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SAFETY INSTRUCTIOH

This chapter contains important safety
instructions that you must follow during
operation and storage. Read the following before
any operation to insure your safety and to keep
the instrument in the best possible condition.

Safety Symbols

These safety symbols may appear in this manual or onthe Product
name.

A Warning : Identifies conditions or practices that
WARNING  ¢qyid result in injury or loss of life.

& Caution: Identifies conditions or practices that
CAUTION  ¢ouid result in damage to the equipment or to
other properties.

A DANGER High Voltage
& Attention required
(Note) Refer to the Manual
@ Protective Conductor Terminal
Earth (ground) Terminal



GYINSTEK

MDO-2000A series User Manual

E Do not dispose electronic equipment as unsorted
municipal waste. Please use a separate collection
— facility or contact the supplier from which this

instrument was purchased.

Sakty Guidelines

General Guidelineq

A WARNING
A CAUTION

1

Make sure the BNC input voltage does not
exceed300Vrms.

Never connect a hazardous live voltage to the
ground side of the BNC connectors. It might
lead to fire and electric shock.

Do not place any heavy object on the MDO -
2000A series

Avoid severe impact or rough handling that
leads to damaging the MDO -2000A series

Do not discharge static electricity to the MDO -
2000A series

Use only mating connectors, not bare wires, for
the terminals.

Do not block the cooling fan opening.

Do not perform measurement at a power source
or building installation (Note below).

Do not disassemble the MDO -2000A series
unless you are qualified .

é (Measurement categories) EN 610102010 specifesthe
Note measurement categorieand their requirementsas follows The
MDO-2000Aseriesfalls under category |.

1

Measurement category 1V is for measuremsrgerformed at the
source of lowvoltage instalation.

Measurement category Il is for measuremeperformed in the
building installation.

Measurement category Il ifor measurements performed on
circuits directly connected to the low voltage installation.

Measurement category | ifor measurementperformed on
circuits not directly connected to Mains.
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Power Supply 1 AC Input voltage: 100 - 240V AC, 50- 60Hz,
é auto selection. Power consumption: 40W for
WARNING MDO -2000A series

1 Connect the protective grounding c onductor of
the AC power cord to an earth ground, to avoid
electrical shock.

Cleaningthe 1 Disconnect the power cord before cleaning.
ZD,O'ZOOOA 1 Use a soft cloth dampened in a solution of mild
enes detergent and water. Do not spray any liquid .
1 Do not use chemicals containing harsh material s
such as benzene, toluene, xyleneand acetone.
Operation 1 Location: Indoor, no direct sunlight , dust free,
Environment almost non-conductive pollution (Note below)

7 Relative Humidity: O 8 0 %°C orbélow; 45%,
41°C ~ 50°C

1 Altitude: < 2000m

1 Temperature: 0°C to 50°C

é (Pollution Degee) EN 610101:2010 specifies tte pollution degrees
Note and their requirements as follows’he MDO-2000Aseriesfalls
under degree2.

Pollution refers to Eaddition
gaseous (ionized gases), that may produce a reduction of dielect
strength or surface resistiuvi

1 Pollution degree 1: No pollution or only dry, netonductive
pollution occus. The pollution has no influence.

1 Pollution degree2: Normally only norconductive pollution
occurs. Occasionally, however, a temporary conductivity caus:
by condensation must be expected.

1 Pollution degree 3: Conductive pollution occurs, or dry, Ron
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipmer
is normally protected against exposure to direct sunlight,
precipitation, and full wind pressure, but neither temperature
nor humidity iscontrolled.
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Storage 1 Location: Indoor
environment Temperature: -10°C to 60°C

1 Humidity: Up to 93% RH (non -condensing) /
O 4°Q, up to 65% RH (non-condensing) / 41<C

=

~60<C
Disposal Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection
ﬁ facility or contact the supplier from which this
— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.
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Power cordfor the United Kingdom

When using the oscilloscope in the United Kingdom, make sure the
power cord meets the following safety instructions.

NOTE: This lead/appliance must only be wired by competent persons

WARNING: THIS APPLIANCE MUST BE EARTHED
IMPORTANT: The wires in this lead are cated in accordance with the
following code:

Green/ Yellow: Earth 9E
Blue: Neutral Og, f
Brown: Live (Phase)

As the colours of the wires in main leads may not correspond with
the coloured marking identified in your plug/appliance, proceed
as follows:

The wire which is coloured Green & Yellow must be connected to
the Earth terminal marked with either the letter E, the earth symbol
= or coloured Green/Green & Yellow.

The wire which is coloured Blue must be connected to the terminal
which is marked with the lette r N or coloured Blue or Black.

The wire which is coloured Brown must be connected to the
terminal marked with the letter L or P or coloured Brown or Red.

If in doubt, consult the instructions provided with the equipment
or contact the supplier.

This cable/ appliance should be protected by a suitably rated and
approved HBC mains fuse: refer to the rating information on the
equipment and/or user instructions for details. As a guide, a cable
of 0.75mn2 should be protected by a 3A or 5A fuse. Larger
conductors would normally require 13A types, depending on the
connection method used.

Any exposed wiring from a cable, plug or connection that is
engaged in a live socket is extremely hazardous. If a cable or plug is
deemed hazardous, turn off the mains power and remo ve the cable,
any fuses and fuse assemblies. All hazardous wiring must be
immediately destroyed and replaced in accordance to the above
standard.
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GI:_I'TING STARTED

This chapter describesthe MDO -2000A seriesin a
nutshell, including its m ain features and front /
rear panel. After going through the overview,
follow the Set Up sectionto properly setup the
device for first time use. The Set Up section also
includes an introduction on how to use this
manual effectively.

MDO-2000A SeriesS OVEIVIEW ...cuvvviiriiriineieiiee s mnneans 9
Integrated instruments and series lineup..........ccvevvvmmmmmeenn. 9
Main FEATUIES.......eiiiieee e 9.
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Sl U i ————s 23
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How to Use This Manual..............eeeiviiieeeeee oo 26
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MDO-2000ASeriesOverview

Integrated instrumentsand series lineup

The MDO -2000A serieshave different hardware implemented
instruments:

Model name AWGD  sSA?
MDO-2000A  H “H

MDO-2000/G  "H "H

(1) Arbitrary Wave Generator
(2) Spectrum Analyzer

The MDO -2000A series consists of6 models. Note that throughout
the user man MBOD-2000Akesiesit errenf edor s t o al |
of the series, unless stated otherwise.

Model hame Frequency Input Max. Reatime
bandwidth channels Sampling Rate
MDO-2102A/AG 100MHz 2 2GSals
MDO-2202A/AG 200MHz 2 2GSa/s
MDO-2302A/AG 300MHz 2 2GSals

Main Features

Features 8inch, 800x 480 WVGA TFT display.
Available from 100MHz to 300MHz.
Realtime sampling rate of 2GSa/s max.

Deep memory: 20M points record length.

= =4 =4 =4 A

Waveform capture rate of 120,000waveforms
per second.

1 Vertical sensitivity: 1mV/div~ 10V/div.
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1 Segmented Memory: Optimizes the acquisition
memory to selectively capture only the
important signal details . Up to 29,000successive
waveform segments can be captured with a
time-tag resolution of 4ns.

1 Waveform Search: Allows the scope to search
for a number of different signal events.

1 Arbitrary Wave generator: Full-function dual
channel arbitrary waveform gene rator.

1 Spectrum Analyzer: A handy tool to perform
signal analysis in the frequency domain.

1 Powerful embedded applications such as: Data
Logging, Digital Voltmeter, Go -No Go, Mask,
Digital filter, FRA etc..

1 On-screen Help.
1 32 MB internal flash disk.

Interface 1 USB host port: front panel, for storage devices.

1 USB device port: rear panel, for remote control
or printing.

1 Ethernet port as standard.

1 Probe compensation output with selectable
output frequency ( 1kHz ~ 20kHz).

1 Calibration output.

Accessories

Standard Part number Description
Accessories

N/A region dependent  Power cord

GTR100B-4, for MDO-  Passive probe;100 MHz
2102A/AG

GTR200B4, forMDO-  Passive probe;200 MHz
2202A/AG

10
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GTR300B4, for Passive probe;300 MHz
MDO-2302A/AG
GTL-110 Test lead for AW G.
Standard AppsName Description
Go-NoGo Go-NoGo testing app.
Datalog Waveform or image data logging
app.
DVM Digital Voltm eter app.
Digital Filter High ,low or band pass digital
filter for analog inputs.
Mask Creates shape templates or signal
comparison.
Remote Disk Allows the scope to mount a
network share drive.
Demo mode Demonstration mode that is used
with the GDB -03 demo board.
FRA Frequency Response Analyzer
(For MDO -2000AG series only)
Optional Part number Description
Accessories
GDB03 Demo board.
Drivers, others
USB driver LabVIEW driver

11
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Appearance
Front panel
Variableknob  Function Autoset, Run/ Stop,
Hardcopykey  gnd Select key keys Single and Default

\ settings/

‘‘‘‘‘‘ Horizontal
LCD controls
menu keyS
Bottom .
Menu key Trigger
menu keys controls
Option key
Vertical
controls
Wz
E S \ CH1~-CH2,
/ = / = EXT TRIG
Power USB Host port, Prob_e Math, Reference
button Compensation terminals and Bus keys

LCD Display 86 WVGA TFT col or LCD.
wide angle view display.

Menu Off Key MENUOFF  Use the Menu Off key to hide the
O onscreen menu system.
Option Key OPTION The Option key is used to access

D installed options.

12
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Menu Keys The side menu and bottom menu keys are used D
make selections from the softmenus on the LCD
user interface.

To choose menu items, use the7 Bottom menu
keys located on the bottom of the display panel.

To select a variable or option from a menu, use the
side menu keys on the side of the panel. Segage
26 for details.

Side menu keys

Bottom menu keys

=

| R R
oo OO o O
Hardcopy Key HARDCOPY  The Hardcopy key is a quick-save
Q or quick -print key, depending on

its configuration. For more
information see pages 300 (save)
or 300(print).

Variable Knob U@RHBAKD The Variable knob is used to

and Select Key increase/decrease values or to
move between parameters.
The Select key when lit up, is

used to make selections.

Rdidbs

13



GUWINSTEK MDO-2000A series User Manual

Function Keys  The Function keys are used to enter and configure
different functions on the MDO -2000A series

Measure Configures and runs automatic
measurements.

Cursor thnq Configures and runs cursor
measurements.

APP @ Configures and runs GW Instek
applications.

Acquire Configures the acquisition mode,
including Segmented Memory
acquisition.

Display Configures the display settings.

Help Gdio Shows the Help menu.

Save/Recall Used to save and recall
waveforms, images, panel
settings.

Utility Configures the Hardcopy key ,
display time, language, probe
compensation and calibration. It
also accesses the file utilities
menu.

Autoset Press the Autoset key to

automatically set the trigger,
horizontal scale and vertical scale.

14
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Run/Stop Key Press to Freezg(Stop) or continue

(Run) signal acquisition (page 37).
The run stop key is also used to
run or stop Segmented Memory
acquisition (page 83).

Single Sets the acquisition mode to

single triggering mode.
Default Setup Resets the oscilloscope to the
default settings.

Py
@ §
a8

Horizontal The horizontal controls are used to change the
Controls position of the cursor, set the time base settings,
zoom into the waveforms /traces and search for
events.
Horizontal <] owsam P> The Position knob is used to
Position AN position the waveforms/traces
((@ horizontally on the display
N/ screen. Pressing the knob will
TG N reset the position to zero.
SCALE RB@KD The Scale knob is used to change

the horizontal scale (TIME/DIV).

Zoom Yinl Press Zoom in combination with
the horizontal Position knob.

10

Play/Pause >/l The Play/Pause key allows you to
view each search event in
successiondt o ef f ecti
through each search event. It is
also used to play through a
waveform /trace in zoom mode.

15
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Search RA" thg The Search key accessethe
search function menu to set the
search type, source and threshold.

Search Arrows Use the arrow keys to navigate

the search events.

Set/Clear Use the Set/Clear key to set or

clear points of interest when
using the search function.

Trigger Controls The trigger controls are used to control the trigger
level and options.

Level Knob KDubK Used to set the trigger level.
(( \ Pressing the knob will reset the
N level to zero.
=
Trigger Menu Key Ldnt Used to bring up the trigger
menu.
50% Key Sets the trigger level to the half
way point ( 50%).
Force- Trig EnchdAsd Press to force animmediate

trigger of the waveform.

Vertical ONRISHIM Sets the vertical position of the
POSITION ((I’"‘\ waveform /trace . Push the knob
\ /0 to reset the vertical position to
e zero.
OTRG SN
YDQN
Channel Menu BGO Press the CH1~4 key b set and
Key configure the corresponding
channel.

16
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(Vertical)SCALE RB@KD Sets the vertical scale of the
Knob o S channel (TIME/DIV).
()

N

External Trigger EXT TRIG Accepts external trigger signals
Input (page 131). Only on 2 channel
models.

Input impedance: 1IMY
Voltage input: £15V (peak), EXT
trigger capacitance: 16pF.

Math Key -GG Use the Math key to set and
@ configure math functio ns.

Reference Key QDE Press the Reference key to set or
@ remove reference waveforms.
BUS Key ATR The Bus key is used for serial bus
@ (UART, 12C, CAN, LIN)
configuration.
Channel Inputs BGO Accepts input signals.

Input impedance: IMY .
Capacitance:16pF
CAT I

USB Host Port Type A, 1.1/2.0 compatible. Used

for data transfer.

17
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Ground Terminal

Probe
Compensation
Output

Power Switch

18
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Accepts the DUT ground lead for
common ground.

The probe compensation output is
used for probe compensation. It
also has an adjustable output
frequency.

By default this port outputs a
2Vpp, square wave signal at 1kHz
for probe compensation.

Please see pagd73for details.

Used to turn the power on/off.
= [ ON

a1 0: OFF



GUWINSTEK GETTING STARTED

Rear Panel

MDO-2000A series

USB Device port LAN port
N\, /

Calibration
output —

®
Go/No Go =
output

[
~ C
b C
¢
B C
8 AOSH|
=

A | J
® \ / [
Fan Key lock Power input socket

MDO-2000AG series

AWG channels

usB Dev&:e port LAN/Oft output /

Calibration
output -
©
Go/No Go ——
output
]
1 J
® \ / [
Fan Key lock Power input socket
Calibration CAL Outputs the signal for vertical scale
Output

accuracy calibration (page 315).

19
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USB Device Port ~ DEVICE The USB Device port is used for

remote control.

LAN (Ethernet) LAN The LAN port is used for remote
Port control over a network or when
& combined with the Remote Disk
app, allows the scope to be

mounted to a share disk.

Power Input Power cord socket accepts AC

Socket mains, 100~ 240V, 50/60Hz.
For power up sequence, see page
23.

Security Slot Kensington security slot

compatible.
Go-No Go GO/NOGO  Qutputs Go-No Go test results
Output (page 232 as ab00Qus pulse signal.
OPEN COLLECTOR

AWG Output GEN 1 Output the GEN1 or GEN2 signal
from the Arbitra ry Wave Generator
function . (see pagel78).

Display

Below is a general description of the main display. As the display
changes while activating the different functions of the MDO -
200A/AG |, please refer to each functionsub-chapters of this user
manual for more details.

20



GUWINSTEK GETTING STARTED

Channel Memory length Memory  Trigger status

Indicators and sample rate bar Date and time

| | GWINSTEK 18k pts SBMSa s E I7L Trigd 27 fipr 2616 15:28:18

Acquisition
Reference mode
waveform

Trigger
position

Trigger level

Waveform
frequency

Trigger
configuration

Channel status Horizontal status
Analog Shows the analog input signal waveforms.
Waveforms Channel 1: Yellow Channel 2: Blue

Busdecoding Shows serial bus data decoding. The values are
displayed in hex or binary.

Reference Reference waveform(s) can be displayed for
waveform reference, comparison or other operations.
Channel The channel indicators for each activated channels
Indicators are located atthe zero volt level of each spnals.

Any active channel is shown with a solid color.
Example: I@Bus indicator(B)
1> Reference waveform indicator
B \ath indicator
TriggerPosition  Shows the position of the trigger.
Horizontal Status Shows the horizontal scale and position.

DEICR-UGINNGCEEN 12 Aug 2014 13:22:48

Current date and time (page 173.

Trigger Level n Shows the trigger level on the graticule.

vemory Bar

21
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The ratio and the position of the displayed
waveform compared to the internal memory (page

97).
Trigger Status ~ Tr i g [Triggered.
PrTrig  Pre-trigger.
Trig? Not triggered, display not updated.

Stop Trigger stopp ed. Also appears in
Run/Stop (page 37).

Roll Roll mode.

Auto Auto trigger mode.

For trigger details, see pagel31l
Acquisition Mode Il Normal mode

Peak detect mode

Average mode

For acquisition details, see page75.

Signal Frequency 1888 .ABHz Shows the trigger source

frequency.

{2Hz Indicates the frequency is
less than2Hz (lower
frequency limit).

Trigger Trigger source, slope,

Configuration voltage and coupling.

Horizontal Status I H Nl Horizontal scale,

horizontal position.
For trigger details, see pagel3l

Channel Status ﬂ = 2 Channel 1, DC coupling,
2V/Div.

For channel details, see pagel05.

22
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Set Up
Tilt Stand
Tilt To tilt, pull the legsforward , as shown below.
i
Stand To stand the scope upright, push the legs back
under the casing as shown below.
2229
g@@@ gggg@ﬂ‘
285D
oPH BB §olba
oo @ g BPE®
11117 gl ¢ ®2 alo o
BEoooo 000g @D(D(D(D
PowerUp

Requirements  The MDO -2000A seriesaccepts line voltages of100
~ 240V at 50 or 60Hz.

Step 1. Connect the power cord to

the rear panel sodet. @"\(";\
e

23
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2. Press the POWER key. The
display becomes active in
~ 30seconds.

- | : ON
&0 : OFF

& TheMDO-2000Aseriesrecovers the state right before

Note the power is turned OFF. The default settings can be
recovered by pessing the Default key on the front
panel. For details, see pag85

First Time Use

Background This section describeshow to connect, adjust the
scale and compensate the probe Before operating
the MDO -2000A seriesin a new environment, run
these steps to make sure the instrumentperforms
at its full potential.

1. Power On Follow the procedure s on the previous page.

2. Firmware Update to the latest firmware. Page323

3. Set theDate Set the date and time. Pagel73
and Time

4. ResetSystem  Reset the system by recalling the
factory settings. Pressthe Defaultkey

on the front panel. For details, see
page 285

5. Connect the  Connect the probe that you will use for
probe measurements to the Channel 1 input and to the
probe compensation output. This output provides
by default a 2V peak to peak, 1kHz square wave
for signal compensation.

Set the probe attenuation to x10 if the probe has
adjustable attenuation.

24
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6. Capture Signal Press theAutosetkey. A square

(Autoset)

waveform appears on the center of
the screen. For Autoset detils, see

page 35.

16k pts SHSars I™  Trig'd 15 Aug 2814 18:46:52

B e ——

(@ 1.6e000KHz |
) 2eeus () B.8BBs ) @ f 184nU  DC|

Mode
Fit Screen tndo
AC Priority || Autoset

7. Select Vector
Waveform

Press theDisplay key, and set the @
display to Vectoron the bottom menu.

Dot Vector

25
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8. Compensate  Turn the adjustment point on the probe to make
the probe the square waveform as flat as possible.

Under Normal Over
Compensation Compensation

9. Start operationsContinue with the other operations.
Measurement: page33  Configuration: page 72

Using the Spectrum Applications: page 228
Analyzer: page 210

Save/Recall: page 268  File Utilities : page 293

Hardcopy key: page 299 Remote Control: page

303
Maintenance: page 314
How to Use This Manual
Background This section describes the conventions used in this

manual to operate the MDO -2000A series

Throughout the manual any reference to pressing
a menu key refers to the keys directly below or
beside any menu icons or parameters.

26



GUWINSTEK GETTING STARTED

When the user manual sa
parameter, press the corresponding menu item.
Pressing the item will toggle the value or
parameter.

Active parameters are highlighted for each menu
item. For example in the example below, Coupling
is currently set to DC.

If a menu item can be toggled from one value or
parameter to another, the available options will be
visible, with the current option highlighted. In the
example below the slope can be toggled from a
rising slope to a falling slope or either slope.

Menu item Menu item

Slope

A

Parameter Active Optional
parameter parameters

SelecingaMenuWhen t he user manual s a

Item, Parameter from one of the side menu parameters, first press

or Variable the corresponding menu key and use the Variable
knob to either scroll through a parameter list or to
increase or decrease a variable.

Examplel

27
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3. Press a bottom menu key to access
the side menu.

4. Press a side menu key to either set
a parameter or to access a sub
menu.

CH1

5. If accessing a sub menu or setting ~ U@@rKD
a variable parameter, use the
Variable knob to scroll through
menu items or variables. Use the
Select key to confirm and exit. The
Select key is litup when such
selection can be made.

Rdkdbs

6. Press the same bottom menu key
again to reduce the side menu.

i —O

Example2 For some variables, a circular arrow icon indicates
that the variable for that menu key can be edited
with the Variable knob.

Year

@ 2814

Month Day ‘ﬁh

Aug 15

7. Press the desired menu key to select it. The
circular arrow will become highlighted.

Month Day
@ Aug 15

Month Day
15

Aug

28
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8. Use the Variable knob to edit the value.

Toggllng a Menu Bk pts SHSass T Trigd 15 fug 2614 1005 :84
Parameter
9. Press the bottom menu key | _siepe ] Slope ]
RS ale s
to toggle the parameter.
Reduce Side
Menu

10.To reduce the side menu, press the
corresponding bottom menu that brought up
the side menu.

For example: Press theSourcesoft-key to
reduce the Source menu.

29
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Reduce LOWGI‘ a8 3 1 Trig'd 15 fmg 2014 1005 :84
Menu

11.Press the relevant function
key again to reduce the
bottom menu. For example:
press the Trigger Menu key
to reduce the trigger menu.

Remove A” 18k pts SHSass ] MM Trig'd 15 Aug? T
Menus ‘ CH1

CH2

Type Coupling 1 | | Holdoff |
Edge DC H 4.888ns

12.Press theMenu Off key to
reduce the side menu, press
again to reduce the bottom
menu.

30



GUWINSTEK GETTING STARTED

Remove On 13.The Menu Off key can also be
Screen Messages  used to remove any on
screen messages.

31



GUWINSTEK MDO-2000A series User Manual

Built-in Help

The Help key accesses a context sensitive help menu. The help
menu contains informati on on how to use the front panel keys.

Panel Operation 1. Press theHelpkey. The display Gdlo
changes toHelp mode.

2. Use the Variableknob to scroll up and down
through the Help contents. Press Selecto view
the help on the seleckd item.

Example: Help on
the Display key

Home Key Press theHomekey to return to the

main help screen. ﬂ
Go Back Press theBackkey to go to the previous

menu page.

Exit Press theHelp key again or press the Gdlo

Exit key to exit the Help mode.
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Basic Measurement

This section describes the basic operéons required in capturing,
viewing and measuring the input signal. For more detailed or more
specific operations, see the following chapters.

1 Advanced Conf i gur ati on72b from page
1 Arbitrary Wave Generator 6 f r oml7ba g e

T Spectrum AnalyzH0 b from page

T Appl i c atrampags B8 f

Before operating the oscilloscope, please see the Getting Started
chapter, page8.

Channel Activation

Activate Channel To activate an input channel, —

press achannekey.

When activated, the channel
key will light up. The
corresponding channel menu
will also appear.

Each channel is associated with the color shown
besi de each channel s v
yellow, CH2: blue

When a channel is activated, it is shown above the
bottom menu system.

CH1 CH2
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De-activate To de-activate a channel, press —> ((Beo
Channel the corresponding channekey

again. If the channel menu is

not open, press thechannekey

twice (the first press shows the

Channel menu).

Default Setup  To activate the default state,
press Default (this will reset the
system and recall the factory
defaults, see page285).

Autoset

Background The Autoset function automatically configures the
panel settings to position the input signal(s) to the
best viewing condition. The MDO -2000A Series
automatically configures the following parameters:

1 Horiz ontal scale
1 Vertical scale
1 Trigger source channel

There are two operating modes for the Autoset
function: Fit Screen Mode and AC Priority Mode.

Fit Screen Mode will fit the waveform to the best
scale, including any DC components (offset). AC
priority mode will scale the waveform to the
screen by removing any DC component.

Panel Operation 1. Connect the input signal to the
MDO -2000A seriesand press the
Autosetkey.

2. The waveform appears in the center of the
display.
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Before After

3. To undo Autoset, press Undo Undo
Autosetfrom the bottom menu. Autoset

Change modes 4. Choose betweenFit Screen Mode Mode
iari Fit Screen
and AC Priority Modefrom the AC Priority

bottom menu.

5. Press theAutosetkey again to use
Autoset in the new mode.

Fit Screen Mode AC Priority

Limitation Autoset does not work in the following situations:
1 Input signal frequen cy is less than20Hz
1 Input signal amplitude is less than10mV

A The Autoset key does NOT automatically activate th
Note channels to which input signals are connected.
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Run/Stop

Background By default, the waveform on the display is
constantly updated (Run mode). Freezing the
waveform by stopping signal acquisition (Stop
mode) allows flexible observation and analysis. To
enter Stop mode, two methods are available:
pressing the Run/Stop key or using the Single
Trigger mode.

Stop mode icon - When in Stop mode, the

. . o Stop icon appears at the
Trig'd
Triggered icon top of the display.

Freeze WaveformPress theRun/Stopkey once. Stop:

using the The Run/Stop key turns red. — (omeid

Run/Stop Key  The waveform and signal
acquisition freezes.

To unfreeze, pressthe Run/Stop Run:

key again. The Run/Stop key Gl —

turns green again.

Freeze WaveformPress theSinglekey to go into o
by Single Trigger the Single Trigger mode. The — (o
Mode Single key turns bright white.

In the Single Trigger mode, the
scope will be put into the pre -
trigger mode until the scope
encounters the next trigger
point. After t he scope has
triggered, it will remain in Stop
mode, until the Singlekey is
pressed again or the Run/Stop
key is pressed.

Waveform The waveform can be moved or scaled in both Run
Operation and Stop mode, but in different ma nners. For
details, see page97 (Horizontal position/scale)
and page 105 (Vertical position/scale).
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Horizontal Position/Scale

For more detailed configuration, see page 97.

Set Horizontal ~ The horizontal position knob <] owrswm >
Position moves the waveform left and

: T
right. ((@
N/
YDQN
Set Horizontal ~ Pressing the horizontal position <] ovwreswv [>

Position to0 knob will reset the horizontal
position to 0.

Alternatively, pressing the Acquire @

key and then pressing Reset H
Position to 0drom the bottom menu Reset H

. . . Position to Os
will also reset the horizontal position.
As the waveform moves, the display bar on the top
of the display indicates the portion of the
waveform currently shown on the display and the

position of the horizontal marker on the
waveform.

Position Indicator The horizontal position is shown at the bottom of
the display grid to th e right of the H icon.

Select Horizontal To select the timebase, turn the RB@D
Scale horizontal SCALEknob; left (slow) or
right (fast).
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Range Ins/div ~ 100s/div, 1-2-5 increments

The scale is dsplayed to the left of the H icon at
the bottom of the screen.

Display bar The display bar indicates how much
of the waveform is displayed on the
screen at any given time. Changes to
timebase will be reflected on the
display bar.

Fast
Medium

Slow

Stop mode In the Stop mode, the waveform size
changes according to the scale.

~ ~ —

\ VAR ~

\/ }/1 \/ . _\ ),////

& The Sample rate changes according to the timebase
Note and record length. See pages.

Vettical Position/Scale

For more detailed configuration, see page 105.

Set Vertical To move the waveform up or down, turn VRS
Position the vertical position knolfor each channel. ((®
l

N/

OTRG SN
YDQN
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Push the vertical position knolto
reset the position to 0.

As the waveform moves, the
vertical position of the channel
indicator appears on the display.

Run/Stop The waveform can be moved
mode vertically in both Run and Stop
mode.
Select Vertical  To change the vertical scale, turn RE@D
Scale the vertical SCALEknob; left @)

(down) or right (up).

Range ImV/div ~ 10V/div
1-2-5 increments

The vertical scale indicator for
each channelon the bottom of

the display changes

accordingly.
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Automatic Measurement

The automatic measurement function measures and updates major
items for Voltage/Current, Time, and Delay type measurements.

Measurement ltems

V/I Measurements Time Meas. DelayMeas.
Overview Frequency FRR jﬂjL\—\ﬁ
Period m FRF jJ;L\l_\J\:L
RseTme /. FFR %ﬁ
T FallTime j.}p FFE T
won - TJTT awidh T 1 e T
ow 1L ! — Tl
BNENEN wign T F e T
b Dutycycle i LFR ‘lﬂ_\l—ﬁ
+Pulses LLELELJHI LFF h
+l
pulses U phase et
gzan i
T
O Aea vaes JELL
ROVShoot Edges  UmA)
FOVShoot % Hicker Am B
RPREShoOt Flicker Idx %*
FPREShoot
Voltage/Current PkPk Difference between positive
Measurement (peak to and negative peak.
peak) (=max 1T min)
Max Positive peak.
Min Negative peak.
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Amplitude I\I‘w ~ Difference between the
el global high value and the
global low value, measured
over the entire waveform or
gated region.

High % ~f~i~ Global high voltage. See
IIWL page 50 for details.

Low Global low voltage. See page
i\h‘l‘l‘ 50 for details.

The arithmetic mean value is
calculated for all data
samples as specified ly the
Gating option.

Mean

The arithmetic mean value is
calculated for all data
samples within the first cycle
found in the gated region.

Cycle Mean NAWaY

RMS ~ The root mean square of all
data samples specified by the

Gating option.

* The root mean square value
is calculated for all data
samples within the first cycle
found in the gated region.

Area ... Measures the positive area of
% the waveform and subtracts
it from the n egative area. The
ground level determines the
division between positive
and negative areas.

Cycle Area "~  The Summation based on all
data samples within the first
cycle found in the gated
region.

ROVShoot % Jin.-. Rise overshoot

—d
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FOVShoot
-
RPREShoot [—

FPREShooOt =,/ %

Fall overshoot

Rise preshoot

Fall preshoot

Time
Measurement

F
requency M
Period t :[
RiseTime J/‘_
+

FallTime ﬁ\
4+

+Width j_t

+—
dwidth
=i
Duty Cycle
id

+Pulses MJH'L

123

Frequency of the waveform.

Waveform cycle time.
(=1/Freq)

The time required for the
leading edge of the first
pulse to rise from the low
reference value to the high
reference value.

The time required for the
falling edge of the first pulse
to fall from the high
reference value to the low
referencevalue.

Positive pulse width.

Negative pulse width.

Ratio of signal pulse
compared with whole cycle.
=100k (Pulse Width/Cycle)

Measures the number of
positive pulses.

~ Measures the number of

negative pulses.

“T" Measures the number of

positive edges.
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-Edges

\'U' Measures the number of
1 2 n negative edges.

% Flicker Am‘—% Ratio in percentage of the
peak-to-peak value to the
sum of peak values.

@

s Al

Flicker lck Al%ﬁz Ratio of the area above the
. average to the total area
during one cycle.

Time between:

Delay FRR :I-:I:L\I_J{ Source 1 first rising edge and
Measurement Source 2 first rising edge.

FRF A1 .. Time between:
PLIT source1 first rising edge and
Source2 first falling edge.

FFR .. Time between:

ALJI1 sourcel first falling edge
and Source 2 first rising
edge.

FFF M., Time between:
FLIL source1 first falling edge

and Source?2 first falling
edge.

LRR A1 .. Time between:
TLAT sourcel first rising edge and
Source?2 last rising edge.

LFR A1 . Time between:
ILL source1 first rising edge and
Source?2 last falling edge.

LRF L. Time between:
TLAL sourcel first falling edge
and Source? last rising edge.
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LFF L. Time between:

ILL source1 first falling edge
and Source?2 last falling
edge.

Phase fe w2  The phase difference of two

] . .
[T signals, calculated in

1% degrees.

t1 —
—x 360
t2

]
|

&Note

The inbuilt help system can be used to see detailed
automatic measurement definitions.

Add Measurement

The Add Measurementunction allows you to add up to eight
automatic measurement items on the bottom of the screen from any

channel source.

Add
Measurement
Item

. Choose either aV/I, Timeor Delay

1. Press theMeasurekey.

2. PressAdd Measuremenfrom the Add

bottom menu. Measurement

measurement from the side menu
and choose the type of Time
measurement you wish to add. Frequency

Al

Delay
FRR

P T—
ALTL

VI Pk-Pk, Max, Min, Amplitude, High,

(Voltage/  Low, Mean, Cycle Mean, RMS,

Current)  Cycle RMS, Area, Cycle Area,
ROVShoot, FOVShoot, RPREShoot,
FPREShoot

45



GUWINSTEK MDO-2000A series User Manual

Time Frequency, Period, RiseTime,
FallTime, +Width, dwWidth, Duty
Cycle, +Pulses,-Pulses, +Edges,-
Edges %Flicker, Flickerindex

Delay FRR, FRF, FFR, FFF, LRR, LRF, LFI
LFF, Phase

4. All of the chosen automatic measurements will
be displayed in a window on the bottom of the
screen. The channel number and channel color
indicat e the measurement source.

For the analog inputs: yellow = CH 1, blue =
CH2,

@Pk-—Pk 1.84V @Pk-Pk 1.84V
I_ﬂHigh 552nY Cuc leMean 34.9nV

i = 288nV

Choose a Source The channel source for measurement items can be
set either before or when selecting a measurement
item.

5. To set the source, press either the Source 1
Sourcelor Sourcezkey from the CH1
side menu and choose the source.

Source 2
CH2

Range Sourcel: CHXCH2, Math,
Source2: CH1~CH2, Math

A Source 2 is onlyapplicable to Delay
Note measurements.

Remove Measurement

Individual measurements can be removed at any time using the
Remove Measurement function.
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Remove 1. Press theMeasurekey.
Measurement
Item

2. PressRemove Measuremefiom the [EE=FSsres
bottom menu. Measurement

3. PressSelect Measuremeand select _—
the item that you want to remove Measurement

from the measurement list.

Remove All temsPressRemove Alto remove all the
measurement items. Gt A

Gated mode

Some automatic measurements can be |
between cursors. Gating is useful for measuring a magnified

waveform or when using a fast time base. The Gated mode has

three possible configurations: Off (Full Record), Screen and

Between Cursors.

Set Gating Mode 1. Press theMeasurekey.
2. PressGating from the bottom Gating
menu. OFF

3. Choose one of the gating modes -
from the side menu: Off (full (Full Record)
record) ScreenBetween Cursors.

Screen

Between
Cursors
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Cursors On If Between Cursoris selected, the Page55
Screen cursor positions can be edited by
using the cursor menu.
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Display All mode

Display All mode shows and updates all items from Voltage and
Time type measurements.

View 1. Press theMeasurekey. - d'rt o
Measurement
Results

2. PressDisplay All from the bottom
menu.

3. Press Source from the side menu Source
and choose a measurement source. CH1

Range CH1~CH 2, Math

4. The results of Voltage and Time type
measurements appear on the display.

GWINSTEK 18k pis 1CSars T Trigd 18 Jul
) Heasurenent 1

Display All

PR-PK 1.86U Frequenc 1B.BBHHz Source
Mast 8880l Pariod CH1
Min 388y RiseTine
AnpLitude 1.840 FallTine
High 858U +Midth
Lou -g88nU -Hidth
Mean -54.7n0
CycleHean -53.8n0
666U

Cyc lefirea
ROUShoot
FOUShoot
RPREShoot
FPREShoot

Add Remove | Gating N Statist Reference
Measurement, Measurement]  Screen =HSHes Levels

Remove To remove the measirement results,
Measurements press OFF.

Delay Delay type measurements are not available in this

Measurements mode as only one channel is used as the source.
Use the individual measurement mode (page 45)
instead.
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High Low Function

Background The High-Low function is used to select the
method for determining the value of the High -Low
measurement values.

Auto Automatically chooses the best
high-low setting for each
waveform when measuring.

Histogram Uses histograms to determine the
high-low values. This mode
ignores any pre-shoot or
overshoot values. This mode is
particularly useful for pulse -type
waveforms

Min-max Sets the highlow values as the
minimum or maxim um measured
values.

Set HighlLow 1. Press theMeasurekey. Ldrtol

2. PressHigh-Lowfrom the bottom High-Low

menu. Auto
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3. Select the type of High-Low settings from the
side menu.
High-Low Settings: Histogram, Min -Max,
Auto

1k pts_ 1GSass

L Trigd 15 fugfF 3
High-Low |

Auto

High-Low:
Histogram(best
for pulses)
High-Low:
Min-Max

(all other
waveforms]

Setto
Defaults

Add Remove | Gating | Displayml. High-Low Slaus“cs' Reference
Measurement| Measurement] OFF OFF Auto Levels

Restore Default To return to the default High -Low

High-Low settings, pressSet to Defaults

Settings

Statistics

Background The Statistics function can be used to view a

number of statistics for th e selected automatic
measurements. The following information is
displayed with the Statistics function:

Value Currently measured value

Mean The mean value is calculated from
a number of automatic
measurement results. The number
of samples used to detemine the
mean can be userdefined.

Min The minimum value observed
from a series of measured results
for the selected automatic
measurement items.
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Max The maximum value observed
from a series of measured results
for the selected automatic
measurement items.

Standard The variance of the currently

Deviation measured value from the mean.
The standard deviation equals the
squared root of the variance value.
Measuring the standard deviation
can, for example, determine the
severity of jitter in a signal.
The number of samples used to
determine the standard deviation
can be userdefined.

Panel Operation 1. Press theMeasurekey.
2. Select at least one automatic Page45
measurement.

3. PressStatisticsfrom the bottom

menu. Statistics

O

4. Setthe number of samples to be  [YFeREEswrN
used in the mean and standard @Sﬂmzples
deviation calculations.

Samples:  2~1000

5. PressStatisticsand turn Statistics e
on. On OF

6. The statistics for each automatic measurement
will appear at the bottom of the display in a
table.
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Add

Remove |
Measurement| Measurement]

MEASUREMENT

18k pts 1GSars I Trigd 15 hugF

Statistics |

Statistics
On Off

Mean & Std Dev|
Samples

1.840
Reset

Statistics

Reference
Levels

Display Al
OFF

Gating
OFF

Reset Statistics To reset the standard deviation
calculations, pressReset Statistics

Reference Levels

Reset

Statistics

Background

The reference level settings determine the

measurement threshold levels for some
measurements like the Rise Time measurement.

High Ref

High Ref: Sets the high reference
level.

Mid Ref
# 58.8x
/F 58.8x

Mid Ref: Sets the middle reference
for the first and second
waveforms.

Low Ref: Sets the low reference
level.

Panel Operation 1. Press theMeasurekey.

2. PressReference Levédi®om the
bottom menu.

Reference
Levels
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3. Set the reference levels from the side menu.

Ensure the reference levels do not cross over.
High Ref 0.0%~ 100%
Mid Ref 0.0%~ 100%
0.0%~ 100%
Low Ref 0.0%~ 100%

Default Settings 4. PressSet toDefaultsto set the S
reference levels back to the default Defaults

settings.
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Cursor Measurement

Horizontal or vertical cursors are used to show the position and
values of waveform measurements and math operation results.
These results cover voltage, time, frequency and other math
operations. When the cursors (horizontal, vertical or both) are
activated, they will be shown on the main display unless turned off.

Use Horizontal Cursors

Panel Operation 1. Press theCursorkey once. Btang

2. PressH Cursorfrom the bottom H Cursor
menu if it is not already selected. |

B ¢

3. When the H Cursor is selected, H Cursor
repeatedly pressing the H Cursor 11
key or the Seleckey will toggle OR

which cursor is selected. b

Range Description
Left cursor (i) movable, right
| i cursor position fixed
Right cursor () movable, left
i cursor position fixed
Left and right cursor (+)
| 1 movable together
4. The cursor position 3.pns o Lam

7.84ns 1.48U

information appears on the [ CEELELY

. dv-dt a.88V/s
top left hand side of the
screen

Cursorf) Hor. position, Voltage/Current
Cursor® Hor. position, Voltage/Current

A Delta (difference between cursors)
dVv/dt or di/dt
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& (Note)

Select Units 6.

Phase or Ratio 7.

Reference

Example

Use the Variableknob to move the UGQHGAKD
movable cursor(s) left or right.

The selected cursor(s) will move
along the active waveform. To
move along another waveform,
select its corresponding channel
and pressthe cursor key again to
re-enter the cursor menu.

To change the units of the H Unit
horizontal position, press H Unit. S Hz % o
Units S, Hz , % (rati o)
To set the 0% and 100% ratio or the|RE{eITELT;
Oeand 360ephase references for the s

current cursor positions, press Set
Cursor Positions As 100%

JUTrigd 15 fug 26814 13:12:37

Horizontal
cursors

1 [F e
@ =280 0 — . o — o 0 — ) 16 (@ 8.008s | 0 e T
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FFT FFT cursors can use different et

O@2.2788CHz  -51.4dB

units. For FFT details, see page [ESEEaely

drdt —58.8ndB/Hz
64.

Cursor®  Hor. position, dB/Voltage
Cursor®  Hor. Position, dB/Voltage

A Delta (difference between cursors)
dV/dt or d/dt

Example e pts = FL_ Trigd 15 fug 2814 13:12:85

Horizontal
cursors

XY Mode XY mode cursors measure a number of X by Y
measurements. See page’6.
(1 M)

Versus

Al O G

Rectangular
®: | 16.8V 17.6V

H 28.1w

y+x: 118mU-U -81.8nU U2 . BEVAY

Cursord  Time, rectangular, polar co-
ordinates, product, ratio.

Cursor®  Time, rectangular, polar co-
ordinates, product, ratio.

A Delta (difference between cursors)

57



GYINSTEK

MDO-2000A series User Manual

Example

Use Vertical Cursors

Horizontal
cursors

188k pts  ZBMSars J1 Trig'd 25 Sep 2814 17:41:36

=y

Panel Operation/ 1. Press theCursorkey twice.

Range

58

. PressV Cursorfrom the bottom V Cursor
menu if it is not already selected. _—

. When the V Cursor is selected, vV Cursor

repeatedly pressing the V Cursor [ ]
key or the Seleckey will toggle OR

which vertical cursor is selected.

Range

Rdldbs

Upper cursor movable, lower
cursor position fixed

Lower cursor movable, upper
cursor position fixed

Upper and lower cursor movable
together



GYINSTEK

MEASUREMENT

Select Units

Base or Ratio
Reference

Example

6.

7.

To set the 0% and 100% ratio

O 25.188HHz @ -7.28dB
O 58.188HHz @ -62.8dB

The cursor position
information appears on the
top left hand side of the
screen.

£ 25.888MHz A54.8dB

d-dt —2.19udBrHz

1,0 Time: cursor 1, cursor 2

b a Voltage/Current : cursorl, cursor2
A Delta (difference between cursors)
dVv/dt or dl/dt

Use the Variableknob to move the UGQIBAKD
cursor(s) up or down.

To change the units of the vertical vV Unit
position, press V Unit. Base %

Units Base(source wave units), % (ratio)

Set Cursor
Positions

references for the current cursor
position, press Set Cursor Positions

As 100%

As 100%

18k pts L Trig'd 15 fug 2814 13:13:36

>

Horizontal
cursors

Vertical

cursors

V Cursor Hunit |
= S Hz% o
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FFT FFT has differentcontent. FOr it
FFT details, see pages4. £25.BBBMHz 154,808
drdt ~2.19udB/Hz
1,0 Frequency/Time: cursor 1, cursor2
107 dB/V: cursor 1, cursor2
A Delta (difference between cursors)
d/dt
Example S Trigd 25 Sep 2814 18:85:51
Horizontal Vertical
cursors
cursors
H I:Eulrsnr " sy:':,:l. T
XY Mode XY mode cursors measure a number of X by Y

measurements. See page’6.
0

Versus

AWy

18.4Y 14.4Y
1.44Y

Cursor) Rectangular, polar co-ordinates,
product, ratio.

Cursor® Rectangular, polar co-ordinates,
product, ratio.

A Delta (difference between cursors)
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EX&np'e - 1uL-'h-pt-;

Horizontal
cursors

Vertical”
cursors__ /

Ratio
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Math Operation

Basic Math Overview & Operators

Background The Math function performs basic math functions
(addition, subtraction, multiplication, division) on
the input signals or the reference waveforms. The
resultant waveform will be shown on the screen in

real-time.
Addition (+) Adds the amplitude of two signals.
Source CH1~2, Refl~4
Subtraction @f)  Extracts the amplitude difference between two
signals.
Source CH1~2, Refl~4

Multiplication (x) Multiplies the amplitude of two signals.

Source CH1~2, Refl~4
Division (+) Divides the amplitude of two signals.
Source CH1~2, Refl~4

Addition/Subtraction/Multiplication/Division

Panel Operation 1. Press theMath key. L &G

2. Press theMath key on the lower
Math
bezel.

3. SelectSource Trom the side menu Seleo

CH1

Range CH1~2, Refl~4

62



GYINSTEK

MEASUREMENT

Example

4. PressOperatorto choose the math Operator
operation. o e[ e

Range +, -, X, +

. SelectSource Zrom the side menu. (S,

CHz

Range CH1~2, Refl~4

. The math measurement result appears on the

display. The vertical scale of the math
waveform appears at the bottom of the screen.

From left: Math function, source 1, operator,
source2, Unit/div

Trigd 15 fuaf?
= . Math

Source 1
CH1

Operator

+ - x

Source 2
CH2

Position

™~ - & o ooy

Unit/div
sv

[__288us () B.868s |
| Advanced |
Math

Position and Unit To move the math waveform
vertically, press the Positionkey from
the side menu and use theVariable
knob to set the position.

Position
3 0.88Div

Range 812.00 Div ~ +12.00 Div
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To change the unit/div settings, press
Unit/div, then use theVariableknob to 5y
change the unit/div.

Unit/div

The units that are displayed depend
on which operator has been selected,
and whether the probe for the selected
channel has been set to voltage or

current.
Operator: Unit/div:
Multiplication VV, AA or W
Division VIV, AIA

Addition/Subtraction VorA

Turn Off Math To turn off the Math result from the L &G
display, press the Math key again.

FFT Overview & Window Functions

Background The FFT function performs a Fast Fourier
Transform on one of the input signals or the
reference waveforms. The resultant spectrum will
be shown on the screen in realtime. Four types of
window function are available: Hanning,
Hamming, Rectangular, and Blackman, as
described below.

Hanning Frequency resolibn Good
Amplitude resolution Not good

Suitable for.... Frequency measurement on
periodic waveforms

Hamming Frequency resolution Good

Amplitude resolution Not good
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Suitable for.... Frequency measurement on
periodic waveforms

Rectangular

Frequency resolution Very good
Amplitude resolution Bad

Suitable for.... Single-shot phenomenon
(this mode is the same as
having no window at all)

Blackman

& (Note)

FFT Operation

Frequency resolution Bad
Amplitude resolution Very good

Suitable for.... Amplitude measurement on
periodic waveforms

For more complete measures and functions in the

frequency domain of a signal, please also refer to

the Spectrum Analyzer section of the MDO -2000A
serieson page 210,

Panel Operation

1. Press theMath key.

O3
@

2. PressFFT from the bottom menu.

FFT
3. Select theSourcerom the side Source 1
menu. CH1
Range CH1~2, Ref-4
4. Press the Vertical Units key from Vertical Units

the side menu to select the vertical dBV RMS
units used.

Range Linear RMS, dBV RMS

i

6
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5. Press theWindow key from the side |[[REE.
menu and select the window type. Blackman
Range Hanning, Hamming, Rectangular,

and Blackman.

6. The FFT resultrepresents the frequency
domain representation of a signal. Hence, the
horizontal scale changes from time to
frequency, and the vertical scale from
voltage/current to dB/RMS.

168k pts  26MSass J7L Trig'd 25 Sep 2814 18:84:61

@ 1.eaeazkiz |
[ SB6us @ B.868s | §) |
7 Mode Undo |

Fit Screen
AC Priority || Autoset

Position and To move the FFT waveform vertically, Vertical

Scale press Vertical until the Div parameter
is highlighted and then use the
Variable knob.

Range 012.00Div ~ +12.00Div

To select the vertical scale of the FFT Vertical
waveform, press Vertical until the dB T
or voltageparameters are highlighted

and then use the Variable knob.

Range 2mV~1kV RMS (Linear RMS),
1~20 dB(dB VRMS)
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Horizontal To move the FFT waveform Horizontal
Position and horizontally, press Horizontal until the 6‘92-5“5“?;;;‘;"
Scale Frequencyarameter is highlighted

and then use the Variable knob.

Range OHz ~ half of the sampling
frequency
To select the horizontal scale of the Horizontal
FFT waveform, press Horizontal JORHRZZ1S

) 255.8kHz

repeatedly until the Hz/div parameter
is highlighted and then use the
Variable knob.

Advanced Math Overview

Background The advanced math function allows complex math
expressions to be created based on the input
sources, reference waveforms or even the
automatic measurements available from the
Measuremenu (see page4l).

An overview o f each of the major parameters that
can be used in the advanced math function are
shown below:

Expression Displays the function expression as it is created.
Source Selects the source signal.
Source CH1~2, Refl~4
Function Adds a mathematical function to the expression.
Function Intg, Diff, log, Ln, Exp, Sqgrt, Abs,
Rad, Deg, Sin, Cos, Tan, Asin,
Acos, Atan
Variable Adds a user-specified variable to the expression.
Source CH1~2, Refl~4
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Operator Adds an operator or parenthesis to the function
expression.
Operator -5 00) 1<, >, <=, >=, ==, 1=,
[, &&
Figure Adds a value to the expression.
Figure Integers, floating point, or floating

point with exponent values.

Measurenent Adds automatic measurements to the expression.
Not all automatic measurements are supported.

Measurement Pk-Pk, Max, Min, Amp, High,
Low, Mean, CycleMean, RMS,
CycleRMS, Area, CycleArea,
ROVShoot, FOVShoot, Freq,
Period, Rise, Fall, PosWidth,
NegWid th, Dutycycle, FRR, FRF,
FFR, FFF, LRR, LRF, LFR, LFF,
Phase, RPRFShoot, FPREShoot,
+Pulses,-Pulses, +Edges-Edges

Advanced Math Operation

Panel Operation 1. Press theMath key. L &G

2. PressAdvance Math from the Advanced
bottom menu. Math
3. PressEdit Expression -
Expression

4. The Edit f(x) screen appears. CHL+ CH2is
shown in the expression box as an example at
startup.
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Back Space

5.

7.

MEASUREMENT

Expression eI REeVd

Source

Function

Variable
Operator - =y
Figure

Heasurenent

Press ’'Select’ when mathematics picked up by *UARIABLE’.

PressClearto clear the expression
entry area.

Use the Variableknob and the Select V@@
key to create an expression.

Use the Variableknob to highlight a
source, function, variable,

operator, figure or measurement in
orange. ‘

Press theSeleckey to make the

selection.

If a particular parameter is grayed
out, it indicates that the particular
parameter is not available at that

time.

To delete the last parameter press S
Back Space Space

When the expression is complete,
press OK Accept Accept

i &
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% [advanced Matn]

Example: it
CH1+ CH2 Wil

VAR1
[RT
Ef

VAR2
W A.B8A8
]

Position

S o.eaniv

Unit/div

Setthe VAR& 9. PressVARL1 or VAR2 to set VAR1
VAR VAR LVAR 2if they were used in HREo0d
the expression created previously.
10.PressMantissa Variable 1
Use the Leftand Right arrow keys
to select a digit and use the

variable knob to set the value of : :
the selected digit.

Mantissa
11.PressExponent ¢S +a8.AARR
. Exponent

Usethe Variable knob to set the 5

exponent of the variable.

Go Back
12.PressGo Backo finish editing

VAR1 or VAR 2.

Vertical Position 13.PressUnit/div and use the Variable (S
and Scale knob to set the vertical scale of the 2

math waveform.

14.PressPositionand use the Vaiable Position
knob to set the vertical position of ® o.amiv
the math waveform on the display.
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Clear Advanced To clear the advanced math result -GG
Math from the display, press the Math key
again.
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Limit Bandwidth............coooiiiiiiieeicee e 108
Expand by Groun€enter............ccocvveeiiiccemnee e 109
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System Settings and Miscellaneous Settings........ 171
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Acquisition

The Acquisition process samples the analog input signals and
converts them into digital format for internal processing.

Select Acquisition Mode

Background The acquisition mode determines how the samples
are used to reconstruct a waveform.

Sample This is the default acquisition
mode. Every sample from each
acquisition is used.

Peak detect Only the minimum and maximum
value pairs for each acquisition
interval (bucket) are used. This
mode is useful for catching
abnormal glit ches in the signal.

Average Multiple acquired data is
averaged. This mode is useful for
drawing a noise-free waveform.

To select the average number, use
the Variable knob.

Average number: 2, 4, 8, 16, 32, 64,
128 256

Panel Operation 1. Press theAcquirekey.

2. To set the Acquisition mode, press Mode
Modeon the bottom menu. Sample
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3. Select an acquisition mode from
the side menu. Sample

4. If Averagewas chosen, set the EYNTE
number of samples to be used for
the average function.

Mode Sample, Pek Detect, Average
Average !

Average 2,4,8,16 32 64,128
sample 256

Example Sample Peak Detect

———

F
Average 256times)
Show Waveform in XY Mode
Background The XY mode maps the input of channel 1 to the
input of channel 2.
Connection 1. Connect the signals to Channell

(X-axis) and Channel 2 (Y-axis)

76



GWINSTEK ADVANCED CONFIGURATION

2. Make sure a channel pair is —
active (CH1 & CH?2). Press —

the Channel key if necessary.
A channel is active if the
channel key is lit.

Panel Operation 3. Press theAcquiremenu key. @pt fg

4, PressXY from the bottom menu. ™

5. ChooseTriggeredXY from the side Triggered
menu. Xy

HE°

X-Y mode is split into two windows. The top window
shows the signals over the full time range. The botto
window shows XY mode.

18Kk pts __ Shsass "L Trigd 15 Aug ]

"1 OFF(¥T)

Triggered

] %
|
N @
) 288us @ 6.488s '”' 0 7

XY
Mode R_e.set H Xy Record Length| Segments Expand
Sample Position to Os| 18k By Center

@@= 20 &= 2
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To move the XY waveform position, use the
vertical position knob: Channel 1 knob moves the
XY waveform horizontally and Channel 2 knob
moves the XY waveform vertically.

CH2

CH1

pr—
=N

O

N\

The horizontal position knob and horizontal Scale
knob can still be used under the XY mode.

Turn Off XY ModeTo turn off XY mode, choose OFF (YT)
mode. QFF(YT)

Cursors and XY Cursors can be used with XY mode.  Page55
Mode See the Cursor chaper for details.

Set the Record Length

Background The number of samples that can be stored is set by
the record length. Record length is important in an
oscilloscope as it allows longer waveforms to be
recorded.

The maximum record length for the MDO -2000A
SERIESdepends on operating mode. The table
below describes the record lengths that are
available for each mode.

Limitations
Record Normal Zoom |FFT FFT in Zoom
Length Window
1k “H TH uH 'E‘H
10K H H H H
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100k | H H H H
™ H H H H
1om |[H "H H H
oom |H "H H H
Panel Operation 1. Press theAcquirekey.

2. Press theRecord Lengthey on the |[SESStERSel)
bottom menu and choose the 18k
record length.

Record length 1000, 10k, 100k, 1M, 10M20M
points

A The sampling rate may also be changed when the
Note record length is changed.

79



GUWINSTEK MDO-2000A series User Manual

Segmented Memory Acquisition

The advanced segmented memory utility allows the scope memory
to be divide d into different segments. Each time the scope is
triggered, it only acquires data for one segment of memory at a
time. This allows you to optimize the scope memory to only
perform signal acquisition during important signal events.

For example, for a signal with a number of pulses, normally the
oscilloscope will acquire the signal until the acquisition memory of
the scope is filled up and then it will re -arm the trigger and then
capture again. This could result in a number of events not being
captured or captured at a lessthan-desired resolution (depending
on the horizontal scale and sampling rate). However, the
segmented memory function would effectively allow you to
capture more of the signal than you would otherwise. The
diagrams below illustrate this p oint.

Normal acquisition mode example:

Normal memory acquisition period Rearm time Next trigger
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Segmented memory acquisition example:

Segment Segment Segment Segment Segment Segment
n n+1 n+2 n+3 n+4 n+5

As shown above, the memory is divided into segments to increase

the number of events that can be effectively captured with the same
acquisition memory. Also notice that
rearm the trigger between each segment, this makes the segmented

memory function especially useful for high speed signals. The time

between each segment is also recorded so that aagate signal

timing can also be measured.

The segmented memory function also supports automatic
measurements for each segment or statistics for all the captured
segments.

The advanced Segment Memory Utility is available for both analog
and digital channels.

Segments Display

"L Trigd 15 Aug 2014 15:37:53

Progress Indicator
Run/Stop Indicator

(@ 1.eweikiz |
)(__208us (@ 8.888s | F 48my ¢
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Progress Indicator [R=Yett=1132=30m (- Py 1]

Indicates the number of segments that have to
been captured relative to the set number of
segments.

Run/Stop Indicator []  Stop: The segments have finished
acquiring or have been stopped.

P+ Run: The scope is ready to acquire
segments.

Set the Number of Segments

Note Before the Segmentfunction can be used, set the
trigger settings as appropriate for the signal you
wish to use. The number of segments that can be
used depends wholly on the record length. See
page 78to set the record length.

Record length Number of segments

1000pt. 1~ 29000
10k pt. 1~2900
10 pt. 1~290
1M pt. 1~20
Panel Operation 1. Press theAcquirekey. @pt fg

2. PressSegment®n the bottom

L

Segments
menu.

3. PressSelect Segmengnd set the Select
number of segments from the side [EEEEHEGIES
menu.

Num of Seg 1~29000(record length

dependant)

Set to Maximum Sets to the maximum number
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Set to Minimum  Sets tol segment

A The Select Segmentscon is only available when
Note Segments = OFF or when Segments is in the STOP
mode (see the section below).

Run Segmented Memory

Background Before the SegmentedMemory function can be
used, set the trigger settings as appropriate for the
signal you wish to use. See pagel31for
configuring the trigger settings.

Run Segments 1. Toggle Segment©n from the bottom menu.
Segments Segments
OFF A ON

A The first time Segmentedmemory is turned on the
Note segments will automatically be run. Each segment
will be automatically captured.

2. The scope will automatically start acquiring
segments. The progress of the segmented
memory capture is shown in the Progress
Indicator.

3. The Run Indicator will be shown when in the

Run mode and the Segments icon will also
indicate that the function is in run mode.

Progress Indicator——————"—"—

Run Indicator
[ ts: 16,18 ! !

) 288us () 6.880s )

Sl i,

Segment (Run)icon

83



GUWINSTEK MDO-2000A series User Manual

4. When the scope has finished acquiring
segments, pressSegments Ruto toggle the
mode to the Segments Stomode.

Segments Segments
Run A Stop

Alternatively, the Run/Stopkey can

be pressed.

5. The Stop Indicator will be shown when in the
Stop mode.

Progress Indicat

or————————
! Stop Indicator
ISEJNEI]tS 18-/18

—\r 2@@us (§) 8.888s )|
ents Select Analyze Save
ON Segments Segments Segments

Segment (Stop )icon

The scope is how ready to navigate or analyze the
acquired segments.

Rerun Segmente. To rerun the segments, press theSegments Stop
Acquisition key to toggle the mode back to the Segments
Run mode.

Segments Segments
Stop A Run

Alternatively, press the Run/Stop

key again.

7. Repeat steps 3 and 4 in the section above when
the segmented acquisition has completed.
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Navigate Segmented Memory

Backgraind After the segmented memory acquisitions have
been captured you can navigate through each
segment one at a time.

Operation 1. PressSelect Segmenfsom the Select
bottom menu. This key will be gments

available in the Stop mode.

2. To navigate to the segment of

. Current Seg
interest, pressCurrent Segirom the [ St

side menu and use the Variable
knob to scroll to the segment of
interest.

Alternatively, the Set to Minimum
and Set to Maximumkeys can be
used to jump to the first and last
segment respectively.

3. The position in time of the selected Segments Time
segment relative to the time of the
first segment is shown in the

Segments Timkey.

Play Through Each Segment

Background When all the segments have been acquired, the
play/pause key can be used to play back through
each segment.

Operation 1. Make sure the scope is inSegments Stomode.
See pageB3for detalils.
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2. Press thePlay/Pausekey to run

through the acquired segments in
numerical order.

1 Press the Play/Pause key agan
to pause the playback.

1 When the scope has played
through to the last segment,
pressing the Play/Pause key
again will play through each
segment again in reverse order.

Measurementon Segments

Background The Segmentedmemory function can be used in
conjunction with the automatic measurements
configured in the Measurement menu (see page
41).

Please note that Digital channels measurements
cannot be used in corjunction with the segmented
memory.

Modes Segments  This function will either perform

Measure statistics calculations on the
segments or tabulate a list of the
measurement resultgor all the
segments

Segments  Provides configuration information

Info common for all the acquired memon
segments.

Segments The Segments Measure function allows you to

Measure view automatic measurements for the segments in

statistical bins or as a list displaying the result of
each automatic measurement.
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Statistics This function will bin the
measurement results of a single
automatic measurement into a
user-defined number of bins.
This allows you to easily view
statistics for a large number of
segments. For example, the
statistics function will display
the number of results for each
bin and the measurement range
of each bin for the selected
automatic measurement.

Measurement Puts all the measurement

List results for a segment in a list.
All the currently selected
automatic measurement results
are listed. A maximum of 8
automatic measurements can be
used with this function.

& To use automatic measurements with the

Note segmented memory, automatic measurements
must first be selected from the Measure menu
before the segmented memory function is run.
Note that Digital chan nels cannot use this function.

Setup Press theMeasurekey and select
any singlesource measurement
from the Add Measuremeninenu.

See paged5for details on how to
add automatic measurements.
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Operation 1. PressAnalyze Segmentsom the Analyze
Segments menu. Segments

Note: This key will only be available
the Stop mode.

2. PressSegments Measure Segments

Measure

3. Select either the
statistics or the
measurement list from
the side menu. Statistics  List

4. The statics teble or measurement list appears on
the display.

Note that the more segments that you have, the
longer it will take to calculate the statics or list
the measurement results.

5. For statistic measurements, LM
@ RPREShoot Plot Source

press Plot Sourceo choose
which automatic
measurement to use for the
statistics calculations. The
statistics for only one
automatic measurement

can be viewed at a time.

{

6. For the measurement list, press Source
Sourceand select the source CH1
channel for measurement.

Range CH1~CH2
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Statistics Results This function will bin the measurement results of
the selected automatic measurement into a user
defined number of bins.

Setup 7. To s'el.ect the numper of bins for the (S by
statistics, pressDivided byand 18
select the number of bins with the
Variable knob.

Range 1~20 bins
8. PressSelectand use the Variable Select

knob to view the measurement S
results for each bin.
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EXampIe Segnent Plot: g) Pk-Pk

.. Sunnary plot of measurenent results for acquired segments.
Statistics

Cursor/selected bin

1 2 3 4 5 6 7 8 18
Overall Statistics:
Max 4.24Y Min 4.280 Mean 4.22V
Bin Statistics 1 of 18
Percent : 38.08x Count :3 Heasured : 18 Unneasured : 8
Bin Range: 4.28074.200

Statistics of currently
selected bin

Measurement  Puts all the measurementresults for a segment in a
List list.

Setup 9. PressSelectand usethe variable S
knob to scroll through each 3 1
segment.

Examp|e; @ Seanent Sunnary

M t Vieu and examine measurement results for acquired segments.

easuremen RN Vicasurement types

List Select [N

cursor

easurement results

Soo~ouawn -

=

Segment Info

Operation 1. PressAnalyze Segmentsom the
bottom menu. ments

Note: This key will only be availabie
the Stop mode.
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2. PressSegments Info P—
Info

3. Atable showing all general setting information
for the segmented memory acquisitions is
shown on the display.

Info: Sample rate, Record length,
Horizontal, Vertical

DS0 Segmented Info.

Sanmp lerate: 1GSa-s

Record Length: 1888 points
Horizontal: B.888s B ZB8Bns/div
Vertical: ) 80.888nV @ 1V-div
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Display

The Display menu defines how the waveforms and parameters
appear on the main LCD display.

Display Waveform as Dots or Vectors

Background When the waveform is displayed on the screen, it
can be displayed as dots or vectors.

Panel Operation 1. Press the Display menu key.

2. PressDot / Vectorto toggle between
Dot and Vector mode. Dot tekto
Range Dots Only the sampled dots are
displayed.

Vectors Both the sampled dots and the
connecting line are displayed.

Example: Vectors Dots

.

Set the Level of Persistence

Background The persistence function allows the MDO -2000A
SERIESto mimic the trace of a traditional analog
oscilloscope. A waveform trace can be configured
to Opersistoé for atimees:i

Panel Operation 1. Press theDisplay menu key. @
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2. To set the persistence time, press (7S
the Persistencenenu button on the 248ns
bottom bezel.

3. Use the Variable knob to select a S
persistence time. 248ns

i

Time 16ms, 30ms, 60ms, 1@ms, 240ms,
0.5s, 1s, 2s;4s, Infinite, Off

Clear

Clear To clear persistence, presLlear _
Persistence

Persistence

it

Set the Intensity Level

Background The intensity level of a signal can also be set to
mimic the intensity of an analog oscilloscope by
setting the digital intensity level.

Panel Operation 1. Press theDisplay menu key.

2. Pressintensity from the bottom

menu. Intensity
Waveform 3. To set the waveform intensity, press Waveform
Intensity Intensity and edit the intensity.

Range 0~100%

Example Waveform Intensityp0%  Waveform Intensity 100%
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Graticule 4. To set the graticule intensity, press Graticule
Intensity Intensity from the side menu and edit the
intensity value.

Range 10~100%

Example Graticule Intensityl00% Graticule Intensityl0%
Backlight 5. To set the LCD backlight intensity, press
Intensity Backlight Intensityfrom the side menu and edit

the intensity value.
Range 2~100%

Backlight Aute 6. To automatically di m the backlight after a set
Dim duration, set Backlight AuteDim to On and then
set Timeto the appropriate time.

After the set amount of time with no panel
activity, the screen will dim until a panel key is
pressed again. This function will prolong the
life of the LCD display.

Range 1~180 min

Select Display Graticule

Panel Operation 1. Press theDisplay menu key.

2. PressGraticulefrom the bottom -
Graticule
menu.
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3. From the side menu choose the
graticule display type.

Full Showsthe full grid; X and Y axis
for each division.

Gridt Show the full grid without the X
and Y axis.

Cross Hair Shows only the center X
and Y frame.

Frame Shows only the outer frame.

Freeze the Waveform (Run/Stop)

For more details about Run/ Stop mode, see page37.

Panel Operation 1. Press theRun/Stopkey. The — (amm)
Run/Stopkey turns red and

waveform acquisition is
paused.

2. The waveform and the trigger Trig'd
freezes. The trigger indicator on
the top right of the display shows
Stop. FE

3. To unfreeze the waveform, i —
press the Run/Stopkey

again. The Run/Stop key
turns green again and
acquisition resumes.
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Turn Off Menu

Panel Operation 1. Press theMenu Off key

96

=~
below the side menu keys to MENU OFF

reduce a menu. The menu
key needs to be pressed

each time to reduce one X prisg
menu.

See page26 for more
information.
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Horizontal View

This sedion describes how to set the horizontal scale, position, and
waveform display mode.

Move Waveform Position Horizontally

< ONRISHIM >
Panel Operation The horizontal position knob moves \
\

the waveform left/right. ((O,
\&'/

OTRG
YDQN

As the waveform moves, a position indicator on
the top of the display indicates the horizontal
position of the waveform in memory.

Reset Horizontal 1. To reset the horizontal position,

Position press the Acquire key and then
press Reset H Position to 0som the |EEEEEAT
bottom menu. Position to Os|
ONRHSHNM
Alternatively, pushing the < P >
horizontal position knob will also ((@
reset the position to zero. N
Run Mode In Run mode, the memory bar keeps its relative

position in the memory since the entire memory is
continuously captured and updated.
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Select Horizontal Scale

RB@KD
Select Horizontal To select the timebase (time/div), turn
Scale the horizontal Scale knob; left (slow)
or right (fast).
Range Ins/div ~ 100s/div, 1-2-5 increment

The timebase indicator updates as the horizontal
scale is adjusted.

[7L Trig'd 18 fug 2814 68:46:11

\

position’
D 25 .eaadHiz |
0 f 42800 [

\ / ,
\ \ )
/ Horizontay
u’ilryfebase orl\z‘on 3

Run Mode In Run mode, the memory bar and waveform size
keep their proportion. When the timebase becomes
slower, roll mode is activated (if the trigger is set

to Auto).
Stop Mode In Stop mode, the waveform size changes
according to the scale.
a N /‘\\ o
' A e N i > i}
A4 S \_,/ o |
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Select Waveform Update Mode

Background The display update mode is switched
automatically or manually according to the
timebase and trigger.

Normal Updates the whole displayed waveform at
once. Automatically selected when the
timebase (sampling rate) is fast.

Timebase  (b6Oms/div

Trigger all modes

Roll Mode B  updates and moves the waveform
gradually from the right side of the
display to the left. Automatically selected
when the timebase (sampling rate) is slow.

Timebase  GLOOmMs/div

Trigger all modes

L_(Rell ) 18 fug 2814 88 :46:33

Roll mode

[(F L)
[ 10Hns (@ 8. 6A6s ]‘ 0 | dzanw ur|

SelectUpdate 1. Press the TriggerMenu key. @
Mode Manually
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2. PressMode Auto/Normalkey from Mode
the bottom menu to let the Auto
equipment choose between Auto

(Untriggered Roll) and Normal
mode.

The auto (Untriggered Roll) trigger
mode enables freerunning and roll
mode (timebase >=100ms/div)
acquisitions.

The normal trigger mode enables Mode
the equipment which trigger only Normal
on valid trigger events. If no

trigger occurs, the last waveform

record acquired remains on the

display. If no last waveform exists,

no waveform is displayed

User can also force the equipment (&=
to trigger. To do so, press theForce

Trig key on the front panel.

Zoom Waveform Horizontally

Background When in Zoom mode, the screen is split into 2
sections. The top of the display shows the full
record length, while the bottom of the screen
shows the normal view.

Panel Operation 1. Press theZoomkey.

2. The Zoom mode screen appears.
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Trigger Horizontal
position position

J7L Trigd 16 fug 2814 89:18:14

Zoom @

window
Zoom

position

I\~ Horlzontal|
Time / Div
M lus

Zoom Position | TR 1)
I |1 Pos toos

Horizontal To scroll the waveform left or right,

Navigation press Horizontal Positionand use the 2.958us
Variable Positiorknob. U@QHBAKD
The horizontal position will be shown
on the Horizontal Positionicon.

Horizontal Scale To change the horizontal scale, press orizonta

. . . Time i Div

Horizontal Time/Divand use the H lus
Variable Positiorknob. UGQHBAKD
The scale will be shown on the
Horizontal Time/Divicon.

Zoom To increase the zoom range, use the REGD

horizontal Scaleknob.
The zoom time base (Z) at the bottom
of the screen will change accordingly.

] 1686ns)(¥) 0.868s |
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Move the Zoom Use the Horizontal Positionknob to pan <] owssu [>
Window the zoom window horizontally. @
o

=\

To reset the zoom position, press the
Horizontal Positionknob. =

The position of the zoom window, relative to the
horizontal position i s shown at the bottom of the
screen next to the Zoom timebase.

(I 188ns (@ 0.888s) |

Scroll Sensitivity To alter the scrolling sensitivity of the [ a Bt
zoom window, press the Zoom PositioniEiEReLEES
key to toggle the scrolling sensitivity.

Sensitivity Fine, Coarse

Reset the Zoom To reset both the zoom and horizontal [FYSEEreses
& Horizontal position, press ReseZoom & H POS to |[GREeERGIE

Position Os.

Exit To go back to the original view, press

the Zoomkey again.

Play/Pause

Background The Play/Pause key can be used to play through
signals in the Zoom mode.

Note If the Segmented memory function is turned on,
pressing the play pause key will play through
memory segments. See page35for more
information.

Panel Operation 1. Press thePlay/Pausanenu key.
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2. The scope will go into the Zoom Play mode and
begin to scroll through the acquisition (from left
to right).

The full -record length waveform will be shown
at the top and the zoomed section will be
shown at the bottom. The Play/Pause indicator
shows the play status.

16 fug 2614 BE :49 :54

Play/Pause
_indicator

Zoom Zoom
timebase position

(@ 1.6eBa1NHz |
o= w w5
'@Hnr\zmtar P

Position i v
68865 us Fine Coarse, H POStoOs

Zoom

To increase the zoom range, use the RBGKD
horizontal Scaleknob.

The zoom time base (Z)at the bottom
of the screen will change accordingly.

(i 168ns) (@) 68.888s |

Scroll Speed

To alter the scrolling speed of the Zoom Position
zoom window, press the Zoom PositioniZiEeCERTS
key to toggle the scrolling speed.

Sensitivity Fine, Coarse

Alternatively, use the horizontal position knob
to control the scroll speed.

1 Turning the Horizontal knob determines the
speed and direction of the scrolling.
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Speed Q owsni > Speed

Right _ Left
N\
O
Y
Reset the Zoom To reset both the zoom position and [N
Position horizontal position, press Reset Zoom [[RReERE
& H POS to0s.

Pause Press thePlay/Pauseey to pause or

resume playing the waveform.

Reverse DirectionPress thePlay/Pauseey when at the >/l
end of the record length to play back

through the waveform in reverse.

Exit To exit, press the Zoom key.
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Vertical View (Channel)

This section describes how to set the vertical scale, position, and
coupling mode.

Move Waveform Pasion Vertically

ONRHSHNM

Panel Operation 1. To move the waveform up or N
down, turn the vertical position @
knob for each channel. 4

YDQN
2. As the waveform moves, the vertical position of

the channel indi cator appears at the bottom half
of the display.

Position = B.868Y

Viewor Setthe 3. Press a channel key. The vertical BGO
VerticalPosition position is shown in the tXPosition/
3
Set to Osoft key. SlEcs o]
4 SettoD
4. To change the position, presst? -
Position/ £Set to Oto reset the RIS
vertical position or turn the vertical ((’ ‘\
ositionknob to the desired level. )
positi i Vi \&' Y

OTRG SN
YDQN

Run/Stop Mode The waveform can be moved vertically in both
Run and Stop mode.
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Select Vertical Scale

RB@KD

Panel Operation To change the vertical scale, turn the Qu
vertical SCALE knob; left (down) or o
right (up). —~

The vertical scale indicator on the

bottom left of the display changes ! W
accordingly for the specific channel. &5 AC GND

Range ImV/div ~ 10V/div. 1 -2-5

increments
Stop Mode In Stop mode, the vertical scale setting can be
changed.
Select Coupling Mode
Panel Operation 1. Press achannekey. BGO
2. PressCouplingrepeatedly to toggle |[EEstS(r)
the coupling mode for the chosen  [[sleff:XelelN/s]

channel.

Range DC coupling mode. The whole
portion (AC and DC) of the signal

appears on the display.

1

! AC coupling mode. Only the AC

| LU portion of the signal appears on the
elaatiabal display. This mode is useful for

observing AC waveforms mixed with

DC signals.
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Ground coupling mode. The display

| Coupling shows only the zero voltage level as a
el horizontal line.

Example Observing the AC portion of the waveform using AC
coupling
DC coupling AC coupling

Input Impedance

Background The input impedance of the MDO -2000A Seriesis
fi xed aheinpatince is displayed in the
channel menu.

View Impedance 1. Press theChannelkey. G

2. The impedance is displayed in the [ETSEPSERES
bottom menu. M

4

Invert Waveform Vertically

Panel Operation 1. Press theChannelkey. BGO
2. Pressinvert to toggle Invert On or Invert
Off. On Off
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Limit Bandwidth

Background Bandwidth limitation puts the input signal into a
selected bandwidth filter.

This function is useful for cutting out high
frequency noise to see a clear waveform shape.

The bandwidth filters available are dependent on
the bandwidth of the oscilloscope model.

Also refer to the digital filter application, pag e 241

Panel Operation 1. Press theChannelkey. BGO

2. PressBandwidthfrom the bottom Bandwidth
menu. Full

3. Choose a bandwidth* from the side menu.
*Depending on the bandwidth of the
oscilloscope.

Range 100MHz models: Full, 20MHz
200MHz models: Full, 20MHz , 100MHz

300MHz models: Full, 20MHz,
100MHz, 200MHz

Example BW Full BW Limit20MHz
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Expand by Ground/Center

Background When the voltage scale is changed, the Expand
function designates whether the signal expands
from the center of the screen or from the signal
ground level. Expand by center can be used to
easily see if a signal has a voltage bias. Expand by
ground is the default setting.

Panel Operation 1. Press achannekey. BGO
2. PressExpandrepeatedly to toggle Expand
between expand By Groundand By Ground
Center
Range By Ground, By Center
Example If the vertical scale is changed when the Expand

function is set to ground, the signal will expand
from the ground level*. The ground level does not
change when the vertical scale is changed.

If the vertical scale is changed when the Expand
function is set to center, the signal will expand
from the center of the screen. The ground level will
suit to match the signal position.

*QOr from the upper or lower edge of the screen if
the ground level is off -screen.
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Expand by
Ground

I Sedns (3 B.6eHs | @

[ F T
268 o

Expand by Centel

Select Probe Type

Background A signal probe can be set to voltage or current.

Panel Operation 1. Press theChannelkey. BGO

2. PressProbefrom the bottom menu. Probe ‘
Voltage

3. Press theVoltage/Currentsoft-key Voltage
to toggle between voltage and Current

current.

=
=
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Select Probe Attenation Level

Background An oscilloscope probe has an attenuation switch to
lower the original DUT signal level to the
oscilloscope input range, if necessary. The probe
attenuation selection adjusts the vertical scale so
that the voltage level on the display reflects the
real value on a DUT.

Panel Operation 1. Press theChannelkey. BGO

2. PressProbefrom the bottom menu. Probe
Yoltage
1X

3. PressAttenuationon the side menu [EGE R
and use the Variable knob to set ® '«
the attenuation.

Setto 10X

Alternatively, press Set to 10X
Range ImX ~1kX (1-2-5 step)

m The attenuation factor adds no influence on the real
Note signal. It just changes the voltage/current scale on tt
display.

Set the Deskew

Background The deskew function is used to compensate for the
propagation delay between the oscilloscope and
the probe.

Panel Operation 1. Press one of theChannelkeys. BGO
2. PressProbefrom the bottom menu. Probe

Voltage
1X
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3. PressDeskewon the side menu and (RS,
use the Variable knob to set the B s
deskew time.

Setto Os

Alternatively, press Set to 0g0
reset the deskew time.

Range -50ns~50ns, 10ps increments

4. Repeat the procedure for another channel if
necessary.
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Bus Key Configuration

The Bus key is usal to configure the Serial bus inputs. The Bus
menu also features event tables to track and save your bus data.
The Bus key is used in conjunction with the Bus trigger (page 151)
to decode serial bus signals.

Bus Display

M uto 23 Sep 2814 17:39:39

Trigger
configuration

@ < v @ -~ 20 1@bus () 0.866s ) t

| Edit
Labels

[
ene | threshord || Configure

Yy Tabl
nputs il el Bus Display | Event Table

Start Bit/Start [ The Start bit is shown as an open bracket(Serial
of Frame bus data only).

Stop Bit/End ] The Stop bit is shown as a closed bracke{Serial
of Frame bus data only).

Data Data packets frames/words can be shown in Hex
i or Binary. The color of the bus data indicates the

type of data or the channel the data is coming
from, depending on the bus type.

UART: Color of packet = Color of source
channel.

12C: Color packet = SDA source channel.

CAN: Purple = Error frame, Data length
control (DLC), Overload.
Yellow = Identifier.
Cyan = Data.
Orange = CRC.
Red = Bit stuffing error
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LIN: Purple = Break, Sync and Checksum
errors, Wakeup
Yellow = Identifier, Parity
Cyan = Data
Red = Error type

Error 0 If there is an error/missing acknowledgement in
Indicator/ ® decoding the data, a red error indicator will be
Missing Ack shown.

Bus Indicator ~ The Bus indicator shows the bus position. The
active bus is shown with a solid color. The
Variable knob can be used to horizontally position
the Bus indicator when it is active.

B Active bus [(B>Activated bus
(solid indicator) (transparent indicator)
Trigger Shows the bus trigger (B) and the Trigger On

Configuration  settings. Please see pagé51

B T« Start Bit

Serial BusOverview

The Serial Bus includes support for 5common serial interfaces
UART, I2C, CAN and LIN. Each interface is fully configurable to
accommodate variations in the basic protocols.

Each input can be displayed as binary, hexadecimal or ASCII. An
event table can also be created to aid in debugging.

UART Universal Asynchronous Receiver Transmitter.
The UART bus is able to accommodate a wide
range of various common UART serial
communication s.

The UART serial bus software is suitable for a
number of RS-232protocol variants.

Inputs Tx, Rx
Threshold TX, RX
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Configuration Baud rate, Parity, Packets End of
packets, Input polarity

Trigger On Tx Start Bit, Rx Start Bit, Tx End of
Packet, Rx End of Packet, Tx Data,
Rx Data, Tx Parity Error, Rx Parity
Error

12C Inter Integrated Circuit is a two line serial data
interface with a serial data line (SDA) and serial
clock line (SCLK). The R/W bit can be configured.

Inputs SCLK, SDA
Threslold SCLK, SDA

Configuration Addressing mode, Read/Write in
address

Trigger On Start, Repeat Start, Stop, Missing
Ack, Address, Data, Address/Data

CAN The CAN (Controller Area Network) busisa 2-
wire, messagebased protocol.

Inputs CAN Input
Threshold CAN Input
Configuration Signal Type, Bit Rate

Trigger On Start of Frame, Type of Frame,
Identifier, Data, Id & Data, End of
Frame, Missing Ack, Bit Stuffing
Err.

LIN The LIN (Local Interconnect Network) bus is used
to decode a wide range of common LIN
configurations.

Inputs LIN Input
Threshold LIN Input

Configuration Bit Rate, LIN Standard, Include
Parity Bits with Id
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Trigger On Sync, Identifier, Data, |d & Data,
Wakeup Frame, Sleep Frame, Error

UART Serial Bus Configuration

The UART bus menu is designed to decode RS232and other
common RS232variants such as RS422, RS485. The software
configuration is also flexible enough to decode the many
proprietary protocols based on RS-232

Background Basic R$232 protocol uses single-ended data
transmissions. The signal voltage levels can be
high (£15V) and employ active low signaling.

High speed variants of RS-232, such as R8122 and
RS485 use differential signaling and commonly
employ low voltage differential signals with active
high signaling.

Universal Asynchronous Receiver/Transmitter
(UART) or RS-232driver/receiver ICs commonly
used for embedded applications typically use
active high signaling with standard IC signal

levels.
Operation 1. Connect each of the bus signals(Tx, Rx) to one
of the oscilloscopebo®s.

Connect the ground potential of the bus to one
of the probesd ground
analog channels or to the ground connector of
the Digital card if you are using the digital
channels.

GND

RX %Anamg
Ix i
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2. Press theBUSKkey. ATR

)

3. PressBusfrom the bottom menu Bus B
and choose theUART serial bus on UART
the side menu.

Define Inputs 4. PressDefine Inputsfrom the bottom Define
menu. Inputs

5. From the side menu choose theTx
Input and the Rx
Input source and the signal
polarity.

Tx OFF, CH1~CH2 or OFF
Rx OFF, CH1~CH2 or OFF
Polarity Normal (High = 0), Inverted (High = 1)

Configuration The Configure key sets the baud rate, number of dal
bits and paity.

6. PressConfigurefrom the bottom Configure
menu. 9688-8-N

7. From the side menu select theBaud rate Data
bits, Parity, Packetsand End of Packet bits

Baud Rate 50, 75, 110, 134, 150, 300, 600, 120(
1800, 2000, 2400, 3600, 4800, 7200,
9600, 14400, 15200, 192028800
31250 3840Q 5600Q 5760Q 7680Q
115200 12800Q 230400 460800
921600 138240018432002764800

Data Bits 8 (fixed)
Parity Odd, Even, None
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Packets On, Off

End of OO(NUL), OA(LF), OD(CR), 20(SP),
Packet FF
(Hex)

I2C Serial Bus Iterface

The I2C bus is a 2 wire interface with a serial data line (SDA) and
serial clock line (SCLK). The RC protocol supports 7 or 10 bit
addressing and multiple masters. The scope will trigger on any of
the following conditions: a start/stop condition, a restart, a missing
acknowledge message, Address, Data or Address& Data frames.
The 12C trigger can be configured for 7 or 10 bit addressing with the
option to ignore the R/W bit as well as triggering on a data value

or a specific address and direction (read or write or both).

Panel operation 1. Connect each of the bus signals §CLK SDA) to
one of the oscilloscop
channels. Connect the ground potential to one
of the probesd ground
analog channels.

GND

SCLK %Anamg
SDA mlg

2. Press theBuskey. ATR

3. PressBusfrom the bottom menu ElCHE
and choosel2C from the side menu. 12¢C

Define Inputs 4. PressDefine Inputsfrom the bottom Define
menu. Inputs
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5. From the side menu choose the
SCLK input and the SDA Input.

SCLK CH1~CH2

SDA CH1~CH?2
Include R/W in To configure whether you want the |?:|:g§r§;‘s-"f
address R/W bit to be included in the Yes

address, pressinclude R/W in
addresand set to Yes or No in the
side menu.

R/W Bit Yes, No

CAN Seral Bus Interface

The controller area network (CAN) bus is a half duplex 2 wire
synchronous serial interface. The CAN bus is a multi-master
communication system that relies on arbitration to solve contention
issues. TheMDO -2000A seriessupports both CAN 2. 0A and 2.0B.
The CAN bus uses two wires, CAN -High and CAN -Low. These
wires are voltage inverted, and as such, the MDO -2000A Series
only needs one wire, CAN -High or CAN -Low for decoding.

Panel operation 1. Connect the bus signal (CAN Input) to one of

the oscilloscopeds ana
Connect the ground potential to one of the
probesd ground clip if

channels or to the ground connector of the
Digital card if you are using the digital
channels.

GND
CAN input11_

2. Press theBuskey. ATR
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3. PressBusfrom the bottom menu ElCHE
and choose theCAN serial bus. CAN

Define Inputs 4. PressDefine Inputsfrom the lower Define
menu. Inputs

5. From the side menu choose the
CAN Input inputs and the signal

type.
CAN Input CH1~CH?2

Signal TypeCAN_H, CAN_L, Tx, Rx.

& The Sample Poinsoft-key indicates the sampling
Note position of each bit. This parameter is fixed.

Bit Rate The Bit Ratemenu sets the bit rate of the bus. The
bit rate is usually tied to the bus length.

6. PressBit Ratefrom the bottom Bit Rate
menu and set the bit rate. 1Hbps
Bit Rate  10kbps, 20kbps, 50kbps, 125bps,

25bps, 50kbps, 80kbps, 1Mbps

LIN Serial Bus Interface

The local interconnect network (LIN) bus is a single wire interf ace.

Panel operation 1. Connect the bus signal LIN Input) to one of the

oscilloscopeds anal og
Connect the ground potential to one of the
probesd ground clip if

channels or to the ground connector of the
Digital card if you are the using digital
channels.
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\\\\
GND Q\
LIN input | j hreies

2. Press theBuskey.

3. PressBusfrom the bottom menu Bus B
and choose theLIN serial bus. LIN

Define Inputs 4. PressDefine Inputsfrom the lower Define
menu. Inputs

5. From the side menu choose the
LIN input and the polarity of the
bus.

LIN Input CH1~CH2

Polarity Normal (High = 1),
Inverted(High = 0)

A The Sample Poinsoft-key indicates the sampling
Note position of each bit. This parameter is fixed.

Configuration The Configuremenu sets the bit rate, the LIN
standard and the parity options for the Id frame.

6. PressConfigurefrom the bottom Configure
vl.x
menu. Id wso Parity

7. From the side menu select configuration items.

Bit Rate 1.2kbps, 2.4kbps, 4.8kbps,
9.6kbps, 10.41kbps, 19.XKbps

LIN Standard V1.x, V2.x, Both
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Include Parity On, Off

Bits with Id
Bus Encoding
Background The bus that is displayed on the screen or in the
event tables can be set to either hex or binary
formats.

Operation PressBus Displayfrom the Bus menu Bus Disol
and choose either Hex or Binary from B

the side menu.

Threshold configuration

Background The threshold levels for the Serial buses can be set
to either a user-defined threshold level or to pre-
set threshold.

Set the Thresholdl. PressThresholdrom the bottom
menu. Threshold

2. PressSelecfrom the side menu to
chooseone of the lines that are
configured for your type of bus.

UART TX, RX

1°C SCLK, SDA

CAN CAN_H, CAN_L, Tx, Rx
LIN LIN Input

3. PressChoose Presé select a pre
. Choose Preset
set logic threshold. i

Logic Type Threshold
TTL 1.4
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5.0v CMOS 2.5v
3.3V CMOS 1.65v
2.5V CMOS 1.25v/

ECL -1.3v
PECL 3.V
ov ov

4. PressThresholdo set a user hreshold
defined threshold for the currently o -tz
selectedinput .

For the analog channels, te
threshold level depends on the
vertical scale:

Scale Range Scale Range
10v/Div +290v 50mV/Div  +5.2¢/
5V/Div 270/ 20mV/Div  £580mV
2V/Div +33v 10mV/Div  £540mV
1V/Div 29V 5mV/Div  #520mV
500mV/Div. +2V 2mV/Div 508V
200mV/Div  +5.8/ ImV/Div  #504mV

100mVv/Div  +5.4v

Serial Bus Event Tables

Background The serial bus event tables list when each data
event on the bus occurred. The data is displayed as
either hex or binary, depending on the bus display
settings.

Event tables can be saved to disk in a CSV format.

The files wild.l be named
where XXXX is a number from 0000 to 9999. See
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page 126for details.

Operation 1.

2.
Data Detail 3.
(12C only)

Save Event Table4.

PressEvent Tabldrom the bottom

Event Table
menu.
PressEvent Tabldrom the side T

menu to turn the event table on or on  Off
off.

Event On, Off

Use the Variable knob to scroll through the
event table.

To view the data at a particular Data Detail
address in more detail, turn Data on Of
Detail On. This is only available for

the 12C bus.

Detall On, Off

Use the Variable knob to scroll through the
Data Detail event table.

To save the event table, pressSave
Event TableThe Event table will be [EEENNEEEEA
saved to the current file path in a
CSV format. See pagel26for
details.

Save

Use the variable knob to scroll through the
event table.
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. Tx Errors
Example' Time of trigger ~ Rx

UART Event table Lo § . Tl Ao 2 St Table |

Define

Threshol
Fous hreshold

Example: Repeat Start  Data at address
|2C Event table Time of trigger Address

16

Missing Ack
= i

Data Detail
on  Off

Inputs

Example:
I2C Data Detall

B8 @1 62 B3 @4 65 BG @7 BA B9 G0 BB BC AD BE OF

Data at cursor
position

]
18
£
E'
a8
58
68
il
88
98
8
B
8
'

Note Data Detail is only available with théC bus.
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Examp|e- Identifier DLC CRC Missing ACK
’ Time of trigger Data
CAN Event table :

. Identifier ~ Data Errors
Example' Time of trigger i Checksum
LIN Event table _ :

dit
Labels

Event Tables Format

Each bus type (UART, I2C, CAN and LIN) can have an event table

saved containing each bus event as a .CSV fileAn event is defined

asa packet/frame /word or associated set of data being

successfully read according to the specific operating conditions of

each bus (Start of frame, acknowl edger
The data associated with each event and the time of each event is

recorded.

File Type Each event table is saved as
Event_TableXXXX.CSV/ into the designated file
path. Each event table is numbered sequentially
from 0000to 9999 For example the first event table
will be saved as Event_TableéD00QCSV, the second
as Event_Tabléd001CSV, and so on.
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Event Table Data Each event table saves aimestamp of each event
relative to the trigger as well as the data in each
frame/packet at the time of an event. The
frame/packet data is saved in HEX format.

The table below lists in order the data saved for
each event table.

UART Time, Tx frame data, Rx frame data,
Errors.

12C Time, Repeat Start, Address, Data,
Missing Ack.

CAN Time, Identifier, DLC, Data, CRC,
Missing Ack.

LIN Time, Identifier, Parity, Data,

Checksum, Errors.

Adding a Label ta Bus

Background A Label can be added to the buses. This label will
appear next to the bus indicator on the left hand-
side of the display.

Panel Operation 1. To add a label to the bus, pressEdit =
Labeldrom the Bus menu. Labels

2. To choose a pre_set label, Prestser [
Preseffrom the side menu and ACK

choose a label.

Labels ACK, AD 0, ADDR, ANALOG,
BIT, CAS, CLK, CLOCK, CLR,
COUNT, DATA, DTACK,
ENABLE, HALT, INT, IN, IRQ,
LATCH, LOAD, NMI
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Edit Label 3. PressEdit Charactetto edit the =
current label. acter

4. The Edit Label window appears.

Enter
Character

Back
Space

Editing
Completed

Cancel

id

. Inciuds K
ke Threshold | in ad Bus Display | Event Table E:Ld
Inputs Yol Labels

5. Use the Variable knob to highlight
a character.

PressEnter Characteto select a
number or letter.

PressBack Spacto delete a
character.

PressEditing Completedo create Editing
the new label and return to the Completed
previous menu.

Note: this key must be pressed to
save the label, even for the preset

labels.
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PressCancelto cancel the editing
and return to the Edit Label menu. el

6. The label will appear next to the bus indicator.

Bel ow, t he | a beated faytheC K 6
bus.

m The bus is labeled
as ACK
Remove Label  PressLabel Displayto toggle the label [y
on or off. On Off

Using Cursors with the Serial Bus

Background The cursors can be used to read bus values at any
position.
A ot Ensure that one of the serial buses has been
ote

selected and is activated.

Panel Operation 1. Press theCursorkey. Horizontal
cursors appear on the display.

2. Press theH Cursorsoft-key and H Cursor
select which cursor(s) you wish to
position.

Range Description
Left cursor () movable, right
| i cursor position fixed
Right cursor (%) movable, left
| cursor position fixed
Left and right cursor (+#3)
|1 movable together
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3. The cursor position information appears on the
top left hand side of the screen.

—268us Addr :Ax6FF
232us Data :8xFF

£588us
Example: iC cursors.
Cursorf) Hor. position, Bus value(s)
Cursor® Hor. position, Bus value(s)

4. Use the Variable knolio move the UGRHGAKD
movable cursor(s) left or right.
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Trigger

The trigger configur es the conditions for when the MDO -2000A
SERIEScaptures a waveform.

Trigger Type Overview

Edge The edge trigger is the simplest trigger type. An
edge trigger triggers when the signal crosses an
amplitude threshold with either a positive or
negative slope.

Rising edge trigger

Falling edge trigger

Delay The Delay trigger works in tandem with the edge
trigger, by waiting for a specified time (duration)
or number of events before the delay trigger
starts. This method allows pinpoin ting a location
in a long series of trigger events.

Note: when using the delay trigger, the edge trigger
source can be any one of the channel inputs, the
EXT*input or the AC line.

*EXTis only available or2 channel models.
Delay trigger example (by er

@,—l A Edge trigger

B DelaySource
@ y

2 3 @ C Delay event count3)

M D First triggering point
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Delay trigger example (by time)

@l_L A Edge trigger
© . B DelaySource

i (O C Delay time length

M D First triggering point

Pulse Width Triggers when the pul se width of the signal is less
than, equal, not equal or greater than a specified
pulse width.

__>| I: Pulse width
Video Extracts a sync pulse from a video format signal,

and triggers on a specific line or field.

PulseandRunt Tr i gger s on ais@pulsethbt@assed
a specified threshold but fails to pass a second
threshold. Both positive and negative runts can
be detected.

A Pulse
B Runt
C [y
© =] C High threshold
() 21 [B]
[ D Low threshold
Rise and Fall Trigger on rising and or falling edges , below or
(Slope) over a specified rate. The threshold can also be
specified.
A Thresholds
i@ — B Rate (time)
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Timeout Triggers when the signal stays high, low or either
for a designated amount of time. The trigger level
determines when a signal is high or low.

© A Trigger level thresholc
(A B Timer
C Triggering point
Bus Triggers on UART, 12C, CAN or LIN bus events.

Trigger:types andsources

Sources versus Trigger sources
types Trigger types Analog
CH1 ~ CR2 EXT AC line
Edge a a a
Delay a a a
Pulse Width a a a
Video a
Pulse & Runt a
Rise & Fall a
(Slope)
Timeout a a a
Bus a *

*The source analog is assigned from the Bus menu

Trigger Parameter Overview

All the following parameters are common for all
the trigger types unless stated otherwise.

Trigger Source  CH1 ~2 Channel 1 ~ 2 input signals
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EXT External trigger input EXT TRIG
signal

Except for: Video, Pulse
Runt, Rise & Falhnd Bus

AC Line  AC mains signal

Except for: Video, Pulse Runt, Rise & F
and Bus

Alternate  Alternate between channel sources for
the trigger source.

EXT Probe For EXT trigger source only. Set the
probe as either current or voltage.

Attenuation For EXT trigger source only.
Attenuates the EXT trigger probe by
an adjustable value.

Range  0.001X ~ 1000X -2-5 steps

Source Bus

A Note

UART UART bus

12C Inter -Integrated Circuit
CAN Controller Area Network bus
LIN Local Interconnect Network

The Source Bus is not configurable from the Trigger
menu. The field is automatically filled according to tl
Bus menu configuration (see pagel3).

Trigger Mode
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Auto (un-  The MDO -2000A SERIESgenerates an

triggered internal trigger if there is no trigger

roll) event, to make sure waveforms are
constantly updated regardless of
trigger events. Select this mode
especially when viewing rolli ng
waveforms at slower timebases.

Normal The MDO -2000A acquires a waveform
only when a trigger event occurs.
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Single When pressing the Single Rit Id
key, the MDO -2000A
SERIESacquires a waveform
only once when a trigger
event occurs, and then stops
acquiring (the oscilloscope
falls into Stop mode). Press
the Single key to acquire a
waveform again. Please refer
to Run/Stop mode for more
details (page 37).

Coupling DC DC coupling.
(Edge, Delay, .
Timeout) AC AC coupling. Blocks DC components

from the trigger circuits *.
HF reject  High frequency filter , above 70kHz*.
LF reject  Low frequency filter , below 70kHz *.

Reject noiseDC coupling with low sensitivity to
reject noise.

*Parameter not applicabled digital channels.

Slope _ Trigger on a rising edge.
((&Eggﬁ)’ Delay, Ris—\_ Trigger on a falling edge.
— Either (either rising or falling edge) .
Trigger Level Level Adjusts the trigger level KDUDK
(Edge, Delay) manually using the ((®
Trigger LEVEL knob . \&'/'

OTRG SN
YDQN

Setto TTL Sets the trigger level to 1.4V, suitable

1.4v for triggering on TTL signals.
Set to ECL: Sets the trigger to-1.3V. This is
1.3v suitable for ECL circuits.
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Set to50% Sets the trigger level to
50% of the waveform
amplitude.

Level
(Edge, Delay)

Only available when the trigger source is digital.

Level Adjusts the trigger level
when the source is -
digital.
Range -5V ~+5V
Choose PressChoose Preséat
. Choose Preset
Preset seled a pre-set logic User
threshold.
Logic Type Threshold
TTL 1.4v
5.0v CMOS 2.5v
3.3v CMOS 1.65v
2.5V CMOS 1.25v
ECL -1.3v
PECL 3.V
ov ov
Holdoff Holdoff Sets the holdoff time.
Set to Set the holdoff time to the minimum.
Minimum
Delay Time Sets the delay time @ns ~ 10s)
(Delay) between the trigger event and the real
trigger timing.
Event Sets the number of events ( ~ 65539
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Set to Sets the source trigge to the
Minimum  minimum time.

When Sets the pulse width (4ns ~ 10s) and the triggering
(Pulse Width)  condition.

> Longer than = Equalto

< Shorter than I Notequal to
Threshold Sets the amplitude threshold level for the pulse
(Pulse Width)  widths.

Threshold 8XXV ~ +XXV, user-set level
Setto TTL 1.4V

Setto ECL -1.3v

Set t050% Sets the threshold to 50%

Threshold Adjusts the amplitude
threshold for the pulse

(Only when the trigger source is digit al):
width trigger when the
source is digital.

Range -5V ~+5V
Choose PressChoose Presab
. Choose Preset
Preset select a preset logic T

threshold.

Logic Type Threshold
TTL 1.4v

5.0v CMOS 2.5v

3.3V CMOS 1.65v
2.5V CMOS 1.25v
ECL -1.3v
PECL 3N

ov ov
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Standard NTSC National Television System
(Video) Committee
PAL Phase Alternate by Line
SECAM SEquential Couleur A Memoire
) IL Positive polarity (triggered on the
Polarity ; i
i high to low transition)
(Pulse Width,
Video) I Negative polarity (triggered on the
low to high transition)
""" Positive polarity (positive runt
Polarity Il P y (P )
(Pulse Runt) 1T Negative polarity (negative runt)
BT Either (either negative or positive
o runt)
Trigger On Selects the trigger point in the video signal.
(Video) Odd Field NTSC:1-~ 263
PAL/SECAM: 1~ 313
EDTV: 1~525(480P), 1~625(576P
HDTV: 1~75Q(720P), 1~5631080),
1~1125108P)
Even Field NTSC:1~ 262 PAL/SECAM: 1~ 312
HDTV: 1~562(1080)
All Fields  Triggers on all fields.
All Lines  Triggers on all lines.
Trigger On Selects the conditions for the serial bus triggers.
(Bus)

UART Bus Tx Start Bit, Rx Start Bit, Tx End of
Packet, Rx End of Packet, Tx Data, Rx
Data, Tx Parity Error, Rx Parity Error

12c Start, Repeat Start, Stop, Missing Ack,
Address, Data, Address/Data
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CAN Start of Frame, Type of Frame,
Identifier, Dat a, Id & Data, End of
Frame, Missing Ack, Bit Stuffing Err

LIN Sync, Identifier, Data, Id & Data,
Wakeup Frame, Sleep Frame, Error

Data Selects the conditions for the parallel bus trigger.
(Bus)

Parallel A Binary or Hexadecimal word.
Threshold |||-| ' """" | |H" Sets the upper threshold limit.
(PulseRunt) Jln MY sets the lower threshold limit.
Threshold /77 Hidh Sets the High threshold.

(Rise & Fall)

Trigger When  Stays High Triggers when the input signa | stays
(Timeout) high for a designated amount of time.

Stays Low Triggers when the input signal stays
low for a designated amount of time.

Either Triggers when the input signal stays
high or low for a designated amount
of time.

Timer 4nS~10.05 Sets he amount of time that a signal
(Timeout) must stay high or low for the timeout
trigger.
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Setup Holdoff Level

Background The holdoff function defines the waiting period
before the MDO -2000A starts triggering again after
a trigger point. The holdoff function ensures a
stable display if there are a number of points in a
periodic waveform that can be triggered. Holdoff
applies to all the triggering types except the trigger

by bus.
Trigger point Next trigger point
Holdoff time—»"\y/ait for
trigger
Panel Operation 1. Press the trigger Menu key. L dnt
2. To set the Holdoff time, press the Holdoff
Holdoff(or Mode/Holdoff menu 4.888ns

button on the bottom bezel.

3. Use the side menu to set the
Holdoff time. O 4.88ens
Range 4ns~10s

Pressing Set to Minimumsets the S
Holdoff time to the minimum , 4ns. Minimum

i B @°

&Note The holdoff function is automatically disabled
when the waveform update mode is in roll mode
(page99).
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Setup Trigger Mode

Background The trigger mode can be set to Normal or Auto
(untriggered roll). The triggering mode applies to
all the trigger types.

Panel Operation 1. Press the Trigger menu key. ekt

2. PressModefrom the bottom menu Mode
to change the triggering mode. Auto

3. Use the sidepanel to selectAuto or
Normaltriggering modes.

Range Auto, Normal

Using the Edge Trigger

Panel Operation 1. Press the trigger Menu key.

2. PressTypefrom the lower bezel
menu.

3. SelectEdgefrom the side menu.
The edge trigger indicator appears
at the bottom of the display.

P f 4.12v DC

From left: trigger source, slope, trigger level,
coupling

4. PressSourceo change the trigger Source
source. CH1

5. Use the side menu to select the trigge source
type.
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Range Channel 1 ~2 (Alternate On/Off),
EXT (Ext Probe: Volt/Current,
Attenuation: 1mX~1kX, CH2
models only) and AC Line.

6. PressCouplingfrom the bottom Coupling
bezel menu to select the trigger DC
coupling or frequency filter

settings.

Choose the coupling from the side menu.
Range DC, AC, HF Reject, LF Reject

7. Toggle Noise Rejectio®n or Off Noise Reject
from the side menu. an  Off

Range On, Off

8. From the bottom menu press Slope Slope
to toggle the slope type. s

Range Rising edge, falling edge, either

9. To set the external trigger level,
selectLevelfrom the bottom bezel
menu (Not applicable for AC line
source).

Level
48nY

10.Set the external trigger level using

the side menu. bt

i E

Analog 00.0v~ 5 screen divisions
channel oo 1o TTL1.4v
Range

Set to ECL-1.3V

Set t050%
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Using Advanced Delay Trigger

Panel Operation 1. Setthe edge trigger source. This Pageldl
will set the initializing trigger for
the delay source.

2. Press the trigger Menu key. L dnt

3. PressTypefrom the lower bezel Type
menu. Edge

4. SelectDelayfrom the side menu. ool
The delay trigger indicator appears =

at the bottom of the display.
@M f 1.36U DC

& f 1.360 DC

From left: Delay trigger indicator (D),

edge trigger (A), edge slope, edge level, edge
coupling, delay trigger (B), delay slope, delay
trigger level, delay coupling.

5. To set the delay source, press Source
Sourceand select a source from the CH1
side menu.

Source CH1 ~ CH2, AC Line, EXT

6. PressCouplingfrom the bottom Coupling
bezel menu to select the trigger DC
coupling or frequency filter

settings.

Choose the coupling from the side menu.
Range DC, AC, HF Reject, LF Reject
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7. To set the delay pressDelayfrom Delay
the bottom bezel.

8. To Delay by Time (Duration), press
Timefrom the side menu and set & 4.080n
the delay time.

1

Range 4ns ~ 10s (by time)
Set to minimum

9. To Delay by Event, pressEvent
from the side menu and set the
number of events.

Range 1~ 65535 events

Set to Minimum

Using Pulse Width Trigger

Panel Operation 1. Press the trigger Menu key. L dnt

2. Press theTypekey from the lower Type
bezel menu. Edge

3. SelectPulse Widthfrom the side
menu. The pulse width trigger Pulse Width
indicator appears at the bottom of
the display.

§ +L:83.8ns DC

From left: source, polarity, when, coupling

iE

4. PressSourcegrom the lower bezel. Source
CH1

i

5. Use the side menu to select the pulse width
trigger source.
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Range Channel 1 ~2 (Alternate On/Off),
EXT (Ext Probe: Volt/Current,
Attenuation: ImX~1kX, CH2
models only) and AC Line.

6. PressPolarity to toggle the polarity Polarity
type. Tk 1k

Range Positive (high to low transition)
Negative (low to high transition)

When
> 4.888ns

it

7. PressWhenfrom the lower bezel.

Then use the side menu to select the pulse
width condition and width.

Condition >,< = |

Width 4ns ~10s

8. PressThresholdrom the lower Threshold
bezel to edit the pulse width 48nY
threshold.

9. Set the threshold level using the

side menu. ik

i B

Analog 00.0v~ 5 screen divisions

channel ot to TTL L.4v
Range
Set to ECL-1.3V
Set t050%
Using Video Trigger
Panel Operation 1. Press the trigger Menu key. L dnt

14
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2. Press theTypekey from the lower Type
bezel menu. Edge

3. SelectVideofrom the side menu.
The video trigger indicat or appears
at the bottom of the display.

@ hisc 0dd 1 DC

From left: source, video standard, field, line,
coupling

Video

iE

4. PressSourcefrom the lower bezel. Source
CH1

|

5. Use the side menu to select the
video trigger source.

Range Channel 1 ~2

6. PressStandardon the bottom bezel. [BRIEGEE
NTSC

d

Use the side menu to select the video standard.

Range  NTSC, PAL, SECAM, EDTV(480P,
576P), HDTV(720P, 1080, 108(P)

7. PressTrigger Onto edit the video Trigger On
field and line. Odd 1

{

Use the side menu to select the field and line.

Odd Field NTSC: 1~ 263
PAL/SECAM: 1~ 313
EDTV: 1~525480P), 1~625576P)
HDTV: 1~750(720P), 1~5@(1080),
1~1125108P)
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Even Field NTSC: 1~ 262
PAL/SECAM: 1~ 312
HDTV: 1~563(1080)

All Fields  Triggers on all fields.

All Lines  Triggers on all lines.

8. PressPolarity to toggle the polarity Polarity
type. I M

Range positive, negative

Pulse Runt trigger

Panel Operation 1. Press the trigger Menu key. L dnt

2. Press theTypekey from the lower Type
bezel menu. Edge

3. SelectOthersb Pulse Runt

Rige & Fall

from the side menu. The TimmER Others
Pulse and Runt indicator Bus PR (s
appears at the bottom of

the display.

From left: polarity, source, high/low threshold,
threshold level, coupling

4. PressSourcerom the lower menu. Source
CH1

Use the side menu to select a sarce.
Range Channel 1 ~ 2 (Alternate On/Off)
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5. PressPolarity to toggle the polarity. i

Range Rising edge, falling edge, either.

6. PressWhenfrom the lower menu. When
>4 .88Bns

Then use the side menu to select the condition
and width.

Conditon >,<,=, i
Width 4ns ~10s
7. PressThresholdrom the lower Threshold

bezel to edit the threshold for the i
upper and lower threshold.

8. Use the side menu to set the upper |§jF=iiji
threshold. &>

Range -XXV~XXV

9. Use the side menu to set the lower ||Fl _____ ||IJ _ ____
threshold. )

Range -XXV~XXV

Using Rise and Fall Trigger

Panel Operation 1. Press the trigger Menu key. L dnt

2. Press theTypekey from the lower Type
bezel menu. Edge
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i Pulse Runt
3. SelectOthers4 Rise and Pulse Run

Fall from the side menu. Timeout Others
The Rise and Fall indicator Eus Rise & Fall
appears at the bottom of

the display.
S fpH 48mU

/
-t
=

L -1B8BnY

From left: slope, source, high/low threshold,
threshold level, coupling

4. PressSourcegrom the lower menu. Source
CH1

4

Use the side menu to select a source.
Range Channel 1 ~ 2 (Alternate On/Off)

5. PressSlopefrom the bottom menu Slope
to toggle the slope. -~ T OC

Range Rising edge, falling edge, either

6. PressWhenfrom the lower menu. When

> 4.888ns

Then use the side menu to select the logic
conditions and true or false status.

Condition > |, < =, i
Width 4ns ~10s

7. PressThresholdrom the lower Threshold
bezel to edit the High and Low i
threshold.

Range High: -XXV~XXV
Low: -XXV~XXV

14
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Using the Timeout Trigger

Panel Operation 1. Press the trigger Menu key.

2. Press theTypekey from the lower Type
bezel menu. Edge

3. SelectOthers4 Timeout :li';s:&R;;.t
from the side menu. The | Others
Timeout indicator appears ELE Timeout
at the bottom of the
display.

{Pplineout 1.48V DC

From left: Source, Trigger type, threshold level,
coupling

4. PressSourcerom the lower menu. Source
CH1

Use the side menu to select a source.

Range Channel 1 ~2 (Alternate On/Off),
EXT (Ext Probe: Volt/Current,
Attenuation: ImX~1kX, CH2
models only) and AC Line.

5. PressCouplingfrom the bottom Coupling
bezel menu to select the tigger DC
coupling or frequency filter

settings.

Choose the coupling from the side menu.
Range DC, AC, HF Reject, LF Reject
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6. Toggle Noise Rejectio®n or Off Noise Reject
from the Coupling side menu. on  Of

Range On, Off

7. PressTrigger Whenfrom the lower va'}%ger
en
menu. Stays High

Then use the side menu to select trigger
conditions.

Condition Stays High, Stays Low, Either

8. PressLevelfrom the lower bezel to Level
set the trigger level. 48nY

9. Set the level using the side menu.
48U

i G

Analog 00.0v~ 5 screen divisions
channel ot v TTL 1.4v
Range

Set to ECL-1.3V

Set to50%

10.PressTimer from the lower bezel to Timer
set the timer time. 4.@AAns

i

Range 4ns~10.0S

Using the Bus Trigger

The Bus trigger is used to trigger the oscilloscope on UART, 12C,
CAN or LIN serial bus signals or on bus data.

15
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UART BUS Trigger Settings

The UART bus trigger conditions can be set at any time after the
bus settings have been set tdJART.

Panel Operation 1.

Set the Bus to UART in the bus Pagell6
menu.

. Press theTrigger Menukey. L dnt

PressTypefrom the bottom menu. Type
Edge
PressOthersfrom the side |BEEL

Rise & Fall
menu and selectBus Timeout | Others
Bus

The Trigger on settings will be reflected on the
Trigger Config uration icon.

B Tx Data

From left: Bus trigger, Trigger source

PressTrigger Onand select the Trigger On
triggering condition for the UART Tx Start Bit
bus.

Trigger On Tx Start Bit, Rx Start Bit, Tx End of
Packet, Rx End of Packet, Tx Data,
Rx Data, Tx Parity Error, Rx Parity
Error

Trigger Ond Tx  If Tx Data or Rx Data was configured for the
Data, Rx Data  Trigger On setting, then the number of bytes and
data can also be configured.

6.

152
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7.

PressNumber of Byte$rom the side [EBIETIE,
menu and choose thenumber of Sytes
bytes for the data.

UART 1~-10Bytes

PressData from the side menu to
edit the triggering data. Data
To edit the data, use theVariable -
knob to highlight a binary or hex
« -

digit and press SelectUse the
Variableknob to choose a value for _

the digit and press Selecto
confirm. w
Binary 0, X (dondt care)

Hex O0~F, X (dondét car

ASCII ASCII characters for the equivalent
Hex characters00to FF

1°C Bus Trigger Settings

The I12C bus trigger conditions can be set at any time after the bus
settings has been set td2C.

Panel Operation 1.

2.

Set the Bus to PC in the bus menu. Pagell8

Press theTrigger Menukey. L dnt

PressTypefrom the bottom menu. Type
Edge
PressOthersfrom the side BTG

Rise & Fall
menu and selectBus Timeout | Others
Bus
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The Trigger on settings will be reflected on the
Trigger Configuration icon.

From left: Bus trigger, Trigger source

. PressTrigger Onand selectthe Trigger On
triggering condition for the Start

selected bus.

Trigger On Start, Repeat Start, Stop, Missing
Ack, Address, Data, Address/Data

Trigger Ond Data

154

. PressDatafrom the bottom menu.

If Data or Address/Data was configured for the
Trigger On setting, then the number of bytes,
data and addressing mode (12C) can be
configured.

Data

. PressNumber of Bytesrom the side [EENFUIEIE

i 0

menu and choose the number of By;‘es
bytes for the data.
12C 1~5 Bytes

. PressAddressing Mod¢o toggle Addressing

between 7 and 10 bit addressing Mode

modes.

7 bit 10 bit
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9. PressDatafrom the side menu to
edit the triggering data. Data

To edit the data, use theVariable UGOHBAKD
knob to highlight a binary or hex
digit and press SelectUse the
Variableknob to choose a value for

the digit and press Selecto _
confirm. w

Binary 0L, X (dondt

-

Hex 0~F, X (dont
Trigger On- If Address or Address/Data was configured for
Address the Trigger On setting, then the triggering

address must be configured.

10.PressAddresson the bottom menu.
Address

i

11.PressAddressing Modégo toggle Addressing
between 7 and 10 bit addressing Mode
T bit 10 bit

modes.

12.To choose a preset address as the Choose
default address, press Choose Presdiiias
General Call

and select a preset address.
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Address Description
00000000 General Call
00000001 START Byte
00001XX X Hs-mode
1010XXX X EEPROM
0000001 X CBUS

PressApply Preseto set the default Apply
address to the preset. Preset

Note 1 Presets are not available forTrigger On
Address/Data
13.PressAddressfrom the side menu
to manually edit the triggering Address
address.

U@QHBAKD

To edit the address, use the
Variableknob to highlight a binary <

or hex digit and press SelectUse
the Variableknob to choose a value ﬁ
for the digit and press Selecto

confirm.

-

Binary 01,X@dondt <ca
Hex O~F, X (dondot <car

Direction 14.PressDirection on the bottom menu [Ty
and choose the direction from the Hrite
side menu.

Direction Write, Read, Read or Write
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CAN Bus Trigger

The CAN bus trigger conditions can be set at any time after the bus
setting has been set to CAN.

Panel Operation 1.

. PressTypefrom the bottom menu. Type
Edge

Set the Bus to CAN in the bus Pagell9
menu.
. Press theTrigger Menukey. L dnt

SelectOthersb Busfrom F;e'se&R;r;It

. Ise al
the side menu. The Bus Timeout | Others
indicator appears at the Bus

bottom of the display.

The Trigger on settings will be reflected on the
Trigger Configuration icon.

B Id & Data

From left: Bus trigger, Trigger source

. PressTrigger Onand select the Trigger On
triggering condition for the Id & Data

selected bus.

Trigger On Start of Frame, Type of Frame,
Identifier, Data, Id & Data, End of
Frame, Missing Ack, Bit Stuffing Err

Trigger OndType 6.
of Frame

If Type of Frame&vas configured for the T rigger
On setting, then the type of frame can be
configured from the side menu.

Type Data Frame, Remote Frame, Error
Frame, Overload Frame
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Trigger Ond 7. If Identifier/Id & Datawas configured for the
Identifier Trigger On setting, select the format from the
side menu.

Format Standard, Extended

8. Pressldentifierfrom the side menu

to set the identifier data. EEmigor

i

To edit the identifier, use the U@QHBAKD
Variableknob to highlight a binary
or hex digit and press SelectUse
the Variableknob to choose a value
for the digit and press Selecto

-

confirm.
Binary 0,1, X (donodt
Hex 0~F, X (dont
9. Press Direction on the bottom Direction
menu and select the CAN Write

Direction from the side menu.
CAN Direction Write, Read, Read or Wiite

Trigger On- Data If Data/Id and Datawas configured for the
Trigger On setting, then the triggering data
must be configured.

10.PressDataon the bottom menu.
Data

g

11.PressNumber of Byte$rom the side [EEGECES
menu and choose the number of Bytes
bytes for the data.

Bytes 1~8 Bytes
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12.PressDatafrom the side menu to
edit the triggering data. Data

To edit the data, use theVariable UGOHBAKD
knob to highlight a binary or hex
digit and press SelectUse the
Variableknob to choose a value for

the digit and press Selecto _
confirm. w

Binary 0L, X (dondt
Hex 0~F, X (dont

-

13.PressTrigger Whenfrom the side T O
menu to choose the triggering fmas8E
condition for the data.

When =q, <, >, 0O, O

14.The oscilloscope will now trigger when the
specified bus data matches theTrigger When
conditions.

LIN Bus Trigger

The LIN bus trigger conditions can be set at any time after the bus
setting has been set to LIN.

Panel Operation 1. Set the Bus to LIN in the bus menu. Pagel20

2. Press theTrigger Menukey. Ldnt

3. PressTypefrom the bottom menu. Type
Edge
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4. SelectOthersb Busfrom PRL_"se&RFur:It
. ise al
the side menu. The Bus Timeout | Otners
indicator appears at the Ets

bottom of the display.

From left: Bus trigger, Trigger source

5. PressTrigger Onand select the Trigger On
triggering condition for the Id & Data

selected bus.

Trigger On Sync, Identifier, Data, Id and D ata,
Wakeup Frame, Sleep Frame, Error.

Trigger Ond 6. If Identifieror Id & Data was :

Identifier configured for the Trigger On
setting, pressIdentifier from the
bottom menu.

7. Pressldentifierfrom the side menu _
to set the identifier data. Identifier

To edit the id entifier, use the
Variableknob to highlight a binary
or hex digit and press SelectUse
the Variableknob to choose a value

for the digit and press Selecto _
confirm. w

Binary 0,1, X (dondt
Hex 0~F, X (don

U@QHBAKD

-

Trigger On- Data If Data/Id and Datawas configured for the
Trigger On setting, then the triggering data
must be configured.

8. PressDataon the bottom menu. -
Data
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9. PressNumber of Bytegrom the side |[EENELEEIES
Bytes

menu and choose the number of
bytes for the data.

1

Bytes 1~8 Bytes

10.PressDatafrom the side menu to
edit the triggering data. Data

To edit the data, use theVariable UEUBAKD
knob to highlight a binary or hex
digit and press SelectUse the

Variableknob to choose a value for _

the digit and press Selecto

confirm . w
Binary 0,1, X (dondt

Hex O~F, X (dont

« -

11.PressTrigger Whenfrom the side Trigger When
menu to choose the triggering k<> <>
condition for the data.

When =q, <, >, 0O, O
12.The oscilloscope will now trigger when the

specified bus data matches theTrigger When
conditions.
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Search

The search feature can be used to search for events on the analog
and digital input channels. The events that can be searched for are
similar to the events that are used for the trigger system. The only
difference is that the search feature uses the measurement
threshold levels rather than the trigger level to determine events.

Configuring Search Events

Background Similar to configuring the trigger system, the
Search events must first be configured before they
can be found.

Luckily the trigger system configuration settings

can also be used for the search events. The types o
searches are listed below. Please note that a full
description of the events can be found in the
Trigger section on page 131

Display Trigger point Current marker
" Search |
\_I_I_/ I Searc ]
Search event markers il
Level for "o |
event At a A .| |
Search Clear All
Total
number
of events

Current marker position

Search Event Edge, Pulse Width, Runt, Rise and Fall Tilk&T
Types Peak*and Bus.
*The FFT Peak sear triggere v
equivalent.
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Panel Operation 1. Press theSearchmenu key. Rd" thy

2. PressSearchrom the bottom menu Search
and turn the Search function on. ON

3. PressSearch Typ&rom the bottom [T IR L
menu and select the type of search.|E=EET
The search eventsare configured

in the same fashion as the trigger
events.

Please see the trigger configuration settings for
details:

Event Edge, Pulse Width, Runt, Rise/Fall
Types: Time, FFT Peak*, Bus
*No trigger equivalent.

4, Select the source from which to Source
seach events. PressSourcefrom CH1
the bottom menu, and select the

source.
Sources: CH1 ~ CH, Math

5. To set the threshold levels for the Threshold
search events (instead of the 8.88y
trigger level that is used for trigger

events), use the threshold softkey
from the bott om menu.

A The search function can support up to 10,000 event:
Note however only 1,000 events can be displayed on scre
at once.
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Copying Search Event To/From Trigger Events

Background As the trigger system and search feature have
similar settings, their settings can be used
interchangeably by using the Copy functions.

Interchangeable Edge, Pulse Width, Pulse Runt, Rise and Fall Times
Settings Logicand Bus (FFT Peak has rnioigger equivalent)

Panel Operation 1. PressSearchHrom the lower bezel Search
menu. ON

2. To copy the settings of the selected e
search type to the trigger settings, SeT“r'i’;gser“

selectCopy Search Settings to

Trigger.
3. To copy over the current trigger Copy Trigger
settings to the seard settings, S
press Copy Trigger Settings To
Search
&N ) If the setings cannot be copied or ithere are no
ote

trigger settings configured (so that you cannot copy
from the trigger settings), then those particular
options will not be available.

Search Eent Navigation

Background When using the search feature, each event can be
searchedaccording to the event settings.

Operation 1. Turn Search on and set the Pagel62
appropriate search type.

2. Seach events are marked by hollow white
triangles at the top of the graticule.
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3. Use the search arrow keys to move between
each search event.

Search events can be navigated in both stop and
run mode.

When using the arrow keys to navigate to each
event, the Ocurrent ev
centered on the display.

Save Search Marks

Background

The search events can be saved to the graticule
display, allowing you to superimpose new search
events. Sarch events are saved over the entire
record length, with a maximum of 1000marks.

Save Marks

1. PressSearchrom the lower bezel
menu.

Search

ON
Save All
Marks

3. The search event markers will e Y|
become solid white triangles to
indicate that they have been saved.

2. Press theSave All Markssoft-key.

Clear All Marks

To clear all the saved marks, press |EF—_"
Clear All Marks from the side Marks

menu.
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& Each time the Save All Marks function is used, the
Note previously saved marks will also be retained,
unless cleared.

Setting/Clearing Single Search Events

Background In addition to searching for search events based on
Search Type settings, custom search marks can be
created with the Set/Clear key.

Set Search Eventl. Navigate to a point of interest using <] owsau [>

the horizontal position knob or N
0

some other method. \ /)
&/

2. Press theSet/Cleakey.

3. A marker will be saved at the center
of the display.

1 This marker can be navigated
to/from in the same way that a
normally saved search marker
can.

Clear Search Eve  To clear a set search event, use the
search arrows to navigate to the

event of interest and press the
Set/Clear key.

The marker will be deleted from the
display.
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FFT Peak
Background The FFT Peak search type can be used to mark all
FFT peaks that are above a certain threshold.
S N N [ O Oy ‘
Threshold level
Number of events
or peak amplitude
on FFT Peak 9 E:‘::k | vt Tt
m The search function can support up to 10,000 event:
Note however oty 1,000events can be displayed on scree
at once.
Panel Operation 1. Turn the FFT math function on. Page64

2. Press theSearchmenu key.

3. PressSearcHrom the bottom menu Search
and turn the Search function on. ON

4. PressSearch Typ#rom the bottom [Tt R
menu and selectFFT Peakrom the
side menu.

5. Note that the Math source is
automatically selected.

i E

16

~



GYINSTEK

MDO-2000A series User Manual

6. Next, select the event search
method by pressing Methodfrom
the bottom menu.

SelectMax Peaklto search by a
sel ected number

SelectLevelto set the threshold
level for the search events. Any
peaks above the threshold level
will be seen as a search event.

The threshold level will be

mirrored in the Threshold key.

Max Peak 1~ 10
Level -100db ~ 100dB

Method
Max Peak

Max Peak
18

Threshold
-9.9AdB

|

View Number of
Peak Events

To view the number of peak
events, setState Infoto Mark. The
number of search events will be
shown at the bottom of the screen.

[ Overall: 18

State Info
Mark Peak

View Amplitude
of Peak Search
Event

To view the position and
amplitude of a selected event, set
State Infoto Peak. This information
will be shown at the bottom of the
display.

2 . SHHBMHZ

State Info
Mark Peak
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Peak Event TableThe Event Table function tabulates the amplitude
and frequency of each peak event in real time. The
event table can also be saved to a USB disk drive.
File names are saved as a PeakEventThXXXX.csv,
where XXXX is a number starting from 0001 and is
incremented each time the event table is saved.

7. PressEvent Tabldrom the bottom Event Tab
menu and turn the Event Table vent Tabie

function on.

The event table will appear on the screen.

Frequency Value

1.8888HHz
2.P8BAMH=z
3.6868MHzZ
4.8880MHz
5.6888MHz
6.68868MHzZ
7.8880MHZ
9.6888MH=
18.888MHZ
11.888HHz
12 .8BAMHz
497 . 88MHz
498.80MHZ
499 . 88MH=z

Peak frequency

Peak number

Save Event Table8. To save the event table, insert a
USB memory drive into the front <
panel USB-A port.

9. PressSave EvenTable The event

table will be saved as Save
PeakEventThXXXX.csv. Event Table

169



GUWINSTEK MDO-2000A series User Manual

Event Table CSV The format for the CSV file is the same as the event
Format table displayed on the MDO -2000A SERIESscreen;
No., Frequency, and Value.

For example:
No. Frequency Value
1 1.0000MHz -29.6dB
2 2.0000MHz -30.4dB
3 3.0000MHz -32.0dB

Center Peak To shift the peak events to the Selected Peak
Results on Screer  center of the screen, pressSelected (e
Peak To Centdrom the event table
side menu.
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System Sdings and Miscellaneous Settings

This section describes how to set the interface, language, time/date,
probe compensation signal, erase the internal memory and access
useful QR codes.

Select Menu Language

Description The MDO -2000A SERIEShas a number of different
languages to choose from.

Panel Operation 1. Press theUtility key.

2. PressLanguageon the lower menu. |[EGEIEEE
English

3. Select the language* from the side menu.

*Language selection may differ based on
region, and as such are not listed here.

View System Information

Panel Operation 1. Press theUtility key.

2. PressSystemfrom the lower menu. -
System

3. PressSystem Infdrom the side
menu. A display pan el will appear |[IREEHAL
showing:

1 Manufacturer name ¢ Model name
1 Serial number 1 Firmware version

1 Manufacturer URL
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18k pts 208HSa-s = I Aute 11 Janfc
System

System Info

7188 BBAKHz

" Language " Dates | File

Hardcopy

English Time Utilities

Erase Memory

Background The Erase Memory function will erase all internal
waveforms, setup files and labels from internal
memory.

Erased Items Waveform 1~20, Setting memory 1~20, Reference
1~4, Labels

Panel Operation 1. Press theUtility key.

2. PressSystemfrom the lower menu.
System

3. PressErase Memoryfrom the side

menu. Erase Memory

Hi¢

A message will prompt you to press Erase
Memory again to confirm the process. Pressing
any other key will cancel erasing the memory.

4. PressErase Memongagain.
Erase Memory

|
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Set Date and Time

Panel Operation/ 1.
Parameter

Press theUtility key.

. PressDate & Timeon the lower Date &
menu. Time
Set theYear, Month, Day, Hour and Minute from

the side menu.
Year 2000~ 2037
]

Month 1~12

Month Day
Day 1~31 e
Hour 1~23 Hour Minute
Minute 0~59 SR i

PressSave Nowfrom the side menu
to save the date and time. Save Now

Make sure the date/time setting is correctly
reflected at the top of the display.

‘d 19 Aug 2014 B9:28 :47

Probe Compensation Frequency

Background The probe compensation Compensation
output

output can be set from

1kHz (default) to

20kHz, in steps of Vo
1kHz.
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Panel Operation/ 1. Press theUtility key.

Parameter
2. PressProbe Compon the lower Probe Comp.
menu. 1KHz
3. PressFrequencyand change the BCEOnEs
frequency of the probe S

compensation signal.

Default Frequency. Press Default to set the frequency —
of the probe compensation signal 1KHz
to 1kHz default.

QR Code Reader Function

Background The QR Code reader function displays a number
of preset QR codes that link to useful websites.

QR Code Items 9§ GW Instek website

1 GW Instek contact window (marketing
department)

Panel Operation/ 1. Press theUtility key.
Parameter

2. PressSystemfrom the lower menu.
System

3. PressMore 1 of 3, More 2 of Bom
the side menu.

i BAc
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4. PressQR Coddrom the side menu.
There will be two pages of QR QR Code

codes to choose from.

PressPage lor Page 2o navigate
to each page.

Go Back

Language Date & | ) File | _ Probe Comp.
English Time Hardcopy Utilities e 1hiz

5. Use a QR code reader app on yoursmart
phone or tablet to read one of the QR codes.
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Arbitrary Wave Generator Operation

Overview

Background The AWG is a full -function dual channel arbitrary
waveform generator.

Waveforms Arbitrary, Sine, Square, Pulse, Ramp, DC, Noise,
Sinc, Gaussian, Lorentz, Exp. Rise, Exp. Fall,
Haversine, Cardiac

Functions AM, FM, FSK, Sweep

Rear Panel

GEN2 ou< GE7output
GEN1 and GEN? Outpu ts for the Generator 1 or
Output Generator 2 signals.
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