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SAFETY INSTRUCTICN

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 bestpossible condition.

Safety Symbols

These safety symbolsmay appear in this manual or on the GDS-
2000A

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

& Caution: Identifies conditions or practices that
CAUTION  ¢6uid result in damage to the GDS-2000A or to
other properties.

DANGER High Voltage

Attention Refer to the Manual
Protective Conductor Terminal

Earth (ground) Terminal

+ ©® =P

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

instrument was purchased.

Safety Guidelines

General 1 Make sure the BNC input voltage does not
Guideline exceed 300V peak.

A 1 Never connect a hazardous live voltage to the
CAUTION ground side of the BNC connectors. It might
lead to fire and electric shock.

1 Do not place any heavy object onthe GDS-
2000A

1 Avoid severe impact or rough handling that
leads to damaging the GDS-2000A.

1 Do not discharge static electricity to the GDS-
2000A

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

1 Do not block the cooling fan opening.

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

1 Do not disassemblethe GDS-2000A unless you
are qualified .
(Measurement categories) EN 610102010 specifesthe

measurement categorieand their requirementsas follows The
GDS2000Afalls under category |.

1 Measurementcategory IV is for measurement performed at the
source of lowvoltage installation.

1 Measurement category Il is for measurement performed in thi
building installation.

1 Measurement category Il is for measurement performed on th
circuits directly connectedo the low voltage installation.

1 Measurement category | ifor measurements performed on
circuits not directly connected to Mains.
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Power Supply 1 AC Input voltage: 100 ~ 240V AC, 48 ~ 63Hz,
é auto selection. Power consumption : 96VA.
WARNING

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

Cleaningthe
GDS2000A

=a

Disconnect the power cord before cleaning.

=

Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid .

1 Do not use chemicals containing harsh material s
such as benzene, toluene, xylene, and acetone.

Operation 1 Location: Indoor, no dire ct sunlight, dust free,
Environment almost non-conductive pollution (Note below)

1 Relative Humidity: < 80%
1 Altitude: < 2000m
1 Temperature: 0°C to 50°C

(Pollution Degee) EN 610161:2001 specifies the pollution degrees
and their requirenents as follows The GDS2000Afalls under
degree 2.

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

1 Pollution degree 1: No pollutioror only dry, norconductive
pollution occurs. The pollution has no influence.

1 Pollution degree 2: Normally only neconductive pollution
occurs. Occasionally, however, a temporary conductivity caust
by condensation must be expected.

9 Pollution degree 3: Qaductive pollution occurs, or dry, non
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 pressie, but neither temperature
nor humidity is controlled.

Storage 1 Location: Indoor
environment Temperature: -10°C to 60°C
40°C/93% RH 41°C ~60°C/65% RH

=
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Disposal Do not dispose this instrument as unsorted
municipal waste. Please use a separate collection

E facility or contact the supplier from which this

— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.



GUWINSTEK SAFETY INSTRUCTIONS

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 ithis lead are coloured in accordance with the
following code:

Green/ Yellow: Earth
Blue: Neutral ._/5’
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
asfollows:

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 mar ked with the letter 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 remove 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 GDS-200QA in a
nutshell, including its m ain features and front /
rear panel introduction. After going through the
overview, follow the Set Upsectionto properly
setup the oscilloscope for first time use. The Set
Up section also includes a starter on how to use
this manual effectively.
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Main FEATUIES.......ccvv i et e 12
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ST = LU o P 29
Tilt StaANd.....oeeiiiee e 29
Module Installation............oevveeiieei e 30
Software Installation............cooevviiiceceeme e 31
POWET Uittt 32
First TIMeE USE.....iiveiiiieeiee et eemmeee et e 33
How to Use This Manual..............c.ooevceemmevnnnnee. 35
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GDS2000A SeriesOverview

Saies lineup

The GDS-2000A series consists 0f8 models, divided into 2 -channel
and 4-channel versions.

Model name Frequency Input channels Realtime
bandwidth Sampling Rate

GDS2072A 70MHz 2 2GSy/s
GDS2102A 100MHz 2 2GS/s
GDS2202A 200MHz 2 2GS/s
GDS2302A 300MHz 2 2GS/s
GDS2074A 70MHz 4 2GS/s
GDS2104A 100MHz 4 2GS/s
GDS2204A 200MHz 4 2GSals
GDS2304A 300MHz 4 2GSals

11
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Main Features

Features 1 8inch TFT SVGA display.

1 MSO and DSO models available from 70MHz to
300MHz.

1 All models feature a real-time sampling rate of
2GSal/s and an equivalent time sampling rate of
100GSals.

1 Deep memory: 2M points record length.

1 Waveform capture rate of 80,000 waveforms per
semnd.

1 Vertical sensitivity: 1mV/div~10V/div.

1 Logic Analyzer module (optional): Adds 8 or 16
channel digital inputs and serial bus (12C, SPI,
UART) and parallel bus triggering .

1 DDS Function Generator module (optional).

1 Segmented Memory: Optimizes the acquisition
memory to selectively capture only the
important signal details. Up to 2048 successive
waveform segments can be captured with a
time-tag resolution of 8ns. Segmented memory
can be used for both analog and digital
channels.

1 Enhanced Search: Allows thescope to search for
a number of different signal events.

1 On-screen Help.
1 64 MB internal flash disk.

12
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Interface 1 USB host port: front and rear panel, for storage
devices.
1 USB device port: rear panel, for remote control
or printing.
1 Demo output
1 GPIB (optional)
1 RS232 port.
¢ Calibration output
1 SVGA output and Ethernet port (optional)
Accessories
Standard Part number Description
Accessories
82DS2304AMO1 Quick Start Guide
N/A region dependent Power cord
GTRO70A4, for Passive probe; 70 MHz
GDS2072A/GDS2074A
GTR150A2, for Passive probe; 150 MHz
GDS2102A/GDS2104A
GTR250A2 for, Passive probe; 250 MHz
GDS2202A/GDS2204A
GTR350A2 for, Passive probe; 350 MHz
GDS2302A/GDS2304A
Options Option Description
Number

DS2LAN Ethernet & SVGA output
DS2GPIB GPIB Interface
DS2FGN DDS Function Generator

DS28LA 8-Channel Logic Analyzer card
(GLA -08)with 8 -Channel Logic
Analyzer Probe (GTL-08LA)

13
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Optional
Accessories

Drivers

14

DS216LA

Part number

GTGO001

GTG002

GTL-110
GTL-232

GTL-242
GTL-08LA

GTL-16LA

GLAO08
GLA16
GTRO70A4
GTR150A2
GTR250A2
GTR350A2

USB driver

16-Channel Logic Analyzer card
(GLA-16)with 16-Channel Logic
Analyzer Probe (GTL-16A)

Description

Instrument cart, 470(W)x430(D)mm
(U.S. type input socket)

Instrument cart, 330(W)x430(D)mm
(U.S. type input socket)

test lead, BNC to BNC heads

RS232C cable, 9pin Female to 9-pin
female, Null modem for computer

USB cable, USB2.0AB type cable 4P

8-Channel Logic Analyzer Testing
Probe

16-Channel Logic Analyzer Testing
Probe

8-Channel Logic Analyzer Card
16-Channel Logic Analyzer Card
Passive probe;70 MHz

Passive probe; 150 MHz
Passive probe; 250 MHz
Passive probe; 350 MHz

LabVIEW driver
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Package Contents
Check the contents before usingthe GDS-2000A.

Opening theBox

Contents T Main unit

1 Probe set
GTP-070A-4 for GDS-2072A/ GDS -2074A
GTP-150A-2 for GDS-2102A/ GDS -2104A
GTP-250A-2 for GDS-2202A/ GDS -2204A
GTP-350A-2 for GDS-2302A / GDS-2304A
Power cord
Certificate of Traceable Calibration
User Manual CD
Quick Start Guide

== =4 =4 =

& The pogramming manualand USBdriver are
Note downloadable from the GWhstek website. Visit
www.gwinstek.comin the oscilloscope section

15
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Appearance

GDS2074A/2104A/2204A/2304Acront Panel

Variable knob  Function  Autoset, Run/ Stop, Single

and Select key keys and Default settings
L - Horizontal
cD ' controls
Hardcopy key—T"
Side menu ke Trigger
o~ controls
Bottom Menu ke
menu keys  option ke ~ertical
N S controls
é [a) é [ e e e )
Power __| fg 060 —m M) 6 040 o0coHEXT
button @ @7—4 § \\ I trigger
Function Logic USB Host port, Math, CH1~CH4
Generator Analyzer  Demo and Ground  Referenceand  input

output 1&2  input terminals Bus keys

16
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GDS2072A/2102A/2202A/2302Aront Panel

Variable knob  Function  Autoset, Run/ Stop, Single
and Select key keys and Default settings

w) GDs-22020 it e H On Zontal
LcD — == ~ controls
Hardcopy key
Side menu k ‘ Trigger
P~ controls
Bottom Menu ke
menu keys  ontion k ~Vertical
N P & controls
Power | EXT
button trigger
Function Logic USB Host port, CH1~-CH2 Math,
Generator Analyzer Demo and Ground  input Reference and
output 1&2  input terminals Bus keys

LCDDisplay 8 6 SV G Aolor IECD. 800x 600resolution,
wide angle view display.

Menu Off Key Ldnt Ne Use the Menu Off key to hide the
onscreen menu system.

Option Key Nognm The Option key is used to access

any installed options, such the
Logic Analyzer option.

17
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Menu Keys The Side menu and Bottom menu keys are used to
make selections from the softmenus on the LCD
user interface.

To choose menu items, use the 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. See page
35for details.

L A 4

Side menu keys —©

—O

Bottom menu keys

®)

—0 ] ] ) | L ! Mot
] [ [ | [ ] [ O
O OO O o oo J

HardcopyKey G’ egbnox The Hardcopy key is a quick-save
or quick -print key, depending on

its configuration. For more

information see pages 22(Q(save) or

219print) .
VariableKnob UGRIGAKD The Variable knob is used to
and SelecKey increase/decrease values or to

move between parameters.

The Select keyis used to make
selections

G

Function Keys  The Function keys are used to enterand configure
different functions on the GDS -2000A.

18
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Measure arey Configures and runs automatic

measurements.

Cursor ” sgng ) Configures and runs cursor

ang
measurements.

Test Configures and runs GW Instek
applications.

Acquire Configures the acquisition mode,
including Segmented Memory
acquisition.

Display () Configures the display settings.

Help Shows the Help menu.

Save/Recall e vdodh Used to save and recall

ud.Qdb" K
waveforms, images, panel settings.

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

Autoset Press the Autoset key to

automatically set the trigger,
horizontal scale and vertical scale.
Run/Stop Key Press to FreezgStop) or continue
(Run) signal acquisition (page 68).
The run stop key is also used to
run or stop Segmented Memory
acquisition (page 114).

Single Sets the acquisition mode to single

triggerin g mode.

19
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Default Setup

Horizontal
Controls

Horizontal
Position

TIME/DIV

Zoom

Play/Pause

Search

Search Arrows

20

Resets the oscilloscope tahe
default settings.

The horizontal controls are used to change the
position of the cursor, set the time base settings,
zoom into the waveforms and search for events*.

<] owsww P> The Position knob is used to

(Jl

=)

position the waveforms
horizontally on the display screen.

The Time/Div knob is used to
change the horizontal scale.

Press Zoom in combination with
the horizontal Position knob.

The Play/Pause key allows you to
view each search event in
successiondt o ef fect i
through each search event. It is
also used to play through a
waveform in zoom mode.

The Search key accesses the searc
function menu to set the search
type, source and threshold.

Use the arrow keys to navigate the
search events.
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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 KDUDK Used to set the trigger level.

Trigger Menu Key Used to bring up the trigger menu.

50% Key Sets the trigger level to the half
way point (50%).
Force- Trig Press to force an immediate trigger
of the waveform.
Vertical ONRISHIM Sets the vertical position of the
POSITION N waveform.
O
=

Channel Menu
Key

Press the CH1~4 key to setand
configure the channel.

VOLTS/DIV Knob  UNKSRCH Sets the vertical scaleof the
channel.

21
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External Trigger DW& SQHF
Input

Math Key

Reference Key

BUS Key

Channellnputs BGO

USB Host Port

Ground Terminal ——

22

Accepts external trigger signals
(page 144).

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

Use the math key to set and
configure math functions.

Press the Reference key to set or
remove reference waveforms.

The Bus key is used for parallel
and serial bus (UART, 12C and SP)
configuration . Serial bus and
parallel bus functionality is
include d with the Logic Analyzer
options (DS2-8LA/DS2 -16LA).

Accepts input signals.
I nput i mpedance:

TypeA, 1.1/2.0 compatible. Used
for data transfer.

Accepts the DUT ground lead for
common ground.
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Demo and Probe — Cdl n — The Demo outputs are

Compensation 1
Outputs

Logic Analyzer
Port

Function
Generator Output

Power Switch

i

2

i

CAL

Knf tb @i keydg

FDMO

- I

FDM1

m o

multifunction outputs that can be
configured for probe
compensation, as a trigger output
or as a basic waveform generator
for demonstration purposes. (FM
signal, UART, I2C, SPI).

By default, the 3 Demo outputs are
configured as:

1: Trigger output
2: FM waveform
3: Probe Compensation signal

CAL (Demo 3) outputs a 2Vp-p,
square wave signal for probe
compensation.

Please see pagd71for details.

The Logic Analyzer port is used to
connect toa Logic Analyzer probe.
This port only functions if the
optional logic analyzer module is
installed.

The function generator outputs are
used with an optional function

) generator module.

Used to turn the power on/off.
= |:ON

A O: OFF

23
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Rear Panel

USB Device  USB Host RS232

port port port Module Sot 1
e ———
||
Cdlibration o ml
N = J =
output —F = Module
\— = Sot 2
= N
Go/No Go Ground strap Key lock Power input
output connector socket
Calibration Outputs the signal for vertical scale
Output accuracy calibration (page 243).

USB Device Port  DEVICE  The USB Device port is usedfor

remote control.

USB Hast Port HOST The USB Host port is used to data
transfer.

|

Note: Only one rear panel USB port
can be used at a time. Inserting a US
flash drive into the USB Host Portills
disable the USB Device Poind vice
versa.

24
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RS232 Port
Module Slots
The module slots are used to install the optional
modules:
DS2LAN: Ethernet and SVGA
DS2GPIB: GPIB
GLA-08: 8 channel logic analyzer
GLA-16: 16 channel logic analyzer
Power Input Power cord socket accepts AC
Socket mains, 100 ~ 240V, 50/60Hz.
For power up sequence, see page
32
Security Slot Kensington security slot

compatible.

Ground Strap For use with a grounding strap.

Connector
Go-No Go Outputs Go-No Go test results
Output [‘ﬁ\j (page 177) asa 50Qus pulse signal.
OPEN
COLLECTOR

25
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Display

Channel
Indicators

Memory bar Trigger Status Acquisition mode

L T e[ Date and time

rigger position Trigger level
\Waveforms

i Waveform

3 Digital frequency
G| o\ cforms —

Trigger

0~ v ] - . .
I configuration

Channel status  Horizontal status

Analog
Waveforms

Bus Waveforms

Digital
Waveforms

Channel
Indicators

26

Shows the analog input signal waveforms.
Channel 1: Yellow Channel 2: Blue
Channel 3: Pink Channel 4: Green

Shows the bus waveforms for either parallel or
serial buses. The values are displayed in hex or
binary.

Shows the digital channel waveforms. There can
be up to 16 digital channels.

The channel indicators show the zero volt level of
the signal waveform for each activated channel.
Any active channel is shown with a solid color.

B Analog channel indicator
BB Bus indicator(B)
IBE Digital channel indicator

(1 Reference waveform indicator



GUWINSTEK GETTING STARTED

B \iath i ndicator

Trigger Position Shows the position of the trigger.

Horizontal Status Shows the horizontal scale and position.

Date and Time Current date and time (page 170).
13:41:24

Trigger Level n Shows the trigger level on the
graticule.

Memory Bar

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

130.
Trigger Satus Triggered.
PrTrig Pre-trigger.
Trig? Not triggered, display not updated.

Trigger stopped. Also appears in
Run/Stop (page 68).

Roll mode.

Auto trigger mode.

For trigger details, see page 144

Acquisition Mode Normal mode
Peak detect mode
Average mode

For acquisition details, see pagel03

Signal Frequency[ F ISP CE R 1 Shows the trigger source

frequency.

27
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<Hz Indicates the frequency is
less than 2Hz (lower
frequency limit).

Trigger Trigger source, slope,

Configuration voltage, coupling.

Horizontal Status SIS HI NI Horizontal scale,

hori zontal position.
For trigger details, see pagel44

Channel Status Channel 1,DC coupling,

2VIDiv .

For channel details, see pagel37.

28
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Set Up
Tilt Stand
Tilt )
To tilt, pull the legsforward , as shown below.
Stand To stand the scope upright, push the legs back

under the casing as shown below.

29
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Module Installation

Background The GDS-2000A has a number ofoptional modules
that can be installed into the module slots on the
rear panel. Thesemodules must be installed before
power up.

ANote The modules are not haswappable. Please ensure ti
power is df before connecting or disconnecting any «
the modules from the rear panel.

Steps 1. Make sure the power is turned off before
installing any of the optional modules.

2. Slide the tabs holding the module cover to the
unlock position and then remove

Z AN
N 7/
-] T
r.8 L.

3. Install the optional module. Be sure to make
sure that the groves on the module line-up to
the slots in the module bay.

4. Slide the tabs back into the lock position.

30
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Software Installation

Background The GDS-2000A has optional software packages to
expand the functionality of the standard GDS -
2000A.An activation key is required to activate any
optional software. A different activation key is
required for each optional softw are package.

For the latest files and information regarding the
optional software packages, see the GW Instek
website: www.gwinstek.com or contact your
nearest distributor.

Steps 1. Install any hardware modules if needed. See
page 30 for installation details.

Panel Operation 2. Insert the USB serial key for the
desired option into the front panel
USB A port.

3. Press theUtility key then the File
Utilities soft-key.

4. Navigate to the desired file in the U@HEAKD
USB file path.

When the desired installation file
has been found, press theSelect

key to start the installation.
Rdidbs

, O
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5. The installation will complete in a few seconds .
When finished a pop-up message will appear
asking you to restart the GDS-2000A.

6. Restart the GDS2000A.

PowerUp

Requirements  The GDS2000A accepts line voltages ofl00 ~ 240V
at 50 or 60Hz.

Step 1. Connect the power cord to /i;“j
the rear panel socket. ﬁ ST T
L (7

2. Press thePOWERKkey. The ONV DQ
display becomes active in

~ 30 seconds
= |:ON
A O: OFF __| 10
AN t The GDS2000A recovers the state right before the
ote

poweris turned OFF. The default settingcan be
recovered by pressing the Defaldeyon the front
panel.For details, see paga02

32
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First Time Use

Background This section describes how to connect a signal,
adjust the scale, and compensate the probe. Before
operating the GDS-200QA in a new environment,
run these steps to make sure the instrument
performs at its full potential.

1. Power On Follow the procedure s on the previous page.
2. SettheDate  Set the date and time. Pagel70
and Time

3. ResetSystem  Reset the system by recalling the

factory settings. Pressthe Defaultkey
on the front panel. For details, see

page 202
4. InstallOptional There are a number d optional Page30
modules hardware modules that can be

installed, such as the optional
function generator.

5. Install Optional Optional software packages may also Page31
Software need to be installed.

6. Connect Probe Connect the probe to the Channel1 input and to
the CAL signal output (Demo 3 output). This
output provides a 2Vp -p, 1kHz square wave for
signal compensation by default.

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

33
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T

CAL

OEE
to|d
O GDDODO

5

o

{ 1 1 1 1 I
[on e e

(0-

6. Capture Signal Press theAutosetkey. A square

(Autoset)

waveform appears on the center of
the screen. For Autoset details, see
page 66.

7. Select ¥ctor
Waveform

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

8. Compensate
Probe

34

Turn the adjustment point on the probe to make
the square waveform edge flat.
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Under Normal Over
Compensation Compensation

9. Start peration Continue with the other operations.
Measurement: page64 Configuration: page 101
Save/Recall: page 185  File Utilities : page 211
Apps.: page 174 Hardcopy key : page218

Remote Control: page  Maintenance: page 241
222

How to Use This Manual

Background This section desgibes the conventions used in this
manual to operate the GDS-2000A.

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

When the user manual saystoot oggl e d
parameter, press the corresponding menu item.
Pressing the item will toggle the value or
parameter.
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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 slop.

Menu item

=

Menu item

Y

Active Optional
parameter parameters

Parameter

SelectingaMenu When t he user manual sa

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

0 ~

1. Pressabottom menu key to access| source
the side menu. CH1
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2. Pressaside menu key to either set
a parameter or to access a sub
menu.

3. If accessing a submenu or setting UEQIEAKD
a variable parameter, use the
Variable knob to scroll through
menu items or variables. Use the
Select key to confirm and exit.

Rdidbs

4. Press thesamebottom menu key SN
again to reduce the side menu. CH1

d 'O

Example 2 For some variables, a circular arrow icon indicates
that the variable for that menu key can be edited
with the Variable knob.

1. Pressthe desired menu key to select it The
circular arrow will becom e highlighted.

Month)
Janf ) Wanf i)

2. Use the Variable knob to edit the value.
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Toggling aMenu [ e e [®
Parameter
1. Press the bottommenu key [ siope ]>[J_S'°pe
to toggle the parameter.
Reduce Side e (o) [* 805%)
Menu

1. 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.
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Reduce Lower [ oo P (m) [= 025
Menu

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

RemoveAll
Menus

CH3
CH4
EXT

AC e
o/

39
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1. Press theMenu Offkey to
reduce the side menu, press
again to reduce the bottom
menu.

Remove On 2. The Menu Offkey can also be
Screen Messages  used to remove any on
screen messages.
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QUICK REFERENCE

This chapter describesthe GDS-2000A menu tree,
shortcuts to major operations, built -in Help
accessand default factory settings. Use them as a
handy reference to get a quick access to the
functionality.

Menu Tree / Operation Shortcuts............c.coevveeivreneonn. 43
CONVENLION. ..ot seeecmr e e s 43
ACQUITE KBY....iiiiiiiiiiiiiii et meeeeee e e 44
Acquire Key SegmentS........ccooveeeenmrmeeeeeeeeeeeeenns 44
AULOSEE KBY......eiiiiiiiiiiiiiii et e 45
CHL ~ 4 KeYuiiiiiiie et 45
CUISOr KBY.. ittt eeeeeee s 46
DiSplay KeY......uuuiiiiiiiiiiiiiiaeeaeeeeeee e e e 46
HeElp KEY..ooo o 46
Math KeY......cooeeiieei i a7
MEASUIE KEY......iiiiiiiieeiiii et e 4 48
HardCopy KeY......oouuiiiuiiiiiiiscmmeeeeeeee e 49
RUN/StOP KeY......vvvieieeiiiiiiiiiceeieceeeeeiiee e 49
REF KEY....tiiiiiiiiieeeiit s e e emccmee e 49
Save/Recall KeY........ooooiiiiiiiceeeeee e 50
TSt K. 51
Test Keyd GO-NOGO........cccoveniniiiiiiceeeree e 51
Trigger Type MenU...........coooveeiiiieeeeeee e 52
Trigger Edge MenLL...........ccovviiiiiceeecc i 52
Trigger Delay MenU..........cccvvvviiiicmeeeeeiee e, 53
Trigger Pulse Width Menu............ccoooivieecccnnee. 53
Trigger VIdeo MenLL........ccooviiiiiiiicceeeieeeee e 53
Trigger Pulse Runt MenwL...........ccccouuvvicececceieenneen. 54
Trigger Rise & Fall Menu..........cccccuuiiiceccceeinenneen. 54
Trigger Timeout MeNnU............cooeeeiiiicciccccs 54
(11 A ) /R 55
Utility KeYBO /O ooevveeieeeeeeeeeeee e 56
Utility Keyd File Utilities...........cccoeeevvr ceeeeeeeeeee, 56
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Utility Keyd Wave GeneraterDemo Outputs.......... 57
Search Edge..........ooooiioiii s ceeeeee e e 57
Searcld PulseWidth.............ccccvviiiiiceeeeeeeeiieeeeeee, 58
Search RUNL.........ooooiiii e e 58
Searct®d Rise/Fall TIme........ccccvvveeiiiiceeeee e 59
ZOOM KBY ..oiiiiiiiiiiiiiiiei et e 39
OPLoN KEY.... ittt 60
Default Settings..........ooviiiiiii i 61
BUilt-in Help ..o e e 63
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Menu Tree / Operation Shortcuts

Convention

For all menu trees, the bottom menu keys are
shown as grey icons and side menu keys are
shown in white. All menu tree operations are
shown in order from top to bottom.

Below is an example of the menu treeoperation for
the trigger source menu and a comparison to the
operation on the DSO screen.

Menu Tree 1 'C

BGO} BG3
EXT
AC Line
EXT Probe

Alternate

On ScreenMenu
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AcquireKey

Sets the aquisition mode.

QdrdsG Qdbnee Rl oldqg o
( L ncd Position to OSI WK I DS I Kdnf g Rdf | dnw XXXMSPS

Sample § ET Auto
Peak Detect ( NEE'XS( X Sin(x)/x X Short )
Average Sdi f deplc
()
128,256

Digital Filter
Off, 1% ~ 49%

f le rate,
0 samgﬁe rate Goes to the Segments menu

Acquire Key Segments

Setup the Segmented Memory function.

Rdldbs @n kyd R ud
( Rdf | dng IRdfl dmxicI Rdf | dng I Rdf| drg Segmented)

On Stop Current Seg Display All From
Off Run 1~2048 On CH1~CH4
Num of Segs Off D0~D15

[

1~2048
Segment
Time

Segments X Select )

Measure Segmented /J

Segments To File
Info DSXXX.CSV

l

Set to Maximum)

l

Save Now

Set to Minimum

Turns on the segments information
overlay.

Segments
Measure

Sements Info

File Utilties Goes to the File Utilities menu

Source
BGO} BG3
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AutosetKey

Automatically finds the signal a nd sets the horizontal and vertical
scale

@

( L ncd ITm:n @snrds)
Fit Screen
AC Priority

CH1 ~ 4Key

Set the channel input parameters.

BGO
rTemm
Bnt okmf H odcdnbd Hudcs A ey kg Dwo™ nt ax + Rds:{r)/ Oqad
XXX
AC My m Et Faqtne Probe
DC Off 20MHz Center Voltage
GND 100MHz Current
200MHz

Attenuation
Set to 10X
Deskew
Set to Os
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CursorKey

Set cursor positions.

Btagng
s | Sk @ s | Ohmn @
r nT r nm
GBtgng UBtanq = o/l % A 0/ 1'%

DisplayKey

Set the display properties.

(CnsUdbquOdq’hsﬂnde HisdnT s Iv‘uqu I Fq dbt Id )

Cns Waveform Intensity Full
vector )" 100ms~10s Grid
Infinite >Grancule Intensity Cross Hair
VPO Off 10%~100% Frame

Bld' q
Odq i sinbd

Help Key

Turn help mode On/Off.

Gdlo

(A | &)
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Math Key

Standard math and FFT functions.

L @G

° @u’ nbdc
( Lo I - L sy )
Source 1 Source 1 Operator
CH1~CH4 CH1~CH4 d/dt
Refl~Ref4d Refl~Ref4 @t
a

Operator 1 f(x) N

* r Vertical Source
dBV RMS CH1~CH4
A N Linear RMS Refl~Ref4

Y /1 Window <} f(x)

Source 2 Hanning .
CHI-CH4 | Rectangular Edit f(x)
Refl~Ref4 Hamming ¥

' Source 2 '

Operator

< Position
Position Blackman
L oon ) UnitDiv

<} Vertical *

Unit/Div XXdB
izmw
l Zoom l

FnAbj
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MeasureKey

Display automatic measurements either individually or as
voltage/current , time or delay measurement groups.

@c Qdl nud N N Fefig .
(L drtgll dns\ Ld reqil dms F* dnf I Chokx@kI High-Low I Statistics )

(" Select off
Pk-Pk N Measurement A_(Full Record)

>
Max Remove X Screen
Min N Measurement

Amplitude ( Between X OFF
High Cursors
Low
Mean
Cycle Mean
RMS
Cycle RMS
Area
Cycle Area
ROVShoot
FOVShoot
RPREShoot
FPREShoot

T,

Frequency
Period
RiseTime
FallTime
+Width
-Width
Dutycycle
+Pulses
-Pulses
+Edges

-Edges

FRR
FRF
FFR
FFF
LRR
LRF
LFR
LFF

Phase

for pulses)

High-Low:
Min-Max

Set to
Defaults

CH1~CH4
Math
D0~D15

l Source 2 l
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HardcopyKey

G eebnox Print screen imagesor save a waveform, screen

function) .

Run/StopKey

image or setup (depending on the assigned

Run/ stop signal acquisition .

REFKey

QDE

QINMNEE I Q2NM.NEE I Q3NM.NEE )
Vertical Vertical Vertical Vertical
Vertical scale | Vertical scale | Vertical scale | Vertical scale

\Vertical posmo \Vertical posmo \Vertical posmo \Vertical positio

Horizontal Horizontal Horizontal Horizontal
Horizontal scale | Horizontal scale | Horizontal scale | Horizontal scale
orizontal positiopAdorizontal positiopdorizontal positiopAdorizontal positio

QONMNEE

Goes to the Edit Labels menu

Edit Labels
(Save/Recall)

Ref Details

Save To File

Goes to the Save Waveform
menu (Save/Recall)
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Save/Recalkey

Save and recall images, waveforms and panel setups. Edit labels for

reference and setup files.

R’ ud.Qdb’" K

N s 5 s 5 Qdb’ Kk db’ Kk DclsEtd
(R ud H fdf ud vV udeanR udeSoIv\uqu dg 0 K adk

File Format

From From Label For

Png CH1-CH4 EditLabel ) ave1-20 \ Edit Label CH1~CH4
Bmp / Math From Refl~4
Ink Saver Refl~4 Setl~Set20 Lsf Setl~Set20
“ D0~D15 Fast Csv ¥ User Preset
AII Displayed Filenameset To x Filename.set ACK
Save Now 1o _R9f1~R8f4 Recall Now ADO
g Refl-Refd | Recall Now ADDR
wavel 20 [" i iites File Utiltes | ANALOG
— BIT
Detail Csv CLK
Fast Csv CLOCK
LM Detail Csv CLR
LM Fast Csv COUNT
DATA
ENABLE
INT
IN
IRQ
File Utilites Goes to the File Utilities menu LATCH
LOAD
Edit Character Goes to the Keypad menu NMI

Edit Label Goes to the Edit label menu

Edit Character

l Label Display I
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TestKey

Use the GeNoGo application as well ather optional software.

@
=)

Go-NoGo

Unistall

W Goes to the Go-NoGo menu

TestKeyd Go-NoGo

T G O 6 G2 D e
A

Enter X Stop CH1L Auto y
Tolerance .
Maximum Ch ald
Position

X Stop Beep I CH2
Go Back X Continue X CH Minimum
Break Xtontinue Bee;I CH
( Go Back X Go Back
( Break X Break

Position

Go Back

T

Save
Operation

Break
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Trigger Type Menu

Goes to the Edge Trigger menu

Goes to the Pulse Width Trigger
menu

Pulse Width

Others
Pulse Runt

Goes to the Video Trigger menu

% Goes to the Pulse Runt Trigger menu

Rise & Fall % Goes to the Rise and Fall menu

ﬁ Goes to the Bus menu
% Goes to the Logic menu

Bus

TriggerEdge Menu

Sxod
Rnt chd I Bnt okmf I Rinod I Kdudk I L ncd I Gnk:nea)

BGO} BG3 CcB X [CEY 0/ -/ mr}
EXT } i Normal X 10.0s
AC Line a

D0~D15 1.4V Minimum

Rdssh DBK
-1.3V
Rdss 4/ %

AC
r Reject h\
EXT Prube 4“
m’ Noise Reject

' Attenuation '
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Trigger Delay Menu

Rinod

Sxod
Rnt cbd I Bnt oktmf I

I Kdudk I Cdk x I.ncd.Gnk:ne)

Noise Reject

Trigger Pulse Width Menu

Time
AN
* N

}

1.4V 1~65535 .
Rdssh DBK Rdss Rdssn
-1.3V Minimum X Minimum )

‘ Rdss 4/ % ’

Sxod 3
Rnt cbd I Onk ds I V gdm Ingrgnch L ncd I Gnlcnee)

BGO} BG3
EXT
AC Line
D0~D15

=1 Al

ANIF VAL Auto
X Normal

Rdss1 SSK

1.4V

XlOAOns ~ 10.05)
Rdssn
Minimum

Rdss1 DBK
(>10.0ns~10.0% oy )

l EXT Probe l

Alternate

' Attenuation '

Trigger Video Menu

‘ Rdss 4/ % ’

m Rnt chd I Rs nt' ¢ ISdﬁqumI Onk ds I L ncd I Gnk:ne)

Field 1

BGO} BG3

EXT Probe |
| Alternate |

' Attenuation '

All Fields

All Lines

I as
) Normal

Xl0.0ns ~ 10.05)
Rdss
Minimum
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TriggerPulse RuntMenu

Rnt cbd I Onk ds I V gdm Isgcdrgnch L ncd I Gnlcnee)

as
Normal X10.0n5~10.05)

Rdssn
Minimum

BGO} BG3

| EXT Probe l

Alternate

=1 Al

XX=XXV.
~ Rdssn SSK
(10.0ns 10.05X o )
Rdss DBK
1.3V

' Attenuation '

Trigger Rise & Fall Menu

thdxng‘“( Rnt ¢hd I Rinod I V gdm Iqujrgnch L ncd I Gnlcnaa)

BGO} BG3 N(g:al 10.0ns~10.03)
EXT Probe Rdsan
Minimum
Rdss1 SSK
10.0ns~10.!
Alternate 0-0ns~10.0s 1.4V
Rdssh DBK
-1.3V
' Attenuation '
TriggerTimeout Menu
Sdi f dg
m Rnt cpd I Bnt okmf I V gdm I Kdudk I Sh dg I.ncd.Gnlcne)
BGO} BG3+ CB Stays High
10.0ns~10.0:
C/} Cod+@B Stays Low s
Either Rdss SSK Holdoff

1.4V
Rdssy DBK
-1.3V

0.00ns ~ 10.0;

Rds:

Minimum

AC
Kind <’ Reject 3
EXT o “
( Attenuation '| Noise Reject l

Rdss 4/ %
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Utility Key

. C's & o
( Knft fd I Rxrgdl I e I G’ ebnox IEM T ditshr I HN ICdI n Nt snts)

English System Year Function Create Folder USB Device Demo Mode
Trad. Chinese \ Info 4 N Port @ Analog
Simp. Chinese - Month Day ,\ UART

Korean < SPC {} ink saver . {EAIEUE Ethernet A

Japarjese Erase Memory ) 3 01~1 “ Delete RS-232C Sl

Polish \ /] Hour Minute

French Buzzer 0-59 File Format

Russian Png

German Assign Save To Socket Server >

Image
Waveform
Setup

All

AN
4

SPC Start

) Self Cal Goes to the Self Cal menu

Goes to the I/O USB Device .

Port menu Factory Setting Goes to the Factory menu

Goes to the I/O Ethernet menu Self Cal Goes to the Self Cal menu

Goes to the I/0 RS232 menu Opnon Goes to Uninstall menu
Uninstall

Goes to the I/O Socket Server
menu

More 1 of 2
USB Device
Port (@]
RS-232C
Socket Server
Create Folder

Goes back to System menu
Goes to the File Utilities
Goes to the File Utilities

See Wave Gener

* Demo 1, Demo 2, Demo 3 outputs depend on the Demo Output
settings.
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Utility Keyd I/O

ﬂTRAng;UM St I QRA21B ISocketServeD

Bnl ot glq
Printer

Baud Rate
2400, 4800,

38400, 57600, P Bt qginsOncg
> 115200 A\ 2/ 11
Stop Bit Select Port

FnA' b

Server

A'bj Ro'bd

Utility Keyd File Utilities

Ehid T ditstur Bq:i‘sjEnk:ch Rename I Cdldsd IBnoxSnTRA)
( Jdxo' ¢ I Jdxo' ¢

@nter Charact%nter Characte)

( Back Space X Back Space)

Editing Editing
Completed Completed
Cancel Cancel

56



GYINSTEK QUICK REFERENCE

Utility Keyd Wave Generator Demo Outputs

Cdl nNtots

Demo Mode
Analog

SDA X Rx

Demo 3 Demo 3
MOSI Probe Comp. A _Probe Comp. A _Probe Comp.

' Frequency '
Dutycycle
4} 84%
Default
1kHz

Search Edge

Setthe Search Function for edge events

( Rd" chg IRd‘ g Sxod)

Search
Edge
Pulse Width

Rnt chd I Rinod Iquirgnlc)

BGO} BG3
D0~-D15

Search

{]

P Rdss SSK
1.4V

R ud @k Runt
L'gr Rise/Fall Time Rdss DBK
Clear Al Logic
Marks Bus

Rdssh 4/ %

Copy Search
Settings To
Trigger
Copy Trigger
Settings To
Search
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Searchd Pulse Width

Set the Search Function for pulse width events

( Rd" thg IRd‘qangod)

Rnt cpd I OnkK dsx I V gdm Iqudrgnlc)

Search BGO} BG3 e = M
Edge ( D0~D15 X S < AN} WAU
4 Pulse Width = Rdss SSK
L'dgr Rise/Fall Time Rdss DBK
Cear ATy Logic (10'0”5"10'031 1.3V )
Marks Bus
Rdss 4/ %

Copy Search
Settings To
Trigger
Copy Trigger
Settings To
Search

Search- Runt

Set the Search function for runt events.

Rd" cbg
( Rd" dog IRd‘ g Sxod)

Search

Rnt cpd I Onk dx I V gdm ISgcdrgnk:)

BGO} BG3 i

Search

Edge DO~D15 A 1T
4 Pulse Width
L gr Rise/Fall Time
e Logic 10.0ns-10.0S Rdsﬂ\fs"
Marks Bus ( Rdss1 DBK )
Copy Search -1.3V
Settings To
Trigger

Copy Trigger
Settings To
Search
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Searchd Rise/Fall Time

Set the Search function for rise and fall time events

( Rd" chg IRd‘tngxod)

Search

Rnt cpd I Rinod I V gdm Iquirgnlc)

Searct .
m BGO} BG3 —7~ High
Edge
¢ Pulse Width Y=
L qgr Rise/Fall Time oo 55K
Clear All \ Logic 10.0ns~10.0s

1.4V

Marks Bus
Copy Search
Settings To
Trigger
Copy Trigger
Settings To
Search

Rdssh DBK
-1.3V

*The source bus is determined from the bus trigger settings.
Zoom Key

H Position/ YYnnl Onrhkmm QdrdsYnnl &
( Setto 0 I Rdsen / I(”"' il GONRS'\/r)

( XXXXms X XXXXms X Fine )
Coarse
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Option Key

Accesses the functions in the Option menu.
Nodmnm

Knf b Function ™
@n kydq Generator ’

Logic Goes to the Logic Analyzer menu
Analyzer
Function .
Generator Goes to the Function Generator menu

110 Goes to the options I/O menu

*Note: Any option that is not installed will be grayealt.
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Default Settings

The default factory installed settings can be
recalled at any time by pressing the Defaultkey.

Acquie Mode: Sample XY: OFF
Interpolation: Sin(x)/x Sample rate: SPS
Record Length: Auto

Display Mode: Vector Persistence:240ms
Waveform intensity: 50% Graticule intensity: 50%
Waveform visuals: Gray Graticule: full EE

Channel Scale:100mV/Div CH1: On
Coupling: DC Impedance: 1 MY
Invert: Off Bandwidth: full
Expand: By ground Position: 0.00V
Probe: voltage Probe attenuation: 1x
Deskew: Os

Cursor Horizontal cursor: Off Vertical Cursor: Off

Measure Source: CH1 Gating: Screen
Display: Off High -Low: Auto
Statistics: Off Mean & Std Dev

Samples: 2

Horizontal Scale: 10us/Div Position: 0.000s

Math Sourcel: CH1 Operator: +
Source2: CH2 Position: 0.00 Div
Unit/Div: 2 00mV Math Off

Test App: Go-NoGo

Trigger Type: Edge Source: CH1

61



GWINSTEK GDS2000A Serie$Jser Manual

Coupling: DC Alternate: Off
Rejedion: Off Noise Rejection: Off
Slope: Positive Level: 0.00V
Mode: Auto Holdoff: 10.0ns
Utility Hardcopy : Save Ink Saver: Off
Assign Save To: Image File Format: Bmp
Search Search: Off
Segments Segments: Off
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Built-in Help

The Help key accesses &ontext sensitive help menu. The help menu
contains information on how to use the front panel keys.

PanelOperation 1. Press theHelpkey. The &
display changes toHelp
mode.

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

Example: Help on
the Display key

Home Key Press theHomekey to return to
the main help screen.

Go Back Press theBackkey to go to the
previous menu page.

Exit Press theHelp key again or press
the Exit key to exit the Help
mode.
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Basic Measurement

This section describes the basic operations required in capturing
and viewing the input signa |. For more detailed operations, see the
following chapters.

 CursorMeasur ement B5from page
g ConfigurationloOls from page

Before operating the oscilloscope, please see the Getting Started
chapter, page 10.

ChannelActivation

ActivateChannel 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
beside the VOLTS/DIV dial: CH1: yellow, CH2:
blue, CH3: pink and CH4: green.

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

CH1 CH2 CH3 CH4

De-activate To de-activate a channel, press —

Channel the corresponding channelkey
again. If the channel menu is
not open, pressthe channelkey
twice (the first press shows the
Channel menu).
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Default Setup To activate the default state,
press Default

Autoset

Background The Autoset function automatically configures the
panel settings to position the input signal to the
best viewing condition . The GDS-2000A
automatically configures the following parameters.

1 Horizontal scale
1 Vertical scale
1 Trigger source channel

There are two operating modes for the Auto set
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 thewaveform to the
screenby removing any DC component.

PanelOperation 1. Connect the input signal to the @
GDS-2000A and press the Autoset

key.
2. The waveform appears in the center of the
display.

Before After

3. To undo Autoset, press Undo
Autosetfrom the bottom menu.
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Change modes 1. Choose betweenFit Screen Mode
and AC Priority Modefrom the riori

bottom menu.

2. 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 frequency is less than 20Hz
1 Input sign al amplitude is less than 30mV

& The Autoset key (pagé6) does NOT automatically
Note activate the 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 usi ng the Single
Trigger mode.

Stop mode icon When in Stop mode, the Stop icon
appears at the top of the display.

26 Jul 2812 |

(1) [ 89:19:32 |

Jul 2812 ]
89:19:23 |

ETﬁg'dj

Triggered icon

@ [®

Freeze WaveformPress theRun/Stopkey once.  Stop:

by Run/Stop Key The Run/Stop key turns red. ﬁ

The waveform and signal
acquisition freezes.

To unfreeze, pressthe Run/Stop Run:

key again. The Run/Stop key ~ ((amsd) — ("anmid”)

turns green again.

FreezeWaveform Press theSinglekey to go into .
by Single Trigger the Single Trigger mode. The (Come )=

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 the scope has
triggered, it will remain in  Stop
mode, until the Singlekey is
pressedagain or the Run/Stop
key is pressed
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Waveform The waveform can be moved or scded in both Run

Operation and Stop mode, but in different manners. For
details, see pagel30(Horizontal position/scale)
and page 137 (Vertical position/scale).

Horizontal Position/ Scale

For more detailed configuration, see page 130

SetHorizontal ~ The horizontal position knob <] ovrswm >
Position moves the waveform left and

right. ((®
N\

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 the right of H icon.

[ 5S@6ns (@ 5.806ns |

] ]
SelectHorizontal To select the timebase (scale), SH.D.CRY
Scale turn the TIME/DIV knob; left
(slow) or right (fast) .
Range 1ns/div ~100s/div, 1-2-5 incremens
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The Time/Division rate is displayed to the left of the
icon at the bottom of the screen.

[ 5@8ns (§ 5.886ns |

|

Displaybar 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

Slow

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

A The Sample rate changes according to the
Note time/division and record length See pagd 09.
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VerticalPosition/ Scale

For more detailed configuration, see pagel37.

SetVertical To move the waveform up or ONRISHIM

Position down, turn the vertical position /’*\\\
knobfor each channel. ((O'

\
=

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

Run/Stop The waveform can be moved
mode vertically in both Run and Stop
mode.
Selet Vertical To change the vertical scale, UNKSR.CHJ
Scale turn the VOLTS/DIV knob; left e
(down) or right (up). ®

Range 1mV/ 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.
Measurements can be made with both the analog channels and the
digital channels*, however the digital channels are only limited to a
selectnumber of time measurements. *Logic analyzer option
needed for digital channels.

Measurementlitems

V/l Measurements Time Meas. DelayMeas.

Overview Frequency* M FRR 111

Period* m FRF ﬂ_\j{
RiseTime J[ FFR ﬂ_\j{
Falime . FFF ﬂ:ﬁ
ov L we AL ﬁ"ﬁ

wahe  Tf R T
Dutycycle* j;__;U_ LFR JJE‘L\_\:I\{

+Pulses ﬂ_ﬂ_l_url LFF JJEL_\J\i

12z
-Pulses

U Phase ﬂ*—ﬁz*
— -
+Edges =
ROVShoot -Bdges
FOVShoot
RPREShoot
FPREShoot

*The logic analyzer option is needdd use thedigital
channelsfor theseautomatic measuremers.

Pk-Pk
Voltage/Current %" Difference between positive
Measurement ~ (P€akto L. Ll and negative peak.

peak (Emax T min)
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Max Positive peak.

Min Negative peak.

Amplitude |~ ~ Difference between the
ﬁl\rl global high and value and
the global low value,
measured over the entire
waveform or gated region.
(=highT low)

High s~ ~ Global high voltage . See
IILFL page 81 for details.

Low Global low voltage . See page
i‘“‘“" 81for details.

The arithmetic mean value is
calculated for all data
samples as specified by 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 fﬁﬁfﬁﬁ.

RMS ~ The root mean squareof all
data samples specified by the

Gating option.

Cycle RMS I T 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 d
% the waveform and subtracts
it from the negative area. The
ground level determines the
division between positive
and negative areas.
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Cycle Area 3™~  The Summation based on all
data samples within the first
cycle found in the gated
region.

ROVShoot #I[iz.-"

FOVShoot | Fall overshoot

Rise overshoot

RPREShoot [T Rise preshoot

FPREShoOt m.if4

Fall preshoot

Time Frequency /ft E Frequency of the waveform.
Measurement T

Period Waveform cycle time.
m (=1/Freq)

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

FallTime ﬁ\& The time required for the
— falling edge of the first pulse
to fall from the high
reference value to the low
reference value.
+Width _-l-_-'L Positive pulse width .

+—

dwidth U Negative pulse width .

+—F

Duty Cycle f J[ Ratio of signal pulse
— compared with whole cycle .
=100x (Pulse Width/Cycle)

+Pulses M\J‘L Measures the number of
12371 positive pulses.
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-Pulses

+Edges

-Edges

- Measures the number of

122 n

negative pulses.

“TI" Measures the number of

positive edges.

T Measures the number of

negative edges.

Delay
Measurement

FRR

FRF

FFR

FFF

LRR

LRF

LFR

LFF

Time between:
Source 1 first rising edge and
Source 2 first rising edge.

Time between:
Source 1 first rising edge and
Source 2 first falling edge.

Time between:

Source 1 first falling edge
and Source 2 first rising
edge.

Time between:

Source 1 first falling edge
and Source 2 first falling
edge.

Time between:
Source 1 first rising edge and
Source 2 last rising edge

Time between:
Source 1 first rising edge and
Source 2 last falling edge

Time between:
Source 1 first falling edge
and Source 2 last rising edge

Time between:

Source 1 first falling edge
and Source 2 last falling
edge.
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Phase H+_t|z+ The phase difference oftwo
[T signals, calculated in
CIY degrees.

tl _
—x 360

t2

|
|

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

Add Measurement

The Add Measuremenfunction allows y ou to add up to eight
automatic measurement items onthe bottom of the screen from any
channel source.

Add 1. Press theMeasurekey.
Measurement
Item

Ldrtod

2. PressAdd Measurementrom the
bottom menu.

3. Choose eithera V/I, Timeor Delay
measurement from the side menu
and choose the type of
measurement you wish to add.

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

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

Curren)  Cycle RMS,Area, Cycle Area,
ROVShoot, FOVShoot, RPREShoot,
FPREShoot
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Time Frequency, Period, RiseTime,
FallTime, +Width, éWidth, Duty
Cycle, +Pulses,-Pulses, +Edges-
Edges

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

. All measurements will be displayed in a

window on the bottom of the screen. The
channel number and channel color indicate the
measurement source.

For the analog inputs: yellow = CH1,

blue = CH2, pink = CH3, green = CH4.

@Hin  -3.92v @Panplitude  2.39k0  PHigh

{PLow -3.76Y §PEFRF  295.9us [112033]]

Choose a Source The channel source for measurement items can be

1. To set the source, press either the

set either before or when selecting a measurement
item.

Sourcelor Sourcexey from the
side menu and choosethe source.
Source 2 is onlyapplicable for
delay measurements.

Range CH1~ CH4, Math*, DO~D15**

*The math source cannot include any digital
(D0~D15) inputs.

**Only available with the Logic Analyzer
option.
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Remove Measurement

Individual measurements can be removed at any time using the
Remove Measurement function.

Remove 1. Press theMeasurekey.
Measurement
Item
2. PressRemove Measuremefibm the
bottom menu.

3. PressSelect Measuremeand select
the item that you want to remove
from the measurement list.

RemoveAll Items PressRemove Alto remove all the
measurement items.
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Gated mode

Some automatic measurements can bdimitedt o a ogatedd ar
between cursors. Gating is useful for measuring a magnified

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

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

Between Cursors.

Set GatingMode 1. Press theMeasurekey. -

2. PressGating from the bottom
menu.

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

CursorsOn If Between Cursoris selected,the Page85
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 ty pe measurements.

View 1. Press theMeasurekey.
Measurement
Results

2. PressDisplay All from the bottom
menu.

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

Range CH1~CH4, Math, DO~D15

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

Mazc

Hip

fmLitude 4 FallTife

High 3.7 Hidth

Low ~Hidth
Dutycycle

Remove To remove the measurement results,
Measurements press OFF.
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Delay Delay type measurement is not available in this

Measurements mode as only one channel is used as the source
Use the Individual measurement mode (page 76)
instead.

Digital Channels Only Frequency, Period, +Width, -Width and Duty
Cycle measurements are supported for digital
channels.

High Low Furction

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 measuri ng.

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

i low
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Min-max Sets the highlow values as the
measured minimum or maximum
measured values.

Set HighLow 1. Press theMeasurekey. L rid

menu.

2. PressHigh-Lowfrom the bottom -

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

Restore Default To return to the default High -Low
High-Low settings, pressSet to Defaults
Settings
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Statistics

The Statistics function can be used to view a
number of statistics for the selected automatic
measurements. The following information is
displayed with the Statistics function:

Background

Value Currently measured value

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

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

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.

Set HighLow 1. Press theMeasurekey.

2. Select at least one automatic Page76
measurement.
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3. Set the number of samples to be
used in the mean and standard
deviation calculations.

Samples: 2~1000

4. PressStatisticsfrom the bottom
menu and turn the Statistics

function on.

5. The statistics will appear at the bottom of the
display in a table.

Reset Statistics To reset the statistics calculations,
press Reset Statistics
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Cursor Measurement

Horizontal or vertical cursors are used toshow the position and
values of waveform measurementsand 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.

(page 129).

UseHorizontal Cursors

PanelOperation/ 1. Press theCursorkey once.
Range

Btang

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

3. When the H Cursor is selected H Cursor
repeatedly pressing the H Cursor |
key or the Seleckey will to ggle OR
which cursor is selected.

<
Kk

Rdidbs

Range Description
Left cursor (i¥) movable, right
| i cursor position fixed
Right cursor () movable, left
| cursor position fixed
Left and right cursor (d+8)
|1 movable together
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Select Units 6.

Phase or Ratio 7.
Reference

Example

The cursor position Jd-ee 14w

7.84ns 1.48V

information appears on the [FESECEEEEE

. dursdt B8.88V/s
top left hand side of the
screen

Cursordd  Hor. position, Voltage/Current
Cursor®  Hor. position, Voltage/Current

JA Delta (difference between cursors)
dv/dt or dl/dt

Use the Variableknob to move the U@QHBAKD

movable cursor(s) left or right. @

To change the units of the
horizontal position, press H Unit.

Units S, Hz, %(ratio), (phase)

To set the 0% and 100% ratio or the

Oeand 360ephase referencesfor the
current cursor positions, press Set

Cursor Positions As 100%

sa'd| 11| | 26 dul 2812
(rig'd] () | ™ iv'ar a0

/ Horizontal \_ =/
cursors
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FFT FFT cursors usedifferent O e e

O @2.2788GHz  -51.4dB

vertical units . For FFT details, [REIEsEENaRL
drdt -58.8ndB-Hz
see page96.

Cursord  Hor. position , dB/V oltage
Cursor®  Hor. Position, dB/V oltage

A Delta (difference between cursors)
dVv/dtor d/dt

Example

Horizontal
cursors

XY Mode XY mode cursors measure a number of X by Y
measurements.

1
2]

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

Cursorf®  Time, rectangular, polar co-
ordinates, product, ratio.
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JAN Delta (difference between cursors)

Example Horizontal
cursors
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Use Vertical Cursors

PanelOperation/ 1. Press theCursorkey twice.
Range

Btgng

2

x

2. PressV Cursorfrom the bottom
menu if it is not already selected.

3. When the V Cursor is selected, W EurEED
repeatedly pressing the V Cursor -
key or the Seleckey will toggle

R
which vertical cursor is selected.
Rdldbs

©)

Range

Upper cursor movable, lower
S cursor position fixed

Lower cursor movable, upper
""""" cursor position fixed

Upper and lower cursor movable
I together

O B8.88x 87.5x

4. The cursor position T e
information appears on the RS
top left hand side of the -

screen.
1,0 Time: cursor 1, cursor 2
o a Voltage/Current: cursorl, cursor2
A Delta (difference between cursors)

dv/dt or dl/dt
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5. Use theVariableknob to move the U@RHAKD
cursor(s) up or down.

Select Units 6. To change the units of the vertical
position, press V Unit.

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

Base or Ratio 7. To set the 0% and 100% ratio

Reference references for the current cursor
position, press Set Cursor Positions
As 100%

Example ' i | o) (1) | =

Horizontal
cursors
S —

Vertical
~ cursors

W 1 owsnan: |

FFT FFT has different content. For  jiinsethesum
FFT details, see paged6. 4125256z £72.648
dodt -58.8ndB Hz
1,0 Frequency/Time: cursorl, cursor2
o a dB/V: c ursorl, cursor2
A Delta (difference between cursors)
d/dt
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Example
Horizontal
¢ cursors 3
Vertical '
cursors
XY Mode XY mode cursors measure a number of X by Y

measurements.
0
2]

Cursorid  Rectangular, polar co-ordinates,
product, ratio.

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

YA Delta (difference between cursors)
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Example

Vertical

cursors

S—
Horizontal

cursors @ 0w
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Math Operation

Overview

Background Math operation runs addition, subtraction,
multiplication, division, FFT, or certa in advanced
math functions for waveform manipulations using
the input signals or reference waveforms (Refl~4)
and shows the result on the display. The resulted
waveform characteristics can be measured using
the cursors.

Addition (+) Adds the amplitude of two signals.
Source CH1~4, Refl~4

Subtraction ¢f)  Extracts the amplitude difference between two
signals.

Source CH1~4, Refl~4

Multiplication (x) Multiplies the amplitude of two signals.

Source CH1~4, Refl~4
Division (+) Divides the amplitude of tw o signals.
Source CH1~4, Refl~4
FFT Runs FFT calculations on a signal. Four types of

FFT windows are available: Hanning, Hamming ,
Rectangular, and Blackman.

Source CH1~4, Refl~4 f(x)
d/dt Different iate the source waveform.
Source CH1~4, Refl~4 f(x)
Wit Integrate the source waveform with respect to
time.
Source CH1~4, Refl~4 f(x)
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a Performs a square root calculation.
Source CH1~4, Refl~4, f(x)

Hanning FFT Frequency resolution Good

Window Amplitude resolution Not good

Suitable for.... Frequency measurement on
periodic waveform s

Hamming FFT  Frequency resolution Good

Window Amplitude resolution Not good

Suitable for.... Frequency measurement on
periodic waveform s

Rectangular FFT Frequency resolution Very good

Window Amplitude resolution Bad

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

Blackman FFT  Frequency resolution Bad

Window Amplitude resolution Very good

Suitable for.... Amplitude measurement on
periodic waveform s

Addition/SubtractionMultiplication /Division

PanelOperation 1. Press theMath key. L &G

2. Pressthe Math key on the lower
bezel.
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3. SelectSource from the side menu

Range CH1~4, Ref-4

4. PressOperatorto choose the math
operation.

Range +, -, X, +

5. SelectSource Zrom the side menu.

Range CH1-~4, Ref~-4

6. 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, sourcel, operator,
source2, Unit/div

Example

Position and Unit To move the math waveform
vertically, press thePositionkey from i
the side menu and use theVariable
knob to set the position.
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Range 012.00 Div ~ +12.00 Div

To change the unit/div settings, press
Unit/ div, then use theVariable knob to
change the 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

=

PanelOperation Press theMath key.

2. PressFFT from the bottom menu.

L @G

3. Select theSourcefrom the side
menu.

Range CH1~4, Ref~4, f(x)*

*the f(X) source is set in the advanced math
function, page 100.
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4. Press theVertical Units key from
the side menu to select the vertical
units used.
Range Linear RMS, dBV RMS

5. Press theWindowkey from the side
menu and select the window type .

Range Hanning, Hamming , Rectangular,
and Blackman.

6. The FFT result appears. For FFT, the horizontal
scale changes from time to frequency, and tre
vertical scale from voltage/current to dB/RMS .

\
Source

Position and To move the FFT waveform vertically,

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

Range 812.00 Div ~ +12.00Div

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

and then use the Variable knob.

Range 2mV~1kV RMS, 1~20 dB
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Zoom and Offset To zoom into the FFT waveform, press
Zoomuntil the x timesparameter is

highlighted and then use the Variable
knob.

Range 1x ~ 20x

To horizontally offset the FFT
waveform, press Zoomuntil the
frequencyparameter is highlighted and
then use theVariable knob.

Clear FFT

To clear the FFT result from the L &G
display, press the Math key again. @

Advanced Math

Background

The advanced math function is used to perform a
number of advanced math functions such as
differentiation or integration of asource
waveform.

The f(x) source function (as used in the FFT
function) can also be set from the advanced menu.

Panel Operation 1. Press theMath key. L &G

98

2. PressAdvancedMath from the
bottom menu.

D@

3. Select theOperatorfrom the side
menu.

Range d/dt, &dt
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4. Select theSourcerom the side
menu.

Range CH1~4, Ref~4, f(x)*

*the f(x) source is setwith the Edit F(x)
function, page 100.

5. The math result appears. For the
differential/integral operations , the unit/div
scale changesaccordingly .

Position and Unit To move the math waveform
vertically, press Positionand use the
Variable knob.

Range 812.00 Div ~ +12.00 Div

To select the vertical scale ofthe math
waveform, pre ssUnit/div and use the |45

Variable knob.

ClearAdvanced To clear theadvanced math result L &G
Math from the display, press the Math key
again.
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Edit F(x)

Background The f(x) source is a userdefined math function that
can be wsed as a source waveform for the FFT or
advanced math functions. The f(x) source
waveform is created by the addition, subtraction,
multiplication or division of two input waveforms.

Panel Operation 1. Press theMath key. L &G

2. PressAdvanced MatHrom the
bottom menu.

3. Press theEdit f(x) key to edit the
f(x) waveform.

4. SelectSource Xrom the side menu
Range CH1~4

5. PressOperatorto choose the math
operation.

o
=
|
o

Range +, -, X, +

6. Seled Source drom the side menu.
Range CH1~4

7. The f(x) source waveform is now
set, pressGo Backo return to the
Advanced Math menu.
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Vertical View (Channel)..........cocooiiiiiiiiiicmm e 137
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Acquisition

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

SelectAcquisition Mode

Background The acquisition mode determines how the samples
are usedto 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 glitches 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

PanelOperation 1. Press theAcquirekey. @opt g

Modeon the bottom menu.

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

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

Mode Sampk, Peak Detect,
Average
Average 2,4,8,16, 32, 64, 12¢
sample 256
Example Sample Peak Detect

Average (256 times)
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Digital Filter

Background The digital filter function can remove unwanted
components, such as noise, from the desired
signal.

The filtering only functions during continuous
acquisition using either the Sample or Peak detect
mode.

The cut-off frequency range and step resolution of
the digital filter is expressed as a fraction of the
underlying sample rate, as shown below.

Range 1% ~ 49% of sample rate Off
Resolution 1% of sample rate

Panel Operation 1. Press theAcquirekey.

2. PressModeon the bottom menu.
Sample)

3. To set the acquisition mode to
Sample or Peak Detect.

4. PressDigital Filter and set the
digital frequency using the

Variable knob.

Turn the Variable knob fully
anticlockwise to turn the digital
filter off.
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ShowWaveform in XYMode

Background The XY mode maps the input of channel 1 to the
input of channel 2. In 4 channel models, theinput
of channel 3 can bemapped to the input of channel
4. This mode is useful for observing the phase
relationship between waveforms.

Reference waveforms can also be used in XY
mode. Refl is mapped to Ref2 and Ref3 is mapped
to Ref4. Using the reference waveforms is the same
as using the channel input waveforms.

Connection 1. Connect the signals to
Channel 1 (X-axis) and
Channel 2 (Y-axis) or
Channel 3 (X2-axis) and
Channel 4 (Y2-axis).

2. Make sure a channel pair is active -
(CH1&CH2 or CH3&CH4). Press (=)~
the Channel key if necessary.A
channel is active if the channel key
is lit.

=

PanelOperation Press theAcquiremenu key.

2. PressXY from the bottom menu.

menu.

3. ChooseTriggeredXY from the side -
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X-Y mode is split into two windows. The top window
showsthe signals over the full time range. The botto
window shove XY mode.

(PrTrig) (7] }

C}
C}
]

108.892KHz )

To move the X Y waveform position, use the
vertical position knob: Channel 1 knob moves the
X'Y waveform horizontally, Channel 2 knob moves
the X Y waveform vertically. Similarly, the X2 and
Y2 axis can be positioned using the channel 3 adl
channel 4 vertical position knobs.

CH2

ONRISIM

O

The horizontal position knob and Time/Div knob can
still be used under the XY mode.

Turn Off XYMode To turn off XY mode, choose OFF (YT) -
mode.
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XYMode Cursors can be used with XY mode.  Page85
See the Cursor chapter for details.

Set the Samphg Mode

Background The GDS-2000A has two types of sampling modes:
ET (Equivalent Time) and Sin(x)/x interpolation .
Equivalent time sampling is able to achieve a
sample rate of 100GSa/s when sampling periodic
waveforms. Sin(x)/x interpolation usesa sinc
interpolation formula to reconstruct a continuous
signal between sampled points.

Sin(x)/x One sample of data is used to
reconstruct a single waveform.
Sin(x)/x sampling should be used
when the time base is relatively
slow or if single shot events need to
be captured.

Equivalent Sampled data is accumulated a

time sampling number of times to reconstruct a
single waveform. This increases the
sampling rate, but can only be used
for repetitive signals. This mode is
usually used when the time base is
too fast for real-time sampling.

PanelOperation 1. Press theAcquirekey.

2. Press theET/sin(x)/x key on the
bottom menu to toggle between
equivalent time sampling (ET) and
sin(x)/x interpolation.
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The sampling rate will be shown on the bottom right
hand corner

Sampling Sample

Set the Record Length

Background The number of samplesthat can be stored is set by
the record length. Record length is important in an
oscilloscope as it allows longer waveforms to be
recorded and/or allows higher sampling rates to
be achieved when equivalent time sampling is
used.

There are two record length settings, Auto and
Short. The Auto setting will set the record length to
maximum record length available, depend ent on
the scope settings. The Short setting will set the
record length to 1M.

The maximum record length for t he GDS-2000A
depends on the number of active channels, which
channels are active and whether the normal or
single shot triggering mode is used. The table
below describes the record lengths that are
available for each triggering mode.
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TriggerMode
ChannelSetting Single  Normal Auto
CH1 on 2M 1M 1M
CH2 on 2M 1M 1M
CH3 on 2M M 1M
CH4 on 2M 1M 1M
CH1, CH3 on 2M 1M 1M
CH1, CH4 on 2M 1M 1M
CH2, CH3 on 2M 1M 1M
CH2, CH4 on 2M 1M 1M
CH1, CH2 on 1M 500k 500k
CH3, CH4 on 1M 500k 500k
CH1, CH2, CH3 on 1M 500k 500k
CH1, CH2, CH4 on 1M 500k 500k
CH2, CH3, CH4 on 1M 500k 500k
CH1, CHS, CH4 on 1M 500k 500k
CH1, CH2, CH3, CH4 0i1M 500k 500k

Panel Operation 1. Press theAcquirekey. @pt Iy

2. Press theRecord Lengtlkey on the -

bottom menu and choose Auto or
Shortmode.
AN t The sampling ratemay also be changed when the
ote

recordlengthis changed
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Segmented Memory Acquisitio@verview

The advanced segmented memory utility all ows the scope memory
to be divided 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 onl y
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 point.

Normal acquisition mode example:

Normal memory acquisition period Rearm time Next trigger

111



GWINSTEK GDS2000A Serie$Jser Manual

Segmented memory acquisition example:

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

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

the number of events that can be effectively captured with the same
acquisitonmemory . Al so notice that the scope d
rearm the trigger between each segment, this makes the segmented

memory function especially useful for high speed signals. The time

between each £gment is also recorded so that accurate signal

timing can also be measured.

The segmented memory function also supports automatic
measurementsfor each segment orstatistics for all the captured
segments.

The Advanced Segment Memory Utility is applicable for both
analog and digital channels.
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SegmentsDisplay
Run/Stop Indicator

(3 =) - J (1) (7)™ 5ervie |

Progress Indicator

@ 1 neB1akHz )

[ s @ B.8aes || @ 1 ieanw  0c|
Indicates the number of
segments that have to been
captured relative to the set

Progress Indicator [Retztefl=111Rs]
1818
number of segments.

Run/Stop Irdicator D Stop: The segments have finished
acquiring or have been stopped.

B Run: The scope isready to acquire
segments.
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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.

Panel Operation 1. Press theAcquirekey. @opt h

2. PressSegmergon the bottom
menu.

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

Num of Seg 1~2048

Set to Maximum Sets to 0 segments

Set to Minimum  Sets to 2048 segments

Note The Select Segments icon is only available when
when 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 pagel44for
configuring the trigger settings.

Run Segments 1. Toggle SegnentsOn from the bottom menu.
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Note The first time Segmentedmemory is turned on the
segments will automatically be run. Each segment
will be automatically captured. The progress of
capturing the segments is shown at the top of the
display.

2. The scope will automatically start
acquiring segments. The progress 1618
of the segmented memory capture
is shown in the Progress Indicator.

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. Run|
3. When the scope has finished acquiring

segments, pressSegments Ruto toggle the
mode to the Segments Stomode.

Alternatively, the Run/Stopcan be
pressed.

4. The Stop Indicator will be shown D
when in the Stop mode.

The scope is now ready to navigate or analyze the
acquired segments.
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Rerun Segmentecl. To rerun the segments, press theSegments Stop
Acquisition key to toggle the mode back to the Segments
Run mode.

Alternatively, press the Run/Stop
key again.

2. Repeat steps 3 and 4 in the section above when
the segmented acquisition has completed.

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

Navigate Segmented Memory

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

Operation 1. PressSelect Segmenfsom the
bottom menu. This key will be
available in the Stop mode.

2. To navigate to the segment of
interest, pressCurrent Segrom the 10
side menu and use the Variable

knob to scroll to the segment of
interest.

Alternatively, the Set to Minimum
and Set to Maximum keys can be
used to jump to the first and last
segment respectively.
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3. The position in time of the selected
segment relative to the time of the
first segment is shown in the

Segments Timkey.

Play Through Each Segment

Background When the 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 isSegments Stomode. See
page 114for details.

2. Press the Play/Pause key to run
through the acquired segments in
numerical order.

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

T 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.
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Segment Measurement

Background The Segmentedmemory function can be used in
conjunction with the automatic measurements in
the Measurement menu. Please note that digital
channels arenot supported for measurement using
segments.

Display All The Display All function wikkhow all
the acquired segments
simultaneously

Segments This function willeither perform

Measure  statistics calculatiois on the
segments or tabulate a listf the
measurementresults.

Segments Provides configuration information

Info common for all the acquired memor
segments.
Display All
Operation 1. PressAnalyze Segmentisom the

bottom menu.

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

2. Press Display All
[ On |
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3. The display will show all the acq uired
segments on the display simultaneously. The
currently selected segment will be
superimposed over the top for reference
purposes.

Example

Automatic Measurement

Background The Segments Measure functionallows you to
view automatic measurements for the segments in
statistical bins or as a list displaying the result of
each automatic measurement.

Statistics This function will bin the
measurementresults 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.
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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.

Note To useautomatic measurements with the
segmented memory, automatic measurements
must first be selected from the Measure menu
before the segmented memory function is run.

Digital channels cannot be used with this function.

Sety Press theMeasurekey and select
any singlesource measurement
from the Add Measurementnenu.

Ldrtod

See pager6for details on how to
add automatic measurements.

Operation 1. PressAnalyze Segmentsom the
Segmentsmenu.

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

2. PressSegments Measure

3. Select either the
statistics or the
measurement list from
the side menu. Statistics  List
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4. The statics table 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, ‘
press Plot Sourceo choose LBEEIHISY

which automatic
measurement to use for the
statistics calalations. The
statistics for only one
automatic measurement
can be viewed at a time.

i

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

Range CH1 ~CH4

Statistics Results This function will bin the measurement results of
the selected automatic measurement into a user

defined number of bins.

Setup 1. To select the number of bins for the
statistics, pressDivided byand
select the number of bins with the
Variable knob.

Range 1~20 bins

2. PressSelectand use the Variable
knob to view the measurement
results for each bin.

a @

121



GWINSTEK GDS2000A Serie$Jser Manual

EXampIe Segment Plot: §) Pk-Pk
L. Sunnary plot of measurenent results for acquired segnents.
Statistics

Select cursor Bin count

1 2 3
Overall Statistics:
i Hean 2.58V

.88z Count:1l Measured : 18 Unneasured : 8
Bin Range: 2.46Y72.46U

Statistics of currently
selected bin

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

Setup 1. PressSelectand use the variable
knob to scroll throug h each
segment.
Examp|e: © Seanent Sunnary
View and examine measurement results for acquired segments.
Measurement Ses., Free Measurement types
List Select IR

1.881k
1.@80K
1.@80k

cursor

easurement results

1
2
3
4
5
6
7
8
9
a

1
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Segment Info

Operation 1. PressAnalyze Segmentsom the
bottom menu.

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

2. PressSegnents Info E

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

Info: Sample rate, Record length,
Horizontal, Vertical

DSO Segmented Info.

Sanp lerate : 58BKSPS

Record Length: 1888 points
Horizontal : B8.888s @ ZBBus-div
Vertical: ) B ~div
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Display

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

DisplayWaveform asDots or Vectors

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

PanelOperation 1. Press theDisplay menu key.

2. PressDot Vectorto toggle between -

Dot and Vector mode.
Range Dots Only the sampled dots are displaye:
Vectors Both the sampled dots and the

connecting line are displayed.

Example: Vectors (square wave)  Dots (square wave)
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Setthe Level of Persistence

Background The persistence function allows the GDS-2000A to
mimic the trace of a traditional analog oscilloscope.
A waveform trace can be
for designated amount of time.

PanelOperation 1. Press theDisplaymenu key.

2. To set the persistence time, press
the Persistencenenu button on the

bottom bezel.

3. Use the Variable knob to select a
persistence time.

Time 16ms~10s, Infinite , Off

Clear To clear persistence, pressClear E
Persistence

Set the IntensityLevel

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.

PanelOperation 1. Press the Display menu key. ——

2. PresslIntensity from the bottom C]

menu.
Waveform 3. To set the waveform intensity, press Waveform
Intensity Intensity and edit the intensity.
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Range 0~100%

Graticule 4. To set the graticule intensity, press Graticule
Intensity Intensity from the side menu and edit the
intensity value.

Range 10~100%

Example Waveformintensity @  Waveformintensity 100%

al )

Graticule Intensity 10%  Graticule Intensity 100%
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Set theWaveformintensity Type

Baclground The intensity gradient of a signal can be set to
grayscale or color. If intensity is set to color, the
intensity gradient is analogous to a thermal color
gradient where high intensity areas are colored red
and low intensity areas are colored blue.

PanelOperation 1. Press theDisplay menu key. @

2. PressWaveformfrom the bottom

menu to toggle the intensity type.

Range Gray, Color

Example
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SelectDisplayGraticule

Panel Operation 1. Press theDisplay menu key.

2. PressGraticulefrom the bottom
menu.

3. From the side menu choose the
graticule display type.

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

Grid Show thefull grid without the X
and Y axis.

Cross Hair Shows only the center X
and Y frame.

Frame Shows only the outer frame.
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Freeze theNaveform(Run/Stop)

For more details about Run/Stop mode, see page 68.

PanelOperation 1.

Turn OffMenu

Press theRun/Stopkey. The  ((amsd)— (amat)

Run/Stopkey turns red and
waveform acquisition is
paused.

The waveform and the trigger
freezes. The trigger indicator on
the top right of the display shows
Stop.

To unfreeze the waveform, ﬁ

press the Run/Stopkey
again. The Run/Stop key
turns green again and
acquisition resumes.

PanelOperation 1.

Press theMenu Off key
below the side menu keys to
reduce amenu. The menu
key needs to be pressed
each time to reduce one
menu.

L dnt Nee

See page35for more
information.
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Horizontal View

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

Move WaveformPosition Horizontally

< ONRHSHIM >
PanelOperation The horizontal position knob moves

the waveform left/right.

O
N/

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

ResetHorizontal 1. To reset the horizontal position,
Position press the Acquire key and then
press Reset H Position to 0fsom the C]

bottom menu.

RunMode 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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SelectHorizontal Scale

SH. D.CHJ
SelectHorizonta To select the timebase (scale), turn the

Scale TIME/DIV knob; left (slow) or right
(fast).
Range 1ns/div ~ 1M®s/div, 1-2-5 increment

The timebase indicator updates as the TIME/DIV
is adjusted.

HorizBhtal
position

Time base

RunMode In Run mode, the memory bar and waveform size
keep their proportion. When the time base
becomes slower,roll mode is activated (if trigger is
set to Auto).

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

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

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

Timebase O50ms/ di v

Trigger all modes

RollMode m Updates and moves the waveform
gradually from the right side of the
display to t he left. Automatically selected
when the timebase (sampling rate) is slow.

Timebase  (OLOOms/div

Trigger all modes

Roll mode
i)

Select RolIMode 1. Press the TriggerMenukey.

Manually
2. PressModefrom the bottom menu
and selectAuto (Untriggered Roll)

from the side menu.
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Zoom WaveformHorizontally

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

PanelOperation 1. Press theZoomkey.

2. The Zoom mode screen appears.

window
el

__,.--/4(:“ time Horizontal

base position

Horizontal To scroll the waveform left or right, U@HEAKD
Navigation use the Variable Positiorknob.

To reset the horizontal position, press
H Position/Set to 0 .BPBs
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Zoom To increase the zoom range, use the St D.CRY
TIME/DIV knob.

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

Sus (g ©.888s

Move the Zoom Use the Horizontal Pogion knob to pan <] owes: [>
Window the zoom window horizontally.

AN
O
Nt/

{

The position of the zoom window,
relative to the horizontal position is
shown on the Zoom Position/Set to.0
key.

To reset thezoom position, press
Zoom Position/Set t0.0 .888s

Scroll Sensitivity To alter the scrolling sensitivity of the
zoom window, press the Zoom Positio
key to toggle the scrolling sensitivity.

Sensitivity Fine, Coarse

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

Position 0Os.

Exit To go back to the original view, press
the Zoomkey again.
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Play / Pause

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

Note If the Segmented memory function is turned on,
pressing the play pause key will play through
memory segments. See pagel17for information.

PanelOperation 1. Press thePlay/Pausenenu key.

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 wa veform will be shown
in the top and the zoomed section will be
shown in the bottom.

Zoom

window

Zoom time Horizontal
base position
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Zoom To increase the zoom range, use the St D.CRY
TIME/DIV knob.

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

Sus (g ©.888s

ScrollSpeed To alter the scrolling speed of the
zoom window, press the Zoom Positio
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.

Speed Speed
Right /"  oveswn > Left

N
O
\ Y

==

Reset the Zoom To reset both the zoom position, press
Position ResefPosition to 0s

Pause Press thePlay/Pauseey to pause or >/l
resume playing the waveform.

Reverse DirectionPress thePlay/Pauseéey when at the >/l
end of the record length to play back
through the waveform in reverse.

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

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

Move WaveformPosition Vertically

ONRKBHNM
PanelOperation 1. To move the waveform up or

T
down, turn the vertical position ((@
knob for each channel. -

2. As the waveform moves, the vertical position of
the cursor appears at the bottom half of the
display.

Viewor Reset 1. Press a channel key The vertical BGO
VerticalPosition position is shown in the tJPosition/
4Set to Osoft key.
2. To change the position, press
4JPosition/ Set to 0o reset the
vertical position or turn the vertical
positionknob to the desired level.

Run/StopMode The waveform can be moved vertically in both
Run and Stop mode.

SelectVertical Scale

PanelOperation To change the vertical scale, turn the
VOLTS/DIV knob; left (down) or

(%]
@)
right (up). :
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The vertical scale indicator on the [ ]
bottom left of the display changes

accordingly for the specific channel. 1

Range 1mV/div~10v/di v ( 1M%) .
increments

StopMode

In Stop mode, the vertical scale setting can be
changed.

SelectCoupling Mode

PanelOperation 1. Pressachannelkey. BGO

2. PressCouplingrepeatedly to toggle
the coupling mode for the chosen GND)

channel.

Range

2] DC coupling mode. The whole
portion (AC and DC) of the signal
appears onthe display.

AC coupling mode. Only the AC
portion of the signal appears on the
display. This mode is useful for
observing AC waveforms mixed with
DC signals.

2] Ground coupling mode. The display

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

Example

138
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DC coupling AC coupling

Input Impedance

Background The input impedance of the GDS-2000A is fixed at
1 MYThe impedance is displayed in the channel
menu.

View Impedance 1. Press theChannelkey.

BGO
2. The impedance is displayed in the
bottom menu.

Invert WaveformVertically

PanelOperation 1. Press theChannelkey.

BGO
2. Repeatedly pressinvert to toggle
Invert On or Off. 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 seea clear waveform shape.

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

PanelOperation 1. Press theChannelkey.

2. PressBandwidth from the bottom
menu. Full

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

Range 70MHz models: Full, 20MHz
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 byGround/Center

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

PanelOperation 1. Press achannekey. BGO
2. PressExpandrepeatedly to toggle
between expand By Ground and
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 signal. 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 byGround Expand byCenter

Expand by Center

& s

o

SelectProbe Type

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

PanelOperation 1. Press theChannelkey.

2. PressProbefrom the bottom menu.

3. Pressthe Voltage/Currentsoft-key
to toggle between voltage and
current.

@©
- @
- ©
E

SelectProbe Attenuation Level

Background A signal 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 aDUT.

PanelOperation 1. Press theChannelkey. BGO

2. PressProbefrom the bottom menu.
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3. PressAttenuation on the side menu
and use the Variable knob to set
the attenuation.

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

A The attenuatbn factor adds no influence on the real
Note signal. It just changes the voltageurrent scale on the
display.

Set the Deskew

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

PanelOperation 1. Pressone of the Channelkeys. BGO

2. PressProbefrom the bottom menu.

3. PressDeskewon the side menu and
use the Variable knob to set the
deskew time.

Alternatively, press Set to 00
reset the deskew time.

Range -50ns~50ns, 10ps increments

4. Repeat the procedure foranother channel if
necessary

143



GWINSTEK GDS2000A Serie$Jser Manual

Trigger

The trigger configures the condition s for when the GDS-2000A
captures a waveform.

The following trigger overview only applie s to the analog channels,
for triggering details using the optional logic analyzer module,
please see theGDS-2000A Options User Manual for details.

TriggerTypeOverview

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 or numbe r
of events before the edge trigger starts. This
method allows pinpointing a location in a long
series of trigger events.

Note: when using the delay triggethe edgetrigger
sourcecan be any one of the channel inputhe EXT
input or the AC line.

Delay trigger example (by event)

D) A Ext. trigger input
—,_l © (Delay trigger)
B Source(Edge trigger
5 3 ®) (Edge trigger)

f RN C Delay event count (3)

D First triggering point
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Delay trigger example (by time)

@H A Ext. trigger input
© . B Source

@ C Delay time length

_f—l_f—l_f—l_f—l_ D First triggering point

Pulse Width Triggers when the pulse 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 Tri ggers on a oOoruntd. A
specified threshold but fails to pass a second
threshold. Both positive and negative runts can be

detected.

A Pulse

B Runt
C ] .
© ] C High threshold
©) A1 [E]

[ D Low threshold
Rise and Fall Trigger on rising and or falling edges, below or

over a specified rate. The threshold can also be
specified.

A Thresholds
1—@ Gy 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 threshold

(A) B Timer
C Triggering point
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TriggerParameterOverview

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

TriggerSource CH1~4  Channel 1 ~ 4 input signals

EXT External trigger input DWS SQHF
signal —

AC Line AC mains signal

Alternate  Alternate between channel sources for
the trigger source.

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

Trigger Mode Auto (un-  The GDS2000A generates an internal
triggered  trigger if there is no trigger event, to
roll) make sure waveforms are constantly

updated regardless of trigger events.
Select this mode especially when
viewing rolling waveforms at slower
timebases.

Normal The GDS-2000A acquires a waveform
only when a trigger event occurs.

Single The GDS2000A acquires Rint Id
a waveform once when a
trigger event occurs, then
stops acquiring. Press the
Single key to acquire a
waveform again.
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Coupling DC
(Edge, Delay) AC
HF reject
LF reject

DC coupling.

AC coupling. Blocks DC compon ents
from the trigger circuits.

High frequency filter above 100kHz

Low frequency filter below 5kHz

Reject noiseDC coupling with low sensitivity to

reject noise.

Slope A

(Edge, Delay, Ris
& Fall) s

Trigger on a rising edge.

Trigger on a falling edge.

X Either. (either rising or falling edge )
(Edge, Delay, Rise & Fall trigger type
only)
Trigger Level Level Adjusts the trigger KDUDK
(Edge, Delay) manually using the /"\\
Trigger LEVEL knob. @o
=
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.

Set to 50%

Sets the trigger level to
50% of the waveform

amplitude.

Holdoff Holdoff Sets the holdoff time.
Set to Set the holdoff time to the minimum.
Minimum
Delay Time Sets the delay time (10ns ~ 10s)
(Delay) between the trigger event and the real
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Event Sets the number of events (1 ~ 65535)
passedafter the trigger event, until the
real trigger timing.

Set to Sets the source trigger to the minimum
Minimum  time.

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

> Longerthan = Equal to

< Shorter than | Not equal to
Threshold Sets the amplitude threshold level for the pulse

(Pulse Width)  widths.
Threshold &XXV ~ +XXV, user-set level
Setto TTL 1.4V
Setto ECL -1.3V
Set to 50% Sets the threshold to 50%

Standard NTSC Nati onal Television System
(Video) Committee
PAL Phase Alternate by Line

SECAM SEquential Couleur A Memoire

_ Il Positive polarity (triggered on the high

Polarity i to low transition)

(Pulse Width

Video) T Negative polarity (triggered on the

low to high transition)

""" Positive polarit ositive runt

Polarity Il P y (p )

(Pulse Runy inj Negative polarity ( negative runt)
Imill} Either (either negative or positive
=T runt)

Trigger On Selects the trigger point in the video signal.
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(Video) Field 1 or 2 or all.

Line 1~263 for NTSC
1~313 for PAL/ISECAM

Threshold TR Sets the upper threshold limit.
(Pulse Runt) ) [ Sets the lower threshold limit.
Setto TTL 1.4V
SettoECL -1.3V

Threshold ~ -7~ High gets the High threshold.
(Rise & Fall) /| ow Sets the Low threshold.
Setto TTL 1.4V
Setto ECL -1.3V

Trigger When Stays High Triggers when the input signal stays
(Timeouf) 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 10nS~10.0SSets the 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 GDS-2000A starts triggering again after
a trigger point. The holdoff fu nction ensures a
stable display if there are a number points in a
periodic waveform that can be triggered. Holdoff
applies to all the triggering types.

Trigger point

Holdoff time—-

PanelOperation 1.

\ote

Press thetrigger Menukey.

To set the Holdoff time, pressthe
Holdoff(or ModeHoldoff) menu
button on the bottom bezel.

Use the side menu to set the
Holdoff time.

Range 10ns~10s

Pressing Set to Minimumsets the
Holdoff time to the minimum
10ns.

@
;
®
7

Note: Theholdoff function is automatically
disabled when the waveform update mode is in
roll mode (pagd 32).
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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. See pagel32

PanelOperation 1.

Press the Trigger menu key.

PressModefrom the bottom menu
to change the triggering mode.

. Use the side pand to select Auto or

Normaltriggering modes.

Range Auto, Normal

Using the Edge Trigger

PanelOperation 1.

152

. PressTypefrom the lower bezel

Press the Trigger menu key.

menu.

SelectEdgefrom the side menu.
The edge trigger indicator appears

at the bottom of the display.
0 f 4.12V DC

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

PressSourceo change thetrigger
source.
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5. Use the side menu to select the trigger sairce
type.

Range Channel 1 ~ 4 (Alternate On/Off),
EXT (Ext Probe: Volt/ Current,
Attenuation: 1mX~1kX ), AC Line

6. PressCouplingfrom the bottom

bezel menu to select the trigger
coupling or frequency filter
settings.

7. Choose the coupling from the side
menu.

Range DC, AC

8. PressRejecto toggle the rejection
filter from the side menu. off
Range HF Reject, LF Reject, Off
9. Toggle NoiseRejectionOn or Off
from the side menu. off |
Range On, Off
10.From the bottom menu p ressSlope
to toggle the slope type. iy
Range Rising edge, falling edge, either
11.To set the external trigger level,

selectLevelfrom the bottom bezel
menu.
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12.Set the external trigger level using
the side menu.

Range 00.0V~5 screen divisions
Setto TTL 1.4V
Set toECL -1.3V
Set to 50%

Using Advanced DelayTrigger

Background The EXT trigger source is always used as the delay
triggering source.

PanelOperation 1. Press thetrigger Menukey. LT

2. PressTypefrom the lower bezel
menu.

3. SelectDelayfrom the side menu.
The delay + edge trigger indicator
appears at the bottom of the
display.

@ [EAC+ @ F -1.48V

From left: delay trigger, delay source
(external), delay coupling + edge source edge
slope, edgetrigger level

m
=3
Le]
@

4. To set the delay pressDelayfrom
the bottom bezel.
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5. To Delay by Time, press Timefrom
the side menu and set the delay
time.

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

6. To Delay by Event, press Event
from the side menu and set the
number of events.

Range 1~ 65535 events
Set to Minimum

Using Pulse Width Trigger

PanelOperation 1. Press thetrigger Menukey. LT

2. Press theTypekey from the lower
bezel menu.

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

P +%L>88.8ns IC

From left: source, polarity, when , coupling

m

=3
Le]

@

4. PressSourcerom the lower be zel.
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5. Use the side menu to select the
pulse width trigger source.

Range Channel 1 ~ 4 (Alternate On/Off),
EXT (Ext Probe: Volt/Current,
Attenuation: 1mX~1kX ), AC Line

6. PressPolarity to toggle the polarity
type.

Range Positive (high to low transition)
N egative (low to high transition)

7. PressWhenfrom the lower bezel.

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

Condition > < , I
Width 10ns ~ 10s

8. PressThresholdrom the lower
bezel to edit the pulse width
threshold.

Use the side menu to set the threshold.
Range -XXV~XXV
Setto TTL 1.4V
Set to ECL-1.3V
Set to 50%
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Using Video Trigger

PanelOperation 1. Press thetrigger Menukey. LT

2. Pressthe Typekey from the lower
bezel menu.

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

@hisg F1 1 AC

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

4. PressSourcerom the lower bezel.

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

Range Channel 1 ~4

6. PressStandardon the bottom bezel.

Use the side menu to select thevideo standard.
Range NTSC, PAL, SECAM
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7. PressTrigger Onto edit the video Fieldt 1
field and line. Floldt_1

Use the side menu to select the field and line.
Field 1, 2, All

Video line NTSC: 1 ~ 262 (Even), 1 ~ 263 (Odd
PAL/SECAM: 1 ~ 312 (Even),
1~ 313 (Odl)

8. PressPolarity to toggle the polarity
type.

Range positive, negative

Pulse Runtrigger

PanelOperation 1. Press thetrigger Menukey.

2. Press theTypekey from the lower
bezel menu.

3. SelectOthersb Pulse Runt

Rise & Fall

from the side menu. The Timeout
Pulse and Runt indicator Li:fc
appears at the bottom of

the display.

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

4. PressSourcgrom the lower menu.

Use the side menu to select a source.
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Range Channel 1 ~ 4

5. PressPolarity to toggle the polarity . ’

Range Rising edge, falling edge, either.

6. PressWhenfrom the lower menu.

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

Condition > < ,
Width 10ns ~ 10s

ﬂ |

7. PressThresholdrom the lower
bezel to edit the threshold for the oy
upper and lower threshold .

8. Use the side menu to set theupper
threshold. S X

<

Range -XXV~XXV
Setto TTL 1.4V
Set to ECL-1.3V

9. Use the side menu b set thelower
threshold.

H
=
k=

Range -XXV~XXV
Setto TTL 1.4V
Set to ECL-1.3V

15
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Using Rise and Fall Trigger

PanelOperation 1. Press the trigger Menu key.

2. Press theTypekey from the lower
bezelmenu.

3. SelectOthers4 Rise and Pulse Runt

Fall from the side menu.

The Rise and Fallindicator Logie || ceeeeE
appears at the bottom of

the display.

= fpH -1.36U DC

o
=

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

4. PressSourcefrom the lower menu.

Use the side menu to select a source.

Range Channel 1 ~ 4

5. PressSlopefrom the bottom menu
to toggle the slope.

Range Rising edge, falling edge, either

6. PressWhenfrom the lower menu.

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

Conditon > , < , = , |
Width 10ns ~ 10s
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7. PressThresholdrom the lower
bezel to edit the High and Low oy
threshold.
Range High : -XXV~XV
Low : -XXV~XXV
Setto TTL 1.4V

Setto EQ. -1.3V

Usingthe TimeoutTrigger

Panel Operation 1. Press the trigger Menu key. LT

2. Press theTypekey from the lower
bezel menu.

3. SelectOthers4 Timeout Putse Runt

from the side menu. The
Timeout indicator appears EIE

at the bottom of the
display.

{Plineout 1.46U Dc

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

Logic

4. PressSourcegrom the lower menu.

Use the side menu to select a source.

Range Channel 1 ~ 4, DO~D15, EXT (Ext
Probe: Volt/Current, Attenuation:
1mX~1kX), AC Line
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5. PressTrigger Whenfrom the lower
menu. Stays High

Then use the side menu to selectrigger
conditions.

Condition Stays High, Stays Low, Either

6. PresslLevelfrom the lower bezel to
set the trigger level.

Range -XXV~XXV
Setto TTL 1.4V
Set to ECL-1.3V
Set to 50%

7. PressTimerfrom the lower bezel to
setthe timer time. 398us|

Range -10ns~10.0S
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Search

The search feature can be used to search for events on both 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 trig ger 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 144

Display Number of
search events

Trigger point
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Search Event Edge, Pulse Width, Pulse Runt, Rise and Fall Times
Types Logict, Bus
*Requires the Logic Arigzer option.

PanelOperation 1. Press theSearchmenu key.

Rd" cbg

2. PressSearcHrom the bottom menu
and turn the Search function on.

3. PressSearch Typ&om the bottom
menu and select the type of search.
The search events areconfigured in
the same fashion as the trigger
events.

Please see the trigger configuration
settings for details:

Event

Types: Edge, Pulse Width, Pulse Runt,
Rise/Fall Time, Logit, Bus*
*Requires the Logic Analyzer option.

4. To set the threshold levels for the
search events (instead of the
trigger level that is used for trigger
events), use the threshold softkey
from the bottom menu.

A The search function can supportputo 10,000 events,
Note however oty 1,000 events can be displayed on scret
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 Logic, Bus

PanelOperation 1. PressSearcHrom the lower bezel
menu.

2. To copy settings of the selected E

search type to the trigger settings,
selectCopySearch Settings to
Trigger.

3. To copy over the current trigger
settings to the search settings,
press Copy TriggerSettings to
Search

& If the settings cannot be copied or if the there are nc

Note trigger settings configured (so that you cannot copy
from the trigger settings), then those particular
options will not be available.

Search Event Navigation

Background When using the search feature, each event can be
searched for according to the event settings

Operation 1. Turn Search on and set the 163
appropriate search type.
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2. Search events are marked by hollow white
triangles at the top of the graticule.

3. Use the search arrow keys to move between
each search event.

Search events can be navigated in both stop anc
run mode.

&

When using the arrow keys to navigate to each
event, the Oocurrent 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. Search eventare saved over the entire
record length, with a maximum of 200 marks.

Save Marks 1. PressSearchHrom the lower be zel
menu. | ON |
2. Press theSave All Markssoft-key. B

3. The search event markers will [ V]
become solid white triangles to
indicate that they have been saved.
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Clear All Marks To clear all the saved marks, press
Clear All Marks from the side
menu.

& 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 searchmarks can be
created with the Set/Clear key.

Set Search Eventl1. Navigate to a point of interest using <l owssm >
the horizontal position knob or
some other method.

/I"%\
)
N\

2. Press theSet/Qearkey.

RdsBld" q

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 arows 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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System Info / Language / Clock

This section describes how to set the interface, beeper, language,
time/date, and probe compensation signal.

SelectMenu Language

Parameter The following is alist of the languages available by
default. Language selection may differ according
to the region.

1 English 1 Chinese (traditional)
1 Chinese(simplified) 1 Korean

1 Japanese 1 Polish

1 French f Spanish

1 Russian 1 German

PanelOperation 1. Press theUtility key.

2. Select the language from the side
menu. | English|

Rangé English, Trad. Chinese, Simp.
Chinese, Korean, Japanese Polish,
French, Spanish, Russian, German

*Language selection may differ based on
region.
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View SystemInformation

PanelOperation 1. Press theUtility key.

2. PressSystenmfrom the lower menu. C]

3. PressSysteminfofrom the side
menu. A display panel will appear
showing:

1 Manufacturer name ¢ Model name

1 Serial number 1 Firmware version

1 Manufacturer URL

Erase Memory

Background The Erase Memory function will erase all internal
waveforms, setup files and labels from internal
memory.

Eraseditems Waveform 1~20, Setting memory 1~20, Reference
1~4, Labels
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PanelOperation 1. Press theUtility key.

2. PressSystenfrom the lower menu.

3. PressErase Memoryrom the side
menu.

A message will prompt you to press Erase
Memory again to confirm the process.

4. PressErase Memongagain.

Turn the BuzzerOn/Off

PanelOperation 1. Press theUtility key.

2. PressSystemfrom the lower menu.

3. PressBuzzerto toggle the buzzer
sound on or off.

SetDate andTime
PanelOperation/ 1. Press theUtility key.
Parameter

2. PressDate& Timeon the lower
menu.
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3. Set theYear, Month, Day, Hour and Minute from
the side menu.

Year 2000 ~ 2037

Month 1~12

Day 1~-31
Hour 1-23
Minute 0~59

4. PressSave Nowfrom the side menu
to save the date and time.

i inais IBIETECER
5. Make sure the date/time s etting is

correctly reflected at the top of the
display.

Demo Outputs

Background The Demo outputs on = r— Cdn—

2 3

the front panel are multi -
function outputs that can
be configured as a probe
compensation output, a
trigger output signal or Voo
to output a number of

waveforms for

demonstration purposes.

i

CAL
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Waveforms Mode Demo Outputs

Outputs

Analog Demo 1 Trigger Output

OR
Pulse Signal:

Burst frequency: 100kHz,
Burst duration: 500uS (50 pulses)

Burst Period: 1mS

Demo 2 FM: 100kHz~1MHz

Demo 3 Probe Compensation output,
1kHz~200kHz, Duty Cycle

5%~95%

UART Demo 1 Tx: 115200 baud, &lata bits, no

stop hit

Demo 2 Rx, 115200 baud, &lata bits, no

stop hit

Demo3 Probe Compensation output,
1kHz~200kHz, Duty Cycle

5%~95%

I2C

Demo 1 SCLK, 20kHz
Demo 2 SDA, ID=0x52

Demo 3 Probe Compensation outpult,
1kHz~200kHz, Duty Cycle

5%~95%

SPI Demo 1 SCLK, 50kHz

Demo 2 SS
Demo 3 MOSI

Panel Operation/ 1.
Parameer

2.
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3. PressDemo Moddrom the side
menu and selectthe mode for the
Demo outputs. The actual output
waveform for each demo output is
listed in the side menu.

& Trigger Output Usage:
Note

To use the DEMO 1 Trigger Output signal, an input
signal should first be connected to one of the input
channels (CH1, 2, 3 or 4),therwise no Trigger Outpu
signal will be shown.
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OPTIONAL SOFTWARE
and APPS.

APPlICAtIONS. .. .. e 175
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Applications
Overview
Background The APP. function allows different applications to

be run. Applications can be downloaded from the
GW Instek website.

Included Go/No-Go The Go/No -Go application can be

Applications used to set threshold boundaries
for input signals. Go/No -Go
checks if a waveform fits inside a
user-specified maximum and
minimum amplitude boundary
(template).

Running Applicatios

Background The APP. function can host a number of different
applications that can be downloaded from the GW
Instek website.

Panel Operation 1. Press theTestkey.

2. PressAPP. from the bottom menu. C]
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3. Saoll through each application using the
Variableknob.

4. Select an application by pressing
the Seleckey twice. x2

Uninstalling Applications

Background Any app can be easily uninstalled using the
Uninstall function.

Panel Operation 1. Press theTestkey.

2. PressAPP. from the bottom menu.

|E| g
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3. Scroll through each application using the
Variable knob.

4. When the desired application is
highlighted, press Uninstall to
begin the uninstallation. Press
again to confirm.

Using GoNoGo

Background The Go-NoGo test checks if a waveform fits inside
a user-specified maximum and minimum
boundary. Boundary templates are automatically
created from a source channel. Boundary
tolerances and violation conditions can be set.

[F T
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Choose the Go_NoGo application

from the APP. menu. See pagel75s
o

Set GeNoGo Sekct the Go-NoGo conditions (NG When) and

Conditions actions when a Go-NoGo condition has been met
(Violating).
1. PressNG Whenfrom the bottom
menu and select the NoGo
conditions:

Enters: Sets the NoGo condition to
when the input signal stays within

the limit boundary.

Exits: Sets the NoGo condition to
when the input signal exceeds the
limit boundary.

2. PressGo Backo return to the
previous menu.

Set GeNoGo 1. PressViolating to set what action to
Actions perform when a signal is violating
the Go-NoGo conditions.

The waveform stops when the
conditions are violated.

The waveform stops and a beep will
be output when the conditions are
violated.

C] Ignore violations and continue to

monitor the signal.

Output a beep when a violation
occurs, but continue to monitor the
signal.

178



GYINSTEK

OPTIONAL SOFTWARE and APPS.

PressGo Backo return to the
previous menu.

Set GeNoGo 1.
Source

PressCompare Sourdeom the
bottom menu to set the Go-NoGo
boundary source.

Sets CH1 as the source.

Sets CH2 as the source.

Sets CH4 as the source.

C] Sets CH3 as the source.

PressGo Backo return to the
previous menu.

Set Boundary 1.
Tolerance

Auto Tolerance 2.

Maximum and 3.
Minimum
Position

To set the GeNoGo boundary
tolerance, pressReference Mode

To set the boundary tolerance as a
percentage offset from the source

waveform, press Auto Tolerance UGQHBAKD
and usethe Variable knob.

Offset 0.4% ~ 40% (.4% steps)

To manually set the template
tolerance, pressMinimum Position
or Maximum Positionand use the
Variable knob to set the absolute
minimum or maximum position.

i

17
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Range Voltage division range

Save Boundary 4. PressSave Operatioito save the
Template tolerance boundaries.

5. The Maximum Position tolerance
will be saved to reference
waveform R1, and the Minimum
Position tolerance to R2.

6. PressGo Backo return to the
previous menu.

A It may be necessary to save a reference waveform t

Note R1 and R2 before the tolerance for Maximum and
Minimum Paosition can be created. This careldone
by first creating and saving the Auto Tolerance
boundary.

Start GoNoGo  PressEnableto start the Go-NoGo test.
The Enable button will change to
Disable. PressingDisablewill stop the
Go-NoGo test and toggle the button
back to Enable.

If the Violating setting was set to Stop
or Stop Beep, pressEnableto restart
the test after it has stopped.

Results When Go-NoGo is running, the pass/fail ratio is
displayed in the bottom right -hand corner. The
first digit represents the number of failed tests, and
the right hand digit represents the number of tests.
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[Trig?) [FL

___ Maximum . Tolerance
rd

“\__ position }/

Minimum
position

| F IO

Exit the
Application

Using the Go To output the Go-NoGo results to an
NoGo Output external device, the Go-NoGo rear
panel terminal (open collector) can be 3=
used. The GoNoGo terminal will COLLECTOR
output a positive pulse each time a
NoGo violation has occurred for a
minimum of 500us. The voltage of the
pulse depends on the external pull-up

voltage.

Timing Diagram Enable
Waveform
——
oo p—
NoGo

Circuit Diagram . 220Y B+ CMOS (Max 16V)

Go-NoGo signal —\/\/\— Or TTL (Max5V)

Go-NoGo
BNC

~

o
77 /I

-
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Optional Software

Activating Optional Software

Background The GDS-2000A has optional software packages to
expand the functionality of the standard GDS -
2000A. An activation key is required to activate
any optional software. A different activation key is
required for each optional software package.

For the latest files and information regarding the
optional software packages, see the GW Instek
website: www.gwinstek.com or contact your
nearest distributor.

Install Optional Please see pag@&0 for details on how to install
Hardware optional hardware modules if the option software
Modules also requires option hardware modules .

Install Optional Please see pag@&1 for details on how to install the
Software Modulesoptional software packages.

Running Optional Software

Background Most of the optional software functions can be
accessed via the Option key, located beside the
bottom menu keys.

Panel Operation 1. Press theOption key. Nognm

-
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2. Selectthe relevant option from the bottom
menu.

If an option is not installed, it will be grayed -
out.

3. Please see the5DS-2000A Options User
Manual for how to use the optional software
functions.

Uninstalling Optional Software

Background Optional software packages such can be
uninstalled from the system menu.

Panel Operation 1. Press theUtility key.

2. PressSystenfrom the bottom
menu.

3. Press morel of 2from t he side
menu.
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4. PressOption Uninstall on the side
menu.

5. Select the optional software packages that you
wish to uninstall from the side menu.

6. Use the Up and Down arrows on
the side menu to select an option to
uninstall.

7. PressUninstall to uninstall the
option.
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File Format/Wility

ImageFile Format

Format DSxxxx.bmp or DSxxxx.png

Contents The display image is 800 by 600pixels. The
background color can be inverted (Ink saver
function). Each imagefile is savedto the current
file path as a bitmap or PNG file.

WaveformFile Format

Format DSxxxx.lsf, CH1~CHA4.|sf

The LSFfile format efficiently stores waveforms.
This is the file format used for storing and recalling
all waveforms that are be used with the GDS-
2000A series.

WaveformType CH1~4
REF
Math
D0~D15

Input channel signal
Reference waveform
Math operation result (page 93)

Digital channels*
*For the logic analyzer optionsonly.

Storagelocation Wavel ~
Wave20

186

Waveform file s stored to the internal
memory. Stored waveforms can be
copied to Ref. 1 ~ 4 to be viewed on
the display . (W1 ~ W20 waveforms
cannot be directly recalled on the
display).
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Refl~4 Referencewaveform s stored in the
internal memory, separate from W1 ~
W20. Reference waveforms Ref 1 ~ 4)
can be displayed directly onto the
display with amplitude and frequency
information. Ref1~4 are useul for
reference purposes. Other waveforms (
LSFand W1~20) must be recalled to
R1~4 before being displayed.

Contents: The waveform data can be used for detailed
WaveformData analysis. It consists ofthe horizontal and vertical
data used by the waveform.

SpreadsheefFile Format

Format DSxxxx.csv (Comma-separated values format, can
be opened in spreadsheet applicationssuch as
Microsoft Excel).

CSV-formatted files can be stored in either a short
memory format or a long -memory format : Detalil
CSV, FastCSV, LM Detail CSV and LM Fast CSV.

Detail CSV will record both the horizontal and
vertical sample points of the waveform . All the
points are recorded in scientific notation for analog
data. CSV data will only record 5000 points of data.

Fast CSV will only record the vertical amplitude of
the sample points. Fast CSV also contains data that
enables the horizontal data points to be
reconstructed, such as trigger position, etc. Fast
CSV will only record 5000 points of data. Data is
recorded as integers.

LM Detail CSV is similar to CSV but covers the
entire long-memory (See pagel09for information
on the record length). All p oints are recorded in
scientific notation for analog data.

LM Fast CSV is similar to Fast CSV but covers the
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entire long memory length (See pagel09for
information on the record length ). All points are
recorded as integers.

Note, however, that only fast CSV can be recalled
to the internal memory. Detailed CSV, LM Fast
CSVand LM Detailed CSV cannot be recalled.

WaveformType

CH1~4
Refl~4
Math
D0~D15

All All the waveforms on the display.
Displayed

Input channel signal
Reference waveform
Math operation result (page 93)

Digital channels

Contents:
Detail CSV

&

LM Detail CSV

Detail CSV waveform data contains channel
information such as vertical and hori zontal
position of a signal for 5000 points.

The following information is included in Detail

CSV, where applicable:
1 Format (scope type) Memory length
1 Trigger Level Source
Label Probe ratio
Vertical units Vertical scale

Horizonta | units
Horizontal scale Horizontal position
Horizontal mode Sampling period

Time

il

1

1

1

Vertical position 1
il

1

Firmware |l
il

Mode

Horizontal data

Vertical data

= =4 =4 -4 -4 -—a -a -

Contents:
Fast CSV

188
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& Format 1 Memory length
LM Fast CSV (scope type)
1 IntpDistance 1 Trigger address
(input trigger distance)
1 Trigger level 1 Source
1 Vertical units 1 Vertical units div
1 Vertical units extend ¢ Label
div
1 Probe type 1 Probe ratio
1 Vertical scale 1 Vertical position
1 Horizontal units 1 Horizontal scale
1 Horizontal position 1 Horizontal mode
1 SincET mode 1 Sampling period
(sampling mode)
1 Horizontal old scale 1 Horizontal old
position
1 Firmware 1 Time
1 Mode 1 Raw vertical
waveform data
SetupFile Format
Format DSxxxx.set (proprietary format)
The setup file saves or recalls the following
settings.
Contents Acquire 1 Mode 1 XY

1 Sample rate 1 Sample mode
1 Digital Filter 1 Record Length
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Display 1
1
1
Channel 1
1
1
1
1
1
Cursor 1
1
Measure 1
1
1
Horizontal §
Math 1
1
1
Trigger 1
Al
1
Al
1
Utility 1
1
1

Mode
Persistence

Waveform
intensity

Scale
Channel
Coupling
Impedance
Invert
Bandwidth

Horizontal
cursor

H Unit
Source
Gating
Statistics
Scale
Sourcel
Operator
Source?2
Type
Source
Coupling
Alternate
Rejection
Language
Hardcopy key
File Format

= == -4 -a -

= =4 =4 - -4 -—a -—a -—a _a _a _a

Graticule
intensity

Waveform
visuals

Graticule
Expand
Position
Probe

Probe
attenuation

Deskew

Vertical cursor
V Unit

Display
High -Low

Position
Unit/Div
Math Off
Noise Rejection
Slope

Level

Mode
Holdoff

Ink Saver
Buzzer
Assign Save
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Save/ 1 Image file 1 Data file format
recall format

Create/EditLabels

Overview

Reference files Setup files and the analog input
channels can have individual file labels set.

For the analog channelsand reference waveforms,
the file label can bedisplayed next to the
channel/reference indicator.

The file labels are also obviously used to identify
reference files, setup files or channels when saving
or recalling waveforms and setups.

Example

2N
@ Label for Ref 1

D J)[__SeBus @ B.868s |[ )

In the example above, thefile label for channel 1 is
displayed next to the channel indicator and is also
displayed in the Save Waveforrmenu. The Ref_1
file label is shown next to the reference indicator.
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A When using the optional Logic Analyzéabelscan

Note also be seffor the digital channels. Rtase see the
GDS2000A Options User Manudbr details.The
labels for digital channels canndte edited from the
Save/Recall menu.

=

PanelOperation Press theSave/Recakey from the
front panel.

2. Press Edit File Labefrom the
bottom menu.

3. PressLabel Foand select the item
that you want to create the label
for.

Label For CH1~CH4, Refl~4, Set120

4. To choose a preset labelPressUser
Presefrom the side menu and
choose a label

Labels ACK, ADO, ANALOG, B IT, CAS,
CLK, CLOCK, CLR, COUNT,
DATA, DTACK, ENABLE, HALT,
INT, IN, IRQ, LATCH, LOAD,
NMI

Edit Label 1. PressEdit Characterto edit the
current label.
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2. The Edit L abel window appears.

ABCDEFGHTJKLHNDPORS TUUNKYZ
abcdefghi jklnnoparstuvusyz
LUl 123456789

Bus (R ©.888s ||

dit
File Label

3. Use the Variable knob to highlight
a character.

— ) —
ABCDEEGH IJKLNMOPORS TUVHKYZ

abcdefghijk lnnopgrstuvuxyz
.A123456789—_

PressEnter Characteto select a
number or letter.

PressBack Spacw delete a

character.

PressEditing Completedo savethe
label and return to the previous
menu.

To cancel the editing the label and
return to th e previous menu, press
Cancel
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Display Label To display the currently selected
file label on the screen next to its
respective indicator, toggle Label
Displayto On.

Conversely, if you want to remove
the currently selected file label
from the display, t oggle Label
Displayto Off.
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Save

File Type/Source/Destination

Item

Pané Setup
(DSxxx.set)

WaveformData
(DSxxx.csv)
(DSxxxAsf)
(CH1~CHA4.f,
Refl~Ref4.Isf,
Math.Isf)*
ALLXXXX.CSV

DisplayImage

(DSxxx.bmp/png)
(Axx1.bmp/png)**

Source

Front panel
settings

Channel 1 ~ 4

M ath operation
result

Reference

waveform Refl~4

D0~D15!

All displayed
waveforms

Display image

Destination

1 Internal memory: Setl ~
Set20

1 File system: Disk, USB

1 Internal memory:
Reference waveform
Refl~4 Wavel ~ Wave20

1 File system: Disk, USB

1 File system: Disk, USB

*Stored in ALLXXX directories when All Displayed waveforms are

saved.

**Stored in ALLXXX directories when the Hardcopy key is assigned
to save Waveform, Setup or All.

1Digital channels. Only applicable wi th the Logic Analyzer option.
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Savelmage

Images can be saved either using the Save/Recall key or by using
the Hardcopy key. To save images using the Hardcopy key, see the
hardcopy section on page 218

PanelOperation 1. To save to USBconnecta  Front Rear
USBdrive to the front or < Gnrs

rear panel USB port. If a
USB drive is not connected, ‘!‘
images will be saved to the
internal memory.
AN Only one host connection, front or rear, is allowed al
ote

time.
TheUSB Device port on the rear panel cannot be us
concurrently withthe USB Host porton the rear panel

Operation 2. Press theSave/Recaltey from the
front panel.

R ud.Qdb’ Kk

3. PresSavelmagefrom the bottom
menu.

4. PressFile Formatto choose PNG or
BMP file types.

Range DSxxxx.bmp, DSxxxx.png

5. PresslInk Saverto toggle Ink Saver
On or Off.
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Ink Saver On ' Ink Saver Off

6. PressSave Nowrom the side menu
to save the display as an image file.

l Inage saved to USB:-D58197 .BMP. ]

& The file wil not be saved if the power
Note is turned df or the USB drive is taken
out before the messagends

USBFile Utility  To edit the USB flash drive contents
(create/ delete/ rename files a nd
folders) or to edit the default file path ,
pressFile Utilities from the side menu.

See page211for details.
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SaveWaveform

PanelOperation 1. To save toan external USB Front Rear
flash drive, connect the -~ Gnrs
drive to the front or rear
panel USB port. If a USB g
drive is not connected, files
will be saved to the internal
memory.

A Only one host connection, front or rear, is allowed al
Note time.
The USB Device port on the rear panel cannot be us
concurrently withthe USB Host porton therear panel

2. Press theSave/Recalkey from the
front panel.

3. PressSave Waveforrfrom the
bottom menu.

4. Choose theFromwaveform on the
side menu.

Source CH1~4, Math, Refl~4,
DO~D15*, All Displayed

* digital ch annels only
5. PressTo (internal memory) or To

File and choose a destination to
save.

DSAAAL . LSF

To Refl~4, Wavel-20

To File Format: LSF, Detail CSV, Fast
CSV, LM Detail CSV, LM Fast CSV
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6. PressSave Nowo confirm saving.
When completed, a message
appears at the bottom of the

display.

l Haveforn saved to USB:-D5SBEA1.CSV. ]

& The file will not be saved if the power
Note is turned off or the USB drive is taken
out before the messagends

USBFile Utility  To edit USB flash drive contents
(create/ delete/ rename files and
folders), press File Utilities. For details,
see page21l
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Save Setup

PanelOperation 1. (For saving to an external ~ Front Rear
USB flash drive) Connect -~ Gnrs
the drive to the front or rear
panel USB port. If a USB g
drive is not connected, files
will be saved to the internal
memory.

A Only one host connection, front or rear, is allowed al
Note time.
The USB Device port on the rear panel cannot be us
concurrently withthe USB Host porton the rear panel

2. Press theSave/Rcallkey from the
front panel.

3. PressSaveSetupfrom the bottom
menu.

4. PressTo(internal memory) or To
. . . Setl
Fileand choose a destination to :

save.

DSAAAZ . SET

To Set1~Set20
To File DSxxxx.set
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5. PressSave Nowo confirm saving .
When completed, a message
appears at the bottom of the

display.

l Setup saved to USH:-DSBAE1.SET. ]

A The file will not be saved if the power
Note is turned off or the USB drive is taken
out before the messagends

USBFile Utility  To edit USB flash drive contents
(create/ delete/ rename files and
folders) or to set the file path, press
File Utilities. For details, see211

Edit Label To edit labels for Setup files, pressEdit
Label For more details on editing

labels, see pagel9l
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Recall

File Type/Source/Destination

Item Source Destination

Default Panel 1 Factory installed 1 Current front panel
Setup setting

Reference 1 Internal memory: 1 Current front panel
Waveform Refl~4

PanelSetup 1 Internal memory: S1~ ¢ Current front panel
(DSxxxx.set) S20

1 File system: Disk, USB

WaveformData ¢ Internal memory: Wave 1 Reference waveform
(DSxxxAsf, 1 ~ Wave20 1~-4

DSxxxx.cs¥) . i
File system: Disk, USB
(CH1-CH4Jsf, T "'©System:Disk US

Refl~Ref4.Isf,
Math.Isf)*

*Recalled from ALLXXX direries. Note that Allxxxx.csv cannot be
recalled to the oscilloscope.

** Detail CSVLM Detail CS\Vand LM Fast CS¥iles cannot be recalled to
the oscilloscope.

RecallDefault Panel Setting

PanelOperation 1. Press theDefaultkey.

2. The screen will update with the default panel
settings.
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SettingContents The following is the default (factory) setting

contents.
Acquire Mode: Sample XY: OFF
Sample mode: Sinc Sample rate: Z3SPS
Digital filter: Off Record Length: Auto
Display Mode: Vector Persistence:16ms
Waveform intensity: 50% Graticule intensity: 50%
Waveform visuals: Gray Graticule: full ==
Channel Scale: 100mV/Div CH1: On
Coupling: DC | mpedance: 1
Invert: Off Bandwidth: full
Expand: By ground Position: 0.00V
Probe: voltage Probe attenuation: 1x
Deskew: Os
Cursor Horizontal cursor: Off Vertical Cursor: Off
H Unit: S V Unit: Base
Measure Sourcel: CH1 Source 2: CH2
Gating: Off Display: Off
High -Low: Auto Statistics: Off
Mean & Std: 2
Horizontal Scale: 10us/Div
Math Sourcel: CH1 Operator: +
Source2: CH2 Position: 0.00 Div
Unit/Div: 200mV Math Off
Test App: Go-NoGo
Trigger Type: Edge Source: CH1
Coupling: DC Alternate: Off
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Rejection: Off Noise Rejection: Off
Slope:rising Level: 0.00V
Mode: Auto Holdoff: 10.0ns
Utility Language: English Hardcopy key: Save
Ink Saver: Off File Format: BMP
Assign Save To: Image Buzzer: Off
Save/ Recall Image file format: Bmp  Data file format: L SF
Search Search: Off
Segments Segments: Off
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RecallWaveform

PanelOperation 1. For recalling from an Front Rear
external USB flash drive, < Gnrs
connect the drive to the
front or rear panel USB port. =

& N Only one host connection, front or rear, is allowed al

ote

time.
The USB Device port on the rear panel cannot be us
concurrently withthe USB Host porton the rear panel

2. The waveform must be stored in advance. See
page 198for waveform store details.

3. Press theSave/Recalkey.
4. PressRecall Waveforrnfrom the
bottom menu. The Recall menu

appears.

5. PressFrom(internal memory) or
From Fileand choose a source to

recall from.
From File

From Wavel~20

From Filer  File format: Lsf, Fast Csv
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*Only files in the current file path will be
available, this includes files saved in the
ALLXXX directories.

Allxxxx.csv files cannot be recalled to the
oscilloscope.

Only the o0fast CSVO6 f |
oscilloscope.

6. PressToand select the reference
waveform to recall to. Rofl

To Refl~4

7. PressRecall Nowto recall the
waveform.

USBFile Utility  To edit USB flash drive contents
(create/ delete/ rename files and
folders) or to set the file path, press
File Utilities. For details, see page21l

RecallSetup

PanelOperation 1. (For recalling from an Front Rear
external USB flash drive) =1N Grrs
Connect the drive to the
front or rear panel USB port. g
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& Only one host connection, front or rear, is allowed ai
Note time.
The USB Device port on the rear panel cannot be us
concurrently withthe USB Host porton the rear panel

2. Press the Save/Recakey.

R ud.Qdb" K

3. PressRecallSetupfrom the bottom
menu.

4. PressFrom(internal memory) or
From Fileand choose a source to
recall from.

From Set1~20
From File DSxxxx.set(USB, Disk)*

* Only files in the current file path will be
available.

5. PressRecall Nowto confirm
recalling. When completed, a
message appears at the bottom of
the display.

l Setup recalled from Setl. ]

& The file will not berecalledif the
Note power is turnedoff or the USB drive is
taken out before the mgsageappears

USBFile Utility  To edit USB flash drive contents
(create/ delete/ rename files and
folders) or to set the file path, press
File Utilities. For details, see page21l
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Edit Label To edit labels for Setup files, pressEdit
label For more details on editing
labels, see pagel9l
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Reference Waveforms

Recall andDisplay ReferenceéWaveforms

PanelOperation

A reference waveform must be stored in advance.
See page198to store waveforms as reference
waveforms.

1. Press theREFkey on the front

QDE
panel. @
2. PressingR1~R4repeatedly will

R1)
toggle the corresponding reference

waveform OFF/ON. :D
Turning R1~R4 ON will open the
corresponding reference menu.

3. If a reference waveform is ON but
not active, its reference menu can

be opened by pressing the
corresponding R1~R4key from the

bottom menu.
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Vertical PressVertical repeatedly from t he side

Navigation menu to choose to edit the vertical
position or Unit/Div. Use the Variable
knob to edit the values.

Horizontal PressHorizontal repeatedly from the

Navigation side menu to choose to edit the
Time/Div or the horizontal position.
Use the Variable knob to edit the
value.

ViewReference PressingRef Detailswill display the
WaveformDetails reference waveform details.

Details =~ Sample Rate, Record Length, Date

Sanp le Rate: 1BMSPS
Record Length: 5888 points
Date: Bl1-Jan-12 68 :46:46

Edit Labels To edit labels for Setup files, pressEdit
Labes. For more details on editing
labels, see pagel9l

SaveReference To save reference waveforms, press
Waveforms Save to FileFor more details on saving
waveforms, see pagel198
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FILE UTILITIES

The file utilities are used each time files need to be saved to internal
or external memory. The file utilities can create directories, delete
directories, rename files as well as copy files from internal memory
to USB. The File Utilities menu also sets the file path for saving and
recalling files from the Save/Recall menu.

File Navigation............cceeeeiiiiceeccc e 212
Create FOlIder.......oooviieeii e e 214
Rename File.........oooeeiiie e e 215
Delete Fileu.......oooeeiie e e 216
Copy Fildo USB.........oevveeeeiiiiiicmce e 217
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File Navigation

The File Utilities menu can be used to choose files or to set the file
path for saving/recalling files.

File System File path Drive space

File cursor File attributes

PanelOperation 1. Press the Utility key.

2. PressFile Utilities from the bottom
menu.

De
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3. The file system appears.

(F] )
J(_ 18us (@ ©.888s H 9 f 0.88V

File

Utilities

4. Use the Variableknob to move the UGQRHIAKD
file cursor up and down.

Use the Seleckey to choose a file
or directory or to set the file path.

Rdidbs

the file path is remembered
each time the USB flash drive is
used. This saves you the hassle
of setting the USB file path each
time the USB flash drive is
inserted into the scope.

1 When a USB flash drive is used,
&Note
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Create Folder

PanelOperation 1.

Create Folder 4,

214

Press theUtility key.

PressFile Utilities from the bottom C]

menu.

Use the Variable knob and select
key to navigate the file system.

PressCreate Foldeto make a new
directory at the selected location.

Use the Variableknob to highlight a
character.

Ve

&L AN
N\ 7

ABCDEEGH IJKLNHOPORSTUUKHKYZ
abcdefghijklnnopgrstuvuxyz
.A123456789—_

PressEnter Characteto select a
number or letter.

PressBack Spact delete a
character.
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6. PressEditing completedo create the E
folder name.

Cancel PressCancelo cancel the operation. E

Rename File

PanelOperation 1.

Press the Utility key.
PressFile Utilities from the bottom
menu.

Use the Variable knob and select
key to choose a file to rename.

PressRenamavhen a file is
chosen.

Use the Variableknob to highlig ht
a character.

— ) —
ABCDEFGHIJKLNMOPORSTUUHK YZ

abcdefghijk lnmopgrstuvuxkyz
.A123456789—_
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Delete File

PressEnter Characteselect a

number or letter.

PressBack Spacw delete a

character.

PressEditing completedo rename E
the folder or file.

PanelOperation 1.

216

Press theUtility key.

PressFile Utilities from the bottom
menu.

Use the Variable knob and select
key to navigate the file system to
choose a file.

PressDeleteto delete the selected
file.

PressDelde again to confirm the
deletion.
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Copy File to USB

Panel Operation 1. Connect a USB drive to the  Front
front or rear panel USB port. . (=N

& Only one host connection, front or rear, is allowed ai
Note time.
The USB Device port on the rear pdr@nnot be used
concurrently withthe USB Host porton the rear panel

Panel Operation 2. Press theUtility key.

3. PressFile Utilities from the bottom C]

menu.

4. Use theVariable knob and select key to
navig ate the file system to choose a file from
internal memory.

5. PressCopy to USBRo copy the
selected file to the USB drive.

& If the same file name already exists on the USB
Note drive, it will be copied over.
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H ARDCOPY KEY

The Hardcopy key is used as quick-save or quick-print key. The
Hardcopy key can be assignedeither to printout screenshots or to
save files.

When assigned to oOoOPrintdé the screen i
PictBridge compatible printer using the USB device port. To reduce

the amount of printer ink used for each print, images can be

printed using the Ink Saver function.

When assigned to 0Saved, pressing the
to save a screen shot, a waveform, or the current setup, depending
on the configuration.

Printer 1/0O Configuration

Panel Operation 1. Connect a PictBridge printer to the USB device
port on the rear panel.

A The USB Device port on the rear panel cannot be us
Note concurrently withthe USB Hostport on the rear panel

2. Press theUtility key.

3. Pressl/O from the bottom menu.
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