Virtual digital
oscilloscopes

MTX 162U€

2 channel, 60 MHz, FFT, USB, Ethernet.

MTX 162U€W

2 channel, 60 MHz, FFT, USB, Ethernet, WiFi.
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Getting started

Getting started

Congratulations!

&

Composition

Precautions and

safety
measures @

Definition of the
measurement category

Preparing for use
before use

during use
)
%

Power supply

Symbols on
the instrument

You have just purchased an MTX 162 oscilloscope. We thank you for your
confidence in our product quality.

This oscilloscope range is as follows:
MTX 162UE 2 channels, 60 MHz, 50 MS/s, 8 bits, 50 kpts, USB, Ethernet
MTX 162UEW 2 channels, 60 MHz, 50 MS/s, 8 bits, 50 kpts, USB, Ethernet, WiFi

The instrument complies with the safety standard NF EN 61010-1 (2001), single
insulation, relative to electronic measuring instruments.

In order to obtain the best results please read this notice carefully and follow the
precautions for use.

The failure to respect the warnings and/or usage instructions may damage the
appliance and can be dangerous for the user.

» oscilloscope 60 MHz, 2 channels, without display device

» software SCOPEIn@BOX_LE to be installed on the "Host PC"
« safety instructions

- Indoor use

- Level 2 pollution environment

- Altitude below 2000 m

- Temperature between 0C and 40C

- Relative humidity less than 80% up to 31

- Measures on 300 V CAT Il circuits, relative to the earth, can be supplied by a
240 V CAT Il network.

CAT II: Category Il measurements are those carried out on circuits directly
connected to the low voltage installation.
Example: supply of household appliances and portable electric tools

» Respect the environment and storage conditions.

» Make sure that the three wired phase/neutral/earth power cable delivered with
the appliance is in good condition. It is compliant with the NF EN 61010 (2001)
standard and must be connected to the instrument on the one side and to the
network on the other (variation from 90 to 264 VAC).

» Read notes preceded by the & symbol carefully.

» Connect the instrument to an earthed power outlet.

» Take care not to obstruct the ventilation.

» Only use the appropriate cables and accessories shipped with the appliance.

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

The oscilloscope power supply is designed for a network varying from
90 to 264 VAC (nominal usage range: 100 to 240 VAC).
The frequency of this network must be between 47 and 63 Hz.

Warning: danger hazard, consult the operating instructions.

Selective sorting of waste for recycling electrical and electronic equipment.
In compliance with the WEEE 2002/96/CE directive:
must not be considered as household waste.

Earth terminal
uUsSB
European compliance

AP SRR
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Getting started

Getting started (continued)

Maintenance No interventions within the appliance are authorised.
- Power off the appliance (remove the power supply cable).
- Clean with a damp cloth and soap.
- Never use abrasive products or solvents.
- Dry quickly using a cloth or pulsed air at 80C max.

Maintenance The instrument has no elements that can be replaced by the operator.
Metrology checks All operations must be carried out by approved and competent staff.

For all repairs under guarantee or outside guarantee, please return the device to
your distributor.

Communication
interfaces

USB V1.1 s an interface that connects the instrument directly to a PC USB port.
Simple to use, no adjustments are needed for a local application.

ETHERNET Depending on the oscilloscope equipment Ethernet can be connected:
- using a cable (straight cable for connection to a network or crossed
for local use)
- or wireless using WiFi (MTX 162UEW only).

Powering up Before powering up your oscilloscope and its connection to the Host-PC, insert the

supplied CD ROM and install the SCOPEIn@BOX_LE driver software.

Then, connect the oscilloscope:

« either to the PC by USB using the supplied USB A/B cable

» or to the PC on the ETHERNET local network (point to point) using a
crossed ETHERNET cable

» orto the ETHERNET cable network using a straight ETHERNET cable

« if your oscilloscope has the WiFi option (MTX 162UEW), you must first configure
this connection mode before being able to use it (see chapter IlI).

Finally, connect the power supply cable to the power outlet and refer to the

following paragraphs.

Connection

Terminal board

PROBE
ADJUST

D T 1EC 61010-1 300V I
[— CAT Il IM() I3pF A ——

Oscilloscope is powered on Sensor CI—I|52mrr): for | RJ45 LI_:TDb_II'\ftIiAI?:(hmultif:J_nction:
connected to the power suppl channe - availanility of the appliance

( P PPY) I ETHERNET - identification of the appliance
calibration - search for the WiFi network

Back face

Power socket uUsB RNET Connector
connector
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First use

First use

Command software The command software is SCOPEIn@BOX LE.exe :

Installation  Carefully read the safety instructions shipped with the instrument and
insert the CDROM in your PC CD drive.

Launching  When the oscilloscope's "READY" LED lights, you can launch the
SCOPEINn@BOX_LE.exe software.

First start-up At first start-up the following windows are opened:

Enter a "name" for the instrument (by default MTX
162 is selected); the instrument configuration files

| — will be associated to this name.

estarts a search for connected instruments

= Creation of a new instrument: |Z|

Enter the instrument name:

MTx1E62 4

%H Start of an oscilloscope:

|+ | Refresh [F5) 74

launches online help for this window.

Lizt of instruments connected by LSE

L | = T 1
--| The SCOPEIn@BOX_LE software automatically
searches for MTX 162 oscilloscopes connected to
the PC by using USB, or ETHERNET (RJ45 cable or
| WiFi if equipped).

It then displays the list of these instruments with, for
each one:

- its generic name,

- the onboard software version
- the serial number.

The selected MTX 162 oscilloscope's IP address
and the PC's address are displayed.

A/;J/ . SCOPEin@BOX_LE V100 Commmi)
IP Address: IF |3_ Iﬁ IT |:| :. :

Computer IP addrezs : 14.3.212.13

IP &ddress:
14 s Jen i1 A

MALC address

00-50-C2-90-E4-07

il
List of instrurments connected by Ethemet! /
RATHTEZUEYW, w1.00/1 2402, I -
MTHTEZUE, +0.05)4 /400, 123456261

@ [ Ethemet ®WwiFi
@ use

NN

¢ Press the key to refresh the display if your oscilloscope do es
not appear in the list of connected instruments.
If this fails, check your instrument's connection a nd/or re-start it
by disconnecting and reconnecting it to the power s upply.

Name your instrument.

2. Select one of the instruments connected to the PC (via USB or
ETHERNET) from the proposed lists.

3. Click on the button to create and launch the instrument.

X In our example we are starting up the "MTX 162UEW"
oscilloscope for the first time.
By default the instrument's IP address is 192.168.  0.100 (with the
255.255.255.0 network mask).
The instrument's IP address must therefore be adap  ted to the
network address used by the host-PC (here: 14.3.  212.31).

Virtual digital oscilloscopes, 60 MHz -7



First use

First use (continued)

First start-up

The selection of an instrument connected using Ethernet leads to the
(continued..))

display of the following window if the IP address, entered by default, is not
compatible with the network to which the PC is connected:

%R programming of IP address g|

IP addrezs not compatible with IP PC.
Chooze an IP address in the zame subnet-mask.

IP Address:

Computer IP addrezs - 14.3.21213

(] 8 Cancel

To avoid IP address conflicts on the network you ar e using, consult

your administrator in order to select an available address that is
compatible with the network.

In our example the network mask used is 255.255.0.0; we programme our
IP address: 14.3.215.215 and validate the entry using the key.

%R programming of IP address E|

IP addrezs not compatible with [P PC.
Choose an IP address in the same subnet-magk.

IP Address: (14 |3 215 215
Computer IP addreszs : 14.3.21213

(]9 ’\J Cancel
L

The IP address is tested on validation to make sure that the entered
address is not already used on the network.

If the result is correct the instrument starts up.

II-8 Virtual digital oscilloscopes, 60 MHz



First use

First use (continued)

Control screen
descriptions

When the instrument is launched the "Oscilloscope Control" and

"Oscilloscope Trace" should be displayed.

"Oscilloscope

Control"

Type of instrument Window name

Menu bar \ R MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Display Measure Tools 7

Current

This window contains all the possible settings for the oscilloscope:

Instrument
name

communications mode

Tool bar —————| FF] P s ] [ |t s CHT =] Lk 051 | & 3€ | ) | @ |22 Ethemet
Vertical . Math Hornizontal
Specific settings for ______—— & CH1 & tH2_—¥ € MaTH T/div
channels CH1 & CH2 T T T - EIEEE = T
Yoltvdiv: T T Resul displayed | H-pos Trigger (div)
in diw '_é'“a‘u_'_'
Coupling: I AL I I AL I

Mathematical /

functions

Postor: [ 14353 Jnv [Tea528]mv - T

! CAPTURE & I

Horizontal scale
settings

Trace capture

L~

Bl I Mone | I Mone | _—
Auto L
Trigger parameter __E:ange\f] | Autoset I | Autazet ' EET >3> R | gfaqutl/ISStl(t)lon
settings \P Trigger ] P
Made: ‘:‘} Auto Filker: 'ﬁd AUTOSET
Source: ﬁ CH1 Lewvel 5_ =
1 'l*E‘IED(_
Activate XY Activation of Launch general
representation FFT autoset
calculation
"Oscilloscope
Trace" This window contains the graphical representation of the signals:

2500 points per channel are used to display curves.
They are sent from the oscilloscope to the PC via the communications
interface (USB / ETHERNET / ETHERNET WiFi).

These 2500 points are different depending on the activation or not of
the FFT calculation:

- when FFT is not active,

to avoid erroneous graphical representations related to the selection of
one point in 20 (the acquisition memory being 50 000 points), the 2500
points sent to the PC are in fact 1250 couples (min, max) of the
extreme values encountered in each 40 point interval in the acquisition
memory.

- when FFT is active,

the points that are sent are also used in the Fourier transformation and
the use of the couples (min, max) would lead to an erroneous
frequency representation.

They are therefore obtained using a basic decimation (1 point every
20) of the content of the acquisition memory. Erroneous temporal
representations on the screen are therefore possible.

if the zoom is activated, 2500 additional points are sent (double time
base).

These 2500 points are generally couples (Min, Max) except for when
the zoom is at its maximum and the 2500 viewed points correspond to
a continuous series of points from the acquisition memory.

Virtual digital oscilloscopes, 60 MHz
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First use

First use (co

ntinued)

"Oscilloscope This window contains the graphical representation of the signals:
Trace"
Indication of averaging, if Grid, if
activated activated

Indication of the vertical
scale and the channel
coupling, if the function is
activated

0V origin of the CH1 &
CH2 traces

Acquisition time base

Information relative to
fixed traces,
if activated

B(=1E3

%8 _ MTX - Oscilloscope Trace
Avcroge e 4

\/

\ 200us/div
_x S

CH1: 100m-0C
CH2: 1.000-DC - ]
Position of the trigger
(of the source colour:
red = CH1, green = CH2,
| _— brown = LINE) .
Different display depending
on the selected trigger filter:
T (DC)
Tac  (AC)
Tur  (HF reject)
T (LF reject)

Indicator for horizontal
and/or vertical
autorange activation

||N

Authorise the
displacement of the
trigger using the

¥_H-AutoHange

mouse or not
Zoom Acquisition status:
tivati ’
activation LOADING: communication with the scope
RUN: currently acquiring
PRE-TRIG: currently loading pretrig
READY : pretrig loaded, waiting for trigger
POST-TRIG: currently loading post-trig
STOP: acquisition stopped

nt of the transfer
hronous to the
isplayed in the

d The display acquisition status is that at the mome
of the points. The acquisition being totally async
display, it is possible that not all statuses be d
window.

II-10
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Following start-ups

Following start-ups

Starting an For the following start-ups the SCOPEIn@BOX_LE firmware starts up
oscilloscope showing the "Start an oscilloscope™ window:
ﬂ Start of an oscilloscope E]
Information relative to the T Existing Oscilloscope ( Selection .
selected instrument MIxiUEw | T al of the oscilloscope
(here MTX) . [ —— S ——and 'the cqrrespondmg
configuration
123456260
IP Address
14 3 215 H21s Deletion of
MAL address /the selected instrument
00-50-C2-9D-E 4-07
O/j EtheVWiFi | Erase ﬂ Sl 4\ Start .
@ s News_ Cancel I \ art-up o

Selection of the communication mode. , — the selected instrument
The functional modes are shown by /
green LEDs Create a new oscilloscope
(LED lights = connection established). P
Exit the application

The LED is red if the Ethernet
communication uses WiFi

Starting an existing 1. Select the oscilloscope in the 'Existing Oscilloscope' window.
oscilloscope The information relative to this instrument is displayed in the left part of
the window.

2. Check that the selected communication mode is operational: the
associated green LED must be lit.
3. Start the instrument by clicking on

¢ To easily identify the instrument, the selection of the oscilloscope
(click on its name) makes the red "READY" LED ont  he instrument
blink (unless communications with the instrument ¢ annot be
established).

Starting anew Usethe | " | key to open the "Create a new instrument" window
oscilloscope (see chapter Il, 8. First start-up).

Our  If a communications mode is not operational:

recommendations . , .
» Make sure that the instrument is connected: disconnect the cables (USB

and Ethernet) and reconnect them.

 For driving using Ethernet check that the cable used is adapted to the
type of connection you wish to make (the green Ethernet RJ45
connector LED lights if the connection is operational):

- Straight-thru cable for connection to a company network
- crossover cable for a local connection to the PC

¢ Recent network cards accept a straight-thru cable f  or a direct
"instrument to PC" connection.

Virtual digital oscilloscopes, 60 MHz I -11



Following start-ups

Following start-ups (continued)

Our
recommendations
(continued)

Changing the IP
address

For Ethernet, make sure that:

» the IP address in the configuration file is the same as the address

programmed in the oscilloscope: click on

[ mew. | and find your

instrument in the list of connected devices, or start-up the
instrument using USB; check the network parameters using the

Tools menu (see below).

» the oscilloscope's IP address is not already used on the network
and does not cause an addressing conflict:

- disconnect the network cable from the oscilloscope, run a 'ping <IP
address>' command from your DOS Command screen (menu
'Start/Run...” and open ‘cmd").
If an instrument responds, change the IP address.

- If the problem persists, close the SCOPEIn@BOX_LE application,
disconnect it, then reconnect the power supply on the MTX 162 to

reinitialise it.

When the "READY” LED lights, re-launch the application.

The IP address can be changed from the Tools = Network... menu in the

"Oscilloscope Control" window:

iR _ MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Display Measure | Tools | 7

Yertical
& CH1

Probe:
Yalt/div:

EE D | ru W Metwark...

Ackivate \WiFi ..
Export ko E<CEL. ..
Language

m [ System Infos, .,

| v |? |E'¥_ Ethernet

Horizontal
v T/div

o]

H-pog Trigger [div)

Firmware update ...
Coupling: I AL I ' I

J

& sw

%8 ETHERNET configuration

—MAL address

00-60-C2-3D-E4-07

IP Address:

Gateway:

Subret Mask:

14 3

285 |0
0 0

215 15
0 ]
0 ]

Computer IP address : 14.3.212.13

| ok

l | Cancel l

The key gives access to the network mask and gateway

programming.

Once the new IP address has been entered click on to validate it.
The address is then controlled before programming to make sure that the
entered address is compatible with the network and is not currently in use.

If the instrument is driven via Ethernet, the connection is stopped and
reinitialised using the new address settings.

I-12
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Following start-ups

Following start-ups (continued)

Programming the Only the MTX 162UEW versions have the wireless communication option:
WiFi connection WiFi.

This WiFi function is compatible with the IEEE 802.11b and g wireless
communications standards, and for security it is compatible with the 802.11i
Encryption standard.

The MTX 162UEW can be used in one of the network topologies described
by this standard:

- the infrastructure topology, in which wireless clients are connected to
an access point that permits the interconnection of this wireless network
to a cabled network.

- the Ad Hoc topology, in which the clients are connected to each other
without any access points. This mode makes it possible, for example, to
connect one or more oscilloscopes directly to a PC.

It is strongly recommended that you protect your network using a data
encryption and authentication mechanism, the MTX 162UEW manages the
WEP (64 and 128 bits), WPA and WPA2 security modes.

The latter two are to be privileged in terms of security.

However, when in Ad Hoc mode, only WEP security is supported.

The MTX 162UEW operates in roaming mode. It is therefore capable, in an
adapted network, (that has several access points with the same network
name (SSID) and the same security characteristics), of automatically
switching to the access point that has the greatest transmission power.

The WIFi settings cannot be changed if the devicei s using this
communication method. It is therefore necessary to return to a cable
connection first (USB or Ethernet).

If the oscilloscope is currently in WiFi mode it can be connected using the
‘Tools' menu:

B _ T 62U MTX1 6 2UEW - Oscilloscope Control

File Horizontal Display Measure | Tools | 7

Coupling |

e e [Meas: _Metwork... | 0| 9 | e
Deackivabe WiFi ...
Vertical | Export ba EXCEL. .. | | Horizontal
e » T/div
guage —
Prabe System Infos... iz & o
Volt/div TR ved | H-pos Trigger [div]
Firmware update ... gIT

J

WiFi is currently active,
To access the setkings wou must deactivate it and restart using USE or Ethernet,
Do wou wank bo deactivate WiFi {reconnect a cable)?

To continue, connect one of the communication cables to your oscilloscope
and click on to start a new connection.

Virtual digital oscilloscopes, 60 MHz I - 13



Following start-ups

Following start-ups (continued)

Programming the WiFi
connection
(continued)

Programming can also be carried out from the ‘Tools = Activate WiFi ...’
menu in the 'Oscilloscope Control' window (this menu is greyed out for
instruments that are not equipped with the WiFi function).

B _ T 6 2UEW MTX162UEW - Oscilloscope Control

File Horizontal Display Measure | Tools | 7

EE D | 3t [Meas:  Metwork.. | i | ? |E§_ Ethernet
[ Activate WiFi ... Ir
Vertical Export to EXCEL... Horizontal
L H Tidiv
anguage (-
Frobe I Syskem Infos.,, 2 gl 100ps
“olt/div I AuboTest ved H-pos Trigger [div)
Firmware update ... I R.00
Coupling I AL I L I g

]

Reading ‘wiFi settings.

WiFi Network setting

Metwork Mame [SSI0] | metrix Test

MHetwork, Type: & |nfrastiucture
. " AdHoc
Current instrument Ethernet

address P |P address: 14.3.215.215

WiFi Network 5ecurity
Security: ﬂ WP,

Authentication: ﬂSHAHEDx’PSK
Encup

2TkE
ASCI Ky [resersssrssseres Kew Indes § 1
Hex KE_','Z B
Phiraze:

To program the WiFi settings, refer to your wireless access point
documentation and copy its programming on the MTX 162UEW.

d The password cannot be re-read; it is only reprogra mmed if the '
ASCII Key’, 'Hex Key’ or 'Phrase’ fields are change  d.

used to test the reception level of the access point of which the SSID was
entered in the 'Network Name’ field. It shows the following window:

MAC address Used WiFi channel
for the access

Reception level

point
-43-B7-C3, 11, B4 dBrw, |, WPA, metrix
Network topology:
I infrastructure
A: Ad Hoc /

Security mode Access point SSID

Virtual digital oscilloscopes, 60 MHz
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Following start-ups

Following start-ups (continued)

Programming the WiFi
connection (cont.)

Display of the "factory" settings with in order to completely reprogramme the
oscilloscope. The default configuration is an Ad-Hoc non secured connection
with the MTX162 SSID.

Fogam | This key is only accessible if one of the WiFi settings is changed,
it sends the values entered to the oscilloscope to be memorised.
Only the modified fields are programmed.

Launch of a new WiFi connection with the current settings (last values
memorised by pressing @).

If some settings are changed but not programmed the following message is

displayed:
B WARNING !
The WiFi settings have been modified. Do wou want to programme them before activating WiFi?
\ ¥,
Activates the connection .[ Return to the previous screen

after having sent the
settings to the
oscilloscope.

closes the window.

Starting a WiFi  The WiFi connection starts in several ways:
connection

Activates the connection without taking without any action.

into account the changes to the WiFi
settings.

When powering on:

- if the instrument was using WiFi mode when it was powered off, the
oscilloscope will restart by attempting to establish the previous WiFi
connection.

- if not, if no cables (USB or Ethernet) are connected to the instrument, a
search for a WiFi connection is begun using the current settings.

Cable operation (USB or Ethernet):
- if no WiFi is already operational, from the ‘Tools = Activate WiFi...’
menu in the 'Oscilloscope Control’ window.

B _ MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Display Measure | Toaols | 7
E ] | i [Meas:  Metwork.. | | 7 |E'E_ Etherret
Activate WiFi .., —
VYertical Export to EXCEL.., | Horizontal f
& CH1 P » I T/div
Probe: [ System Infos. .. 12 gl 200ps
“altAdiv: 100m [ futoTest ped H-paz Trigger (div)
Firmware update ... | 500
Coupling: I AC I ' T gi

Then in the WiFi’ window (see above), click on . A new WiFi
session opens automatically if the connection is correctly established.

- if a WiFi connection is already established (the 'Tools = Deactivate
WiFi...” menu is displayed), by closing the application and opening a new
connection from the 'Start of an Oscilloscope' window.

Virtual digital oscilloscopes, 60 MHz - 15



Following start-ups

Following start-ups (continued)

Starting a WiFi  The search for a WiFi network is visible on the front face of the instrument;

connection  the "READY" LED will blink for rapid salvoes of 40 blinks.

(continued) A maximum of 10 salvoes are shown; if the "READY" LED is permanently lit

before the 10 salvoes, the connection is established, otherwise the search
for an Ethernet cable connection is activated.

If successful the "WiFi" LED in the 'Start of an oscilloscope" window lights

in red:
A8 Start of an oscilloscope E|
Existing Dscilloscope
Hame T
IMT1B2UEwW | [ [ohien 2l
Setial number M1l B
123456260
IP Address
14 3 |zi5 |215
AL address
| 0050-C2-9D-E407 r
o
& FEthemet @ Wi | Lrase pen
" L5SE | Mew... i ‘ Cancel |

On the rear face of the instrument, the green and vellow LEDs for the RJ45
network are lit:

Select 'Ethernet WiFi" and click on to start the instrument using
WiFi.

HB _ MTX162UEW MTX162UEW - Oscilloscope Control
File Haorizontal Display Measure Tools ? communication ...

WiFi

|ED|§’WH|@|§%|_|?|«T}}WH‘ |
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Following start-ups

Following start-ups (continued)

Returning to
an USB cable
communication

Two methods are possible:

Connect the USB cable between the device and the PC, then:

- to keep the WiFi connection:

B T 62UEW MTX1 62UEW - Oscilloscope Control

File Horizontal

Display Measure Tools 7

|ﬁn|gt Meas: CH1 - ]:L||'§||§%| : |‘@ |{{T}} WiF

l

5 yf ARNING ! 3

which action do wou choose ?

& Start of an oscilloscope

Existing Oscilloscope
Mame i
|MT:162UEW | i |
Senial number (MTHIR2UEW :
1123456260 |
IP &ddress
14 83 215 ff215
MAC address
| O050-C2-90-E4-07 -
E | | Open... l
. FEthernet @ Wi ‘ Lrase pen
@ 0 use | Mew. || concel ]

Select the USB and open the new connection.

- to abandon the WiFi connection:

BB _ WTX1 6 2UEW MT31 6 2UEW - Oscilloscope Control

File Horizontal Display Measure | Tools | 7

ED“}* Meas :

Vertical -
6 E
Probe
Volk/div
Coupling I AL I

r——

EE&
Network... | O | R |« wiri
[ Deactivate wiFi ... | -

Export t EXCEL... Horizontal

Language 3 - T /div

System Infos... HZ :I 100ps
AutoTest wed H-pos Trigger [div]
Firrmware update ... il 500

]

WiFi is currently active,

To access the settings you must deactivate it and restart using USE or Ethernat,
Do you wank ko deactivate WiFi (reconnect a cable)?

Virtual digital oscilloscopes, 60 MHz
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Following start-ups

Following start-ups (continued)

Returning to a USB
cable
communication
(continued)

Returning to
an ETHERNET
cable connection

%= Start of an oscilloscope

Existing Oscillozcope

Mame i
MTH1E2UE W | BT 2
Senal nurnber MLlBIEY
123456260 |

|F &ddress
14 3z 215 215

WM& address
| oos0czapEsn7 | al

—_— E H Open.. I
@ I Ethemet, @ Wi [ g P
& USB | Mew... H Cancel I

Select the USB and open the new connection.

Connect the Ethernet cable, then:
BB _ WTX1 6 2UEW MT31 6 2UEW - Oscilloscope Control

File Horizontal Display Measure | Tools | 7
FH PFY o [o] [ | s [Mieas - Wtwork... | O | R |« wiri
- [ Deactivate wiFi ... | -

Vertical Expart b EXCEL, . Hollzontél
Language 3 L T /div

Frobe System Infos. .. HZ :I 100ps

WaltAdiv AdtaTest wed H-poz Trigger [div]
Firrmware update ... | 500

Coupling I i

l

WiFi is currently active,

To access the settings vou must deactivate it and restart using USE or Ethernet.
Do wou wank bo deactivate WiFi (reconnect a cable)?

Existing Oscilloscope

Hame T
MTR1E2UEW H | hreree ™
Serial number iMIzTRUEY
1123456260 |

IP Address
14 3 (715 215

AL address
| 0050-C2-9D-E407 | &l

e E H Open.. i
@ T Elhemet: @ wiFi B P
2 USB ‘ Mew... H Cancel i

Select Ethernet and open the new connection.

I-18
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Following start-ups

Following start-ups (continued)

Our If the WiFi connection is not operational in the 'Start of an oscilloscope’
recommendations  window:

- Make sure that the WiFi connection settings for your oscilloscope are
identical to those programmed on your wireless access point.

- Usethe key in the WiFi programming window, to assess the
reception level and, if needed, move your MTX 162UEW oscilloscope
closer to your access point in order to check whether you have a range
problem.

- Make sure (especially when switching from Ad Hoc / Infrastructure)
that the oscilloscope's IP address is compatible with the rest of the
equipment.

- For use in an Ad Hoc topology (PC + MTX 162UEW), it is imperative
to establish the Ad Hoc connection on your PC before starting the
network search on the oscilloscope (powering on the oscilloscope).
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Following start-ups

Following start-ups (continued)

Updating the on-
board firmware

The update of the internal MTX 162 firmware is made using a ".BIN" file
that you can download from our technical support web site at the following

address:

http://www.chauvin-arnoux.com/SUNSUPPORT/SUPP.

ORT/page/pageSupportLog.asp

We recommend that you place this file in the application's work directory

(by default: cA\SCOPEIn@BOX_LE).
This file is used in the "Tools’ menu of the 'Osci

lloscope Control' window:

B _ MTX162UEW MTX162 - Oscilloscope Control

File Harizontal Display Measure | Tools | 7

E D |5“ W Metwork...

Activate WiFi ...

¥ | 7 |?_'?_ Ethernet

Yertical Export to EXCEL. .. Horizontal

2 L] Language » T/div
Prabe: [ Swstem Infos. ., gl 200ps
vorsgv: @ Toomv | [ AuteTest ed | H-pos Trigger (div)
o W] [ e 4w
Fostion: & 14353 |/ E1amas|wv | 4

ﬂ Open the update window

%8 putomatic update

You can find the file update on the Support Site

X

=,

Automatic update

1 - Memary formatting

) 2 - Program downloading

o 3 - Program wiriting

) 4 - Rebaaoting the oscilascope

I progress ...

| 3

| oooo

Cancel

ﬂ Select a fi

le

Directony

Mes documnents

©

Poste de travai

Farvoris réseau

Histan” | CASCOPEIn@BOX_LE v1.00 |
Regarder dans : | () SCOPEIn@BOX_LE v1.00 x| 4 -
= =) bitrnap
_-—I help
Recent Q %03432800_SCOPEN@ECX_LC_v1_00_UISE.bin
Fr
F
Bureau

Mom du fichier : 1

Fichiers de tupe : ]

A= ]
= Annuler |

I -20
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Following start-ups

Following start-ups (continued)

ﬂ- Access

8 putomatic update

c:4SCOPEinEBOx LE +1.00 00 SCOPEiniB O

You can find the file update on the Support Site

- .

Automatic update : 1 minute appros.

. 1 - Memary farmatting

2 - Program downlaading

o} 3 - Program writing

4 - Rebacting the ascilloscope

In progress ...

B 10% | ooos

]2 Cancel

£ =1

The download successfully terminates = the application re-starts
automatically (after having forced the reinitialisation of the MTX 162).

Our In the event of an error, renew the update operation.

recommendations . o
If your instrument has not re-initialised correctly, close the

SCOPEIN@BOX_LE application and re-initialise the MTX 162 by
disconnecting it from the power supply.

The update is secure and cannot cause the destruction of the onboard
MTX 162 firmware.

In the worst case the update can continue during the next start-up and thus
lengthen the start-up time. The time needed to finish the installation cannot
be greater than two minutes.

After this amount of time, reinitialise the MTX 162 by disconnecting the
power supply.
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Preliminary settings

Trace display mode

Grid You can choose to display or hide the grid in the trace windows by clicking
on the HH in the tool bar or from the menu:

B _ MTX162UEW MTX162_UEW - Oscilloscope Control

File Horizontal | Display | Measure  Tools 7
EEDEEH:|@|§%||? Z2 Ethemet
¥ Vertical scale k
Yertical F Math Horizontal
Eec °|r ¢ CHz " MATH T idiv
nvelope
Probe Persistznce LI gl el # D2 gl 100us
Vol div B 500wy | 500w | | Fesult displayed H‘-‘pos Trigger (div]
Vertical scale The vertical trace scale can be inserted into the trace windows by clicking
on the k&4 button in the tool bar or from the menu:
B _ MTX162UEW MTX162_UEW - Oscilloscope Control =13
File Horizontal | Display | Measure  Tools 7
EDEVGM _L|l:l:||ﬁ||§x|_|?|ﬂﬂhemet
Yertical & k Math Horizontal
:e‘mlr @ CHZ £ MATH T i
nvelope
Fiatae Persistence _I:':-I gl Crll » L2 gl fll0ks
ValtAdiv | EEE 50.0my | | Resul displayed H‘-‘pos Trigger (div]
Vector The 'Vector' representation is the most classical since it consists in linking
representation, each pair of samples by a segment.

Envelope or

Persistence The 'Envelope’ traces the envelope of Min/Max samples keeping, for each

abscissa, the minimums and maximums displayed since the last time
acquisition was run.

'Persistence' simulates the analogue persistence of the displays on cathode
tube screens by keeping the 8 last traces for each channel, the brightness
of the colour shows the age (the brightest colour shows the most recent
trace).

To select one of these display modes click on the corresponding line:

B8 _ | TX162UEW MTX162_UEW - Oscilloscope Control =3
File Horizontal | Display | Measure  Tools 7
R ) de [y v ] | 81]& 3| 0| 7 |22 Ethemer
¥ Wertical scale
Vertical T —— Math Haorizontal
G T T T
Frobe Persistence —IM-I gl Dl 2 gl 100us
Volt/div - T 50.0my | | Resul displayed | H-pos Triger [div]

Persistence can also be activated using the @ button in the tool bar.
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Preliminary settings

Setting the trigger

The trigger is essential to obtain a correct representation of the signal.

Its setting is made using 5 settings that can be accessed from the
"Oscilloscope control" window which are:

* the mode

» thefilter

» the front selection
+ the source

e the level
: Trngger
i - Trig
M ade: :‘ Auta Filter: 3 DC s f i i &

sanie - TR Levet 3 000 v LEVEL 5l

The Trig LED on this block shows the presence of triggering events.

Mode 4 trigger modes are available:

Auto  for automatic; this mode guarantees signal acquisition even in the absence
of trigger conditions. If no pulse is detected for approximately 500 ms, the
oscilloscope switches to automatic triggering and regularly, with a period <
80 ms, generates virtual triggers making it possible to have acquisition If
pulses are detected (signal frequency > Hz and level correctly adjusted),
the automatic mode operates as the triggered mode.

¢ When the oscilloscope switches to triggered mode ( without trigger
signal), the trace is no longer stabilised on the screen, the
averaging of the "envelope" modes, if they are tr  iggered, can then
give erroneous representations and erroneous autom atic
measurements.

Trig  for "triggered"; in this mode each detection of a trigger event (ascending or
descending wave) on the signal selected as the source, causes a trigger
that makes it possible to complete the current acquisition. A new acquisition
is immediately begun to anticipate the next trigger event. In the absence of
a signal the acquisition is not completed ('Ready' status), the trace is not,
therefore, displayed.

Mono for single; a single acquisition is run and continues until a trigger event is
detected.

Pressing on resets the trigger for a new acquisition.

d Trigger events are only taken into account once the Pretrig phase
is complete (filling of the memory between the ori gin of the window
and the trigger's horizontal position). A horizont al positioning of
the trigger on the left of the screenisusedtor  educe the
acquisition time.

Roll  This mode is used to view slow signals continuously. The acquisition here is
infinite and therefore does not require the setting of any trigger events. This
mode is limited to time bases = 200 ms and forces the channel entry
coupling to DC (the AC coupling is not adapted to slow signals).
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Preliminary settings

Setting the trigger (continued)

Filter

AC
DC

LF Reject

HF Reject

¢

Source

Level

To limit parasite triggers or to adapt to a signal that is used as a trigger
source 4 filters are available:

cuts the continuous component of the signal (see remark below).

lets the signal pass without filtering (the continuous and alternative
components are kept).

activates a high-pass filter (cut-off frequency 10 kHz).

activates a low-pass filter (cut-off frequency 10 kHz).

The coupling of the channel, selected in the vertic  al block of the
control panel is input to the acquisition string.

Consequently, if the AC input coupling is selected, the DC component
of the signal is removed on the CHx channel and on the trigger source
CHXx (the AC or DC filtering of the trigger gives th e same result).

3 trigger sources are available: CH1, CH2 and LINE.

LINE is used to trigger on the power supply voltage to which the instrument
is connected. In this case only the trigger wave (ascending or descending)
can be programmed.

The trigger representation on the trace is a vertical blue line,

the notion of level (vertical position) is no longer available.

Adjustment of the trigger level by + 8 div. to make sure it cuts this level with a
wave.

The key is used to reset the trigger level to 50 % of the peak to

peak value of the source signal. This is not a general autoset that is capable
of finding the trigger, it only applies to the displayed signal.

IV -24
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Preliminary settings

Signal settings

As with a traditional oscilloscope, the correct representation of a signal
necessitates making a number of adjustments:

« Choice of the channel
e Trigger

« Time base

* Vertical sensitivity

e etc. ...

Your oscilloscope proposes different strategies in order to obtain these
adjustments in the best conditions.

General autoset It defines all the instrument settings including the search for a signal on all
channels, the trigger settings and the time base. The signal frequency must

be = 20 Hz for the autoset to succeed.

AUTOSET

This action has a momentary effect after which it is possible to take over
manually using the classical commands.

¢ When the autoset succeeds it overwrites all the cur  rent settings.
Otherwise it has no effect on the current settings

When 2 signals with different frequencies are present on the inputs, the
trigger is forced on the lowest frequency signal and the time base is
adapted to this signal.

By default the time base is calculated in order to view at least 3 signal
periods. If the FFT is activated the time base is calculated so that the
fundamental of the frequency representation is at approximately one
division from the origin of the frequencies.

Vertical autoset This command is specific to the associated channel (CH1 or CH2).

It activates the channel, adjusts sensitivity, offset, coupling (if DC coupling
is selected and offset is possible) to better adapt to the trace display.

It is a momentary action.

d When vertical autoset succeeds it overwrites the cu rrent settings.
If it fails the channel remains selected with its initial settings.

Vertical autorange This function permanently adjusts the sensitivity on the signal amplitude on
Auto condition that the signal's points have been acquired (select the AUTO
Range V| trigger mode if there is no trigger).

Horizontal autorange This function only works on the channel selected as the trigger source. It
permanently searches for the time base which is best adapted to view this

~AuoRangeHL ] poce (display of at least 2 periods on the screen).
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Preliminary settings

Signal settings (continued)

Manual settings The right approach consists in knowing the approximate specifications of the
signal to be analysed: frequency, amplitude.

In this case the time base and the vertical attenuator can be pre-set and the
trigger can be parametered.

otherwise

Select the AUTO trigger mode

- Validate the channel corresponding to the signal connection
- Choose the corresponding trigger source

- Select: Coupling Trigger AC

Level Trigger at 0 V

Sensitivity from 5 mV/div.

- Time base: find a sweep rate value that allows the display of several
complete periods.

d Refine the sensitivity to obtain an amplitude repre sentation

without overlaps and, if necessary, the time base and the trigger
threshold.
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Using the double time base: Zoom

Using the double time base: Zoom

To ease the use of acquisitions, a real time zoom is available on the
oscilloscope. It is used to observe a single signal using two different time
bases.

-
A click on the button of the "Oscilloscope Trace" window activates the
Zoom mode.

¢ This mode is switched to automatically for a time b ase lower
than 100 ns/div.

The "Oscilloscope Trace" window becomes:

Graph of the Horizontal Vertical
entire Zoomed trigger trigger
acquisition depth zone position position
Offse;(())(f);.]((iei;jl T - Oscilloscope Trace (Zjoﬁosr‘:lteglf 1div
to the left MN _— 1o the right
+
Offset of
Offect of 8 dive | NIAMATARARARRATARARITARRAMARARMANANAARARIARYIY. {5 I— & dive. zoomed
dtothe left € | — to the right
zoome CH1: 200m-DC
CH2 2.00v-DC o
| Acquisition
time base

Graph
of the zoomed 4— |

zone

Trigger
x position relative

to the zoomed

zone

| ER—

500us/div RUN

R

« 2 \
Vertical Zoom Zoom
zoomed scale increase decrease
Exit zoom

It is possible to move the zoomed zone using the mouse by moving the

black frame to the left or to the right (keep the mouse clicked while
, L, Ldorl. moving the frame) or by using the buttons shown opposite.
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Using the double time base: Zoom

Using the double time base: Zoom (continued)

If the trigger is no longer in the zoomed zone its representation on the
zoomed graph becomes:

B _ WTX - Oscilloscope Trace

CHT: 200mY-DiC
CHZ: 2.000-DC

>The trigger is to
G the right of the

zoomed zone

PRETRKS

500ps/div
Btk
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Making measurements from the trace

Making measurements from the trace

Once the representation of the traces has been obtained a more in-depth
analysis of the signals can be undertaken by making a few measurements
on the signal.

Two categories of measurements can be made using the MTX 162:

1. manual measurement using the cursors
2. automatic measurements

Selecting the In both cases the measurements are made on the channel that was
reference channel selected as the reference.
It is selected:

. either from the tool bar in the Meas: THT =] sglector

e or from the 'Measurement’ menu as follows:

HB _ MTX162UEW MTX162 - Dscilloscope Control

File Horizonkal Display | Measure | Tools 7
EE D | 1(—_| Reference * [WTracel 2 Etheret
. Automatic measurements Tracez 'L\\_E
Vertical - . zontal
& CH Fnap o Pain measuremetns H T/div
e CUFsOr measurements e
Probe: I i CHz §| 200ps
racel Phase
Yalt/div: I 100y TraceZ Phase layed Hﬂ'DDS Trigger [div)
. Manual Phase Measurements I 5.00
Coupling: I AC
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Making measurements from the trace

Making measurements from the trace (continued)

1. Manual These measurements are made on the 2500 points used for the display.
measurements _ _ _
using the cursors If the Zoom is active the cursors are available on the zoomed graph.

a) Snap to Point  In this mode the cursors are attached to the trace for the channel defined
measurements as the measurement reference: the user can only move them on the
horizontal axis.

A click on the button of the tool bar or on the '‘Measure’ menu function
activates/deactivates the cursors:

%8 . MTX162UEW MTX162 - Oscilloscope Control =13
File Horizontal Display | Measure | Tools 7
EE D | . Reference L | : | ? |§'¥_ Ethemnet
- Automnatic measurements .
Yertical : Horizontal
% CH | Snap ko Poink measurements TH T M

Free cursor measurements
Prabe; I %1

Tracel Phase

CHz - T

Walt/div: I 100mY  Trace? Phase laped H-pos Trigger (div)
I 5.00
Bougllia IT Manual Phase Measurements g

Postior: [ 14253 |nv [@emzo)ev | H 000 dv

The 'Snap to Point measurements’ are driven from the "Oscilloscope
Trace" window which becomes:

Origin of the time

base Cursor 1 Cursor 2
Cursor1 &2
abscissa
L 0 0 L ]
Variation of 1 =958
abscissa dX = X 2 6223 20ms ERY B
Channel to which i =1.21ms

1/dx = 826Hz
the cursors are — | s
attached 1 = -41.3my
2 = 265 L '
The values of the /‘ dv = 223 s Y
CHL1 signal at the \/ \/ \J/ \/ \/
X1 & X2 abscissa

Difference in
values
dy=Y2-VY1
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Making measurements from the trace

Making measurements from the trace (continued)

b) Free cursors

Using this mode the user is free to position the cursors at will on the

graph. The position of each cursor is given following the vertical scale of
the different traces.

These measurements were selected from the '‘Measure’ menu:

f® _ MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Cisplay | Measure | Tools 7

R A b 1 |

Reference

VYertical

Automatic measurements
Snap to Poinkt measurements

§| Y | 7 |E_,E_ Ethernet

Horizontal

TH Tidiv

Free cursor measurements

® CH
Probe: I 41 |

VoltAdiv: 100
Coupling: I AC

Tracel Phase
TraceZ Phase
Marwal Phase Measurements

s

CH2

o

layed H-pos Trigger [div]

The "Oscilloscope Trace" window becomes:

Cursor1 &2
abscissa

Variation of abscissa.\’i
dxX=X2-X1

Y-axis values of the
cursors following the
vertical scale

of channel CHX

Cursor 1

B _ MTX - Oscilloscope Trace

1 = 200ps
2 = 2 B8ms
d = 2 48ms
1/dx = 403Hz

CH1
1 = -149m
2 = -B7 9
dv' = 530t
CH2
W1 =818
=284
dy' = 5,30

(i)
ra

g o |

Cursor 2

Ty

/1"'H

500ps/diy
&
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Making measurements from the trace

Making measurements from the trace (continued)

c) Manual phase This function is used to measure the de-phasing between two signals. It is
measurements completely manual and at the user's discretion.

It is activated from the 'Measure’ menu:

MW _ MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Display | Measure | Tools 7

EE D |J; Reference L | ? | |22 Ethemet
VYertical :utor:at;: T:asurements : Horizontal
& CH nap to Point measurements H T i

Free cursor measurements e
Prabe: I %1 CH2 gl 200pz

Tracel Phase

Valt/div: I 100mY  Trace? Phase layed H-pos Trigger [div]

I 5.00
Coupling: IT | Manual Phase Measuren‘;ents g

It shows a third cursor that must be placed on the other signal:

#B _ MTX - Oscilloscope Trace

] SARHIE CHI: 0000
#2=1.47ms £HZ 300V oC
Cursors 1 & 2 are d= =1.02ms

: 1/dx = 977Hz
placed on a period —
of the reference 1= T —
signal 2 = 11 3 I—>
' = 0,00 T !
The phase cursor ¥ 3_‘522\;
T

is placed on the VY2 =9EN
wave of the ————[dr =0.00r

secondary signal

Value of the CH2 E
phase compared
to CH1 in our ——| H—p Phase: §_qu.1 RUN

<

example 248

The three cursors are free and can be placed anywhere in the trace display
window.

To measure a phase

* Place the cursors "1 = blue" and "2 = violet" on the "reference" signal to
determine its period for the phase calculation (this period corresponds to
3609.

» The "black" cursor is then placed on the other signal: if cursor 1 is
placed on an ascending wave with coordinates (X1,Y1), the black cursor
should be placed on the ascending wave of the other signal, as close to
X1 and on the same Y-Axis Y1 position as cursor 1.

The de-phasing value compared to the reference signal is given in
degrees.

d A de-phasing only has meaning if the two signals ha  ve the same
frequency.
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Making measurements from the trace

Making measurements from the trace (continued)

2. Automatic

measurements There are two types of automatic measurement:
a) general measurements on a channel
b) automatic phase measurement
a) General This function makes it possible to view the results of 19 automatic
measurements measurements in a new window:
on a channel
Vmin minimum peak voltage
Vmax  maximum peak voltage
Vpp peak to peak voltage
Viow established low voltage
Vhigh  established high voltage
Vamp amplitude
Vrms  operating voltage
Vavg average voltage
Over+ positive offset
Trise ascending time
Tfall descending time
L+ width of positive pulse (at 50% Vamp)
L- width of negative pulse (at 50% Vamp)
P period
F frequency
DC duty cycle ratio
N number of pulses
Over-  negative offset
Sum sum of elementary areas (= integral)
=1/F
< P )
L+ L-
4 . a »  Umax
100% T - -~
90% V high
V avg
50% Vamp | Vpp
10% \V;
0% 7/ VAVAE w Viow v
Vmin
- * tm Ctd )¢
* Positi et =100 * (Vma gh)]/ Vamp
* Negative offset = [100 * (Vmax — Vlow)] / Vamp
1 _ 2112
* Vims= [_Z(yi yGND) ]
Ni=o
1 i=n
* Vavg= _Z(yi ~Yenn)
N'i=o
Yenp = Value of the point representing zero Volts
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Making measurements from the trace

Making measurements from the trace (continued)

a) General
measurements
on a channel
(continued)

These measurements are made on the channel selected as reference
(see above).

This function is activated: either using the button on the tool bar, or
from the 'Measurement’ menu:

B _ MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Display | Measure | Tools 7

N B e reeee » B0 [ |2 chen
Vertical | Automatic measurements N Horizontal
% CH Enap ko Poink measureme;:nts TH T/div
e CUFsOr measurements e
Prabe: 41 CHZ I 200pz
.: Tracel Phase : - 4 i
Yalt/div: 100y TraceZ Phase laped Hg'liw*]
) Manual Phase Measurements 5.00
Coupling: I AC

Postion: | 14353 | 143528y | 4 000 dv | [ AutoRangeH :

It opens a new window called 'Auto measurements’

i _ MTX162 - 1: Auto. measurements @

Wmin = -269.28 mv Trize= 292,80 p=
“Wmax = 26928 my Tfall= 28340 ps
Wpp = R358.55 mh W = 49840 ps
Wlow = -248.92 m Wi = 501.00 ps
Whigh=  258.32 mb/ P = 99990 ps
Wamp=  G07.24 mi F = 1.0001 kHz
Wims = 1260 DC = 49B4%
Vavg= 43020 my N = 4

Owvers= 216 % Over= 401 %

Sum = 21.582 pis

By default the measurements are made on all the acq  uired points
(50 000 points) for the channel in question eachti  me the
SCOPEIn@BOX_LE application requests the transfer of curves.

However, if the manual cursors are active the measu rements are
made using all the samples acquired in the interval determined by

cursors 1 & 2.
A message ‘Measurements between cursors ' appears in the window:

YWavg=  41BB1 my M = 3

Over+= 340 % Ower=  340%

Sum = 1B.7B8 s Measurements between
CUTSars

For a greater precision in the displayed measurements:
1. Represent at least two complete signal periods.

2. Prefer the "Triggered" acquisition mode rather
than "Automatic” (to avoid the artificial triggering related to this
mode with slow signals).

3. Choose the calibre and the vertical position in order to represent
the peak to peak amplitude of the signal to be measured on 4 to 7
divisions of the screen.

4. If the signal allows (repetitive signal), the introduction of
acquisition averaging will refine the measurements by reducing
the noise effects on the measured signal.
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Making measurements from the trace

Making measurements from the trace (continued)

b) Automatic phase  When possible it determines the de-phasing of the CH1 or CH2 signal
measurement compared to the reference channel (see above).

As with the manual phase measurement, 3 cursors are used, but they are
placed automatically.

This measurement is activated from the 'Measurement’ menu:

BR _ MTX162UEW MTX162 - Oscilloscope Control =13
File Horizartal Display | Measure | Tools 7
EE D | I Reference 3 g | : | r@ | E'g_ Ethernet
- ¥ Automatic measurements .
Vertical Horizontal

% CH Snap to Poink measurements TH T/div

Free cursar measurements —
Prohe: I %1 CHe §| 200ps

Tracel Phase

Voltédie [ 100mv [ Tracez Phase [ lyed | Hepos Trigger [div)

& 5o |

. Manual Phase Measurements
Coupling: I AC

Posiion. [ 14253 |mv  emmas)ev | & 000 g

The "Oscilloscope Trace" window becomes:

H® _ MTX - Oscilloscope Trace

1 = 4603 CH1: J00r-DC
%2 =1.4Fms CH2 3 00v-DC
dx = 1.00mz

1/ = 1.00kHz
CH1
"1 = 309
2 = 909
di = 0,00 \/' Tec \/ \/ i

Phase CH2/CH1: 500,
e |p——

Tdiv RUH
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Carrying out specific processes

1. Min/Max high
resolution
acquisition

In order not to hide the rapid voltage variations due to signal sub-sampling
for slower time bases the MTX 162 has a Min/Max high resolution
acquisition mode.

When this option is activated each pair of acquired points is the result of a
search for extreme min. and max. values from all the samples acquired
using the highest sampling speed, i.e. 50 MSamples/s.

This Min/Max acquisition mode guarantees that any peaks in voltage of
more than 40 ns width are seen and displayed on the oscilloscope screen.

This mode is activated from the 'Horizontal’ menu:

%E _ MTX162UEW MTX162 - Oscilloscope Control

File | Horizonkal | Display  Measure  Tools 7

ﬁ MimMax Acquisition [: CH1 - l:l: | @ |5 % | | ‘? |E'E Ethernet
Average rate 4 -

Veracar ‘ M ath ‘ Horizontal |

@ CH1 @& CH2 " MATH T/Adiv

2. Averaging the
trace

To reduce the random noise observed on the signals it is possible to
average the acquired samples.
The calculation is made using the following formula:
Pixel y = Sample*1/Averaging rate + Pixel \.; (1-1/Averaging rate)
where: Sample Value of the new sample acquired at abscissa t
Pixel N Y-Axis of the abscissa t pixel on the screen, at time N
Pixel N-1 Y-Axis of the abscissa t pixel on the screen, at time N-1

This averaging is activated using the 'Horizontal’ menu by selecting an
averaging rate different from: "No averaging".

% _ MTX162UEW MTX162 - Oscilloscope Control

File | Horizonkal | Display  Measure  Tools 7

MinyMax Acquisition I:CH1 =] Ik | = |§ 5 | ; | ? |g'g_ Ethemnet

[ average rate * WMo averaging

Veracar Horizontal
& CH1 Average rate: 2 MATH T v
Average rate: 4
Probe: | Average rake: § 1+ CHz ;I 200us

Wolt/div: I 100 I Average rate: 16 displayed H-pos Trigger (div]
| ] in div = ——y

When averaging is activated its rate is displayed in the "Oscilloscope
Trace" window:

i _ MTX162 - Oscilloscope Trace \4 E|E|E|

Aversge rate; J
»41 = 500us CH1J[100r-AC [%
%2 = 4.50ms CH2|50.Ofiv-AC
dx = 4.00mz
1/dx = 250Hz

CH1
1 =31 2mb
Y2 =312

/\ In the case of a non repetitive signal do not activ.  ate averaging if you
\ do not want an erroneous representation.
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Carrying out specific processes (continued)

3. MATH trace

= Example

%8 _ MTX162UF MTX - Oscilloscope Control

A third trace: MATH, is available on the MTX 162 to display one of the 6
proposed mathematical functions:
ICH1 + CH2| [CH1-CHZ2 [CH1 x CH2

ICH1/CH2 | CH1 [ CcH2

The vertical position of the MATH trace can be adjusted by + 10 div.

d The mathematical functions are not calculated using
size of the signals but using their base sample va
into divisions on the screen. This is why the vert
the MATH channel is in div.

the physical
lues converted
ical sensitivity of

d To facilitate the analysis of the result it is reco
with the same calibration on both channels.

mmended to work

Insertion of the MATH function that adds signals CH1 and CH2.
An offset may be necessary to centre the trace on the screen.

File Horizontal Display Measure Tools 7 T TTI
E [ | o iMeas: CHT =] Itk | &) |§ 5¢ | ; | R |E'E_ Eiart CH2: 200v-0C
Vertical Math
& CH1 & CHZ & MATH
Probe 1 1| 85 0 Al
YolkAdiv I 200m | I 200 | Result displayed H-pos Trigger (div]
in div ﬁﬂ——
Caoupling I oC | I oc | R
Positian I 309.09 |m\-" I 5,64 I\-" ﬁ 0.0 dive H-AutoRange
BwL B rone | H rone | s> | [ caPumE.. ]
V-Auto -
| Autozet Autoset
Romae | | || I I S T
Trigger
PR ) . Trig
Mode 3 Auo  Fier 3 AC sfr¥ @ ATEICET ]
Sowce & CHI  Level 3 000 my . i -
—_— 2

- MTX162UE MTX - Oscilloscope Control

Activation of the MATH block

File Horizontal Display Measure Tools 7 Eﬂ_lz %DDDEI"\“IVE)DCC
FE 0 b [69) ) | e Mieas: T =] UL [ (51 &5 3K | | ® | 22 Ethemet MATH: - CHT
Yertical Math Horizontal
& [CHI & [CH2 & MATH T Adiv

Probe N TR T 500y

Valt/div o] @z ] | ok pos Trigget (div)
CH1 -CH2
Coupling B oc 1 B oc] CHT & CH2 :
A CH1 ACHZ2 z

Posit 303.09 | £64 |V 1-AutoR ange

osition I i I | i i } ]

Bl I Nore | I None | “CH2 m

¥-Auto

| Autoget Autozet

Range | 1 | l FFT 3> RUN / STOP

Trigger
Trig
Mode 3 Auwo  Fiter 3 AC sfrk @ AUTOSET
Source ﬁ CH1 Level g 000 iy piln
TnElGix

500ps/div
e
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Carrying out specific processes (continued)

3. MATH trace
(continued)

- M1 62UE MTX - Oscilloscope Control

File Harizontal Display Measure Tools 7

FE T I (6] [0 | o e o =] Lk (131 (&8 €| | @ |22 e

Yertical

T

Math Horizontal
@& CHI & CH2 & MATH T/
Probe 1 B 1 Hoeoef | & oo |
Yalt/diy B oo | B 200v ] | Resubdisplayed | Hopos Triager (dv)
in div e 500 |
Coupling I oc | I oc | i ]
Pasition | FEIL ECEIAE H-AutoHange!
Bl I Mane I I Mane | T J ’%‘EAPTUHE_..
Y-Auto
Autozet Autozet
Hange | | l | I FFT >»> Hik reTnp
Trigger
i ; Trig
Mods 3 Auo  Fller 3 AC sfc¥ @ e
Source § CH1  Level g 000wy
[evecsoz | -

500ps/div RUK
lex

- MTX162UE MTX - Oscilloscope Control

File Horizontal Display Measure Tools 7

ﬂ | Offsetting the result |

EE T 1 ([ oo O =1 L [ 18 [ [ @ [22 et

VYertical

- MTX - Oscilloscope Trace.

" CH1: 200miy-DC
CHZ Z.00y-DC
M&TH: CH1 + CH2

mEE

Math Horizontal
& CHI ® [HZ o JATH TAdiv
Frabe N TR EEEH - T
Wolt/div I 200 | I 200 | | Fesult displaved H-pos Trigger [div]
in div - ron |
copiig o | B _oc | it
Pastion - I BRI H-AutoRange |
Bl I Mone I I Mane I ST I ’—iCAPTUHE.._
W-Auto - .
| Autoset Autoset
Ronse | | | | | e | | israr
Trigger
; : Trig
Mods 3 Aua  Fiter 3 AC sfc¥ @ T o
souce 3§ 1 Level H 00 v [LEVELSOZ ] 500us/div i
melEix. @.!_
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Carrying out specific processes (continued)

4. Calculating an FFT

a) Launching the  The Fourier signal transformation calculation is activated in 2 ways:
FFT calculation

* by clicking on the '] button in the tool bar

* by clicking on the

A putton in the "Control" panel:

File Horizontal DCisplay Measure Tools 7

FE 7 I () 70 | o e o =] Lk (5[ 3¢ | | @ |22 Ebeet

Yertical Math Horizontal

& CHI & CHZ & MaTH Tidiy
Pobe M1 | B | | B & 200
validve @ 2onv | B 200v ] Resul displayed | H-pos Trigaer (div)

iy W 1
Coupling: I oc | I oc |

Position; I 1.00 IV I 5.00 |\-f mdiv AutoRange H |
B/l I More | I Mone | i | ’m

n::g::vl | Sithsnt I [ utoet | RUN 7/ STOP

Trngger

In both cases a new "FFT Trace" window opens and a new FFT block is
added to the "Oscilloscope Control" panel programming this function:

CEX

= . - i [I=1E 10 Om=dd
- MTXT62UE MTX - Oscilloscope Control g_g] — mtdic
- ; - i

File: rlzontal Display Measure Tools 7 : i el
ED|Q‘1ME‘ES:EH1E J:L|I'§I|§%| _'|‘?|E,¥_Ethemet

VYertical Math Horizontal q q Q q q q q

& CHI & [H2 £ MATH
Probe 1 1| gcricme E
Walk/div I 200m | I 100y | Fesult displayed H-pas Trigger [div]

i div ﬁ_‘-—_ |
Coupling I DC I I DC I _ Rl

Fosition I 31818 fmiv I Ao0 Jv | gl 180 H-AutoRange

Bl I Mane I I Mone I O | CAPTURE. i
g-aAnlgg | | Aot ‘ | IS ‘ l FFT <<¢

RUN / S5TOP
Trigger
Trig

Mode 2 duo  Fter & AC cfe @ AUTOSET
Sowse M CHT  Level & 000 v [ LEVELEDX

E e s
FFT
Vertical Horizontal

dsdv | _wde | [ 0ce | Fédie

Posiion [ 4000 Jee [0 je g0 @ g e |
Wwindow g Rectangular =gl ;tr;a[ Peak Search
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Carrying out specific processes (continued)

b) FFT settings The settings needed for this function are concentrated in the FFT block on
the "Oscilloscope Control" panel.

FFT
Yertical | Hornizontal 1

desdiv | 10d8 | | fode | Fidiv

Posion %000 Jee [ Sooo]e g annn e - ST

- I .|

Window ':;l Rectangular Scale € Linear Peak Search
4 #® |og

Vertical setting Logarithm scale:
- The vertical sensitivity of the FFT representation is of 10 dB/div.
- The 0 dB position corresponds to the top part of the screen.
The trace can be offset from +60 dB to -140 dB.

Linear scale:
- The vertical sensitivity of the FFT representation is that of the
channel.
- The OV position places the channel reference in the 'Trace FFT'
window on the 1% division from the bottom of the screen.
The offset is adjustable from O to 8 div.

Horizontal trace scale This sensitivity is directly related to the time base of the time representation
(unit Hz / div. : 12.5 / time base).
It varies from 62.5 mHz to 125 MHz.

Choice of the Windowing makes it possible to limit to discontinuous effects related to the
calculation window time signal observation window (see 8. Interpreting the FFT).

Five windows are available:

Rectangula  |Hamming  |Hanning |[Blackmann|  |Flattop

Choice of the Two FFT representation modes are possible:
representation scalé inear or Jogarithmid]

The |_Peak Search 1}, /110 activates/deactivates the attached cursors to

make manual measurements on the FFT trace. It also leads to the display
or not of the buttons for automatic spectrum ray search.

i FRx positions cursor 1 on the maximum amplitude peak shown in the window.

places the active cursor on the maximum amplitude value found in a
window of + 0.25 div. around this cursor. The search window is shown by a
black rectangle when pressing the key.

¢ If an autoset is made when the FFT window is active the
automatic setting of the frequency scale willbe ma  de in order to place
the fundamental on approximately the first division

A zoom may be needed on the time representation to correctly view
the signal.
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Carrying out specific processes (continued)

c) Interpreting The Fourier Fast Transformed (FFT) is used to calculate the discrete
the FFT representation of a signal in a frequency domain using its discrete
representation in the time domain.

FFT can be used for the following applications:
* measuring the different harmonics and the distortion of a signal,
* analysing an impulse response,
» searching for sources of noise in logical circuits.

The Fourier fast transform is calculated using the equation:
Ny
1, % . 21K
X (k) = N* z x(n)*exp(—jT) fork O[O(N-1)]
N

n=-—
2

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

d This calculation is made on 2500 points obtained by selected one
point every 20 in the acquisition memory.
These same points are used for the non zoomed time representation
in the "Oscilloscope Trace" window.

The finite duration of the studied interval is shown by a convolution in the
signal's frequency domain using a sinx/x function.

This convolution changes the FFT graphic representation because of the
lateral lobes that are characteristic of the sinx/x function (except if the study
interval contains a whole number of periods).

Before calculating the FFT, the oscilloscope weights the signal to be
analysed using a window that acts as a high-pass filter. The choice of a
type of window is essential to distinguish the different signal rays and make
precise measurements.

Time representation of the
signal to be analysed

Weighting window /\

Weighted signal

Frequency representation
of the signal calculated
using FFT
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Carrying out specific processes (continued)

The following table can be used to select the type of window depending on
the type of signal, the desired spectrum resolution and the precision of the
amplitude measurement:

window | Type ot signal | SR | BEOR | precision. | laterat obe
Rectangular transitory the best poor poor -13dB
Hamming random good correct correct -42 dB
Hanning random good good correct -32dB
Blackmann :ﬁ&gﬁm or poor the best good -74 db
Flat Top sinusoidal poor good the best -93dB

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

Window Max. theoretical
error
in dB
Rectangular 3,92
Hamming 1,75
Hanning 1,42
Blackmann 1,13
Flat Top <0,01

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

Thus, with a 'Flat Top' window, the 0 dB level is obtained on the ray of the
fundamental of a sinusoidal 1 Vrms amplitude signal.

Be careful to respect the Shannon theory, i.e. that the sampling
frequency "Sf" must be greater than 2 times the max  imum frequency
containing by the signal.

If this condition is not respected spectrum folding
observed.

phenomena are
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Carrying out specific processes (continued)

d) Graphical ~ The instrument simultaneously displays the FFT and the trace f(t).

representation
P The curve displayed in the 'FFT Trace’ window represents the amplitude in

V or dB for the different frequency components of the signal depending on
the selected scale.

The continuous component of the signal is removed by the software.

Two representations are possible:

Origin of the O\Sr?r?rclze Origin of the frequency
frequency 9
Logarithmic representation Linear representation
0dB Ry MTX - FFT Trace [Z)(T)(X] | %= w1 - FET Trace (=13
igi "B 10 dB "1 200mv-D0
ongin EWz 18 gEBE EHZ 1.00%.0C
Reference

traces

1

Al i || S

|@z| w\ /v..].nﬁ&jmix POSTRIG |
Zoom Horizontal Zoom
activation representation scale activation

When the zoom is activated only the zoomed zone is displayed:
(S[[=]E

| =]

Horizontal scale
of the zoomed trace T T

Left zoom _—w{*] | 2
scrolling button Y E1EEN Fa
/ : T Right zoom scrollin
Location of the Exit zoom 9 button 9
displayed zoomed Zoom increase Zoom decrease

zone in the memory.

The displacement of the zoomed zone is done using the mouse by moving
the scroll bar or the scroll buttons.
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Carrying out specific processes (continued)

d) Graphical
representation
(continued)

¢

e) Exit the FFT
calculation

In order not to deform the spectral content of the
better FFT calculation precision it is recommended

peak to peak amplitude of 3 div. to 7 div.

Too weak amplitude leads to a reduction in the precision and a too high

amplitude of over 8 divisions causes signal distortion, this causes
undesirable harmonics to appear.

The simultaneous time and frequency representation of the signal eases

the surveillance of the changes in signal amplitude.

Effects of under-sampling on the frequency represen

tation :

If the sampling frequency is not adapted (less than double the maximum
frequency of the signal to be measured) high frequency components are

under sampled and appear on the FFT graphical representation by
symmetry (folding).

The "General Autoset” function avoids this phenomenon and adapts the

horizontal scale so that the representation is more legible.

There are three ways to exit the FFT representation:

* by clicking on the I'"ll button in the tool bar

* by clicking on the

| button in the "Control" panel:

W MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Cisplay Measure Tools 7

B [ [ | oess 611 =] L 1] 88 5| | % | 22 e

Vertical

Probe:
Waltddiv:
Coupling:
Positior:

Bl

Math Horizontal
& CHI & CHZ Lal N T /iy
1 1 - EEEE & Zooms
| ETE N BT Riesult displayed | H-pos Trigger [div)
i div W
oo ] o] i :
@ oo v @ asolv | 4 0Zide | AutoRangeH
. Mone | I Mone | W 55 | CAPTURE.. I
Auto :
Autoset Autozet
Ranga V| | | | | | | FFT ce RUN / STOP

- -Triggfn

b

* by directly closing the 'FFT Trace' window:

e - MTX - FFT Trace
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Carrying out specific processes (continued)

5. Obtaining an XY
representation

a) Starting the XY  The XY representation is activated either:

representation

* by clicking on the [l button in the tool bar,

* by clicking on the

H® _ MTX162UE MTX - Oscilloscope Control

A button in the "Control" panel:

The MTX 162 oscilloscope can be used to view the XY representation of
channels 1 and 2 in real time with X=CH1 and Y=CH2.

File Horizontal Display Measure Tools 7

TR [T 0 ] [ | e tes ot =] UL [ 595 3¢ | | @ |22 Ethemet

Yertical

CH1: 200m-DC
CHz: 1.00v-DC

| H-AutoRange | | |u \//\ \.//-\ \/Im
| capture... | 5

[

Math Horizontal
@ CHI & CH2 £ MATH T div
Probe 1 1 57 E T
Yoltddiv 200y Result dicsl_played H-pos Trigger (div)
I diy - 500
Position I 5916 ImV I -3.00 IV g -1, 60 div
Bl I Mone I I Mone I | =
V_Aulo 28
Hange | | Autoset ' | Autozet l FFT 35> i
Trigger
f——r . . Trig
Mode 3 Auto  Fiter 3 AC afck @ A
Source _—C]' CH1  Lewel _léj 0oo my LEVEL 503 -

In both cases a new XY window opens:

BE _ MTX - XY : X=CH1, Y=CH2

CHZ: 100

CH1: 200mt-DC

EBX

DC

Virtual digital oscilloscopes, 60 MHz
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Carrying out specific processes (continued)

5. Obtaining an XY
representation
(continued)

b) Using the trace  The vertical calibrations of the traces selected for XY disay can be

indicated at the top left of the window by clicking on the £ button of the
tool bar.

The measurements using cursors are available for the XY representation
and are used in the same way as in the "Oscilloscope trace" window
(see Chapter IV = Manual Measurements using cursors).

The manual measurement cursors for the "XY Trace" window are
independent of those in the "Oscilloscope Trace" window and are free
(not attached to the trace).

BB _ MTX - XY : X=CH1, Y=CHZ

¥ =CH1 CH1: 200my-DE
K1 = 402m CHZ: 1.000-0
H2 = -402my

¥ = B03mY

¥ =CH2
1 = -7 Bdmi
W2 =401
dv' = 4.0/

Jir
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Carrying out specific processes (continued)

5. Obtaining an XY
representation
(continued)

c) Cancelling the XY
representation

There are three ways to exit the XY representation:

» by clicking on the [*!] button in the tool bar

* by clicking on the

SR . W24 62UF MTX - Oscilloscope Control

File Horizontal Display Measure Tools 7

ﬁn|gimlﬂ:|@|§%| |? |§_'¥_ Ethernet

Yertical

Math Horizontal
& CHI & CHZ £ M&TH T Adiv
Probe ] ]| 957 ce E T
YaltAdiv I 200y | I 1.00v | | Result displayed H-pas Trigger (div]
in div C |
Caupling I oc | I [P | -
Pasition I 5315 | I 200 | g] 1,60 diy H-AutoRange
Bl I Mane I I Maone I |£ R cce | CAPTURE.
V-Auto S i
Autozet Autoset
Range | | ‘ | ' FFT >3> | RUN 75TOP
Trigger
Trig
Mode 3 dulo Fller 3 AC ¥ @ A—
Source ﬁ CH1 Lewvel ?:JI 000wy =
mnalEie

» by directly closing the 'XY Trace' window:

BB _ T - XY : X=CH1, Y-CH2

X =CH1 CH1: 200m-D
A1 = 402me CHZ: 1.00-D
A2 =402
d = B03m

Virtual digital oscilloscopes, 60 MHz
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Carrying out specific processes (continued)

6. Capturing traces

a) Starting the  The capture is started using the

capture "Oscilloscope Control" window:

Capture is used to recall complete traces (50 000 samples per channel) to
the PC in order to analyse the signal at a given moment while continuing to
view it in real time in the "Oscilloscope Trace" window.

During capture the acquisition is stopped while the points are transferred.

5B _ T4 62UE MTX - Oscilloscope Control

CAPTURE...

key in the

File Horizontal Display Measure Tools 7

ﬁ&|g*]Meas:EH‘l 'i&|@|&%l _'|‘?|E'5Ethemet
Vertical Math Horizontal

& [CH1 @& CHZ & MATH T /i
Probe I w1 I I %1 I gi CH1 +EH2 g 1 DDms
Velk/div B oo | B 2007 | | Resutdiplyed | H-pos Triager i)

iy div 5 00

Coupling I A0 I AC e
Pasition I 320,00 ImV I -3.67 IV ii 000" dw H-AutoRange
Bl I MNane I Mone | TS | ’ﬁU\PTUHE...

CH1: 200mi-AC
CHZ: 2.00-AC

nnn

g::‘lgl: | Autaoset l AutnzqCapture.

Thiz functions gives a static reprezentation of the entire acquizsition over 50 000 points.

| bl el

. Theze tools are used to zoom and navigate within the acqumltlon
Trigger ——e— |
Trig
Mode 3 Auto il £k s¥ct @ AUTOSET
Saurce i‘ CHT  Level 3 000 v LEVEL 50%
2 sl

1.00ms/div
(o)

Loading zamples ...

Vertical Honizontal
s EH1 e EH2  MATH T idiv
Probe I I I I | —— |m],=ui.
Volvdi I L 20004
] CH2: 2.000-C
Beplig H-pos Trigger (i)
BiwlL: I MNaone I I Mone I | T
Trigger
Mode  Auto Fiter ~ |AC CF Wk 4 5
Souwrce  |CH1 =) LUy Export to Excel
1.00ms/div
The "Capture: Oscilloscope Control" window summarises the settings used
to make these acquisitions.
The "Capture: Oscilloscope Trace" window contains the representation of
the acquired points.
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Carrying out specific processes (continued)

6. Capturing traces (cont.)

b) Using the data

Marking of the Horizontal trigger
zoomed zone position

Graph of the entire

Offset 1 div. zoomed to
acquisition memory

the right

Selection of
the channel display

Offset 1 div. /

zoomed to the left
CH1: 20040
Offset 8 div.  NCHZ 200vAC

zoomed to the left

Zoom increase

Zoom decrease
—— Exit zoom

AN )
\gﬁset 8 div zoomed.
he right

[~ Acquisition time

base

Display of vertical scales
(if active)

Horizontal trigger
position

Zoomed horizontal
— scale

Graph of the zoomed _—] /
zone 250ps/div

The measurements using cursors are available for the Capture and are
managed in the same way as in the "Oscilloscope trace" window
(see Chapter IV = Cursors):

% - MTX - Capture: Oscilloscope Trace E|[E|rg|
" T : Trigger
=1 =5.33ms
CHT 2000 A0
#2 = 4.00ms CHA Z00-40 level
4 = 1.32ms
1/dx = 757Hz as P o
CH1
%1 = 188 / \ / \ f Y|
2 = B9.3mY of &
o' = 119w
2l
b Ll sk nld,
250ps/div

d Phase measurement is not available in capture.
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Carrying out specific processes (continued)

6. Capturing traces
(continued)

¢) Printing the  pressing the € key starts printing the "Capture” windows from the
capture  »capture : Oscilloscope Control" panel:

%8 Capture: Print

Select the windows to be printed:
¥ Cortrol pansl
— W w'aveform panel
B _MTX162UE MTX - Capture: Oscilloscope Control E]l ] |® [E v giaph Prtrait
Yertical Horizont ¥ FFT h Lanebesre
& [H 6 CHZ ¢ MATH By Sl fag g’at'_j t
Frobe 10 10 I utamatic measurements
o e v o
olt/dry: 200 Select the printer:
S H-pos Trigger [div —> T
Position 220000 v [ 000 div 500 | FOFCreator il
. Micrazaft XPS Document 'wWiiter
Bl I Mone I I Haone I icrozoft Office Document Image 'wiiker
KOMICA MINOLTA 350/250/200 PS
=]
Trigger Print! -
b e Auto Filter AC ® f - % %I -
Source  |CHT Lo L m Expart to Excel

g  The button on the tool bar of the "Oscilloscope Control

window or the File - Print menu do not allow the printing of
captures.

d) Exporting the  Current captures can be exported to EXCEL from the "Capture :
capture to EXCEL  oscilloscope Control" panel by pressing the &%) button:

HW _ WTX162UE MTX - Capture: Oscilloscope Control E|§|E
Yertical & CH & oo e MATH Hur.ll-jzir;tal
Probe 1.0 1.0

R S |y ST Tooms

Sepli H-pos Trigger [div

BwL: I MNaone I I Maone I

&

Trigger
Mode — Auta Fiter  AC OF Wak - %
Source  |CH1 Lewel 000

E=port to Excel

The "Export to EXCEL..." window opens (see 8. Chapter X).
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Carrying out specific processes (continued)

6. Capturing traces
(continued)

/\.  Exporting to EXCEL from the "Oscilloscope Control" panel causes a
/ \ new capture and therefore the loss of the current ¢ apture. The
following message appears:

a8 yARNING !

The curves in the Capture window will be replaced by the last acquisition.
Do wou want to continue?

If you wish to export the current captures click on '‘No'.
e) Cancelling trace
capture To exit close one of the "Capture" windows:

Horizontal

Yertical
T/div

& CH1 & CHZ2 " MATH
1 in [ | in [ |

Probe:

or

100w wid i

d The closure of the 'Capture’ windows leads tothe p ~ ermanent loss of
the traces.
If you wish to keep the captured traces to work on them further stop
acquisition, make a backup of the signals in questi onina".TRC" file
just after having carried out the capture.
All that needs to be done then is to recall theset  races and make a
new capture with these MEMXx traces (see §. Recallin g the trace).

Acquisition time base for Acquisition time base for

MEM1
BB _ MT%162UE MTX - Capture: Oscilloscope Control E]|E|® & - MTX - Capture: Oscilloscope Trace
VYertical Horizontal
& MERM1 & MEMZ ¢ MATH T/di
Probe L
R I_I | ry—
Vollfdh: 200/ e —
Position 309.08] v v [~ 0] div
Bw/L: I Hone I I Hone I
1. 00mzdiv 1. 00ms div o T
CH1 e CH2te =
Trigger Frint
Mode |Auto Fiter  JAC F Wk 4 5
Source  |CHA Level 000 mes
&
Zoomed time base for MEM1
\ P T R 1.00ms/div

Zoomed time base for MEM2
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Freezing, Saving, Displaying the trace

Freezing, Saving, Displaying the trace

1. Freezing the trace To highlight an eventual signal variation it is possible to freeze the traces at
a point in time. These traces appear in a light colour in the 'Oscilloscope
Trace' window.

A trace can only be frozen if it is on the screen.

This trace "snapshot" is made using the button on the tool bar. Pressing
the button again erases the current frozen traces.

d  The frozen trace is not lost if you exit and openn  ew work session
using the same instrument configuration file

%8 _ W1 - Oscilloscope Trace

CH1: 200 A0

Traces of channel e 175

CH1 and CH2

Frozen traces of
channels CH1 and CH2<
Sensitivity and

acquisition time base
for the frozen traces
200ps/di

-

De-selecting a channel permanently deletes its snapshot.

These frozen traces are static display data: activating the zoom therefore
has no effect on them and they cannot be moved up or down.

For a zoom the %/ _ MTX - Oscilloscope Trace f_|@|g|
frozen traces
only appear on
the zoomed
graph.

CH1: 200/ a0
CH2: 2.00-aC

| %]

100pgldiv
el
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Freezing, Memorizing, Displaying the trace

Freezing, Memorizing, Displaying the trace (continued)

2. Saving the trace The MTX 162 gives the possibility of saving the traces displayed on the
screen.

Two memorization formats are available: ".TRC" or ".TXT".

In both cases the 50 000 acquired samples that form the trace as well as the
data relating to the acquisition and making it possible to interpret the data
are transferred to the PC are backed up.

a) ".TRC" saving This is the only format that can be used to reload a trace into the
oscilloscope (see 8. Recalling the trace). It is a binary file with a ".TRC"
extension that can only be used by the SCOPEIn@BOX_LE software.

2 Example Saving CH1 trace in the ‘Tracel.trc' file

T . MTX162UEW MTX162 - 0 S
q . . Directary m = -
File | Horizontal  Display  Measure History: | CASCOPE@BO_LE v1.00 |
Open Trace {bred .., eas Ervegistrer dans © | () SCOPEIn@B0X_LE +1.00 x| 4 £ Bl
| Save Trace [.krc) ... [ __,J ilf'_"]bitmap
| =hhelp
Save Trace (k=) ... n—> e
Recall Setup ... [ 9 H cHz.e
Save Setup ... Bureau
Prirt. .. Chrl+P [ =7
i Mes documents
Exit [
)
Poaoszition: 1.00 i [ Poste de travail
.
Favoris réseau
Mom du fichier ; iEH‘I.trc LJ Enregistrer |
Tvpe ] { J Annuler

¥ Save Trace (-tre) ... E|

Choose the channel :

N R\J[ cHz |
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Freezing, Saving, Displaying the trace

Freezing, Memorizing, Displaying the trace (continued)

2. Saving the trace
(continued)

b) ".TXT"saving This format is used to export data to another application (spreadsheet,
editor...).

However the generated file cannot be used by SCOPEIn@BOX_LE.

Itis a test file (ASCII) with the ". TXT" extension that can be viewed using
any editor programme.

> Example Saving CHL1 trace in the Tracel.txt' file

T MTX162UEW MTX162 - O

File | Horizontal Display  Measure E::gff” | CASCOPEIN@BOX_LE +1.00 =l
Open Trace [trc) ... eas Envegistrer dans: [ (59 SCOPEin@BOX_LE v1.00 - - ®mermE

Save Trace (kre) ...

e I[fjbitmap
| Save Trace {.bxt) ... [ —> ,j (Sihelp

Recal Setup ... Recent 5 Ennen

Save Sebup ..

Print... Ckrl+P ;

-
-

Exit [ =7
-

Mes documents

o

Poste de travail

<

Favoris réseau

Prosition: 1.00 |

Mo du fichier |EH 1 | | Enegister |
Tvpe: ] _J Annler
"

|

%% save Trace (.txt) ... E|

Choose the channel :

| CH1§[ cHz |
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Freezing, Memorizing, Displaying the trace

Freezing, Memorizing, Displaying the trace (continued)

3. Recalling the
trace

Only the trace files backed up using SCOPEIn@BOX_LE and having the
" TRC" extension can be recalled by the application.

These traces can replace either the CH1 and/or the CH2 traces.

In the 'Oscilloscope Control' window the channel name is displayed as
MEMYX, and the settings for the vertical block for the channel in question are
updated using the values contained in the file. The acquisition time base of
the recalled trace and the file name are displayed instead of

The deletion of the recall is made by de-selecting the MEMx channel which

returns to CHXx.

¢ The recalled trace behaves in the same way as a nor

can moved up or down and all the available automati
measurements can be carried out.

= Example

T MTX162UEW MTX162 - Os

File | Horizontal Display  Measure

N

| Cpen Trace (.krc) ...
Save Trace (.kred ...
Save Trace (L kxk) ...

eaz: [

i
Recall setup ...
Sawe Sebup ... [
Print... Chrl+P [
Exit I:
Pogition: 100 g [

X

%2 Open Trace (.trc) ...

Choose the channel ©

CHI 4 CHz

Recall of the 'Tracel.trc' file on the CH2 channel

mal trace: they
¢ or manual

Directory
Histary

]E'\S COPEin@BOX_LE +1.00

Regarder dans : |'<j SCOPEinGBOX_LE +1.00

>

Recent

Bureau
Mes documents
Foste de travail

<

Favoris réseau

ih_j] hitmap
ISihelp
CH1.bre

Mom du fichier ;

Fichiers de type :

IcH2 e

B

[hw

= |
‘-_] Annuler f

BB _ MTX162UE MTX - Oscilloscope Control

File rizontal Display Measure Tools 7 CH- ZHm-AL
e [ |5“ [Meas: cHT =] 1 | =] |§ b | v | k4 |E'¥_ Ethernet B
Yertical Math Horizontal
& MEM2 £ MATH T/div
Probe ] ]| §oce - T A :
Valt/div B 2o | [C2o0v ] | Resubdisplaped | Hopos Trigger [oiv) 1T
in div ﬂ‘_.‘j‘a‘u_‘_ |
Coupling . ac | LA | :
Position l 309.09 Jriv l 26 |v | @ 000idy H-AutoRange
Bl . Mone | | Mone | cr | I—IEAPTUHE...
V-Auto 1. 00msAdiv
Autoset z 2
Range | CHZ e FFT »>> | i Foxnn
Trigger
Trig
Mods 3 Auo  Fiter 3 AC cfck @ ——
Source $| CH1 Level el 000 200us/di RUN
. | b | o A T 1 OSSO .1 -+
el
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Memorizing, Recalling the configuration

Memorizing, Recalling the configuration

The general instrument configuration is the set of data that makes
it possible to restart the device in the same status as it was in
when the last session was closed.

An automatic backup of the general configuration is made every
time a session is closed.

This general configuration is stored at the same level as the
"SCOPEIN@BOX_LE.exe" executable on the PC's hard drive.

It has three files:

setup.7up This is the configuration file for the SCOPEIn@BOX_LE software;
it contains the following data:

- first install indicator
- language used
- software work directory

<namelnstrument>.INl where <namelnstrument> is the name given to the instrument
when a session is created.

The ".INI" file is the PC configuration, it includes the following
data:

- the size and location of all the open windows

- the access paths to the various directories (trace
backups, configurations, software updates...)

- identification of the software and equipment versions

- information relative to the instrument being used
(oscilloscope name, serial number, MAC address, IP
address ...)

- the previously used communication mode
(Ethernet/USB)

- trace references
- etc. ...

<namelnstrument>.INI.CFG The ".CFG" file is the oscilloscope configuration, it contains all the
current instrument settings.
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Memorizing, Recalling the configuration

Memorizing, Recalling the configuration (continued)

1. Memorizing the
configuration

22 Example

i _ ;
wee - MTX162UEW MTX162 - Os E:'ngf;'y | CASCOPEIn@BOX_LE v1.00 ~|
File | Horizontal Displawy  Measure B e e
— Ervegistrer dans : | () SCOPEIn@BI_LE +1.00 | < £ BB~
Open Trace (.trc) .. gaz: [ =
" =) bitmap
Save Trace (ko) .., —> J Sk
Save Trace {Lbxt) ... Recent = 162, ini.cFG

This backup only covers the oscilloscope configuration, the PC configuration
is specific to the open session.

During the backup the oscilloscope configuration is stored in a file with a
".CFG" extension which it is recommended to place in a specific directory in
order to differentiate it from general configurations (in the example below we
have created a CFG directory).

The access path to this directory is memorized in the PC configuration so
that the user will be directed to this directory by default for all operations
pertaining to configuration management.

Backup of the oscilloscope configuration in configl.cfg.

9 MTH162LIEW,ini, CFG
- TS0l CFG

Bureau

¥

Recal Setup ...

| Save Seftup ..., %
Prink. .. Ctr+P
Exit

Mes documents

Poition:
Buw/L:

@

-

CIMOCIN.

Foste de travail

o =

=]
Farearis réseau

Mom du fichier : 1MT><.ini.EFG LJ Enregistrer |
Tvpe: ] f J Annuler

Virtual digital oscilloscopes, 60 MHz IX - 57



Memorizing, Recalling the configuration

Memorizing, Recalling the configuration (continued)

2. Recalling the ] ) i . L
configuration Only configurations made using the SCOPEIn@BOX_LE application can be

recalled, configurations for oscilloscopes other than MTX 162 are not
compatible.

22 Example Recall of the "configl.cfg" configuration

T MTX162UEW MTX162 - Os

. X X Direch ;
Filze | Horizonkal Display Measure History: | CASCOPEIn@BOX_LE +1.00 =]
Open Trace (ko) ... eaz | Regarder dans | () SCOPEI@BOX_LE v1.00 x| = B E-

Save Trace [.trc) ...
Save Trace (.bxt) ...

J
Recent [Himrsiez.ini.cra
| Recall Setup ... @ [ MTi62UE W il CRG
Save Setup ... : (e itT ini. CF G
Bureau
Print... Ctrl+-P N,

Exit I Mes documents

ih_“l bitmap
Sihelp

Position; Y 3];3

Poste de travail
BwL: «

Favoris réseau

Mom du fichier : iMTX. ini.CFG ;J aK |
Fichiers de twpe : I cla __J Aniler
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Exporting the trace to EXCEL

Exporting the trace to EXCEL

To export the trace the PC must first recall the 50 000 samples acquired from
the oscilloscope; this is why the Capture windows open if they are not already
open.

The samples can be transferred to EXCEL in three ways:

* by clicking on the button in the tool bar,

» from the 'Tools/Export to EXCEL..." menu

% _ MTX162UEW MTX162 - Oscilloscope Control

File Horizontal Display  Measure | Tools | 7
mﬁ D |’:>” Meas: Metwork.. | | 7 |E'?_ Ethernet
- Activate WiFi ... = -
WVertical Export o EXCEL. .. Horizontal
@ CHi Language 3 T /i
Frobe: E System Infos,.. 2 gl 2.00ms
Valt/div: E GRS yed H-pas Trigger (div)
Firrveare update .., I 5.00
Coupling: I o] I r - b g
Postion: 100 |v [ too |v - LY AutoRange H

» from the "Capture: Oscilloscope Control" window by pressing the

button:

5B _ T - Capture: Oscilloscope Trace

>
Bl oy S— S
e - X 162UE MTX - Capture: Oscilloscope Control |._||E|r>__<|

e T = Vertical & CHA G CHZ ¢ MATH Hm;?;:ltal
CHZ Z00vAC Frobe |—|1 J |_|1.u I |2unus
Valdi:
Couplng H-pos Trigger div)
N, T Postion  [so.08]wv [_aea]v [ 000 div [5.00

BiwL: I MNane II Maone I

Trigger
ol Mode  Auto Filter AT t f & i &
Source  CH1 LecEl LI |roid Export to Excel

200ps/div

Virtual digital oscilloscopes, 60 MHz X -59



Exporting the trace to EXCEL

Exporting the trace to EXCEL (continued)

The following window appears:

MTA - Export to EXCEL...

“whorking Directory
c:ASCOPEInGEEOX_LE

EXLCEL Sheet [*L5] scopebor001 . kls

Message

Flease wait .. <Escy to abort

Erowse...

[ 0%

| Launch Excel ”

Expart Cancel

W _ T - Export to EXCEL... 3
Warking Directary

c:ASCOPEinRB0-_LE +1.00
scopebowl0l .z

EXCEL Sheet [*xL5]

Meszage
EXCEL Fieady!

Please wait ... <Escy o abort
[ 0% |

‘ Launch Excel ” Expart Cancel

Erawse,.

scopeboxll. xs

EXCEL Sheet [*<L5]

Message
EXCEL Ready!

Please wait ... <Escy to sbort
4% |

| Launch Excel ” E=part ” Cancel ' ‘

Erowse...

EXCEL Sheet [*#L5] SCOPEin@EBOX_LEOOZ xls
Message
EXCEL Ready
Sheet ready.

Flease wait .. <Escx to abort

| Launch Excel ‘| Expart

Cancel i

7N\

BT Microsoft Excel - SCOPEin@BOX. x|

RN e I e R E s - Bie
Efer P R W B R | [ I
Al b f
A | B [ C \ D | B
1 ] =
2 |
13 |
£
|5 |
| 6 |
7
1 8 |
1 3 |
10|
1]
|12
13 ] @
o« v wFeull fFeulz fFeulz /0 3 ] | ¥
Prét HUM

Ed Microsoft Excel - scopebox001 .xls

%} Ei‘chi‘ap Edjt]UH Affichage  Insertion  Format  Qutls  Données  Fepdtre 7
: -8 X
% 0 G A0 o s o e - e
I [ s W R | [BE R
Al el A
A ) I,

i | (CH1 |CHZ —
| 2 | t(s) b b
=3 al 04375 a
| 4 | 0.,000001 04375 003125
&= 0,000002 04375 a
| B | 0000003 04375 a
|7 | 0,000004 04375 003125
| 8 | 0,000005 04375 a
[ & 0000006 04375 a
10 0000007 04375 a
|11 | 0,000008 04375 1]
112 0,000002 04375 a
| 13| 0,00001 04375 a e
M4 > n\Feull /Feui2 /Feula / I | 3l
Prét MM
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Exporting the trace to EXCEL

Exporting the trace to EXCEL (continued)

¢ The export of data to Excel can take several minute  s.

This export can be done manually using the trace sa
opened directly using EXCEL (see 8. Using -> Save.

ving (.TXT) which is
TXT).
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Technical specifications

Technical specifications

Vertical offset

Only the assigned tolerance or limit values are guaranteed (after

30 minutes to adapt to temperature).

Values without tolerances are given for information purposes only.

Characteristics

Specifications

Observations

Number of channels

2 channels: CH1 - CH2

BNC entries

Types of entry

Class 1, common masses

Bandwidth to - 3 dB

Dynamics of vertical offset

> 60 MHz on all vertical calibres
from 5 mV to 5 V/div.

> 20 MHz on calibres 10 V/div. to
100 V/div. ( the bandwidth limitation
for these calibres is related to the
HF power limitation in the entry
capacity attenuation network)

+ 10 div. on all the calibres

Measured on a charge of 50 Q
with a 6 div. amplitude signal

Entry Coupling

AC, DC, GND

Bandwidth Limit

at 15 MHz, 1.5 MHz and 5 kHz

one bandwidth limit per channel

Rise time

<5 ns (60 MHZz) on vertical calibres
from 5 mV to 5 V/div.

depending on the model

Cross-talk between channels

DC at 50 MHz =40 dB

same sensitivity on both channels

Tolerance ESD +2kV
Response to rectangular 1 kHz Overshoot <3% Positive or negative overshoot
and 1 MHz signals Aberrations <3%

Accuracy of vertical calibres
Vertical resolution

Accuracy of vertical
measurements

Accuracy of vertical offset

+ 2 % (on a 6 div. amplitude signal)

+ 0.4 % of the full scale
* [2 % (reading - offset)
+ Precision of vertical offset
+ (0.05 div.) x (volt/div.)]

+ [0.01 x (offset value)
+4 mV + (0.1 div.) x (V/div.)]

Sequence of vertical calibres
1-2-5

Variation in bounds (no continuous
variable rate)

Probes

Attenuation coefficients of the probe
and its graphical representation are
taken into account in the display

Vertical ZOOM function on an
acquire or backed up curve

no vertical Zoom

maximum entry Voltage

400 Vpk (DC + peak AC at 1 kHz)
without the sensors

Electrical safety

300 V, CAT Il without sensors

Entry Impedance

1Mohm+1%  13pF+2pF

Display modes

"Multi-window" with the possibility of
displaying the f(t) trace, the FFT
and the XY mode simultaneously

Default display: control window +
trace window

Double time base type display,
even in real time

Xl -62
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Technical specifications

Technical specifications (continued)

Time base

Characteristics

Specifications

Observations

Calibres 32 calibres, from 5 ns to 100 s/div. |Sequence1-2-5
Real time up to 2 ps/div.
(if 50 Msps acquisition and
1000 pts on the screen)
Precision +05% 20 GS/s in ETS mode

Sampling frequency

Precision of time measurements

50 MS/s on all single acquisition
channels

+ [(0.04 div.) x (time/div.)
+ 0.005 x (reading) + 1 ns]

Display

Display of 1000 points on the screen

Horizontal expansion

Simultaneous display of the 50 kpts
on 2500 points and the 2500 points
for the zoomed zone

Possibility of offsetting the zoomed
zone within the memory

Max expansion x 20

Triggering circuit

Characteristics

Specifications

Observations

Triggering sources

Sources CH1, CH2, LINE

Triggering mode

AUTO - NORMAL - SINGLE

Trigger coupling

0 to 100 MHz
10 Hz to 100 MHz

DC:BP
AC : BP

Triggering slope

Descending wave or
Ascending wave

Trigger sensitivity in normal
mode

Source channels CHx 0.5 div
Noise Reject 1.5 div
Triggering level + 8 div.

Variation Range

Virtual digital oscilloscopes, 60 MHz
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Technical specifications

Technical specifications (continued)

Acquisition chain

Characteristics

Specifications

Observations

Resolution of the ADC 8 bits 1 8 bit converter per channel
Max. sampling frequency 50 MS/s

Sampling modes:

Real Time 50 MS/s max Single non repetitive signals

Precision + 200 ppm

Equivalent ETS Time 20 GS/s max Repetitive signals

Transitory capture Glitch capture can be activated for
Minimum width for detectable >20ns all the time base calibres.
glitches

Depth of acquisition memory 50 kpoints

PRETRIG Function

Position of the trigger point using the
mouse

CHx channel backup memories

up to minimum 1500 traces
depending on the available PC
memory

These files can be named and have
extensions.

Storage formats

"Trace
"TXT
"Config

Backup of the curve and the
acquisition settings

Backup of the complete
configuration
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Technical specifications

Technical specifications (continued)

Display

Characteristics

Specifications

Observations

Viewing Screen

PC screen

Number of displayed points

2500 acquired points

Horizontal zoom: x 20

Viewed in normal mode Window

ZoomH

1 kpts (representing the Min/Max of the
acquired 50 kpts)

Horizontal expansion by: 50

no vertical Zoom

Display modes

Average

Interpolation

Persistent display managed by the PC
display for the last 8 acquired traces using
8 tints of the colour of the channel - the
brightest colour represents the most
recent acquisition and the dullest the
oldest

Envelope Mode

Factors: 2, 4, 8,16

Automatic measurements are
available in this mode: they are
made on the last acquired trace

Indicate that averaging is
activated on the trace window

Graticle

Complete Axes Borders

Indications in the
"Oscilloscope Trace" window

triggering

Traces

Position of the T level (trace colour) on the
left edge of the display window Horizontal
position of the Trig point on the top edge
of the window.

"ldentifier + Mass reference" of the trace
colour

"BWL » Band Width Limit:

High and low overshoot indicators if the
traces are outside the screen and right left
if the T position of the trigger point is not
on the screen

Menu bar:
Vertical, Horizontal, Display,
Measurement, Memory, Utilities, Help

Indications in the "Oscilloscope
Control" window

Active mathematical calculations:
FFT, ADD, SUBS, MULT, DIV, INVersion

Predefined Mathematical
functions

Synthesis of the device configuration:
Vertical position and sensitivity

Time base calibre

Trigger mode

Trigger source

Virtual digital oscilloscopes, 60 MHz
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Technical specifications

Technical specifications (continued)

Mathematical functions

Equation editor

Addition, subtraction, multiplication, division and complex functions
between channels

Other
Calibration Signal Form Rectangular
Amplitude 0-25V+2%
Frequency 1kHz+1 %
Autoset
Searchtime <5s

Frequency range
Amplitude range
Duty cycle

30 Hz to 60 MHz
40 mVpp to 400 Vpp
from 20 to 80 %

Communication interfaces

USB type B connector

used to connect the scope to the PC using a USB cable.

Location on the back face of the oscilloscope
Interface "USB", the serial connection configuration
is automatic at 921 600 bauds, HARD protocol,
8 bits, 1 stop bit, no parity.
Driver The "USB" interface driver loads
automatically when the SCOPEIn@BOX_LE software
is installed

ETHERNET Interface

Location on the back face of the device
Type 10BASE-T (Twisted Pair)
Connector RJ 45 8 points

Standard IEEE 802.3

Ethernet WiFi

Category IEEE 802.11b/g
Frequency 2,400 - 2,484 GHz
range

Output power 14 +2/-1.5dBm
Data speed 11 Mbps

Modulation DSSS, DBPSK, DQPSK, CCK, OFDM, 16QAM,
64QAM

Security WEP 64/128, WPA, WPA2/802.11i

Max. reception -10 dBm (with PER < 8 %)

level

Receiver - 88 dBm

sensitivity
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Technical specifications

Technical specifications (continued)

Programming the oscilloscope remotely from a PC

The oscilloscope can be programmed remotely using a PC using simple
standardised commands by using:

- the "USB to RS232" interface MTX 162UE
- ETHERNET interface (port 23) MTX 162UEW

The programming instructions comply with the IEEE 488.2 SCPI protocol
standard.

&= Refer to the remote programming instructions for the complete list of
commands and syntax rules.

A\Warning !

Error messages

Autotest : Error n0001: Microprocessor or FLASH pr oblem
Autotest : Error n0002: RAM problem

Autotest : Error n0004: FPGA problem

Autotest : Error n0008: SSRAM problem

Autotest : Error N0010: SCALING 1 problem

Autotest : Error n0020: SCALING 2 problem

Autotest : Error n0040:

Autotest : Error n0080:

Autotest : Error n0100: channel 1 acquisition prob lem
Autotest : Error n0200: channel 2 acquisition prob lem
Autotest : Error n0400:

Autotest : Error n0800:

Autotest : Error n°L000: Ethernet problem

Autotest : Error n2000: Vernier problem

If one of these codes (or the sum of several codes) are shown when the
device is started up = a fault has been detected.
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General specifications

Environment

Power supply

Safety

CEM

European directives

C€

» Reference temperature 18T to 28C

« Operating temperature 0C to 40C

- Storage temperature -20Cto + 60C

 Indoor use

- Altitude <2000 m

+ Relative humidity <80 % up to 31T

» Network voltage nominal usage range 100 to 240 VAC
- Frequency from 47 to 63 Hz

« Consumption <14 W at 230 VAC - 50 Hz
+ Fuse 25A/230V/timed

« Power supply cable removable

Compliance IEC 61010-1 (2001):

« Insulation class 1

« Pollution degree 2

« Power supply surge category: CAT Il 240 V

« "Measurement" entry power supply surge category: CAT Il 300 V

This appliance was designed in compliance with the current CEM
standards and was tested in compliance with the NF EN 61326-1, 2006
standard: Immunity Influence: 5 mV in the presence of an electromagnetic
field of 10 V/m

This product is compliant with the European low voltage directives
2006/95/EC and the CEM 2004/08/EC European directive.

Mechanical specifications

Box » Size 270 x 213 x 63 (in mm)
* Weight 1.8 kg
* Materials ABS VO (auto extinguishing)
+ Water tightness 1P 30
Packaging + Size 300 (1) x 330 (L) x 230 () in mm
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Supply

Supply
Accessories
delivered e« Operating instructions on CD ROM
* Programming instructions on CD ROM
e "SCOPEIn@BOX_LE" software on CD ROM
* Getting started guide for the software on CD ROM
* Safety instructions
* Power supply cable
« Voltage sensors 1/1, 1/10, 100 MHz, 300 V (x 2)
* A/B USB cable
as options ¢ T junction
1 x BNC male - 2 x BNC female (pack of 3 parts) HA2004-Z
» Female BNC - BNC female extension (pack of 3) HA2005
» Safety adapter
BNC male / 4 mm cartridge, CAT Ill, 500 V (pack of 3) HA2002
» Safety adapter
BNC male / 4 mm plug, CAT lll, 500 V (pack of 3) HA2002
» Safety adapter
BNC male / 4 mm cartridge, CAT Ill, 500 V (pack of 2) HA2053
» Voltage sensors 1/1, 1/10, 200 MHz, 300 V HX0220
» Voltage sensor 1/10 fixed, 150 MHz, CAT Il / 400 V HX0003
» Voltage sensor 1/10 fixed, 450 MHz, CAT Il / 1,000 V HX0005
» Voltage sensor 1/100 fixed, 300 MHz, 5 kV Peak HX0006
« Differential sensor 1 channel 30 MHz MX9030-Z
+ Differential sensor 2 channels 50 MHz BNC entries MTX1032-C
« Differential sensor 2 channels 30 MHz banana entries MTX1032-B
« BNC male / BNC male cable CAT lll, 500 V, length 1 m AG1044
« BNC male / BNC male cable CAT lll, 500 V, length 2 m AG1045
e Fuse 25 A, 230V, timed, 5 x 20 mm AT0090

Virtual digital oscilloscopes, 60 MHz XIIl - 69
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