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Safety Notices

Review the following safety precautions carefully before operating the instr ument to
avoid any personal injury or damage to the instrument or products connected to it.

To avoid the potential hazards, it is necessary to use the instrument in the manner
specified in this user guide.

The instrument should be serviced only by qualif ied personnel.
Avoid Fire or Personal Injury

Use proper power line. Only the special power line of the products approved by
the State should be used.

Insert or draw  properly. Do not insert draw when the probe and the testing lead
are connected with the power.

Ground the instrument. This generator is grounded through the protective terra
conductor of the power cord. To avoid electric shock, the grounding conductor must
be connected to the earth ground. Make sure that the instrument is properly
grounded before connecting the input or output terminals.

Observe All the Ratings of the Terminal. To avoid fire or shock, observe all the
ratings and symbols that marked on the instrument. Read the user guide carefully
before making connections to the instrument.

Do not operate without Covers. Do not operate your generator with covers or
panels removed.

Avoid Circuit or Wire exposed. Do not touch the exposed connections or
components when the power is on.

Do not operate with suspected failures. If you suspect there is damage with
this product, you have it inspected by qualified service personnel authorized by
RIGOL before further operations.

1] © 2006 RIGOLTechnologies, Inc.
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Provide Proper Ventilation.

Do not operate in wet/damp conditions.

Do not operate in an explosive atmosphere.

Keept he productés surfaces clean and dry.

© 2006 RIGOLTechnologies, Inc. 1
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Safety Terms and Symbols

Terms in this guide . These terms may appear in this manual:

WARNING: Warning statements indicate the conditions or practices that
could result in injury or loss of life.

é CAUTION: Caution statements indicate the conditions or practices that
could result in damage to this product or other property.

Terms onthe product. These terms may appear on the product:
DANGER indicates an injury or hazard that may be immediately happen.
WARNING indicates an injury or hazard that may be not immediately happen.

CAUTION indicates that a potential damage to the instrument or other property
might occur.

Symbols on the product. These symbols may appear on the instrument:

A A D 4 =+

Hazardous Refer to the Protective Chassis Earth
Voltage Instructions Earth Ground Ground
Ground
\V/ © 2006 RIGOLTechnologies, Inc.
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The Introduction of DG 3000 Series

The book covers the following 3 types of DG3000 Series Function/ Arbitrary
Waveform Generators: DG3121/A4 DG3101/4 DG3061A

RIGOL DG3000 Series Function/ Arbitrary Waveform Generator adopt the direct
digital synthesizer (DDS) technology, which can provide stable, high-precision, pure
and low distortion sine signal. Its combination of excellent system features, easiness
in usage and versatile functions makes this generator a perfect solution for your job
now and in the future.

DG3000 Series Function/ Arbitrary Waveform Generator have clear and simple
Front-Panel. The userfriendly panel layout and instructions, versatile terminals,
direct graph interface, built-in instructions and help system has greatly simplified the
operation process, with the help of which, users do not have to spend a great deal of
time learning and familiarizing the operation of the generator before they can use it
proficiently. The built-in AM, FM, PM, and F& modulation functions generate
modulated waveform at ease, without the help of a separate modulating source. USB
I/O is a standard accessory, while LAN and GPIB are Optional. Remote instructions
meet the SCPI specification requirements.

From the characteristics and specifications given below, you will understand how
DG3000 can satisfy your measurement requirements.

16+2 channels digital output module (Optional) together with the analogue
channel can rebuild the most commonly used mixed signal in daily practice.
DDS technology provides precise, stable and low distortion output signal.
380 QVGA CDdidplayr L

300MSa/s sampling rate, 14-bit resolution.

Frequency characteristics:

Sine 1uHz to 120 MHz

Square: 1uHz to 60 MHz

Ramp: 1pHz to 1 MHz

Pulse: 500uHz to 30MHz

White Noisé 50MHz bandwidth (-3dB)

Arbitrary’ 1T H z 25KMHe

10 standard waveforms:

© 2006 RIGOLTechnologies, Inc. \Y,
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Sine, Square, Ramp, Pulse, Noise, Sinc, Exponential Rise, Exponential Fall, Cardiac
and DC.
Seltdefined arbitrary waveform.
Multiple modulation function, various modulated waveform: AM, FM, PM, FSK
PWM, Sweep and Burst.
Multiple 1/O: External Modulation Source, External 10 MHz Reference Input,
External trigger source, waveform output, synchronous signal output, Internal
10 MHz Reference output
Support USB sbrage device. Software Updating could also be performed using
USB devices
Utmost 1M sample points of internal waveform depth, which can rebuild or
simulate any complex waveform.
Remote control is realized using the LAN
Support 10/100M LAN. Users can remdely visit and control signal generation
through web browser.
Multiple interfaces: USB Host & Device, RS232, GPIB (IEEE488), LAN.
Support the seamless connection of DS1000 Series DigitalOscilloscopes; can
directly read and rebuild the stored waveform in the oscilloscopes
Graph interface which shows the signal setting directly.
10 languages user interface and built-in help system.
Support Chinese/English Input.

Not e:

All the specifications described in this guide are according to DG3121A, if you need
to know the particular specifications about the other type, please see
fSpecification in Chapter 5.

VI © 2006 RIGOLTechnologies, Inc.
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Chapter 1  Getting Started

This chapter covers the following topics:

A Generd Inspection

A Handle Adjustment

A The Front/Rear Panel

A To Set a Waveform

A To Set Modulate/ Sweep/Burst

A To Set Trigger/Output

A To Use Digital Input

A To Use Store/Utility/Help Function

© 2006 RIGOLTechnologies, Inc.
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Genera | | nspection

When you get a new DG3000 Series Function/ Arbitrary Waveform Generator, you
are suggested to take the following steps to inspect the instrument.

1.

1-2

Inspect the shipping container for damage.
If there are damages in the packing or foam, keep them until the whole machine
and the accessories passing the electric and mechanical testing.

Check the accessories.

Accessories supplied with the instrument are listed in chapter 6 "Appendix A:
DG3000 Series Accessories

If the contents are incomplete or damaged, please notify your RIGOL Sales
Representative.

Inspect the instrument.

In case any mechanical damage or defect, or if the instrument does not operate
properly or pass performance tests, notify your RIGOL Sales Representative.

If the shipping container is damaged, or the cushioning materials show signs of
stress, notify the carrier as well as your RIGOL sales office. Keep the shipping
mat eri al s f oinspettibne RIGOL rofficeg wilbasrange for repair or
replacementat RIGOL6s option without waiting

© 2006 RIGOLTechnologies, Inc.
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Handle Adjustment

To adjust the handle position of DG3000 Function/ Arbitrary Waveform Generator,
please grip the handle by the sides and pull it outward . Then, make the handle rotate
to the desired position. The operating methods are shown in the figure 1-1.

&
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Figure 1-2 The Viewing Position and Carrying Position
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The Front /Rear Panel

When you get a new DG3000 Series Function/ Arbitrary Waveform Generator, first
you need to clear how to operate the front/ Rear panel correctly. This chapter will

make a brief introduction and description for the operation and functions of the

Front/ Rear Panel.

The DG3000 Series Function/ Arbitrary Waveform Generator has clear and simple
front panel. See figure 1-3 and 1-4. The Front Panel has a knob and functional keys.
The 5 blue grey buttons on the right side of the screen are menu buttons (named F1
to F5 from up to down) with the help of which, you can enter different function s
menu or have direct specific applications. The signal input and output interfaces are
set at the rear panel which can help generating multiple arbitrary waveforms. The
various BUS interfaces can meet the need of the multiple interface communications.

sine
~ )
= O=C
=
Ramp =
~ =
Q
[
o
Output
=] IR (@
<
5 2
U ¢

-~ /

Figure 1-3 The Front Panel of DG3000 Series
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Figure 1-4 Front Panel of DG3000 Series
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Figure 1-5 Rear Panel of DG3000 Series
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RIGOL ZIIE
Frequency — | O ——
—_ |/ Freg |
, Period
. _ — Operation Menu:
Waveform Ampl Different functions
display [ WEEREETR - have different menus
window
Parameter
Display and
editingWindow
RIGOL
Freguency Hi
e GI_DU-D,DDD,DHD Freg Parameter
. Period Value
Parameter
Name
Reading Unit

5000 Vpp 0000 Vdc

Figure 1-6
The Display Interface (Sine Wave is the default display signal)
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Character definitions in this User Manual
The signs for buttons in this book are the same as the panel buttons. Please note

that, the signs for the functional buttons on the operation panel are represented by

squared words, such as , which represents the transparent functional key with

Sine on it on the front panel, while the menu buttons are represented by da rkened
wordssuchas Freq, whi ch means the 0 Fqnerm.n cCyo op

c Note* The main Output and Sync Channels are located in the front panel,
which only allow signal output. If they are used as signal input channels,
they will be burned and lead to instrument malfunction.

© 2006 RIGOLTechnologies, Inc. 1-7
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To Set a Waveform

On the operation panel, there is a set of buttons with waveform icon. See figure 1-7.
The exercise below will help you familiarize with the waveform selection settings.

Figure 1-7 The Waveform Selection Buttons

1. Press button and the waveform window will display sine waveform.
DG3000 Series Generator cangenerate Sine signal with a frequency from 1 7 Hz
to 120MHz. By setting Frequency/Period, Amplitude/High Level, Offset/Low level,
sine signal with different parameters can be generated.

RIa0L
Freguency Ll 000,000,014 Hz

SiME
_ Freg |
Period

Frequency High Z

{000, 000 0k Hz

Amplitude

5.000 Vpp OOOO Vdc

Figure 1-8 The Sine SignalDisplay Interface

1-8 © 2006 RIGOLTechnologies, Inc.
Userd Guide for DG3000 Series




RIGOL

As shown in figure 1-8, the default signal parameters are: 1kHz Frequency, 5.0Vpp
Amplitude and 0Vdc Offset.

2. Press button, and the waveform window displays square waveform.
DG3000 Series Generator can generate Square signal with a frequency from
17 Hz60MHe and variable duty cycle.

RIGOL
Frequency (Lot (100 000 01k Hz ]

. Freg |
Period

¥ _
| Ampl

H—S0.0F—H High Lewvel

High 7

B000,0000kHz | o

Amplitude Offset

5000 Vpp | 0.000 Vdc

Figure 1-9 The Square SignalDisplay I nterface

As shown in figure 1-9, the default signal parameters are: 1 kHz Frequency, 5.0 \bp
Amplitude, 0Vdc Offset and 50% Duty Cycle.

3. Press button, and the waveform window displays ramp waveform.
DG3000 Series Generator cangenerate Ramp signal with a frequency of from
17 Hz1MHa and variable Symmetry.

© 2006 RIGOLTechnologies, Inc. 1-9
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RIGOL
Freduency 00,000 0 Hz =

RAMP

_ Freg |
Feriad

Hinh Level

High £

11.000,000,0kHz

Amplitude Cff et
5000 Vpp | 0000 Vdc

Figure 1-10 The Ramp Signaldisplay interface

Syrmimetry

As shown in figure 1-10, the default signal parameters are: 1 kHz Frequency, 5.0 Vpp
Amplitude, 0Vdc Offset and 50% Symmetry.

4. Press button, and the waveform window displays pulse waveform.
DG3000 Series Generator can generate Pulse signal with a frequency from
50 017 H30 MHzand variable Pulse Width and Edge Time.

RIGOL
Freguency (Lo 000 000 Dk Hz ey

PLILSE
_ Freg |
Perind

Armpl
High Level

High £

11,000,000,0kHz

Amplitude Offset

5.000 vpp 0000 Vdc | EdeeTire

Figure 1-11 The Pulse Signal display interface

As shown in figure 1-11, the default signal parameters are: 1 kHz Frequency, 5.0Vpp
Amplitude, OVdc Offset, 2001 sPulse Width and 50ns Edge Time.
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5. Press button, and the waveform window displays noise waveform.
DG3000 Series Generator cangenerate Noise signal with a Band Width up to 50
MHz

RIGOL
A litude

B

Hll1h Lewel

HOISE

Amplitude High Z

5000 Vpp

0.000 Vdc

Figure 1-12 The Noise Signal Display Interface
As shown in figure 1-12, the default signal parameters are: 5.0Vpp Amplitude and
0Vdc Offset.
6. Press button, and the waveform window displays arbitrary waveform .
DG3000 Series Generator cangenerate repeatable arbitrary waveform signals
with at most 1024K points and 25MHz frequency.

RIGOL

Aanpalit ucle W——1.000,000, 0kHz —| _
| Freq

I:I[:][:I 1"."“ [ * .-""-.______ — . FIEriE"j

0.000 Yee

ARB

_ Arpl |

Frequency

1.000,000,0KHz

Amplitude 112
5000 Vpp | 0000 Vdc | &

Figure 1-13
The Arbitrary waveform Signal Display Interface
As shown in figure 1-13, the default Exponential Rise Signalparameters are: 1kHz
Frequency, 5.0 Vop Amplitude and 0Vdc Offset.

|_ Oy |_ B Ell

Sel Yo
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To Set Modulate/ Sweep/Burst

As shown in figure 1-14, there are three buttons on the front panel, which are used
for Modulating, Sweeping and Bursting settings. The instructions below will help you
familiarize with the setting of these functions.

 Mod | [ sweep | | Burst |

Figure 1-14
The Modulate/ Sweep/ Burst button

1. Press button, and the Modulated waveforms will be generated.
The modulated waveform can be changed by modifying the parameters such as
Type, Internal/ external Modulation, Depth, F requency, Waveform, etc.
DG3000Series can modulate waveform using AM, FM,FSK and PMor PWM Sine,
Square, Ramp or Arbitrary waveforms can be modulated (Pulse, Noise and DC
can not be modulated).

RTGOL
&M Freg

mion

| AM Freq |

nternal

AM Frequency High 2

100.00 Hz

Frequency [ C ) Amplitude ( C )

10000kHz | 5000 Vpp | o=

Figure 1-15
The Modulated Waveform Display Interface

2. Press button, Sine, Square, Ramp or Arbitrary waveform can be swept
(Pulse, Noise and DC can not be swept).

In the Sweep Mode, DG3000 Series generate signal with variable frequencies.
1-12 © 2006 RIGOLTechnologies, Inc.
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e
Sweep Tine — 1 —
L]'ﬂl = FITIrru-'|

SWWEEP

1.000,000kHz M .'I | |'III I| |] |] |] |] ]ﬂ[]rll Tlh
00.000,0 Hz ~ | L LLHATITH LL
oo, TN fomoree

Trig Out £

Sweep Time

Sweep Type Linear

High £

10000 s

Frecu

Amplitude ([ C)

10000kHz 5000 Vpp | 4

Figure 1-16

The Sweep Waveform Display Interface

3. Press button, Burst for Sine, Square, Ramp, Pulse or Arbitrary waveform

can be generated.
RIa0L

Trigger Period

Trig Out £

Trigger Period

HO 000ms

—— 1 I ——+

BURST

Burst Period
Start Phase

High £

|. [nterns

Amplitude [ C )

10000KHz | 5000 Vpp | &

Figure 1-17 The Burst Waveform Display Interface

Term Explanation

Burst* Output Waveforms with set cycle times

Burst can last for certain times of waveform cycle (N -Cycle Burst) or be controlled by
external gated signals (Gated Burst). Burst applies to all kinds of waveforms, but
noise can only be used in gated burst. Generally it is called BURST function within

every Signal Generator,

© 2006 RIGOLTechnologies, Inc.
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To Set Trigger/Output

As shown in figure 1-18, there are two buttons on the right side of the operatio n
panel, which are used to set Trigger and Output Control. The instruction below will
help you familiarize with these functions.

1aBBu |

inding

Figure 1-18
The Trigger/ Output Button

1. Press Button, choose internal/ external or manual Trigger (Manual
Trigger can only be used in Sweep and N-Cycle Burst)
., The default setting for Trigger is fAlnter|
or Burst Mode is also selected, the Generator will generate burst
continuously. At this time, press button, the instrument will shift
from the AAutomatico Trigger .mode into AM
When the generator usest he 0 E& t Brrin@ad df the Sheap er,the
Burst Mode is selected, signal will be generated continuously. At this time,
press button, the instrument state will not change, and it will show
fiThe instrument has already been triggeredo.
. Every time you pressthebut ton, AiManual 060 Trigger
sweep or generate a burst. Press the button again, and the generator will
be triggered again.
2. Press Button, activate or deactivate the output signal.
If an overload message is shown, disconnect the external equipment from the
output terminals and press button, reactivate the output terminal.

1-14 © 2006 RIGOLTechnologies, Inc.
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To Use Digital Input

As shown in figure 1-19, there are three sets of buttons on the operation panel,
which are direction button, the knob and the keypad. The instruction below will help
you familiarize with the Digital Input Function.

Q@00
00060
000

+/-

1" direction key 2" keypad

Figure 1-19 The Front Panel Digital Input

1. The up and down keys are used to shift parameters and the left and right keys
are used to shift digits.

2. Keypad is used to directly set the parameters value.

3. Knob is used to change a signal digit value whose range is 0~9. Clockwise to
increase 1.

© 2006 RIGOLTechnologies, Inc. 1-15
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To Use Store/Utility/Help Functio n

As shown in figure 1-20, there are three buttons on the operation panel, which are
used to call the store/recall, utility and help function. The instruction below will help
you familiarize with these Functions.

[?{Eﬁ(] [Utility] [ Help]

Figure 1-20
The Store/Recall, Utility and Help Button

1. The Button is used to store waveform data and configure
information.

2. The Button is used to set the auxiliary system function, change the output
configure parameters, interface setting, system setting information or perform
the instrument self-test and read the calibration information, etc.

3. The Button is used to read the help information.

Operation Instruction
To get help on'
To get help on any key of the front panel, press and hold on that key for 1 second

and the help message will appear.

1-16 © 2006 RIGOLTechnologies, Inc.
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Chapter 2  Operating Your Generator

Up to now you have got a brief understanding about DG3000 series with the
front/rear panel, every function c ontrol area and keys. You should also know how to
set your function/ arbitrary waveform generator for your usage. If you are not familiar

with these operations, you are suggested to read Chapt er One NnAGetti

again.

This chapter covers the following topics:

A Setting Sine Signal ([sind)

A Setting Square Signal ([squard)
A Setting Ramp Signal ([Ramg)
A Setting Pulse Signal (|Pulsé)
A Setting Noise Signal ( Noisd)
A Setting Arb Signal ( )

A Output Modulated Signal (IMod )

A Output Sweep Signal ([sweed)
A Output Burst Signal ( )
A Trigger ( frigger] )
A Store/Recall ( )
A Utility Setting ( )
A Help System ( )

You are suggested to read this chapter carefully so as to understand
DG3000 Ser i e s Ge nversatledwaveform setting Functions and more
operation methods.

© 2006 RIGOLTechnologies, Inc. 2-1
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To Set Sine Signals

Press Button to call the Sine operation. The Sine waveform parameters are set
by using the Sine operation menu.

The parameters of Sine waveforms are: Frequency/ Period, Amplitude/ High Level,
Offset/ Low Leve. Different Sine Signals are generated by setting these parameters.
The parameter value in the waveform display window is the same as that of in the
parameter display window. As is shown in figure 2-1, in the soft key menu, select
Freq. Cursor is located in the frequency parameter area in the parameter display
window, and users canset the frequency value here. In the waveform display window,
the parameter type in the left corner is fr equency, the value of which is displayed in
shadow.

Waveform Frequency

Current RIGOL 2IHE
Parameter Freguency 1000, 000 OkHz Frac
— __Freq |
Amplitude 5.000 Ypp " Period
Offset 0.000 Mo * ’ z AR
Waveform Hich Lewel Operation
Display Window Hich 2 Menu:
s Ign £ Lo Lewvel Control
function
Frequency f] 000,000,0kHz |
Value : _ - with the
Amplitude Off soft keys
5000 Vpp | 0000 Vdc
Figure 2-1 The Sine Parameter Display Interface
2-2 © 2006 RIGOLTechnologies, Inc.
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Figure 2-2 Table 2-1 The Menu Explanations of Sine Waveform
Function Settings Explanations
menu
Set the signal frequency or period;
Freg/ . .
= . the current parameter will switch
Armpl Period
High Level at a second press.
—_— Set the signal Amplitude or High
Ampl/ . i
. Level; the current parameter will
High Level _
switch at a second press.
Set the signal Offset or Low Level;
Offset/ . .
the current parameter will switch
Low Level
at a second press.

Instructions

The parameter type in the top left corner of figure 2-1 is the current parameter,
whose value will be displayed in shadow.

© 2006 RIGOLTechnologies, Inc. 2-3
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To Set the Output Frequency/Period

1. PressA Freq, to set the frequency parameter.
The frequency shown on the screen when the instrument is powered is the
default value or the set value beforehand. When setting the function, if the
current value is valid for the new waveform, it will be used sequentially. If you
want to set the period for the waveform, press  Freg/Period button again, to
switch tothe Period parameter (The current operation is displayed in inverse
color).

2. Input the desired frequency.
Use the keypad to input the parameter value directly, and press the
corresponding button to select the parameter unit. Or you can use the direction
button to select the digit you want to edit, and then use the knob to change its
value.

RIGOL

LIMIT
Current

Parameter:
Frequency

(L 10000, 000 0k Hz
A MHz

kHz

Hz

Figure 2-3 Setting the Frequency

Instruction:

When using the keypad to enter the digit, you can use the Left dire ction button to
move the cursor backward and delete or change the value of the previous digit.
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To Set the Output Amplitude

Press A  Ampl, to set the amplitude .

The amplitude shown on the screen when the instrument is powered is the

default value or the set value beforehand. When changing the function, if the

current value is valid for the new waveform, it will be used sequentially. If you

want to set the waveform by high Level or Low Level, press the = Ampl/High

Level or Offset/Low level button again, to switch into the High Level or
Low Level parameter (The current operation is displayed in inverse color).

Input the desired Amplitude

Use the keypad or the knob to input the desired value, choose the unit, and press

the corresponding button.

Current RIGOL UNIT
Parameter- m W—— 1.000,000,0kHz —|

Amplitude 2 000 Wpp v

0.000 Sdc

I"."I F:I F:I

S

WS

Figure 2-4 Setting the Amplitude

© 2006 RIGOLTechnologies, Inc.
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To Set the DC Offset

1. Press A Offset, to set the offset.
The offset shown on the screen when the instrument is powered is the default
value or the set value beforehand. When changing the function, if the current
value is valid for the new waveform, it will be used sequentially.

2. Input the desired Offset
Use the keypad or the knob to input the desired value, choose the unit, and press
the corresponding button.

Current N LIMIT
Pammeter: H_____E'"'"J’UUU’UEHL S
Offset 5.000 Ypp x|/ U
0 000 Wde ‘
e
Figure 2-5 Setting the Offset
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To Set Square Signal s

Press button to call the Square operation. The Square waveform parameters
are set by using the Square operation menu.

The parameters of Square waveforms are: Frequency/ Period, Amplitude/ High Level,
Offset/ Low Level and Duty Cycle. Seefigure 2-6. The parameter value in the
waveform display window is the same as that of in the parameter display window and
the Duty Cycle value is edited directly in the waveform display window. In the soft key
menu, select Duty Cycle, and the corresponding value in the waveform display
window will be displayed in shadow, and then users can edit its value.

RIGOL

ARE
Freguency — 1 [N —* Freg |
. Feriod .
|' Armpl '
Duty Cycle
Frequency High £
f1.000,000,0kHz
Amplitude Offset
5000 Vpp | 0.000 Vdc
Figure 2-6 The Square Parameter Display Interface
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Figure 2-7 Table 2-2 The Menu Explanations of SquareWaveform
SRUARE Function Settings Explanation
Menu
&l Set the signal frequency or period;
Periond Freg/ . .
. the current parameter will switch at
AT Period
AN a second press.
Hich Lewel - - -
_ e H_ v Set the signal Amplitude or High
Offset Amp Level; the current parameter will
High Level )
switch at a second press.
Set the signal Offset or Low Level;
Offset/ . .
the current parameter will switch at
Low Level
a second press
Duty Set the Duty Cycle for Square
Waveform

Term Explanation:

Duty Cycle : The percentage that the High Level takes up the whole Period.

Please Note : for the Frequency Duty Cycle Value

Below 25MHz: 20% to 80%

From 25MHz to 50MHz (included): 40% to 60%

Higher than 50MHz: 50%
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To Set the Duty Cycle

1. PressA Duty , to set the Duty Cycle.

The Duty Cycle shown on the screen when the instrument is powered is the
default value or the set value beforehand. When changing the function, if the
current value is valid for the new waveform, it will be use d sequentially.

2. Input the desired Duty Cycle
Use the keypad or the knob to input the desired value, choose the unit, and press
the corresponding button. The Generator will change the waveform immediately.

LIMIT
Current W— 1.000, 000, OkHz —¢
Parameter:
Duty Cycle
Figure 2-8 Setting the Duty Cycle
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To Set Ramp Signal s

Press button to call the Ramp operation. The Ramp waveform parameters are
set by using the Ramp operation menu.

The parameters for Ramp waveforms are: Frequency/ Period, Amplitude/ High Level,
Offset/ Low Level and Symmetry. See figure 2-9. The parameter value in the
waveform display window is the same as that of in the parameter display window and
the Symmetry value is edited directly in the waveform display windo w. In the soft key
menu, select Symmetry, and the corresponding value in the waveform display window
will be displayed in shadow, and then users can edit its value.

RIGOL RAMP
vmmetry W—10.000, 000mns: ——W| ———
[ Freg
100, Omipp ) Feriod
20..0mvec * -
Armpl
Symmetry Hicih Level
. . —
Period High £ o Ll
1 0000: Oooms Symmetry]
Amplitude Offset
1000mVpp| 20.0mVdc
Figure 2-9 The Ramp Parameter Display hterface
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RAMP

|'-—
Hih Leyvel
[ Offset
Lo Lewel

Symimetry

Figure 2-10 Table 2-3 The Menu Explanations of Ramp Waveform
Function Settings Explanation
Menu
Set the signal frequency or period;
Freg/ . .
X the current parameter will switch at
Period
a second press.
Set the signal Amplitude or High
Ampl/ . i
. Level; the current parameter will
High Level _
switch at a second press.
Set the signal Offset or Low Level;
Offset/ . .
the current parameter will swit ch at
Low Level
a second press
Symmetry Set the Symmetry for Ramp

Waveform.

Term Explanation:
Symmetry : The percentage that the Rising Period takes up the whole Period.
Input Range: 0~100%.

© 2006 RIGOLTechnologies, Inc.
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To Set the Symmetry

1. PressA Symmetry , to set the Symmetry.
The Symmetry shown on the screen when the instrument is powered is the

default value or the set value beforehand. When changing the function, if the
current value is valid for the new waveform, it will be used sequentially.

2. Input th e desired Symmetry
Use the keypad or the knob to input the desired value, choose the unit, and press
the corresponding button. The Generator will change the waveform immediately.

Current RIGIL . UNIT
Parameter: W—— 1000, 000, OkHz —H
Symmetry
Figure 2-11 Setting the Symmetry
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To Set Pulse Signal s

Pres button to call the Pulse operation. The Pulse waveform parameters are
set by using the Pulse operation menu.

The parameters for Pulse waveforms are: Frequency/ Period, Amplitude/ High Level,
Offset/ Low Level, Pulse Width and Edge Time See figure 2-12. The parameter value
in the waveform display window is the same as that of in the parameter display
window and the Pulse Width and the Edge Time values are edited directly in the
waveform display window. In the soft key menu, select Pulse Width, and the
corresponding value in the waveform display window will be displayed in shadow, and
then users can edit its value.

rrGaL PULSE
Width W——1.000,000,0kHz ——¥| —o
| Freq
Peariod
) Armpl
Pulse Width High Level
Edge Time —
Amplitude
Figure 2-12 The Pulse Parameter Display Interface
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Figure 2-13  Table 2-4 The Menu Explanations of Pulse Waveform
PLLSE Function Settings Explanation
: : Menu
| Freg Set the signal frequency or period; the
Period Freq/ . .
X current parameter will switch at a second
—— Period
[ Arnpl press.
Higih Lewel - - - -
Set the signal Amplitude or High Level;
™ iteat Ampl/ . .
. the current parameter will switch at a
High Level
second press.
Set the signal Offset or Low Level; the
Offset/ : .
current parameter will switch at a second
Low Level
press.
Edge Time Pulse Width Set the signal Pulse_z ch_jth or Duty; the
current parameter will switch at a second
/Duty
press.
Edge Time Setting the Edge Time for Pulse Waveform

|
Term Explanation:

Pulse Width :

Positive Pulse Width: the time span between thresholds of 50% of the rising edge
amplitude to the next 50% of the falling edge amplitude ;

Negative Pulse Width: the time span between thresholds of 50% of the falling
edge amplitude to the next 50% of the rising edge amplitude .

Edge Time :

The time span between the thresholds of the 10% to 90% of the rising edge
amplitude is called Rishg Time.

The time span between the thresholds of the 90% to 10% of the falling edge
amplitude is called Falling Time.

The Rising Time and the Falling Time together are called Edge Time.

2-14
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To Set the Pulse Width

1. PressA Pulse Width , to set the Pulse Width.
The Pulse Width shown on the screen when the instrument is powered is the
default value or the set value beforehand. When changing the function, if the
current value is valid for the new waveform, it will be used sequentially.

2. Input the desired Pulse Width
Use the keypad or the knob to input the desired value, choose the unit, and press
the corresponding button. The Generator will change the waveform immediately.

RIGOL NI
Current M——1.000,000, OkHz —|

Parameter:

Pulse Width 5 . I:":":I I'."FlF:l

50, 0ns

Figure 2-14 Setting the Pulse Width
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To Set the Edge Time

1. PressA Edge Time , to set the Edge Time.
The Edge Time shown on the screen when the instrument is powered is the
default value or the set value beforehand. When changing the function, if the
current value is valid for the new waveform, it will be used sequentially.

2. Input the desired Edge Time
Use the keypad or the knob to input the desired value, choose the unit, and press
the corresponding button. The Generator will change the waveform immediately.

RTGOL

11
Current kil

Parameter:
Pulse Edge

=

Figure 2-15 Setting the Edge Time

Instruction:
The default setting is the same Edge Time for Rising and Falling Edges.
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To Set Noise Signal s

Press button to call the Noise operation. The Noise waveform parameters are
set by using the Noise operation menu.

The parameters for Noise waveforms are: Amplitude/ High Level and Offset/ Low
Level. Seefigure 2-16. The parameter value in the waveform display window is the
same as that of in the parameter display window. In the soft key menu, select Offset,
and the corresponding value in the waveform display window will be displayed in
shadow, and then users can edit its value. Noise is non-regulated signal which has no
frequency or period.

RIGOL
Offset

e PRI

ngh Lewel

MIOISE

Amplitude High 2

5000 Vpp

Off set

000 Vdc

Figure 2-16 The Noise Parameter Disply Interface
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Figure 2-17 Table 2-5 The Menu Explanations of Noise Waveform
Function Settings Explanation
Menu
Set the signal Amplitude or High
Ampl/ . i
= . Level; the current parameter will
[ Ampl High Level _
High Level switch at'a second press.
Set the signal Offset or Low Level;
Offset/ : .
the current parameter will switch
Low Level
at a second press.
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To Set Arbitrary Signal s

Pres button to call the Arb operation. The Arb waveform parameters are set by
using the Arb operation menu.

The Arb signal consists of two types: the system built-in waveform and the
user-definable waveform. The parameters for Arb waveforms are: Frequency/ Period,
Amplitude/ High Level and Offset/ Low Level. Seefigure 2-18. The parameter value in
the waveform display window is the same with that of in the parameter display
window. In the soft key menu, select Amplitude, and the corresponding value in the
waveform display window will be displayed in shadow, and then users can edit its
value.

RIGOL
Ao it uicle M—— 1.000,000,0kHz —| . _
[ Freg

2000 Wpp " Period

0.000 Yde

_Ampl |
Selected Wiorm Exp Hich Lewel

Frequency High Z

1.000,000,0KHz

Amplitude

000 Vpp | 0000 Vdc | =

oty L el

Sel Wform

Figure 2-18 The Arb Parameter Display Interface
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Figure 2-19

ARB

[ Freq
Period

Sel Wiformm

172

—-

Figure 2-20

Edit\ form

Edit
Crigiital v

2-20

Table 2-6 The Menu Explanations of Arb Waveform ( Page 1/2)

Function Settings Explanation
Menu
Set the signal frequency or period;
Freq/ . .
X the current parameter will switch
Period
at a second press.
Set the signal Amplitude or High
Ampl/ . i
. Level; the current parameter will
High Level _
switch at a second press.
Set the signal Offset or Low Level;
Offset/ : .
the current parameter will switch
Low Level
at a second press
Sel Wform Select the built-in Arbitrary Signal
as Output
Edit Wiorm Create and Edit Arbitrary
Waveform

Table 2-7 The Menu Explanations of Arb Waveform ( Page 2/2)

Function Settin gs Explanation
Menu
Edit Wiorm Create and Edit Arbitrary
Waveform
Edit Digital When the Digital Output Module is
W connected, it is the optional key.
Cal Digital When the Digital Output Module is
W connected, it is the optional key.
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To Select the built -in Arbitrary Waveform

There are five built-in Arbitrary Waveforms and user-definable Arbitrary Waveforms
inside the Generator. To select one of them, follow the instructions below:
Press A Load, to enter the interface below.

Figure 2-21 Table 2-7 The Menu Explanations of Built-in Arbitrary Waveform

Function | Settings Explanation
Menu
Built-i Select one of the five built-in Arbitrary
urn Waveforms (See Table 2-8)
Stored Select one of Arbitrary Waveforms
Wform stored in the Non-volatile memory
Select one of Arbitrary Waveforms
Volatile stored in the Volatile memory. When a
DELETE Wform new waveform is created, the old one
Wyarm will be erased.
Delete one of the Arbitrary Waveforms
ICEL DELETE stored in the Non-volatile memory. The
Wform five Built-in Waveforms can not be
deleted.
Cancel the current operation, and return
CANCEL to the upper menu. (The followings are
the same and will not be explained)

||
Instructions:

When there is no waveform stored in the Non -Volatile Memory, the
StoredWforms Menu and the DELETEWform Menu will hide.

When there is no waveform in the Volatile Memory, the = VolatileWform
menu will hide.
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1. To Select the Built -in Waveform

PressA Sel Wform A  Built-In , and enter the following interface.

Figure 2-22 Table 2-8 The Menu Explanations of Builtin Arbitrary Waveform
(Page 1/2)
ARB Function Settings Explanation
Menu
ExpRize _ Select the built-in Exponential Rise
ExpRise
Waveform
ExpFall Select the built-in Exponential Fall
ExpFall
Waveform
HegRarmp ilt-i i
NegRamp Select the built-in Negative Ramp
Waveform
Sin Select the built-in Sinc Waveform.
¢ Sing  Sin(x)/x
1/2 Enter next page ( the followings are
~i- the same)

Figure 2-23 Table 2-9 The Menu Explanations of Builtin Arbitrary Waveform

(Page 2/2)
ARB FLIJ\;I];'J::ﬁn Settings Explanation
~tir- . .
247 -~ Return previous page (the followings
212 are the same)
Cardiac
Cardiac Select the built-in Cardiac Waveform
CAMCEL
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2. To Select the Stored Waveform
Press A  Sel Wiorm A  Stored Wform , and enter the following

interface.

Figure 2-24 Table 2-10 The Menu Explanations of Stored Arbitrary Waveform
(Page 1/2)

ARB Function Settings

Menu Explanation

Arb
Warril Select the Arb Waveform stored in the
ARBMeml non-Volatile Memory. The location is:
C\ARB1:ARB 1

Select the Arb Waveform stored in the

Arb

etz

Arh ARBMem 2 non-Volatile Memory. The location is:
e C:\ARB2:ARB_2

Arh Select the Arb Waveform stored in the
Mernd ARBMem 3 non-Volatile Memory. The location is:

C\ARB3:ARB 3

172 Select the Arb Waveform stored in the
—p- ARBMem 4 non-Volatile Memory. The location is:
C\ARB4:ARB 4

Figure 2-25 Table 2-11 The Menu Explanations of Stored Arbitrary Waveform

(Page 2/2)
Function Settings Explanation
Menu
Select Arb Open the selected waveform

[ =

Instructions:
When there is no waveform stored inthe ArbMeml a ArbMem2 a Arb Mem3

and Arb Memd, this menu will hide . (The followings are the same and will not be
explained )
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3. To Remove the Waveform

Press A SelWform A DELETE Wform, and enter the following

interface.

Figure 2-26

Arb
flermd
172
.

Figure 2-27

CARCEL

2-24

Table 2-12 The Menu Explanations of Stored Arbitrary Waveform

(Page 1/2)
Function Settings Explanation
Menu
Select the Arb Waveform stored in the
ARB Mem1 non-Volatile Memory. The location is:
C\ARBIARB 1
Select the Arb Waveform stored in the
ARB Mem 2 non-Volatile Memory. The location is:
C:\ARB2:ARB 2
Select the Arb Waveform stored in the
ARB Mem 3 non-Volatile Memory. The location is:
C\ARB3:ARB 3
Select the Arb Waveform stored in the
ARB Mem 4 non-Volatile Memory. The location is:
C:\ARB4:ARB 4

Table 2-13 The Menu Explanations of Stored Arbitrary Waveform

(Page 2/2)
Function Settings Explanation
Menu
Delete Arb Delete the selected waveform

© 2006 RIGOLTechnologies, Inc.

Userd Guide for DG3000 Series




RIGOL

To Edit the Arbitrary Waveform

The Generator allows use's to edit Arbitrary Waveforms, wh ich can create any new
waveform by initializing points. The procedure is as follows:
Press A  EditWform , to enter the interface shown below.

Figure 2-28 Table 2-14 The Menu Explanations of Waveform Edition Operation
Edit'yy Function Settings Explanation
Menu
Create Create a new waveform, and erase
New the waveform in the Volatile memory.
Edit Edit the waveform stored in the
Stored non-Volatile memory
Yiolatile
Edit Edit the waveform stored in the
Volatile Volatile memory
Delete one of the Arbitrary
DELETE Waveforms stored in the Non-volatile
Wform memory. The five Built-in Waveforms
can not be deleted.

|
Instructions:

When there is no waveform stored in the Non-Volatiie Memory, the Edil
Stored Menu andthe DELETE Wform Menu will hide.

When there is no waveform in the Volatile Memory, the Edit Volatile menu
hide
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1. To Create a New Waveform

Press A EditWform A Create New ~ to set the overall parameter for
the waveform. Interface is shown in figure 2-29 and menu in table 2-15.

FfIGEIL . Editiy
:le Period = Period
High Level -

Low Level

Initial Points Number
Interpolation On

e Per

it 3
- Faints

Hight/ Limit

2500 V | -2500 V | 1o

Lirmit

112

Figure 2-29
The Setting Interface of New Waveform Parameter

Figure 2-30 Table 2-15 The Menu Explanations ofthe New Waveform Parameters

(Page 1/2)
Editiy Function Settings Explanation
Menu
Cycle Setting the Cycle Period for the
Period Waveform
ey Setting the Level High Limit for
Lirt HighV/ Limi J d
the Waveform
L . .
Limit LowV Limit Setting the Level Low Limit for
the Waveform
it # . .
e Int# Points Set the.r.lum.ber of initial points
when Initializing the waveform
112
—~i—
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Figure 2-31 Table 2-16 The Menu Explanations ofthe New Waveform Parameters

(Page 2/2)
Editt Function Settings Explanation
Menu
2i2 Activate the linear Interpolation
On between the defined points
Interp

[nterp

i between the defined points
Edit
Points

Off Deactivate the linear Interpolation

Edit Points Turn on the Waveform Editor

CAaRCEL

(1) To Set the Point Number

)

®3)

Press Int# Points, to set the number of the initializing points .

When a new waveform is created, the waveform editor will firstly create a
waveform with two points. The Waveform Edit or connects the last point to the
Voltage Level of point #1 automatically to create a continuous waveform. A
waveform with at most 512 K points can be created.

In the default setting, point #1 is Level High, fixed on 0 second, while point#2 is
Level Low and on the half of the set Cycle period.

To Setthe |nterpolation

Press Interp.On , if you choose Interpolation On , and the points will be
connected with beelines; otherwise, the voltages between two consecutive
points will not change, and waveform look s like a step-up one.

To Edit the Waveform Points

Press A Edit Wiorm A Create New A Edit Points, the waveform
can be defined by setting the time and voltage for each point using this function.
The menu is as follows:
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Figure 2-32

Edithy

Figure 2-33

Editiny
—~i

Femove

Stare in
fon-4ol

DoOrME

Table 2-17 The Menu Explanations of Waveform Edition Menu

(Page 1/2)
Function Settings Explanation

Menu

Point# Select the point to be edited

Voltage Set Voltage for the Selected point
Time Set time for the Selected point

Insert a new point between the

Insert defined points.

AVoltageo to def

Table 2-18 The Menu Explanations of Waveform Edition Menu

(Page 2/2)
Function Settings Explanation
Menu
Remove Remove the current point
Save the created waveform to the
Stored in non-Volatile Memory. Resortto
Non-Vol Table 2-14 for a detailed Storage
Catalogue
Finish the current operation and
Done return to the first level menu. (The

followings are the same and will
not be explained)

Instruction:
The time for the last definable point should be less than the cycle period in the
waveform.
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(4) Save the Waveform to the Non  -Volatile Memory
Press A Edit Wiorm A Create New A Edit Points A Store in
Non-Vol , to enter the following interface.

RTGOL

& \ARE4: STORAGE

Local (€]
D=11020 = |

File Type

Figure 2-34 Choose the Location

RIGOL

; STORAGE
File Mame

[rput Type

g | [ En

==

Delete

End [

Figure 2-35 Input the N ame
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Table 2-19 The Menu Explanations of SavingNew Waveform

Function | Settings

Menu Explanation

Store the waveform to ARB1 location
File ARB1 and name the file. Press Finish/Done

to finish the operation.
Store the waveform to ARB2 location

File and name the file. Press Finish/Done
ARB 2 . .
to finish the operation.
File Store the waveform to ARB3 location
and name the file. Press Finish/Done
ARB 3 L X
to finish the operation.
File Store the waveform to ARB4 location
ARB 4 and name the file. Press Finish/Done

to finish the operation.

I
Instruction

To save the Arbitrary Waveform
In the Non -volatile Memory, each waveform storage place saves only one
waveform. If a new one is stored, the old one will be erased.

For a waveform containing points less than128K, one place will be used.
For a waveform containing points from128K to 256K, two sequential places

5

5

will be used.
. For a waveform containing points from256K to 512K, All the 4 places will be
used.
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2. To Editthe Stored Waveform

Press A EditWform A Edit Stored , to enter the following interface.

Figure 2-36 Table 2-20 The Menu Explanations of Editing Stored Waveform

(Page 1/2)
Editty Function | Settings Explanation
Arb Menu
hermi Select the Arb Waveform stored in the
) ARB .
_ non-Volatile Memory. The default
Arh Mem1l . .
, location is: C:\ARB1:ARB_1
Select the Arb Waveform stored in the
A ARBZMem non-Volatile Memory. The default
Mern3 location is: C:\ARB2:ARB_2
B Select the Arb Waveform stored in the
Arb
hierma ARBgMem non-Volatile Memory. The default
location is: C:\ARB3:ARB_3
112 ARB Merm Select the Arb Waveform stored in the
- 4 non-Volatile Memory. The default
location is: C\ARB4:ARB_4

Figure 2-37 Table 2-21 The Menu Explanations of Editing Stored Waveform

(Page 2/2)
Editty Function | Settings Explanation
Menu
Edit Arb Edit the selected waveform

3. To Delete a Waveform

Press A Edit Wform A DELETE Wform, to delete a waveform.
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To Generate the Modulated Waveform

Use the button to generate modulated waveform. DG3000 Series cangenerate
AM, FM,FSK PM and PWMmodulated waveforms. Modulating parameters vary with
the types of the modulation. In AM, users can set the Source (Internal/ External),
depth, Modulating Frequency, Modulating Waveform and Carrier Waveform; in FM,
users can set the Source (Internal/ External), Frequency Deviation, Modulating
Waveform and Carrier Waveform; in FSK, users can set the Source (Internal/
External), Frequency Range, Internal Rate, Modulating Waveform and Carrier
Waveform; in PM, users can set the Source (Internal/ External), Phase Deviation,
Modulating Frequency, Modulating Waveform and Carrier Waveform; in PWM, users
can set the Modulating Frequency, Pulse Width Deviation, Modulating Waveform and
Source (Internal/ External) etc.

We will cover how to set these parameters in details according to the Modulation
types.

RIGOL MOD
A Freg — 100,00 Hz g Modulating
Depth 100.0% iﬂﬂl '|| II"|I II"|I -II-I'|--.|' = _AM Freq Waveform
- " | | I'.,I'I- T r——" )
Type ype J ||“|| l'.'l |,I.||I ! Carrier
Shape Waveform
Source
Carrier
Frequency
Carrier e hy — Carrier Amplitude
Amplitude Source
5000 Vpp |rem
Figure 2-38
The Display Interface of Modulated Waveform Parameter
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AM

The modulated waveform consists of two parts: the Carrier Waveform and t he
Modulating Waveform. In AM, the Amplitude of the Carrier Waveform varies with the
instantaneous voltage of the modulating waveform. The Parameters for the AM are in
table 2-22.

Press A Type A AM, to enterthe following menu.

Figure 2-39 Table 2-22 The Menu Explanations of the AM Rarameters

hACIC Function Settings .
Explanation
Menu
_AN Freq | Set the modulating waveform
AM Freq frequency. Frequency Range:
AM Depth 2mHz~20kHz (_Internal Source Only ).
- AM Depth Set the amplitude range
'|||' 4]
Type AM Amplitude Modulation
Sine
Square
Mhternal Triangle | Choose the modulating Waveform. To
_ Shape UpRamp | change the Carrier Waveform
DnRamp | parameter, press , etc.
Noise
Arb
Internal | The Source is Internal
Source The Source is External. Use the
External | [Modulation In] connector in the Rear
panel.

Term Explanation

Modulation Depth

The Amplitude Range ( al so cal |l ed f P e r).cModulateory Beptiv

varies from 1% to 120%.
In the 0% Modulation, the output amplitude is the half of the set one.
Inthe 100, Modulation” the output amplitude is the same with the set one.
For an external source, the depth of AM is controlled by the voltage level of the
connector connected to the [Modulation In]. +5V corresponds to the currently
set depth 100%.
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FM

The modulated waveform consists of two parts: the Carrier Waveform and the
Modulating Waveform. In FM, the Frequency of the Carrier Waveform varies with the
instantaneous voltage of the modulating waveform. The Parameters for the FM are as
shown in figure 2-40.

RTGOL

MCD Modulating
Frequency, | N II |"I | FM Freq Frequency
Deviation ’ !
[ =
Type
) Amplitude { G )
_|I_I|Jrl =]
1 000 OkHz 5000 Vpp | e
Figure 2-40
The Setting Interface of FM Waveform Parameter
PressA Type A FM, to enter the following menu.
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Figure 2-41 Table 2-23 The Menu Explanations of the FM Parameters

MoD Function Settings .
Explanation
Menu
L ey Set the modulating  waveform
FM Freq frequency. Frequency Range:
2mHz~20kHz (Internal Source Only).
Set the Frequency Deviation between
FM Dev the Modulating Waveform and the
Carrier Waveform
Type FM Frequency Modulation
Sine
Square
Triangle Choose the modulating Waveform. To
Shape | UpRamp change the  Carrier  Waveform
DnRamp parameter, press , etc.
Noise
Arb
Internal The Source is Internal
Source The Source is External. Use the
External | [Modulation In] connector in the Rear
panel.

Term Explanation
Frequency Deviation

5

B

The Deviation should be equal to or less than the Carrier Waveform Frequency.
The Sum of the Deviation and the Carrier Frequency should be equal to or less
than maximum frequency of the selected function plus 1kHz

For an External Source, the Deviation is controlled by the voltage Level of

the Connector connected to the [Modulation In]. +5V corresponds to the
selected Deviation and -5V to the negative selected Deviation.

© 2006 RIGOLTechnologies, Inc.
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FSK

The FSK Modulation isa modulation method, the output frequency of which switches
between two the pre-set frequencies (Carrier Waveform Frequency and the Hop
Frequency). The Frequency of the Output Frequency switch between the carrier
waveform frequency and the Hop frequency is called the FSK rate. The frequency by
which the output frequency switch from each other is determined by the Internal
Frequency generator or the Signal Voltage Level offered by the |Ext Trig/FSK/Bursﬂ
connector in the rear panel:

FSK Rate

RIGOL MO

Hop
High Z =] Frequency
) Amplitude ( C)
1 000 OkHz 5000 Vpp M
Figure 2-42
The Setting Interface of FSKWaveform Parameter
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Press A Type A FSK, to enter the following interface.

Figure 2-43 Table 2-24 The Menu Explanations of the FSK Parameters

RACIC) Function Settings .
Explanation
Menu
Set the frequency at which the output
frequency shifts between the carrier
FSK Rate frequency and the Hop frequency
(Internal Modu lation Only):
2mHz~100MHz
Type FSK Frequency Shift Keying Modulation
Hop Freq Set the Hop Frequency
Internal | The Source is Internal
Source The Source is External. Use the [EXT
External | Trig/FSK/Bursf] connector in the Rear
panel.
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PM

The modulated waveform consists of two parts: the Carrier Waveform and the
Modulating Waveform. In PM, the Phase of the Carrier Waveform varies with the
instantaneous voltage Level of the modulating waveform. The Parameters for the PM
are as shown in figure 2-44.

PM Frequenc

1T ] ]

. . 4 R
Phase r NI | Phil Freg
Deviation

Internal

P Fregue

1'6'0"00kH"z 5000 Vpp |2

Figure 2-44
The Setting Interface of PM Waveform Parameter

PressA Type A PM enter the following interface.
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Figure 2-45 Table 2-25 The Menu Explanations of the PM Rirameters

[ [0]n] Function Settings .
Menu Explanation
[ PMFreq Set the modulating waveform
PM Freq frequency. Frequency Range:
2mHz~20kHz (Internal source Only).
Set the Phase Deviation between the
Phase Dev Modulating Waveform and the Carrier
Waveform, ranging from 0° to 360°
Type PM Phase Modulation
Sine
Square
Triangle Choose the modulating Waveform. To
Shape | UpRamp change the Carrier Waveform
DnRamp parameter, press , etc.
Noise
Arb
Internal The Source is Internal
Source The Source is External. Use the
External | [Modulation In] connector in the Rear
panel.

© 2006 RIGOLTechnologies, Inc.
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PWM

The modulated waveform consists of two parts: the Carrier Waveform and the

Modulating Waveform. In PWM, the width of the Carrier Waveform (Pulse) varies with
the instantaneous voltage of the modulating waveform. The parameters for PWM are
as shown in figure 2-46.

PWM can only be used for pulse modulation, press , enter the modulation
interface, you may discover that the function key PWMis cryptic when you choose the
modulation type, but it will appear when you press |Mod in the| Pulsé interface.

RIGOL

-z~ 1L =

WD

Source Irlfterrl-:d

P Free oy Hi R h 7

Amplitude
IIIJrI =}

10000kHz | 5000 Vpp |-

Figure 2-46
The Setting Interface of PWMWaveform Parameter
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PressA , enter the following menu.

Figure 2-47 Table 2-26 The Menu Explanations of the PWM Parameters
WD

Funct ion | Settings

Menu Explanation
Fihl Fren -
Set the modulating  waveform
PWM
dthC Freq frequency. Frequency Range
||II|'III|" dib [ = i
e 2mHz~20kHz (only for internal source).
Lo Width Set the width deviation
Dev
Type PWM Pulse Width Modulation
Sine
Source Sine
Square

Triangle | Choose the modulating Waveform. To
Shape | UpRamp |change the Carrier Waveform

DnRamp | parameter, press [Sind, etc.

Noise
Arb

Internal | Choose the internal source.

Source Choose the external source, use the

External | jinker [Modulation In] in the rear panel.

Note:
The maximum range of the (duty deviation)/(width deviation) is the smaller one in
[(pulse duty/width), 1 -pulse widthl].
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To Generate Sweep

I n t he

frequency sweep mode, the function

frequency to the stop frequency at the sweep rate you specify. Sweep can be
generated by Sine, Square, Ramp or Arbitrary Waveforms (Pulse, Noise and DC are

not allowed).

Start Frequency
Stop Frequency
Source

Trigger

RIGOL SWEEFR
Sweep Tine L — Sweep Time
1| | Seie
||'|'|"| —
YN ETE:

Trig Qut # Tweep Type Linear Sweep Type

1.000, 000kHz o '|!| '1|-

100.000,0 Hz

ep Time

10000 s

Amplitude [ C )
102

10000kHZ 5000 Vpp | =

| Internal

Figure 2-48
The Setting Interface of Sweep Waveform Parameter

Press button to enter the following menu. Set the Waveform parameters by
using the operation menu.

2-42
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Figure 2-49

Table 2-27 The Menu Explanatins of Waveform Sweep (Page 1/2)

Function

Settings

Menu Explanation
Set the Time Span of the Sweep for
Swp Time which the Frequency changes from the
Start Frequency to Stop Frequency.
Stop Freq Set the Stop Frequency of the Sweep
Freq Span Set the Frequency Span of the Sweep
Start Freq Set the Start Frequency of the Sweep
Center Freq Set the Center Frequency of the Sweep
Internal Choose Internal Source
External Choose External Sairce, use the [Ext
Trig/FSk/Burst] connector in the rear
Source anel
Mannal P

Choose External Source, set the start
and stop time by hand

Sweep Frequency Setting

Use Start Freq and Stop Freq or
range of the frequency. Press the button again to switch between each other.
To Sweep upward, set the Start Frequency lower than the Stop Frequency, or set
a positive frequency interval.
To Sweep downward, set the Start Frequency higher than the Stop Frequency, or
set a negative frequency interval.

Figure 2-50

SVWEEP

Linear
|' Tog

© 2006 RIGOLTechnologies, Inc.

Center Freq and Freq Span to set the

Table 2-28 The Menu Explanations of Waveform Sweep (Page 2/2)

Function Settings Explanation
Menu
£ Set Signal Triggered at Rise Edge
Trig ¥ Set Signal Triggered at Fall Edge
Off Turn off Trigger Setting
) Set the Sweep with linear spacing
Linear . . .
Lo Set the Sweep with logarithmic
9 spacing
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To Generate Burst

Burst Function can generate versatile waveforms in burst, which can last specific
times of waveform cycle(N-Cycle Burst), or when external gated signals( Gated Burst)
is applied, any waveform could be used, But noise can only be used in Gated Burst.

Press button to enter the following in terface. Set the Waveform parameters by
using the operation menu.

RIGOL BURST
Trigger Period ] i Burst Period

Start Phase

N Cycle
Source Cycle Perial
Trigger Setting Delay
Period High £
f10.000ms
Frequenay [ C) Amplitude ( C ) e
12
10000kHz | 5000 Vpp | =
Figure 2-51
The Setting Interface of Burst Waveform Parameter
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Set the N -Cycle Burst

Press A N Cycle, to enter the following i nterface.

Figure 2-52 Table 2-29 The Menu Explanations of the N-Cycle Rarameters

(Pagel/2)
RS i i .
BURST Function Settings Explanation
Menu
Burst Period Burst
) Set the Burst Period
Period
Start Phase Start
Set the Start Phase of the Burst
l.”_—. Phase
KR
_ N Cycle Use the N-Cycle Mode
Gated Use the Gated Mode
Choose Internal Source
Internal
Choose External Source, use the [EXT
External i )
Trig/FSK/Bursf connector in the rear
Source
panel
Manual
Choos External Source, set the start and
stop time by hand

Burst Period

Set the time span between an N-Cycle Burstand the next. If necessary the period will
increase to allow the specific number of cycles in a burst.

Burst Period> Period X Burst Number

Start Phase

Define the Start and the Stop Point in a waveform. The phase varies from -360° to
+360°, and the default setting is 0°. For an Arbitrary Waveform, 0° is the first

waveform point.

N-Cycle/ Gated

N-Cycle has specific number of waveform cycles, and every burst is activated by a
trigger event. Gated burst use external source to control burst as when to be

activated.

© 2006 RIGOLTechnologies, Inc.
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Figure 2-53 Table 2-30 The Menu Explanations of the N-Cycle Parameters(Page2/2)

BURST Function Settings
Menu
307 4 Signal Triggered at Rise Edge
Trig ES Signal Triggered at Fall Edge

Explanation

Mg Out Off Turn off Trigger Setting
#Cycle Set the Number of the bursts in a N-Cycle
Set the Number of the bursts in a N-Cycle
Infinite to be infinite
Delay Set the Delay time before the burst starts

# Cycle

Set the number of Waveform Cycle in an N-Cycle (1 to 1,000,000 or Infinite).

If you choose Infinite, then a continuous waveform will be generated which will not

stop until a trigger event happens ( button is pressed).
If needed, Burst Period will increase to cater to the specific number of cycles.
For a frequency greater than 25MHz, only a bust with infinite cycles is allowed.
For an infinite-cycle Burst, External or Manual Trigger is needed to activate burst.

Delay

Set the Time Delay between the Trigger Input and the Start of the N -Cycle Burst. The
minimum delay is a function of the specific burst period, and should always be
greater than Os.
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Set the Gated Burst

Press A Gated, to enter the following interface.

Figure 2-54 Table 2-31 The Menu Explanations of the Gated Burst Paraneters
BURST Function | Settings Explanation
Menu
Start Set the Start Phase for the Gated
Phase Signal
Ctart Phase N Cycle
y Set the Gated Mode
Gated
i Positive . .
Polarity , Set the Polarity for the Gated Signal
Negative
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To Store and Recall

Press Button to enter the following interface. You can save orrecall the
State or Data Documentation inside the Generator. The status file and data file on the
U Disk are also allowed to rebuild or delete. File names can either be Chinese or
English.

RTIGOL
B \STATES:

Local (Co)]

STORAGE
File Type

S TATES

Figure 2-55 The Save and Read Interface

Figure 2-56 Table 2-32 The Menu Explanations of Save and Recall(Page 1/2)
STORAGE Function | Settings .
Explanation
File Type Menu
[ State State The Setting of the Generator
File Type Data Arbitrary Waveform file
AllFile | Al kinds of files
.Path Shift between the Path,
Browser | Directory . .
) Directory and file
File
Save the waveform to the
Save .
appointed place
Recall the waveform or
Setting information in the
Recall o . .
specific  position in the
memory.

2-48
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Figure 2-57 Table 2-33 The Menu Explanations of Save and Recall (Page 2/2)
STORAGE Function Settings :
Explanation
__-__ Menu
< Delete Delete the selected file

Delete

About the browser

The directory selection shift is done by the direction keys. In the directory mode,
pressing the right key will open the lower directory while the left key will fold the
directory. Up and Down key are used to shift between the directories; in the Path
mode, right key stands for the lower directory, left key upper, up key route, and down
key the lowest or the stroll bar between the files.
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To Save the Instrument State

Users are allowed to store the instrument state in any of the 4 Non-Volatile Memories.

The state storage will fme mor i zed0 the selectthaArbitransnct i on
Waveform), Frequency, Amplitude, DC Offset, Duty Cycle, Symmetry, and other
modulation parameter used.

To Save the Instrument State, the procedure s are given as follows:
1. Choose the file Type to store
Pres A Type A State, and choose State as the storage type.
2. Choose the location of the file.
There are four positions in the Local(C ;) STATE1, STATE2, STATE3 and STATE4,
choose anyone of them by rotating the knob.
3.  Name the file and Save it
PressSave button, enter the desire d name. Press End/Store to finish.
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To Save Data

Users are allowed to store data document in any of the 4 Non-Volatile Memories. If
the place is already occupied, new document will cover the old one. The procedures
for data storage are given as follows:
1. Choose the file Type to store
Press A Type A data, and choose data as the storage type.
2. Choose the location of the file.
There are four positions in the Local(C :) ARB1, ARB2, ARB3 and ARB4£hoose
anyone of them by rotating the knob.
3.  Name the file and Save
Press Save button, enter the desired name. Press End/Store to finish.
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The Seamless Interaction of DG3000 and DS1000

Above we have introduced to you the interf aces of DG3000, and mentioned the USB
Host Interface. Below, we will introduce to you how to use this interface to connect
DG3000and DS1000 to realize the nondestructive data Transmission.

Step one, Connect DG3000with DS1000, and acquire data.

Step two, Connect the USB Host Interface of DG3000 with the USB Device Interface
of DS1000. View the waveform acquired. The procedures are given as follows:

View the Acquired Waveform

Press|Store/Recal| Button, to enter the following menu.

STORAGE
File Type

oca (G ] STATEL:
DS1102¢ STATEZ: |
STATES:

Fecall

172

—p-

Figure 2-58 The Recalling the Waveform Interface
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Press Browser A Directory , use the knob to select DS1102C and make it be
displayed in inverse color.

RIGOL

[1 351

Lacal ) CH1: OFF

STORAGE

Figure 2-59 Choose the Directory

Press Browser A File, use the direction key to choose QHl* Q@Nand make it be
displayed in inverse color (choose the channel that you want to recall the

information).
RIGOL

[51 1020

Figure 2-60 Choose the Channel

When the preparation is done, the following steps will help you read the information
DS1000 acquired.
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Press Recall and DG3000 will recall the waveform data acquired by DS1000 into

the Volatile Memory.
Note: when recalling, DG3000 will recall once and write once, so there will be 2
processing bar. If there is only one shown, it means that the recall operation is

unsuccessful.

To generate the waveform acquired
Press Arb A Sel Wform A  Volatile Wform , to load the waveform just

recalled.
RTaGOL
Aanp litud

a ¢ Bl

I.000 Yo * II|.'|II II.|'|II I||"|I I||‘|II III--|II II."|III II.|-III III.III I|"'II I| |I /
1)

Ty ISR
B TERTEREENY, ||1|| TERTERTERT) |~.|

cted Wiorm Wolatile Wy

High £

05367432 Hz |

Worm

Amplitude Offset

5000 Vpp | 0000 Vdc| ©

Figure 2-61 Load the Waveform

Notes® The frequency shown on DG3000 may vary greatly from what you imagine.
This is because that DG3000consider the waveform acquired as a period. If you want
to get the real period of the generated waveform, you have to use the frequency
value shown on DG3000times the number of the real period in this false period.

As shown in the figure below, this is the waveform shown on another DS1000 using
the above operation. Please note that the frequency shown on this instrument is the
same as the precious one.
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RIGOL T°[ .

Frealll=1.86860kHz

BT 1.060

Figure 2-62 The ReappearanceWaveform
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To Save the data in the Volatile memory into the

Non -Volatile Memory
The information in the Volatile Memory will disappear once the instrument is powered

off. To save the valuable information, save the information to the Non -Volatile
Memory.

First edit the Arbitrary Waveform in the Arb function and press A  Edit Wform ,

RIGOL
S litacd W—— 95,367,432 Hz—

=000 Ypgp IIIIII I|I '||||||II|I|I|I
I

IIII ) " I|II IIII II| II II,| TR
Editfarm

— Edit
Freq High £ Diigital W

90.36/,432 Hz i

Digital W
Amplitude Off s et

§000 Vpp | 0.000 Vdc

Figure 2-63 Edit the waveform

Choose Edit Volatile A 2/2 page and and edit the Points,

Edit
Wolatile

Figure 2-64
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Choose 2/2 page Store in Non-Volatile ,

Edithyy
—i

Femove

Store in

fon-4iol

Figure 2-65

Press|Store/ Recall, choose the location, to finish the operation.

RIGOL
B "ARE4
| ocal (O]

DE11020

=

Figure 2-66 Choose the Location
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To Use USB Storage

As is shown in figure 2-67, the storage location is divided into: The internal Storage

Local(C :) and the U Disk storage U Disk (A :). At the left side of the front panel, there

is a USB interface. When a USB storage is connected, the storge menu will show
fMobile Disk (A)0. Ot her wi se, the default | o@ption is

RIGOL
B 40

Local ¢

STORAGE

e
ooz Disk (o I [ |

Figure 2-67 To Use the USB Storage

1. |Install the Mobile Disk
Insert the Mobile Diskinto the USB interface on the front panel, and the screen
wi | | DBetectaMobileDiskb, and st or age MobilabiskpA)d |l show |
2. Choose the Mobile Disk
Press Browser A Directory, move the cursor with the up or down direction
keyt o s eMoldleDisk {A:)0 Press the right key to open the lower directory,
usetheupanddowndir ect i on key t ®G00MDos@s & htehé idieght
to open the | ower directory, aWakspaged .and dowr
Input the file name and save.
3. Removethe Mobile Disk

Remove the Mobile Disk from the Interfface. The system wi | | inform
Mobile Disk isr e mo v e d 6, MabiledDisk (A:}0 in fihe storage menu will
disappear.

Note: Mobile Disk can only be U Disk; portable hard disk is not supported.
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