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Preface

Dear Users:

Hello! Thank you for choosing this brand new-TUrend device. In order to use this instrument safely
and correctly, please read this manual thorouglelspecially the Safety Notes part.

After reading this manual, it is recommended to keep the manual at an easily accessible place,
preferably close to the device, for future reference.



UTG1008 Serieg-unction Generator User Manual

Copyright Information

UNLT is UniTrendTechnology (China) Limited. All rights reserved.

UNET products are protected by patent rights in China and other countries, including issued and
pending patents.

Uni-Trend reserves the rights to any product specification and pricing changes.

Uni-Trend reerves all rights. Licensed software products are properties offtend and its
subsidiaries or suppliers, which are protected by national copyright laws and international treaty
provisions. Information in this manual supercedes all previously publistrsibns.

UNIT is the registered trademark of Uhrend Technology (China) Limited.

Uni-Trend warrants that this product will be free from defects for a thyear period. If the product is
re-sold, the warranty period will be from the date of the oridiparchase from an authorized UNI
distributor. Probes, other accessories, and fuses are not included in this warranty.

If the product is proved to be defective within the warranty period,-Urend reserves the rights to
either repair the defectiv@roduct without charging any parts or labor, or exchange the defected
product to a working equivalent product. Replacement parts and products may be brand new, or
perform at the same specifications as brand new products. All replacement parts, modules, and
products are the property of Usirend.

¢tKS a0dzal2YSNE NBFSNE (2 GKS AYRAGARdzZ f 2NJ Sy
the warranty service, "customer" must inform the defects within the applicable warranty period to
UNLT, and b perform appropriate arrangements for the warranty service. The customer shall be
responsible for packing and shipping the defective products to the designated maintenance center of
UNLT, pay the shipping cost, and provide a copy of the purchase reafdip¢ original purchaser. If the
product is shipped domestically to the location of the UNdervice center, UNI shall pay the return
shipping fee. If the product is sent to any other location, the customer shall be responsible for all
shipping, dutiestaxes, and any other expenses.

CKA& g NNIyhe aKlrff y20 FLWJXe G2 Fye RST¥SOGa
tear, improper use, and improper or lack of maintenance.-UNhder the provisions of this warranty
has no obligationd provide the following services:

a) Any repair damage caused by the installation, repair, or maintenance of the product by rdn UNI
service representatives.

b) Any repair damage caused by improper use or connection to an incompatible device.

c) Anydamage or malfunction caused by the use of a power source which does not conform to the
requirements of this manual.
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d) Any maintenance on altered or integrated products (if such alteration or integration leads to an
increase in time or difficulty of prodi maintenance).

This warranty written by UNT for this product, and it is used to substitute any other expressed or
implied warranties. UNT and its distributors do not offer any implied warranties for merchantability or
applicability purposes.

For volation of this guarantee, UNI is responsible for the repair or replacement of defective products
is the only remedy available to customers. Regardless of whethef@dNd its distributors are

informed that any indirect, special, incidental, or consenfisd damage may occur, the UNland its
distributors shall not be responsible for any of the damages.

Warranty

UNEHT warrants that the product will be free from defects for a thwggar period. If the product is
re-sold, the warranty period will bedm the date of the original purchase from an authorized-UNI
distributor. Probes, other accessories, and fuses are not included in this warranty.

If the product is proved to be defective within the warrenty period, {ONeserves the rights to either
repair the defective product without charging of parts and labor, or exchange the defected product to a
working equivalent product. Replacement parts and products may be brand new, or perform at the
same specifications as brand new products. All replacemaris pmodules, and products become the
property of UNHT.

¢CKS aO0dzaG2YSNE NBFSNE (2 GKSAYRA@GARdzZEE 2NJ Syi.
warranty service, "customer” must inform the defects within the applicable warranty péoiadNIT,

and to perform appropriate arrangements for the warranty service. The customer shall be responsible
for packing and shipping the defective products to the designated maintenance center-37, gai

the shipping cost, and provide a copy of theghase receipt of the original purchaser. If the product is
shipped domestically to the location of the UNkervice center, UNI shall pay the return shipping fee.

If the product is sent to any other location, the customer shall be responsible faripping, duties,

taxes, and any other expenses.

CKAA g NNFyde aKkfft y20 FLWXe (2 Fye RSF¥FSO0a
and tear, improper use, and improper or lack of maintenance-TMhder the provisions of this
warranty has no obligation to provide the following services:

a) Any repair damage caused by the installation, repair, or maintenance of the product by rdn UNI
service representatives.

b) Any repair damage caused by improper use or connection to an incompatibtede

c) Any damage or malfunction caused by the use of a power source which does not conform to the
requirements of this manual.
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d) Any maintenance on altered or integrated products (if such alteration or integration leads to an
increase in time odifficulty of product maintenance).

This warranty written by UNT for this product, and it is used to substitute any other express or implied
warranties. UNHT and its distributors do not offer any implied warranties for merchatability or
applicability urposes.

For violation of this guarantee, Ulllis responsible for the repair or replacement of defective products
is the only remedy available to customers. Regardless of whethef@dNd its distributors are

informed that any indirect, special, incidih, or consequential damage may occur, the ONInd its
distributors shall not be responsible for any of the damages.

General Safety Overview

This instrument strictly complies with the safety requirements for electronic measuring instrument
GB4793 andEC 61014 safety standard during design and manufacturing. Please understand the
following safety preventative measures, to avoid personal injury, and to prevent damage to the produc
or any connected products. To avoid possible dangers, be sure thigggroduct in accordance with

the regulations.

Only trained personnels can perform the maintenance program.

Avoid fire and personal injury.

Use the correct power lineOnly use the dedicated UNIpower supply appointed to the local region
or countty for this product.

Correct PlugDon't plug when the probe or test wire is connected to the voltage source.
Ground the productThis product is grounded through the power supply ground wire. To avoid electric
shock, grounding conductors must be connette the ground. Please be sure that the product is

properly grounded before connecting to the input or output of the product.

Correct connection of oscilloscope probEnsure that the probe ground and ground potential are
correctly connected. Do not coent ground wire to high voltage.

Check all terminal ratingsTo avoid fire and the large current charge, please check all the ratings and
the marks on the product. Please also refer to the product manual for details on the ratings before
connecting to theproduct.

Do not open the case cover or front panel during operation

Only use fuses with ratings listed in the technical index

Avoid circuit exposureDo not touch exposed connectors and components after power is connected.
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Do not operate the produaf you suspect it is faulty, and please contact {ONduthorized service
personnel for inspection. Any maintenance, adjustment, or replacement of parts must be performed by
UNIT authorized maintenance personnels.

Maintain proper ventilation
Please do nboperate the product in humid conditions
Please do not operate in inflammable and explosive environment

Please keep the product surface clean and dry

Safety Terms and Symbols

The following terms may appear in this manual:

Warning The conditions antiehaviors may endanger life.

Note: The conditions and behaviors may cause damage to the product and other properties.
The following terms may appear on the product:

Danger:Performing this operation may cause immediate damage to the operator.

Warning: This operation may cause potential damage to the operator.

Note: This operation may cause damage to the product and devices connected to the product.

The following symbols may appear on the product:

A A @ 4 =

High Voltage Caution! Protective Ground Terminal Ground Terminal
Refer to Manual Ground Terminal for Chassis for Testing
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Chapter lintroduction

1.1 Safety Terms and Symbols

The following terms may appear in this manual:

Warning The conditions and behaviors may endanger life.

Note: The conditions and behaviors may cause damage to the product and other properties.
The following terms may appear on the product:

Danger:Performing this operation may cause immediate damage to the operator.

Warning: This operation may cause potential damage to the operator.

Note: This operation may cause damage to the product and devices connected to the product.

Symbols on the product.
The following symbols may appear on the product:

Alternating Current

|_

= Ground Terminal for Testing
’—J_’ Ground Terminal for Chassis
d) On/Off Button
AHigh Voltage
ACaution! Refer to Manual

@ Protective Ground Terminal

c €CE logo is a registered trademark of therBpean Union.

n10149 Gtick logo is a registered trademark of Australia.

U Environmental Protection Use Period (EPUP)
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1.2 General Safety Overview

This instrument strictly complies with the GB4793 safety requirements for electrical equipment and
EN610161/2 safetystandard during design and manufacturing. It complies with the safety standards
for insulated voltage standard CAT Il 300V and contamination level II.

Please read the following safety preventative measures:

To avoid electric shock and fire, please usediedicated UNT power supply appointed to the local
region or country for this product.

This product is grounded through the power supply ground wire. To avoid electric shock, grounding
conductors must be connected to the ground. Please be sure thgirh@uct is properly grounded
before connecting to the input or output of the product.

To avoid personal injury and prevent damaging the product, only trained personnel can perform the
maintenance program.

To avoid fire or electric shock, please notiaged operating range and product marks. Do not use the
product outside the rated range.

Please check the accessories for any mechanical damage before usage.
Only use accessories that came with this product.
Please do not put metal objects into the inparid output terminals of this product.

Do not operate the product if you suspect it is faulty, and please contaciflthorized service
personnel for inspection.

Please do not operate the product when the instrument box opens.
Please do not operatthe product in humid conditions.

Please keep the product surface clean and dry.

If the equipment is used in a manner not specified by the manufacturer, the protection provided by the
equipment may be impaired.
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Chapter 2ntroduction

This device isconomical, higiperformance, multfunctional single channel waveform generators. It

uses direct digital synthesis (DDS) technology to produce accurate and stable waveforms, with a
NE&az2fdziAzy & t2¢6 Fa wm>11d LG ditoryion Bupyt Signdlsidso | O
can provide higtf NBlj dzSy O& @SNIAOFf SR3IS aljdzr NB 41 8Sao
technical indexes and uséiiendly graphical display style can help users to complete tasks quickly and
improve work efficieng.

2.1 Main Features

 Sinewaveoutputofi nal I k mnal T kpall s FdzZf FNBIjdzSyode N

1 Squarewave/pulse waveform of 5MHz, and its rising, falling, and duty cycle time are adjustable

1 Using DDS implementation method, with 125M/s sampling eatté 14bits vertical resolution

1 6-bit high precision frequency counter that is TTL level compatible

1 Arbitrary waveform storage of 2048 points, and it can store up to 16 groups of nonvolatile
digital arbitrary waveforms

1 Abundant modulation types: AM, FM, PKSK, FSK, PSK, PWM

1 Powerful PC software

1 4.3-inch high resolution TFT liquid crystal display

1 Standard configuration interface: USB Device

1 Supports internal/external modulation and internal/external/manual trigger

1 Supports sweep output

1 Easyto-usemultifunctional knob and number keyboard

2.2 Panels and Buttons

2.2.1 Front Panel

UTG1000A series provides users with a simple, intuitive, and easy to operate front panel. The front
panel is shown in figure-2:

10
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12.Menu 11.Number Buttons

Button

13.Function Menu Softkeys

L. Multifunctional

Knob and

UTG1010A  DDS Function Generator Button

1.Display

9.Directioral
Buttons
2.0n/Off ~ ‘ <
Button v - - o e 8.CH Control/
Output Terminal
J
q" ] e
3.Menu 4. Auxiliary 6. Modulation/ 7. Synchronous
' . - 5.Manual . outout
Operation Function and _ requency p
Softkeys System Trigger Meter Input Terminal
, Button .
Settings Terminal/
Buttons Trigger Output
K Terminal

\_ )

Figure 21

1. Display Screen

4.3inch TFT LCD displays hrgkolution output state, function menu, and othenportant channel
information. It is designed to make hum&omputer interaction more convenient to improve work
efficiency.

2. On/Off Button

To turn on/off the device, press this button and its backlight will turn on (orange), the display will show
the function interface after the boot screen.

3. Menu Operation Softkeys
Correspondingly select or check the label contents by identifications of softkey labels (at the bottom of

function interface).

11
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4. Auxiliary Function and System Settings Button

This button include 3 function labels: Channel settings, frequency meter, and system. A highlighted
label (the midpoint of the label is gray and font is pure white) has a corresponding sub label at the
bottom of the display.

5. Manual Trigger Button
Setting trigger, and carnyg out manual trigger when flashing.

6. Modulation/Frequency Meter Input Terminal/Trigger Output Terminal

During AM, FM, PM or PWM signal modulation, when modulation source is external, modulation signa
Is input through external modulation input. When fregpcy meter function is on, the signal to be
measured is input through this interface; when manual trigger for channel signal is enabled, manual
trigger signal is output through this interface.

7. Synchronous Output Terminal
This button controls whether opesynchronous output or not.

8. CH Control/ Output
Channel output can be turned on/off quickly by pressftanngbutton, also can be set by pressing

button to popup the label, then pressing th@hannélSetting softkey.

9. Direction Buttons
When settirg parameters, move left and right to change number bit.

10. Multifunctional Knob and Button

Rotate the multifunctional knob to change numbers (rotate clockwise and numbers increase) or use the
multifunctional knob as direction button. Press the multifunctiokabb to select function, set
parameters and confirm selection.

11.Number Keyboard
bdzYoSNJ { Seo62FNR A& dzaSR G2 SYyidSNI LI NIYSGSN ydz
Decimal point can change units quickly.

12. Menu Button
3 function labelswill pop up by pressing the menu button: Waveform, Modulation, and Sweep. Press

the corresponding menu function softkey to get its function.

13. Functional Menu Softkeys
To select function menu quickly

12
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The rear panel is shown in figure22

‘ 2.Heat dissipation Hole

1.USB Interface

g pmei 5. AC Input

Terminal

Figure2-2

1. USB Interface
PC software is connected through this USB interface.

2. Heat Dissipation Holes
To ensure this instrument dissipate heat well, please do not block these holes.

3. Insurance Pipe
When AC input current is more than 2A, the fuse willaffithe AC input to protect the device.

4. Main Power Switch
t NBaa R2¢y 2y alLé¢ G2 LIRoSNI 0KS AyadNHzySyasz |y

5. AC Power Input Terminal
This device supports AC power from 100V to 240V, 45Hz to 440 Hz, and paeekeisfasov, T2 A.

13
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Function interface is shown in figure32

[ Channel Information

Waveform
Parameter
List

Softkey
Labels

Ramp Pulse Arb Noise
e AR

Softkey

Figure 23

Detailed Description:
O/ KIYyYySt AYyTF2NXNI(GA2Y YOKMOY yadhib k2hldDE  A2yWT 20INKYSH (f AS2FYU

(@}

O O

indicates output range limit where white is valid and grey is invalid. The matched impedance of
2dz0 LIz GSNXYAYIlLE 6mm (2 mMYm FR2dzadGlof ST 2N KA
the current valid waveform.

Softkey labels: Softkey labels are used for identifying menu softkey functions and menu operation
softkey functions.

1) Labels on the right of screen: Highlighted display indicates that the label is selected. If not,
press correspoding softkey to select.

2) Labels at the bottom of screen: Sub label contents belongs to the next catedbypélabel.
Press corresponding button to select sub labels.

Waveform Parameter List: Displays parameters of current waveform in a list.
WaveformDi aLJX | @ ! NBlIY 5AaLI Ié&a Odz2NNByid OKIyySt Q:

14
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Chapter 3Quick Start

3.1 General Inspection

It is recommended to follow the steps below to check the instrument before using this device for the
first time.

3.1.1 Check for Damages Caused ansport

If the packaging carton or the foam plastic cushions are severely damaged, please contactihe UNI
distributor of this product immediately.

If the instrument is damaged by transport, please keep the package and contact the transport
departmentand the UNIT distributor, the distributor will arrange for repairment or replacement.

3.1.2 Check Accessories

UTG1000 accessories are: Power cord, USB data cable, BNC cable (1 meter), and user CD.
If any of the accessories are missing or damaged, ple@as@act UNIT or local distributors of this
product.

3.1.3 Machine Inspection
If the instrument appears to be damaged, not working properly, or has failed the functionality test,
please contact UNT or local distributors of this product.

3.2 Handle Adjstment

UTG1000 series handle can be adjusted freely. If the handle position needs to be changed, please hol
the handle on both sides and pull out, then rotate the handle to the desired position, as shown in figure

B i u//')i iﬁ

T Cht g o
-

Figure 31

15
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3.3 Basic Waveform Output

3.3.1 Frequency Setting
5SF¥ldzA i 61 OSTF2NXYY | &aAyS 61 3S 2F wmlil 1l FNBIdSSy:
Steps for changing the frequency to 2.5MHz are shown as following:

a) PressMenurWavefornigParametefFrequencin turn to frequency setting mode. Set
parameters by pressid@requenctsoftkey to change frequency and period.
b) Use number keyboard to input the required number of 2.5.

100 oVpp

c) Select corresponding unit MHz.

3.3.2 Amplitude Setting
Defaultwaveform: A sine wave of 100mV pebBS { @ £ dzS A GK pam GSNXAY
Steps for changing the amplitude to 300mV are shown as following:

1. PresgMendriWaveforniijParametefjAmplituddin turn. Presmplitudésoftkey again can

switch between Vpp, Vrms, and dBm.
2. Usenumber keys to input 300.

16
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O

0,000,00 kHz

0 mV

Voo myTrms

3. Select required unit: Press unit softkeymVpp.
Note: This parameter can be set by multifunctional knob and direction buttons.

3.3.3 DC Offset Voltage Setting

¢KS RSTlLdzZA G 61 @STF2NY A& | &AY SterdihadoB).StegsfoK n+ 5.
changing DC offset voltage #d50mV are shown as following:

1. PressMenurWavefornigParametefOffsefto enter parameter setting.
2. Use number keys to input the required number-d50.

Lo Ay

1 |:| |._.| 1T|1i.l' I::l I::l
=i 1:@

3. Select corresponding unit mV.
Note: This parametetan be set by multifunctional knob and direction buttons.

17
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3.3.4 Square Wave Setting

PresgMendriwaveforniTypdiSquarewavieParametelin turn (pressTypésoftkey to select only

when Typ?label is not highlighted). If parameter needs to be set, press corresponding softkey to enter
required numerical value and select the unit.

GOC L

1.000,000,00 kHz
100 mVpp

0 mV

Note: This parameter can be set by multifunctional knob and direction buttons.

3.3.5 Pulse Wave Setting

Default dutycycle of pulse wave is 50% and rising/falling edge time is 1us. Steps for setting square
wave with 2ms period, 1.5Vpp amplitude, OV DC offset and 25% duty cycle (limited by the minimum
pulse width specification 80ns), 200us rising time and 200us falimgdre seen as following:
PressMendrjWavefornjTyperiPulseWavieParametelin turn, then pres§requenchsoftkey to

switch to Period. Enter required number value and select the unit. When entering duty cycle value,
there is a quick label at the bottom of diggl and select 25%.

If need to set falling edge time, preBarametersoftkey or rotate multifunctional knob to the right to
enter sub label, then predsallingedgésoftkey to enter required number and select unit.

18
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Note: This parameter can be set imyltifunctional knob and direction buttons.

3.3.6 DC Voltage Setting

Actually, DC voltage output is the setting of DC offset. Steps for changing DC offset voltage to 3V are
seen as following:

1. PresgMendriWaveforniyTypdHDGin turn to enter parameter setting mode.
2. Use number keyboard to input the required number of 3.

3. Select required unit V
Note: This parameter can be set by multifunctional knob and direction buttons.

19
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3.3.7 Ramp Wave Setting

Default symmetry degree of rampawe is 100%. Steps for setting triangular wave with 10kHz
frequency, 2V amplitude, OV DC offset and 50% duty cycle are seen as following:
PressMenurgWavefornihTyps HRampWavEhParametelin turn to enter parameter setting mode.
Select parameter to enter edit ne, then input required numbers and select unit. Note: When enter
symmetry degree value, there iIabeI at the bottom of display, press corresponding softkey or
use number keyboard.

L0

00,00 kHz
100 oVpp

Note: This parameter can be set by multifunctional knob and dimadiuttons.

3.3.8 Noise Wave Setting

Default Quasi Gauss noise amplitude is 100mVpp and DC offset is OmV. Steps for setting Quasi Gaus
noise with 300mVpp amplitude and 1V DC offset are shown as following:

PressMenuriWaveforniHType hNoisdjParametelin turn to enter parameter editing mode. After
setting, enter required number and unit.

20
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Note: This parameter can be set by multifunctional knob and direction buttons.

3.4 Frequency Measurement

This device is suitable for measuring frequency and dutleaf TTL compatible signals, with frequency
range of 1Hz to 100MHz. The frequency meter takes signal through the input interface (Input/CNT
terminal). Presgtilityl then|Countefto collect Frequency, Period, and Duty Cycle values from input
signal. NoteWhen there is no signal input, frequency meter parameter list always shows last
measurement value. Frequency meter will refresh only when new TTL compatible signal is present at
the Input/CNT terminal.

Channel

Counter

System

i

Freq Period

3.5 Buildin Help System

The buildin help systenprovides relevant information for any button or menu softkey. You also can
use help topic list to get help. Operations for buttons help information are shown as following:

Long press any softkey or button to display relevant information. If the contenois than 1 screen
size,usellMa 2 TG 1 S@ 2NJ Ydzf GAFdzy OtA2ylf (y20 (2 RAaA&LIX

Note!
The builtin help system provides simplified Chinese and English languages. All information, context
help and help topic are displayénl selected language. Language settjdijlitySystenfij_anguage
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Chapter 4 Advanced Applications 4.1 ROLL mode

4.1 Modulation Waveform Output

4.1.1 Amplitude Modulation (AM)

PressMenurModulatiod HType b AmplitudeModulatiorjin turn to start the AM function. Then the
modulated waveform will output with modulation waveform and carrier wave set.

OFF

|Eh:n_1r ce Internal

NodW¥awve
NaodFreq
]:l ep -t]:_l

Fi

Carrier Waveform Selection

AM carrier waveform can be: sine wave, square wave, ramp wave or arbitrary wave (except DC), and
the default is sine wave. After selecting AM modulation, press Carrier Wave Parameter softkey to ente
carrier waveform selection interface.

Faram

Eeturn
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Carrier Wave Frequency Setting

Settable carrier wave frequency range is different for different carrier wavefddefault frequency of

all carrier wave is 1kHz. The frequency setting range of each carrier wave can be seen in the following
table:

Frequency
Carrier UTG1010A UTG1005A
Wave Minimum Maximum Minimum .
Maximum Value
Value Value Value
Sine | s 10MHz M1 1 5MHz
Wave
Square | o 5MHz M1 5MHz
wave
Ramp | o 400kHzZ M1 400KHZ
Wave
Arbit - .
Ay s 2MHz M1 1MHz
Wave

If need to set carrier frequency, please pr&arametefbFrequencjsoftkey, then enter required
numerical value, and select unit afteelecting carrier waveform.

Modulation Source Selection

This device can select internal modulation source or external modulation source. After enabling AM
function, the default modulation source is internal. If need to change press
ParametefiModulationSoucerhExterndlin turn.

Internal
NodWawe

NodFreqg

Depth 100,00 %

Internal™ Fiternal

1) Internal Source

When modulation source is internal, modulation wave can be: sine wave, square wave, rising ramp
wave, falling ramp wave, arbitrary wave and noise. After enabling AM function, the default of
modulation wave is sine wave. If need to change it, p@msierWaveéhParametefHTypein turn.
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Square wave: duty cycle is 50%

Rising Ramp Wave: symmetry degree is 100%

Falling Ramp Wave: symmetry degree is 0%
Arbitrary Wave: when arbitrary wave is modulated waveform, DDS function generator
limits arbitrary wave lengtlas 1kpts in the way of random selection

Noise:White Gauss noise

2) External Source

When modulation source is external, parameter list will hide the modulation wave option and
modulation frequency option, and carrier waveform will be modulated by an extevaaéform. AM
modulation depth is controlled by £5V signal level of external modulation input terminal. For example,
if modulation depth value is set to 100%, AM output amplitude is the maximum when external
modulation signal is +5V, AM output amplitudéhis minimum when external modulation signat/.

Modulation Shape Frequency Setting

When modulation source is internal, frequency of modulation shape can be modulated. After enabling
AM function, range of modulation wave frequency is 2mHz~50kHz (lie$elO0Hz). Press
ParametefiModulation Frequencjto change. When modulation source is external, parameter list will
hide the modulation shape option and modulation frequency option, and carrier waveform will be
modulated by an external waveform. The genof modulation signal input from external is OHz~ 20Hz.

Modulation Depth Setting

Modulation depth indicates the extent of amplitude variation and is expressed as percentage. Suitable
setting range of AM modulation depth is 0% to 120%, and the defal@ii%. When modulation depth

is set to 0%, the constant amplitude (a half of the carrier wave amplitude that has been set) is output.
Output amplitude changes as modulation waveform changes when modulation depth is set to 100%.
The instrument output apeakJS | | @2f G+ 3S €t Saa GKIYy ppzx 6Aa O2
modulation depth is more than 100%. If need to change, gResametefijModulation DeptHin

amplitude function interface. When modulation source is external, output amplitude of the instrumen
is controlled by £5V signal level of external modulation input terminal (Input/CNT probe) in rear panel.
For example, if modulation depth value in parameter list has been set to 100%, AM output amplitude is
the maximum when external modulation signatBV, AM output amplitude is the minimum when
external modulation signal i5V.

Comprehensive Example

Firstly, make the instrument work in amplitude modulation (AM) mode, then set a sine wave with
200Hz from the internal of the instrument as a modulatggnal and a square wave with frequency of
10kHz, amplitude of 200mVpp and duty cycle of 45% as a carrier wave signal. Finally, set modulation
depth to 80%. Specific steps are seen as following:

1) Enable Amplitude Modulation (AM) Function
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PressMenuriModulatiof jType hAmplitudeModulatiorfin turn.

Internal

NodWase Sine

NodFreq

Depth

N FIt

2) Set Modulation Signal Parameter
After enabling the AM function, prefzarametersoftkey and the interface will appear as following:

Internal
M (ml w AVE

NodFreq

Depth

SOource NodWawve | NodFreg Depth

Press corresponding softkey, then enter required numerical value, aadtgbk unit.
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Depth i

3) Set Carrier Wave Signal Parameter

PressCarrierWaveParameteFHType bSquareWavein turn to select square wave as carrier wave
signal.

OFF

Amp 100 mVpp 2 3 Faram
Offzet 0 my
Fhase Eeturn
]:] 1_11:}"

5 qUATE E A
o = T

PresgParametelrsoftkey again, and the interface will pop up as following:
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Eeturn

Woize
s o IS J-"'\',-"'lﬂvﬂ.,

Faram

Eeturn

Dty

4) Set Modulation Depth

After setting carrier wave parameter, preReturjsoftkey to back to the following interface for setting
modulation depth.
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OFF

Source Internal

NodW asre

MNodFreq

Depth

Nod¥Wave | ModFreq Depth

PresgParametelModulation Degregsoftkey again, then enter number 80 and prédsoftkey with
number keyboard for setting modulation depth.

OFF

SourceE Internal
NodWawe oine

NodFreqg

Depth

5) Enable Channel Output

Presbutton start channel output quickly. Or enable output by pressoftkey

after pressin button and popping up labels. After channel output is opened, backlight of
Channdb dzi 2y A& 2ys FyR 2y (GKS NAIKG aARS 2F OKI
Ghbéx YSIyAy3ad 2Ly OKFyySt 2dziLizi o
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Internal

on
[

(]

SOUrce NodWawe ModFreq Depth

The shape of AM modulation waveform checltebugh oscilloscope is shown as following:

[M1.00ms 0.000us]@Edee GHI Single DG —6.00mY
i St fed

tallation su

4.1.2 Frequency Modulation (FM)
In frequency modulation, modulated waveform is usually composed of carrier wave and modulation
shape. Carrier wave frequency will change as the amplitude of modulation shapges.

PressMenuriModulatiod HType bFrequencyModulatiorjin turn to start the FM function. The device
will output modulated waveform with modulation waveform and carrier wave set currently.
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OFF

|Eh:n_1r cE Internal

NodW asre
M ] |::]_F' req
Freqlev

AN FN i

Carrier Wave Waveform Selection

FM carrier waveform can be:r& wave, square wave, ramp wave, pulse wave, arbitrary wave (except
DC) and noise (the default is sine wave). After selecting FM modulation,(Daels';erWaveParamete#
softkey to enter carrier waveform selection interface.

100 oVpp

.
0 mV

Eeturn

Carrier Wave Frequency Setj
Settable carrier wave frequency range is different of different carrier waveform. Default frequency of
all carrier wave is 1kHz. The frequency setting range of each carrier wave can be seen in the following
table:

Carrier | Frequency

Wave UTG1010A UTG1005A

Waveform| Minimum Maximum Minimum Maximum
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SineWave m> | 1 10MHz Mm> 1 5MHz
Square | g 5MHz m>1 1 5MHz
wave

Ramp | o) g 400KHz M> 11 400KHzZ
Wave

Arbitrary | g 2MHz m>1 1 1MHz
Wave

PreséParamete\FEFrequenctﬁoftkey in turn to set carrier wavieequency, then enter required
numerical value, and select unit.

Modulation Source Selection
This device can select internal modulation source or external modulation source. After enabling FM
function, the default of modulation source is internal. If ndecchange, press

Internal

00,00 kHz

SOUrce NodWave | ModFreq | FreqDew

1) Internal Source

When modulation source is internal, modulation wave can be: sine wave, square wave, rising ramp
wave, falling ramp wave, arbitrary wave and noise. After enabling FM function, the default of
modulation wave is sine wave. If need to change, p@asierWawe MParametefhlypein turn.

Square wave: duty cycle is 50%

Lead Ramp Wave: symmetry degree is 100%

5

5

Tail Ramp Wave: symmetry degree is 0%
Arbitrary Wave: Arbitrary wave length limit is 1kpts
Noise:White Gauss noise

5
5

5

2) External Source

When modulation source sxternal, carrier waveform will be modulated by an external waveform. FM

frequency deviation is controlled by £5V signal level of external modulation input terminal on front
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panel. In positive signal level, FM output frequency is more than carrier wagadncy, while in

negative signal level, FM output frequency is less than carrier wave frequency. Low external signal lev
has small deviation. For example, if the frequency offset is set to 1kHz and the external modulation
signal is +5V, FM output freqoey will be the current carrier frequency plus 1kHz. When the external
modulation signal is5V, FM output frequency will be the current carrier frequency minus 1kHz.

Modulation Shape Frequency Setting

When modulation source is internal, frequency of modulation shape can be modulated. After enabling
FM function, the default of modulation shape frequency is 100Hz. If need to change
WaveParameteFbModulation Frequenclin turn, and the modution frequency range is 2mHz to
50kHz. When modulation source is external, parameter list will hide the modulation shape option and
modulation frequency option, and carrier waveform will be modulated by an external waveform. The
range of modulation signahput from external is OHz to 20Hz.

Frequency Deviation Setting
Frequency deviation represents the difference between frequency of the FM modulated waveform and
G§KS OF NNASNJ FNBIljdzSyoeod {SidiidlFo6fS NIy3aS 2% Ca T
current carrier wave frequency, and the default value is 1kHz. If need to change, press
IParametelfHFrequencyDeviationin turn.
Frequency deviation is less than carrier wave frequency. If frequency deviation value is set higher
than carrier wave frequencyhe device will automatically set the offset value to the carrier
FNBIjdzSy0eQa YIFEAYdzy [ fft26l0fS FTNBIljdzSyodeo
Sum of frequency deviation and carrier wave frequency is less than the allowed maximal frequenc
of current carrier wave. If the frequency deviativalue is set to an invalid value, the device will
ldzi2YFGAOFEt& asSt GUKS 2FFasSit @rftdsS G2 GKS OF

Comprehensive Example:

Make the instrument work in frequency modulation (FM) mode, then set a sine wave2lith from

the internal of the instrument as a modulation signal and a square wave with frequency of 10kHz and
amplitude of 200mVpp as a carrier wave signal. Finally, set frequency deviation to 5kHz. Specific step:
are seen as following:

1) Enable Frequency Minlation (FM) Function

PressMenudrModulatiof HTypeé iFrequencyModulatiorjin turn to start the FM function.
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OFF

|Eh:n_1r cE Internal

NodW asre
M ] |::]_F' req
Freqlev

AN FN i

2) Set Modulation Signal Parameter
PressParametefrsoftkey. Then the interface will show as following:

Sour Internal
NodWase Sine
NodFreq

L0.000,000 He

Source NodWave | Modfreq | Freqlew

Press corresponding softkey, then enter ragdi numerical value, and select the unit.
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Freqlev &

NodWave BHOEREEGN Fre=qlewv

3) Set Carrier Wave Signal Parameter
PressCarrierWaveParameteFHType hSineWavein turn to select sine wave as carrier wave signal.

Faram

Eeturn

Sine Square Ramp Arb Noise
S L e I VY, LYAVALTAS

PresgParametelrsoftkey, and the interface will pop up as following:
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a.on ¢ !
0,00 Eeturn

Faram

Eeturn

4) Set Frequency Deviation

After setting carrier wave parameter, preReturjsoftkey to back to the following interface for setting
frequency deviation.
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CFF

Source Internal

NodWase Sine

source | ModWave JISEEEEEN [reqllew

PressParametef i requencyDeviationsoftkey, then enter number 5 and prefgblzsoftkey with
number keyboard for setting frequency deviation.

Internal
Nod¥ave
NodFreq

| Freqlev

NodWave | Modfreq BEEEGHER

5) Enable Channel Output
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Press Channel button to open channel output.

ON Type
i -

o
o0l Ce

FParam

Carrier

Source NodWawve | Nodfreq [BEREGHESE

The shape of FM modulation waveform checked tigi oscilloscope is shown as following:

4.1.3 Phase Modulation (PM)
In phase modulation, modulated waveform is usually composed of carrier wave and modulation wave.
The phase of carrier wave will change as the amplitude of modulation shape changes.

PresMenuriModulatiof HType bPhaseModulatiorjin turn to start the PM function. The device will
output modulated waveform with modulation waveform and carrier wave set currently.
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OFF

|Eh:n_1r cE Internal

NodWase Sine
MNodFreq

Fhaselew

AN FN Fi FaE

Carrier Wave Waveform Selection

PM carrier waveform can be: Sine wave, square wave, ramp wave or arbitrary wave (except DC), and
the default is sine wave. Pre€arrierWaveParametersoftkey to select carrier waveform.

100 oVep

0 mV

Eeturn

Carrier Wave Frequency Setting
Settable carrier wave frequencymge is different of different carrier waveform. Default frequency of

all carrier wave is 1kHz. The frequency setting range of each carrier wave can be seen in the following
table:

Carri Frequency
arrier
UTG1010A UTG1005A
Wave
Minimum Maximum .. Maximum
Wavefrom Minimum Value
Value Value Value
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Sine Wave m > | | 10MHz M> 1| 5MHz
Square | g 5MHz m> 11 5MHz
wave

Ramp | o) 400KHz M> 11 400KHzZ
Wave

Arbitrary | g 2MHz m>1 0 1MHz
Wave

PreséParamete\Fb\FrequencLsoftkey to enter carrier wave frequency setting, themter required
numerical value, and select unit.

Modulation Source Selection

This device can select internal modulation source or external modulation source. After enabling PM
function, the default of modulation source is internal. If need to change,spres
ParametefiModulationSourchExterndlin turn.

Internal

sine

NodFreq

Fhaszelew

Interhal™ Foternal

1) Internal Source

When modulation source is internal, modulation shape can be: sine wave, square wave, rising ramp
wave, falling ramp wave, arbitrary wave and noise. After enabling PM function, the default of
modulation wave is sine wave. If need to change, p@asierWave ParametefjTypein turn.

2) External Source

When modulation source is external, carrier waveform will be modulated by an external waveform. PM
phase deviation is controlled by 5V signal level of external modulation input terminal on front panel.
For examje, if phase deviation value in parameter list has been set t8,1:88V of external

modulation signal is equivalent to 180° phase shift.

Modulation Shape Frequency Setting
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When modulation source is internal, frequency of modulation shape can be modukatied enabling
PM function, the default of modulation shape frequency is 100Hz. If need to change
\WaveParametgFiModulation Frequenclin turn, and the modulation frequency range is 2mHz to
50kHz. When modulation source is external, camiaveform will be modulated by an external
waveform. The range of modulation signal input from external is OHz to 20Hz.

Phase Deviation Setting

Phase deviation indicates the change betweenphasesof PM modulated waveform and the phase

of carrier wavephase. Settable range of PM phase deviation is from 0°to 360° and the default value is
50°. If need to change, preg@arameteftPhaseDeviationin turn.

Comprehensive Example

Firstly, make the instrument work in phase modulation (PM) mode, then seeansime with 200Hz

from the internal of the instrument as a modulation signal and a square with frequency of 900Hz and
amplitude of 200mVpp as a carrier wave signal. Finally, set the phase deviation to 200°. Specific steps
are seen as following:

1) Enable Phse Modulation (PM) Function
PressMenuriModulatiof HType iPhaseModulatiorjin turn to start the PM function.

OFF

|l":h:n_1r cE Internal

NodWase
M ] |::]_F' req

Fhaselev

FN

2) Set Modulation Signal Parameter
Presrsoftkey and the interface will show as following:
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CFF

|Source Internal

NodWase Sine
MNodFreq

Fhaselew

SOUrce NodWawve | Modfreq |FPhaseDew

Press corresponding softkey first, then entequired numerical value, and select the unit.
CFF

Source Internal
ModWase Sine

|T|T odfreq 000 Hz

Fhaselew

Source ModWave Modfreq Fhazelew

3) Set Carrier Wave Signal Parameter
PressCarrierWaveParameteFHTypeiSineWavein turn to select sine wave as carrier wave signal.
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100 mipp
0 mV

Arb
"'A"\-"\.-"

100 oipp
0 my

100 mVpp
0 mV
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4) Set Phase Deviation
PressReturjsoftkey to back to the following interface for setting phase modulation.

LOuUrce NodWave | Nodfreq PERSSENESE

PresgParametelHPhaseDeviatiofisoftkey, then enter numhe200 and presf softkey with number
keyboard for setting phase deviation.

CFF

Source Internal
NodWase aine

NodFreq

NodWave | Modfreq PERESElEs

5) Enable Channel Output
PressChannébutton to open channel output quickly.

43



UTG1008 Serieg-unction Generator User Manual

()¢

Source Internal

NodWase Sine
MNodFreq
FPhaszelew

SOUrce NodWawe ModFreq PERSSENESE

The shape of PM modulation waveform checked through oscilloscope is shown as following:

"Acouire Method

Equivalent
ima

| Real-ti

Jepth

;
General

M1.00ms 0.000us]ilEdze CHI Single DG 0.00mY

4.1.4Amplitude Shift Keying (ASK)
I{Y NBLNBaSyida RAIAGFE &aArx3aylrft ané YR amé o8&
signal with different amplitude will be output on the basis of different logic of modulation signal.

ASK Modulation Selection

PressMenuriModulatiof HTyperhAmplitude ShiftKeyingin turn to start the ASK function, the device
will output modulated waveform with ASK rate and carrier wave set currently.
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i

Carrier Wave Waveform Selection

ASK carrier waveform can be: Sine wave, square, ramp wave or arbitrary wave (except DC), and the
default is sine wave. Prei€arrierWaveParametersoftkey to enter carrier waveform selection
interface.

100 oVpp

0 mV

Eeturn

Carrier Wave Frequency Setting
Settable carriewave frequency range is different of different carrier waveform. Default frequency of

all carrier wave is 1kHz. The frequency setting range of each carrier wave can be seen in the following
table:

Carti Frequency
arrier
UTG1010A UTG1005A
Wave — _ — _
Waveform Minimum Maximum Minimum Maximum
Value Value Value Value
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SineWave m> | 1 10MHz m>1 1 5MHz
Square | g 5MHz m> 11 5MHz
Wave

Ramp | o) g 400KHz M> 11 400KHzZ
Wave

Arbitrary | g 2MHz m>1 0 1MHz
Wave

PressParameteffiFrequenchsoftkey, then enter required numbemlue, and select unit.

Modulation Source Selection

The device can select internal modulation source or external modulation source. After enabling ASK
function, the default of modulation source is internal. If need to change, press
ParametefiModulationSoucerHExterndlin turn.

OFF

|Eh:n_1r ce Internal

Eate 100,000 He

Interhal™ Foternal

1) Internal Source
When modulation source is internal, internal modulation wave is a square wave of 50% duty cycle (not
adjustable). The ASK rate can be set to customize modulated waveform amplitude hopping frequency.

2) External Source

When modulation source is external, carrier waveform will be modulated by an external waveform. ASI
output amplitude is determined by the logic level of modulation interface on front panel. For example,
output the carrier wave amplitude of current settimghen external input logic is low, and output

carrier wave amplitude less than the amplitude of current setting when external input logic is high.

ASK Rate Setting
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When modulation source is internal, frequency of ASK amplitude jump can be modulated. Afte
enabling ASK function, ASK rate can be set and the settable range is 2mHz to 100kHz, the default rate
1kHz. If need to change, pre€srrierWaveParameteFtRatein turn.

Comprehensive Example

Make the instrument work in amplitude shift keying (ASKpm then set a logic signal with 300Hz
from the internal of the instrument as a modulation signal and a sine wave with frequency of 15kHz
and amplitude of 2Vpp as a carrier wave signal. Specific steps are seen as following:

1) Enable Amplitude Shift Keyi(§SK) Function
PressMenurModulatiod HType hAmplitude ShiftKeyingin turn to start the ASK function.

OFF

|Source Internal

AN FN Fi

2) Set Carrier Wave Signal Parameter
PressCarrierWaveParameteFHType hSineWavein turn

1.00
100 mVpp

.
0 mV

Eeturn

irh Noize
I | o~ \l"\.-"‘ M J"'\.."F'An.-'ﬂ"

PressParametelrsoftkey, and the interface will pop up as follo
a7
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a.on ¢ !
0,00 Eeturn

Faram

Eeturn

3) Set ASK Rate

After setting carrier wave parameter, preReturjsoftkey to go back to the following interface for
setting phase modulation.
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OFF

Source Internal

AN FN i FaE

PressParametelHRatesoftkey again, then enter number 300 and prigigsoftkey with number
keyboard for setting ASK rate.

OFF

Source Internal

[Rate 30

4) Enable Channel Output
Press Channel button to open channel output quickly.
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()¢

o
o0l Ce

Eate g 0 Hz

4
HNormal

Acguire M

o

| Real-time

Jepth

General

| Deepn

HEds= CH1 Single DG 0.00mY

d

4.1.5 Frequency Shift Keying (FSK)
In frequency shift keyingate of carrier wave frequency and hopping frequency can be changed.

FSK Modulation Selection

PressMenuriModulatiof HType iFrequencyShiftKeyingin turn to start the FSK function. The device
will output modulated waveform with current setting.
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Internal

AN FN

Carrier Wave Waveform Selection

PressCarrierWaveParametdrsoftkey to enter carrier waveform selection interface. FSK carrier
waveform can be: sine wa, square wave, ramp wave or arbitrary wave (except DC), and the default is
sine wave.

100 mipp

0 mV

Eeturn

Carrier Wave Frequency Setting

Settable carrier wave frequency range is different of different carrier waveform. Default frequency of
all carrier wave is 1kHz. Thequency setting range of each carrier wave can be seen in the following
table:

Carri Frequency
arrier
UTG1010A UTG1005A
Wave - . - - - -
Waveform Minimum Maximum Minimum Maximum
Value Value Value Value
Sine Wave m > | 1 10MHz Mm>1 1 5MHz

51



UTG1008 Serieg-unction Generator User Manual

Square | g 5MHz M> 11 5MHz
Wave

Ramp | o) g 400KHz M> 11 400KHzZ
Wave

Arbitrary | g 2MHz m>1 0 1MHz
Wave

PressParametef iFrequenchsoftkey, then enter required numerical value, and select unit.

Modulation Source Selection

The device can select internal modulation source or external modulation source. After enabling FSK
function, the default of modulation source is internal. If need to change, press
ParametefiModulationSourchExterndlin turn.

OFF

|Eh:n_1r ce Internal

CarrFreq

HopFreq

Interhal™ Foternal

1) Internal Source

When modulation source is internal, internal modulation wave is a square of 50% duty cycle (not
adjustable). The FSK rate can be set to customize the moving frequency between carrier wave

frequency and hop frequency.

2) External Source

When modulation soureis external, carrier waveform will be modulated by an external waveform. FSK
output frequency is determined by the logic level of modulation interface on front panel. For example,
output the carrier wave frequency when external output logic is low, amput hop frequency when
external input logic is high.

Hop Frequency Setting
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After enabling FSK function, the default of hop frequency is 2MHz. If need to change, press
IParametelfiHop Frequenc)in turn. Settable range of hop frequency is determined by carrier wave
waveform. See the following table for setting range of each carrier wave frequency:

_ Frequency

Carrier 1610104 UTG1005A

Wave - . . . . -

Waveform Minimum Maximum Minimum Maximum
Value Value Value Value

Sine Wave m > | 1 10MHz M> 1 5MHz

Square | 5MHz M1 5MHz

Wave

Ramp | o1 q 400kHz M1 400KHz

Wave

Arbitrary | 2MHz M1 1MHz

Wave

FSK Rate Setting

When modulation source is internal, the moving frequency between carrier wave frequency and hop
frequency can be set. After enabling FSK function, FSK rate can be set and the settable range is 2mH;
100kHz, the default rate is 1kHz. If need to changesg€arrierWaveParametelfjRatéin turn.

Comprehensive Example

Firstly, make the instrument work in frequency shift keying (FSK) mode, then set a sine wave with 2kH
and 1Vpp from the internal of the instrument as a carrier wave signal, and set hop fregt@800 Hz,
finally, make carrier wave frequency and hop frequency move between each other with 200Hz
frequency. Specific steps are seen as following:

1) Enable Frequency Shift Keying (FSK) Function

PressMenuriModulatiod HTypé hFrequencyShiftKeyingin turn to start the FSK function.

FN Fi
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2) Set Carrier Wave Signal Parameter
PressCarrierWaveParametefjTypehSineWavein turn to select sine wave as carrier wave.

100 mVep
0 mV

01 00 o Y\
0,00 Eeturn

hrh Woize
| | s o IS J-"'\',-"'lﬂvﬂ.,

100 m¥pp : 7 Faram

0 mV

0 nn o y
.00 Eeturn

Press correspating softkey first, then enter required numerical value, and select the unit.
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Eeturn

3) Set Hop Frequency and FSK Rate
PressReturjsoftkey to go back to the following interface.

CarrfFreq 2 \

HopFreq

Eate

N FIt

PressParametefrsoftkey again, and the interface will pop up as following:

55



UTG1008 Serieg-unction Generator User Manual

|HDpFreq

Eate

source | Carrfreq RHOEREES

OFF

o
o0 CE

CarrFreq

source | CarrFreq | HopFreg Rate

4) Enable Channel Output
Press Channel button on front panel to open channel output.
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SOUrceE
Carrfreq
HopFreq
Fate

source | CarrFreg

"Acouire Method

Equivalent

lapt
General

| Deepn

4.1.6 Phase Shift Keying (PSK)

In phase shift keying, DDS function generator can be configured to move between two preset phase
(carrier wave phase and modulation phase). Output carrier wave signal phase or hop signal phase on
the basis of thdogic of modulation signal.

PSK Modulation Selection

PressMenuriModulatiof HType bPhaseShiftKeyingin turn to start the PSK function. The device will
output modulated waveform with carrier wave phase (the default is 0° and is not adjustable) of current
setting and modulation phase.
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Internal

AN FN i FaE

Carrier Wave Waveform Selection

PSK carrier waveform can be: Sine wave, square, ramp wave or arbitrary wave (except DC), and the
default is sine wave. Prei€arrierWaveParametersoftkey to enter carrier waveform selection

interface.

100 mipp

0 mV

Eeturn

Carrier Wave Frequency Setting

Settable carrier wave frequency range is different of different carrier waveform. Default frequency of
all carrier wave is 1kHz. The frequency setting range of each carrier wave can be seen in the following
table:

Carri Frequency
arrier
UTG1010A UTG1005A
Wave - . - - - -
Waveform Minimum Maximum Minimum Maximum
Value Value Value Value
Sine Wave m > | 1 10MHz Mm>1 1 5MHz
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Square | g 5MHz M> 11 5MHz
Wave

Ramp | o) g 400KHz M> 11 400KHzZ
Wave

Arbitrary | g 2MHz m>1 0 1MHz
Wave

PressParametef iFrequenchsoftkey, then enter required numerical value, and select unit.

Modulation Source Selection
UTG1000A function/arbitrary waveform generator can select internal modulation source or external
modulation source. After enabling PSKdtian, the default of modulation source is internal. If need to

change, pres®arametefjModulationSourc#HExterndlin turn.

OFF

|Eh:n_1r ce Internal

Eate

Fhaze a0 °

Interhal™ Foternal

1) Internal Source
When modulation source is internal, internal modulation wave is a square wave of 50% duty cycle (not
adjustable).The PSK rate can be set to customize the moving frequency between carrier wave phase

and modulation phase.

2) External Source

When modulation source is external, carrier waveform will be modulated by an external waveform.
Carrier wave phase will be outputhen external input logic is low, and modulation phase will be
output when external input logic is high.

PSK Rate Setting
When modulation source is internal, the moving frequency between carrier wave phase and
modulation phase can be set. After enablindF&nction, PSK rate can be set and the settable range is
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2mHz to 100kHz, the default rate is 100Hz. If need to change,
turn.

parsier\WaveParametefhRatein

Modulation Phase Setting

Modulation phase indicates the change between giesesof PSK modulated waveform and the

phase of carrier wave phase. Settable range of PSK phase is from 0°to 360° and the default value is (
If need to change, pres@arametefPhasfin turn.

Comprehensive Example

Make the instrument work in phase shiftyiag (PSK) mode, then set a sine wave with 2kHz and 2Vpp
from the internal of the instrument as a carrier wave signal, finally, make carrier wave phase and
modulation phase move between each other with 1kHz frequency. Specific steps are seen as followinc
1) Enable Phase Shift Keying (PSK) Function

PressMenuriModulatiof HType iPhaseShiftKeyingin turn to start the PSK function.

Internal

i ASK FaE

2) Set Carrier Wave Signal Parameter
PressCarrierWaveParameteFHTypehSineWavein turn to select sine wave as carrier wave signal.
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0 mV
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100 mépp Faram
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A Eeturn

0 mV
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3) Set PSK Rate and Modulation Phase
PressReturjsoftkey to go back to the following interface:

FN FI ALK

PresgParametelrsoftkey, and the interface will pop up as following:

Press corresponding softkey, then enter required numerical value, and select the unit.
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4) Enable Channel Output
Press Channel button to open channel output quickly.

The shape of PSHodulation waveform checked through oscilloscope is shown as following:
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Eguivalent

| Real-time
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4.1.7 Pulse Width Modulation (PWM)
In pulse width modulation, modulated waveform is usually composed of carrier wave and modulation
shape, and the pulse width of carrier wave wilange as modulation shape amplitude changes.

PWM Modulation Selection

PressMenuriModulatiof HType hPulseWidth Modulatiorjin turn to start the PWMK function. The
device will output modulated waveform with modulation waveform and carrier wave of curréiihge

OFF PN

SOUrce Internal
NodWave

Eate

Dty

PN

Carrier Wave Waveform

PWM carrier wave waveform can only be pulse wave. After PWM modulation,cpna@nsrparametef
softkey to enter carrier wave waveform selection interface, then it can be seerPiiaeWavelabel is
selected automatically.
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PN

Eeturn

Carrier Wave Frequency Setting

Settable range of pulse wave frequency is from 500uH to 25MHz, and the default frequency is 1kHz.
Pres}sParamete\Fb\FrequencLsoftkey to change frequency, then enter required numerical value, and
select unit.

Carrier Wavéuty Cycle Setting
Settable range of pulse wave duty cycle is 0.01%~99.99%, and the default duty cycle is 50%. Press
ParametefhFrequenchsoftkey to change, then enter required numerical value, and select unit.

Modulation Source Selection
The device caselect internal modulation source or external modulation source. If need to change,
pressParameteffModulationSourctExterndiin turn.

PN

Internal

NodWase Sine

Eate

Dty 20,00 %

Internal™ Fiternal

1) Internal Source
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When modulation source is internal, modulation wave can be: sine wave, square wave, rising ramp
wave,falling ramp wave, arbitrary wave and noise, and the default wave is sine wave. If need to chang
pressCarrierWaveParameterModulationWavefornin turn.

Square wave: duty cycle 50%

Lead Ramp Wave: symmetry degree is 100%

Tail Ramp Wave: symmetry degrieed%

Arbitrary Wave: Arbitrary wave length limit is 1kpts
Noise:White Gauss noise

2) External Source

When modulation source is external, carrier wave waveform will be modulated by an external
waveform.

Modulation Shape Frequency Setting

When modulation source is internal, frequency of modulation wave can be modulated (range is
2mHz~20kHz). After enabling PWM function, the default of modulation wave frequency is 1kHz. If nee
to change, pres€arrierWaveParameteffModulation Frequenc)in turn. When modulation source is
external, carrier wave waveform (pulse wave) will be modulated by an external waveform. The range c
modulation signal input from external is OHz to 20kHz.

Duty Cycle Deviation Setting

The duty cycle deviation representstifference between the duty cycle of the modulated waveform
YR GKS OdzNNByid OF NNASNIR& Rdzié OeoftSo {SGidlof.
default value is 20%. If need to change, pfeasametefjDuty CycleDeviatiofin turn.

Theduty cycle deviation represents the difference between the duty cycle of the modulated
waveform and the duty cycle of the original pulse waveform, represented in %.

Duty cycle deviation cannot be beyond the duty cycle of current pulse wave.
Sum of duty cyle deviation and the current pulse wave duty cycle must no more than 99.99%.
Duty cycle deviation is limited by the minimal duty cycle of pulse wave and current edge time.

5

Comprehensive Example

Make the instrument work in pulse modulation (PWM) mode, tlseha sine wave with 1kHz from the
internal of the instrument as a modulation signal and a pulse wave with 10kHz frequency, 2Vpp
amplitude and 50% duty cycle as a carrier wave signal, finally, set duty cycle deviation to 40%. Specifi
steps are seen aslfowing:

1) Enable Pulse Width Modulation (PWM) Function
PressMenuriModulatiof HType iPulseWidth Modulatiorin turn to start the PWM function.
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PN

Internal

Eate

Ity C ]
Dty Carrier

PN

2) Set Modulation Signal Parameter
PressParametefrsoftkey and the interface will show as following:

EWN Type

A
Internal

NodWase Sine FParam
Eate

Tty » ]
Dty Larrier

nource NodWawe Late Dty

Presscorresponding softkey, then enter required numerical value, and select the unit.
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PN

]:| 11 't EI"' 7 )

NodWaswe Eate

3) Set Carrier Wave Signal Parameter
PressﬁCarrierWaveParametdrsoftkey to enter carrier wave parameter setting interface.

PN Tvpe

FParam

Eeturn

Dty

PressParametefrsoftkey, and the interface witiop up as following:
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PN

Eeturn

If need to set parameter, press corresponding softkey first, then enter required numerical value, and
select the unit.

100 ns

00 ns

4) Set Duty Cycle Deviation
Pressoftkey to back to the following interface for duty cycle deviatetting:
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