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Safety Notices

Please review the following safety precautions carefully before putting the
instrument into operation so as to avoid any personal injury or damage to the
instrument and any product connected to it. To prevent potential hazards, please
follow the instructions specified in this manual to use the instrument properly.

Use Proper Power Cord.
Only the exclusive power cord designed for the instrument and authorized for use
within the local country could be used.

Ground the Instrument.

The instrument is grounded through the Protective Earth lead of the power cord. To
avoid electric shock, connect the earth terminal of the power cord to the Protective
Earth terminal before connecting any input or output terminals.

Connect the Probe Correctly.

If a probe is used, the probe ground lead must be connected to earth ground. Do
not connect the ground lead to high voltage. Improper way of connection could
result in dangerous voltages being present on the connectors, controls or other
surfaces of the oscilloscope and probes, which will cause potential hazards for
operators.

Observe All Terminal Ratings.

To avoid fire or shock hazard, observe all ratings and markers on the instrument and
check your manual for more information about ratings before connecting the
instrument.

Use Proper Overvoltage Protection.

Ensure that no overvoltage (such as that caused by a bolt of lightning) can reach the
product. Otherwise, the operator might be exposed to the danger of an electric
shock.

Do Not Operate Without Covers.
Do not operate the instrument with covers or panels removed.
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Do Not Insert Anything Into the Air Outlet.
Do not insert anything into the air outlet to avoid damage to the instrument.

Use Proper Fuse.
Please use the specified fuses.

Avoid Circuit or Wire Exposure.
Do not touch exposed junctions and components when the unit is powered on.

Do Not Operate With Suspected Failures.

If you suspect that any damage may occur to the instrument, have it inspected by
RIGOL authorized personnel before further operations. Any maintenance,
adjustment or replacement especially to circuits or accessories must be performed
by RIGOL authorized personnel.

Provide Adequate Ventilation.

Inadequate ventilation may cause an increase of temperature in the instrument,
which would cause damage to the instrument. So please keep the instrument well
ventilated and inspect the air outlet and the fan regularly.

Do Not Operate in Wet Conditions.
To avoid short circuit inside the instrument or electric shock, never operate the
instrument in a humid environment.

Do Not Operate in an Explosive Atmosphere.
To avoid personal injuries or damage to the instrument, never operate the
instrument in an explosive atmosphere.

Keep Instrument Surfaces Clean and Dry.
To avoid dust or moisture from affecting the performance of the instrument, keep
the surfaces of the instrument clean and dry.

Prevent Electrostatic Impact.

Operate the instrument in an electrostatic discharge protective environment to avoid
damage induced by static discharges. Always ground both the internal and external
conductors of cables to release static before making connections.

Use the Battery Properly.
Do not expose the battery (if available) to high temperature or fire.
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Keep it out of the reach of children. Improper change of a battery (lithium battery)
may cause an explosion. Use the RIGOL specified battery only.

Handle with Caution.
Please handle with care during transportation to avoid damage to keys, knobs,
interfaces, and other parts on the panels.

The disturbance test of all the models meet the limit values of A in the
standard of EN 61326: 1997+A1+A2+A3, but can’t meet the limit values
of B.

Measurement Category
The DS1000B series Digital Oscilloscope is intended to be used for measurements in
Measurement Category |I.

Measurement Category

Definitions

Measurement Category | is for measurements performed on circuits not directly
connected to MAINS. Examples are measurements on circuits not derived from
MAINS, and specially protected (internal) MAINS derived circuits. In the latter case,
transient stresses are variable; for that reason, the transient withstand capability of
the equipment is made known to the user.

WARNING

IEC Measurement Category I, the input terminals may be connected to circuit
terminal in IEC Category | installations for voltages up to 300 VAC. To avoid the
danger of electric shock, do not connect the inputs to circuit’'s voltages above 300
VAC.

Transient overvoltage is also present on circuits that are isolated from mains. The
DS1000B series Digital Oscilloscopes is designed to safely withstand occasional
transient overvoltage up to 1000 Vpk. Do not use this equipment to measure circuits
where transient overvoltage could exceed this level.
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Safety Notices and Symbols

Safety Notices in this Manual:

Q WARNING
Indicates a potentially hazardous situation or practice which, if not
avoided, will result in serious injury or death.

Q CAUTION
Indicates a potentially hazardous situation or practice which, if not
avoided, could result in damage to the product or loss of important data.

Safety Terms on the Product:

DANGER It calls attention to an operation, if not correctly performed, could
result in injury or hazard immediately.

WARNING It calls attention to an operation, if not correctly performed, could
result in potential injury or hazard.

CAUTION It calls attention to an operation, if not correctly performed, could
result in damage to the product or other devices connected to the
product.

Safety Symbols on the Product:

A AN S 4 L

Hazardous Safety Protective Chassis Test
Voltage Warning Earth Ground Ground
Terminal
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Allgemeine Sicherheits Informationen

Uberpriifen Sie diefolgenden Sicherheitshinweise
sorgfaltigumPersonenschadenoderSchaden am Geratundan damit verbundenen
weiteren Geratenzu vermeiden. Zur Vermeidung vonGefahren, nutzen Sie bitte das
Gerat nur so, wiein diesem Handbuchangegeben.

Um Feuer oder Verletzungen zu vermeiden, verwenden Sie ein
ordnungsgemalfes Netzkabel.

Verwenden Sie fUr dieses Gerat nur das fur ihr Land zugelassene und genehmigte
Netzkabel.

Erden des Gerates.

Das Gerat ist durch den Schutzleiter im Netzkabel geerdet. Um Gefahren durch
elektrischen Schlag zu vermeiden, ist es unerlasslich, die Erdung durchzufihren.
Erst dann dirfen weitere Ein- oder Ausgange verbunden werden.

Anschluss einesTastkopfes.

Die Erdungsklemmen der Sonden sindauf dem gleichen Spannungspegel des
Instruments geerdet. SchlieRenSie die Erdungsklemmen an keine hohe Spannung
an.

Beachten Sie alle Anschlusse.

Zur Vermeidung von Feuer oder Stromschlag, beachten Sie alle Bemerkungen und
Markierungen auf dem Instrument. Befolgen Sie die Bedienungsanleitung fiir
weitere Informationen, bevor Sie weitere Anschliisse an das Instrument legen.

Verwenden Sie einen geeigneten Uberspannungsschutz.

Stellen Sie sicher, daR keinerlei Uberspannung (wie z.B. durch Gewitter verursacht)
das Gerat erreichen kann. Andernfallsbestehtfiir den Anwender die
GefahreinesStromschlages.

Nicht ohne Abdeckung einschalten.
Betreiben Sie das Gerat nicht mit entfernten Gehause-Abdeckungen.

Betreiben Sie das Gerat nicht getffnet.
Der Betrieb mit offenen oder entfernten Gehauseteilen ist nicht zulé@ssig. Nichts in
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entsprechende Offnungen stecken (Liifter z.B.)

Passende Sicherung verwenden.
Setzen Sie nur die spezifikationsgemaflen Sicherungen ein.

Vermeiden Sie ungeschutzte Verbindungen.
Beriihren Sie keine unisolierten Verbindungen oder Baugruppen, wahrend das Geréat
in Betrieb ist.

Betreiben Sie das Gerat nicht im Fehlerfall.

Wenn Sie am Gerat einen Defekt vermuten, sorgen Sie dafir, bevor Sie das Gerat
wieder betreiben, dass eine Untersuchung durch RIGOL autorisiertem Personal
durchgefihrt wird. Jedwede Wartung, Einstellarbeiten oder Austausch von Teilen
am Gerat, sowie am Zubehor durfen nur von RIGOL autorisiertem Personal
durchgefihrt werden.

BelUftung sicherstellen.

Unzureichende Beliiftung kann zu Temperaturanstiegen und somit zu thermischen
Schaden am Gerat fuhren. Stellen Sie deswegen die Beluftung sicher und
kontrollieren regelmaRig Lufter und BelUftungséffnungen.

Nicht in feuchter Umgebung betreiben.
Zur Vermeidung von Kurzschluf® im Geréateinneren und Stromschlag betreiben Sie
das Gerat bitte niemals in feuchter Umgebung.

Nicht in explosiver Atmosphare betreiben.
Zur Vermeidung von Personen- und Sachschaden ist es unumgéanglich, das Geréat
ausschlie3lich fernab jedweder explosiven Atmosphére zu betreiben.

Gerateoberflachen sauber und trocken halten.
Um den Einflul von Staub und Feuchtigkeit aus der Luft auszuschliel3en, halten Sie
bitte die Gerateoberflachen sauber und trocken.

Schutz gegen elektrostatische Entladung (ESD).

Sorgen Sie fur eine elektrostatisch geschiitzte Umgebung, um somit Schaden und
Funktionsstdrungen durch ESD zu vermeiden. Erden Sie vor dem Anschlu® immer
Innen- und AuRBenleiter der Verbindungsleitung, um statische Aufladung zu
entladen.
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Die richtige Verwendung desAkku.

Wenneine Batterieverwendet wird, vermeiden Sie hohe Temperaturen bzw. Feuer
ausgesetzt werden. Bewahren Sie es aufRerhalbder Reichweitevon Kindern auf.
UnsachgemaReAnderung derBatterie (Anmerkung: Lithium-Batterie) kann zu einer
Explosion fuhren. VerwendenSie nur von RIGOL angegebenenAkkus.

Sicherer Transport.
Transportieren Sie das Gerat sorgfaltig (Verpackung!), um Schaden an
Bedienelementen, Anschliissen und anderen Teilen zu vermeiden.
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Sicherheits Begriffe und Symbole

Begriffe in diesem Guide:

c WARNING
Die Kennzeichnung WARNING beschreibt Gefahrenquellen die leibliche
Schaden oder den Tod von Personen zur Folge haben kdnnen.

Q CAUTION
Die Kennzeichnung Caution (Vorsicht) beschreibt Gefahrenquellen die
Schaden am Gerét hervorrufen kénnen.

Begriffe auf dem Produkt:

DANGER weist auf eine Verletzung oder Geféahrdung hin, die sofort
geschehen kann.

WARNING weist auf eine Verletzung oder Geféahrdung hin, die moglicherweise
nicht sofort geschehen.

CAUTION  weist auf eine Verletzung oder Geféahrdung hin und bedeutet, dass
eine mogliche Beschadigung des Instruments oder anderer
Gegenstande auftreten kann.

Symbole auf dem Produkt:

A AN D 4+ =+

Gefahrliche Sicherheits-

. . Schutz-erde Gehausemasse Erde
Spannung Hinweis

User’s Guide for DS1000B Series IX



RIGOL

General-Purpose Oscilloscopes

The introduction of this document contains three types of DS1000B series
oscilloscope: DS1074B, DS1104B and DS1204B

RIGOL DS1000B series digital oscilloscopes with four analog channels in
connection with an external trigger channel are designed to capture multiple signals
and meet the needs of measurement along with its excellent performance, powerful
functions.

The instrument is designed for 2GSa/s maximum real-time sample rate, 50GSa/s
maximum equivalent sample rate and 200MHz maximum bandwidth. Besides,
abundant trigger modes, math and acquire functions enable it easy to capture and
analyze waveforms, also, button is available to display a signal automatically.

What's more, the laconic and clear panel in line with tradition and the intuitive on
the panels make instrument operation easy and convenient, as well as the LCD,
interface and buttons are all friendly and clear, making operation more comfortable.

Main Features:

® Four Channels, Bandwidth of per channel:

200MHz: DS1204B

100MHz: DS1104B

70MHz: DS1074B

2GSa/s real-time sampling rate and 50GSa/s equivalent sampling rate.

Color TFT 5.7 inch LCD, 320%240 pixels resolution.

USB storage and PictBridge printing.

Available to interconnect with RIGOL signal generator seamlessly.

Adjustable waveform intensity, more effective waveform viewing.

One-touch automatic setup, ease of use (AUTO).

Storage and recurrence of Waveforms and setups, supports CSV, 8 or 24 bits
bitmap and PNG format.

Delayed Scan Function, easy to give attention to both details and overview of a
waveform.

® 22 Automatic measurements.

Automatic cursor tracking measurements.

® \Waveform recorder, record and replay dynamic waveforms.
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Built-in FFT function.

Digital filters, includes LPF, HPF, BPF, BRF.

Pass/Fail detection Function, optically isolated Pass/Fail output.

Addition, Subtract and Multiply Mathematic Functions of waveforms.
Advanced trigger types include: Edge, Video, Pulse width, Pattern, Alternative.
Adjustable trigger sensitivity.

Multiple Language User Interface.

Pop-up menu makes it easy to read and easy to use.

Built-in help systems with multinational languages.

Easy-to-use file system supports Chinese & English characters file name input.
Conform to LXI consortium instrument standard class C.
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Document Overview

Chapter 1 Quick Start
To introduce the panls and menus to help users to realize the base operations.

Chapter 2 Operating Your Oscilloscope
More details to help users to understand the functions and measurements of
instrument deeply.

Chapter 3 Application Examples
To show the measurement functions directly by application examples.

Chapter 4 Troubleshooting
Provide you troubleshooting to solve the problems during operating.

Chpter 5 Specifications
List common specifications and characteristics of the oscilloscope.

Chapter 6 Appendix
Information about accessories, warranties, services and supports and the like.

X1l User’s Guide for DS1000B Series



RIGOL

Contents

Guaranty and Declaration..........ccccoiiiiiicii e I
SAFELY NOTICES. . .e i e 11
Safety Notices and SYMmbOIS.........cciiiiiiii e \%
Allgemeine Sicherheits Informationen.................cocooiiiiiiiicii e Vi
Sicherheits Begriffe und Symbole.............coooiiii, 1X
General-Purpose OSCIllOSCOPES .....c.ovuiiiiiie e X
DOCUMENT OVEIVIEW ..ottt ettt e e e e e eaaas X1l
Chapter 1 QUICK GUIE.......couiiiii i e 1-1
General INSPECT ... cu.ie e e e e e 1-2
Panels and User INTErface.......c..ovuuiiiiiiii e 1-3
Functional ChECK. .........ooeu e 1-7

To Compensate the Probes ........ccovveiiiii e 1-9

To Display a Signal Automatically ..........ccooeviviiiiiiii e 1-10

To Understand the Vertical SyStem ..........ccooviiiiiiiiiiiire e 1-11

To Understand the Horizontal System ..........ocoveiiiiiiiiiiiii e, 1-13

To Understand the Trigger SYStem .......coeieniiiiiic e e 1-15

To Understand the Quick FUNCLION ........couiiiiiii e, 1-17
Chapter 2 Operating Your OsCilloSCOpe ........cvvvviiiiiiiiiiieceeea, 2-1
To Set up the Vertical SYStem .....ccuiiniiiee e 2-2
Channel SETINGS ...c.uveeiee e e 2-4

Math FUNCHION ... o 2-14

REF FUNCHION. ...ttt 2-20

To Set up the Horizontal SyStem........coeviiiiiii e 2-28
Delayed SCaN .. .. 2-31

DG o 1 T L PR 2-32

TO Set up the Trigger SYSeM .. ... e 2-33

=T Lo TN 1 o o =T 2-34

Pulse Width Trigger ... 2-35

LYo 1= 0 TR 1 T T 1= P 2-36

e L= T 1 T [ 1= P 2-39
AREINALIVE THOOET ceu et it e e e e 2-41

Lo o =T ] TV 2-44

User’s Guide for DS1000B Series X1



RIGOL

To Set up the Sampling SYSteM ........couiiiii e 2-50

To Set up the Display SYSteM........cvuiiiiiiiei e 2-54

To Store and ReCaAll........cuuiiuiiiii e 2-57

TO Set uUp the ULIlILY ..oovee e 2-66

B TSI 1 T U o 2-68
=Yg T 11 =T PP 2-76
PASS/FAIL ... e 2-77
Waveform RECOIAEN ... ... 2-80

PrINt SEtlING ... e 2-84
Self-CalibDration .........cu i 2-88

System INformation ..........ccveiiiiiii 2-89

Date and TIME ....eie e 2-91

To Measure Automatically ............oeeuveiiiiiiiie e 2-92
Quick Measurement SEtUP .....cuu i 2-94
Delay/Phase SELUP.......ccu i e e 2-95

Voltage MEaSUrEMENTS ......vuuee e e e e e e e e eanas 2-96

TiMeE MEASUIEMENTS. .. .cui it e e e 2-98

T Measure With CUISOIS .......oieuiiiieie e 2-101
Manual MOE ... 2-102

TraCK MOGE ... et 2-104

AULO MOAE ...ttt et ettt ea e eaa s 2-106

To Use Run Control BUTEONS ........c.uiiiiiiiiie e 2-107
Chapter 3 Application EXamples .........cooviiiiiiiiiceeceeeeeee e, 3-1
Example 1: Taking Simple MeasurementsS ........ccccovvuveiieeiiiieiieieeeeeeeaeans 3-1
Example 2: View a Signal Delay Caused by a Circuit ............cccceveviiniennnnnes 3-2
Example 3: Capture a Single-Shot Signal ...........ccooovviiiiiiiiiicieeee 3-3
Example 4: To Reduce the Random Noise on a Signal.............ccoevviveeneannes 3-4
Example 5: Making Cursor MeasuremMentsS..........cuvvueeneenrenneeneeireeenneanaennes 3-6
Example 6: The Application of the X-Y operation.............ccoeceveiviiiineinnnnnns 3-8
Example 7: Triggering on a Video Signal ...........ccocvveiieiiiiiiici e, 3-10
Example 8: FFT Cursor MeasuremeNnt.........c.oveuieriiiieeieieieeiieeeeeene e, 3-12
Example 9: Pass/Fail TEST .....ccuviuiiiieeiei e e 3-13
Chapter 4 Troubleshooting .....cccouviiiiiiiii e, 4-1
Chapter 5 Specifications ........ccoiiiiiiiii e, 5-1
Technical SPecifiCatioNS.........c.ovuiii i 5-2

General SPeCifiCatiONS.........cuivuiiiie e 5-6
Chapter 6  APPENAIXES .....ciuiiiiieiice e e e 6-1

X1V User’s Guide for DS1000B Series



Appendix A: DS1000B SerieS ACCESSOIIES .. .uuiuuieneeneetieiieiieeieeeetaeaaeaeeneenns 6-1
AppPendiX B: WarTaNty ........cc.iiii i 6-2
Appendix C: Care and Cleaning ........ccuoeeiviiiiiiiiei e eans 6-3
FNOEX e 1

User’s Guide for DS1000B Series XV






RIGOL

Chapter 1 Quick Guide

This chapter covers the following topics:

B General Inspect

B Panels and User Interface

B Functional Check

B To Compensate the Probes

B To Display a Signal Automatically

B To Understand the Vertical System

B To Understand the Horizontal System
B To Understand the Trigger System

B To Understand the Quick Function
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General Inspect

After receiving a new DS1000B series oscilloscope, please inspect the instrument as
follows:

1. Inspect the shipping container for damage.
Keep the damaged shipping container or cushioning material until the contents
of the shipment have been checked for completeness and the instrument has
passed both electrical and mechanical test.

The consigner or carrier shall be liable for the damage to instrument resulting
from shipment, without free maintenance or replacement by RIGOL.

2. Inspect the instrument.
In case of any damage, or defect, or failure, notify your RIGOL Sales

Representative.

3. Check the accessories.
Accessories supplied with the instrument are listed in "Appendix A: DS1000B

series Accessories" in this guide.
If the contents are incomplete or damaged, please notify your RIGOL Sales

Representative.
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Panels and User Interface

Being familiar with the operation panels is the first priority when you get a new
DS1000B series digital oscilloscope. This chapter will bring you a brief introduction
and description of the panels and functions of oscilloscope, which can help users to
know well about the instrument in a short time.

Front Panel

Figure 1-1, the front Panel; the knobs are used most often and are similar to the
knobs on other oscilloscopes. There are five grey buttons defined as No.1 to No.5
from up to bottom on the right side of the display which are menu operating buttons.
The buttons not only allow you to use some of the functions directly but also bring up
soft button menus on the screen, which enable the access to many measurement
features associated with the advanced functions, mathematics, and reference or to
run control features.

Turn On/ Multi-Function Quick  Function Run
LCD Off Menu  Knob Button  Menu Control
/( MENU RUN CONTROL ! \
(N e T8 = Horizontal
‘‘‘‘‘ \ O
APNV':RTICAL ’- Trlgger
&) 2 Vertical
; £ scE
CH1 CH2
B8] =5 ==
[ 4 [ \
Power USB Probe Menu Analog Signal EXT TRIG
Switch Host Compensator Buttons Channels Channel
Figure 1-1 Front Panel Overview
User’s Guide for DS1000B Series 1-3
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Front Panel Interfaces:

USB Host: Connect DS1000B with external USB devices when the oscilloscope is
regarded as “Host Device”, such as connecting a USB flash device.

Analog Signal Channels: Four channels are provided: CH1, CH2, CH3 and CH4.
EXT TRIG Input: It is applied to input external trigger signal.

NOTE: There are two USB Host ports respectively on the front and rear panel.

0 d
O |
o o a
O 0
a a
o RI GO L H
H HAZARDOUS VOLTAGE INSIDE, DO NOT REMOVE THE H
COVER UNLESS BY SPECIFIED PERSONNEL.
LINE 45-440Hz AC 100-240V 50VA MAX @
q WARNING: A
H MAINTAIN GROUND TO AVOID ELECTRIC SHOCK n
] @
O O
| ®
O O
i 5 NEEN=
i =
!
o] °

@ ® 6

Figure 1-2 Rear Panel Overview

Rear Panel of DS1000B contains the following parts:

Power Supply: Input power supply to the instrument.

Fuse: 250V, T2A

Power Switch: Turn on or off the power source.

LAN: Enable users to set up network by LAN port.

USB Device: Connect DS1000B with external USB devices when the
oscilloscope is regarded as “Slave Device”. For example: connect with PC for
remote control.

USB Host: Connect DS1000B with external USB devices when the
oscilloscope is regarded as “Host Device”, such as connecting a USB flash
device.

@® 0006

®
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Notation definitions in this Manual:

Throughout this guide, notation symbols of buttons and knobs are the same of those
on front-panel.

® A box around the name of the key denotes MENU function buttons on

front-panel, such as Measure|.

(4 denotes the multi-function knob®©.

&POSITION denotes the five POSITION knobs.

denotes the five SCALE knobs.

denotes the LEVEL knob.

The name with a drop shadow denotes the menu operating key, such as
Waveform soft key in menu.

Arrow “—” is used to divide operation steps. Such as: — Storage,
indicates press “Storage” button on the front panel, then press “Storage” menu.

User’s Guide for DS1000B Series 1-5
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User Interface

Run U-Disk Location of Waveform Trigger Point
Status Timebase Connected Window in Memory in Memory

Fl Py
— H,,I Trigger Point in
CCBUEN  \Waveform
. D Window
Trigger —
Symbol L S S S BV Lirrit
CH1 —=
Menu
CH2 —™&=
CH3
CH4 Waveform
Display
Window

CH1 Volts/div  CH2 Volts/div CH3 Volts/div CH4 Volts/div

Figure 1-3 User Interface Overview

1-6 User’s Guide for DS1000B series



RIGOL

Functional Check

Perform this quick functional check to verify that the instrument is operating
correctly.

1. Turn on the instrument
Use the power cord designed for the oscilloscope only to connect the instrument
and AC power which delivers 100 to 240 VACgrys, 45Hz to 440Hz. Press the
power switch to turn on the instruments, waiting until the display shows the
waveform window.

2. Recall factory setting
Press — Storage — Factory — Recall, to recall factory setting.

Storage Button

( ) 2l o
o) &=
=0
mS
)+
=) | @ €
Q)
Power
Switeh T—T2_<5 =P
D —
Figure 1-4 Button explanation
WARNING

To avoid electric shock, be sure the oscilloscope is properly grounded.

3. Input a signal to a channel of the oscilloscope

® Push BNC plug of probe into CH1 BNC connector, then twist the BNC cable to
right to lock the probe in place. Switch on the probe to 10X.

® Press — Probe — 10X to set probe attenuation of the oscilloscope, so as to
make sure the measurement result is correct (Default probe attenuation scale is
1X).
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SCALE SCALE
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\
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Figure 1-5 Probe connection Figure 1-6 Probe adjustment

Attach the probe tip to the Probe compensator connector and the reference lead
to the ground pin. Press , within a few seconds, a square wave will display
(approximately 1kHz, 3Vpp).

Push the button or push the button again to turn off Channel 1. Push
the |CH2|, |CH3|, |CH4| buttons to turn on other channels, repeat step 2&3.

NOTE: Signal outputed from the Probe compensator is ONLY used for probe
compensation, not for calibration.
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To Compensate the Probes

Perform this adjustment to match the characteristics of the probe and the channel
input. This should be performed whenever attaching a probe to any input channel at
the first time.

1. From CH1 menu, set the Probe attenuation to 10X (press —>Probe—>10X).
Set the switch to 10X on the probe and connect it to CH1 of the oscilloscope.
When using the probe hook-tip, inserting the tip into the hook-tip firmly to
ensure a tight connection.

2. Attach the probe tip to the connector of the Probe compensator and link the
reference wire cramp with the ground connector of the probe compensator,
Select CH1, and then press .

3. Check the shape of the displayed waveform.

Over Compensated Correctly Compensated Under Compensated

T TUT Ut

Figure 1-7 Compensate waveform

4. If necessary, use a non-metallic tool to adjust the variable capacitor of the probe
for the flattest square wave being displayed on the oscilloscope.
5. Repeat if necessary.

WARNING

To avoid electric shock while using the probe, be sure the perfection of the
insulated cable, and do not touch the metallic portions of the probe head
while it is connected with a voltage source.
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To Display a Signal Automatically

The oscilloscope has an automated feature to display the input signal in best-fit
status. The input signal should be 50 Hz or higher and a duty cycle is greater than
1%.

Using the automatic setting:
1. Connect a signal to the oscilloscope (such as channel 1) as described above.

2. Press .

The oscilloscope may change the current settings to display the signal; adjusts the
vertical and horizontal scaling, the trigger coupling, type, position, level, and mode.
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To Understand the Vertical System

As shown in Figure 1-8, there are several buttons and knobs in the VERTICAL
control area, which are used for setting Channels, MATH and REF functions as well as
adjusting vertical position and Volts/div of waveforms. In addition, different colors
are designed for different channels, corresponding to different waveforms, so as to
observe clearly.

v
POSITION POSITION ERTICAL POSITION POSITION

Figure 1-8 Vertical control

1. Press |CH1|, CH2, |CH3, |CH4, |MATH, , the operating menus, symbols,
waveforms and status information of corresponding channel and settings will be
displayed on the screen. The current selected channel will be shut down when
you press the key associated with the channel one more time.

2. Set vertical position of waveform display by ©POSITION knob.
Turning the @POSITION knob, a voltage value is displayed for a short time
indicating its value with respect to the ground reference located at the center of

the screen. Also notice that the ground symbol on the left side of the display
moves in conjunction with the(@POSITION knob.
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Measurement hints

If the channel is DC coupled, measuring the DC components of the signal by
simply noting its distance from the ground symbol.

If the channel is AC coupled, the DC component of the signal is blocked,
allow you to use greater sensitivity to display the AC component of the
signal.

Vertical offset back to O shortcut key

Turn the knob to change the vertical display position of
channel and press the knob to set the vertical display
position back to 0 as a shortcut key, this is especially helpful when the trace
position is far out of the screen and want it to get back to the screen center
immediately.

3. Set vertical “Volts/div” by ©@SCALE knob.
Rotate @SCALE to change “Volts/div”, the change will be displayed in real
time at the bottom of interface. Besides, the “Volts/div” contains two forms:
“Fine” and “Coarse”.
Coarse/Fine Shortcut key
The Coarse/Fine vertical control can be set by simply pressing the vertical
@SCALE knob.
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To Understand the Horizontal System

Figure1-9 shows the HORIZONTAL controls: [MENU button, €@POSITION and
@SCALE knobs of horizontal system. Following the exercise to familiarize with the
buttons, knobs, and status bar.

HORIZONTAL
<] SCALE [= <] POSITIONE
= S
j"" MENU . & *

Figure 1-9 Horizontal control

1. Set horizontal “s/div” by knob.
The horizontal &SCALE knob changes the sweep speed in a 1-2-5 step

sequence, and displays the value at the upper-left of the display. The time base
ranges of the DS1000B series is from 2 ns/div* to 50 s/div.

Delayed Scan Shortcut key

To press the &SCALE knob in the horizontal control area on the
front-panel is another way to enter or exit Delayed Scan mode and it is
equal to the menu operations, MENU—Delayed—ON.

NOTE*: The speed of horizontal scan varies by different models.

2. Press MENU] button to display the “Horizontal” menu. Users can set the delayed
state, time base expansion, time base mode and trigger offset.

Term Explanations

Trig-Offset: Denotes the real position of the trigger point relative to the
midpoint of the memory. In this setting, the trigger position will be changed
horizontally when you turning the knob.
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3. The horizontal knob moves displayed signal horizontally on the
waveform window.
The horizontal knob adjusts the trigger offset of signal, when
turning the knob; you can note that the waveform moves horizontally in
conjunction with the knob.

Horizontal offset back to O shortcut key

Rotate the horizontal ¢POSITION knob to adjust the horizontal position
of the signal in the waveform window and press it down to restore the
trigger offset or (delayed sweep offset) to the zero point.
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To Understand the Trigger System

Figure 1-10 shows the TRIGGER control: MODE, MENU, FORCE, [50% and a

LEVEL knob. Following the exercises to familiarize with the buttons, trigger level
knob and status bar.

TRIGGER
ALl
Mormal MODE
Simg
- LEWEL
. W =
i &
f AL
- d o
MEMU
FORCE

S0
Figure 1-10 Trigger control

1. Three kinds of trigger modes can be switched among Auto, Normal and Single
with pressing MODE| button.

2. Use the ©LEVEL knob to change the settings of trigger level.
Turning the QLEVEL knob, you will observe an orange trigger line, a trigger
sign and a trigger level value displaying pane on the screen moving up and down.
When you stop turning the knob, the trigger line, trigger sign and
trigger value pane will disappear in five seconds. During the same time of

moving the trigger line, you will notice that the displayed value of trigger level
has been changed on the screen.

Trigger Level back to O Shortcut key

Turn the ©@LEVEL knob to change the trigger level value and press the
QILEVEL knob to set trigger level back to 0 as a shortcut key.
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3.

5.

Press [MENU) button in the Trigger control area.
A soft button menu appears on the display showing the trigger setting choices
as shown in Figure 1-11.

Figure 1-11

Trigger
| @ Press NO.1 menu button to choose Edge.

Edge
=l @  Press NO.2 menu button to choose Source as CH1.

CH1
Slope ® Press NO.3 menu button to choose Slope as _4&

® Press NO.4 menu button to choose Sweep as Auto.

® Press NO.5 menu button to enter secondary menu of Set Up.

NOTE: The change of trigger mode, source selection and slope type will lead to
the change of the status bar on the upper-right of the screen.

Press

Start an acquisition even if no valid trigger signal has been found, usually used
in “Normal” or “Single” trigger mode. This button has no effect if the acquisition
is already stopped.

Switch Local/Remote mode

Press [FORCE| button to switch the operation mode as “local” when the
instrument is under remote mode.

Press
Press the button to set the trigger level to the center of the signal's
amplitude.

1-16
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To Understand the Quick Function

The following figure shows that there are two buttons in the QUICK function area.
The exercise below will gradually conduct you to familiarize the settings of the

buttons.
QUICK
Figure 1-12
The quick function menu
1.

There are two buttons on the front panel, belonging to Function Menu
area and Quick Function area respectively. Firstly, you need to pre-set up three
items from 22 measurements via — QuickMea from Function Menu
area, and then press as shown in figure 1-12 to enter quick
measurement, three measuring parameters pre-defined will be displayed on the
screen.

Use button to perform a quick print or store data to USB flash device.

To execute print operation if connecting the printer since it has a higher priority.
To store the measurement results to USB flash device in current format such as
Waveform, Setups, 8 Bitmap, 24 Bitmap, PNG or CSV. Furthermore, it will be
stored as 8-Bitmap automatically when selecting “Factory”.
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Chapter 2 Operating Your Oscilloscope

By now, a user should understand the VERTICAL, HORIZONTAL and TRIGGER
control systems and know how to determine the system setup from the status bar of
a DS1000B series digital oscilloscope. This chapter will go through all groups of
front-panel buttons, knobs and menus; and further the knowledge of the operation
by hints in this guide. It is strongly recommended to perform all of the following
exercises to get the most of the powerful measurement capabilities of the
oscilloscope.

This chapter covers the following topics:

M To Set up the Vertical System (CH1, [cH2, |cH3, [cH4, MATH, REF

Vertical@POSITION | Vertical¢3SCALE)

B To Set up the Horizontal System (MENU, Horizontal@POSITION |
Horizontal@SCALE )

m  To Set up the Trigger System (MODE|,@&LEVEL | [MENU, [FORCE|
B To Set up the Sampling System )

B To Set up the Display System

B To Store and Recall (

m 7o Set up the Utility (Utility])

B To Measure Automatically ()

B To Measure with Cursors )

B To Use Run Control Buttons (|Auto|, |Run/Stop

50%6))

Single|)

Please read this chapter carefully to get more functions and operations about
DS1000B series oscilloscopes.
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To Set up the Vertical System

Four analog channels are provided by DS1000B: CH1, CH2, CH3 and CH4. Press the
corresponding button on the front panel to turn the channels on/off. The backlight
indicates the channel is currently active. Press the button again to turn the channel
off. When channel is currently selected, press will turn it off and the backlight
goes off.

Table 2-1 Channels menu

Channel | Settings | Status Indicator
Channel 1 ON (yellow letters with black background)
(CHI) Selected | cH1 (black letters with yellow background)
OFF No indicator
ON ®g¥™ (azure blue letters with black
Channel 2 | Selected | background)
(CH2) OFF CH2 (black letters with blue background)
No indicator
Channel 3 ON - (pink letters with black background)
(CH3) Selected - (black letters with pink background)
OFF No indicator
ON BB (black letter with navy blue background)
Channel 4 Selected - )
(navy blue letter with black background)
(CH4) OFF No indicator
ON - (purple letter with black background)
MATH Selected - (black letter with purple background)
OFF No indicator

Other functions such as MATH and REF can be regarded as relatively isolated
channels.
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Knobs Explanation

Use the vertical controls to display signal waveforms by adjusting the vertical
@SCALE knob, and the @POSITION knob, and setting the input parameters.

1. Using vertical knob.
The vertical control changes the vertical position of signal
waveforms in all channels (excluding MATH and REF). The resolution changes
according to the vertical level set. Pressing this knob will clear the channel's
vertical offset to zero.

2. Using vertical knob.
The vertical control changes the vertical sensitivity of signal
waveforms in all channels (excluding MATH and REF). If the Volts/Div is set to
“Coarse”, the waveform scales in a 1-2-5 step sequence from 2
mV ,5mv,10mv...to 10 V. If the Volts/Div is set to “Fine”, it scales to small steps
between the coarse settings. Turn the knob clockwise to decrease the vertical
scale, turn the knob counter-clockwise to increase the vertical Volts/Div setting.
You can toggle between “coarse” and “Fine” setting through pressing the

knob.

3. During the vertical positioning, a position message is displayed on the left

bottom of the screen, such as [POS:32.4my| in the same color along with the
corresponding channel. The unit is V (Volts).

User’s Guide for DS1000B Series 2-3



RIGOL

Channel Settings

Each channel of DS1000B series digital oscilloscope has an independent operation
menu and it will pop-up after pressing any button among |CH1, CH2|, |CH3 CH4|. The
menu to set CH1 is shown in the table below. Press to enter the following
menus.

Figure 2-1  Table 2-2 Channel menu (Page 1/2)

CH1

Menu Settings Comments
I'_"U;TIH AC Block DC component of the input
B Lirrit _ Signal.
OFF Coupling DC Pass both AC and DC components of
Frobe the input signal
T GND Disconnect the input signal.
ON Limit the channel's bandwidth to
Digital Firter BW Limit 20MHz to reduce display noise.
12 OFF Get full bandwidth.
i 0.001X Set up the probe attenuation factor

by 1-2-5 to make the vertical scale

Probe readout correct. including:
1000X 0.001X,0.01X,0.1X,1X,2X,5X,10X,20
X,50X,100X,200X,500X,1000X
Digital Filter Set up digital filter (See table 2-5).

Go to the next menu page (The
el 1/2 followings are the same, no more
explanation).
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Figure 2-2

doltsiDiv

[Fiert

JFF
LInit

Table 2-3 Channel menu (Page 2/2)

Menu Settings | Comments
Back to the previous menu page (The
. 2/2 followings are the same, no more
explanation).
Coarse Define a 1-2-5 sequence.
Volts/Div Fine To change the Volts/Dive settings in
small steps between the coarse settings.
ON Turn on the invert function.
Invert OFF Restore to original display of the
waveform.
Unit VI A/ Set “V”, “A”, “W” or “U” as the unit of
W/ U vertical channel.

User’s Guide for DS1000B Series

2-5



RIGOL

1. To set up channel coupling

To use Channel 1 as an example, input a square wave signal with DC shift.
Press —>Coupling—>DC to set “DC” coupling. Both the AC component and the
DC component of the input signal will pass.

1 cpy

Coupling
DC DC Coupling
——— Setup

B Lirmit

DC Coupling
Status Symbol

Figure 2-3 DC coupling settings

Press —»Coupling—»AC, to set “AC” coupling. It will pass AC component of
the input signal with frequency higher than 5 Hz and restraint DC component of
the input signal.

AC Coupling
Status Symbol

Figure 2-4 AC coupling settings

2-6 User’s Guide for DS1000B series



RIGOL

Press —>Coupling—>GND, to set “GND” coupling, it disconnects the input signal.
The screen displays as Figure 2-5:

RUM
GND

Coupling
Setup

Proke
103

Diiital Filter

el

GND Coupling
Status Symbol

Figure 2-5 Ground coupling settings
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2. To set up the channel bandwidth limit

Take Channel 1 for an example, input a signal containing high frequency
component. Press —>BW Limit—OFF, to set up bandwidth limit to “OFF”
status. The oscilloscope is set to full bandwidth and passing the high frequency
component in the signal.

FUM 18 .@8ns _ F

ZHA
Coupling
(]
B Lirmit

Turn off the
BW Limit

Figure 2-6 Turn off the BW limit

Press —>BW Limit—ON, to set up bandwidth limit to “ON” status. It will
restraint the frequency component higher than 20MHz.

FLIM A, B3NS ! FI1L oH1
Caupling
(B[]
BWY Lirmit
1 N 20MHz
G oM BW limit

Protbe
105

Digital Filter

~li—

Mark of
BW limit

Figure 2-7 Turn on the BW limit
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3. To set up Probe Attenuation

The oscilloscope allows selecting the attenuation factor for the probe. The
attenuation factor changes the vertical scaling of the oscilloscope so that the
measurement results reflect the actual voltage levels at the probe tip. Figure 2-8
shows an example for using a 1000:1 probe and its attenuation factor.

RUM | 58 .B8ns FAU ooy

Zoupling

(B]
By Lirmit
ZFF
Probe
1000 Probe
— Attenuation

Digital Filter

~li—

Vertical volts/div

Figure 2-8 Set up probe attenuation coefficient

Table 2-4 Probe setting

Probe Attenuation Factors | Corresponding Settings
1:1000 0.001X
1:100 0.01X
1:10 0.1X
1:1 1X

2:1 2X

5:1 5X
10:1 10X
20:1 20X
50:1 50X
100:1 100X
200:1 200X
500:1 500X
1000:1 1000X
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4. Digital Filter

Press —> Digital Filter to display the digital filter menu.

F U Fier
Digital Filter

( OFF 1 Turn Off

Digital Filter

Filter Type
== .+

Llpper Lirnit

£ Fiar
Diiggital Filter
S Turn On
( Digital Filter
Filter Type
== .+

Llpper Lirnit

306 . BkHz

—

Figure 2-10 Turn on digital filter

Turn the digital filter on or off as shown in the following figure. Turn () knob
to adjust the upper and lower limit of frequency after turning on the digital filter.
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Figure 2-11 Table 2-5 The Filter menu

Filter
Diciital Filter

Filter Type

Ipper Lirnit

NOTE:

Menu Settings Comments
L , ON Turn on the digital filter.
Digital Filter g .
OFF Turn off the digital filter.
= o Setup as LPF (Low Pass Filter).
L —, Setup as HPF (High Pass Filter).
Filter Type f P (Hig . )
L. ot Setup as BPF (Band Pass Filter).
T Setup as BRF (Band Reject Filter).
Upper . Turn (43) knob to set upper limit
Limit™ <frequency> | high limit.
Lower
o v Turn (A3) knob to set lower limit.
Limit <frequency>

—

Back to higher level menu (The
followings are the same, no more
explanation).

[1] The upper limit needs to be set in the type of low pass filter.

The lower limit needs to be set in the type of high pass filter.

Both upper limit and lower limit need to be set in the types of band pass filter and band reject

filter.
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5. To change the Volts/Div settings

The Volts/Div control has Coarse or Fine configuration. The Vertical
Sensitivity is 2mv/div - 10V/div.

Coarse: It is the default setting of Volts/Div in a 1-2-5-step sequence from
2mV/div, 5mV/div, 10mV/div, to 10 V/div.

Fine: This setting changes the vertical scale to small steps between the coarse
settings. It will be helpful to adjust the waveform in smooth steps.

Fine
Adjustment

[rvert

OFF
Linit

[SEFE= A3, Sml)

f

Fine Adjustment Data

Figure 2-12 Fine Adjustment

Coarse/Fine Shortcut key

To change Coarse/Fine setting, not only by menu but also by pressing
vertical @SCALE knob.
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6. To invert a waveform

Invert turns the displayed waveform 180 degrees with respect to the ground
level. When the oscilloscope is triggered on the inverted signal, the trigger is
also inverted. Figure 2-13 and Figure 2-14 show the changes before and after
the inversion respectively.

Invert
Off

Invert
On

Figure 2-14 Waveform after inversion
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Math Function

The mathematic functions include “add”, “subtract”, “Multiply” and “FFT” for CH1,
CH2, CH3 and CH4. The mathematic result can be measured by the grid and the

cursor.

Press MATH) button to enter “Math” menu, meanwhile, sign of math scale will appear
under the screen. See figure below, waveform of CH1 is marked yellow, waveform of
CH2 is marked blue, and waveform of CH1 adding CH2 is marked purple.

Math Scale

RN

CHi= 2 .8@l

fath
Cpers
&+E

Source &
ZH1
Source B
ZH2
[Fivert
DFF

Figure 2-15 Math function

Figure 2-16 Table 2-6 The Math menu (Page 1/2)

Math
Dperate
LR

Source 2
ZH1
Source B
CH2
Irvert
DFF

Menu Settings Comments
A+B Add source A and source B.

Operate A-B Subt_ract source B from source A.
AxB Multiply source B by source A.
FFT Fast Fourier Transform.

Source A CH1, CH2, | Define CH1, CH2, CH3 or CH4 as
CH3, CH4 source A.

Source B CH1, CH2, | Define CH1l, CH2, CH3 or CH4 as
CH3, CH4 source B.

Invert ON Invert the MATH waveform. _
OFF Restore to original waveform display.

2-14
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Figure 2-17 Table 2-7 The Math menu (Page 2/2)

Math Menu Settings Comments

The multifunctional knob (4J) adjusts
£ Pt the vertical position of the Math

waveform.

The multifunctional knob (43) adjusts
4~ 0, the vertical amplitude of the Math

waveform.

Reset the math waveform to vertical
Reset ; .

mid-point.
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1. Using FFT function

The FFT (Fast Fourier Transform) process converts a time-domain signal into its
frequency components mathematically. FFT waveforms are useful in the
following applications:

® Measuring harmonic content and distortion in systems

® Characterizing noise in DC power supplies

® Analyzing vibration

Press MATH—Operate—FFT to enter FFT setting menu.

Figure 2-18 Table 2-8 The FFT menu (Page 1/2)

fath Menu Settings Comments
Ll A+B Add source A to source B.
A-B Subtract source B from source A.
Source Operate .
o AxB Multiply source B by source A.
FFT Fast Fourier Transform.
o CH1, CH2, | Define CH1, CH2, CH3 or CH4 as FFT
Source
CH3, CH4 source.
Rectangle
Window Hannln_g Select window for FFT.
Hamming
Blackman
Split Display FFT waveform on half screen.
Displa
Pay Full screen | pisplay FFT waveform on full screen.

Figure 2-19 Table 2-9 The FFT menu (Page 2/2)
Math Menu Settings | comments
s The multifunctional knob (4J) adjusts
L Al the vertical position of Math
The multifunctional knob (%3) adjusts
2~y the vertical amplitude of Math
Scale Vrus Set Vgus as vertical scale unit
dBVRrus Set dBVgms as vertical scale unit
Reset the math waveform to vertical
Reset : .
mid-point.
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|
Key points for FFT

1. Signals that have a DC component or offset can cause incorrect FFT
waveform component magnitude values. To minimize the DC component,
choose AC Coupling on the source signal.

2. To reduce random noise and aliases components in repetitive or
single-shot events, set the oscilloscope acquisition mode to Average.

3. To display FFT waveforms with a large dynamic range, use the dBVgrys
scale. The dBVRrys scale displays component magnitudes using a log scale.
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2. Selecting an FFT Window

DS1000B series oscilloscope provides four FFT windows. Each window is a
trade-off between frequency resolution and amplitude accuracy. It depends on
the desired measurement and the source signals characteristics to determine
the window to use. Use the following guidelines to select the best window.

DS1000B provides four FFT functions with different features, which are needed
to be selected according to measuring waveform.

Table 2-10 FFT Windows

Window Features Best for measuring
Best frequency resolution | Transients or bursts, the signal
and worst amplitude levels before and after the event
accuracy. are nearly equal.

Rectangle Equal-amplitude sine waves with
This is essentially fixed frequencies.

the same as no window. | Broadband random noise with a
relatively slow varying spectrum.

Hanning Better frequency
resolution, poorer Sine, periodic, and narrow-band
amplitude accuracy than | random noise.

Rectangular.

Hamming has slightly Transients or bursts where the
better frequency signal levels before and after the
resolution than Hanning. | events are significantly different.

Hamming

Best amplitude accuracy,
Blackman worst frequency
resolution.

Single frequency waveforms, to
find higher order harmonics.
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Term Explanations

FFT Resolution: The FFT resolution is the quotient between sampling rate
and the number of FFT points. With a fixed FFT points, the lower sampling
rate, the better the resolution.

Nyquist Frequency: The highest frequency that any real-time digitizing
oscilloscope can acquire without aliasing. It's normally half of the sample rate.
This frequency is called the Nyquist frequency. Frequency above the Nyquist
frequency will be under sampled, causing a situation known as aliasing.
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REF Function

Reference Waveforms are saved waveforms to be selected for display. The reference
function will be available after saving the selected waveform to non-volatile memory.
During the actual measurement process, you can use DS1000B series digital
oscilloscope to observe the waveforms of correlative components. It will help you to
determine the cause of malfunction when you compare the measured waveform with
the reference waveform. The method is particularly useful under the circumstance of
having reference waveforms.

Press button to display the Reference waveform menu.

Figure 2-20 Table 2-11 REF menu when using internal memory (Page 1/3)

REF

Channel

Current

~—

Menu Settings | Comments
REF 1 Turn on or turn off one to four REF
REF 2
channels
Channel REF 3
REF 4
Select the current REF channel which is
§EE ; optional from REF1 to REF4. (According
Current REF 3 to the available channel, for example, if
REF 4 only REF1 is turned on, then only REF1
can be chosen as the current channel.)
CH1
CH Select CH1, CH2, CH3, CH4, and MATH as
the source channel whose input
Source CH3 ) ,
CHA waveforms will be compared with the
reference waveforms.
MATH
. Internal Select memory location in scope.
location ,
external Select memory location out scope.

2-20
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Figure 2-21 Table 2-12 REF menu when using internal/external memory (Page 2/3)

Menu Settings Comments

Save REF waveform to outer memory

Save )

location.

) The multifunctional knob (%2) adjusts
* the vertical position of REF

The multifunctional knob (%J) adjusts
O~ | . (V) ad)

the vertical amplitude of REF

Menu settings comments
Reset Reset REF waveform.
.
Imp./EXp. Go to import menu (see table 2-19).

lmp SExp.

Figure 2-23 Table 2-14 REF menu when using external memory (Page 3/3)

Menu settings comments
Reset Reset REF waveform.
Import Go to import menu (see table 2-19).

[rriport
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1. Import and Export

Switch to external memory and select Internal location.
Then, press —Imp. /Exp. and enter the following interface.

Export
Delete Filg

File size2ke

Figure 2-24 Import and export interface

Figure 2-25 Table 2-15 Imp. /Exp. Menu

Menu Settings | Comments
Path
Explorer Directory Switch to Path, directory or file.
File
Export the REF file from internal
Export memory to external memory (see
table 2-16).
Import the REF file to internal
Import
memory.
Delete File Delete file.

2-22
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2.

Export

Switch to external memory and select Internal location.
Then, press —»Imp. /Exp.— Export and go to the following interface.

| Export
|

File Hame

RlewFilel

Figure 2-26 Export interface

Figure 2-27  Table 2-16 The Export menu

Export

Menu Settings | Comments
+3 Move the input focus point of files’ name
up and down.
i Move the focus point to next location.
- x To delete chosen letter.
Save Execute the operation.

—
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3. Save to External Memory

Switch to external memory and select External location.
Then, press —»Save and enter the following interface.

Figure 2-29

Mewy File

Dielete Fil

Table 2-17 The Save menu

Mewy File

Dielete Filey

Figure 2-28 Save interface

Menu Settings Comments
Path . i .
) , Switch among Path, Directories and
Explorer Directories .
: Files.
Files
New File Set up new file in Path and File. Set
(Folder) up new folder in directory.
Delete File Delete chosen file (Folder)
(Folder) '
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4. New File (or New Folder)

Switch to external memory and select External location.
Then, press —»Save—»New File (or New Folder) and go to the following

interface.
| e File
|
File Hame -:1:
File Name
Input Pane RewFilel

Switch Chinese Switch Capital
and English On or Off

Figure 2-30
File name in English inputting interface

Figure 2-31 Table 2-18 The New File menu

REURIE | Menu Settings Comments

+ 3 Move the focus point of file name up
and down.

- Move the focus point to the next
location.

X bt To delete chosen letter.

Save Execute the saving operation.

g ==
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5. Import

Switch to external memory and select External location.
Then, press —>Import and enter the following interface.

[vewricorer ]

lmport

Figure 2-32 Import interface

Figure 2-33 Table 2-19 The Import menu

Import
Explarer

Menu Settings Comments
Path . . .
) , Switch among Path, Directories and
Explorer Directories )
: Files.
Files
Import the REF file into internal
Import

memory.
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6. Display a Reference Waveform

1 REF

Chanmnel

Current
REF 1

Source
ZH1

Location

~l—

Figure 2-34
Reference waveform display

Operation introductions:

1. Press button to show the reference waveform menu.

2. Press soft button 3 to select the reference channel: CH1, CH2, CH3, CH4 or
MATH.

3. Turn vertical and vertical to adjust the REF
waveform to a suitable position.

4. Press soft button No.4 to select the save location of REF waveform.

5. Enter to REF menu (Page2/3) Press soft button No.2 to save the waveform as
REF.

NOTE: The Reference function is not available in X-Y mode.
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To Set up the Horizontal System

Press IMENU| button to enter the horizontal setting system.

Figure 2-35 Table 2-20 The Horizontal menu

Horizontal

NOTE:

Menu Settings Comments
ON Turn on the Delayed Scan mode.
Delayed

OFF Turn off the Delayed Scan mode.

The waveform expands or compresses
horizontally around the center of the
screen when the horizontal time base

ScreenCenter | .
is changed.

The waveform expands or compresses
. ) horizontally around the trigger point
TimeExpand | Trigger : ) )
when the horizontal time base is
changed.

User The waveform expands or compresses
horizontally around the user-defined
reference position when the horizontal
time base is changed.

Y-T Show the relative relation between
vertical voltage and horizontal time.

. XY Show CH1 amplitude value at X axis;
Time Base . .
show CH2 amplitude value at Y axis.

Roll™ In Roll Mode, the waveform display
updates from right to left.

. Adjust the trigger position to the
Trig-Offset Reset

center of the memory.

[1] In Roll mode, both the horizontal &POSITION knob and trigger control are inoperative.
Once the oscilloscope is set to Roll mode, the time base should be 50ms or slower.

2-28
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Term Explanations

Slow Scan Mode: This mode is available when the horizontal time base is set
to 50ms or slower. In this mode, the oscilloscope acquires sufficient data for the
left part to the trigger point, then wait for trigger, when trigger occurs, it
continue to draw the rest part from the trigger point to the end of the right side.
When choosing this mode to view low frequency signals, it is recommended
that the channel coupling be set as DC.
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Knobs Explanation

The horizontal controls change the horizontal scale and position of waveforms. The
horizontal center of the screen is the time reference for waveforms. Changing the
horizontal scale causes the waveform to be expanded or compressed with respect to
the screen center. Horizontal position changes the displayed waveform position,
relative to the trigger point.

1. The horizontal knob adjusts the horizontal position of all
channels (including Math) waveforms. The resolution of this control varies with
the time base. Pressing this button clears the trigger offset and moves the
trigger point to the horizontal center of the screen.

2. Use to select the horizontal time/div (scale factor) for the main or
the Delayed scan time base. When Delayed Scan is enabled, it changes the
width of the window zone by changing the Delayed Scan time base.
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Delayed Scan

The Delayed Scan is a magnified portion of the main waveform window. Use Delayed
Scan to locate and horizontally expand part of the main waveform window for a more
detailed (higher horizontal resolution) analysis of signal. The Delayed Scan time base
setting cannot be set slower than the Main time base setting.

Press MENU|—Delayed—ON, or press horizontal *2SCALE knob to turn on delayed
scan function. See the waveform below.

Waveform to be Horizontally Expanded

F 128mt)

Time Base of
Delayed Scan

Expanded Waveform in Horizontal

Figure 2-36 Delayed scan windows

The screen will be split into two parts.

The upper half displays the main waveform window and the lower half displays an
expanded portion of the main waveform window. This expanded portion of the main
window is called the Delayed Scan window. Two blocks shaded at the upper half; the
un-shaded portion is expanded in the lower half. The horizontal and
knobs control the size and position of the Delayed Scan. The value at top
of the screen is the main time base and the value on the center bottom means the
Delayed Scan time base.
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X-Y Format

This format is useful for studying phase relationships between CH1 and ch2 (CH3
and CH4 can’t be used).CH1 in the horizontal axis(X) and CH2 in the vertical axis(Y),
the oscilloscope uses a none-trigger acquisition mode, data is displayed as dots.

Press [MENU|—Time Base—X-Y to enter X-Y mode.

Haorizantal

Delayed

Figure 2-37 X-Y display format

The oscilloscope can acquire waveforms with any sampling rate in Y-T mode (up to
2GSa/s for single channel or half channel [1]). But in X-Y mode, up to 1GSa/s can be
used and the default is 250MSa/s. Generally, the lower the sample rate is, the better
the Lissajous graphic will be.

NOTE [1]: Half channel indicates selecting one of the channels in CH1 and CH2, or in CH3 and
CH4.

The following modes or functions will not work in X-Y format.
Cursor measurement (Track and Auto modes)

Pass/Fail Function

REF and MATH Operations

Delayed Scan Mode

Vector Display Mode

Horizontal knob

Trigger Controls
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To Set up the Trigger System

The trigger determines when the oscilloscope starts to acquire data and display a
waveform. When a trigger is set up properly, it can convert unstable displays or blank
screens into meaningful waveforms.

When the oscilloscope starts to acquire a waveform, it collects enough data so that it
can draw the waveform to the left of the trigger point. The oscilloscope continues to
acquire data while waiting for the trigger condition to occur. After it detects a trigger,
the oscilloscope continues to acquire enough data so that it can draw the waveform
to the right of the trigger point.

Press MENU| button to enter trigger system setting interface.

Auto

Set Lip

Figure 2-38 Trigger system interface
DS1000B provides five trigger modes: Edge, Pulse, Video, Pattern and Alternative.

Edge: An edge trigger occurs when the trigger input passes through a specified
voltage level in the specified slope direction.

Pulse: Use this trigger mode to catch pulses with certain pulse width.

Video: Use video trigger mode on fields or lines for standard video signals.
Pattern: Recognising trigger by searching specified code.

Alternative:Trigger on non-synchronized signals.
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Edge Trigger

An edge trigger determines whether the oscilloscope finds the trigger point on the
rising or the falling edge of a signal. Select Edge trigger Mode to trigger on Rising
edge, falling edge or rising & falling edge.

Press MENU—Mode—Edge to enter the following menu.

Figure 2-39

filoce
Edge
Source

H1

Slape

Table 2-21 The Trigger menu
Menu Settings | Comments
Source | CH1 Select CH1 as trigger source.
CH2 Select CH2 as trigger source.
CH3 Select CH3 as trigger source.
CH4 Select CH4 as trigger source.
EXT Select EXT TRIG as trigger source.
EXT/5 Select attenuated EXT TRIG/5 as trigger
source.
AC Line Select power line as trigger source.
Slope 4 Trigger on rising edge.
+ Trigger on falling edge.
Tl Trigger on both ring & falling edge.
Sweep | Auto Acquire waveform even no trigger occurred.
Normal Acquire waveform when trigger occurred.
Single When trigger occurs, acquire one waveform
then stop.
Set up To go to Set Up menu, see table 2-34

2-34
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Pulse Width Trigger

Pulse trigger occurs according to the width of pulse. The abnormal signals can be
detected through setting up the pulse width condition. Press MENU—Mode—Pulse to
enter the following menu.

Figure 2-40

Trigger
aide

Figure 2-41

Table 2-22 The Trigger menu (Page 1/2)

Menu Settings | Comments
CH1 Select CH1 as trigger source.
CH2 Select CH2 as trigger source.
CH3 Select CH3 as trigger source
Source | CH4 Select CH4 as trigger source |
EXT Select EXT TRIG as trigger source
EXT/5 Select attenuated EXT TRIG/5 as trigger
source.
= Set Pulse width as “+pulse width less than”
=5 Set Pulse width as “+pulse width more than”
| fe=-1 Set Pulse width as “+pulse width equal to”
When . .
B Set Pulse width as “-pulse width less than”
(2 Set Pulse width as “-pulse width more than”
[e=A Set Pulse width as “-pulse width equal to”
Settings _U To set required pulse width.
<Width>

Table 2-23 The Trigger menu (Page 2/2)

Menu | Settings | Comments
Auto Acquire waveform even no trigger occurred.
Swee Normal Acquire waveform when trigger occurred.
P Single When trigger occurs, acquire one waveform
and then stop.
Set Up To go to Set Up menu, see table 2-34.

NOTE: The Pulse width adjust range is 20ns~10s. When the condition
is met, it will trigger and acquire the waveform.
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Video Trigger

Choose video trigger to trigger on fields or lines of NTSC, PAL, or SECAM standard
video signals. Trigger coupling preset to DC. Press MENU—~Mode—Video to enter the
following menu.

Figure 2-42 Table 2-24 The Video Trigger menu (Page 1/2)

Trigger
filocle

Yiren

Note:

Menu Settings Comments
CH1 Selects CH1 as trigger source.
CH2 Selects CH2 as trigger source.
CH3 Selects CH3 as trigger source.
Source .
CH4 Selects CH4 as trigger source.
EXT Select EXT TRIG as trigger source.
EXT/5 Select EXT TRIG/5 as trigger source.
U Normal Trigger on the negative edge of the sync
Polarity | polarity pulse
s Il Inverted | Trigger on the positive edge of the sync
polarity pulse
All Lines Trigger on all lines.
Sync Line Num Trigger on a specified line.
Odd field Select to trigger on odd field.
Even field Select to trigger on even field.

[1] Normal polarity is applicable to signal with negative horizontal sync pulse; Inverted

polarity is applicable to signal with positive horizontal sync pulse.
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Figure 2-43 Table 2-25 The Video Trigger menu (Line Num, Page 2/2)

Trigger Menu Settings Comments
The range is from No.1 to No.525 when
Line Num Y NTSC video standard is used and from
< Line sync > | No.1 to No.625 when PAL/SECAM video
standard is used.
Standard PALISECM Select Video standard.
NTSC
Auto Acquire waveform even no trigger
occurred.
Normal Acquire waveform when trigger
Sweep
occurred.
Single When trigger occurs, acquire one
waveform and then stop.
Set Up To go to set up menu, see Table 2-36.

Figure 2-44 Table 2-26 The Video Trigger menu (All lines, Odd field and Even field,

Trigger Page2/2)
Menu Settings Comments
PAL/SECAM .
Standard Select Video standard.
NTSC
Auto Acquire waveform even no trigger
occurred.
Normal Acquire waveform when trigger
Sweep
occurred.
Single When trigger occurs, acquire one
waveform and then stop.
Set Up To go to set up menu, see Table 2-36.
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Select “Line Synchronization”: Select “Filed Synchronization”:

[E100NN] SEE . Gus

Figure 2-45 Figure 2-46
Video Trigger: Line Synchronization Video Trigger: Field Synchronization
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Pattern Trigger

Pattern trigger recognises the trigger condition through inspecting the code preset
which means the logic values or the logic combination.Every channel has its own
logic value,such as,logic high value,logic low value,and the neglect value. Press
—>Mode—>Pattern to enter the following menu.

Figure 2-47 Table 2-27

The Pattern Trigger menu

Trigger Menu Settings | Comments
Hee 2 CH1 To select CH1 as trigger source
Pattern CH2 To select CH2 as trigger source
= CH3 To select CH3 as trigger source
Channel | CH4 To select CH4 as trigger source
EXT To set EXT as trigger source
EXT/5 To set EXT/5 as trigger source to expand
trigger level range.
H To set the code of the selected channel as
logic high value.
L To set the code of the selected channel as
logic low value.
X To set the code of the selected channel as
Code
neglect value.
E3 To specify trigger to the rising edge of
signal
¥ To specify trigger to the falling edge of
signal
Auto Acquire waveform even no trigger
occurred.
Sweep Normal Acquire waveform when trigger occurred.
Single When trigger occurs, acquire one
waveform then stop.
Set up To go to set up menu, see Table 2-34.
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[Pat CH1 &

2.8l

Figure 2-48
Pattern trigger: set code as falling edge
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Alternative Trigger

When alternative trigger is on, the trigger sources come from two vertical channels.
This mode can be used to observe two non-related signals. You can choose two
different trigger modes for the two vertical channels. The options are as follows:
Edge, Pulse and video. The info of the trigger level of the two channels will be
displayed on the upper-right of the screen. Press —»Mode—»AIternative to enter
the following menu.

Figure 2-49 Table 2-28 The Alternative trigger menu (Page 1/2 Trigger Type: Edge)

Tringer Menu Settings | Comments
hiode ) 3 3
e CH1-CH2 | To specify the current alternative trigger
e CH1-CH3 | channels as any two channels selected
At Lhanne
CH1-CH4 | form CH1, CH2, CH3, CH4.
Alt Channel CH2-CH3
Select CH2-CH4
LH4 CH3-CH4
Type To select vertical channel among CH1,
lect CHA, CHz CH2, CH3, CH4 in alternative tri
selec CH3, CH4 , , |.n alternative rl.gger
mode so as to configure further settings.
Edge
g Choose trigger type for the current
Type Pulse channel
Video '

Figure 2-50 Table 2-29 The Alternative trigger menu (Page 2/2 Trigger Type: Edge)

Menu settings | comments
Trigger on rising edge.
Edge type =
ge typ + Trigger on falling edge.
Set up To go to set up menu. See Table 2-34
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Figure 2-51

ode

Al Channel

Set Lp

Table 2-30 The Alternative trigger menu (Page 1/2 Trigger Type: Pulse)

Video trigger

Menu Settings Comments
CH1-CH2
CH1-CH3 To specify the current alternative
- trigger channels as any two channels
Alt Channel CH1-CH4 99 y
CH2-CH3 selected form CH1, CH2, CH3, CHA4.
CH2-CH4
CH3-CH4
To select vertical channel among CH1,
CH1, CH2, CH2, CH3, CH4 in alternative trigger
select )
CH3, CH4 mode so as to configure further
settings.
Edge trigger Select tri
; gger type for current
e Pulse trigger
P a9 channel.

Table 2-31 The Alternative trigger menu (Page 2/2 Trigger Type: Pulse)

Menu Settings Comments
Set Pulse width as “+pulse width less
than”
Set Pulse width as “+pulse width more
than”
el Set Pulse width as “+pulse width equal
When =L fo ) )
B Set Pulse width as “-pulse width less
&) than”
fe=A Set Pulse width as “-pulse width more
than”
Set Pulse width as “-pulse width equal
to”
. L :
Settings i To set up width value of the pulse.
<Pulse width >
To go to set up menu. See Table 2-34.
Set Up
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Figure 2-53 Table 2-32 The Alternative trigger menu (Page 1/2 Trigger Type: Video)

Trigger Menu Settings Comments
o CH1-CH2 To specify the current
G CH1-CH3 alternative trigger channels
At Channe
it Alt Channel | CH1-CH4 as any two channels selected

CH2-CH3 form CH1, CH2, CH3, CH4.
CH2-CH4
CH3-CH4

To select vertical channel
among CH1, CH2, CH3, CH4

lect CH1, CH2, i alt tive tri d
selec CH3. CH4 in alterna |ve' rigger mode
so as to configure further
settings.

Edge trigger
Type Pulse trigger
Video trigger

To select trigger type for
current channel.

Figure 2-54 Table 2-33 The Alternative trigger menu (Page 2/2 Trigger Mode: Video)

e e Menu Settings Comments
Trigger on the negative edge
Polarity ! 1 Normal polarity of the sync pulse
I1 nverted polarity | Trigger on the positive edge
- of the sync pulse
NG
' Trigger on all lines.
ALL lines T _gg itied Ii
Standard S Line Num Srllgg:rto: a Specitie dd";_e'ld
nc elect to trigger on odd field.
y 0dd field 9
_ Select to trigger on even
oat L Even field .
Set L field.
PAL/SECM .
Standard Select Video standard.
NTSC
To go to set up menu, see
Set Up
Table 2-36.

Note:
[1] Normal polarity is applicable to signal with negative horizontal sync pulse; Inverted polarity is

applicable to signal with positive horizontal sync pulse.
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Trigger Settings

Set up different trigger settings according to different trigger modes. In Edge, Pulse
and Pattern trigger modes. You need to set up coupling, sensitivity and trigger
holdoff; in video trigger mode, to set up sensitivity and holdoff; in alternate trigger,
different trigger types have different setting options.

Figure 2-55

Set Llp

Coupling
[
HF Reject
JFF
Sensitivity

Table 2-34 The Trigger Set Up menu
(Page 1/2 Settings for Edge, Pulse and Pattern Triggers)

Menu Settings Comments
DC Allow all signals pass.
) AC Block DC signals.

Coupling . .

LF Reject Reject DC and low frequency
signals.

ON Passes high frequency
component.

HF reject oFF Blocks high frequency
component, passes low
frequency component.

Sensitivity {J | Set t_rlgger sen§|t|V|ty between

<Sensitivity Setting> | 0.1div to 1.00div.
Set time slot before another

Holdoff v trigger event between 100ns

<Holdoff Setting>

to 1.5s.
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Figure 2-56 Table 2-35 Page 2/2 Settings for Edge, Pulse and Pattern Triggers

Menu

Settings

comments

Holdoff

Reset

Reset Holdoff time to 500ns.

Figure 2-57  Table 2-36 Settings for Video Trigger

Menu Settings Comments
Set trigger sensitivity between
Sensitivity D i . 99 . b
<Sensitivity Setting> | 0.1div to 1.00div.
O Set time slot before another
LS Holdoff , trigger event between 100ns to
Holdoff <Holdoff Setting> 15
.5s.
Holdoff Reset Reset Holdoff time to 500ns.

g =
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Trigger Holdoff

You can use trigger Holdoff to stabilize a complex waveform, such as a pulse
sequence. Holdoff time is the oscilloscope’s waiting period before starting a new
trigger. During Holdoff, oscilloscope will not trigger until Holdoff ends. For instance:
To trigger on the first pulse on a group of them, users can set the holdoff time to
Pulse cluster width.

Trigger
Position

Time of Holdoff

Figure 2-58 Trigger holdoff

Operation Explanations:

1. Press the button of the trigger control system to display the Menu.
Press Set Up key to display trigger set up menu.

3. Turn the multi function knob (43) to change Holdoff time until waveform is
stable.

4. Press Trigger Holdoff~Reset to reset the Holdoff time to its default value
(500ns).
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Trigger Terms Explanation

1. Trigger Source:
Trigger occurs from several sources: Input channels (CH1, CH2, CH3, CH4), AC
Line, Ext, Ext/5.

® CH1, CH2, CH3, CH4:
It is the most commonly used trigger source. The channel works when it is
selected as a trigger source whatever displayed.

® EXtTrig:

The instrument can be triggered from an external source while acquiring data
from CH1, CH2, CH3, and CH4. For example, be a trigger source with an
external clock or a signal from another part of the test circuit. The Ext, Ext/5
trigger sources use an external trigger signal connected to the EXT TRIG
connector. Ext uses the signal directly; it has a trigger level range of -0.6 V to
+0.6 V. The EXT/5 trigger source attenuates the signal by 5X, which extends the
trigger level range to -3V to +3 V allowing the oscilloscope to trigger on a larger
signal.

® AC Line:
AC power can be used to display signals related to the power line frequency,
such as lighting equipment and power supply devices. The oscilloscope gets
triggered on its AC power input, but an AC trigger signal is not required.

2. Trigger Mode:
The trigger mode determines how the oscilloscope behaves in the absence of a
trigger event. The oscilloscope provides three trigger modes: Auto, Normal, and
Single.

® Auto:
This sweep mode allows the oscilloscope to acquire waveforms even when it
does not detect a trigger condition. If no trigger condition occurs while the
oscilloscope is waiting for a specific period (as determined by the time-base
setting), it will force itself to trigger.

When forcing invalid triggers, the oscilloscope cannot synchronize the waveform,
and the waveform seems to roll across the display. If valid triggers occur, the
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display becomes stable on the screen.
Any factor results in the instability of waveforms can be detected by Auto Trigger,
such as the output of Power supply.

NOTE: When horizontal control is set under 50 ms/div, Auto mode allows the
oscilloscope not to capture trigger signal.

Normal:

The Normal mode allows the oscilloscope to acquire a waveform only when it is
triggered. If no trigger occurs, the oscilloscope keeps waiting, and the previous
waveform will remain on the display.

Single:
In Single mode, after pressing the key, the oscilloscope waits for trigger.
While the trigger occurs, the oscilloscope acquires one waveform then stop.

Coupling:
Trigger coupling determines which signal component passing to the trigger
circuit. Coupling types include AC, DC, LF Reject and HF Reject.

AC: AC coupling blocks DC components and attenuate signal lower than 10 Hz.
DC: DC coupling passes both AC and DC components.

LF Reject: LF Reject coupling blocks DC component, and attenuates all signal
with a frequency lower than 10 kHz.

HF Reject: HF Reject coupling attenuates all signals with a frequency higher
than 100 kHz.

Pre-trigger/delayed trigger:

The data is collected before and after trigger.

The trigger position is typically set at the horizontal center of the screen. In the
full-screen display the 6div data of pre-trigger and delayed trigger can be
surveyed. More data (14div) of pre-trigger and 1s delayed trigger can be
surveyed by adjusting the horizontal knob.

This feature is very useful to study the events that led up to the trigger point.
Everything on the right of the trigger point is called post-trigger information.

Delay range (pre-trigger and post-trigger information) depends on the sweep
speed selected.
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5. Adjustable trigger sensitivity
To avoid the influence of noise from the physical world, and get the stable trigger,
the trigger circuit has adopted Stickiness. In DS1000B series, the stickiness is
adjustable from 0.1div-1.0div, which means when it sets to 1.0div; the trigger
circuit will not affect any signal with peak-peak amplitude less than 1.0div, so as
to avoid the influence of the noise.
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To Set up the Sampling System

Figure 2-59 shows, the button at the MENU of the front panel.

Acquire Setup Button
e WM ENU _

) (=) @)
= @ &

Figure 2-59
The Acquire setup button

Press |Acquire| button, the interface menu shows as follows:

Figure 2-60 Table 2-37 The Acquire menu

Menu Settings Comments
Normal Normal Acquisition mode.
Acquisition Average Average Acquisition mode.

Peak Detect Peak Detect Acquisition mode.

Set average times by N-th power

Averages™ | 2 to 256
of 2 from 2 to 256.

Sampling ReaI—Time Rea!—time samplir.1g mode.
Equ-Time Equivalent sampling mode.
Sinx/x? ON Set the interpolation as Sinx/x.
OFF Set the interpolation as linearity.
Sa Ratel Display sampling rate.
NOTES:

[1] This function appears when acquisition as “Average”.
[2] This function appears when sampling as “Real-Time”.

[3] Sample rate channels will be displayed respectively in alternative trigger mode.
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The waveform displayed on the screen will change in conjunction with the setting of

Acquire menu.

® To reduce the displayed random noise, select the Average Acquisition. This
mode would make the screen refresh slower.

® To Avoid signal aliasing, select Peak Detect Acquisition.

Select Real-time acquisition to observe the single-shot or pulse signals.

® Select Equ-Time to observe high frequency repetitive signals.

farrmal

Sarnpling

e

Figure 2-61
Signal that contains noise, and without average sampling

Figure 2-62
Display signal after average sampling
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Figure 2-63
Adopt Normal acquisition

Figure 2-64
Adopt peak detect acquisition, signal contains envelope

|
Key points

Stop Acquisition:  When the scope is acquiring waveforms, the
waveforms is in a live status; when acquisition is stopped, frozen waveform
will be displayed, the position and scale can still be adjusted by vertical
control and horizontal control.
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__________________________________________________________________________________|
Key Points:

Real-time Sampling:

DS1000B has Real-time sampling rate up to 2GSa/s. At the time base 20ns
or faster, the oscilloscopes use the sine(x)/x interpolation to expand the
horizontal time base.

Equivalent sampling:

Known as Repetitive sampling to get up to 20ps of horizontal resolution
(equivalent 50Gsa/s). This mode is good for observing repetitive signals,
and it is not recommended for single-shot or pulse.

Normal Acquisition:
Oscilloscope acquires signal by equal time interval.

Average Acquisition:

Apply averaging to your signal to remove uncorrelated noise and improve
measurement accuracy. Reduces random or uncorrelated noise in the signal
display. The averaged waveform is a running average over a specified
number of acquisitions from 2 to 256.

Peak Detect:
Peak Detect mode captures the maximum and minimum values of a signal,
and finds highest and lowest record points over many acquisitions.
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To Set up the Display System

The menu button for the display system on the front panel is shown in the following
figure.
J— MEML me—,

[M r.::.urr] [ﬁn: qu iﬂ:j [S-tl:-rnqej
[{urmr] [D-spla-.rj [ Urility ]
L 1 )
I

Display Setup Button

Figure 2-65 The display setup button
Press the button, the interface menu for settings shows as follows.

Figure 2-66 Table 2-38 The Display menu (Page 1/3)

T"F"". Menu Setting Comments
Type Vectors Display waveforms as vectors.
Dots Display waveforms as dots.
Clear Clear all existing waveforms from
R screen.
[ OFF | . - - -
ntensity Infinite The sample points remain displayed
4y | |Persist until turn the persistence “OFF”.
OFF Turn off the persistence function.
) . .
~i— ) Set up waveform intensity (0% to
Intensity | <waveform
_ _ 100%).
intensity>
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Figure 2-67

Grading
ZFF

Grid

It Dl

Figure 2-68

SCreen

Maormal

Sereen Persist

Skin

Table 2-39 The Display menu (Page 2/3)

Menu Settings Comments
. ON The waveform is displayed in multiple
Grading N .
OFF levels of pixel intensity.
i e Display grids and coordinates on the
Grid screen.
= = Turn off the grids.
[ ] Turn off the grids and coordinates.
1s
2s .
Menu 5g Set the time before menu fades away.
) The menu will be hidden after the set
Display 10s . .
time of last button pressing.
20s
Infinite

Table 2-40 The Display menu (Page 3/3)

Menu

Settings Comments
. : .
. ] Set up grid brightness (0% to
GridBright | <grid
) 100%).
brightness>
Normal Set to normal mode.
Screen . .
Inverted Set to invert color display mode.
[Tl To show the last acquired waveform
Screen when the acquisition is stopped.
persist e To show the accumulated acquired
waveforms when the acquisition is
stopped.
Classical
Skin Modern To set the display screen of the
Tradition oscilloscope
Succinct
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Term Explanations

Refresh rate: It is an important performance of digital oscilloscopes. It means
the number of display refreshing per second and it will affect the ability to
observe signal.

Adjusting waveform intensity

Default setup of multi-function knob (%3) is adjusting waveform intensity.
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To Store and Recall

Figure 2-69 shows the menu button for the storage system on the front panel.

J— MENU

Storage Setup Button

E«-‘ nl:.urr] (_a..; quircj [Stl:-rnqe]

& &= @

Figure 2-69 The storage setup button

Press the button, the interface menu for settings shows as follows.

Figure 2-70  Table 2-41 The Storage menu (Waveform and Setups storage)
Menu Settings Comments
EE Waveform@ | Create, Save, Recall, Delete waveform
files.
Internal Setups Create, Save, Recall, Delete setups files.
Storage 8-Bitmap Create or delete 8bits bitmap files.
External . 24-Bitmap | Create or delete 24bits bitmap files.
PNG Create or delete PNG format files.
Csv Create or delete CSV files.
Factory Recall factory setups.
Disk: Mo Go to menu for internal memory
Internal operation (see Table 2-46).
External Go to menu for external memory
operation (see Table 2-47).
Disk Mgr. 231;(;_di8k manage menu (see Table
NOTES:

[1] The waveform and setups files in internal memory can be created, saved,

recalled and deleted. While, the waveform, setups, 8-bitmap, 24-bitmap, PNG,

CSV files can be created and deleted.

[2] Both waveforms and status settings could be saved in “Waveform Storage”.
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Figure 2-71 Table 2-42 The Storage menu (Bitmap storage)

Diisk; My

Menu Settings Comments
S 8-Bitmap Create or delete 8bits Bitmap files.
torage 24-Bitmap | Create or delete 24bits Bitmap files.
ON Save the current oscilloscope settings
Para Save OFF in different format with the same file
name.
External Go to menu for external memory
operation (see Table 2-47).
Disk Mgr. Go to disk manage menu (see Table

2-48).

Figure 2-72 Table 2-43 The Storage menu (PNG storage)

External

Clisk: Mo

Menu Settings Comments
Storage PNG Create or delete PNG format files.
ON Save the current oscilloscope settings
Para Save in different format with the same file
OFF name.
External Go to menu for external memory
operation (see Table 2-47).
Disk Mana. Go to disk manage menu (see Table

2-48).
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Figure 2-73

Ciata Depth

Pars

OFF

External

Clisk: Mo

Figure 2-74

Diisk; b

Table 2-44 The Storage menu (CSV storage)

Menu Settings Comments
Storage Csv Create or delete CSV files.
Displayed Save currently displayed waveform
Data Denth data to CSV file.
P Maximum Save the whole waveform data in
memory to CSV file.
ON Save the current oscilloscope settings
Para Save OFF in different format with the same file
name.
External Go to menu for external memory
operation (see Table 2-47).
Disk Mana. Go to disk manage menu (see Table

2-48).

Table 2-45 The Storage menu (Factory storage)

Menu Settings Comments
Storage Factory Recall factory setups.
Recall Recall factory setups or files.
Disk Mana. Go to disk manage menu (see Table

2-48).
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Internal Memory

Press —>Internal to go to the following menu.

Figure 2-75

Location

Bint_a1

Fecall

Save

Table 2-46 The Memory menu

Menu Settings Comments
Int_00 (S) Set up the location of files in internal
Int_01 (S) memory among Int 00 to Int_09.
Internal Thereinto, S in brackets indicates the
. location has storage file, N indicates has
Int_09 (N) not.
Recall Recall waveform files and setup files
from the internal memory location.
Save Save waveform files and setup files to
the internal memory location.
Qelete Delete selected files.
File

NOTE: To ensure the setups being saved properly, only after the settings are
changed for more than 5 seconds can the user turn off the instrument. The
oscilloscope can store 10 settings permanently and can restore at anytime.
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External Memory

Press —> External to go to the following interface.

Path

Back to
Previous
Folder

Current
Folder

File Info.

Figure 2-77

hal
Explarer

Menwy File

Celete Filg

g -

Celete Filg

Figure 2-76 External memory interface

Table 2-47 The Memory menu

Menu Settings Comments
Path
Explorer Directories | Switch among Path, Directory and File.
Files
New File To create new file or folder.(see table
(Folder) 2-18)
Delete File Delete file (Folder).
(Folder)
Recall waveform and setup from USB
Recall

flash device.
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U-disk Selection

Figure 2-78 U-disk selection

DS1000B series have two USB Host ports on the front and rear panel. When both
ports were inserted USB flash drive, the screen will appear a U-disk selection
interface as Figure 2-78. Turn the multifunction knob to choose the driver. The front
one marked “F:” and the rear one “G:".

2-62 User’s Guide for DS1000B series



RIGOL

Disk Management

Press —> Disk Mgr.. Then go to the following menu.

Figure 2-79
Disk kor.

Explorer

sy Folder

Celete Filg

Figure 2-80

Renarme

Table 2-48 The Disk Management menu (Page 1/2)

Menu Settings Comments
Path . .
i ) Switch among Path, Directory and
Explorer Directories .
i File.
Files
To create new folder (same as new
New folder )
files, see table 2-18).
Delete File Delete selected file.
Recall waveform, setup, recorded
Recall

waveform, Pass/Fail file.

Table 2-49 The Disk Management menu (Page 2/2)

Menu Settings Comments
Rename To rename a file (see Table 2-50).
Disk info Display disk information.
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1. Disk Information

Press —Disk Mgr. —Disk info to go to the disk information interface.

Figure 2-81 Disk information interface

2. Rename

Press —> Disk Mgr.—~Rename to go to the following interface.

File Hame

Wavefarm

Flalhlifdl k|1 |m

Figure 2-82 Rename the file
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Figure 2-83 Table 2-50 The Rename menu

Menu Settings Comments
. +1 To move the input focus point of file
name up and down.
D :
To move the focus point to the next
= location
X | :
Py To delete chosen letter.
s OK Rename the file.
Key point
Factory: The oscilloscope has default settings and can be recalled at anytime
by user.
Memory location: Specify the memory location to save/recall the waveforms
and setups.
Recall: Recall saved waveforms, setups and default settings.
Save: Save waveforms and setups.
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To Set up the Utility

Figure 2-69 shows the menu button for the utility system on the front panel.

Figure 2-85

LItility

[ Setting

Sound

[ <l |
Counter
CFF

Landuage

J— MEML me—,

[M r.::.urr] [ﬁn: qu iﬂ:j [S-tl:-rnqej

[Eurm'] (D-mla-{j [U““w }__System Function

Setup Button

Figure 2-84

The Utility setup button
Press the |Utility button to show the menu of the settings in the Utility system.

Table 2-51 The Utility menu (Page 1/3)

Menu Setting Comments
1/0 setting Setup 1/0 configuration.
Sound & (oN) Turn beeper sound on/off.
g (oFF)
OFF Turn off Frequency Counter.
Counter
ON Turn on Frequency Counter.
fi] A A 3L
S
ghato]
H ZIK?F,
English Select languages.
Language Deutsch (More languages may be added in
Francais later firmware versions.)
Italiano
Pyccknii
Portugués
Espanol
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Figure 2-86
I_Hility

Systerm Info

Preference

DaterTime

Table 2-52 The Utility menu (Page 2/3)

Menu Settings Comments

Pass/Fail Setup Pass/Fall test.
Record Setup Waveform Recorder.
Print set Setup printing.

Table 2-53 The Utility menu (Page 3/3)

Menu Settings Comments
Self-Cal Execute Self-calibration.
Show the following information:
System Info Serial number, software version,
installed module.
Preference Go to preference menu.
. Set the real date and time for
Date/Time

system.

Term Explanations

Self-Cal: Oscilloscope will calibrate parameters of the vertical system (CH1,
CH2, CH3, CH4 and Ext), horizontal system and trigger system to make sure
that the oscilloscope can normally work under different environments.
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The 1/0 Setup

Press |Utility]—10 Setting to go to the following menu.

Figure 2-88

D Setup
LAM Set

IISB Device

GPIB#

I
g =

Table 2-54 The 1/0 Setup menu

Menu Display Comments
Set network function, the local area
LAN Set network interface corresponds with the
LXI standard.
Auto Detect . .
USB Set USB device function, connect USB
.y | Computer _ .
Device ) . interface to the needed device.
PictBridge
GPIB# 0~30 Set the GPIB address.
NOTE:

[1] If the instrument connection switches from “Computer” (or PictBridge printer)

into PictBridge printer (or Computer), you should set the type of USB Device

manually, to ensure a same connection type between instruments under use.
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1. LAN Setting

Access the oscilloscope into Network, and press LAN Set to enter the setting
interface, see figure below:

SRR Recall the LAN
: = Initializing... Initialize setting

Move the focus up
and down

nfigured

Move the focus left
and right
-~ User-defined area
[

g ==

Figure 2-89 LAN Setting interface

The items under the black background in the setting area are available for
current setting. Enter the desired parameter type or parameters for those items
with the knob press down or rotating.

Key Points

There are three levels patterns of IP address from highness to lowness by
Priority: DHCP, Auto IP and Manual IP.

® DHCP (Dynamic Host Configuration Protocol): assigning the IP address,
subnet mask and the default gateway through the DHCP server in
TCP/IP network on the basis of current configuration. Set the item ON
to use the DHCP.

® Auto IP: generating an IP address within 169.254.0.1 and
169.254.255.254 in connection with a subnet mask automatically from
the host. Disable the DHCP and set the Auto IP On before you use it.

® Manual IP: entering the IP address manually. If use this type, neither
DHCP nor Auto IP should be “Off”.
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2. Remote Control

(1) By Web Page
When the network configuration is completed, open the IE and enter the IP
address of oscilloscope, it will enter the interface with relative information
below.

| RIGOL DS12048 Wekcome Page k3

RIGOL Web | Products | Serdce & Supgont

=

Bayond Measure 3
RIGOL Web-Enablip DE1 0008 Senes
|!.i,,i e Waelcome to Web of DS1204B Digital Oscilloscope
Pl totwark InforTmation Attt This Wvstrment:

Slatus Ingtrurnént Model DF1 7046
v Manufachorer  Rigol Techanogies
H 'gé,,"{‘,",’; Serial Number | DS1024
pr— Destription:
ﬁ Wb 14 Class

Congrol

L Version: 11
Z Host Nami

MAC Addrass: | 10-22-33-00-11-10
1P Addross | 172183104
Fimware Revision: | 00.0303.00
VIEATCPAP Sting. | TCPIPO.172.18.3,104 INSTR
Alt-MOD Capable: ¥
OPID Address
VIBA USE Connect Sting

WOk lentification Indicatoe |

Figure 2-90 Remote control interface

Click “Web Control” and set the corresponding parameters listed in the window
below using the mouse.

B RIGOL DS1000B —|0] x|

Run control FUMC  Trigger Menu Help

BEEER 166U

Figure 2-91 Remote control window
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(2) By Commands
DS1000B is a USB TMC (USB Test & Measurement Class) instrument, which
could be controlled by commands on the basis of NI-VISA (NI-National
Instrument, VISA-Virtual Instrument Software Architecture) or Agilent-VISA (for
the details about commands, refer to the relative Programming Guide). USB or
network is recommended for the communication between the instrument and a
PC to integrate it into your testing system.

The library related to VISA should be installed before using it. If both the
NI-VISA and Agilent-VISA were installed in your computer, it would automatically
identify the available VISA driver. Only one VISA driver is recommended to be
used in a computer such as NI-VISA (visit www.ni.com to download). Here we
show you NI-VISA as an example:

® Make a connection by network

O After the network is properly connected, the oscilloscope will automatically
detect it and make configuration.

O In Measurement & Automation Explorer, select “Device and Interface” —
“Create New”.

¥ Devices and Interfaces - Measurement & Automation Explorer -1ol x|
File Edit Wiew Tools Help
Configuration Al 1y Create New, . |<1 Show Hel
=€) My System
B, F0cvices and Interfaces 1 .
731 PAI Systen (Unidantied) Devices and Interfaces
;V Serial 8 Parallel 3 "
5168 S8 Devices What is Devices and Interfaces?
&9 Software Devices and Interfaces lists installed and detected CAMN,
. DAQ, FieldPoint Serial Contrallers, GPIB, I¥I, Mation, Serial,
8 rermote Systems VIS4, Yision, and YXI hardware,

Figure 2-92
Measurement & Automation Explorer interface

O Select “VISA TCP/IP Resource” in the dialog “Create New...” appeared.

User’s Guide for DS1000B Series 2-71


http://www.ni.com/

RIGOL

Create New ...

Measurement & k}z

Automation Explorer

= B3 Dewces and Interfaces
GPIBAH Interface
ﬂ F'Drt [Serial or Parallel]

<Back| Mest > | Firizh | Cancel |/
“

Figure 2-93
VISA TCP/IP Resource interface

O Click “Next” and select “Auto-detect of LAN Instrument”.

Create New \VISA TCP/IP Resource...

Measurement & QZ

Automat:on Explorer

Chooge the type of TCP/P resource you wish to add.

Uze thiz option to select from a list of Wxl-11 LANLx=|
instruments detected on your local subnet.

f
" Manual Entry of LA [nstrument

Usze this option if pour W<l-17 LAN AL ingtrument is on
another network.

" Manual Entry of Baw Sockst

Uze this option to communicate with an Ethemet device
over a specific port number,

<Back| Next>| Einish | Cancel |/

Figure 2-94
Auto-detect of LAN Instrument interface
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O The software searching the available network device automatically.

Create New VISA TCP/IP Resource...

Measurement & QZ

Automation Explorer

" Manually specify address information of LA instiument

' Select instrument(s] detected on local subnet

Some Vxl-17 LAN/L instruments were found. Select one
or more resources and click Nest' or Finish'.

Status:

[ Include legacy non-488.2 devices when searching

Refresh List SelctAl | | Deselectal |

<Back| Mext > | Finizh I Cancel |/
“

Figure 2-95
Search the network device interface

O Click “Finish” and you will see the oscilloscope that has been accessed to the
network from the subdirectory “VISA TCP/IP Resource” under the main Explorer

interface.

¥ TCPIPO0::172.16.3.104::inst0::INSTR - Measurd
File Edit Wiew Tools Help

Configuration

Eg My System

| =-@8 Devices and Interfaces

PXI P Systern (Unidentified)

- 5 Serial & Parallel

‘E,’ USE Devices

1 il WISA TCP/IP Resources
X TCFIF0: 172,163, 104

& Software
) Remate Systems

Figure 2-96
Subdirectory of VISA TCP/IP Resource

O Choose a relative resource and open the communication testing panel to send
commands and read the data.
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& TCPIPO::172.16.3.104::inst0::INSTR (Ses = o] x|

viSethttribute| vifrite | vikead | viClear | [ Show ALl VISA Operations

#IDNTn =
-]
Feturn Count
I~ Asyne FU
Return Status
I,D

)
abc- [ Write data to a message—based bus or dewvice. Execute |
[ (2]

& TCPIPO::172.16.3.104::inst0::INSTR. (Ses oy ] 3
viSethttribute| vitrite | viRead | viClear | I™ Show ALl VISA Operations
Buffer View mixed ASCII/hexadecimal Vl
Rizal Technologies,D31204B,051024,00.03.03%n =l
I
Return Count
I~ hsyne F43
Return Status
IxU
ez
abcw, | Read data from a message-based bus or dewice. Execute |
R [
Figure 2-97

Communication testing dialog

® Make a connection by USB

O Connect the oscilloscope to a PC by using an USB data cable. Then, turn on the
oscilloscope, at the moment, the computer will pop up a Hardware Installation
wizard and please install the “USB Test and Measurement Device” according to

the wizards.

O After installation, open Measurement & Automation Explorer and you will

see the information about USB device that has been connected in the
subdirectory.
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¥ My System - Measurement & Automatior
Eile Edit %iew Tools Help

Configuration

Devices and Interfaces

X PHI Systermn (Unidentified)
- 5 Serial & Parallel
-6 USE Devices
' GEP USBO::0x14B1: :0x0488: :051024 . INSTR.
-k VISA TCP/IP Resources
@ Software
IZII---@ Remote Systems

Figure 2-98
Measurement & Automation Explorer interface

O Select the responding resource and open the VISA Test Panel to send commands
and read data.

& USBO::0x1AB1::0x0488::D51024:INSTR (¢ =] x|

I~ Shew A1l VISA Operations

viSatAttributeI wilirite | viReadI viClearI

#IDNTn -]

-
Feturn Count
[~ Async FD

Return Status

I,D
A X . |
abc~, | Write data to a message—based bus or device. Execute
ed=TE|

& USB0::0x1AB1 ::0x0488::DS1024:INSTR (Se sl

viSsthttributs| vifrits | viRead | viClaar | I™ Show Al VISA Operations
Buffer ¥iew mixed ASCII/hexadecimal VI
Rizol Technologies,D31204B.D51024,00.03.08% =
r

Return Count
™ Asyne F43

Return Status

I”D
A 5
abcw, | Read data from a message-bazed bus or dewice. Execute |
[:3

Figure 2-99 Communication testing dialog
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Language

The DS1000B series oscilloscopes have multi-language user menu, choose as your
desire.

Press |Utilityy — Language to select the language. Press button No.4 until the desired
language appears.

£ tilities

I Setting

Sound
=

C:ounter

B
English

Dewutsch

Figure 2-100 Language selection screen
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Pass/Fail

The Pass/Fail function monitors changes of signals by comparing the input signal
which is within the pre-defined mask. The testing results not only can be displayed
on screen, but also can be alarmed by opening the system sound settings.

Press |Utility|—Pass/Fail to go to the following menu.

Figure 2-101

Er:

st

Source

Dperate

.
p———

Table 2-55 The Pass/Fail menu (Page 1/2)

Menu Setting Comments
ON Turn on Pass/Fail test.
Enable Test .
OFF Turn off Pass/Fail test.
CH1, CH2, | Select Pass/Fail test on CH1, CH2,
Source
CH3, CH4 CH3 or CH4.
P (RUN
Operate ( ) Pass/Fail test stopped, press to run.
P W (STOP) Pass/Fail test running, press to stop.
. ON Turn on Pass/Fail information display.
Msg display - . .
OFF Turn off Pass/Fail information display.

Table 2-56 The Pass/Fail menu (Page 2/2)

Menu Settings Comments
Fail Output when Fail condition detected.
Fail +< Output and beep when Fail condition
detected.
Output -
Pass Output when Pass condition detected.
Pass+ Output and beep when Pass condition
detected.
Stop ON Stop test when output occur.
on Output OFF Continue test when output occur.
Mask Setting Go to mask setting menu.
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1. Mask setting

Press |Utility|—Pass/Fail—~Mask Setting to go to the following menu.

Figure 2-103 Table 2-57 The Mask setting menu (Page 1/2)

Location

Figure 2-104
Mask

-

lmp.SExp.

g ==

Menu Settings | Comments
X Mask 43 Set horizontal clearance to the waveform
<x div> (0.04div-4.00div).
43 Set vertical clearance to the waveform
Y Mask ) . .
<y div> (0.04div-4.00div).
Create Create a test mask according to the above
Mask clearance.
, Internal Set the memory location of the mask
Location i
External files.

Table 2-58 The Mask setting menu (Internal, Page 2/2)

Menu Settings Comments

Store created test mask into internal
Save

memory.

Recall mask setting file from internal
Recall

memory.

Go to import/export menu (same as
Imp./Exp. REF import/export menu. see table

2-15).
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Figure 2-105 Table 2-59 The Mask setting menu (External, Page 2/2)

Menu Settings | Comments
Save Go to save menu (same as REF save
menu, see table 2-16).
Recall Go to recall menu (see Table 2-63).
Go to import menu. (Same as REF import
Import
menu, see table 2-18).

[rrport

g ==

2. Recall

Press |Utility|—Pass/Fail—~Mask Setting—Recall to recall the setting file from
internal/external memory.

Figure 2-106 Table 2-60 The Recall menu

Menu Settings Comments
Path
Explorer Directories | Switch among Path, Directory and File.
Files
Recall the specified file from external
Recall
memory.

NOTE: Pass/Fail function is unavailable in X-Y mode.

User’s Guide for DS1000B Series 2-79



RIGOL

Waveform Recorder

Waveform recorder records input waveforms from CH1, CH2, CH3 and CH4 with a
maximum record length of 800 frames. This performance can also be activated by
the Pass/Fail test, which makes this function especially useful to capture abnormal
signals in long term without keeping an eye watching it.

1. OFF: It will close all record functions.

2. Record: To record waveform by selected time interval till the last frame.

Press |Utility)—Record—Mode—Record to go to the following menu.

Figure 2-107

Fecord
fode

Operate

Table 2-61 The Record menu (Page 1/2)

Menu Settings Comments
OFF Select record mode.
Record Select play back mode.
Mode
Play back Select storage mode.
Storage Turn off all recorder functions.
CH1, CH2
Source CH3, CH4 Select record source channel.
P/F-OUTM
L
End Frame Set number of record frames.
<1-800>
& (Run) Record stopped, press to Start
Operate recording.
B (Stop) Press to stop recording.

NOTE [1]: The waveform when Pass/Fail testing pass or fall.
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Figure 2-108 Table 2-62 The Record menu (Page 2/2)

Fecord

— -

Menu

Settings

Comments

Interval

L

<1.00ms-1000s>

Set time interval between record
frames.

3. Play Back: Play back the recorded waveforms.

Figure 2-109
Fecord
iode

Operate
W
Play Made

[nteryal

4D |
1.88m=
1-2

Figure 2-110
Fecord

-

Start Frame

1
Currerit Frarme
L
1

=g g[=]

End Fratm
w

Table 2-63 The Play Back menu (Page 1/2)
Menu Settings Comments

4 (Run) Play stopped, press to Start
Operate playback.

Bl (Stop) Press to stop playing.

=3 Set repeat play mode.
Play mode .p p y

P—n Set single time play mode.

L Set up interval value between

Interval

<1.00ms-20s>

frames.

Table 2-64 The Play Back menu (Page 2/2)
Menu Settings Comments
Start Frame e Set start frame.

<1-800>
Current

b Select current frame to be played.

Frame <1-800>
End Frame v Set End frame.

<1-800>
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Run/Stop Button

The Run/Stop| button can also replay or continue the waveform display.
The Current Frame will go forward one frame by pressing button in
Play back mode.

4. Storage: Store recorded waveforms in non-volatile memory according to the
setup frames.

Figure 2-111 Table 2-65 The Storage menu (Page 1/2)

E;E':j'r'j Menu Settings | Comments
(0 [ fu (=t
S ) _
Storage Start Frame Set first frame to be saved.
————— <1-800>
Start Frame
4
1 End Frame Set last frame to be saved.
End Frame <1-800>
L . Internal )
1 Location Set up Store location.
Location external

Table 2-66 The Storage menu (Internal location Page 2/2)

Menu Settings | Comments

Save recorded waveform to internal
memory location.

Save

Recall recorded waveform from internal
memory location.

Recall

Go to import/export menu (Same as
Imp./Exp. REF import/export menu. see table
ImpSExp. 2-14).

g ==
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Figure 2-113 Table 2-67 The Storage menu (External location Page 2/2)

RN Menu | Settings | Comments
Save Go to save menu (same as REF save
menu. see table 2-160).
recall Go to recall menu (see Table 2-63).
Go to import menu. (Same as REF import
Import
menu, see table 2-18).

Irrport

g =
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Print Setting

DS1000B series oscilloscopes support two print modes: “normal” and “PictBridge”.
Please execute print operation according to the following steps:

1. Connect printer:

® If use PictBridge printer, please select “PictBridge” mode, and then connect
the oscilloscopes regarded as “Device equipment” and printer via USB Device
port on the rear panel.

Figure 2-114 PictBridge print

® |If use Normal printer, please select “Normal” mode, and then connect the
oscilloscopes regarded as “Host equipment” and printer via USB Host port on
the front panel.

) =
=0

B] ===

Figure 2-115 Normal print
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2. To set up print parameters:

Press Utilityl—Print set to into a setting menu. Please setup the printer type and
the print mode as the case may be, or else the instrument will refuse printing if
they can’t match well.

® Press PrintMod button, choose the print mode as Normal, and navigate into the
following menu.

Figure 2-116 Table 2-68 Print Set menu (Normal mode)

Prirt

Menu Settings Comments
Frinthod -
Normal Set the print mode as normal.
printMod | pri orme
PictBridge Set the print mode as PictBridge.
Print Execute the print operation.
Irvette Inverted ON Invert the color for print.
OFF Print original color.
i Palette Gray scale Set up the print color.
Color phep -

T

® Press PrintMod button,

the following menu.

choose the print mode as PictBridge, and navigate into

Figure 2-117 Table 2-69 Print Set menu (PictBridge mode, Page 1/4)
ik Menu Settings Comments
Frinthiod
Normal Set the print mode as normal.
| FiciBridod| | PrintMod
PictBridge Set the print mode as PictBridge.
Print Execute the print operation.

Continue The menu will turn to “Continue” once
appears recoverable error. To print
continuously, press this button.

Abort Abort the printing.
dest Status Inquire about the current status of the
~li— printer.
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Figure 2-118

Frint

Table 2-70 Print setup menu (PictBridge mode, Page 2/4)
Menu Settings Comments
Default,
Paper size | A2, A3, A4, | Select the paper size for printing.
A5, A6, B5
Default To specify the image type for printin
File type Exif/Jpeg PS ge yp P 9
Bmp as Exif/Jpeg or Bmp format.
copies 1~999 To set the print copies from 1to 999.

Table 2-71 Print setup menu (PictBridge mode, Page 3/4)
Menu Settings Comments

Default
Print Normal . . .
Quality Draft To specify the print quality.

fine

Default

. ON .

Data print OFF To turn on or off the print date.

ON Turn on the inversion of printing
inverted color

OFF Turn off the inversion of printing

color

Table 2-72 Print setup menu (PictBridge mode, Page 4/4)

Menu Settings Comments
palette Grayscale To set the print image as grayscale
Color or color.
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Print:

Make sure the Printer has been connected and the print settings are all ready
before printing. Then, press |Utility] — Print or press to execute print
operation, If you want to go on printing, please use the button.
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Self-Calibration

The Self-Calibration adjusts the internal circuitry to get the best accuracy. Use this
function to calibrate the vertical and horizontal systems. For maximum accuracy at
any time, run this calibration if the ambient temperature changes by 5°C or more.

Before running this procedure, make sure that disconnect any probes or cables from
all channel inputs, otherwise failure or damage to the oscilloscope may occur. Then,

press the — Self-Cal.

Disconnect everything
from all inputs

‘CH1 Wertical Sustem

Figure 2-121 The Self-Calibration menu

NOTE: The oscilloscope must have been working or warm-up at least 30-minutes
before running self-calibration to get best accuracy.

2-88 User’s Guide for DS1000B series



RIGOL

System Information

Press |Utility|—System Info to view the system information, including Model, Serial
Number, Software version and installed module.

Serial No.
Software version:

Installed module:

IMPSTOR key to exit

Figure 2-122 Information system interface
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Preference

Press |Utility|—Preference to go to the following menu

Figure 2-123 Table 2-73 The Preference menu
Menu Display Comments
1 min
Expand Screen saver Set up screen saver timer.
B 5 hour
-rnun OFF
ey Ground Set up waveform vertical expand
Expand
Center reference.
pefailt Loat Turn the sticky status of CH1, CH2
. d ki
Stickykey CH3, CH4, MATH, REF, Trig.Lev. and
T Trig.Pos. on or off.
Use the last setup in the next power
Default Load Last set on-
Default Use the default setup of the system
in the next power on.

Key Points
Screen saver: This function extends the life of LCD backlighting system.

Expand reference: When changing the volts/div. for channels, the signal
expands or compresses around the signal ground level, or the center of the
screen. When Center is selected, the waveform will expand or compress
around the center of the display. When Ground is selected, the channel ground
level will remain the same position on the display and waveform will zoom
about the ground level.

Sticky key: If sticky feature is turned ON, when adjusting positions (CH1,
CH2, CH3, CH4, MATH, REF, Trig.Lev. and Trig.Pos.), the waveform will stop at
zero position until next adjustment, for the ease of getting back to initial
positions.

2-90
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Date and Time

DS1000B Series provide build-in system real-time date and time. Users can set the
date and time as shown in the following figure.

£ EDaterMime
Display

EFEE 100U

Figure 2-124 Date and time setting

Figure 2-125 Table 2-74 Time setting menu

Menu Settings Comments
oulay || Sese tme denly

+ 13 Move up/down the setting focus
e | Move left/right the setting focus
OK Save the current settings
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To Measure Automatically

The button in the menu area activates the automatic measurement function.
The instruction below shows the powerful measurement function of DS1000B series
oscilloscopes.

Auto Measurement

MEMNL =e—,

[w] [ﬁ-cnuircj [smqej
(&) =) @)

Figure 2-126
The Measure setup button

The oscilloscopes provide 22 auto measurements: Vpp, Vmax, Vmin, Vtop, Vbase,
Vamp, Vavg, Vrms, Overshoot, Preshoot, Freq, Period, Rise Time, Fall Time,Delay A
- B#F, Delay A > B%*, Phase A > B#, Phase A - B%, +Width, -Width, +Duty, -Duty
(10 voltage and 12 timing measurements).

Press the button to display the menu of the Automatic Measurements
settings.

Figure 2-127 Table 2-75 The Measure menu (Page 1/2)

Menu Settings Comments
Source CH1, CH2, Select CH1 or CH2 as source channel for
CH3, CH4 measurement.
voitage Voltage Select measure voltage parameter.
Tirrie Time Select measure time parameter.
Clear Clear measurement result on screen.
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Figure 2-128 Table 2-76 The Measure menu (Page 2/2)

Menu Settings | Comments
. OFF Turn off all measurements result.
Display All
ON Turn on all measurements result.
To specify three quick measure items
QuickMea which you can choose among the
above 22 measurements.
To configure the delay and phase
channels, in order to measure delay
Delay/Phase . .
and phase value relative to time
Setup
measurement between any two
vertical channels form CH1 to CH4.

User’s Guide for DS1000B Series
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Quick Measurement Setup

Press —>QuickMea button, go to the quick measure menu.

Figure 2-129 Table 2-77 Quick measure menu

Glick b

Menu Settings Comments
[termn
Iteml .
To specify Iteml, Item2 and ltem3
ltern2 ltem? respectively, each item can be
chosen from 22 kinds of measure
[term 3 Item3 items.
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Delay/Phase Setup

Press —»Delay/Phase Setup button, and go to the delay/phase setup menu.

Figure 2-130 Table 2-78 The delay/phase setup menu.

Menu Settings | Comments
Delay A To set CHA of Delay measurement as one
Delav B CH1 of CH1,CH2,CH3,CH4

y CH2

CH3
Phase A CH4 To set CHA of Phase measurement as
one of CH1,CH2,CH3,CH4

Phase B

User’s Guide for DS1000B Series
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Voltage Measurements

The DS1000B series oscilloscopes provide automatic voltage measurements
including Vpp, Vmax, Vmin, Vavg, Vamp, Vrms, Vtop, Vbase, Overshoot and Preshoot.
Figure 2-131 below shows a pulse with some of the voltage measurement points.

Over;hoot
Vmax
A [\~
Vtop
Vpp Vamp
Vbase
Vmin Y
Preshoot

Figure 2-131 Voltage parameters

Vpp: Peak-to-Peak Voltage.

Vmax: The maximum amplitude. The most positive peak voltage measured over the
entire waveform.

Vmin: The minimum amplitude. The most negative peak voltage measured over the
entire waveform.

Vamp: Voltage between Vtop and Vbase of a waveform

Vtop: Voltage of the waveform'’s flat top, useful for square/pulse waveforms.
Vbase: Voltage of the waveform’s flat base, useful for square/pulse waveforms.
Overshoot: Defined as (Vmax-Vtop)/Vamp, useful for square and pulse waveforms.
Preshoot: Defined as (Vmin-Vbase)/Vamp, useful for square and pulse waveforms.
Average: The arithmetic mean over the entire waveform.

Vrms: The true Root Mean Square voltage over the entire waveform.
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Press —>Voltage button, and go to the following menu.

Figure 2-132

E

Table 2-79 The Voltage Measurement menu (Page 1/3)
Menu Settings | Comments

Measure maximum voltage of a
Vmax

waveform.

, Measure minimum voltage of a

Vmin

waveform.
Vpp Measure Peak-to-Peak Voltage.

Measure a flat top voltage of a square
Vtop

waveform.

Table 2-80 The Voltage Measurement menu (Page 2/3)
Menu Settings | Comments
Measure a flat base voltage of a square
Vbase
waveform.
Vamp Measure voltage between Top and Base.
Vavg Measure average voltage of a waveform.
Measure Root Mean Square Voltage of a
Vrms

waveform.

Table 2-81 The Voltage Measurement menu (Page 3/3)
Menu Settings | Comments

Measure overshoots in percentage of an
Overshoot

edge.

Measure preshoot in percentage of an
Preshoot P P g

edge.

User’s Guide for DS1000B Series
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Time Measurements

The DS1000B series oscilloscopes provide 12 kinds of timing parameters
auto-measurements: Frequency, Period, Rise Time, Fall Time, +Width, -Width, Delay
A—B#, Delay A—~B#%, +Duty and —Duty, Phase A—B#¥,Phase A—B%.

Figure 2-135 shows a pulse with some of the time measurement points.

Rise Time Fall Time
|

90%

|
1
1
|
|
|
|
|
I
I
|
| 50%
|

|

|

10%

[&——  +Width —»:4— -Width —»:
I

Figure 2-135 Time parameters

Rise Time: Time that the rising edge of the first pulse in the waveform takes to rise
from 10% to 90% of its amplitude.

Fall Time: Time that the falling edge of the first pulse in the waveform takes to fall
from 90% to 10% of its amplitude.

+Width: The width of the first positive pulse in 50% amplitude points.

-Width: The width of the first negative pulse in the 50% amplitude points.

Delay A—B#: The time delays between the channel A and channel B at the rising

edge.

Delay A—B#%: The time delays between the channel A and channel B at the falling
edge.

Phase A—B#: The phase between the channel A and channel B at the rising edge.
Phase=(delay/source A period) X 360°

Phase A—B#%: The phase between the channel A and channel B at the falling edge.
+Duty: +Duty Cycle, defined as +Width/Period

-Duty: -Duty Cycle, defined as -Width/Period.
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Press—»Time button, and go to the following menu

Figure 2-136

Fall Tirme

Figure 2-137
48 .

+ WWidth

Table 2-82 The Time Measurement menu (Page 1/3)

Menu Settings Comments

Period Measure Period of a waveform.
Freq Measure Frequency of a waveform.
Rise time Measure Rise Time of a rising edge.
Fall time Measure Fall Time of a falling edge.

Table 2-83 The Time Measurement menu (Page 2/3)

Menu Settings Comments

+Width Measure +Pulse Width of a pulse wave.
-Width Measure —Pulse Width of a pulse wave.
+Duty Measure +Duty Cycle of a pulse wave.
-Duty Measure —Duty Cycle of a pulse wave.

Table 2-84 The Time Measurement menu (Page 3/3)

Menu Settings | Comments
Delay A—-B# Measure the signals Flglay between
two channels at the rising edge.
Delay A—B% Measure the signals dglay between
two channels at the falling edge.
Measure the phase difference
Phase A > Bf between two channels at the rising
edge
Measure the phase difference
Phase A > B% between two channels at the falling

edge

User’s Guide for DS1000B Series
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Key Points:

1.

Select the signal channel for measuring. CH1, CH2, CH3, CH4 according to the
interest. Press soft buttons as follows: —>Source—>CH1, CH2, CH3 ,
CH4.

To see all measurement values, Press No.2 button to set the Display All to ON.
18 measurement parameters will be displayed on the screen.

Select parameters page for measuring; press No.2 or No.3 button to select
voltage or time parameters pages by pressing soft button as follows:
—\Voltage or Time —Vmax, Vmin......

To get the measured value on the screen; select the parameters of interest by
pressing the soft button on the right of the menu, and read the data on the
bottom of the screen.

If the data is displayed as “*****” it means the parameter cannot be measured
in current condition.

Clear the measure values: press No.4 button Clear to clear away all of the auto
measure values would disappear from the screen.

In Display All mode, there are 18 types of parameters could be used and the
measuring result up to 3 are shown below the screen. When the display area are
filled up 3 results, the new one will be displayed on the very right instating of the
earliest, meanwhile the other two results removed left in turn.

Turn on/off the mass
measurement

Clear Measured
Parameters

Figure 2-139 Explanation of the menu
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To Measure with Cursors

Figure 2-140 shows the button on the front-panel.
MENU

Elleasurea [AcquirG] [Storagej
Cursor Display Utility

Cursor Measurement

Figure 2-140 The Cursor setup button

The cursor measurement has three modes: Manual, Track and Auto Measure.

1. Manual
In this mode, the screen displays two parallel cursors. Move the cursors to make
custom voltage or time measurements of the signal. The values are displayed on
the boxes below the menu. Before using cursors, make sure to set the Signal
Source as the channel for measuring.

2. Track
In this mode, the screen displays two cross cursors. The cross cursor sets the
position on the waveform automatically. Adjust cursor’s horizontal position on the
waveform by rotating the multifunctional knob (43). The oscilloscope displays
the values of the coordinates on the boxes below the menu.

3. Auto Measure
This mode will take effect with Automatic Measurements. The instruments will

display cursors while measuring parameters automatically. These cursors
demonstrate the electrical meanings of these measurements.

NOTE: The Auto Measure mode for Cursor measuring will take no effect without
automatic measurement.

User’s Guide for DS1000B Series 2-101



RIGOL

Manual Mode

Press —»Mode—»ManuaI to display the manual mode menu.

Figure 2-141 Table 2-85 The Cursors menu

Cursors Menu | Settings | Comments
MBe Adjust the cursor to measure X/Y
hanual Mode Manual
parameters manually.
X Shown as vertical line to measure the
Type time/frequency values.
v Shown as horizontal line to measure the
voltage values.
CH1
CH2
Source CH3 Select the measurement signal source.
CH4
MATH

® Time values of a pair X cursors and time increment can be measured in manual
mode when selecting X type. (Frequency values and its increment of a pair X
cursors can be measured when selecting MATH source.)

® \/oltage values of a pair Y cursors and time increment can be measured in
manual mode when selecting Y type.

To do manual Cursor Measurements, please do as the following steps:

1. Select the Manual mode for cursor measurement by pressing soft button as:
—>Mode—>ManuaI.

2. Select channel Source for measurements by pressing soft button as:
Cursori—Source—CH1, CH2, CH3, CH4, MATH.
NOTE: While measuring the channel with MATH, the results are valued with “d”
(division) as units.

3. Select the cursors type by pressing soft button as —>Type—> XorY.

4. Move the cursors to adjust the increment between the cursors:(Details in the
following Table)
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Table 2-86 The Cursor menu

Cursor Increment | Operation
X Turn the multifunctional knob (&) to move
cursor A horizontally.
Cursor A . .
v Turn the multifunctional knob (%) to move
cursor A vertically.
X Turn the multifunctional knob (4J) to move
cursor B horizontally.
Cursor B . .
v Turn the multifunctional knob (43) to move
cursor B vertically.

NOTE: Cursor could be moved only when the curse function menu is displayed.

5. To get measurement values:
Position of Cursor A: Time cursor centered on the midpoint of screen; Voltage
cursor centered on channel ground level.
Position of Cursor B: Same as above.
Horizontal space between cursor A and B (aX): Time between cursors (1/aX),
units in Hz, kHz, MHz, and GHz.
Vertical space between cursor A and B (aY): Voltage between cursors.

NOTE: The values will be automatically displayed on the right upper corner of
screen when the cursor function menu is hidden or displaying other menus.

Term Explanations

Cursor Y: Cursors Y appear as horizontal lines on the display to measure
vertical parameters. Usually it is used to measure the Volts. When the
source is set as function, the units are assigned to the function.

Cursor X: Cursor X appears as vertical lines on the display to measure
horizontal parameters. Usually it indicates the time of trigger excursion.
When the source is set as FFT, X means frequency.

User’s Guide for DS1000B Series
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Track Mode

Press —»Mode—»Track to display the manual mode menu.

Figure 2-142

Table 2-87 Cursor descriptions

Menu Settings | Comments

Mode Track Set Track mode in cursor measurement.
CH1 Set Cursor A in conjunction with CH1.
CH2 Set Cursor A in conjunction with CH2.
CH3 Set Cursor A in conjunction with CH3.

cursor A1 cHa Set Cursor A in conjunction with CH4.
MATH Set Cursor A in conjunction with MATH.
None Turn off Cursor A i
CH1 Set Cursor B in conjunction with CH1.
CH2 Set Cursor B in conjunction with CH2.
CH3 Set Cursor B in conjunction with CH3.

cursorB | cHa Set Cursor B in conjunction with CH4.
MATH Set Cursor B in conjunction with MATH.
None Turn off Cursor B.

CurA Turn the multifunctional Knob (42) to

(Cursor A) v move cursor A Horizontally.

CurB O Turn the multifunctional knob (%4J) to

(Cursor B) move cursor B horizontally.

In cursor track mode, the cursors move together with the selected waveform.

To do Track mode Cursor Measurements, follow these steps:

1. Select the Track mode for cursor measurement by pressing soft button as:

—»Mode—»Track.

2. Select channel Source for Cursor A and Cursor B by pressing soft button as:
Cursor—Cursor A or Cursor B—~CH1, CH2, CH3, CH4, MATH or None.

3. Move the cursors to adjust the horizontal positions of the cursors: (Details in the
following Table )

2-104
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Table 2-88 The Cursor usage

Cursor Operation

Cursor A | Turn the multifunctional knob (43) to move cursor A horizontally.

Cursor B | Turn the multifunctional knob () to move Cursor B horizontally.

NOTE: Moving cursor horizontally is not allowed when other (not tracking cursor)
menu is activated.

4. To get measurement values:

Position of Cursor A: Time cursor centered on the midpoint of screen; Voltage
cursor centered on channel ground level.

Position of Cursor B: Time cursor centered on the midpoint of screen; Voltage
cursor centered on channel ground level.

Read the horizontal space between Cursor A and B (aX): Time between cursors,
units in seconds. (1/aX), units in Hz, kHz, MHz, GHz

Vertical space between cursor A and B (aY): Voltage between cursors, units in V.
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Auto mode

Press —>Mode—>Auto to display the manual mode menu.

Figure 2-143 Table 2-89 The Mode setting

Cursars Menu | Settings | Comments
T:J":: Display the cursors for the current
Mode Auto automatic measuring. (See the following
figure).

There will be no cursor display if no parameters are chosen in Measure menu. The
oscilloscope could move cursor automatically to measure 22 parameters in [Measure
menu.

Auto

Figure 2-144
Auto Measure Mode of Cursor Measurement
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To Use Run Control Buttons

The RUN control buttons include (auto setting), Run/Stop| and |Sing|e|.

Auto: The features automatic adjustments to produce a stable display of the
input signal. Press button, the following menu appears.

Figure 2-145 Table 2-90 The Auto menu

ALITO
UL Menu Settings | Comments
hLti- il
JUuL Press to display multi-cycle waveform
mﬁm Multi-Cycle on the screen.
— LI Press to display single cycle waveform
Single Cycle on the screen.
— Press to display the waveform’s rising
RE:/E:; o edge and measure its rise time

automatically.

LIndao

—;.\'_ Press to display falling edge of the
waveform and measure its fall time

automatically.

Press to cancel all the Auto Set actions,
Undo the oscilloscope will recover to its
previous status.

Fall Edge
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Auto-Set functions
When the is pressed the oscilloscope is configured to the following defaults:

Table 2-91 The Auto menu

Menu Settings
Display format Y-T
Acquire mode Normal
Vertical Position Adjusted to right position
Vertical “V/div” Adjusted to right scale
Volts/Div Coarse
Bandwidth limit Full ™
Signal Invert OFF
Horizontal position Center
Horizontal “S/div” Adjust to right position.
Trigger type Edge
Trigger source Find the channel with input signal automatically.
Trigger coupling DC
Trigger voltage Midpoint setting
Trigger mode Auto
NOTE:

[1] The Bandwidth limit will turn on automatically as soon as measuring small signal.

Run/Stop: Run or Stop waveform acquiring.

NOTE: In Stop status, the volts/div and horizontal time base can be adjusted in a
fixed limit. That is, to zoom in/out the signal in vertical and horizontal directions.

Single: When running, press this key to stop the oscilloscope, when stopped, press
this key to make a single acquisition when the trigger occurs, then stop.
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Chapter 3 Application Examples

Example 1: Taking Simple Measurements

The function is used to observe an unknown signal; to display, measure frequency,
and peak-to-peak amplitude.

1. To quickly display a signal, please do the steps as follows:
(1) Set the probe and the channel attenuations to 10X.

(2) Connect signal to CH1 with the probe.

(3) Press the button.

The oscilloscope sets the vertical, horizontal, and trigger controls at the best
status automatically. To optimize the waveform display, adjust these controls
manually to meet the requirements.

2. Selecting Automatic Measurements
The oscilloscope takes automatic measurements on most signals. To measure
the frequency and the peak-to-peak amplitude, do these steps as follows:

(1) Measure peak-to-peak amplitude
Press —»Source—»CHl to set the measurement source
Press Voltage—Peak-Peak to select the peak-to-peak measurements and the
result will be displayed on the screen.

(2) Measure frequency
Press —»Source—»CHl to set the measurement source
Press Time—Freq to select the frequency measurements and the result will be
displayed on the screen.

NOTE: The frequency, period, and peak-to-peak measurements are shown on
the screen and are updated periodically.

User’s Guide for DS1000B Series 3-1



RIGOL

Example 2: View a Signal Delay Caused by a Circuit

This example is to test the input and output signals of a circuit and observe the
signal delay. First, set the probe and the channel attenuation to 10X and connect
CH1 probe to the input, CH2 to the output of the circuit. Do these steps as follow:

1. Display the signals (CH1 and CH2):

(1) Press the button.

(2) Adjust the vertical and the horizontal scale by turning the knobs to
set appropriate ranges for display.

(3) Press the button to select Channel 1, and turn the vertical
knob to adjust the vertical position of Channel 1 waveform.

(4) Press the button to select Channel 2, and turn the vertical
knob to adjust the vertical position of Channel 2 waveform.

2. Measure the delay time when a signal going through the circuit.
Auto-measuring the delay:
Press —»Source—»CHl to set the measurement source.
Press Time to select the measurement Type.
Press Delay A—~B# to display the result on the screen.
You can see the change of the waveform in the following figure:

T  2A.88us

B Lirmit
QFF
Proke

Digital Filter

D19 R1-Z=40:0us ....-....

SEEML)

Figure 3-1 Waveform distortion
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Example 3: Capture a Single-Shot Signal

To capture a single event, it needs to gather some pre-test knowledge of the signal
in order to set up the trigger level and slope correctly. For example, if the event is
derived from TTL logic, a trigger level of 2 volts should work on a rising edge.

The following steps show how to use the oscilloscope to capture a single event.

1. Set the probe and the channel attenuations to 10X.

2.
)
(2

©)

4
®)

Set up the trigger.

Press the button in the Trigger control area to display the menu.

Press Edge to select the trigger mode.

Press Slope to selectF.

Press Source to select CH1.

Press Sweep to select Single.

Press Set Up—Coupling to select DC.

Turn the vertical and horizontal knobs to adjust the Volts/Div and
the Time base in a proper range for the signal.

Turn the knob to adjust trigger level.

Press button to start capturing. When the trigger conditions are met,
data appears on the display representing the data points that the oscilloscope
obtained with one acquisition.

This function helps to capture the occurrence easily, such as the noise with
large amplitude; and set the trigger level higher a little above the normal level
and press and wait. When noise occurs, the instrument will record the
waveform before and after the trigger. Adjust the knob in the
horizontal control area and change the level of the trigger position, will get the
inverted delay trigger. It is useful to observe the waveform before the
occurrence of the noise.
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Example 4: To Reduce the Random Noise on a Signal

If the signal is noisy (Figure 3-2), set up the oscilloscope to reduce the noise on the
waveform and avoid its interference to the signal.

T 280 .8us

Sarmpling

[HEEES S . @Eml)

Figure 3-2 Signal with noises

1. Set the probe and the channel attenuations to 10X.
2. Connect a signal to the oscilloscope and obtain a stable display.

3. Improve the trigger by setting the Coupling.

(1) Press the in the Trigger control area.

(2) Press Set Up—Coupling and select “LF Reject”. Low frequency reject, namely
adding a high pass filter, filters out the low-frequency signal components (lower
than 10kHz) while allows high-frequency signal components to pass. Or press
Set Up—HF Reject and select “ON”. High frequency reject, namely adding a low
pass filter, filters out the high-frequency signal components (greater than
100KHz, such as FM broadcast signal) while allows low frequency signal
components to pass. Through LF Reject or HF Reject, low frequency or high
frequency noise is rejected to obtain stable trigger.
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4. To reduce the noise by setting the acquisition type and adjust the waveform
intensity.

(1) If there is noise within the signal and the waveform looks too wide, in this case,
choose average acquisition. In this mode the waveform will be thin and easy to
observe and measure.

To use average acquisition follows these steps.

® Press soft button as —»Acquisition—»Average

® Toggle the Averages soft button to select the number of averages that best
eliminates the noise from the displayed waveform. It can be adjusted from
2 to 256. (See Figure 3-3)

Sa Rate

Figure 3-3 Signal without noises

(2) To reduce the noise it can also be achieved by reducing the intensity of the
display.

NOTE: It is normal that the refresh rate will slow down when the average
acquisition mode is ON.
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Example 5: Making Cursor Measurements

There are 22 build-in automatic measurements. They can also be conducted using
cursors to make time and voltage measurements of a waveform quickly.

Measure the Peak Frequency of the First Sinc Waveform

To measure the rising frequency at the rising edge of a signal, do these steps:
1. Press key to see the Cursor menu.

Press Mode to set Manual mode.

Press Type to select X.

Turn (4% knob to place cursor A on the first peak of the wave.

Turn (43 knob to place cursor B on the second peak of the wave.

ok wn

Observe the data in time and frequency displayed on the screen.

Figure 3-4 Waveform display
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Measure the Amplitude of the First Waveform Peak of the Sinc.

Please follow these steps:

Press key to see the Cursor menu.
Press Mode to set Manual mode.

Press Type to select Y.
Turn (4% knob to place cursor A on the first peak of the wave.
Turn (43) knob to place cursor B on the second peak of the wave.

ok N

Observe the following measurements in the cursor menu: (See Figure 3-5)
® The delta voltage (peak-to-peak voltage of the waveform)

® The voltage at Cursor A

® The voltage at Cursor B

Figure 3-5 Waveform display

User’s Guide for DS1000B Series 3-7



RIGOL

Example 6: The Application of the X-Y operation

Viewing Phase Changes through a Network

Theme: Connect the oscilloscope to monitor the input and output of the circuit and
capture the phase changes.

To view the input and output of the circuit in an X-Y display, do these steps:

1.

From the probe menu set the attenuation to 10X. Set the switch to 10X on the
probes.

Connect the CH 1 probe to the input of the network, and connect the CH 2 probe
to the output.

If the channels are not displayed, press the and buttons.

Press the button.

Adjust the vertical @SCALE knob to display approximately the same amplitude
signals on each channel.

Press the in horizontal control area to display the menu.

Press the Time Base soft button to select X-Y.

The oscilloscope displays a luscious pattern representing the input and output
characteristics of the circuit.

Adjust the vertical and knobs to a desirable
waveform display.

Apply the Ellipse method to observe the phase difference between the two
channels. (See Figure 3-6)

3-8
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Signal must be
centered in X

- —_——

A

}
T 0
/e
1,/

Figure 3-6
Ellipse method to observe the phase difference

SinG = A/B or C/D, where 6 = phase shift (in degrees) between the two signals.
From the formula above, you could get:

0 = tarcsine (A/B) or zarcsine (C/D)
6 must be in the range of (0—n/2) or (3n/2~2n) if the main axis of the ellipse is at |

and Il quadrant, If the main axis is at Il and 1V quadrant, 6 must be in the range of
(n/2~n) or (n~3n/2).
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Example 7: Triggering on a Video Signal

Test a video circuit in the DVD set. Use video trigger to obtain a stable display.

Triggering on Video Fields

To trigger on the video fields, please do as the following steps:

1. Pressthe key in the Trigger control area to see the Trigger menu.

2.  Press Mode to select Video.

3. Press Source to select CH1 as trigger source.

4. Press Polarity to selectll.

5. Press Sync as Odd Field or Even Field.

6. Adjust the knob to set trigger level at the video sync pulse to get
stable trigger.

7. Turn the horizontal knob to see a complete waveform on the screen.

(e | 563 Bus =« | Trigger
fode

ZH1
Polarity

Figure 3-7 Triggering on Video Fields

DS1000B series triggers on the Odd field or Even field. To avoid confusion when Odd
field and Even field trigger simultaneously, choose Odd field or Even field as step 5
above.
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Triggering on the Video Lines

Press the key in the Trigger control area to see the trigger menu.

Press Mode to select Video.

Press Source to select CH1 as trigger source.

Press Polarity to selectll.

Press Sync to select Line Num.

Turn (&2) knob to trigger on a specified line number.

Adjust @LEVEL to set trigger level at the video sync pulse to get a stable
trigger.

8. Turn the horizontal knob to observe a complete waveform on the
screen.

No g~ wDhE

[EEHEE  18EmL)

Figure 3-8 Triggering on the Video Lines
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Example 8: FFT Cursor Measurement

FFT measurements include: Amplitude measurement (Vguys Or dBVgyys) and
Frequency measurement (Hz).

Do these steps as follows:

1. Press —»Press No.1 button to set cursor mode to Manual.

Press No.2 button associated with Type to select X or Y.

Press button —>set operate mode as FFT.

Press —press No.3 button to specify source as MATH.

Turn (43 knob to move the cursor A and cursor B to a point of interest.

o M W

AUTO . 566 .8us

CH1= 1@8.@.

AUTO . 566 . Bus

CHi= 1@.@&\

Figure 3-10 Cursor Measurement (Type X)
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Example 9: Pass/Fail Test

In Pass/Fail Test, the oscilloscope compares the input signal to the established
waveform mask.

Execute the steps as following:

1.
2.
3.

Press |Utility|—Pass/Fail.

Press Enable Test and select ON.

Press Mask Setting and then:

Press Recall to a the saved mask or press X Mask and Y Mask to adjust the
horizontal limit and vertical limit with the multifunctional knob 42 then press
Create Mask to create a new mask.

Press Output to select the output condition: pass or fail and whether sound is
included.

Press Operate to start the test.

Press Msg Display and select “ON” or “OFF”. When “ON” is selected, the test
results would be displayed at the upper left corner of the screen.

Er g

Test

Source

CH1

Figure 3-11 Waveform display
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Chapter 4 Troubleshooting

1. After the oscilloscopes is powered on, the screen remains dark (no
display):

(1) Check the power cord connection.

(2) Ensure the power switch is turned on.

(3) Check whether the fuse burns out or not.

(4) After the above inspection, restart the oscilloscope.

(5) If the problem still remains, please contact RIGOL for help.

2. After the signal acquisition the waveform does not appear:

(1) Check the probes connected with the signals.

(2) Check the probes connected to the channels firmly.

(3) Check the probes connected with the object being tested.

(4) Check the circuit generates signal at the test point (To judge whether channel or
determinand in question, you can input the probe compensation output signal
to a channel in question).

(5) Repeat the acquisition.

3. The measurement result is 10 times higher or lower than the value
expected.
Check if the probe attenuation is the same as the channel attenuation.

4. If the oscilloscope does not get a stable waveform display:

(1) Check the Trigger Source and notice if it is set to the channel in use.

(2) Check the Trigger Type. Use “Edge” for normal signals, and use “Video” for
VIDEO signals.

(3) Switch the coupling into LF Reject in order to filter out the low frequency noise
which disturbs the trigger or press HF Reject and select “ON” to filter out the
high frequency noise that disturbs the trigger.

(4) Adjust the trigger Sensitivity and the holdoff time.

5. After pressing the button, the oscilloscope does not display
any waveform on screen.
Check whether the Trigger Mode is set to “Normal” or “Single” and see
whether the trigger level is out of the signal range. If yes, set the trigger level in
proper range by turning the@LEVEL  knob or pressing the button. Or set
the Trigger Mode as “AUTO”. Moreover, push button to display the
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)

(2

)

(2

waveform on screen.

After the Acquisition is set to “Averages” or Display Persistence is set
ON, the waveform refreshes slowly.
It is normal in these settings.

The signal is displayed as ladder like waveform.

The time base setting maybe is too low. Turn the horizontal knob to
increase horizontal resolution to improve the display.

Maybe the display Type is set to Vectors, and set it to Dots mode to improve the
display.

Unable to connect to PC or the PictBridge printer by USB:

When connected to PC, if the message “Unknown device” appears or prompting
scanner or camera was found. Press to choose the 1/0 Setting menu, you
may see the USB Device menu has been set to be “PictBridge”, you should
switch it to “Auto Detect” or “Computer”. If necessary, restart the oscilloscope.
If connecting to a PictBridge printer or the printing is unsuccessful, maybe the
USB Device menu has been set to “Computer”. You should switch it to be “Auto
Detect” or “PictBridge”. If necessary, restart the oscilloscope.

42
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Chapter 5 Specifications

All specifications apply to the DS1000B Series Oscilloscopes unless noted otherwise.
To meet these specifications, two conditions must first be met:

® The instrument must have been operating continuously for thirty minutes within
the specified operating temperature.

® Must perform the Self Cal operation, accessible through the Utility menu, if the
operating temperature changes by more than 5°C.

NOTE:
® All specifications are guaranteed unless noted “typical”.
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Technical Specifications

Acquisition

Sampling Modes

Real-Time Equivalent-time

Sampling Rate

2 GSa/s (half channel 1) 50 GSa/s?!

1 GSa/s (each channel)

Averages N time acquisitions, all channels simultaneously, N is
selectable from 2, 4, 8, 16, 32, 64, 128 and 256

Inputs

Input Coupling DC, AC, GND

Input Impedance 1IMQ+2.0%

The input capacity is 18pF+3pF

Probe Attenuation
Factors

0.001X, 0.01X, 0.1X, 1X, 2X, 5X, 10X, 20X, 50X, 100X,
200X, 500X, 1000X

Maximum Input Voltage

Maximum Input Voltage of the analog channel:
CAT | 300Vrms, 1000Vpk; transient overvoltage
1000Vpk

CAT Il 100Vrms, 1000Vpk

Time delay between
channel (typical)

500ps

Horizontal

Sample Rate Range

3.65Sa/s-2GSa/s (Real-Time),
3.65Sa/s-50GSa/s (Equivalent-time)

Waveform interpolation

Sin(x)/x

Memory Depth

16k samples when horizontal timebase is 20ns/div or
lower and 8k samples when horizontal timebase is
50ns/div or higher for half channel*!

8k samples for each channel

Scan speed Range
(Sec/div)

1ns/div—50s/div, DS1204B
2ns/div~50s/div, DS1104B
5ns/div~50s/div, DS1074B
1-2-5 Sequence

Sample Rate and
Delay Time Accuracy

+50ppm (over any=1ms time interval)

5-2
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Vertical

A/D converter

8-bit resolution, each channel samples simultaneously

Volts/div Range

2mV/div-10V/div at input BNC

Offset Range

+40V(250mV/div ~10V/div)
+2V(2mV/div~245mV/div)

Analog Bandwidth

70MHz(DS1074B)
100MHz(DS1104B)
200MHz(DS1204B)

Single-shot Bandwidth

70MHz(DS1074B)
100MHz(DS1104B)
200MHz(DS1204B)

Selectable Analog
Bandwidth Limit

20MHz (typical)

Lower Frequency Limit

<5Hz (at input BNC)

(AC -3dB)
Rise Time at BNC, <1.75ns, <3.5ns, <5ns,
typical On 200MHz, 100MHz, 70MHz respectively

Dynamic range

+5div

DC Gain Accuracy

2mvV/div—-5mV/div: £4% (Normal or Average
acquisition mode)
10mV/div—~10V/div: 3% (Normal or Average
acquisition mode)

DC Measurement
Accuracy, Average
Acquisition Mode

Average of >16 Waveforms with vertical position at
zero:

+(DC Gain Accuracyxreading+0.1div+1mV)

Average of >16 Waveforms with vertical position not at
zero:

+[DC Gain Accuracyx(reading+ vertical position)+(1%
of vertical position)+0.2div]

Add 2mV for settings from 2mV/div to 245 mV/div

Add 50mV for settings from 250mV/div to 10V/div

Delta Volts
Measurement Accuracy
(Average Acquisition
Mode)

Delta Volts between any two averages of 16 waveforms
acquired under same setup and ambient
conditions: £(DC Gain Accuracyx>reading + 0.05 div)

| Trigger
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Trigger Sensitivity

0.1div-1.0div (adjustable)

Trigger Level Range Internal +6 divisions from center of screen
EXT +1.2V
EXT/5 +6V
Trigger Level Accuracy Internal +(0.3div x V/div)(%4 divisions from
(typical) applicable for center of screen)
the signal of rising and | EXT +(6% of setting + 40 mV)
falling time 220ns EXT/5 +(6% of setting + 200 mV)

Trigger Offset

Normal mode: pre-trigger(storage depth/(2xsampling)
rate), delayed trigger 1s

Slow Scan mode: pre-trigger 6div, delayed trigger 6div

Trigger Holdoff range

100ns~1.5s

HF Rejection

100kHz +20%

LF Rejection

10kHz +20%

Set Level to 50%
(typical)

Input signal frequency >=50Hz

Edge Trigger

Edge trigger slope

Rising, Falling, Rising + Falling

Pulse Trigger

Trigger condition

(>, <, =) Positive pulse, (>, <<, =) negative pulse

Pulse Width range

20ns ~10s

Video Trigger

Video standard & line
frequency

Support standard NTSC, PAL and SECAM broadcast
systems. Line number range: 1~525 (NTSC) and 1~625
(PAL/SECAM)

Pattern Trigger

Pattern setup

H, L X, 4, +

Alternate Trigger

Trigger on CH1, CH2,
CH3, CH4

Edge, Pulse, Video

Measurements
Manual | Voltage difference between cursors (AV)
Cursor Time difference between cursors (AT)
Reciprocal of AT in Hertz (1/AT)
Track Voltage value for Y-axis waveform
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Time value for X-axis waveform

Auto Cursors are visible for Automatic
Measurement
Auto Measure Vpp, Vamp, Vmax, Vmin, Vtop, Vbase, Vavg, Vrms,

Overshoot, Preshoot, Freq, Period, Rise Time, Fall Time,
+Width, -Width, +Duty, -Duty, Delay A—~B#¥, Delay A—
B*, Phase A—~B#,Phase A—~B%*

NOTE:
[1] Half channel indicates selecting one of the channels in CH1 and CH2, or in CH3 and CH4.
[2] This is the highest specification, the specific specifications are as follows:

DS1204B: 50GSa/s

DS1104B: 25GSa/s

DS1074B: 10GSa/s
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General Specifications

Display

Display Type 5.7 inch. (145 mm) diagonal TFT Liquid Crystal
Display

Display Resolution 320 horizontal xRGBx*240 vertical pixels

Display Color 64k color

Display Contrast (typical) 150:1
Backlight Brightness (typical) | 300 nit
Probe Compensator Output

Output Voltage (typical) Approximately 3Vpp (peak to peak value)
Frequency (typical) 1kHz
Power
Supply Voltage AC, 100~240 V, 45~440Hz, CAT Il
Power Consumption Less than 50W
Fuse 2A, T rating, 250 V
Environmental
Ambient Temperature Operating 10°C~ 40°C
Non-operating -20°C~ +60°C
Cooling Method Fan force air flow
Humidity +35C or below: <90% relative humidity
+35°C~ +40°C: £60% relative humidity
Altitude Operating 3,000 m or below
Non-operating 15,000 m or below
Mechanical
Size Width 325mm
Height 159mm
Depth 133 mm
Heavy Without package | 3kg
Packaged 4.3 kg

IP Protection
IP2X
Calibration Interval

The recommended calibration interval is one year
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Chapter 6 Appendixes

Appendix A: DS1000B series Accessories

Standard Accessories

Four Passive Probes:

PVP2150 for DS1074B/DS1104B

PVP2350 for DS1204B

A Power Cord that fits the standard of destination country.
An USB Cable

A Quick Guide

Optional Accessories:

BNC Cable

USB-GPIB Adapter

50Q Impedance Adapter

DS1000B special convenient soft bag

All accessories (standard and optional) are available by contacting your
local RIGOL office.
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Appendix B: Warranty

RIGOL warrants that the product mainframe and product accessories will be free
from defects in materials and workmanship within the warranty period.

If a product proves defective within the respective period, RIGOL guarantees free
replacement or repair of any defective products within a reasonable period of time.
To get repair service, please contact with your nearest RIGOL sales or service office.

There is no other warranty, expressed or implied, except such as is expressly set
forth herein or other applicable warranty card. There is no implied warranty of
merchantability or fitness for a particular purpose. Under no circumstances shall
RIGOL be liable for any consequential, indirect, ensuing or special damages for any
breach of warranty in any case.
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Appendix C: Care and Cleaning

Care
Do not store or leave the instrument where it may be exposed to direct sunlight for
long periods of time.

Cleaning

Clean the instrument regularly according to its operating conditions.

1. Disconnect the instrument from all power sources.

2. Clean the external surfaces of the instrument with a soft cloth dampened with
mild detergent or water. When cleaning the LCD, take care to avoid scarifying it.

c CAUTION
To avoid damage to the instrument, do not expose it to caustic liquids.

WARNING

A To avoid short-circuit resulting from moisture or personal injuries,
ensure that the instrument is completely dry before connecting it to the
power supply.
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