l.\T.\
£ db B 1012'1415'18'30 2274 25 20 'an F2'a "6 A '0'12"a"18 1820 22 20" 262 0
B DT CH2: 1.0fvAC
100%-, 100%-
75%-| 752
50%-] 505
5% .
Uz"lll'l\T|T|'||'|l|'|\'|.|'|.|'\.|'\.|'|.\'|.\'\-'\- UZ'TL.T LA R L e R L S R R AL e
F2'a 6" 802" 158 202 2 26 2 F2'2'6'8'0'12112' 16 18'20'22 24 26 28 0
CH3: 500 aC CH4: 50 G aC

b. Signal box This indicates:

Signal y w | the active channel(s)
rms
- sen 2 - the RMS of the signal present on these channels
= 1 % . . .
CH3= 124my  48% « the harmonic distortion rate (HDR) as a %

CH4 = 128m\ 48% . . . .. . . .
. « if (- - -) is displayed, this indicates that the channel is not active or the

signal on the active channel is absent.

« if "-OL-" is displayed, this indicates the overshoot of the signal for the
channel displayed. Return to Oscilloscope mode to adjust the channel
sensitivity.

c. Fundamental Ref. This indicates the following for the fundamental or the selected harmonic:
Harmonic Ref. Box . the amplitude ratio of the harmonic selected in relation to the
fundamental, expressed as a %

« the dephasing value of the harmonic in relation to the fundamental
« its frequency in Hz
« its RMS
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Analyser Instrument - The "Vertical" menu

"Analyser" Instrument (contd.)

The "Vertical” menu defines the vertical unit of channels: CH1, CH2 (MTX 1052)
CH1, CH2, CH3 and CH4 (MTX 1054)

Instrumnent | Mertical  Trigger Horizontal Display Measure  Memory  Toaols  ?

MTX 1054 chl wertical unit
ch wertical unit

ch3 wertical unik
che vertical unit

v

MTX 1052 | el vt x

ch wertical unik

Measure unit [3 characters mas, | |E

| ] H Cancel i

@ The vertical scale unit is entered with the keyboard (max. 3 characters)
and will be indicated in the display of the settings for the modified channel.

150 MHz virtual digital oscilloscopes VI-113



Analyser Instrument - The "Horizontal" menu

"Analyser" Instrument (contd.)

The "Horizontal" In Analyser mode, the Horizontal menu is reduced to the selection of the
menu average rate.

Instrument  Wertical | Horizontal  Memory  Tools 7

¥ o averaging
Average rate: 2
Average rate: 4
Average rake: 16
Average rate: 64

Average rate Averaging attenuates any random noise observed on a signal.
_ The following coefficients can be selected:
No averaging no averaging,
Average rate: 2 average rate: 2
Average rate: 4 average rate: 4
Average rate: 16 average rate: 16
Average rate: 64 average rate: 64

The Average rate selected will be applied in the formula below:

Pixel y = Sample * 1/Average rate + Pixel y.; (1-1/Average rate)

with:

«  Sample: value of new sample acquired at abscissa t

« Pixel N: ordinate of the pixel with abscissa t on the screen at
instant N

«  Pixel N-1: ordinate of the pixel with abscissa t on the screen at
instant N-1

@ The "v" symbol indicates the average rate selected.
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Analyser Instrument - The "Memory", "Tools", "Help ?" menus

"Analyser" Instrument (contd.)

The "Memory"
menu

The "Tools" menu

The "?" Menu

In Analyser mode, this menu is limited to the Saving and Recall of the
instrument settings.

Instrument  Wertical Horizonkal | Memary Tools 7

¢ 5
Fecall

This menu is identical to the one in "Oscilloscope” mode.

Instrument  Wertical Horizontal  Memory | Tools 7

v

Mebwark, .. v English
Prink. .. k4P Franigais
—> ot
Systerm Infos. ., Espariol
Italiano

Firmware update ..,

Id. Oscilloscope mode.

Instrument  Mertical Horizonkal  Memoaory  Toals |7

Help

About,

Virtual digital oscilloscope, 150 MHz
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Applications

Applications

1. Display of the « Connect the calibrator output (Probe Adjust 2.5V, 1 kHz) to the CH1 input
calibration probe using a 1/10 measuring probe (for example).

signal

* In the menu bar:
- click on Instrument, select Oscilloscope

- or click on the L4 icon to display the Oscilloscope Control window, as
follows:

i _ MTX1054 MTX1054 - Oscilloscope Control - 10| x|

Instrument  Vertical Trigger Horizontal Display  Measure  Memory Toaols 7

FAMEL] (£ EE ] Fet et =1 1| 51 &3¢ @

Yerhical
@ CH1 {  [CH2 & CH3 £ CH4
Probe: 3 1.0 = L = 4 1w
vodv: o S0omv  d 200mv 2 s0omv 4 s0.0mv
Coupling; ﬁ oC ﬂ &C ﬂ AL ﬂ a0
Poston: o 12500my  F 400wy F owmv 000wy
BadL: ﬂ Maone ﬂ Maone ﬂ Maone ﬂ Mare
| Autozet CH l | Autozet CH2 l | Autozet CH3 l | Autozet CH4 l
Trigger Honzontal
T/div: H-pos Trigger:
b ode: ﬂ.ﬁ.utu Trig.: ﬂ b ain ﬁ 200y ﬁ 00 div
Source: ﬂEH'I Slope: &+ .
| AuToSET | [RUN /STOP]
Level 3 12500 mv | AUTO LEVEL 50%] e e

In the CH1 vertical box:

O Validate the channel: CH1

0 Probe: 1.00

[0 CH1 V/div sensitivity: 50.0 mV (1/10 probe)
0 CHL1 input coupling: DC

O Position: -125.00 mV

0 BWL: none

In the Horizontal box:
O T/div sweep coef.: 200 us
O H-pos Trigger: 5.00 div (centre of the screen)
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Applications

Applications (contd.)

In the Trigger box:
O Trigger mode: Auto
O Trigger source : CH1

O Trigger channel coupling: DC
- Go into the Trigger menu to display the Trigger Settings window
- or click on the rising edge of the toolbar
- or right click on the Trigger box on the control panel

“ - MTX1054 - Trigger parameters El

Main l F'ulse] Dela_l,l] I:::-unt] T"-.-"] Line]

Edge triggering

— kdain Source [P
Channhel Edge Coupling————

’7.:;1 C2 3 4 [raJ,r. = T

Lewvel Haldaff
( = 125.00 mi [ Moige reject ( = 40.00 ns

Ok Apply Cancel

O Trigger level: 125.00 mV

[0 Click on the RUN/STOP button, launch acquisition
(RUN is displayed under the Oscilloscope Trace window).

O Activate the manual dt / dv measurements.
O Position the cursors to measure the signal amplitude and frequency.
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Applications

Applications (contd.)

8 - MTX1054 MTX1054 - Oscilloscope Control

Instrument  Wertical Trigger Horizontal Display | Measure Memory  Tools 7

@@| | E| I_Hef: Tra Reference 3

Aukomatic measurements —

Yertical Auta Phase Measurement k
& CH1 £ CH2
¥ Manual measurements (defdyw)
Probe: ﬁ 1.00 ﬁ 1.00 Manual Phase Measurements
Wolt/div: ﬁ 50.0m ﬁ 200mi ¥ Lnattached cursors
Cowping. 3 DC 4 ac T AC T AC

Poson: 3 12500 mv 3 40000 mv  § 000y 000w

BiafL: ﬂ Mone ﬁ Hone ﬂ Mone ﬁ MHone
| Autozet CHT l | Autozet CHZ I | Aukozet CH3 l | Autozet CH4 l
Trigger
H-poz Trigger:
Mode; ﬂ.-'l‘-.uh:u Trg.: ﬂ b ain ﬂ £ 00 v
Source: ﬂEH‘I Slope: . s

| autoset | |Run /sTOP|

: 125.00 mi AUTO LEVEL B0
Lewvel ﬁ | | I e — |

The calibrator output signal is displayed in the Oscilloscope Trace window:

=
1 = 437Tns CHT: 50.0mv-DC
% = 1.00ms
14d% = 998Hz
CH1 r
71 = 247my
dv’ = 251
CH
1=
dr=. AT
CH3
T1=
di'=..
CH4
1=
é L«V\-»m;—.»-«/m |' R e
di'=..
200ps/div UM
Y
The amplitude of the signal given by the cursors (X1, Y1) and (X2, Y2) is

dY =251 mV as the probe used attenuates by 10, the calibrator amplitude
output is 251 mV x 10 = 2.51 V and the frequency, 1/ dX = 998 Hz.

VIl - 118
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Applications

Applications (contd.)

2. Probe Adjust the audio frequency compensation of the probe so that the signal
compensation plateau is horizontal (see figure below).

/| Over-compensated probe |

7 / |
N
N > -
el
1
¥
Compensated
probe
| Undercompensated probe |

¢ Refer to the manual enclosed with the probe when making compensation.
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Applications

Applications (contd.)

3. Automatic « Connect the calibrator output (2.5 V, 1 kHz) to the CH1 input using a 1/10
measurement with measuring probe.
compensation of the . o _ _
probe attenuation « For probe adjustments, see the 8. Calibration signal display.
fficient
coetricen  Select the:
0 vertical calibre of CH1.: 50 mV/div.
O the time base coef.: 200 ps/div.
0 the vertical scale coef.: 10 (= the calibre becomes 500 mV/div.)
0 DC coupling: CH1

» Display the automatic measurement table for the channel CH1 signal
via the Measurement - Automatic Measurements menu (see 8.
Measurement).

The table of the 19 measurements made on Trace 1 is displayed:

i - MTX1054 - 1: Auto. measu x|
Y= 55 38mY Trize=  0.000 %
Wmax =  ZB18W Tfall= 20,006
Wpp = 2ZBE3W Wi = 495 3ps
Wiow = B3.29m W= A04. Bpz
Yhigh= 2531 R 993.8p=
Wamp = 2508 F = 1.000kHz
Wimz = 1.8258% LC = 43.5%
Wavg= 1.328Y M = 2
Ower+=  1.0% Oer-= 0.0z
Sum = Z2B49mWs

The peak-to-peak amplitude of the calibrator is given by Vamp= 2.508V and
the frequency by F = 1.000kHz.

When no longer used, deselect the automatic measurements as they slow
down the trace refreshment frequency.
To do this, close the MTX 1054 - 1: Automatic Measurements window.

Reminder For greater measurement accuracy, display at least 2 periods for the signal
and choose the calibre and vertical position to represent the peak-to-peak
amplitude of the signal to be measured on 4 to 8 vertical divisions.
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Applications

Applications (contd.)

4. Cursor Select measurement by cursors using the menu: Measurements ->
measurements Manual measurements (dt, dv) (see 8. Measurement).

O Two measurement cursors (1 and 2) are displayed as soon as the
menu has been activated.

O The 2 measurements made are dt (dX interval between the 2
horizontal cursors X1 and X2 ) and dv (voltage difference dY
between the 2 vertical cursors Y1 and Y2 ).

22 Example: (1)dt = dX =1.0 ms, dv=dY =251.0 mV

Reminder ~ The two measurement cursors (1 and 2) can be moved directly using the
mouse.
If the unattached cursors option is not activated (see 8.Measurement >
Unattached cursors), the cursors remain linked to the trace when moving.
If the unattached cursors option is active, the cursors can be positioned
anywhere in the Oscilloscope Trace window.
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Applications

Applications (contd.)

5. Cursor dephasing « Initially, there must be 2 out-of-phase signals to be displayed on the
measurements channels.

a) Automatic phase « Select the reference trace in relation to which you want to perform
measurement the phase measurements via the menu:

Measurement - Reference > Trace 1 or Trace 2
(see 8. Reference).

= Example: Reference Measurement - Trace 1.

« Select automatic phase measurement via the menu:
Measurement - Phase measurements (see §. Phase measurement).

= Example: Phase Measurement > Phase Trace 2.

O The 2 markers (+, -) for automatic measurements are displayed on

the reference trace (*=. CH1). A "+" marker is displayed on the trace
on which the phase measurements are made (= CH2).

O The phase measurement (in 9 is indicated under the display of
values dX and dY.

™. Example: Phase ch2/chl = 180.0°

¢ The instrument simultaneously displays the values of the 19 automatic
measurements and the automatic (or manual) phase measurements.

_ol x|
=1 =4.50ps

d¥ =20 2ps
1/dx = 49 8kHz

CH1
1 =31.3mY

dt’ = 781w

Phase CH2/CH1:
180.0°

5.00ps/div RUH

- The 3 markers are fixed; they cannot be moved.
« Ifitis not possible to perform the measurement, "-.- -" appears.
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b) Manual phase « Select manual phase measurement via the menu:
measurement Measurement = Manual phase measurement (see § Measurement).

O The 2 cursors (+, -) for automatic measurements are displayed on

the reference trace (*=. CH1). They must be positioned so that they
declare the period (which corresponds to 3609. A " +" cursor with

respect to which the phase measurement is made, will be displayed.
This cursor can be moved in the Oscilloscope Trace display window.

O The phase measurement (in 9 is indicated under the display of the
values dX and dY.

X Example: (1)Ph = 180.4°

B - yirtuall - Trace Oscilloscope =101 x|
=1 =2 05ps

d¥ = 202ps
1/d+ = 49.5kHz

CH1
1 =1.98mi

dv" = 23 5mt

MATH2
1 =1.38mY

dv’ = 235wl 2

CH3
=

di'=..

CH4
=

di'=...

Phase:
180.4°

2_5I]_rs:"div RUN

A\ « The 3 measurement cursors are present if at least one trace is present
{ on the screen.

« The 3 measurement cursors can be moved freely using the mouse.
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6. Video signal This example illustrates the TV synchronisation functions and use of SPO
display mode for a complex signal.
d Itis recommended to use a 75 @ adapter for observing a video signal.
* Inject a composite TV signal into channel CH1 with the following
characteristics:
- 625 lines
- positive modulation
- vertical grey scale stripes
» Select channel CH1.
« On the Trigger menu, select the tab Main - Trigger 2> Settings > Main
(or click on the icon ).
* Validate channel 1 as the main trigger source.
e Select the TV tab on the Trigger parameters L] menu.
¢ Set: - the number of standard lines to 625 lines (SECAM)
or 525 lines (PAL, NTSC) according to the standard used.
- the polarity to +
- the line N°to 25.
* Select the CH1 coupling: DC
e Vertical position: - 600mV
* Select the CH1 V/div sensitivity: 200mvV
* Set the T/div sweep coef. to: 25us
* Select automatic trigger
* Select the display: Envelope
VIl - 124 150 MHz virtual digital oscilloscopes



Applications

Applications (contd.)

* Click on the RUN/STOP button to start acquisition.

The acquisition status (Ready, RUN, STOP) is indicated on the right,
under the display of the trace, in the trigger status display zone.

* Optimize the time base speed to observe several complete TV lines.

22 Example of a video signal (MTX1054)

#1=EB01ps

=101x]

d¥ =64 1ps
1/d¥ = 15.6kHz

CH1
1 = 188mt

d' = 0,00k
MATH2
1=

I

25.I1rs!d iv LU L]

2

Use the manual cursors to check the duration of a line (64 ps)

* Display the manual cursors by clicking on the icon HE
or from the menu bar Measurement - Manual measurement (dt, dv)

* To move the cursors freely, select: Measurement >
Unattached manual cursors.

* With the mouse, position cursors 1 and 2 respectively on the beginning
and end of a line.

The dv and dt measurements between the 2 cursors are indicated top left
in the trace display zone.

22 Example: dX= 64.1 ps = duration of a line
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7. Examination of a For more detailed examination of a video line signal, the TV trigger menu
specific TV line can be used to select a specific line number.

* In the Trigger Parameters menu, select the TV tab:
Trigger Menu - Settings 2> TV

¢ Set:
- the standard number of lines: 625 lines for the SECAM standard
- the polarity: + (video positive)

- line: 25
* Select the sensitivity of CH1: 200 mV/div

* Select the sweep coef.: 25 us/div. with the T/div time base box scroll
bar

* Select SPO persistence mode kM to observe details of the video signal.

. ol x]
W™ Example of video
. X1 =25.0ps
line 25
d= = 200ps J |—I
1/dx = 5.00kHz= ! I
CH1 _
Y1 =122 ﬂl
dv = 1.20% J ,.!
1= q | ‘
g L
o i Y
CH3 o 1] .ra:-
Y=, fﬁ" i o
_ ] i E I
CH4 ) !
Y= mi ] H L 1
- 25 Ops/div mUN

ulticolar [+ "I Refresh | ++
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8. Measurement in Initially, a frequency signal between 40 Hz and 1 kHz should be injected on
"Analyser" mode channels CH1, CH2, CH3 or CHA4.
Reminder - Only CHx channel signals (and not the Mathx functions) can be the

subject of harmonic analysis.

- In Analyser mode, the time base is not adjustable.

* Set the amplitude of the channels in Oscilloscope mode correctly  (the
signals displayed should not be saturated).

* Onthe Instrument menu, select Analyser or click on the [L.] icon on
the toolbar.

Reminder The harmonic content of the signal for channels CH1, CH2, CH3, CH4 is
represented by "full" bars in the colour of the channel
(red for CH1, green for CH2, blue for CH3 and pink for CH4).

+ The SIGNAL box under the breakdown indicates:

- the active channel(s)
- the RMS voltage of the signal in Volts
- harmonic distortion rate (in %) of the signal

+ The Reference box enables the reference harmonic to be selected for
the measurements.
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22 Example of
harmonic breakdown
(MTX 1054)

Display of the
CH1-CH2 signals in
Oscilloscope mode

Harmonic Analysis

Displaﬁ
Analyser mode

« The “Ref.: Harmonic X" box indicates, for the harmonic selected:

its value as a % of the fundamental

its phase in °in relation to the fundamental
its frequency in Hz

its RMS voltage in Volts

Inject on:

- CH1: the signal of the output calibrator (2.5 V, 1 kHz) (see 8. Display of
the calibration signal)

- CH2: a 200 kHz triangular signal with a peak-to-peak amplitude of 1V.

ﬂ - Yirtuall - Trace Dscilloscope ;Iglil
#1=1.01ms CH1: 50.0r-DC
CHZ: 200mi-AC
de = 99202
1/d¥ =1.00kHz
o ) S L —

1
1 =272 / \

di' = 251 ml
CH2
1 = BTl

[

dv = 1.00v / T \\
TH
V1=, /

di' =
CH4
Y=
1 I3
di'=...
900ps/diy RUH
|
M _ virtuall - Trace Analyseur Harmonigue _1Of |
100% - 100% -
78E- e
B0 - B0 -
2% - I 6%~
i R L L e L R AL R R O U°/='|'.I.'.'.'.'.TTTTTTTTTTTTTTTTTTTTTTTT
— E2..d...] E 8 101214 16 18 20 22 24 26 28 30 2 E 8101214161820 22 24 26 28 30
ICH1: B0, Ot D C CHZ: 200my -4
100% - 100% -
TaE- e
B0% - B0 -
28%- 253 -
D°/°_IIIIIIIIIIII||||||||||||||||||| D°/°_|||||||||||||||||||||||||||||||
F2 4 B B8 10121416 1820 22 24 2628 30 F2 4 B 810121416 1820 22 24 2628 30
CH:: 50, Om-A0C CH4: 50, Om'-A0
Signal ;  RékHarmonique 3
Wrmz THD Ratio Phaze Fréq Wimz
CH1 = 124m\ 43% 3% +0° 3.00kHz 37 2mi
CH2 = 307my 12% nx +175° E05 Hz 34 Tm
CH3= - = = em wmm wm
CHe= o e

Note that, for the CH1 signal (square 1 kHz signal), the amplitude of
harmonic 3 (at 3 kHz) represents 33% (ratio) of the fundamental and, for the
CH2 signal, the frequency of harmonic 3 is 608 Hz.

VIl - 128

150 MHz virtual digital oscilloscopes



Applications

Applications (contd.)

9. Display of slow The purpose of this example is to analyse slow events for time bases
events ranging from 200 ms to 200 s per division.
ROLL Mode

Samples are displayed during acquisition without waiting for the Trigger

(Roll mode).

™. Examination ofa
slow event

Select Oscilloscope mode, on the Instrument menu P

Inject a 1 V peak-to-peak 1 Hz sine wave signal on the CH1 input.
Adjust the time base to 500 ms.

Select channel CHL1.

Select the sensitivity and coupling for CH1:
- Sensitivity: 200 mV/div

- Coupling: DC

Select the trigger parameters:

Trig > Parameters menu:

- Trigger source: CH1

- Trigger edge: +

Examination of the
signal (MTX 1054)

Select the Single Shot trigger mode.

Click on the &' icon to authorise selection of the trigger in the trace
window. . Position the Trigger level to + 4 div and start acquisition
with the RUN/STOP button:

The signal is acquired continuously, move the trigger in the display
window until O div is reached to obtain a trigger event.

When the trigger level is reached, the oscilloscope stops acquisition
after filling the memory (it switches to STOP mode), keeping to the pre-
trigger defined by the horizontal position of the trigger.

To restart acquisition, reset the trigger by clicking on the RUN/STOP
button.

E— ¥irtuall - Trace Dscilloscope _ Inlil

A1=1.7as CH1: 200miv-4C
dx = 481ms
1/d% = 2.08Hz

CH1
1 = 439m

dr' = 1.07%

CH
=

dr=... )

CH3
=

dr'=..
CH4
=

dr'=_.

H00ms/div STOP
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10. Measurement
in "Recorder"
Mode

= Example: Select Recorder mode with the icon or Instrument menu.
Monitoring of voltage

variance and
detection that a level < Inject the signal to be monitored on CH1.

has been passed

» Check that Capture Fault 1 is activated (see Trigger menu.

» Select the CHL1 input.
« Adjust the vertical sensitivity (= 2 V/div).

»  Adjust the recording period or the sampling interval (*=.1 min)

- Adjust the trigger settings on the Recorder Control panel: threshold
type and level.

. Example Greater than trigger on channel CH1 represented by the symbol #1 T

with alevel 1 (2 6 V).
On the other channels, select: "no triggering".
Start acquisition by clicking on the RUN/STOP button.

WS - MTX1054 MTX1054 - Recorder Control o ]

Instrument  Wertical Trigger Display  Measure  Memory Tools 7

EB@| | IHef: Trace] VI ]_| §%| 7

Vertical |
& CH1 N o & CH3 " CH4
Piobe: 3 1.0 4 =N 4 1o
validv, 3§ 200V I 3 s0om = I
Coupling: DCc oCc DC (]
Posion. o 000y A enmomy  F ommv 000w
BhWwiL: ‘JI More -JI Mone -_: Maone ¥/ Mone
- Trigger .
| | | |
Levell: 7 GO0V 3 3 000wy F 000 my
Lewvel2: il i P - Ty
Type: '_: Greater than '_: Mo triggering '_: Mo triggering '_: Mo triggering
" Horizontal |
Recording fime: < mn RUN 7 STOP| | CAPTURE...
Sampling interval: -:i 1.20ms
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« On channel CH1, inject a sine wave signal with a frequency of 0.1 Hz
and a peak-to-peak amplitude of 3V.

« Suddenly increase the signal amplitude to exceed a threshold of 6 V,
then return to the initial amplitude.

« Acquisition of the amplitude fault will be implemented since the
“Greater than” threshold of 6V has been exceeded.

Trigger source: CH1
Trigger level: 6 V

Trigger point Trigger: Greater than
ReSUItlng Curve W - virtuall - Trace E i - o] x|
[+
sy = 12340742007 CH1: 2.000-DC
03:51:04.025
T1

d= =476
1/d= = 21.0mHz

CH1
1 =598V

. Il allln, .

o' = 445/ ol |

CH2 1
Y=
di'=..

CH3
1=
dr' = .

CH4
Y=
di'=..

STOP

Amplitude fault exceeding the threshold of 6 V

Acquisition was triggered when the signal went above the 6 V trigger level,
the fault was captured, respecting a pre-trigger of 2 divisions.
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11. ETHERNET
network
applications

Printing on a To start printing of the various active windows on a network printer from
network printer the PC:
e

Instrument  Mertical Trigger Display  Measure  Memory | Tools ?

E@‘ | IHef: Tracel 'l J_‘ 5%‘ ‘

Vertical
& [CH1 &
Prabe: = 1.00 -
Voltddee ¥ 200V x
Coupling: oC
Poszition: - 0oo v :EJ
Bl -JI MHone ‘JI
: Trnigger
Levell: = B.00 =
Ll A
Lewvel2: b >
Type: -:‘JII Greater than ‘JI Mo tiggering
: Honzontal
Recarding time: :‘;i Trnn
Sampling interval: fll 1.20ms

* Onthe "Tool" menu, select Print ... or

Click on the & icon on the toolbar

Select the type of printer from those installed on your PC.
Check the elements to be printed from those available.
Choose Portrait or Landscape print orientation.

Click on OK to start printing.

Select the windows to be printed:

[ Contral panel
v ‘waveform panel
RO

LSRR AN

Select the printer:
Minalta 0i3010 PCLE
PDFCreataor

L L

200

L

Metwork, ..

Prink. ..

Export ko EXCEL... |
Language 4
Swstem Infos...

Firmwwate update ...

-400.00

[T
5. 0159 &

i,

L

oC bC
00wy E 000 v
Mone '_: Mote
000wy 3

Mo triggering 4 Mo tiggenng

|
=

|run 7sToP| [ CAPTURE...

Partrait
Landscape

Minolta D010 PLLE

Microzoft Qffice Document Image YWiiker
HF Laserlet BL
HF Lazernlet 4
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12. WEB Server Minimum PC Configuration: Pentium Il, 200 MHz, 64 Mb RAM.
Screen resolution: > 1152 x 864 pixels
Install JVM SUN (minimum version
J2RE 1.4.2) from site //java.sun.com
Recommended browsers: Internet Explorer 6.0 or Netscape 6.0
Screens obtained on PC logged on to same network as the instrument.

Oscilloscope
mode

Z§ 0x-Index - Microsoft Internet Explorer

Fichier Edtion  Affichage  Favoris  Outis 7
Gpricedente + o - () (2] 4| Qrechercher Gijravers @ecia (| Ly S B - 2] o o
Adkesse €] hpuy14.3.20030) ] x| Lens » CIlelng on
the title of
Recerder the Window
OSCILLOSCOPE frefvash] — with the
Y mouse
refreshes
the
window.

Instrument IP
address: see
p. 12

The window
settings are
taken into
account after
clicking on

; "Remote
Control".

] Applet Gapplet started [ Bl 7
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Z§ 0x-Index - Microsoft Internet Explorer

Fihier Edtion  Afficiege Favaris Outis T

FFT Mode

GPrécédente - = - @ 7 ﬁ] ﬁh\aher&w [l Favoris @Mé’wa» g ‘I%wga - e

Adresse |@ hetpifi14,3.200.90/
Elni 05{'i”¢>5c:>fe @ FFT @ A’M!\_jsﬂ

vi

200my =

AC =
nolimit =

Odiv ~

e

625 Hzfdiv - ¥

Clicking

Recbnler Utilities = on the t|t|e
' — of the
— window
| with the
mouse
- | refreshes
%l the
- L window.
150.0mY =] 50.0m 50.0mb *
AC = AC B AC T
nalimit = nalimit = nalimit =
Odiv Odiv * Odiv =

The window
settings are
taken into
account after
clicking on
"Remote
~Control".

Rectangular

Remate Cantrol

2} 0x-Index - Microsoft Internet Explorer

Fichier  Ediion  Affithags Favors outls 7

Analyser mode

Eprécidents = = - @) 5] 1} | QRechercher CiiFavors Gmeds 3| 5y S B - 5 &

Adresse

] http:f{14.3.200.90/

e I Pfooe (1T | ]l

10 12 14 16 18 20 ZZ 24 Z6 28 30
Reference: Harmonic 3

thd= 3.12kHz

thd=

thd= ----

48%

149mv

S

ER (refresh)
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Recorder Mode

Ficler  Fdtion  Affichage  Favoris Outls 7

| 23 | Qrechercher [igFevors Gpvisca (3| By S - 5] &

et B Pfosclacre 1 ] 6 1 e |

G

RE

BNl Gt

] Applet Ot started [T B wanet bl A

Clicking
on the title
of the
window
with the
mouse
refreshes
the
window

@)

The window
settings are
taken into
account after
clicking on

(O After refreshing the window, this list indicates the moment of acquisition

of all the faults:
in Capture 1 Fault mode: a single fault is acquired,

in Capture 100 Faults mode: 100 faults can be acquired, they are viewed

in blocks of 10 faults.

150 MHz virtual digital oscilloscopes
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Utilities

ion hage Favors Ouds 7
Geprécederte » 5 - () ) | @Rechercher [alFevoris Dieda 3| B [ - ] o

adresse [&) hip14,3.200.90]

i | Selciion
ITX1054, v0.000/7. . UTILITIES _ button

p determines

the action:

Saves the

Trace
| —

FTP
window
display
inidicating
the files
contained
on the
instrument's
virtual disk
See next.

] Aot Oapplt started [ B mbraretiocd 2|

File transfer

£ tp://14.3.200.1277 - Miciosaft Internet Explarer

Eichier  Edtion  Affichage  Atteindre  Favoris 2
% 7] X

L= =
| BEcednte Siivarie  Dossierpaient | Couper Copier Coller Annuler Suppiimer  Proprigtés

) FTP
Affichage W| n d ow

Adresse [ fin/143.200127/ =] @0k tens

en % display

CH1.TRC CONF.CFG DEFJUIN\ ECRAN.BMP SOUARE.FCT Inldlcatlng
the files
contained

on the
Instrument IP instrument’

address s virtual
disk.

The files can
be copied
onto the PC
using classic
Windows
commands.

Utiisateur - Anonyme [k Intranet local
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Technical specifications - Oscilloscope Mode

Vertical deviation

Only the values assigned with a tolerance or limits are
guaranteed values (after a half-hour warm-up).
Values without a tolerance are for information only.

Characteristics

Specifications Comments

Number of channels MTX 1054
MTX 1052

4 channels: CH1, CH2, CH3 & CH4
2 channels: CH1, CH2, EXT

Input Type

Class 1, common earths

Bandwidth at -3dB

Vertical offset dynamic

Measured on 50 Ohm load with
6 div. amplitude signal

> 150 MHz on all vertical calibres
from 5mV to 5V/div.

> 15 MHz on the 2.5mV/div calibre.
> 15 MHz on calibres from 10 V/div.
to 100 V/div. > A

+ 10 divisions on all calibres

Input coupling

AC: 10 Hz to 150 MHz
DC: 0 to 150 MHz
GND: reference

BWL bandwidth limiter

4 values:
none, 15 MHz, 1,5 MHz, 5 kHz

Rise time

< 23 ns for the vertical calibre 2.5 mV/div.
< 3 ns on all vertical calibres from 5 mV to 100 V/div.

Cross-talk between channels

DC at 100 MHz =30 dB - for calibres with a bandwidth >
150 MHz
- same sensitivity on both channels

ESD tolerance

+2kV

Response to rectangular
signals: 1 kHz and 1 MHz

Overshoot < 5% on the rising or falling edge
Aberrations <5 %

Vertical calibre accuracy
Vertical resolution

DC vertical measurement
accuracy

Accuracy of vertical offset

+2% Sequence of vertical
+0.2 % of full scale (?;r?aetisonli;lzst-:ps
* [2 % (reading — offset) + precision

of vertical offset + (0.05 div.) x

(V/div.)]

+[0.01 x (offset value) + 4 mV + (0.1
div.) x (V/div.)]

Probes

Take into consideration the
attenuation factor of the

probe in display:

(= : with a 1/10 attenuating probe,
set the Probe coefficient to 10 for
direct display of the signal amplitude
at the end of the probe)

probe coefficient variation range:
0.00001 to 100000.00

NB: the probe factor must be
brought in manually.

There is no automatic detection
of probe presence.

Maximum input voltage

420 Vpk (DC + AC peak at 1 kHz) without probe
1400 Vpk (DC + AC peak at 1 kHz) with probe 1/10 ref. HX0004 or /5

Electrical safety

300 V, CAT Il without probe
1000 V, CAT Il with probe 1/10 HX0004 or HX0005

Input impedance

1MQ+1% approx. 13 pF

Display modesMTX 1052
MTX 1054

CH1, CH2, MATHS3, MATH4
CH1, CH2, CH3, CH4

150 MHz virtual digital oscilloscopes
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Technical specifications - Oscilloscope Mode (contd.)

Processing of measurements

Mathematical functions

Automatic
measurements

Equation editor
Addition, subtraction, multiplication, division and complex
functions between channels.
Time measurements Level measurements
rise time DC voltage
fall time rms voltage
positive pulse peak-to-peak voltage
negative pulse amplitude
cyclic ratio max. voltage
period min voltage
frequency high plateau
phase. low plateau
counting overshoot
integral

Resolution of the measurements | 9 bits

Horizontal deviation (time base)

Characteristics

Specifications Comments

Time base ranges

35 ranges, from 1 ns to 200 s/div. Sequence 1-2-5

Time base accuracy

+0,5%

Single shot sampling rate
MTX 1054

MTX 1052

100 MS/s on 4 channels = 1 out of CH1/CH2
200 MS/s on 2 channels - 1 out of CH3/CH4
Accuracy * 200 ppm

100 MS/s on 4 channels = 1 out of CH1/CH2
200 MS/s on 1 channel

Time measurement accuracy

+[0.04 div.) x (time/div.)] + 0.005 x
(reading) + 1 ns]

Horizontal ZOOM

The available horizontal N.B.: The oscilloscope has a
zoom factors range from memory capacity
x1 to x100 according to the for recording 50 k points per
sequence 1-2-5 (in ZOOM mode, channel.
we have the same time base The horizontal screen display is
criterion sequence as in normal 500 points
mode). for 10 divisions.

XY Mode
Bandwidth in X and Y

Phase error

Cursor measurements

The bandwidth in X and Y is identical
150 MHz
< 3°at 1 MHz

In XY mode, at each instant t:

The smallest time increment between two successive XY
points is given by the real acquisition frequency of the
oscilloscope.

XY mode representation therefore depends on the
selected time-base calibre.

Manual measurement cursors dv, dv
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Technical specifications -

Oscilloscope Mode

Trigger circuit

Characteristics

Specifications

Comments

Trigger sources

MTX 1052 CH1, CH2, EXT, Line
MTX 1054 CH1, CH2, CH3, CH4, Line

Trigger mode Automatic
Triggered
Single shot
Trigger coupling AC: BW 10 Hz to 150 MHz

without band limit

DC: BW 0 to 150 MHz
HF reject: BW 0 to 10 kHz
LF reject: BW 10 kHz to 150 MHz

Trigger gradient

Falling edge or
Rising edge

Trigger sensitivity

Sources

Input coupling: DC

Trigger channel coupling: DC

0.6 div. from O to 10 MHz

1.5 div from 10MHz to 150MHz

(if "noise rejection” - inactive)

1.5 div. at 1 kHz (if "noise rejection
active")

Amplitude of the signal observed
on the screen

Trigger level
Variation range +8 div.
Trigger type on edge

MTX 1052 »>

MTX1054 >

MTX 1052 -

MTX1054 >

MTX 1052, MTX1054 >

on pulse width <t =t >t

from20nsto 10.5s

Trigger after delay of 40 ns to 10.5 s
* Qualifier source: CH1 CH2 EXT
* trigger source: CH1 CH2

CH1 CH2 CH3 CH4
CH1 CH2 CH3 CH4

* Qualifier source:
* trigger source:

Trigger after counting 2 to 16,384 events
* Qualifier source: CH1 CH2 EXT
* counting source: CH1 CH2 EXT

CH1 CH2 CH3 CH4
CH1 CH2 CH3 CH4

* Qualifier source:
« trigger source:

trigger source: Qualifier or counting source

v
- Polarity selection: + and -

- Line N°selection: 525 lines (NTSC) or 625 lines (PAL/SECAM)

- TV trigger sensitivity: > 1 div.

Pre-triggering

Adjustable from 0 to 100 %

HOLDOFF

Adjustable from 40 ns to 10.5 sec.

150 MHz virtual digital oscilloscopes
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Technical specifications -

Oscilloscope Mode (contd.)

Acquisition chain

Characteristics

Specifications

Comments

ADC Resolution

9 bits (22 LSB/div.)

1 converter per channel

Sampling rate 100 MS/s

frequency

Sampling modes

Real time MTX1054 200 MS/s max. on 2 channels Single non-repetitive signals
MTX1052 200 MS/s max. on 1 channel Accuracy + 200 ppm
MTX1054 100 MS/s max.on 4 channels} Repetitive signals
MTX1052 100 MS/s max. on 2 channels Accuracy + 200 ppm

Equivalent time ETS

100 GS/s max.

Transient capture
Minimum detectable Glitch
width (min/max acquisition)

>10ns

Whatever time base is used,
short-term events

(Glitch, = 10 ns) are displayed.

Acquisition memory depth

50 kb

fixed

PRETRIG function

from O Kbyte to 50 Kbytes

Back-up memories
of channels

Channels are saved onto the PC
hard disk:

The maximum number of files that
can be saved therefore depends
on the configuration of the PC
used.

Back-up memories

Size of the storage memory = PC
hard disk:

File types: . .
_ trace The file names contain 15 characters
+ extension
- text
- config
- function
- printout
- image
- etc.
Storage formats (file sizes) Trace Back-up of trace and acquisition
(.TRC) (=200 kb) parameters
(.TXT) (=500 kb)
Configuration (.CFG) (=15 kb) Back-up of complete equipment
configuration
File (.FCT) (<1kb) Back-up of a function
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Technical specifications - Oscilloscope Mode (contd.)

Display

Characteristics Specifications Comments

Display screen

PC screen

Resolution

The Oscilloscope Trace window represents 500
samples acquired with a 9-bit ADC.

The number of abscissa and ordinate axes is
calculated according to the size of the Oscilloscope
Trace display window. Linear interpolation is used if
necessary.

Displayed mode window

Normal

Horizontal ZOOM

Complete memory represented on the screen for 50 kb
500 abscissas.

From 1 to 100
up to 500 pts from the full memory of 50 kpts case of max.
ZOOM x 100

Display modes

Acquired points, interpolated points, averaging
Vector The acquired points are attached by a segment.

Envelope Min. and max. on each horizontal screen position
are displayed.

Average rate Factors: none, 2, 4,16, 64

Graticule

Complete Axes Borders

Indications on screen

Triggering The trigger point is represented on the trace in the colour of the TAC
channel in order to simultaneously indicate:
The level in the range +/- 10 vertical divisions (with overshoot indicator)
The horizontal position of the trigger point in the range of 0 to 10
divisions.

The trigger filter (™= Channel CH1: T — Tac — TLF — THF).

Trace identifiers
Traces Position, Sensitivity
Earth reference
Top and bottom trace reference overshoot indicators.

Miscellaneous

Calibration signal

Form rectangular
Amplitude 0-25V 2%
Frequency 1kHz £1%

Autoset

Search time <5s

Frequency range 30 Hz to 150 MHz
Range of amplitude 40 mVpp to 400 Vpp
Cyclic ratio limits from 20 to 80%
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Technical Specifications

Technical specifications

- Harmonics Analysis Mode

Display of the fundamental and
Harmonics

Selection of the reference for
measurement

Frequency of the signal
analyzed

Measurement accuracy
Level of Fundamental
Level of Harmonics

Harmonic Distortion

The fundamental and the first 31 harmonics of the signal present on
the channels are simultaneously displayed.

The fundamental or a harmonic can be selected from the 31

40 Hz to 1 kHz

+2% ++10 UR
+3% ++10 UR
+4 %

Technical specifications

— Recorder Mode

Recording period
Sampling rate

Capture 1 fault
Capture 100 faults
File capture

Triggering

Display

Vertical, horizontal accuracy

from 2 seconds to 31 days
from 40 ps to 53.57 s (Capture 1 Fault mode)

100 faults in the working memory
Recording capacity = PC capacity

on upper and lower
threshold

on upper or lower
threshold

Search for minimum and maximum
Fault search

for each active channel

Identical specifications to those in "Oscilloscope” mode
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Technical Specifications

1 \ Caution!

Error messages

Autotest: Error n0001: problem with Microprocessor or FLASH
Autotest: Error n0002: RAM error

Autotest: Error n0004: FPGA error

Autotest: Error n0008: SSRAM error

Autotest: Error n0010: SCALING 1 error

Autotest: Error n0020: SCALING 2 error

MTX1054 > | Autotest: Error n0040: SCALING 3 error

MTX1054 - | Autotest: Error nN0080: SCALING 4 error

Autotest: Error n0100: acquisition problem — channel 1
Autotest: Error n0200: acquisition problem — chann el 2
MTX1054 - | Autotest: Error n0400: acquisition problem — channel 3
MTX1054 - | Autotest: Error n0800: acquisition problem — chann el 4
Autotest: Error n°1000: Ethernet problem

Autotest: Error n2000: Vernier problem

If one of these codes (or the addition of several codes) is present when
getting started - a fault has been detected.

In this case, contact your closest distributor (see §. Maintenance P. 6).
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Technical Specifications

Technical Specifications (contd.)

Communication interfaces

USB connector type B connects the oscilloscope to the PC with a USB lead.

Location on rear panel of the oscilloscope
Interface USB to RS232, the serial link setup

is automatic at 921,600 bauds, HARD protocol,
8 bits, 1 stop bit, no parity.

Driver The USB to RS232 interface driver is available on the
CD ROM supplied with the instrument.

ETHERNET interface  Location on rear panel of the instrument
Type 10BASE-T (Twisted Pair)
Connector RJ 45 8 points
Standard IEEE 802.3

Remote programming of the oscilloscope by a PC

The oscilloscope can be remotely programmed with a PC from simple
standardised commands using:

- the USB to RS232 interface
- the ETHERNET interface (port 23)

The programming instructions comply with the IEEE 488.2 standard,
SCPI protocol.

Refer to the remote programming manual for a complete list of
commands and syntax information.
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General and mechanical specifications

General Specifications

Environment » Reference temperature 18T to 28C
« Operating temperature 0C to 40C
- Storage temperature -20Cto + 60C
- Utilisation indoors
« Altitude < 2,000 m

* Relative humidity

Mains power « Mains voltage

supply « Frequency
« Consumption
» Fuse

< 80 % up to 31T

Use nominal range 100 to 240 VAC
from 47 to 63 Hz

<16 W at 230 VAC, 50 Hz

2.5A/ 250V /delayed

« Detachable mains power cable

Safety As per IEC 61010-1 (2001):

» |Insulation

class 1

» Degree of pollution 2

« Category of power supply overvoltage: CAT Il 240 V

- "Measurement” input overvoltage category CAT Il 300 V

C€E

This equipment is designed to conform to current EMC standards and its
compatibility has been tested as per NF Standard EN 61326-1, 07/97 +

Al, 10/98 :
Immunity

Influence quantity: 5 mV in the presence of a magnetic

field of 3 V/m
Influence quantity: 10 mV in the presence of a
magnetic field of 10 V/m

Mechanical Specifications

Casing * Dimensions
* Weight
» Materials
» Sealing
Packaging * Dimensions

270 x 213 x 63 (in mm)

1.8 kg

ABS VO (self-extinguishing)
IP 30

300 (I) x 330 (L) x 230 (D) in mm

150 MHz virtual digital oscilloscope
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fctfile management .........cccoceeiiiiniiiieen, 28
about ... .. 81, 109
= (oSS 43
ac, dc, gnd e 16
acquisition — min/max .....ccccccevvecciiiiieeeeennnnnns 55
acquisition interval ...........ccccciiiiii 93
activation ... 7
F= T [0 1151 [ o [ PSSR 12
AAVANCEA  ..oeiiiiiiiee 74
analogue persiStenCe ........cccccovviiiiieeeeeennnnnne 82
application software ..........cccoooiiiiiiieeninii 7
applicationS ......ccceeeveiiiiee e 116
apply the function ........cccccceiiiiiiiiieee, 27
auto level 50% ... 17
auto mode ... 17
automatic measurements .........ccccceeeceeeeennn 36
automatic measurements ............... 60, 61, 105
= 10 (01T S SRR 17
autoset ChX ... 16
auxiliary source ........ccccvvvveeeeeiiiinnnnn, 42,48, 50
average rate  ......ccccccciiiiiiiiii 56, 114
B

bandwidth ...........coooi 16
Blackmann (window) ...........cccccceiiiinnnen 20, 24
VAV I 11 (= SRRt 104
BWL o 16
C

calibration ... 79
capture (button) .........ccccceeiieni. 17, 58, 89, 96
capture L fault ... 102
capture 100 faults ......ccccceveeeeiiiiiiiieeeeeeees 102
channel ..........ccccceee. 43, 45, 47, 48, 49, 50, 51
CHx vertical unit .............coeeeeii, 27
communication interfaces ..........ccccocceeeennen 144
configuration .........cccceeeveeeen i, 73, 107
COS  ciiiiiiiet ettt 30
COUNLING oo 42,49
counting (trigger)  .oooovveceeeee e 17
coupling ...ooooiiiiieiiees 43, 45, 47, 48, 49, 50
D

date/time ... 101
AC 43
delay (trigger) .ooccevvvvcieieeee e, 17,42, 47
delayed triggering ......cccccevveeeiiiiiiiieee e 101
display (menu) .......occcovieeeeeeiniiinnn. 57, 85,104
IV 30
AIVV e 30
Ot 25
Ot e 64
AV e 25, 64

E

€dge i, 43, 47, 48, 49, 50, 53
edge (LgOer) e 17
EMC o 145
envelope (display mode) .........ccccooeiiiiiennnenn. 57
ENVIFONMENT  ...uviiiiiieiiiiiiiie e 145
EITOI MESSAGES  cievvveiiirieerieeiiiiir e e eereenians 143
ETHERNET ..o 8,12, 132, 144
EVENES ittt 49
EXCEL (export t0) ...cccceeeeeeriiiiiiiieeeeen, 75, 108
L2 o PP PP PP PPPPPPPPPPIRt 30
F

fast fourier transform .........ccccceiiiiiiiie 19
11 S RSP RR 18, 19
FIEUNIES e 21
file capture ........cccovveeveee i 103
firmware upgrade .........coccciiiieieeeiiins 79, 108
firstinstallation ........cccccoooiiiiie, 7,9
Flat top (Window) .......cccceeeiiiiiiiiiiieee, 20, 24
FTP (protocol) .......ccoccciiieeiieiiiiciieieeee e 13
function definition .........cccccoiiiiiiii 28
fundamental ..o, 111
fundamental ref. ... 112
fUSE o 7,145
G

JALEWAY  covviiiieeeeeeeeiiii et 74
OFA e 57
H

Hamming (Window) ........cccccoviiiiiiienneenn. 20, 24
Hanning (Window) .......ccccceeeiviiiiiinnneeenn, 20, 24
harmonic ref. ..., 112
harmonics analyser (instrument) ................. 110
harmoniCs ..o 111
help (menu) ..ccooeeeviiiiiieeee, 81, 85, 109, 115
hf reject oo 43
holdoff .....cccvviiiiee, 44, 45, 48, 50, 51, 53
horizontal (DOX) ...cooeiiiiiiee e 17
horizontal (menu) ........cccccvveeeiiinnns 55, 85, 114
horizontal sensitivity .......cccccccvvviiiieereeeiienns 18
HTTP (protocol) ...coooceiiiieeeee e 13
I

iNPUt coUPliNg  ..oevveiiie e 16
instrument (MenNU) ......ccceeeeeeiiiiiiiiieeee e 26
INEEMTACES .vviiiiiiie e 8
IP addreSsS ..oooooiiiiiiiiiiieee e 12,74
L

[ANQUAGE  ..eeeieiieeee e 79, 118
FreJEC e 43
[evel ..o, 45, 47, 48, 49, 50
[eVel 1, 2 i 90
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INDEX

line (trigger) ..o, 17,42,53
NE (TV) oo 51
linear scale ......cccoovveviiiiiie i 22
local operation ........ccccccveeeeiiiiiee e 9
[0g o 30
logarithmic scale .......cccccceevviiiiiieeee e, 22
M

MAC addreSS ...ccovveeeeiiiiiieeiiiiee e 74
main (trigger) ...cccoecvveeeee e, 17,42, 43
MAIN SOUICE  .eoviieiiiiiiieee e e 43, 45, 47
mains power SUPPIY ...oeeeveeriiiiiiiieeeeeee 7,145
manual measurements ..........cccccevveeveeeinnnnnn. 64
manual phase measurement ...............cc....... 65
mathematical function ....................co.e. 27,30
MathX ..o 27
measurement (Menu) ...........ccceeeeee. 60, 85, 105
measurement reference ...........cccceceeeeenne 111
memory (Menu) ......ccccceeeeeennnee 67, 85, 106, 115
MIN aNd MAaX ..ooooiiiiiiiiiee e 104
MUIICOIOUr e 84
N

NEIWOIK .o 74,108
network operation .........ccccccooiiie e 9
NOISE IEJECt ..vvvvevvviiiieeeee e 44,45, 47,49
(0]

oscilloscope (instrument) .........cccoceeeeennnne 14
P

persistence period .......ccccccvvviiiiiieee e 84
phase measurement ...........ccccceccveeeeeiiiinnnn, 63
o] PSR 30
POIATILY e 51
01015 110 o I RRR 16, 18
predefined function ...........ccceccvivveeeniiinnnnen, 28
PINT e 75, 108
PrODE e 16
PUISE e 45
pulse (trigger) ..., 17,42, 45
R

recall ..o 73, 107
FECAll.IEC ..oveeiiiiiii 107
reCall.trC vvvviiiee 70
recorder (instrument) .........ccccceeeeeee i, 88
recording period .........ccccceiiiiiiiiiieeee 93
rectangular (WiNdOW) .........cocciiieeeeennnne 20, 24
reference ......occcccviieii i, 60, 105
remote programming .........occccvveeeeeessninnnnns 144
repetitive signal .........cccceeeiiiiiii 55
run/stop (button) ..o, 17, 89
S

SAfELY  orieii i 4,145

SAVE  ettiiiituttttttttetettttbett bt bebsaebe et aetesbnbnbebererene 107
SBVE  eetiitittttttttttetttttett bbbt baaebeteteteetbbbbttnbebnrennnes 73
SAVE.TEC wevieiieeiiiiiiiee et e e 106
SAVE.LIC weeiiiiii it 68
SAVEIXE .eviiiiiiiiiiiiiiiiiieieie ettt eieaeeeees 68, 107
saving of traCe .......cccveevviiiiii e 68
SCAIE i 18
scanning coefficient .........ccccceee i, 17
SCOPEIN@BOX  eviiiiiiiiiiiiiiiieiiiiieeiiiiieees 7,9
screen refreshment ..., 84
SEHINGS vvveeieeee e 15, 16
signal (BOX) .oocovveiiieeee e 112
SINME et 30
single shot (Mode) .....coooiiiiiiiiiiiieeeeeee, 17
smart persistence oscilloscope .........cccceee..... 82
SOUICES (rIJUEI) wevveeveeeeeiiiiieeee e e e eeeeirreeeeee s 17
L] o Lo PP PP PPPPPPPPPPRPPIRt 82
LS | SO PP P PPP PP PPPPPPPPPPIRE 30
standard (ntsc or pal/secam) ..........ccccceeeeenn. 51
S]] o PP PRt 30
subnet Mask ......ccccciiiiiiii e 74
sSupply (ACCESSONES) .oocevviiiiiiiieeee e 146
SYStem iNfO ..ooooiii 79, 108
T

LS OUPRPPPPRR 30
technical specifications ................... 137 to 142
TEMPEratUre ........eeevvveeiieiiiiiiiieeeeeeeeeeerereneeenes 145
tools (menu) ......ccocvvvveeeeeiiinns 74, 85, 108, 115
TrACE i 106
TFACEX  wetiiiiiiiiiiiiiiiiieeeeieeeeeee et eeeeeeeeeeeeeees 60, 105
traceX phase ......ccceeevieeiiiiii e 63
tracex ref. .o 60
traCEXDIEefX i 67
trigger (DOX) ..o 17
trigger (Menu)  .....cccceeeeeeviiiiiiieeeeene 41, 85, 101
trigger (Mode) .....vveeveeeieiiieee e 17
trigger (LYPeS) ..oocvvvveeveeee i e e 90, 95
trigger level ..., 17,44
trigger parameters .........oocccveeeeniiniiiieeeeeenn 42
18T PSPPSR P PP PPPPPPPPPPPPPPIS 51
tV (IrQOEN) e 17,42
U

unattached manual cursors ..........ccccccceevennns 66
under-sampling  .....oooociieieeiee e 23
USB oottt 8, 144
Vv

vector (display mode) ........cccccvveveeeiiiiciiinnn, 57
vertical (DOX) .oooooviiiii 16
vertical menu ... 27, 85, 100, 113
vertical SENSItIVILY ......eevvveeviiiiiiiiere e 18
vertical uUnit ..o, 57,104
VOI/AIV .o 16
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Supply

Supply

Accessories

comes with

optional
accessories

User manual on CD-ROM

Programming manual on CD-ROM
SCOPEIn@BOX software
First installation instructions for the software

Mains power cable

1/1, 1/10, 200 MHz, 300 V (x 2) voltage probes
Untwisted Ethernet cable

Twisted Ethernet cable

USB cable

Takeoff Tee
1 x BNC male - 2 x BNC female (package of 3 u.)

BNC female - BNC female extender (package of 3 u.)

Safety adapter
BNC male / 4 mm socket, CAT lll, 500 V (package of 3 u.)

Safety adapter
BNC male / 4 mm plug, CAT lll, 500 V (package of 3 u.)

Safety adapter
BNC male / 4 mm socket, CAT lIl, 500 V (package of 2 u.)

1/1, 1/10, 200 MHz, 300 V voltage probes

Voltage probe 1:10 fixed, 150 MHz, CAT 11/ 400 V
Voltage probe 1:10 fixed, 450 MHz, CAT 11/ 1000 V
Voltage probe 1:100 fixed, 300 MHz, 5 kV Peak
1-channel 30 MHz differential probe

2-channel 50 MHz differential probe, BNC inputs
2-channel 30 MHz differential probe, banana inputs
BNC male / BNC male cord CAT Ill, 500 V, length 1 m
BNC male / BNC male cord CAT Ill, 500 V, length 2 m

25A,250V, T, 5x 20 mm fuse

HA2004-Z
HA2005

HA2002

HA2003

HA2053
HX0220

HX0003
HX0005
HX0006
MX9030-Z
MTX1032-C
MTX1032-B
AG1044
AG1045

ATO0090
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