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SAFETY INSTRUCTIOH

This chapter contains important safety instructions
that should be follow ed when operating and
storing the function generator . Read the following
before any operation to ensure your safety and to
keep the function generator in the best condition.

Safety Symbols

These safety symtols may appear in this manual or on the
instrument .

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

& Caution: Identifies conditions or practices th at
CAUTION ' ¢ouid result in damage to the function generator or
to other objects orproperty.

DANGER High Voltage
Attention : Refer to the Manual

Signal ground. Chassis ground

Signal ground. Isolated from other channels and
ground.

|I|‘3—§[>

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

1<
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Safety Guidelines

General
Guideline

& CAUTION

Do not place heavy objects on the instrument .

1 Do not place flammable objects on the

instrument.

Avoid severe impact or rough handli ng that
may damage the function generator .

Avoid discharges of static electricity on or near
the function generator .

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

The instrument should only be disassembled by
a qualified technician.

Do not apply more than 42Vpk to any
input/output ground or to the chassis ground.

Do not apply voltage to the output terminals to
avoid damage to the instrument.

To avoid damage to the instrument, do not
apply beyond the range of 0 ~5V to the trigger
input terminal .

To avoid damage to the instrument, do not
apply beyond the range of -5 ~ +5V to the MOD
input terminal.

(Measurement categories) EN 610102010 specifesthe
measurement categorieand their requirementsas follows.The
AFG30XXfalls undercategory 1.

1

Measurement category IV is for measurement performed at th
source ofa low-voltage installation.

Measurement category Ill is for measurement performedan
building installation.

Measurement category Il is for measurement performed on
circuits directly connected to éow voltage installation.

Measurement category | is for measurements performed on
circuits not directly connected to Mains.
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Power Supply 1 AC Input voltage: 1 00 - 240V AC, 50- 60H z.

& 1 Connect the protective grounding conductor of
WARNING the AC power cord to an earth ground to
prevent electric shock.

Fuse 1 Fuse type:
& AFG-3032&3022: TA/250V
WARNING AFG-3031&3021: T0.63A/250V

1 Only qualified techn icians should replace the
fuse.

1 To ensure fire protection, replace the fuse only
with the specified type and rating.

1 Disconnect the power cord and all test leads
before replacing the fuse.

1 Make sure the cause ofthe fuse blowout is fixed
before replacing the fuse.

Ground 1 The AFG-30XX is a floating function generator;
& the AFG-30XXs éommon ground is electrically
CAUTION isolated from the chassis ground by a 42Vpk
isolation voltage (DC + peak AC). Exceeding
42\/pp may cause damage tothe internal
circuits.

1 Do not short the chassis ground with
CH1(MAIN) 6 er CH26 sommon ground if
there is a potential voltage difference between
them. Doing so may damage the unit or
externally connected equipment.

91 f there is a potenti a
CH2 8 s angroumd, do not short them.
Doing so may damage the unit or externally
connected equipment.

& 1 To avoid electric shock ensure that the output
WARNING voltage and floating voltage does not exceed
42VpkK in total.

1 Do not touch any exposed connectors whenthe
unit is being operated.
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Cleaning the 1 Disconnect the power cord before cleaning the
function function generator .

generator 1 Use a soft cloth dampened in a solution of mild

detergent and water. Do not spray any liquid
into the function generator.

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

Operation 1 Location: Indoor, no direct sunlight , dust free,
Environment almost non-conductive pollution (Note below)
and avoid strong magnetic fields.

1 Relative Humidity: < 80%
1 Altitude: < 2000m
1 Temperature: 0°C to 40°C

(Pollution Degree)EN 610161:2010 specifiepollution degreesand
their requirements as followsThe function generator falls under
degree 2.

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

1 Pollution degree 1: No pollution or onlyrgl, nonconductive
pollution occurs. The pollution has no influence.

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

1 Pollution degree 3: Conductivgollution occurs, or dry, non
conductive pollution occurs which becomes conductive due to
condensation which is expected. In such conditions, equipmer
is normally protected against exposure to direct sunlight,
precipitation, and full wind pressure, but ritner temperature
nor humidity is controlled.

Storage 1 Location: Indoor
environment Relative Humidity: < 70%
1 Temperature: -10°C to 70°C

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

K facility or contact the supplier from which this

— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.

Class A Device The AFG-30XX function generators are categorized
& as Class A equipment. Class A equipment is
WARNING intended for use in an industrial environment.
Class A equipment may have potential difficulties
in ensuring electromagnetic compatibility in other
environments, due to conducted as well as
radiated disturbances.

11
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Power cordfor the United Kingdom

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

NOTE: This leadappliance must only be wired by competent persons

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

Green/ Yellow: Earth
Blue: Neutral
Brown: Live (Phase)

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

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

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

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

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

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

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

12
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GI:_I'TING STARTED

The Getting started chapter introduces the
functi on gnaimfeatused, appeérance, set
up procedure and power-up.

Note: Thr oughout thi s30ma&Xrdual ,
refers to the AFG-3021,AFG-3022,AFG-3031 &
AFG-3032, unless stated otherwise.

Main Features

Model name Frequency Channels
bandwidth
AFG3021 20MHz 1(signal ground chassis isolation)
AFG3022 20MHz 2 (signal ground chassis isolation and
channel isolation)
AFG3031 30MHz 1(signal graund chassis isolation)
AFG3032 30MHz 2 (signal ground chassis isolation and

channel isolation)

Performance 1 DDS Function Generator series

11T Hz high frequency re
full range

1 lppm frequency stability
1 Full Function Arbitrary Waveform Capability
-250 MSa/s sample rate
-125 MSal/s repetition rate
-8 M-point waveform length
-16-bit amplitude resolution

13
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-Ten 8 M waveform memories
-True waveform output to display
-User define output section

-D W R (Direct Waveform R econstruction)
capability

-Waveform editing capability sans PC
-N Cycle and Infinite output mode selectable
1 -60dBc low distortion sine wave

Features 1 Sine, Square, Triangle, Pulse, Ramp, Noise, DC
standard waveforms

1 1Q baseband waveform (AFG-3032/A FG-3022
only)

1 Int/Ext AM, AM (DSB-SC), FM, PWM, FSK,
PM, PSK,SUM modulation

1 Modulation/sweep signal output

1 Burst function with internal and external
triggers

1 Store/recall 10 groups of setting memories

1 Output overload protection

1 Two channel tracking (AF G-3022/3032 only)
1

42Vpk signal ground chassis isolation and
42Vpk channel isolation

1 Multi -unit synchronized control

1 DSO Link function to transfer captured
waveforms from the DSO to the function
generator

1 Harmonic waveform function

1 Pulse waveform with con figurable rise times &
fall times

1 Frequency and amplitude sweep

14
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Interface 1 Interface: Standard: LAN, USB Optional: GPIB

1 4.3 inch color TFT LCD (480 x 272) Graphical
User Interface

1 AWES (Arbitrary Waveform Editing Software)
PC software

15
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Panel Overview

Front Panel
AFG3021/3031

LCD Display Number  Scroll Wheel Selection
pad \ keys

Eﬂ\me-aou Power
N Switch
Output
Terminals
== ! Output key
feales)eaYaayeales)
T ‘ A — o0 0 ony

T it +
Function keys Operation ~ Output “\UsBport
keys indicators

AFG3022/3032
LCD Display Number  Scroll Wheel Selection

pad
GUINSTER, AFc-3032 [—— Power
Switch
i Output
Terminals
CH1/CH2

T Soo &= ﬁ uto &
= utput ke
“ A — o= U = N = N = Y = Y = W (=Y 4 “ p y

+
Function keys Operation ~ Output “\UsB port
keys indicators

LCD display TFT color LCD display , 480x 272 resolution.

Function keys Activat es the functions which
F1~F6 appear in the bottom of the LCD
display.

16
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Operation keys

FREQ/Rate

Sweep

Burst

a . .a :
Py
W

Waveform is used to select a
waveform type.

The FREQ/Rate key is usedto set
the frequency or sample rate.

AMPL sets the waveform
amplitude.

Sets the DC offset.

The UTIL key is used to access the
save and recall options, set the
remote interface (USB, GPIB,

LAN ), use DSO link (AFG-
3021/3031) update and view the
firmware version, access the
calibration options, output
impedance settings (AFG-
3021/3031only), set thelanguage
and accessthe help menu.

ARB is usedto set the arbitrary
waveform parameters.

The MOD, Sweep and Burst keys
are used to set the modulation,
sweep and burst settings and
parameters.

Preset The preset key is used to recall a
preset state.

Main Output MAIN The Output key is used to turn on

(AFG-3021/3031) or off the waveform output .

CH1/CH2 CHL CH1/CH2 Output key. These

Output keys are usedto turn the output

(AFG3022/3032) on or off for each individual

channel.

17
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CH1/CH2 o The CH1/CH2 keys are used to
(AFG3022/3032) access the DSO link function,
CH2 output impedanc e settings and
phase settingsfor the AFG-3022 &
AFG-3032
Output When an Output indicator is
indicators | G green, it indicates that the output
© is active.
Q
2]
=
D
o ({l{C
)
o ({l{C
) —
USBhost The USB Hostconnector is used
connector to save and restore dda as well as

update the firmware.

Output terminals
(AFG3021/3031)

Modulation output terminal for
the AM, FM, PWM , PM, SUM or
sweep function.

The SYNC output termin al

outputs a TTL logic level signal in
phase with the zero phase

position of the main output . 5C
output impedance.

The primary outop
output impedance.

Note: The MAIN ground has a common ground
with the MO D output, SYNC and MOD input
terminals. They are also isolated from the chassis
ground and the 10MHz REF IN ground by an
isolation voltage of 42Vpk.

18
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Output terminals
(AFG3022/3032)

The SYNC output terminal
outputs a TTL logic level signal in
phase with the zero phase
position of the
output impedance.

CH2 output ter mi
impedance.

CH1 output ter mi
impedance.

Note: The CH1, CH2 and 10MHz REF IN ground
are isolated from each other and from the chassis
ground by an isolation voltage of 42Vpk.

The CH1 ground has a common ground with the
MOD output, SYNC and the CH1 MOD input
terminals.

The CH2 ground has a common ground with the
CH2 MOD input terminal.

Standby key The standby key is used to turn
the function generator on (green)
or to put the function generator

into standby mode (red).

Selection keys Used to select digits when editing

parameters.
Scroll Wheel The scroll wheel is used to edit
values and parameters.
Decrease @ Increase
Keypad The digital keypad is used to

enter values and parameters. The
keypad is often used in
conjunction with the selection
keys and variable knob.

©JOJ0JO
0JOL010
QOO0

19
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Rear Panel
AFG3021/3031

GPIB, AFG-3G1(optional) Fan Power Switch

Power socket
and fuse

/
OUT and IN MOD  Trigger LAN USB port
10MHz REF Input Input

AFG3022/3032
GPIB, AFG-3G1(optional) Fan LAN USB port Power Switch

n

Power socket
and fuse

OUT and IN CH2MOD & CH1MOD &
10MHz REF Trigger Input Trigger Input

10MHz REFOUT 10 MHz reference output.

10MHz RERN 10 MHz reference input.

20
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Trigger

— External trigger input. Used to r eceive
(/\) external trigger signals. For the AFG-
=/ 3022/3032 there is a separate trigger

input for CH1 and CH2.

Triggerinput

MOD input Modulation input terminal.  For the
AFG-3022/3032 there is a separate

modu lation input for CH1 and CH2.

Note: The CH1/CH2 MOD input terminals are
isolated from each other and from the chassis
ground by an isolation voltage of 42Vpk.

The CH1 MOD input shares ground with the CH1
ground.

The CH2 MOD input shares ground with th e CH2
ground.

Fan

Power Socket
Input and fuse

Power input: 100-240V AC
50-60Hz.

Fuse:
AFG-3022/3032:T1A/250V
AFG-3021/AFG -3031 T0.63A/250V

For the fuse replacement procedure,

see page425.
Power Switch Main power switch.
USBB port < The USBB connector is used to
connect the function generator to a
PC for remote control.

Ethernet port used for remote

HANport @ control (RJ45 connector)
24 pin female GPIB
GPiB connector for PC remote
| control.

21
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Display
CH2 CH2
Parameter < ~\Wavefor
Window Display

(| ikl | FREQ 1.000000000  kHz :
CH1 AMPL 3.000 Vpp |Phase 00 ° CH1
Parameter — 2¢oet B0 “\Wavefor
Window o Display

__ [

Y
Soft Menu Keys

Parameter Thesewindow s are used to edit the parameter
Windows values for CH1 and CH2.

Waveform DisplayThe Waveform Display is used give an indic ation
of the expected waveform output for each channel.

Soft Menu Keys The function keys (F1~F6)below the Soft Menu
keys correspond to the soft keys.

22
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Seting up the Function Generator

Background This sedion describes how to adjust the handle
and power up the function generator.

Adjusting the Pull out the handle
stand sideways and rotate
it.

Placethe unit
horizontally,

or tilt the stand.

Place the handle
vertically to hand
carry.

23
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Power Up 1. Connect the power cord to @
the socket on the rear panel

2. Turn on the power switch
on the rear panel.

3. Pressand hold the Standby -
key on the front panel to >
turn the machine on. The Standby On
standby key will change

from red (standby) to green
(on).

4. When the standby key turns green, the
instrument will turn on showing a loading
screen.

GYINSTEK

Simply Reliable

Loading

The function generators now ready to be used.

24
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QUICK REFEERNCE

This chapter lists operation shortcuts, built -in help coverage, and
default factory settings. Use this chapteras aquick reference for
instrument function s. For detailed explanations on parameters,
settings and limitations , please see theDperation chapter(page 77),
Modulation chapter(page 95), Secondary System Function Settings
chapter (page 172), Dual Channel & Multi -Unit Operation
chapter(page 190) or the Specifications (page 426).

How to use the Digital Inputs............c.cooivviiiiiicnn 27
How to use the Help MenuU............coooviiiiiiiiiicmnn, 28
Selecting a Waveform............cocoeiiiiiiiiime s 31
SQUANE WAVE. ......oeeiiiiiiiiiieieee e 31
THANGIE WAVE........coiiiiiiiiiiiec e 31
SINE WAVE.......ovviieeieieeiee et a e 32
PUISE WAVE........iiiiiiiicee e 32
NOISE WAVE.......cuveiiieiiiiieee et 33
Harmonic WaVE............oeeeeeiiiiiiieee e 33
Y/ To (U1 F=1 410 ] o [ 35
AM ettt a e 35
1Y U 36
FSK Modulation............ccoeeeeiiiiiiiiiieeeeeeeeeeeee e, 37
[ N 38
PSK Modulation............ccvvuiiiiiiiiiiiiiiieee e eevees 39
SUM Modulation.........coevviiiieiieiiiiiiiieee e 40
PWM Modulation..........ccooeeeiiiiiiiiiiieeeeeeeeeeeee e 41
Y =TT o B PP PP PP 42
BUI ST o 43
ARBAdd Builtln Waveform............ooeuveeeiiiiiiieeiiieeeeee 44
ARBAdd Builtln Waveform- Pulse..........cccoeeeeeeiiiiviinnnnn: 45
ARBAAA POINL.....oovviiiiiiiiieeeee e 45
ARBAAD LINE....oovviiiiiiieeee e e 46
ARBOULPUL SECHON.......eviiiiiiieiiieee e 46
ARBOUPUL N CYClE......vviiiiiiiiiieee e A7
ARBOutput INfinite CYCIES......coouvieiiiiiiieiiiieeecc i 47
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ULHITY MENU....e e 49
SAVE ..ottt A9
RECAIL......eiiiiiie e 49
INterface GPIB.........ccooiiiiiiiiiie e 49
INterface LAN......coooiiii e 50
Interface USB.........cccoiiiiiiiiiiie e 50
Dual ChanneFrequency Coupling...........cccocevvveeeeeenenns 50
Dual ChannelAmplitude Coupling...........cccovvveeeeiiiiienen. 51
Dual ChannefTracking.........ccccoeeeviiiiiieeiieecciiieeee e 51

IQ Waveform.. ..o, 52
7= (1] TP 52

S L T I =T .53
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Waveform- PUISE...........oooiiiiiiiiee e 54
Waveform-MOre........cccoviiiiiieiie e 54
ARBDISPIAY.....eee ittt 55
ARBEIt.....ccciiiiiee et 56
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ARBBUIlt iIN-BASIC......coeiiiiiiiiiciciiicccciea 58
ARBBUIlIt IN-MOre......ouiiiiiiicccicccicccc e 59
ARBSAVE......ciiii it 60
P 2 =0 T Vo PR 60
ARBOULPUL......iiiiiiieeeee e 61
MOD ...t 62
MOD-AM....oiiiiiiee ettt see e erae et eennee e enneeas 63
MOD-SUM & PWM.......ccviiiiiiieeesiiie e see e siee e 64
SweepType/MOD = FreqUeNCY.......ccveevcveeeeriireeennineeend 65
SWEEPMOIE ...t 65
SweepType/MOD = Amplitude.............coeeeiiiieeiiiennnnnd 66
BUISEN CYCIE....oiiiiiiiiiiiiecee e 67
BUISEGALE......ciiiiiiiiiiiiiiiiiiiiteeee e 67
CH1/ CH2 (AFG3022/AFG3032 ONly).....ccevevrrreeninnnn 68
UTIL (AFG3021/3031)...cccciivieeeeiireeeiiiieeeneieeesieeeesssaeeens 68
UTIL (AFG3022/AFG3032).......cveeeeeiiieeeiiieeeseeeasiineenns 69
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How to use the Digital Inputs

Background The AFG-30XX has three main types of digital
inputs: the number pad, selection keys and scroll
wheel. The following instructions will show you
how to use the digital inputs to edit parameters.

1. To select a menu item, press the corresponding
function keys below (F1~F6). In the example
below, the F1function key corresponds to the
Soft key 0Sineéd.

|

2. To edit a digital value, use

the selector key to move the
cursor to the digit that needs
to be edited.

NWW - ﬁ!

VN

. cill |rree  (1.00Q000000  KkHZ

AMPL J.ooo ¥ Phase 00 °

3. Use the scroll wheel to edit
the digit under the cursor.
Clockwise increases the
value, counterclockwise
decreases the value.

4. Alternatively, the number
pad can be used to set the
value of a highlighted
parameter.

OO
OJOLOLO
OO0
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How to use the Help Menu

Background

28

Every key and function has a detailed description
in the help menu.

1. Press UTIL. @

2. Press System (B)[F5 for the Rmd.
AFG-3021/3031]

3. Press More (F5).

4. Press Help (R2).

p
. Aribitrary Waveform
. Modulation Function
4. Sweep Function
. Burst Function
6. DSO Link
. Dual Channel

= e

5. Use the scroll wheel to
navigate to a help item. Press
Select to choose the tem.

Keypad Provides help on any front pane
key that is pressed.

Arbitrary Explains how to create arbitrary

Waveform waveforms.
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Modulation Explains how to create

Function Modulated waveforms.

Sweep Function Provides help on the Sweep
function.

Burst Function  Provides help on the Burst
function.

DSO Link Provides help on DSO link.

Hardcopy Explains how to use the

Hardcopy function.

Dual Channel  Describes how to perform
frequency or amplitude tracking
for the AFG3022/3032.

6. For example select item 5 to see help on the
sweep function.

1. Keypad
2. Aribitrary Waveform
3. Modulation Function

5. Burst Function
6. DSO Link
7. Dual Channel

=) i
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7. Use the scroll wheel to navigate to each help
page.

Sweep

VWhen the sweep type is set to frequency, the function generator will
sweep from a start frequency to a stop frequency over a number of
designated steps.

When the sweep type is set to amplitude, the function generator will
sweep from a start amplitude to a stop amplitude over a set sweep time.

The step spacing of the sweep can linear or logarithmic . The function
generator can also sweep up or sweep down in frequency or amplitude.
Frequency Sweep and Amplitude Sweep cannot be used at the same time.

'.',!,‘.'\ Rotate the scroll wheel to view Sweep support waveforms...

8. Press F6 to return to the
previous menus.
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Selecting a Waveform

Square Wave

Example: Squarewave, 3Vpp, 75%duty, 1 kHz

1. Press the Waveform

key and select Square

(F2).

2. , . .
Moy 3y, - -
%(F5)

Input: N/A 3. Press the REQ/Rate

key, followed by 1+
kHz (F5).

4. Press he AMPL key,

followed by 3+ VPP
(F6).

5. Press the output key.

Triangle Wave

Example: Triangle wave, 5Vpp, 10kHz

Output 1. Press the Waveform

key and seled
Triangle (F3).

2. Press the REQ/Rate

Input: N/A key, followed by 1 + 0
+ kHz (F5).
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3. Pressthe AMPL key, ~— .
followed by 5+VPP
(F6).

4. Press the output key.

Sine Wave

Example: Sinewave, 10Vpp, 100kHz

Output 1. Press the Waveform
key and selectSine
(F).

2. Press the REQ/Rate ~——— .
Input: N/A key, followed by 1 + 0 @ @
-

+0 + kHz (F5).

3. Press the AMPL key, ‘ ' —
followed by 1+0 @

+VPP (F6).
4. Press the output key.

Pulse Wave

Example: Pulsewave, 10Vpp, 100kHz, 5us pulse width

Output 1. Pressthe REQ/Rate ~——
key, followed by 1 + 0 @ .@
0.+ iz (F9)

2. Press the Waveform

Input: N/A key and select Pulse
(F4).

Otkd
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3. Press Width (F1), =8 =

follow ed by 5 + uSEC

(F3).

4. Pressthe AMPL key, ~— ‘ ‘ S
followed by 1 + 0 @
+VPP (F6).

5. Press the output key.

Noise Wave

Example: White noise output
Output 1. Press he Waveform

key and select More
(F6), Noise (F1).

2. Press the output key.

) I

Input: N/A

Harmonic Wave

Example: 10kHz harmonic sine wave, odd & even (all) harmonics,
up to the 3rd order (2nd(5Vpp), 3rd(2Vpp), 0°phase.

Output 1. Press the Waveform &q nib

key and select More
(F6), Harmonic (F2).

2. Press Total (F1), =3 =

Input: N/A followed by 3 + Enter
(F1).
3. Press Type (F2), ALL
(F3).
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4. Press Order (F3). Needq |

5. Press Order (F1), = =

followed by 2 + Enter
(F1).

6. Press Amp(F2), "o o | =

followed by 5 + VPP
(F2).

7. Press Phase(F3), =3 =

followed by 0 +
Degree (F1).

8. Press the Order (F1),

followed by 3 + Enter
(F1).

9. Press Amp(F2), s =

followed by 2+ VPP
(F2).

10.Press Phase(F3), = =

followed by 0 +
Degree (F1).

11.Press the output key.

34



GUYINSTEK QUICK REFERENCE

Modulation

AM

Example: AM modulation. 100Hz modulating square wave. 1kHz
Sine wave carrier. 80% modulation depth.

Output 1. Pressthe MOD key and

select AM (F1) followed
by AM (F1).

2. Press Waveform and

select Sine (F1).

Input: N/A 3. Press the Freg/Rate

key, followed by 1 +
kHz (F5).

4. Press the MOD key,

select AM (F1),AM ——
(F1), Shape (F4), Squarc S

(F2).

5. Press the MOD key,

select AM (F1),AM —
(F1),AM Freq (F3).

6. E’Frg)s‘sl+0+0+Hz

7. Press the MOD key,

select AM (F1), AM e
(F1), Depth (F2).

8. Press 8 + 0 + %{F1).
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9. Press MOD, AM (F1), .

AM (F1), Source (F1),

INT (FL), i
10.Press the output key.

FM

Example: FM modulation. 100Hz modulating square wave. 1kHz
sine wave carrier. 100 Hz frequency deviation. Internal source.

Output 1. Press the MOD key

and selectFM (F2).

2. Press Waveform and

select Sine (F1).

Input: N/A 3. Press the Freg/Rate

key, followed by 1 +
kHz (F5).

4. Press the MOD key,

select FM (F2), Shape s
(F4), Square (F2).

.

5. Press the MOD key,

select FM (F2), FM
Freq (F3).

6. Press1+0+0+Hz ﬁ
(F2). ) -
7. Press the MOD key,

select FM (F2), Freq
Dev (F2).
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8. (P;g;sl+0+0+Hz

9. Press MOD, FM (F2),

Source (F1), INT (F1).

10.Press the output key.

FSK Modulation

Example: FSK modulation. 100Hz hop frequency. 1kHz carrier
wave. Triangle wave. 10 Hz rate. Internal source.

Output 1. Press the MOD key

and select FSK (F3).

2. Press Waveform and

select Triangle (F3).

Input: N/A 3. Press the Freg/Rate

key, followed by 1 +
kHz (F5).

4. Press the MOD key,

select FSK (F3), FSK
Rate (F3).

5. Press 1+ 0 + Hz(F2).
6. Press the MOD key,

select FSK (F3), Hop
Freq (F2).

7. E’Frg)s-sl+0+0+Hz
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8. Press MOD, FSK (F3),

Source (F1), INT (F1).

9. Press the output key.

PM

Example: PM modulation. 100Hz phase frequency. Sine wave shape.
180 phase deviation. 1kHz sine wave carrier.

Output 1. Press the MOD key

and select PM (F4).

2. Press Waveform and

select Sine (F1).

Input: N/A 3. Press the Freq/Rate

key, followed by 1 +
kHz (F5).

4. Press the MOD key,
hd

select PM (F4), Shape _____
(F4), Sine(F1).

5. Press the MOD key,

select PM (F4), PM
Freq (F3).

6. (F’;gisl+0+O+Hz

7. Press the MOD key,

select PM (F4), Phase
Dev (F2).
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8. Press1+8+0+ ’qud‘
Degree (F1). @

PSK Modulation

Example: PSKmodulation. 100Hz PSK rate 1kHz carrier wave. 180°
PSK phase. Triangle wave. Internal source.

Output 1. Press the MOD key

and selectPSK (F5.

2. Press Waveform and

select Triangle (F3)

Input: N/A 3. Press the Freg/Rate

key, followed by 1 +
kHz (F5).

4. Press the MOD key,

selectPSK (F5, PSK
Rate (F3).

5. Press1+0+40 +Hz ﬁ
(F2). ) i
6. Press the MOD key, R

selectPSK (F5), PSK
Phase(F2).

7. Press1+8+0+ Tcﬂd
Degree (F1). @
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8. Press MOD, PSK (F5),

Source (F1), INT (F1).

9. Press the output key.

SUM Modulation

Example: SUM modulation. 100Hz SUM frequency. 50% SUM
amplitude. 1kHz carrier sine wave. Triangle wave shape. Internal
source.

1. Press the MOD key

and select MORE
(F6), SUM (F1).

2. Press Waveform and

select Sine (F1).

Input: N/A 3. Press the Freg/Rate

key, followed by 1 +
kHz (F5).

4. Press the MOD key,

selectMORE (F6), P
SUM (F1), SUM Freq

(F3).

5. Press1+0+0+Hz T
(F2). ) ——

6. Press the MOD key,

selectMORE (F6), —
SUM (F1), SUM Ampl

(F2).

7. Press 5+ 0+ % (F1).
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8. Press the MOD key,

selectMORE (F®6), ST T
SUM (F1), Shape (F4)
Triangle (F3).

9. Press MOD, MORE

(F6), SUM (F1), e —
Source (F1), INT (F1).

10.Press the output key.

PWM Modulation

Example: PWM modulation. 800Hz carrier wave. 15kHz
modulating sine wave. 50% duty cycle. Internal source.

Output 1. Press Waveform and

select Square (F2).

2. Press the MOD key,

MORE (F6),PWM

(F2).

Input: N/A 3. Press the REQ/Rate ) .
key, followed by 8+ 0 @
+0+Hz (F4).

4. Press the MOD key,

selectMORE (F6), Sraor | o |
PWM (F2), Shape e

(F4), Sine(F1).

5. Press the MOD key,

MORE (F6),PWM
(F2), PWM Freq (F3).
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6. P 1+5+kH (—
s+ s+
7. Press theMOD key,

MORE (F6),PWM
X

(F2), Duty (F2). —

8. Press 5+ 0 + %{F1).
9. Press the MOD key,

MORE (F6),PWM
(F2), Source (F1), INT

(F1).

10.Press the output key.

Sweep

Example: Frequency sweep. Startfrequency 10mHz, stop frequency
1MHz. Log sweep, 1 semnd sweep, manual trigger.

1. Press Sweep, Start

(F3).

2. P 1+0 H (r—
(S)Sjs +0 + mHz

3. Press Sweep, Stop

(F4).

Input: N/A 4. Pressl+ MHz (F5).
5. Press Sweep,

Type/MOD (F2), T
Functions (F3),Log -
(F2).
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6. Press Sweep, SWP

Time (F5).

7. Press 1 +SEC(F2).
8. Press Sweep,TRIG

Type (F6), Manual
(F3).

9. Press the output key.

10.PressTrigger (F1).

Burst

Example: Burst mode, N-Cycle (Internally triggered), 1kH z burst
frequency, burst count =5, 10ms burst period, Oeburst phase,
internal trigger, 10us delay.

Output 1. Press FREQ/Rate 1

kHz (F5).

2. Press Burst, N Cycle

(F1), Cycles (F1).

Input: N/A 3. Press 5 + Cyc(F5).
4. Press Burst, N Cycle

(F1), Period (F4).

5. Press 1 +0 +msec 1 R0 |
iy OlO]
6. Press Burst, N Cycle

(F1), Phase (F3).
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7. Press 0 + Degree (B).
8. Press Burst, N Cycle

(F1), TRIG Setup (F5),

INT (F1).
9. Press Burst, N Cycle

(F1), TRIG Setup (F5), —
Delay (F4). .

10.Press 1 + 0 tUSEC (—
by
11.Press the output key.
ARB

ARBAdd Builtin Waveform

Example: ARB Mode, exponential rise. Start 0,length 100,scale
32767.

Output 1. Press ARB, Built in

(F3),Basic (F1)More _——_ _____
(F5), Exp Rise (A).

2. Press Start (F1), 0 +

Enter (F5).
" 00, Erier (5

Kdnf g
.
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4. Press Scale (F3), e . . .
32767, Enter (F5), @ @
Done (F4).

ARBAdd Builtln Waveform- Pulse

Example: ARB Mode, Pulse. Start 0, Frequency 1kHz, Duty 25%.

Output 1. PressARB, Builtin
(F3), Basic (F1), More

, ) .
(F5), Pulse (F4).
2. Press Fremqiency (F1),

1, kHz (F5).
3. Press Duty (F2), 25, - .@ “
%(F5). - O

ARBAdd Point

Example: ARB Mode, Add point, Address 40, data 30,000

1. Press ARB, Edit (F2),

Point (F1), Address
(F1).

2. Press 4 +0 + Enter ‘ ‘ mm—
Prs olo]

3. Press Data(F2), ———
3+0+0+0+0, Enter -
(FS) O ==

Facqrr |
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ARBAdd Line

Example: ARB Mode, add line, address: data (10:30, 50:100)

1. Press ARB, Edit (F2),

Line (F2), Start ADD

D s
2. Press 1+ 0 + Enter (=
iy

3. Press Start Data (F2), ppeag
3 + 0, Enter (F5). -

|
Dndq

4. Press Stop ADD (F3), - .‘ .@
5+ 0, Enter (F5). I @
|

5. Press Stop Data (F4), fFacs | . . .
1+ 0+ 0, Enter (F5), ik @@
Done (F) R

ARBOutput Sedion

Example: ARB Mode, output ARB waveform, start 0, length 1000.

1. Press ARB, Ouput

(F6).
2. Press Start (F1), 0 + g —
Enter (F5). .

3. Press Length (F2), 1 + gerER . . .
0 + 0+ 0, Enter (F5). @ @
o
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ARBOutput N Cycle

Example: ARB Mode, Output N Cycle, Start 0, Length 1000, N Cycle
10.

Output 1. Press ARB, Output
(Fe). .
2. Press Start (F1), 0 + grm . mm—
Enter (F5). O,
3. Press Length (F2), 1 + e . . .
0 + 0, Enter (F5). @ @
Drredq 7‘

4. Press N Cycle (F4).

5. Press Cycles (F1)1 + gvomm . . —
0, Enter (F5) @

6. To trigger the output
once, press Trigger
(F5).

ARBOutput Infinite Cycles

Example: ARB Mode, output N cycle, start 0, length 1000, cycles
infinite.

Output 1. Press ARB, Output
(F6). o

2. Press Start (F1), 0 + g me—

Enter (F5).
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3. Press Lengh (F2), 1 + grrm . . .
0 +0, Enter (F5). L |O10]0)
o=

4. Press Infinite (F5).
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Utility Menu

Save

Example: Save tomemory file #5.

1. PressUTIL, Memory

(F1).

2. Chooseafile using '/\‘
the scroll wheel and @

press Store(F1), press
Done (F5).

Recall

Example: Recallmemory file #5.

1. Press UTIL, Memory

(F1).

2. Choose a file using '/\‘
the scroll wheel and @
press Recall(F2),
press Done (F5).

Interface GPIB

Example: GPIB interface, address 10.

GPIB 1. PressUTIL, Interface (e bd | Fom |
GPIB ) (FZ), GPIB (Fl),

Address (F1).

2. (PFrg)ss 1+ 0 +Done
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InterfaceLAN

Example: LAN interface, DHCP IP configuration .

LAN 1. Press UTIL, Interface
- (F2),LAN (F3).
2. PressConfig (F2),
DHCP (F1).
3. Press Done (F3).

4. Socket Port Number :
1026

Interface USB

Example: USB interface.

-~ 1. Press UTIL, Interface
(F2), USB (). -

USB B

Dual ChanneFrequency Coupling

Example: 1kHz offset coupling . AFG-3022, 3032 only.

1. Press UTIL, Dual Ch B B

(F5), Freq @l (F1).

2. PressOffset (F2), 1+

0 + kHz (F4).
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Dual ChannelAmplitude Coupling

Example: Amplitude coupling . AFG-3022, 3032 only.

1. Press UTIL, Dual Ch ever @ ok |

(F5), Ampl Cpl (F2).

2. Press ON (F1). NI

Dual ChannelTracking

Example: Inverted tracking . AFG-3022, 3032 only.

Output 1. Press UTIL, Dual Ch q bj mf

(F5), Tracking (F3).

2. Press Inverted (F3).

51



GUYINSTEK AFG3021/3022/3031/3032 User Manual

IQ Waveform

Setup

Example: type : QPSK(NATURAL) , source: Random, symbol rate:
3.84MHz

1. Press UTIL,IQ (F6). -
2. Press Type (F1), PSK

(F4), QPSK(F2) and
NATURAL (F1)

3. Press Return (F6) for
several times to back
to the main menu.

4. Press Source (F2) and [y
Random (F1).

5. PressFREQ/Rate ——
key,3+.+8+ 4 and
MHz (F6) =

6. Press Output key on

the front panel.
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Menu Tree

Convention Use the menu trees as a handy reference for the
function generator functions and properties. The AFt
3021/3022/3031/3032menu system is arranged in a
hierarchical tree. Each hierarchical level can be
navigated with the operation or soft menu keys.
Pressing the Return soft key will return you to the
previous menu level

For example: To set thmterface to USB
(1)Press the UTIL key.
(2)TheInterfacesoft-key.

(3) USB
Level 1
Level 2
| &) | | |
Level3 — [  GPIB Use | LAN | Rewrn |
Gotothe
Level 4 Clear UTIL T
Done Interface 1
Level 5
Return LAN menu

Waveform

Waveform

( sSine | square | Triangle | Pulse | Ramp | More |

Duty SYM
% Go to the % Go to the
Return Pulse menu Return More menu
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Waveform- Pulse

Waveform

[ widh | Duty | Rise | Fall ] EdgeTime | Extended |
nSEC % nSEC nSEC nSEC ON
uSEC Return uSEC UuSEC uSEC OFF
mSEC mSEC mSEC mSEC Return
SEC SEC SEC SEC
Return Return Return Return

Waveform- More

[ Noise [ Harmonic | DC | Return |
[ Total | Type | Order | Display | Return ]
Enter Even Order Frequency
Return Odd Enter Time
All Return Return
User Ampl
OFF mvVPP
ON VPP
[ Return Return
Phase

54
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ARBDisplay

| | | | | |

[ Horizon | Vertical | NextPage | Back Page | Overview | Return |

[ Start ] Low ]

Clear Clear
Enter Enter
Return Return
[ Length | High ]
Clear Clear
Enter Enter
Return Return
[ Center | Center |
Clear Clear
Enter Enter
Return Return
Zoom in Zoom in
Zoom out Zoom out
Return Return
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ARBEdit

[ Point | Line | Copy | Clear

| Protect | Return |

[ Address [ Start ADD ] Start [ Start

| A

Clear Clear Clear Clear Done
Enter Enter Enter Enter
Return Return Return Return Start
Clear
[ Daa | StartData | Length | Length |  g£o
Clear Clear Clear Clear Return
Enter Enter Enter Enter
Return Return Return Return Length
Clear
[ Return | StopADD | Paste To Done Entor
Clear Clear All Return
Enter Enter
Return Return igeotﬂl?n Done
Stop Data Done Unprotect
Return Done
Clear Return
Enter Return
Return
Done
Return
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ARBBUIlt-in

Note: The following menu tree only lists where eachbuilt -in ARB
waveform is located.

[ Basic | Commonil]| Common2]| Math More | Retrn |
| | | | |
Sine abstan attalt dlorentz Trig
Square havercosine |  rectpuls In Window
Ramp sinever stepresp sqrt Medical

Sinc abssin diric_even since AutoElec
Exp Rise haversine roundhalf lorentz
Exp Fall stair_down trapezia xsquare
DC absinehalf diric_odd gauss
Pulse n_pulse sawtoot
stair_ud tripuls
ampalt gauspuls
negramp sinetra
stair_up
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ARRBBLUIlt in-Basic
Not e:

built -in ARB waveforms are mostly identical to the ones listed below.

For

brevi

ty,
Built-in menu tree system. The operation menu keys for all the other

only

t he

0OBasi

[ sSne | squae | Ramp | Sinc | More | Retrn |
[ stat | stat | Stat [ Star Go to ARB
Clear Clear Clear Clear Built in -
Enter Enter Enter Enter Basic T
Return Return Return Return More menu
[ Length | Length | Length | Length
Clear Clear Clear Clear
Enter Enter Enter Enter
Return Return Return Return
[ Scale | sScale | Scale | Scale
Clear Clear Clear Clear
Enter Enter Enter Enter
Return Return Return Return
Done Done Done Done
Return Return Return Return
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ARRBBUuIlt in-More

| Trig ] Window I Medical [ AutoElec [ Return ]

arctt:os barthannwin Cardiac
arc T]” chebwin EOG
Sec kaiser EEG l 1SO16750_2 l
arcicoth bartlett EMG Sp
arc ar:‘ flattopwin PLETH VR
sin triang RESP
aéggic blackman ECG1 ISO7637_2
tan hammmg ECG2 TP1
tukeywin ECG3 TP2A
arcsec ;
. bohmanwin ECG4 TP2B
co hann ECG5
tanh TP3A
] ECG6 TP3B
arcsin
ECG7 TP4
cse ECG8
arcsinh TP5A
ECG9 TPSB
sec ECG10
ECG11 IGNITION
ECG12
ECG13
ECG14
ECG15
LFPULSE
TENS1
TENS2
TENS3
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ARBSave
ARB
[ Start I Length I Memory I UsB I Return ]
Clear Clear Select Select
Enter Enter Return New Folder
Return Return Enter Char
Back Space
Save
Return
Enter Char
Back Space
Save
Return
ARBLoad
ARB
Load
To I Memory I UsB [ Return ]
Clear Select Select
Enter Return Return
Return
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ARBOutput

ARB

Output

[ stat | Length | Gae | NCycle | Infinite | Return

| | | |
Clear Clear Pos Cycles

Enter Enter Neg Clear
Return Return Return Enter
Return
EXT
Manual
Trigger
Return
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MOD

AM | Fm | Fsk | pPv ] Psk | More |

AM | Source | Source | PhaseDev | Source ]

Source INT INT Degree INT
Depth EXT EXT Return EXT
AM Freq Return Return PM Freq
Snae [ FreqDev_| Hop Freq povm PSK Phase
Return uHz uHz Hz Degree

mHz mHz kHz
AM(DSB-SC) Hz Hz Return :PSK Rate
Source kHz kHz I
Depth MHz MHz :Shape mHz

AM Freq Return Return Sine k':'Z
Square .

iﬂiﬁ: [ FM Freq I FSK Rate ] Tr?angle MHz

Return mHz mHz UpRamp Return

Hz Hz DnRamp Return
Return KHz KkHz Return
[ Return I Return Return

Shape Return

Sine
Square
Triangle
UpRamp
DnRamp
Return
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MOD-AM

[ AM  JAm(DsB-sC)]

[ Source ][ Source ]

INT INT
EXT EXT
Return Return

[ Depth ][ Depth ]
% %
Return Return

[ AMFreq ][ AMFreq |
mHz mHz
Hz Hz
kHz kHz
Return Return

[ sShape | Shape
Sine Sine
Square Square
Triangle Triangle
UpRamp UpRamp
DnRamp DnRamp
Return Return

[ Phase |[ Phase |
Degree Degree

[ Return ][ Retrn ]

63



GYINSTEK

AFG3021/3022/3031/3032 User Manual

MOD-SUM & PWM

[ sum PWM
[ Source Source
INT INT
EXT EXT
Return Return
[ SUM Ampl I Duty
% %
Return Return

[ SUM Freq | PWM Freq |

mHz mHz
Hz Hz
kHz kHz
Return Return
Shape Shape
Sine Sine
Square Square
Triangle Triangle
UpRamp UpRamp
DnRamp DnRamp
Return Return
Return Return
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SweepTypeéMOD = Frequency

| | |

( TRIG Type | Type/MOD | Stat | Stop | SWP Time |  More |

INT Type uHz uHz mSEC Go to the
EXT Freq mHz mHz SEC Sweep -
Manual Ampl Hz Hz Return Frequency -
Trigger Return kHz kHz More menu
Return Mode MHz MHz
Cont
OFF Cote Return Return
TRIG Time Repeat
mSEC Retu‘m
Return Linear
Return
Sawtooth
Triangle
Return
SweepMore

More

[ span | Center | Reurn |

uHz uHz
mHz mHz
Hz Hz
kHz kHz
MHz MHz
Return Return
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SweepTypdMOD = Amplitude

[ TRIG Type I Type/MOD I Start [ Stop [ SWP Time [ Return ]

INT Type dBm dBm mSEC
EXT Freq mVRMS mVRMS SEC
Manual Ampl VRMS VRMS Return
Trigger Retum mVPP mVPP
Return Mode VPP VPP

Cont
OFF ote Return Return
TRIG Time Repeat
MSEC Retu.rn
Return Linear

Return

Sawtooth

Triangle

Return
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BurstN Cycle

QUICK REFERENCE

[

Cycles Infinite

[ |

Phase

I

Period

| TRIG Setup | Return

)

Clear
Cyc
Return

Clear
Degree
Return

Burst-Gate

uUSEC

mSEC
SEC

Return

Int
EXT

Rise
Fall

Return

Manual

Trigger
Return

nSEC
uSEC
mSEC
SEC
Return

Gate

[ Polaity | Phase | Retun |
Pos Clear
Neg Degree
Return Return
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CH1/ CH2 (AFG3022/AFG3032 Only)

Co ()

[ Load | Phase [ DSO-Link |
50 OHM 0 Phase Search
High 2 Sync Int CH1
Return Degree CH2

Align Phase CH3
Return CH4
Return

UTIL (AFG3021/3031)

[ Memory | Inteface | cCal. | Load | System | DSO-Link ]
Store Go to tlhe Self Test 50 OHM Go to t_he Search
Done UTIL i Software Hiah Z UTIL i CH1
Return Interface Version 9 System CH2

Return
Recall menu Upgrade menu CH3
Done Return CH3

Done
Return

Delete All

Done
Return

Return
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UTIL (AFG3022/AFG3032)

UTIL

[ Memory | Interface | cal. | System | DualCh | IQ ]
Store Go to the Self Test Go to the Go to the Go to the
Done UTIL ¥ Software UTILT | 71y pual | UTILT 1Q
Return Interface Version System Ch menu menu
Recall menu Upgrade menu
Done Return
Done
Return
Delete All
Done
Return
UTIL-Interface
[ ePB | usB | LAN | Reun |
Gotothe
Clear UTIL ¥
Done Interface -
Return LAN menu
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UTIL-Interface- LAN

Interface

[ Remote [ Config [ Done I Return ]

DHCP
Auto IP

Manual

Go To
UTIL T Interface
i LAN Config T

Manual menu

Enter Char
Done
Return

Done
Return
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UTIL-InterfaceLAN-ConfigManual

Interface

Manual

[ IPAddr | NetMask | Gateway | Done | Return |

Done Done Done

Clear Clear Clear

Return Return Return
UTIL-System

[ Language |[Display Opt.| ClkSource | Beep | More | Return |

Display | INT
Engllsh Suspend EXT Last
ON EXT Sync Default
Return _Retum Return Retm
Brightness
Enter Select
Return Return
Display
Single
Dual

Return
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UTIL-Dual Channel

Dual Ch

[ FreqCpl | AmplCpl | Tracking | Retun |

OFF ON OFF
Offset OFF ON
UHz Return ARB Data
T4HZ Ampl
y4
KHz Inverted
MHz Return
Return
Enter
Return
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UTILIQ

UTIL

Q

[ Type | Souce | Display | Ratio |

Go to the Random Zoom in Enter
UTILT 1Q - Pattern Zoom out Return
Type menu 0011
o 00001111
8+0+8*1
16*0+16*1
32%0+32%1
Return
UTIL-IQ-Type

Ask | wmsk | Fsk

—

Psk | Apsk | oqam |

% 2FSK BPSK 16APSK 16QAM
4FSK QPSK 32APSK 32QAM
8FSK 64QAM

Gotothe UTILT IQT
Type i PSK menu

DQPSK
OQPSK
pi/4 QPSK
pi/4 DQPSK

Go'to the UTIL T 1Q
Type i PSK menu

8PSK

Go'to the UTIL T 1Q
Type i PSK menu
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UTIL-IQ-TypePSK

UTIL

((BPSK ] QPSK_ ] DQPSK ]| OQPSK |pi/4 QPSK]pi/4DQPSK] BPSK ]

NATURAL NATURAL NATURAL
GRAY NADC GRAY
DVB_S2 APCO025 DVB_S2

WCDMA PHS

TETRA
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Default Settings

Here are the default panel settings which appear when

pressing the Preset key.

Output Config.

Modulation
(AM/FM/FSK)

Sweep

Function
Frequency
Amplitude
Offset
Output units

Output terminal

Carrier Wave
Modulation wavefor ms
AM Depth

FM Deviation

FSKHop Frequency
FSK Frequency

PWM Duty

PWM Frequency

Modem Status

Start/Stop frequency
Sweeptime
Start/Stop amplitude
Sweep function

Sweep status

Sine wave
1kHz
3.000 Vpp
0.00V dc

Vpp
50Y

1kHz Sine wave
100Hz Sine wave
100%

100Hz

100Hz

10Hz

50%

20kHz

Off

100Hz/1kHz

1s

1.00033.000 Vpp
Linear

Off
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Burst Burst Frequency 1kHz
Ncycle 1
Burst period 10ms
Burst starting phase Oe
Burst status Off
Trigger Trigger source Internal (immediate)
Interface config. GPIB Address 10
Interface uUsB
LAN DHCP
Calibration Calibration Menu Restricted

76



GYINSTEK

OPERATION

OPERATION

The Operation chapter shows how to output basic waveform
functions. For details on modulation, sweep, burst and arbitrary
wavefor ms, please see the Modulation and Arbitrary waveform
chapters on pages95and 188 For information on the dual channel
and multi -unit operation, please see pagel91& 200 respectively.

Selecta Channel..........ccooviiiiiiiiiime e 8
CHILICH2Z. it 78
Select a Waveform........coooveviiiiiiiiiicee e 79
SINE WAVE........viiiiiiiiiceie e 79
Setting @ Square Wave.........ccccoeveeeeeiiieenniiee e 79
TrHANGIE WAVE........oiiiiiiiiiiiiiee e 80
Setting the Pulse Width..........coocooiiiiiiiini e, 81
Setting he Pulse Rise & Fall Time........cccovoveeeviiiiinnnn 82
Setting the Pulse EAge Time........cccceveviiiieiiieeeeiiiiee e 83
Setting the Pulse DUty TiMe.......cccooveeeiiiiienieieeiiiiee e 84
Setting the Pulse Extended mode.............cccceeeeiiineen. 85
Setting @ RaAMPL...ccoiiiiiiiiieei e 86
NOISE WAVE.......eiiiiiiiiiiiiiieie et 87
Harmonic Wave...........cccooiiiiiiiiieeeiiieecee e 87
HarmoniC OFder.........coouiiiiiiiieiaeieicee e 88
Harmonic CharacteristiCs...........ccuuvveeieeeiiiiiieeee e 90
DC WAVE.....cco oo 91
Setting the Waveform Frequency..........cccoocvviveeieennnnns 92
Setting the Amplitude...........ccoooiiiiiiiiiiiii a3
Setting the DC OffSeL.........uvviiiiiiiiiiiiieee e 94
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Select a Channel

As the AFG-3022 or AFG-3032 are dual channel models,the desired
output channel must first be selected before assigning the operation
for that channel.

CH1/CH2

Panel Operation 1. Press theCH1 or CH2 key.

CH1

2. The selectedchannel will be visible while the
deselected channel will be dimmed .

In the screen shot below, CH1 is selected.

ikl | FREQ 1.000000000 kHz
AMPL 3.000 Vpp |Phase 0.0 °
DC Offset 0.00 Voo

[4—1/FREG—] <
(e (e (e (e (e (|

78



GYINSTEK OPERATION

Select a Waveform

The AFG-30XX can output 8 standard wavefor ms: sine, square,
triangle, pulse, ramp, noise, harmonic and DC wavefor ms.

Sine Wave

Panel Operation 1. Press the Waveform key. @

2. Press F1 (Sine).

Crll |FREQ  1.000000000 kHz
AMPL 3.000 Vpp |Phase 0.0 °
DC Ofiset 0.00 ¥oe

j4—1/FREQ—m] i -

ER e e

Setting a Square Wave

Panel Operation 1. Press the Waveform key. @

2. Press F2 (Square) to create a

square waveform.

3. Press F1 (Duty). The Duty

parameter will be highlighted
in the parameter window.
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4. Use the selector keys and
scroll wheel or numberpad O ©®© ©®
to enter the Duty range. 0JO)

5. Press F5 (%) to choose % -
units. )

Range Frequency Duty Range

C25MHz 20%~80%
(20MHz AFG3021/3022)
25MHz~CBOMHz 40%~60%

Czll || FREQ 1.000000000 kHz

AMPL 3000 vee [Pnase 0.0 ° RS
DC Offset 0.00 Vo
DUTY 50.0 %

oty

Triangle Wave

Panel Operation 1. Press the Waveform key. @

2. Press F3 (Triangle). -
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Crll |FREQ  1.000000000 kHz
AMPL 3.000 Vpp |Phase 0.0 °
DC Ofiset 0.00 Yoe

et

| 4—1/FREG—|

¥
I | — | ——

Setting the Pulse Width

The pulse width setti ngs depend on the rise & fall time settings or
the edge time setting and the period settings, as defined below:
Pulse Width - 0.625 * [(Rise Time- 0.6nS) + (Fall Time- 0.6nS)]" 0

Period ° Pulse Width+ 0.625 * [(Rise Time- 0.6nS)+(Fall Time-
0.6nS)]

Pulse width is defined as the time from the 50% rising edge
threshold to the 50% falling edge threshold of one full period.

g—— Period

Rise time Fall time

See pageB2to set therise and fall time settings and page 83 for the
edge time settings. Alternatively, instead of setting the pulse width,
the pulse duty can be set see page84 for details. The Extended
Mode function extends the setting range of the pulse duty to 0%-
100%and the setting range of the width to 0.00ns-1000ks(see page

85).

Panel Operation 1. Press the Waveform key. w
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2. Press F4 (Pulse) to create a

pulse waveform.

3. Press F1 (Width). The Width

parameter will be highlighted
in the parameter window.

4. Use the selector keys and
scroll wheel or numberpad © © ©
to enter the pulse width. ©0)JO)
5. Press F2~F5 choose the unit [ ~ [
range. Cer ) Cea )
Range Pulse Width 20ns~999.83ls
& Resolution  Freq< 25MHz
Note

(20MHz AFG3021/3022): 0.0Lns
pulse width(or 3 digit resolution)

Freq< 8.5 kHZ: 0.000% duty cycle

ikl | FREQ 1.000000000  kHz
AMPL 3.000 Vep |Phase 0.0 °
DC Offset  0.00 Yoo
WIDTH 500.000 uSec
Rise Time 10.00 uSec
Fall Time 10.00 uSec

Setting the Pulse Rise & Fall Time

Panel Operation 1. Press the Waveform key. @
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2. Press F4 (Pulse) to create a

pulse waveform.

3. Press B (Rise) or F4 (Fall).

The Rise or Fall parameter
will be highlighted in the
parameter window.

4. Use the selector keys and
scroll wheel or number pad OJO)
to enter the rise or fall time. ®
5. Press F2~F%o choose the ~ N
unit range. (1 )
6. Repeat the above steps for the opposite edge
time.
Range Minimum 9.32ns~ 79989ks
rise/fall time:
& Minimum rise/fall time should be greater than 0.01%
Note of period.
& Duty Width - 0.625 * [(Rise Time 0.6nS) +
Note

Considerations: (Fall Time-0.6nS)]" 0

Period® Width+ 0.625 * [(Rise Time
- 0.6nS)+(Fall Time 0.6nS)]

Setting the Pulse Edge Time

The edge time sets the rise and fall time to the same value. The edge
time setting can affect the settable pulse width time.

Panel Operation 1. Press the Wavdorm key. @
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2. Press F4 (Pulse) to create a
pulse waveform.

3. Press 5 (Edge Time). The
Edge Time parameter will be

=
=

highlighted in the parameter

window.

4. Use the selector keys and
scroll wheel or numberpad & ©®© ©®
to enter the edge time. ©0)JO)
5. Press F2~F3o choose the ~
unit range. (1) (e4 )
Range Edge Time Range 9.3ns~79989%ks
A Minimum edgetime should be greater than 0.01% of
Note period.
A Duty Width - 1.25 *
Note

Considerations:

(Edge Time-0.6nS)" 0

Period Pulse Width +
1.25*(Edge time-0.6ns)

0.0001% duty cycle resolution

Setting the Pulse Duty Time

Instead of setting the pulse width of the pulse, the duty of the pulse
canbe set.The settable duty times depend on the rise & fall time

settings, as defined below:
Duty °
Or

Duty ’

84
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Panel Operation 1.

Press theWaveform key. @

2. Press F4 (Pulse) to create a
pulse waveform. -
3. Press R (DUTY). The DUTY CTSX -
parameter will be highlighted -
in the parameter window.
4. Use the selectorkeysand O ©
scroll wheel or number pad  © ©
to enter the duty time. ©
oJo)e)
5. Press F1 to choose the % unit.
Range Duty Range 0.0170%~99.983%

Resolution 0.0001%

Setting the Pulse Extended mode

The Extended Mode function extends the setting range of the pulse

duty and the width.

Panel Operation 1.

Press the Waveform key. @

Press F4 (Pulse) to create a

pulse waveform.

Press F6 (Extended) to enter

the Extended menu.

. PressF1 (ON) or F2 (OFF) to

enable or disable the

extended mode.
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Range Duty RanggExtd.) 0.0000%~1000000%
Resolution0.0001%

Width Range (Extd.) 0.00ns~1Q00ks

A Loss may occur if the pulse width is beyond the
Note setting range of the normal modeThe pulse may
vanish at times.

& The setting range of the rise and fall times are limite

Note by the pulse width and thérequency as in normal
mode.

Settinga Ramp

Panel Operation 1. Press the Waveform key. @

2. Press F5 (Ramp) to create a

ramp waveform.

3. Press F1 (SYM). The SYM -_
parameter will be highlighted —

in the parameter window.

4. Use the selector keys and ©
scroll wheel or number pad

to enter the symmetry
percentage. OO ®
5. Press F5 (%) to choose %
units. S
Range Symmetry 0%~100%

86



GYINSTEK OPERATION

Crll |FREG 1000000000 kHz
AMPL 3000 Vep |Phase 0.0 °
DC Ofiset 0.00 Voo
SYMM 500 %

Noise Wave

Panel Operation 1. Press the Waveform key. @

2. Press F6 (More). Cned

3. Press A (Noise).

Skl
AMPL 3.000 Vpp |
DC Ofiset 0.00 ¥Yoe

j4—1/FREC— 1] &

Harmonic Wave

The harmonic wave function creates a harmonic sine wave with a
designated number of harmonics.

PanelOperation 1. Press the Waveform key. @
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2. Press F6 (More).
3. Press F2 (Harmonic).
4. Press A (Total) to choose the

total number of harmonics.
This includes the
fundamental harmonic.

5. Use the selector keys and ©
scroll wheel or numberpad © O ©
to enter the number of
harmonics. O0O®
Range Number of harmonics 2 ~ 8

6. Press F1 (Enter).

Cill |FREQ  1.000000000 kHz
AMPL 3.000 Vep |Phase 0.0 °
DC Offset 0.00 Yoo

Total 2
Type:

AR R

Harmonic Order

After the total number of harmonics ha s been selectedabove), you
can also select which harmonic orders are used odd, even, all or a
user-defined set.

Panel Operation 1. Press the Waveform key. @
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2. Press F6 (More).
3. Press F2 (Harmonic).

4. Press R (Type).

5. Press F1 ~ F4 to chose which ~
harmonic orders to include in (e ) (e )

the resultant harmonic
waveform.

m

You may have to wait a short while for the meter to
&Note process the waveform.

Range Harmonic Even, Odd, ALL, User

Selecting User 1. If User was chosen, each order can be
Defined Orders individually selected or deselected.

2. Turn the User defined orders on or off:

Turn the scroll wheel to move @

the cursor to the desired
order in the 0
parameter on the waveform
display screen.

1 Selected orders are shown as green dots.
1 Deselected orders are shown as grey dots
1 The cursor is shown as a yellow dot.
1

Orders are shown from 1st (left side) to 8t
(right side).
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Selected orders

Total 8
ol el

(|
Return

Cursor Deselected orders

3. Turn the selected order on or RS NM

off using the F1 or F2 soft (e0 ) (e )
keys.

cill |FREQ  1.000D00000  kHz
AMPL 3000 Vep |Phase 0.0 °
DC Ofiset 0.00 Voe

Total &
.

(|

Harmonic Characteristics

The amplitude and phase of each harmonic order can individually
set By default the amplitude is the same as the fundamental
frequency and the phase is set to O.

Parel Operation 1. Press the Waveform key. @

2. Press F6 (More).
3. Press F2 (Harmonic).
4. Press B (Order).
5. Press F1 (Order).
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6. The Order parameter will become highlighted

in red.
7. Use the selector keys and OJOJO)
scroll wheel or number pad  ©
to select an order. OJO)
oJole)

8. Press F5 (Enter).

9. Press F2 (Amplitude).

10.Use the selector keys and
scroll wheel or number pad
to set the amplitud e of
previously selected order.

11.Choose the amplitude unit by ~
pressing F4~F5. (E1 ) (Ces )

12.Press F3 (Phase). Og'rd

13.Use the selector keys and @
scroll wheel or numberpad © © ©
to set the phase ofthe

previously selected order. ©)
14.Press 5 (Degree).

DC Wave

Panel Operation 1. Press the Waveform key. @

2. Press F6 (More).
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3. Press F3 (DC).

AMPL
DC Offset 0.3000 Yoo

(e (e (|
Hoise Harmonic

Setting theWaveformFrequency

Panel Operation 1. Press the FREQ/Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.

3. Use the selector keysand
scroll wheel or numberpad & ©®© ©®
to enter the frequency. OO
4. Choose a frequencyunit by = ~
pressing F2~F6. (er ) (&5 )
Range Sine 1leHz~30MHz(20MHz AFG3021/3022)

Square  1eHz~30MHz(20MHz AFG-30213022)
Triangle 1leHz~1MHz
Pulse 1leHz~25MHz (20MHz AFG3021/3022)
Ramp leHz~1MHz
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ikl

1.000000000  kHz

AMPL

3.000 Vep |Phase 0.0 °

DC Offset

0.00 ¥oe

Setting the Amplitude

OPERATION

Panel Operation 1. Pressthe AMPL key.

in the parameter window.

. The AMPL parameter will become highlighted

Q

. Use the selector keysand 0JO) Za
scroll wheel or number pad ~ © N
to enter the amplitude. O]
oJo)e)
. Choose a unittype by L ~
pressing F2~F6. (e ) (es )
Range 50Y oad High z
Range ImVpp~-10Vpp 2mVpp~20Vpp
Unit Vpp, Vms, dBm
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cill |FREQ  1.000D00000  kHz
AMPL 3000 Vop |Phase 0.0 °
DC Ofiset 0.00 Voe

set
fe—irraca—»{ ]
o T T T | —

Setting the DC Offset

Panel Operation 1. Press the DC Offset key.

2. The DC Offset parameter will become
highlighted in the parameter window.

3. Use the sekctor keys and . 0O,
scroll wheel or numberpad © O © @
to enter the DC Offset. 0XOJO)
0o T

@..

4. Press F5 (mVDC) or F6 (VDC)
to choose a voltage range.
E5

50Y oad High Z
Range +5\c +10\c

ikl | FREQ 1.000000000 kHz
AMPL 3000 Vpp |Phase  00° Y
DC Ofiset 0.00 Yoo i
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The AFG-3021,AFG-3022,AFG-3031 & AFG-3032Arbitrary
Function Generators are able to produce AM, FM, FSK and PWM
modulated wavefor ms as well as swept waveforms (frequency,
amplitude) and burst waveforms . Depending on the type of
waveform produced, different modulation parameters can be set.
Two different modulation mode s can be activeat the same time for
the AFG-3022 & AFG-3032.

Amplitude Modulation (AM & AM(DSBSCQC))........... 98
Selecting AM or AM (DSESC) Modulation...................... a8
AM Carrier SNape........cccovvvveeiiiiieeree e 100
Carrier FreQUENCY.......ccouiuiieiieeee e 100
Modulating Wave Shape..........ccccveeviiviiiiieeeniieeeee 101
AM FrEQUENCY...cciiiiiiiiiriiieee et 102
AM PhaSe.....cooiiiiiiiiiie e 103
Modulation Depth...........ccooiiiiiiiiiiiiieeeeeee e 104
Selecting (AM)Modulation Source...........ccccveveeeeerinns 107
Frequency Modulation (FM)............cocoiiiiiiiicen 109
Selecting Frequency Modulation (FM)........................ 110
FM Carrier SNape.......ccccvvviiiiiieiiiieeeiece e 110
FM Carrier FreqQUENCY........vveiriieeeiiiie e 111
FM Wave Shape........cccociiiiiieiiieeeniee e 112
Modulation FreqUENCY.........ccvvevviviieiiieieesiee e 113
Frequency Deviation............cccceeiveeenieeeiiiiiee e 114
Selecting (FM) Modulation Source............ccocovveerrivenn. 115
Frequency Shift Keying (FSK) Modulatiaon.......... 117
Selecting FSK Mdulation.............cccocveeeiiiienniiceiineen 118
FSK Carrier Shape........cccoooveeeiiiiiiiiee e 118
FSK Carrier FreqQUENCY........ccuvveeriiieeiiee e 119
FSK HOP FreqUENCY.......cvvieiiiiiiieiiece e 120
FSK RALE.....eeiiiiiiiiiieiee e 121
FSK SOUICE......coiiiiiiiiiee et 122
Phase Modulation (PM)........cccooiiiiiiiiiiiiee e 124
Selecting Phase Modulation (PM)..........cccccceeviiiiiieenn. 125
PM Carrier Shape........cccceviiiiiiiiiiieeeiiiieee e 125
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96

PM Carrier FIeQUENCY.......cuveeeiieiiiieiieeeeeiiiieeeeeeeeeeiins 126
PMWave Shape........cccccoviuviiiiiicecciiieeee e 127
Modulation FreqUueNnCY..........ccccuvveveeeeeiiiiieee e 128
Phase Modulation Deviation..............cccccevciriieeninnnns 129
Phase Shift Keying (PSK) Modulation................. 130
Selecting PSK Modulation............ccccevevieiiiiiiieiec e, 131
PSK Carrier Shape......ccccceeviiiiiieiiieecciiiieee e 131
PSK Carrier FreqUEeNCY........cccvvveeeeeeieiiiieee e eeeiivveee 132
PSK PhaSE.......cociiiiiiiiii e 133
PSK RAE......cciiiiiiiiiiiici e 134
PSK SOUICE......oeiiiiiiiiiiiiiic e 135
SUM Modulation.........coooiiiiiiiiiiiiceceeee 136
Selecting SUM Modulation..............ccocevvveerieeicvnnenennn. 137
SUM Carrier Shape........ccoocveeeveieeeiiiee e 137
SUM Carrier FITeQUENCY. .........eveiiiiieeiiiiaeniiee e 138
SUM Modulating Wave Shape...........cccoevvveeiiiieeninennn. 138
SUM FreQUENCY.....ccoiiiiiiiiieee ettt 139
SUM AMplitude........oooiiiiiieiiee e 140
SUM SOUICE.....oiiiiiiieiiiiie et 141
Pulse Width Modulation.................ccoevviiiiiennnnn. 143
Selecting Pulse Width Modulation..............c.ccccvvveeennn. 144
PWM Carrier Shape.........cccovviveeiiieeeiiee e 144
PWM Carrier FreQUENCY........cooveeeiiiiiieiieee e 145
PWM Modulating Wave Shape..........cccccevvevriiiennineenn. 145
Modulating Waveform Frequency...........cccveeevivreennee. 146
Modulation Duty CyCle..........ccovviiieiiiieeiiiee e 147
PWM SOUICE......oiiiiiiiiiiiiiiiiiieeee 148
RS LTS o 150
Selecting Sweep Mode..........ccocveeiiieiiinee e 151
SWEEP TYPEeiiiiieeiiiiee e 151
Setting Start and Stp Frequency/Amplitude................. 152
Center Frequency and Span..........cccoceveeiiivieenineeennnne 153
SWEEP MOUE. ..ottt 155
SWEEP FUNCHON......coiiviiiiiiiiie et 155
Sweep Waveform TYPe........coocvveeiiieeeiiee e 156
SWEEP TIME.iiiiiiiiiie et 157
Sweep Trigger SOUMCE......c.vvveirrieee e et 158
BUrst MOde. ... 161
Selecting Burst Mode. .........ceeeeviiieiiiieeeiieee e 161
BUISt MOES ... 161
BUrsSt FreqeNncCy........ooooeeeiiiiiii 162
Burst Cycle/Burst COUNt...........cccoviiveiriiieenieee e 163
INfinite BUrst CoOUNL........uvviiiiiiieiiiieeeecc e 164
BUISt PEriOd......oeiiiiiiiiiee e 165
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BUISE PRASE.....coiiiiiiiiiiie e 166
BUrst Trigger SArCe.......ccovvriiiieeiiiiiiiiee e 168
BUISt DEIAY.......co ittt e 169
Gated Trigger Polarity.......c..ccoevvviieiie e 170
Gated Trigger Phase.........ccccoovcvvviieeieeciiieeeee e 171
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Amplitude Modulation(AM & AM(DSBSQ)

An AM waveform is pro duced from a carrier waveform and a
modulating waveform. The amplitude of the modulated carrier
waveform depends on the amplitude of the modulating waveform.
The AFG-30XX function generator can set the carrier frequency,
amplitude and offset as well as internal or external modulation
sources.When using the function generator, only one type of
modulated waveform can be created at any one time for the selected
channel.

AM /’/\ //—\\

Waveform N Modulated Carrier

/ \ / \ Waveform

/ \
Modulating
waveform

‘“" ”ll lll” mp T

Modulating
—_ waveform

Selecting AMor AM (DSB-SC)Modulation

Panel Operation 1. Press the MOD key.

2. Press F1 (AM).
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Cil) [FREQ  1.000000000 KHz
AMPL 3.000 Voo |

DC Offset  0.00 Yoo
AM Phase 0o ° Type AM

AMDepth D0 % Source INT
AM Freq Shape Sine

3. Press F1 (AM).

Cill | FREQ 1.000000000 kHz

AMPL 3.000 vpp |
DC Ofiset  0.00 Yoo

AM Phase 0o ° Type AM
AMDepth  0.0% Source INT
AMFreq 100,000 Shape Sine

EEEEE
4. Orpress F2 (AM (DSB-SC))

Crll | FREQ 1.000000000

J kHz
AMPL 3.000 Vpp |

DC Ofiset  0.00 Yoo
AM Phase 0o ° Type AMDSB-SC
AMDepth  p0 % Source INT
AM Freq  100.000 Shape Sine
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AM Carrier Shape

Background Sine, square, triangle, ramp, pulse, noise or
arbitrary wavefor ms can be used as the carrier
shape. The default waveform shape is set to sine.
Harmonic and DC are not available as a carrier
shape. Before the carrier shape can be selected,
choose AM modulation mode, see page35or 101

Select a Standarcl. Press the Waveform key. @
Carrier Shape

2. Press A~F5to choose the b~ [

carrier wave shape. (eo ) (e4 )
Select an 3. See theArbitrary waveform Page44 Pagel88
Arbitrary quick guide or chapter to use
Wavdorm Carrier  an arbitrary waveform.
Shape.
Range AM Carrier Shape sine, square,triangle,pulse,

ramp, noise, arbitrary waveform

Carrier Frequency

The maximum carrier frequency depends on the carrier shape
selected The default carrier frequency for all carrier shapes is 1kHz.

Panel Operation 1. With acarrier waveform,
press the FREQ/Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.
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3. Use the selector keys and
scroll wheel or number pad OJO)
to enter the carrier frequency. @ & @
4. Press F2~ to select the - .
frequency range.
Range Carrier ShapeCarrier Frequency
Sine 1uHz~30MHz
(20MHz AFG3021/3022)
Square 1pHz~30MHz
(20MHz AFG3021/3022)
Triangle 1uHz~1MHz
Pulse 1pHz~25MHz
(20MHz AFG3021/3022)
Ramp 1pyHz~1MHz
Noise N/A
ARB 125MHz to 1pHz

Modulating Wave Shape

The function generator can accept internd as well as external
sources. TheAFG-30XX has sine, square, triangle,up ramp and
down ramp modulating waveform shapes. Sine waves are the
default wave shape.

Panel Operation 1. Select MOD.

2. Press F1 (AM)followed by F1
(AM) or F2 (AM (DSB-SC)).

a ((Eo0 )

=
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3. Press F4 (Shape).

4. Press R~F5 to select the ~

waveform shape. (eo ) (ea)
Note Square wave 50% Duty cycle

UpRamp 100% Symmetry

Triangle 50% Symmetry

DnRamp 0% Symmetry

cill |FRE@  1.000000000  kHz
AMPL 3.000 vpp |
DC Ofisel  0.00 Voo

AM Phase 0o * Type AM
AM Depth 00 % Source INT
AMFreq 100000 Hz Shape Sine

AM Frequency

The frequency of the modulation waveform (AM Frequency) can be
set from 2mHz to 20kHz .

Panel Operation 1. Press the MOD key.

)
-
=

3. PressF3 (AM Freq).

2. Press F1 (AM) followed by F1
(AM) or F2 (AM ( DSB-SQC)).

102



GYINSTEK

MODULATION

. Use the selector keys and

. Press A~F3to select the Gy

. The AM Freq parameter will become

highlighted in the Waveform display area.

cill | FREQ 1.000000000 kHz
AMPL 3000 Vpp | Wﬁi
DC Offiset  0.00 Voo
AM Phase 00 *° Type AM

AM Depth 0.0 % Source Ih!T
AMFreq  100.000 Hz Shape Sine

=
Return

scroll wheel or number pad
to enter the AM frequency.

!

™
m
N

frequency range. (0 )

Range

AM Phase

Modulation frequency 2mHz~20kHz
Default frequency 100Hz

The phase of the modulation waveform (AM Frequency) can be set
from -180 to +180 degrees.

Panel Operation 1. Press the MOD key.

2. Press F1 (AM) followed by F1

(AM) or F2 (AM (DSB-SC)). —
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3. Press 5 (Phass.

4. The AM Phase parameter will become
highlighted in the display.

c:ll [[FREQ 1000000000 KHZ
AMPL 3.000 vep |
DC Offset  0.00 Yoo

AM Phase 0o ° Type AM
AMDepth  00% Source INT

Shape Sine

AMFreq  100.000 Hz

_—

5. Use the selector keys and 0XO0JO,
scroll wheel or numberpad © © @
to set the AM P hase.
oYoJo
Phase range -180 ~ +180 degres
6. Press A (Degree)to set. " Cdf qid |

Modulation Depth

The modulation depth determines the maximum and minimum
amplitude of the AM waveform.

For AM part, it indicates the ratio of the modulated waveform
without carrier wave to the carrier wave. The modulation depth (as
a percentage) is defined as follows.

Modulation Depth = 100 * (Modulated Wave Voltag€arrier Wave
Voltage) / Carrier Wave Voltage

On the other hand, for AM ( DSB-SC) part, it instead represents the
ratio of the modulated waveform to the carrier wave. The
modulation depth (as a percentage) is defined as follows.
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Modulation Depth = 100* Modulated Wave Voltage / Carrier Wave
Voltage

The maximum and minimum peak to peak voltage of the modulated
waveform can then be defined by:

AM : Vmax = Vpp = Vc * (1+Depth/100)
Vmin = Vc * (1-Depth/100)
AM(DSB-SC): Vmax = Vpp = Vc * Depth /100
Vmin=0
Below is a visual explanation of the relationship between the

modulation signal, carrier si gnal and the resulting output signal.
Note: Vpp is the amplitude setting on the AFG.

AM Waveform 4 Vm = Modulation Amplitude

Modulation
Signal
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AM (DSBSC) Vm = Modulation Amplitude
Waveform oo Y

Panel Operation 1. Press the MOD key.

2. Press F1 (AM) followed by F1 ()
(AM) or F2 (AM ( DSB-SC)).
e

3. Press R (Depth).

4. The AM Depth parameter will become
highlighted in the waveform display area .

c:l) |FRE@  1.000000000  kHz
AMPL 3.000 vpp |
DC Ofiset  0.00 Voe

AM Phase 0o * Type AM
AMDepth 0.0 % Source INT
AMFreq 100000 Hz Shape Sine
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5. Use the selector keys and
scroll wheel or number pad
to enter the AM depth .

6. Press F (%) to choose %

units.
Range Depth 0%~120%
Default depth 100%
Note When the modulation depth is greater than 100%, th

output cannot exceed +5VPeakkY load).

If an external modulatiorsource is selected
modulation depth is limited to + 5\rom the MOD
INPUT terminal on the rear panelFor example if
modulation depth is set to 100%, thethe maximum
amplitude is +5V, and the minimum amplitude iSV.

Selecting(AM) Modulation Source

The function generator will accept an internal or external source for
AM modulation. The default source is internal.

Panel Operation 1. Press the MOD key.

2. Press F1 (AM) followed by F1 (s
(AM) or F2 (AM ( DSB-SC)).
s

3. Press A (Source).

4. To select the source, press F1 [l ~
(Internal) or F2 (External). (eo ) (ex)

107



GUYINSTEK AFG3021/3022/3031/3032 User Manual

MOD

External Source Use the MOD INPUT terminal (/)
on the rear panel when using an

external source.

IHE

For AFG-30223032, using the CH1 or CH2 MOD
input depends on which channel is used for
modulation.

Note If an external modulation source is selected,
modulation depth is limited to = 5V from thé1OD
INPUT terminal on the rear panelFor example, if
modulation depth & set to 100%, then the maximum
amplitude is +5V, and the minimum amplitude iSV.

Cill [FREQ 1000000000 kHz
AMPL 3.000 Vpp |
DC Offset  0.00 Voo

AM Phase 0o * Type AM

AMDepth  0.0% Source INT

AMFreq 100000 Hz Shape Sine
INT EXT
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Frequency Modulation M)

An FM waveform is produced from a carrier waveform and a
modulating waveform. The instantaneous frequency of the carrier
waveform varies with the magnitude of the modulating waveform.
When using the function generator, only one type of modulated
waveform can be created at any one time for the selected channel.

Modulating

waveform
/] J\

N M I Modulated Carrier
l Waveform

N ‘
\\\\\
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Selecing Frequency Modulatior{FM)

When FM is selected, the modulated waveform depends on the
carrier frequency, the output amplitude and offset voltage.

Panel Operation 1. Press the MOD key.

2. Press R (FM).

Crll | FREQ 1.000000000 kHz

AMPL 3.000 Vep | Phase
DC Offset 0.00 Voo

Type: FM
FM Dev; 100.0 Hz Source: INT

FM Freq: 100000 Hz Shape: Sine

ESCOUTiEs s

FM Carrier Shape

Background The default carrier waveform shape is set to sine.
Sine, square, triangle or ramp waveforms can be
used as the carrier shape Noise, Pulse, ARB, DC
and Harmonic wavefor ms cannot be used asa
carrier wave.

Panel Operation 1. Press the Waveform key. @

2. Press F1~F5 to choose the ~ KK
carrier wave shape. (bar F4) ([0 ) (2 )

Range Carrier Shape  Sine, Square, Triangle, Ramp.
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FM Carrier Frequency

When using the AFG-30XX function generator, the carrier frequency
must be equal to or greater than the frequency deviation. If the
frequency deviation is set to a value greater than the carrier
frequency, the deviation is set to the maximum allowed. The
maximum frequency of the carrier wave depends on the waveform
shape chosen.

Panel Operation 1. To selectthe carrier
frequency, press the FREQ/
Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.

3. Use the selector keys and
scroll wheel or number pad
to enter the carrier frequency. ©

4. Press F2~I6 to select the S ~
frequency unit. (et (es )
Range Carrier ShapeCarrier Frequency
Sine 1eHz~30MHz
(20MHz AFG3021/3022)
Square 1leHz~30MHz
(20MHz AFG3021/3022)
Triangle leHz~1MHz
Ramp leHz~1MHz
Default 1 kHz
frequency
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FM Wave Shape

The function generator can accept internal as well as external
sources. TheAFG-30XX has sine, square triangle, positive and
negative ramps (UpRamp, DnRamp) as the internal modulating
waveform shapes. Sine is the default wave shape.

Panel Operation 1. Select MOD.

2. Press F2 (FM).
3. Press F4 (Shape).

4. Press F1~F5 to slect the ~

waveform shape. (o) (es)
Note Square wave 50% Duty cycle

UpRamp 100% Symmetry

Triangle 50% Symmetry

DnRamp 0% Symmetry

cill |FREQ  1.000D00000  kHz
AMPL 3.000 Vep | Phase
DC Ofiset 0.00 Voe

Type: FM
FM Dev: 100.0 Hz Source: IN_T
FM Freq: 100000 Hz Shape: Sine

(R (e (e [ [ (|
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Modulation Frequency

For frequency modulation, the function generator will accept
internal or external sources.

Panel Operation 1. Press the MOD key.

2. Press F2 (FM).
3. Press B (FM Freq).

4. The FM Freq parameter will become
highlighted in the waveform display panel.

Zrll | FREQ 1.000000000 kHz
AMPL 3.000 Vep | Phase
DC Ofiset 0.00 Voo

Type: FM
FM Dev: 100.0 Hz Source: IP!T
FM Freq: 100000 Hz Shape: Sine

q

5. Use the selector keys and OJO)
scroll wheel or number pad  ©
to enter the FM frequency. O]
oJo)e)
6. Press A~F3to select the A ~ [
frequency unit. (0 ) (Ez ]
Range Modulation frequency 2mHz~20kHz

Default frequency 100Hz
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Frequency Deviation

The frequency deviation is the peak frequency deviation from the
carrier wave and the modulated wave.

Panel Operation 1. Press the MOD key.

2. Press F2 (FM).
3. Press F2 Ereq Dev).

4. The Freq Dev parameter will become
highlighted in the waveform display panel .

Cill | FREQ 1.000000000 kHz
AMPL 3.000 Vep | Phase
DC Offset 0.00 Voo

Type: FM
FM Dev: 100.0 Hz Source: Ih!T
FM Freq: 100000 Hz Shape: Sine

(e (e (e (e (e (|

5. Use the selector keys and ©
scroll wheel or number pad
to enter the frequency
deviation . 0O0®
6. Press F1~ F5 to choose the S ~
frequency units. (0 ) (E2 )
Range Frequency DC~30MHz (20MHz AFG

Deviation 3021/3022)
DC~1MHz(Triangle)

Defaultdeviation 100kHz
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Selecting(FM) Modulation Source

The function generator will accept an internal or external source for
FM modulation. The default source is internal.

Panel Operation 1. Press the MOD key.

MOD

2. Press F2 (FM).
3. Press F1 (Source).

4. To select the source, press F1 [l ~
(Internal) or F2 (External).

External Source Use the MOD INPUT terminal
on the rear panel when using an \O/ 2

MOD

8
2

11H

external source.

For AFG-3022/3032, using the CH1 or CH2 MOD
input depends on which channel is used for
modulat ion.

Note

If an external modulating source is selected, the
frequency deviation is limited to the + 5MOD INPUT
terminal on the rear panel. The frequency deviation
proportional to the signal level of the modulation in
voltage Forexample if the moduation in voltageis
+5V, then the frequency deviation would be equal to
the set frequency deviatioriower signal levels reduc
the frequency deviatiowhile negativevoltagelevels
produce frequency deviations with frequencibslow
the carrier waveform.
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cill |FREQ  1.000D00000  kHz
AMPL 3.000 Vep | Phase
DC Ofiset 0.00 Voe

Type: FM
FM Dev: 100.0 Hz Source: IN_T
FM Freq: 100000 Hz Shape: Sine

(|
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Frequency Shift Keying (FSK) Modulation
Frequency Shift Keying Modulation is used to shift the frequency
output of the function generator between two preset frequencies
(carrier frequency, hop frequency). The frequency at which the
carrier and hop frequency shift is determined by the internal rate
generator or the voltage level from the Trigger INPUT terminal on
the rear panel.

Only one modulation mode can be used at once for the selected
channel. When FSK modulation is enabled, any other modulati on
modes will be disabled. Sweep and Burst also cannot be used with
FSK modulation. Enabling FSK will disable Sweep or Burst mode.

Carrier Frequency

——Hop Frequency
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Selecting FSK Modulation

When using FSK mode, the output waveform uses the default
settings for carrier frequency, amplitude and offset voltage.

Panel Operation 1. Press the MOD key.

2. Press F3 (FSK).

Cill | FREQ 1.000000000  kHz
AMPL 3.000 Vpp | Phase
DC Offset 0.00 Voo
Type: FSK
FSK Rate: 10.0000 Hz Source; INT

Hop Freq: 100.000000 Hz

e s
FSK Carrier Shape
Background Sine, square, triangle and ramp waveforms can be

used as a carrier shape.The default carrier
waveform shape is set to sine.Pulse, noise,
harmonic, DC and ARB wavefor ms cannot be used
as carrier waves.

Panel Operation 1. Press the Waveform key. @

2. Press F1~F5 to choose the ~
carrier wave shape. (o) (E2 )

Range Carrier Shape Sine, Square, Triangle,
Ramp
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FSK Carrier Frequency

The maximum carrier frequency depends on the carrier shape. The
default carrier frequency for all carrier shapes is 1kHz. The voltage
level of the Trigger INPUT signal controls the output frequency
when EXT is selected.When the Trigger INPUT signal is logically
low the carrier frequency is output and when the signal is logically
high, the hop frequency is output.

Panel Operation 1.

. Press F2~B to select theFSK

To select the carrier -
FREQ/Rate
frequency, press the FREQ/

Ratekey.

. The FREQ parameter will become highlighted

in the parameter window.

Use the selector keys and
scroll wheel or number pad
to enter the carrier frequency.

OO0
(0JOXOJO]
610J020,

| 10
B

:
!

]

<

frequency units.

E
:

Range

Carrier Shape Carrier Frequency

Sine 1eHz~30MHz

(20MHz AFG3021/3022)
Square 1leHz~30MHz

(20MHz AFG3021/3022)
Triangle leHz~1MHz
Ramp leHz~1MHz
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FSKHop Frequency

The default Hop frequency for all waveform shapes is 100 Hz. A
square wave with a duty cycle of 50% is used for the internal
modulation waveform. The voltage level of the Trigger INPUT

signal controls the output frequency when EXT is selected. When the
Trigger INPUT signal is logically low the carrier frequency is output
and when the signal is logically high, the hop frequency is output.

Panel Operation 1. Press the MOD key.

2. Press F3 (FSK).
3. Press F2 (Hop Freq).

4. The Hop Freq parameter will become
highlighted in the Waveform Display area.

ikl | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | Phase
DC Offset 0.00 Yoo

Type: FSK
FSK Rate: 10.0000 Hz Source: INT
Hop Freg: 100.000000  Hz

T T T T [ T S|

5. Use the selector keys and
scroll wheel or numberpad © © © @
to enter the hop frequency. [0JO)

6. Press F1~b to select the S —~
frequency range. (Ceo) Ce2)
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Range

FSKRate

Waveform Carrier Frequency

Sine 1leHz~30MHz

(20MHz AFG3021/3022)
Square 1leHz~30MHz

(20MHz AFG3021/3022)
Triangle leHz~1MHz
Ramp 1leHz~1MHz

The FSK Rate function is used to determinethe rate at which the
output frequency changes between the carrier and hop frequencies.
The FSK Rate function only applies to internal FSK sources.

Panel Operabn 1. Select MOD.

MOD

2. Press F3 (FSK).
3. Press F3 FSKRate).

4. The FSK Rate parametewill become
highlighted in the waveform display area.

Crll | FREQ 1.000000000  kHz
AMPL 3.000 Vpp | Phase
DC Offset 0.00 Yoo
Type: FSK
FSK Rate: 10.0000 Hz Source: INT

Hop Freq: 100.000000 He

[
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5. Use the selector keys and
scroll wheel or numberpad O ©®© ©®
to enter the FSK rate ©OE
6. Press F1~5to select the = ~ i
frequency unit. (o) (es )
Range FSKRate 2mHz~1MHz
Default 10Hz
Note IF an external source is selected, FBdte settings are
ignored.

FSK Source

The AFG-30XX accepts internal and external FSK sourceswith
internal as the default source. When the FSK source is set to internal,
the FSK rate is configured using the FSK Rate function. When an
external source is selected the FSK rate is equal to the frequency of
the Trigger INPUT signal on the rear panel.

Panel Operation 1. Press the MOD key.

2. Press F3 (FSK).
3. Press F1 (Source).

4. To select the source, press F1 [ ~

(Internal) or F2 (External). (0 ) (ex)
Note The Trigger INPUTterminal cannot configure edge
polarity.
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ikl | FREQ 1.000000000 kHz

AMPL 3.000 Vep | Phase
DC Ofiset 0.00 Yo

Type: FSK
F5HK Rate: 10.0000 Hz Source: INT

Hop Freq: 100.000000 Hz
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Phase Modulation(PM)

A PM waveform is produced from a carrier waveform and a
modulating waveform. The phase of the carrier waveform is
modulated by the magnitude of the modulating waveform. When
using the function generator, only one type of modulated waveform
can be creded at any one time for the selected channel.

Modulating
1L waveform

N I Modulated Carrier
LM Waveform
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SelectingPhaseModulation (PM)

When PM is selected, the modulated waveform depends on the
carrier frequency, the output amplitude and offset voltage.

Panel Operation 1. Press the MOD key.

2. Press H (PM).

Cil) |FREG 1000000000  kHz
AMPL 3.000 vpp |
DG Ofiset  0.00 Voc

Type: PM
PM Dev: 180.0 * Source: II‘!T
PM Freq: 100000 Hz Shape: Sine

o s~

PM Carrier Shape

Background The default waveform shape is set to sine. Sine,
square, triangle or ramp waveforms can be used as
the carrier shape. Noise, Pulse, ARB, DC and
Harmonic waveforms cannot be used as a carrier
wave.

Panel Operation 1. Press the Waveform key. @

2. Press F1~F5 to choose the —~
carrier wave shape. (bar F4) (o ) (4 )

Range Carrier Shape  Sine, QJuare, Triangle, Ramp.
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PM Carrier Frequency

The maximum carrier frequency depends on the carrier shape
selected. The default carrier frequency for all carrier shapes is 1kHz.

Panel Operation 1. To select the carrier
frequency, press the FREQ/

Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.

3. Use the selector keys and ©
scroll wheel or numberpad © O ©

to enter the carrier frequency.

CO®
4. Press F2~F6 to select the S ~
frequency unit. (er) (es )
Range CarrierShape Carrier Frequency

Sine 1eHz~30MHz

(20MHz AFG3021/3022)
Square 1leHz~30MHz

(20MHz AFG3021/3022)
Triangle 1leHz~1MHz
Ramp leHz~1MHz
Default 1 kHz
frequency
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PM Wave Shape

The AFG-30XX has sine, square, triangle, positive and negative
ramps (UpRamp, DnRamp) as the internal modulating waveform
shapes. Sine is the default wave shape.

Panel Operation 1. Select MOD.

2. Press F4 (PM).
3. Press F4 (Shape).

4. Press F1~F5 to select the ~ X

waveform shape. (eo ) C)
Note Square wave 50% Duty cycle

UpRamp 100% Symmetry

Triangle 50% Symmetry

DnRamp 0% Symmetry

ikl | FREQ 1.000000000 kHz
AMPL 3.000 vpp | WMM
DC Ofiset  0.00 Yoo

Type: PM

PM Dev: 180.0 * Source: II‘!T
PM Freq: 100000 Hz Shape: Sine

127



GUYINSTEK AFG3021/3022/3031/3032 User Manual

Modulation Frequency

The PM Freq parameter sets the modulation frequency for the phase
modulation function when using an int ernal source.

Panel Operation 1. Press the MOD key.

2. Press F4 (PM).
3. Press F3 PM Freq).

4. The PM Freq parameter will become
highlighted in the waveform display panel.

ikl | FREQ 1.000000000 kHz
AMPL 3.000 vpp |
DC Offset  0.00 Yoo

Type: PM
PM Dev: 180.0 ° Source: IN.T
PM Freq: 100000 Hz Shape: Sine

[

5. Use the selector keys and ©
scroll wheel or numberpad © © ©
to enter the PM frequency.
oYoJo
6. Press F1~F3 to select the =N~
frequency unit. (o) (ez2 )
Range Modulation frequency 2mHz~20kHz

Default frequency 100Hz
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PhaseModulation Deviation

The phase modulation deviation is the peak phase deviation of the
modulat ing wave from the carrier wave.

Panel Operation 1. Press the MOD key.

2. Press F4 (PM).

3. Press F2 PhaseDev).

4. The PM Dev parameter will become
highlighted in the waveform display panel.

ikl | FREQ 1.000000000 kHz
AMPL 3.000 vpp |
DC Offiset  0.00 Yoo

Type: PM
Source: INT
Shape: Sine

PM Dev: 1800 *
PMFreq 100000 Hz

(—
Degree

5. Use the selector keys and
scroll wheel or number pad Q)
to enter the phase deviation.

q

(0JOXO

©)
OO0

o)
6. Press F1 to choose the degree
units.
Range PM Deviation 0~360 degrees
Default 180 degrees
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Phase Shift Keying (PSK) Modulation

PhaseShift Keying Modulation is used to shift the phase of carrier
wave output from function generator. The phase shift of carrier

wave is determined by the inpu t voltage from either internal rate
generator or trigger input terminal of real panel.

Only one mode of modulation can be enabled at any one time for the
selected channel. If PSK is enabled, any other modulation mode will
be disabled. Similarly , burst and sweep modes cannot be used with
PSK modulation and will be disabled when PSK is enabled.

Modulating
N o -

\ A\ \ I} s I s\ \ /

A A A A Voo | FARANA waveform

/ / \ \ / f |

f Vo | A Y | [

i ! i i ! 1 FEER

- [ r( | / \ / \ / Vo \ Vol R |

SR Y | \ -
Vo N AN A \ | | Modulated Carrier
\ / | Vo \ 1N / V) \ Vo \ o s e

Waveform
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SelectingPSK Modulation

When using PSK mode, the output waveform uses the default
settings for carrier frequency, amplitude and offse t voltage.

Panel Operation 1. Press the MOD key.

2. Press 5 (PSK).

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | Phase 0.0 °
DC Ofiset  0.00 Yoo

Type PSK
PSK Rate 10.0000 Hz Source INT
PSK Phase 90.0 °

T N o
P Phse | POKRat

PSK Carrier Shape

Background Sine, square, triangle and ramp waveforms can be
used as a carrier shape. The default carrier
waveform shape is set tosine. Pulse, noise,
harmonic, DC and ARB waveforms cannot be used
as carrier waves.

Panel Operation 1. Press the Waveform key. w

2. Press F1~F5 to choose the ~
carrier wave shape. (0 ) )

Range Carrier Shape Sine, Square, Triang| Ramp.
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PSK Carrier Frequency

The maximum carrier frequency depends on the carrier shape. The
default carrier frequency for all carrier shapes is 1kHz. The voltage
level of the Trigger INPUT signal controls the output frequency
when EXT is selected. Whenthe Trigger INPUT signal is logically
low the carrier frequency is output and when the signal is logically
high, the hop frequency is output.

Panel Operation 1. To select the carrier
frequency, press the FREQ/
Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.

3. Use the selector keys and ©
scroll wheel or numberpad © © @

to enter the carrier frequency.

CO®
4. Press F2~F6 to select th@SK ~
frequency units. o) (es )
Range Carrier Shape Carrier Frequency
Sine 1leHz~30MHz
(20MHz AFG3021/3022)
Square 1leHz~30MHz
(20MHz AFG3021/3022)
Triangle leHz~1MHz
Ramp leHz~1MHz
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PSKPhase

The default phaseis 90 degree A square wave with a duty cycle of
50% is used for the internal modulation waveform. The voltage level of
the Trigger INPUT signal controls the phasewhen EXT is selected.
When the Trigger INPUT signal is logically low the output carrier
wave begins from the phase 0 degreeand when the signal is logically
high, the output carrier wave begins from the set degree of phase.

Panel Operation 1. Press the MOD key.

2. Press b5 (PSK). (=)
3. Press R (PSK Phasg.

4. The PSK Phaseparameter will become
highlighted in the Display area.

Crll | FREQ 1.000000000 kHz

3.000 Vpp | Phase 0.0 ° mﬁ
DC Ofiset  0.00 Yoo

AMPL

Type PSK
PSK Rate 10.0000 Hz Source INT
PSK Phase 90.0 °

Degree

5. Use the selector keys and O

scroll wheel or number pad  © © ©

to enter value of PSK phase & O ©
oJo)

6. Press H (Degree) to set the e (e
PSK phase.

|
:

Phase range -360 ~ +360 degree
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PSK Rate

The PSK Rate function is used to determine the rate at which the
output frequency changes the phase of carrier wave. The PSK Rate
function only applies to internal PSK sources.

Panel Operation 1. Select MOD.

2. Press 5 (PSK). -
3. Press B (PSK Ratg.

4. The PSK Rate parameter will become
highlighted in the waveform display area.

Cilkl | FREQ 1.000000000  kHz
AMPL 3.000 Vep |Phase 0.0 °
DC Offset  0.00 Voo
Type PSK
PSK Rate 10,0000 Hz Source INT

PSK Phase ano *

(T (e [ (e r—

5. Usethe selector keys and
scroll wheel or numberpad © © ©
to enter the PSK rate. 0JO)
6. Press F1~R to select the 'S
frequency unit. (E0 ) (es )
Range PSK Rate 2mHz~1MHz
Default 10Hz
Note If an external source is selected SR Rate settings are
ignored.
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PSK Source

The AFG-30XX accepts internal and externalPSK sources, with
internal as the default source. When the PSK source is set to internal,
the PK rate is configured using the PSK Rate function. When an
external source is selected the B5K rate is equal to the frequency of
the Trigger INPUT signal on the rear panel.

Panel Operation 1. Press the MOD key.

MOD

2. Press b5 (PSK). PSK
3. Press A (Source). ‘

4. To select the source, press F1 [l ~
(Internal) or F2 (External).

Note The TriggedNPUT terminal cannot configure edge
polarity.

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vep | Phase 0.0 °
DC Ofiset  0.00 Yoo
Type PSK
PSK Rate 10,0000 Hz Source INT

PSK Phase 90.0 °

——
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SUM Modulation

SUM modulation adds the modulating waveform to the carrier
waveform. The amplitude of the modulating waveform is set as a
percentage of the carrier amplitude.

Only one mode of modulation ca n be enabled at any one time for the
selected channel. IfSUM is enabled, any other modulation mode

will be disabled. Likewise, burst and sweep modes cannot be used
with SUM modulation and will be disabled when SUM is enabled.

SUM Modulated
................ waveform
SUM Freq
(modulation frequency)

.............
i ™
ol
M
Y

. i
......
........
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SelectingSUM Modulation

When selecting SUM, the carrier frequency, amplitude and
frequency must be considered.

Panel Operation 1. Press the MOD key.

2. Press B (More), F1 (SUM)
=

Cill [FREG 1000000000 kHz
AMPL 3.000 Vep |
DC Ofiset  0.00 Voo

f

Type: SUM
SUM Ampl: 50,00 % Source: II‘!T
SUM Freq:  100.000 Hz Shape: Sine

o e .

SUM Carrier Shape

Background The default carrier waveform shape is set to sine.
The carrier can be set toSine, Triangle, Pulse,
Noise or Ramp. ARB, DC and Harmonic
waveforms cannot be used as a carrier wave.

Panel Operation 1. Press theWaveform key. @

2. Press F1~F5 to choose the -~

carrier wave shape. (bar B) (o ) C)
Range Carrier Shape Sine, TrianglePulse,Ramp
Noise.

137



GUYINSTEK AFG3021/3022/3031/3032 User Manual

SUM Carrier Frequency

The maximum carrier frequency depends on the carrier shape
selected. The default carrier frequency for all carrier shapes is 1kHz.

Panel Operation 1. To select the carrier
frequency, press the FREQ/
Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.

3. Use theselector keys and ©

scroll wheel or numberpad © O ©

to enter the carrier frequency.

'oYoJe

4. Press F2~F6 to select the = ~

frequency unit. (er) (es )

Range Carrier Shape Carrier Frequency
Sine 1leHz~30MHz(20MHz AFG
3021/3022)

Triangle leHz~1MHz

Ramp leHz~1MHz

Default 1 kHz

frequency

SUM Modulating Wave Shape

The modulating wave shapes for internal sources include sine,
square, triangle, up ramp and down ramp. The default wave shape
is sine.

Panel Operation 1. Press the MOD key.
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Press 6 (More), F1 (SUM).

3. Press F4 (Shape).
4. Press F1~F5 to select a ~
waveform shape.
Range Waveform
Square 50% Duty cycle
UpRanp 100% Symmetry
Triangle 50% Symmetry
DnRamp 0% Symmetry
Zill | FREQ 1.000000000 kHz ;
AMPL 3.000 Vep |
DC Offset  0.00 Yoo
Type: SUM
SUM Ampl: 50,00 % Source: INT
SUMFreq:  100.000 Hz Shape: Sine
s
SUM Frequency

The SUM Frequency sets the frequency of the modulating waveform.

Panel Operation 1.

2.

3.

Select MOD.
Press F6 (More), F1 (SUM).

Press F3 SUM Freq).
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4. The SUM Freq parameter will become
highlighted in the Waveform Display area.

ikl | FREQ 1.000000000 kHz
AMPL 3.000 vpp |
DC Offiset  0.00 Yoo

f

Type: SUM
SUM Ampl: 50,00 % Source: IN_T
SUM Freq:  100.000 Hz Shape: Sine

Return

[

5. Use the selector keys and
scroll wheel or numberpad O ©®© ©®
to enter the SUM frequency. ©0)JO)
6. Press F1~F3 teselect the = ~ ik
frequency unit range. (E0 ) (ez )
Range SUM Frequency 2mHz~20kHz

Default 20kHz

SUM Amplitude

The SUM amplitude parameter sets the amplitude of the modulating
waveform as a percentage of the carrier amplitude.

Panel Operation 1. Press the MOD key.

2. Press 6 (More), F1 (SUM)
RTL

3. Press F2 8UM Ampl ).

m
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4. The SUM Amplitude will become highlighted
in the waveform display area.

ikl | FREQ 1.000000000 kHz
AMPL 3.000 vpp |
DC Offiset  0.00 Yoo

f

Type: SUM
SUM Ampl:  50.00 % Source: II‘!T
SumM 100000 Hz Shape: Sine

5. Use the selector keys and
scroll wheel or number pad
to enter the SUM amplitude .

6. Press F1 (%) to select
percentage units.

Range SUM amplitude 0% ~ 100%
Default 50%

SUM Source

The AFG-30XX accepts internal and externalmodulation sources.
Internal is the default source for SUM modulation sources.

Panel Operation 1. Press the MOD key.

2. Press 6 (More), F1 (SUM)

3. Press F1 (Source).
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4. To select the source, press F1 [ ~
(Internal) or F2 (External). (eo ) (ex)

M

External Source Use the MOD INPUT terminal  /7~\
on the rear panel when using an \/ ity
external source.
For AFG-3022/3032, using the CH1 or CH2 MOD

input depends on which channel is used for
modulation.

113

Note If an external modulation sorce is selectedthe SUM
amplitudeis controlled by the £+ 5V from the MOD
INPUT terminal on the rear panekor example, if
SUM modulationis set to 100%, then theamplitude
occurs at +5V, and the minimunamplitude at -5V.

Szl |FREQ 1000000000 kHz
AMPL 3.000 Vep |
DC Offset  0.00 Yoo

f

Type: SUM
SUM Ampl: 50,00 % Source: INT

SUM Freq: 100000 Hz Shape: Sine
INT EXT

|
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Pulse Width Modulation

For pulse width modulation the instantaneous voltage of the
modulating waveform determines the width of the pulse waveform.

Only one mode of modulation can be enabled at any one time for the
selected channel If PWM is enabled, any other modulation mode

will be disabled. Likewise, burst and sweep modes cannot be used
with PWM and will be disabled when PWM is enabled.

PWM
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Selecting Pulse Width Modulation

When selecting PWM, the current setting of the carrier frequency,
the amplitude modulation frequency, output, and offset voltage
must be considered.

Panel Operation 1. Press theWaveform key. @

2. Press F2 Bquare).
3. Press the MOD key.

4. Press 6 (More), F2 (PWM).

==

Crll | FREQ 1.000000000 kHz
AMPL 3.000 Vep | Phase
DC Offset 0.00 Yoo
Type: PWM
PWM Duty: 50.0 % Source: INT
PWM Freg: 20.000000 kHz Shape: Sine

PWM Carrier Shape

PWM uses a square wave as the carrier shape. Other wave shapes
cannot be used with PWM. If a carrier shape other than square is
used with PWM, an error message will appear.
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PWM Carrier Frequency

The carrier frequency depends on the square wave. The default
carrier frequency is 1kHz.

Panel Operation 1. To select the carrier
frequency, press the FREQ/
Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.

3. Usethe selectorkeysand O OO 77X
scroll wheel or number pad @ N
to enter the carrier frequency. & @
006
4. Press F2~6 to select the o ~
PWM frequency unit. (1) (Es5 )
Range Frequency leHz~1.5MHz
PWM Modulating Wave Shape

The modulating wave shapesfor internal sources include sine,

square, triangle, up ramp and down ramp. The default wave shape
is sine.

Panel Operation 1. Press the MOD key.

2. Press 6 (More), F2 (PWM).
==

3. Press F4 (Shape).
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4. Press F1~F5 to select a BN —
waveform shape. (eo ) (ea)
Range Waveform
Square 50% Duty cycle
UpRamp 100% Symmetry
Triangle 50% Symmetry
DnRamp 0% Symmetry

ikl | FREQ 1.000000000 kHz
AMPL 3.000 Vpp | Phase
DC Offset 0.00 Yoo

Type: PWM
PWM Duty: 50,0 % Source; IN.T
PWHM Freq: 20,000000 kHz Shape: Sine

Modulating WaveformFrequency

Panel Operation 1. Select MOD.

2. Press B (More), F2 (PWM).
=

3. Press F3 PWM Frequency).

4. The PWM Freq parameter will become
highlighted in the Waveform Display area.
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Crkl | FREQ 1.000000000  kHz
AMPL 3.000 Vpp | Phase
DC Ofiset 0.00 Yo
Type: PWM
PWHM Duty: 50,0 % Source: INT

PWM Freq: 20,000000 kHz Shape: Sine

Return

. B

5. Use the selector keys and
scroll wheel or number pad
to enter the PWM frequency.

oJofo
@00
g
B

O

OJOJO)
©)

6. Press F1~Bto select the = ~ e
frequency unit range. (eo ) (e2)
Range PWM Frequency 2mHz~20kHz
Default 20kHz

Modulation Duty Cycle

Duty function is used to set the duty cycle as percentage.

Panel Operation 1. Press the MOD key.

2. Press 6 (More), F2 (PWM).
~ra.

3. Press F2 (Duty).

4. The Duty parameter will become highlighted in
the waveform display area.
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Cill || FREQ 1.000000000  kHz
AMPL 3.000 Vpp | Phase
DC Offset 0.00 Voo
Type: PWM
PWM Duty: 50,0 % Source; INT
PWM Freq: 20,000000 kHz Shape: Sine

|
Return

5. Use the selector keys and
scroll wheel or numberpad © © ©
to enter the Duty cycle. ©0)JO)
6. Press F1 (%) to select %
percentage units. -
Range Duty cycle 0% ~ 100%
Default 50%
Note Pulse wavefoms can be modulated with an external

source using the external source function. When usi
an external sourcgthe pulse width is controlled by the
+ 5VMOD INPUTterminal.

PWM Source

The AFG-30XX accepts internal and external PWM sources. Internal
is the default source for PWM sources.

Panel Operation 1. Press the MOD key.

2. Press 6 (More), F2 (PWM).
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3. Press F1 (Source).

4. To select the source, press F1 [l ~
(Internal) or F2 (External). Co) (1)

M

External Source Usethe MOD INPUT terminal (\
on the rear panel when using an
external source.
For AFG-3022/3032, using the CH1 or CH2 MOD

input depends on which channel is used for
modulation.

i

Note If an external modulation source is selecteplllse
width modulation is controlled by the + 5V from the
MOD INPUTterminal on the rear panelFor example,
if duty is set to 100%, then the maximurpulse width
occurs at+5V, and the minimumpulse width at-5V.

Zill | FREQ 1.000000000 kHz
AMPL 3.000 Vep | Phase
DC Ofiset 0.00 Yo
Type: PWM
PWM Duty: 50.0 % Source: INT

PWM Freq: 20.000000 kHz Shape: Sine

INT 40

=
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Sweep

The function generator can perform frequency sweeps for sine,
square, ramp and triangle wavefor ms or amplitude sweeps for sine,
square, triangle, pulse, ramp, noise and ARB waveforms. When
Sweep mode is enabled, Burst or any other modulation modes will
be disabled for the selected chamel. When sweep is enabled, burst
mode is automatically disabled.

When the sweep type is set to frequency,the function generator will
sweep from a start frequency to a stop frequency over a number of
designated steps

When the sweep type is set to ampiitude, the function generator will
sweep from a start amplitude to a stop amplitude over a set sweep
time.

If manual or external sources are used, the function generator can be
used to output a single sweep. The step spacing of the sweep carbe
linear or logarithmic. The function generator can also sweep up or
sweep down in frequency or amplitude. Frequency Sweep and
Amplitude Sweep cannot be used at the same time.

’ Frequency Sweep

-Amplitude Sweep
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Selecting Sweep Mode

The Sweepbutton is used to output a sweep. If no

settings have been configured, the default settings for
output amplitude, offset and frequency are used.

Sweep Type

Sweep type is used to select between whether a frequency or
amplitud e sweep is performed.

Panel Operation 1. Press the Sweep key.

Sweep

2. Press F2 (Type/MOD).

3. Press A (Type).
4. To select frequency or ~
amplitude sweep, press F1 (o ) (e )

(Frequency) or F2 (Amptd).

1.000000000  kHz
----- | Phase

DC Offset 0.00 Yo —

Start: 1.000 vpp Mode: Cont

Stop:  3.000 Vpp Trigger Source: INT

Sweep Time: 1,000 SEC Trig Time: 1000 SEC
|

Example Frequency Amplitude
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Setting Start and Stop Frequen@mplitude

The start and stop frequencieslamplitudes define the upper and
lower sweep limits. The function generator will sweep from the start
through to the stop frequency /amplitude and cycle back to the start
frequency/amplitude . The sweep is phase continuous over the full
sweep frequency range (100 H ZB0MHz). For amplitude sweep
mode, the amplitude range s from 1mVpp -10Vpp.

Panel Operation 1. Press theSWEEPkey.

i ~
Ce2) (=2

2. To select the start or stop
frequency/amplitude , press
F3 (Start) or F4 (Stop).

3. The Start or Stop parameter will become
highlighted in the waveform displ ay area

Start .
cill [FREQ

(Frequency AMPL 3000 Vpp | Phase

ShOWI’]) DC Offset 0.00 Yoo
Start: 100.000000 Hz Mode: Cont
Stop: 1.000000000 kHz Trigger Source: INT
Sweep Time: 1000 SEC Trig Time:  1.000 SEC

Stop :

. cill [FREG  1.000000000 KkHz

(Amplitude AMPL [Phase

ShOWI’]) DC Offset 0.00 Voo .
Start:  1.000 Vep Mode: Cont
Stop:  3.000 Vep Trigger Source: INT
Sweep Time: 1000 SEC Trig Time:  1.000 SEC
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5. Press A~F5 to select the ~
Start/Stop frequency units or

amplitude units .

Range Sweep Range  1leHz~30MHz (Sine/Square)
(Frequency) (20MHz AFG3021/3022)

1leHz~1MHz (Ramp/Triangle)
Start- Default 100Hz
Stop - Default 1kHz

Range Sweep Range  1mVpp~10Vpp(into 50Y)

(Amplitude) Start- Default 1Vpp
Stop - Default 3Vpp
Note To swveep from low to high frequenciegr amplitudes

set the start frequendamplitude less than the stop
frequencyamplitude.

To sweep from high to low frequencies amplitude,
set the start frequendamplitude greater than the
stop frequencjamplitude.

Certer Frequency an&pan

A center frequency and span can be set to determine the upper and
lower sweep limits (start/stop). This setting is only available when
Sweep Type = Frequency.

Panel Operation 1. Pressthe SWEEP key.

Sweep

2. Press F6 (More). — 5

| [

3. To select span or center, pressilim ~ Bk

F1 (Span) or F2 (Center).

15
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4. The Span or Centerparameter will become
highlighted in the Waveform Display area.

Span Cill | FREQ -
AMPL 3.000 Vpp | Phase
DC Ofiset 0.00 Voo
Center: 550.000000 Hz Mode: Cont
Span: 900.000000 Hz Trigger Source: INT
Sweep Time: 1000 SEC Trig Time:  1.000 SEC
o i
Center T T
AMPL 3.000 Vep | Phase
DC Offset 0.00 Voo
Center: 550.000000 Hz Mode: Cont
Span: 900.000000 Hz Trigger Source: INT
Sweep Time: 1000 SEC Trig Time:  1.000 SEC
5. Use the selector keys and (0O,
scroll wheel or number pad
to enter the Span/Center
frequency. OO®
6. Press F1~Fb5 to select the e ~
Start/Stop frequency units. (Eo ) (ea)
Range Center 1leHz~30MHz (Sine/Square)
Frequencies (20MHz AFG3021/3022)
leHz~1MHz (TrianglédRamp)
Span Frequency DC~30MHz (Sine/Square)
(20MHz AFG3021/3022)
DC ~1MHz(Triangld Ramp)
Center- Default 550Hz
Spand Default 900Hz
Note To sweep from low to high frequencieset a positive
span.
To sweep from high to low frequencies, set a negati
span.
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Sweep Mode

Sweep mode is used to select betweercontinuous or gated sweeps.
When set to continuous mode, the sweep function will be
continuously output, according to the in ternal trigger. When set to
gated mode the sweep output will be synchronized to the trigger
input.

Panel Operation 1. Press the SWEEP key.
Sweep

2. Press F2 (Type/MOD).

4. To selectCont or Gated, press ~
F1 (Cont) or F2 (Gated). (o) (ex)

3. Press F2 Mode).

Crll | FREQ -

AMPL 3.000 Vpp | Phase

DC Ofiset 0.00 ¥Yoe
Start: 100.000000  Hz Mode: Cont
Stop: 1.000000000 kHz Trigger Source: INT

Sweep Time: 1,000 SEC Trig Time: 1000 SEC

—— T =

Sweep Function

Sweep function is used to select between linear or logarithmic
sweeping. Linear sweeping is the default setting.

Panel Operation 1. Press the SWEEP key.
Sweep
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2. Press F2 (Type/MOD).
3. Press B (Function).

4. To select linear or logarithmic ~

sweep, press F1 (Linear) orF2 (o ) (E1 )
(Log).

AMPL 3.000 Vep | Phase
DC Offset 0.00 Yoo
Start: 100.000000  Hz Mode: Cont

Stop: 1.000000000 kHz Trigyer Source: INT
Sweep Time: 1000 SEC Trig Time: 1.000 SEC

e i (i

Sweep Waveform Type

The sweep waveform type sets the shape of the sweep waveform
that is created.

The sawtooth waveform creates a The triangle waveform creates a
swept waveform in the shape of a waveform in the shap of a
sawtooth wave: shuttlecock

Panel Operation 1. Press the SWEEP key.
Sweep

2. Press F2 (Type/MOD).
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3. To select waveform type, ~

press F4 (Sawtooth) or F5 (es ) (E4 )
(Triangle).

1.000000000  kHz
————— | Phase
DC Offset 0.00 Yoo —
Start: 1.000 vpp Mode: Cont
Stop:  3.000 Vpp Trigger Source; INT
Sweep Time: 1,000 SEC Trig Time: 1000 SEC

T ([ S |

Sweep Time

The sweep time is used to determine how long it takes to perform a
sweep from the start to stop frequencies/amplitude . The function
generator automatically determines the number of discre te
frequencies or the amplitu de used in the sweep depending on the
duration of the sweep.

Panel Operation 1. Press the SWEEP key.
Sweep
2. Press B (SWP Time).

3. The Sweep Time parameter will become
highlighted in the Waveform display area.

T 1.000000000 kHz
AMPL | Phase
DC Offset 0.00 Yoo —
Start: 1.000 vpp Mode: Cont
Stop:  3.000 Vpp Trigger Source; INT
Sweep Time: 1,000 SEC Trig Time: 1000 SEC

T ([ S |
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4. Use the sdector keys and
scroll wheel or numberpad O ©®© ©®
to enter the Sweep time. ©0)JO)
5. Press F1~R to select thetime ~
unit. EO E1
Range Sweep time Ims ~ 500s
Default 1s

Sweep Trigger Source

In sweep mode the function generator will sweep each time a trigger
signal is received. After a sweep output has completed, the function
generator outputs the start frequency and waits for a trigger signal
before completing the sweep. The trigger source can either be an
internal (settable trigger interval) trigger, a manual tri gger or an
external trigger. The default trigger source is internal.

Panel Operation 1. Press the SWEEP key.
Sweep
2. Press F1TRIG Type).

3. To select the source, press F1 [kl ~
(INT), F2 (EXT) or F3 (o) (e2)
(Manual) .

Internal Trigger 1. If INT (internal trigger) was

selected, press F5 (TRIG
Time) to set the timing
interval for the internal
trigger.

158



GUWINSTEK MODULATION

2. TRIG Time will become highlighted in the
waveform display area .

cikl [FREQ  1.000000000  KkHz

AMPL .. | Phase

DC Ofiset 0.00 Yoo —

Start: 1.000 vpp Mode: Cont

Stop:  3.000 vpp Trigyger Source: INT

Sweep Time:  1.000 SEC

3. Use the sekctor keys and
scroll wheel or number pad
to enter the trigger interval
time.

A
=
£
El
E

Q

N

b ¢
@ "r

4. Press F1~F2 to choose the ~ &

time unit. (0 ) (1)
Range Internal Trigger Interval 1ms ~ 500s
Manual Trigger 5. If Manual was selected, press
F1 (Trigger) to manually start
eachsweep.
6. Press F6 (Return) to return to -
the menu. %
Note Using the Internal source will produce a continuous
sweepat an interval according to the triggegime
settings.

With an external source, a sweep is output each tim
trigger pulse (TTL) is reeived from the Trigger INPU1
terminal on the rear panel.

The trigger period must be equal to or greater than t
sweep time plus 1ms.
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Crll | FREQ 1.000000000

kHz

AMPL | Phase

DC Offset 0.00 Voo

Start:  1.000 vpp Mode: Cont

Stop: 3. Trigyer Source: INT

Trig Time: 1.000 SEC
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Burst Mode

The function generator can create awaveform burst with a
designated number of cycles. Burst mode supports sine, square,
triangle, pulse, ramp, noise (gated burst mode only) wavefor ms*.

\ Burst

*The ARB function also has an N-Cycle Burst mode, however it is
not accessiblefrom the Burst function mode.

SekctingBurst Mode

When burst mode is selected, any modulation or

sweep modes will be automatically disabled for the
selected channel If no settings have been configured,

the default settings for output amplitude, offset and

frequency are used.

Burst Modes

Burst mode can be configured using Triggered (N Cycle mode) or
Gated mode. Using N Cycle/Triggered mode, each time the function
generator receives a trigger, the function generator will output a
specified number of wavefor m cycles (burst). After the burst, the
function generator will wait for the next trigger before outputting
another burst. N Cycle is the default Burst mode. Triggered mode
can use internal or external triggers.

The alternative to using a specified number of cycles, Gate mode,
uses the external triggerto turn on or off the output. When the
Trigger INPUT signal is high, wavefor ms are continuously output.
When the Trigger INPUT signal goes low, the waveforms will stop
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being output after the last waveform comp letes its period. The
voltage level of the output will remain equal to the starting phase of
the burst wavefor ms, ready for the signal to go high again.

Burst Mode Burst Count BurstPeriod Phase Trigger
Source
Triggered(Int) Available  Available  Availabk Immediate

Triggered(Ext)  Available  Unused Available  EXT
Gated pulse(Ext) Unused Unused Available  Unused

In Gated mode, burst count, burst cycle and trigger source are
ignored. If a trigger is input, then the trigger will be ignored and will
not generate any errors.

Panel Operation 1. Press the Burst key.

2. Select either N Cycle (F1) or ~
Gate (F2). (eo ) (ex)

Burst Frequency

In the N Cycle and Gated modes, the waveform frequency sets the
repetition rate of the burst wavefor ms. In N -Cycle mode, the burst is
output at the waveform frequency for the number of cycles set In
Gated mode the waveform frequency is output while the trigger is
high. Burst mode supports sine, square, triangle or ramp

wavefor ms.

Panel Operation 1. Press the FREQ/Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.
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3. Use the selector keys and
scroll wheel or number pad OXO)
to enter the frequency. ®
4. Press R~F6 to choose the - .
frequency unit. (Es )
Range Frequency 1uHz~30MHz
(20MHz AFG3021/3022)
Frequencyd Ramp 1uHz~1MHz
Default 1kHz
Note Waveform frequency and burst period are not the

same. The burst period is the time between the burs
in N-Cycle mode.

Burst CycléBurst Count

The burst cycle (burst count) is used to define the number of cycles
that are output for a burst waveform. Burst ¢ ycle is only used with
N-cycle mode (internal, external or manual source). The default

burst cycle is 1.

Panel Operation 1.

Press the Burst key.

Press F1 (N Cycle).
Press F1 (Cycles).

The Cycles parameter will become highlighted
in the Waveform Display area.
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ikl | FREQ 1.000000000 kHz
AMPL 3.000 Vpp |Phase 0.0 ° — —
DC Offset 0.00 Yoo

Cycles: 1 Cyc Type: N Cycle
Delay: 0.00 uSEC Source: Manual

Period: _____
T B

5. Use the selector keys and
scroll wheel or numberpad © © ©
to enter the number of cycles. 0O

6. Press s to select the Cyc

unit.
Range Cycles 1~1,000,000
Note Burst cycles are continuously output whehe internal

triggeris selected. The burst period determines the
rate of bursts and the time between bursts.

Burst g/clemust be less than the produadf the burst
period and wave frequency.

Burst G/cle< (Burst Period x Wave Frequency

If gated burst mode is selected, bursycleis ignored.
Though, f the burst g/cleis changedremotelywhilst
in gated mode, the new burstycleis remembered
when usednext.

Infinite Burst Count

Panel Operation 1. Press the Burst key.
Burst
2. Press F1 (N Cycle).
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3. Press F2 (Infinite).
Note Infinite burst in only availablevhen using manual
triggering.

Above 25MHz, Infinite burst is oly available with
square and sine wavefars.

Burst Period

Cill [FREG 1000000000 kHz
AMPL 3.000 Vep |Phase 0.0 ° —e= ) e —
DC Ofiset 0.00 Voo

Cycles: Infinite Type: N Cycle
Delay: 0.00 uSEC Source: Manual
Period: _____

(e [ [ | [ |

The burst period is used to determine the time between the start of
one burst and the start of the next burst. It is only used for internally

triggered bursts.

Panel Operation 1.

Press the Burg key.

Press F1 (N Cycle).
Press F4 (Period).

The Period parameter will become highlighted
in the Waveform Display area.
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Cill || FREQ 1.000000000  kHz
AMPL 3.000 Vpp |Phase 0.0 °
DC Offset 0.00 Voo
Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT
Period: 10.000 mSEC

Return

T [ [

. B

5. Use the selector keys and
scroll wheel or numberpad © © ©
to enter period time . 0JO)
6. PressF1~F3 to choose the ~
period time unit. (E0 ) (ez2)
Range Period time 1us~500s
Default 10ms
Note Burst period is only applicable for internal triggers.

Burst period settings are ignored when using gated
burst mode or for external and manual triggers.

Theburst period must be large enough to satisfied th
condition below:

Burst Period>BursCount/Wave frequency + 200ns.

Burst Phase

Burst Phase defines the starting phase of the burst waveform. The
default is Oe

Panel Operation 1. Press the Burst key.
Burst
2. Press F1 (N Cycle).
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3. Press B (Phasg. oomi

4. The Phase parameter will become highlighted
in the Waveform Display area.

Crll |FREQ  1.000000000 kHz
AMPL 3.000 Vep |Phase 0.0 ° — —
DC Ofiset 0.00 ¥Yoe

Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT

Period: 10.000 mSEC
e [

5. Use the selector keys and
scroll wheel or number pad
to enter the phase

6. Press 5 (Degree) to select the

phase unit.

Range Phase -360e~+360
Default Oe

Note When using sine, squardriangleor ramp wavefoms,

0¢  hespoirit where the wavefans are at zero volts.

0¢ is the starting poin
or Triangle, Rampavefoms, 0 ¢Ovolts a't
(assuming there io DC offset).

Burst Phase is used for both N cycle and Gated bur:
modes. In gated burst mode, when th&igger INPUT
signal goes low the output is stopped after the curre
waveform is finished. The voltage output level will
remain equal to thevoltageat the starting burst
phase.

When using square wadn burst mode, the duty
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cycle in the first and last period may have some ega
under specific phase settings due tthe frequency
response.

Burst Trigger Source

Each time the function generator receives a trigger in triggered burst
(N-Cycle) mode, a waveform burst is output. The number of

wavefor ms in each burst is designated by the burst cycle (burst
count). When a burst has completed, the function generator waits for
the next trigger. Internal source is the default triggered burst (N -
cycle) mode on power up.

Panel Operation 1. Press the Burst key.
Burst

2. Press F1 (N Cycle).
3. Press F5 (TRIG setup).

4. Choose a trigger type by ~
pressing F1(INT), F2 (EXT)

or F3 (Manual).
Manual 5. If a manual source is selected, @i
Triggering the trigger soft-key (F1) must

be pressed each time to
output a burst.

Cill |FREQ  1.000000000 kHz
AMPL 3.000 Vpp |Phase 0.0 ° — —
DC Offset 0.00 Yoo

Cycles: 1Cyc Type: N Cycle
Delay: 0.00 uSEC Source: INT
Period: 10.000 mSEC

e T | S [ S o
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Note

Burst Delay

When the internal trigger source is chosen, the burs
is output continuously at a rate defined by the burst
period setting. The interval between bursts is definec
by the burst period.

When the external trigger is selected the function
generator will receive a trigger signal (TTL) from the
Trigger INPUTterminal on the rear panel. Each time
the trigger is receiveda burst is output (with the
defined number of cycles). If a trigger signal is
received during a burst, it is ignored.

When using the manual or external trigger only the
burst phase and burstyclefcount are applicablgthe
burst period is not used.

A time delay can be inserted after each triggeefore
the start of a burst.

Panel Operation

1. Press the Burst key.
2. Press F1 (N Cycle).

3. Press F5 (TRIG setup).
4. Press F4 (Delay).

5. The Delay parameter will become highlighted
in the Waveform Display area.
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Crll || FREQ 1.000000000 kHz

AMPL 3000 Vop |[Phase 0.0 °

Type: N Cycle

Source: INT

DC Offset 0.00 Vre
Cycles: 1Cyc

Delay: 0.00 uSEC
Period: 10,000 mSEC

[ [ (e |

. J\/\F —

=
£
-
£
=
E

6. Use the selector keys and ©
scroll wheel or number pad
to enter the delay time.
'oYoJe
7. Press F1~F4 to choose the i ~ (s
delay time unit. (o ) (es )
Range Delaytime 0s~100s
Default 0Os

Gated Trigger Polarnt

The Polarity setting sets the polarity of the input trigger signal for

the gated mode.

Panel Operation 1. Press the Burst key.

2. Press F2 (Gate).

3. Press F1 (Polarity).

4. Select either Pos (F1) or
Neg (F2).
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Gated Trigger Rase

The phase setting for gated burst mode sets the starting phase of the
outputted burst waveform.

Panel Operation 1. Press the Burst key.

. Press F2 (Gite).
. Press R (Phase).

. Use the selector keys and OJO)
scroll wheel or number pad @
to enter the phase. ©

eJolc)

. Press F5 (Degree) to select the

Range

phase unit.
Phase -360e~+36QG
Default Oe
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SECCNDARY S$TEM
FUNCTION SETTINGS

The semndary system functions are used to store and recall settings,
set the LAN /USB/GPIB settings, view the software version, update
the firmware, perform self calibration, set the interface type, change
the language, set the output impedance, configure DSO link and
other miscellaneous functions.

Save, Recall or Delete.....ccoovviiiiieeeeiaen 173
Selecting the Remote Interface.......................... 177
GPIB INterface.........ccoovvviieiiiiieiiee e 177
LAN INtEIfaCE......coiviiiiiiiic e 178
LANHOSE NAME........ccviiiiiiiieiiccrece e 179
USB INtEIfaCE........vveiiiiiie e 181
System and SettingsS.........cocoviiiiiiii e 182
Viewing and Updating the Software & Firmware Versih82
Language Selection............ccevviiiiiieeeiiiiiieecee e 183
Setting the Beeper Sound..........ccccoevuiiiiiineeiiiiiieeeenn. 184
Display SUSPeNd..........occuiiieiiiiiiiiieee e 184
Display Brightness.........oooivieiiiiiiiiieeeeeieceeee e 185
Reference CIOCK SOUICES.........cccoocvviiriiiiiiieee e 186
Setting the output impedance AFG3021/3031............ 188
DSO Link- AFG3021/3031......cccceemriinrienrieieesiee e 188
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Save Recallor Delete

The AFG-3021,AFG-3022,AFG-3031 & AFG-3032have non-volatile
memory to store instrument stat e and ARB data. There are 10
memory files numbered 0~9. Each memory file can either store
arbitrary waveform data (ARB), settings or both. When data (AR B or
Setting data) is stored in a memory file, the data will be shown in
red. If a file has no data, it will be shown in blue.

Save/Recall
properties

ARB

1 Rate

1 Frequency

1 Length

1 Display horizontal
Setting

Functions
Waveform
Frequency

Pulse Width
Pulse rise time
Pulse fall time
Square wave Duty
Ramp Symmetry
Amplitude
Amplitude unit

DC offset(DC
waveform only)

Offset
Modulation type

=2 =4 =4 =4 -4 -4 -4 -4 -8 -4

Beep setting
Impedance

=A =4 =4 =4 =4

Main output

1 Display vertical
1 Output Start
1 Output length

FM

1 Source

1 Shape

1 Deviation

1 FM frequency

FSK

1 Source

1 Shape

1 Rate

1 Hop frequency
PM

1 Shape

1 Phase deviation
1 PM frequency

SUM

1 Source

1 Shape
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1 Harmonic order 1 SUM amplitude

settings 1 SUM frequency

1 Harmonic display ¢ pyypy
1 Sweep

1 Source
1 Source 1 Shape
1 Type 1 Duty
1 Time 1 Frequency
1 Start frequency 1 Burst Type
1 Stop frequency 1 Source
1 Center frequency 1 Type
1 Span frequency 1 Cycles
1 Start amplitude 1 Phase
1 Stop amplitude 1 Period
17 AM 1 Delay
1 Source
1 Shape
1 Depth
1 AM frequency
Other
1 Interface 1 Phase
1 Display 1 Dual channel settings

Panel Operation 1. Press the UTIL key.

2. Press F1 Memory).

3. Use the scroll wheel to
highlight a memory file
(Memory0 ~ Memory?9).
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Memory3:
@ Memory4:

Press F1 to store a file, press
F2 to recall a file, or press F3
to delete a file.

IPath: Memory:\Memory0: I

Memory1:
Memory2:
Memory3:
Memory4d:
Memory5:
Memory6:
Memory?:
Memory8:
Memory9:

—_— —

6. Press F5 (Done) to complete (g
the operation.

SECONDARY SYSTEM FUNCTION SETTINGS

Path: Memory:\Memory(:

Memory1:

Memory2:

Memory3:
Memoryb:

Memory7:
Memory8:
Memory9:

4. Choose a file operation to

perform on the memory

. - E1l
location: (E1 ]

. Use the scroll wheel to now
select the data typeto
save/recall/delete .

(ARB, Setting, ARB+Setting)

(@)

I —
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Range Memory file Memory0 ~ Memory9
Data type ARB, Setting, ARB+Settin

Delete All 7. To delete all the files for

MemoryO~Memory9, p ress
F4.

8. Press F1 (Done) to confirm

the deletion of all files .
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Selecting the Remote Interface

The AFG-3021,AFG-3022,AFG-3031 & AFG-3032hasLAN , GPIB
and USB interfaces for remote control. Only one remote interface
can be used at any one time.

GPIBInterface

Background When using the GPIB interface, a GPIB address
must be specified. The default GPIB interface is 10.

Panel Operation 1. Press the UTIL key. @

2. Press F2 (Interface). -
| ——)

3. Press F1 (GPIB). -
| —

4. Press F1 (Address) -
| —— |

5. GPIB will become highlighted .

CH1 Load: 50 OHM Interface: GPIB

ICH? Load: 50 OHM GPIB Address: 10

Language: English Virtual Interface: Enable
LAN Boot Mode:  AutolP
IP Address: 169.254.126.215
Nethask: 255.255.0.0

GateWay: 0.0.0.0
CH1 Reference In: Int MacAddress:

CH? Reference In: Int 00-D4-4D-56-D7-7D
Tracking: ON HostHame:
Mode: ARE Data INC | Ampl INC MYHOSTOD

6. Use the selector keys and O0JOJO)

scroll wheel or numberpad & ©

to enter the GPIB address. OO
oJole)
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7. Press F5 (Done) to confirm Cn,m
the GPIB address.

Range GPIB address 1~30

LAN Interface

Background When using the LAN interface, an IP must be
specified (DHCP, Auto IP or manually
configured) .

Panel Operation 1. Press the UTIL key. “

. Press F2 (Interface).
. Press B (LAN).
4. Press R (Config).

5. Choosehow to configure the ~

N

w

IP address.PressF1 (DHCP), ((eo ) (e2)
F2 (Auto IP) or F3 (Manual).
Range DHCP Use DHCP to automatically

configure the IP address of the
unit for networks with a DHCP
server.

Auto IP Use Auto IP to automatically
configure the IP address of the
unit when it is directly
connected to a host PC vian
Ethernet cable.

Manual Manually configure the IP
address.
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6. If Manual was selected, set F1 [HEERN ~ KRN

(IP Addr), F2 (NetMask) and  (Eo ) (e2)
F3 (Gateway) in turn.

7. The IP address, net mask or gateway settings
become highlighted in the parameter window.

CH1 Load: 50 OHM Interface: LAN

CHZ Load: 50 OHM GPIB Address: 10

Language: English Virtual Interface: Enable
LAN Boot Mode: Manual
IP Address:  169.254.126.215
Nethask: 255.255.0.0

GateWay: 0.0.0.0
CH1 Reference In: Int MacAddress:

CH2 Reference In: Int 00-D4-4D-56-D7-7D
Tracking: ON HostName:
Mode: ARB Data INC | Ampl INC MYHOSTOD

Rmnin

8. Use the number pad to enter
the IP address, Net mask or
gateway. Use the decimal
point as a field separator.

9. Press F5 (Done) to confirm sy
the settings. e

10.Finally, press F5 (Done) to

confirm all the IP
configuration settings.

LAN Host Name

Background The following describes how to set the host name
for the unit when used in the LAN interface.

Panel Operation 1. Press the UTIL key. @
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2. Press F2 (Interface).

3. Press B (LAN).

4. Press R (Config).

5. Press F4 (HostName) to set

the host name for the unit.

6. The Host Name settings become highlighted in
the parameter window.

CH1 Load: 50 OHM Interface: LAN
CH2 Load: 50 OHM GPIB Address: 10
Language: English Virtual Interface: Enable

180

Beep: On

Display: Dual

Bright: 10

Power ON:Last

CH1 Reference In: Int

CHZ2 Reference In; Int

Tracking: ON

Mode: ARB Data INC | Ampl INC
Freq Cpl:  OFF

Ampl Cpl:  OFF

Enter Char

Use the scroll wheel to scroll
through each character. @

Press F1 (Enter Char) to sedct -

LAN Boot Mode:  Manual
IP Address:  169.254.126.215
Nethask: 255.255.0.0
GateWay: 0.0.0.0
MacAddress:
00-D4-4D-56-D7-7D
HostHame:
A

I

©
@@@
QOO0

a character and continue to

the next character.

Press F5 (Done) to confirm enmd

the host name.
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USB Interface

Background The following shows how to configure the meter
for remote control via the USBinterface.

Panel peration 1. Press the UTIL key.

2. Press F2 (Interface).

3. Press R (USB).

CH1 Load: 50 OHM Interface: USB

CHZ Load: 50 OHM GPIB Address: 10
Language: English Virtual Interface: Enable
Beep: On LAN Boot Mode:  AutolP
Display: Dual IP Address: 169.254.126.215
Bright: 10 NetMask: 255.255.0.0
Power ON:Last GateWay: 0.0.0.0

CH1 Reference In: Int MacAddress:

CHZ Reference In: Int 00-D4-4D-56-D7-7D
Tracking: ON HostName:

Mode: ARB Data INC | Ampl INC MYHOSTOD

Freq Cpl:  OFF

e
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System and Settings

There are a number of miscellaneous settings such as language
options, display options, clock source as well as software and
firmware settings that can be configured.

Note: The | ocat i onkeyddifféardmtcfor thesinglet e moé s o f
and dual channel models. Onthe AFG-3021/3 031, t he 6Syst em¢
key is mapped to F4, rather than F5, as on the AFG3022/3032.

Viewing and Updating th&oftware &FirmwareVersion

Panel Operation 1. Press the UTIL key. o

2. Press B (Cal.).
3. Press R (Software).
View Version 4. To view the software and

firmware version, press
F1(Version)

The version information will be shown on screen:

Instrument, Version, FPGA Revision, Bootload
version, Serial number.

Update Software 5. To update the software &
& Firmware firmware, insert a USB flash =

drive with the

software/ firmware file in the

USB host drive. Press F2

(Upgrade).

A Thesoftwarefirmwareusesa .bin extension
Note (format: AFG**.bin).
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CH1 Load: 50 OHM Interface: USB
CH2 Load: 50 OHM GPIB Address: 10
Language: English Virtual Interface: Disable
LAN Boot Mode:  AutolP
IP Address: 169.254.206.154

GV INSTEK AFG-3032

Boot:\0.00
DATE:20190319
DATE:20180731
ARB Database:BasictAutoElec+Medical
i SN:A11111111

i _ —

Language Selection

Background The AFG-3021,AFG-3022, AFG-3031 and AFG-
3032can be operated in English, Traditional or
Simplified Chinese. By default, the language is set
to English.

Panel Operation 1. Press the UTIL key. @

2. Press F (System)[F5 for -

AFG-3021/3031]

3. Press A (Language).

4. The Language parameter will become
highlighted.

CH1 Load: 50 OHM Interface: USB

CHZ Load: 50 OHM GPIB Address: 10

Language: English Virtual Interface: Enable
LAN Boot Mode:  AutolP
IP Address: 169.254.126.215
Nethask: 255.255.0.0
GateWay: 0.0.0.0

CH1 Reference In: Int MacAddres

CH2 Reference In: Int 00-D4-4D-56-D7-7D
Tracking: ON HostName:

Mode: ARB Data INC | Ampl INC MYHOSTOD

R
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5. Select F18implified Chinese), [l ~ .
F2(English) or F3(Traditional (Ceo ) (Ee2 )
Chinese) to choose the
language.

Setting the Beepr Sound

Background The beeper sound can be set on or off for when a
key is pressedor the scroll wheel is turned .

Panel Operation 1. Press the UTIL key. @

2. Press F4 (System[F5 for

AFG-3021/3031}

3. Press H (Beep) to toggle the
beeper on or off.

4. The Beepparameter will become highlighted.

CH1 Load: 50 OHM Interface: USB

CH2 Load: 50 OHM GPIB Address: 10
Language: English Virtual Interface: Enable
Beep: On LAN Boot Mode:  AutolP
Display: Dual IP Address: 169.254.126.215
Bright: 10 NetMask: 255.255.0.0
Power ON:Last GateWay: 0.0.0.0

CH1 Reference In: Int MacAddress:

CHZ2 Reference In: Int 00-D4-4D-56-D7-7D
Tracking: OFF HostHame:

Mode: - MYHOSTO01

Freq Cpl:  OFF

Ampl Cpl:  OFF

DisplaySuspend

Background This function will turn off the display until a front
panel key is pressed. When a panel key is pressed
the display will turn back on.
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Panel Operation 1. Press the UTIL key. o

2. Press F4 (Systen{F5 for

AFG-3021/3031}

3. Press R (Display Opt).

4. Press F1 Display).
5. Select F18uspend) or F2(ON) ~
to turn the display suspend  (CEeo ) (ex)

feature on or off.

Display Brightness

Background The brightness of the display can be sd from the
utility -system menu.

Panel Operation 1. Press the UTIL key. o

2. Press F4 (Systen{F5 for

AFG-3021/3031]

3. Press R (Display Opt).
4. Press R (Brightness).

Use the scroll wheel to set the
brightness of the display.

Range Brightness 1 (dim) ~ 10 (bright)
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(R—
5. Press F1 Enter) to finish

setting the brightness.

ReferenceClock Source

Background

An external 10MHz reference signal can be used to
replace the internal 10MHz clock signal. An
external reference clock can be used to increase the
accuracy or stability of the clock signal. It can also
be used to sync different units together so that they
operate on a synchronized clock. See page200for
multi -unit syncing details.

The reference input is isolated from the chassis
ground, with an isolation voltage of 42Vpk. This
will prevent ground loops and other r elated
interference.

The REF OUT port provides a sync signal of the
internal reference clock. This port can be used to
synchronize other equipment to the internal
reference clock of the function generator. See page
200for details on multi -unit syncing.

Connection

10MHz REF

input WP
"

10MHz Referenceltem Specification

Output
Specifications

186
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10MHz Referenceltem Specification

Input Input Voltage 0.5Vp-p to 5Vp-p

Specifications ¢ jmpedance 1kY, unbal anceé
coupled

Max. Allowed Input £ 10Vdc

Input Frequency 10MHz +10Hz

Waveform Sine or square (50+5% duty)
Ground Isolation 42Vpk max.

Panel Operation 1. Press the UTIL key. o

2. Press F4 (Systen{F5 for Rr ol -
AFG-3021/3031] -ﬁ

3. Press B (Clk Source).

4. Select F1(INT)or F2(EXT) to ~ =
choose theclock source.

Range INT Sets the internal clock as the referenc
clock.
EXT Sets an external 10MHz signal as the

reference clock.

5. If F2(EXT) was selected as the
clock source, Press F3(EXT —

Sync) to synchronize the unit
to the external reference
signal.
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Setting the output impedance AFG3021/3031

Background The AFG-3021/3031has sekctable output
impedances: MY or high i mpeda
output impedance is 50V
are to be used as a reference only. If the actual load
impedance is different to that specified, then the
actual amplitude and offset will vary accordingly.

Note The follow ing describes how to set the output
impedance on the AFG-3021 and the AFG3031. To
set the output impedance on the AFG-3022 or
AFG-3032, please see pagi92

Panel Operation 1. Pressthe CH1 or CH2 key. o

2. Press F (Load).

3. Select F1 (50 OHM) or F2 ~ EB8
(High Z) to select the output  (TEo ) (ex)
imp edance.

DSO Link- AFG3021/3031

Background DSO Link enables the AFG-3021/3031 to receive
lossless data froma GDS2000 Series DSO to create
ARB data for the selected channel.

Note All models support the DSO Link function. However
the menu tree operation varies between the single a
dual channel models. The procedure here is only
applicable to the AF&021/3031. For the AFG3022
and AFG3032 please see pag#93
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Panel Operation 1. Connect the AFG-3021/303 1
USB host port to the GDS =
<

2000086s UsSB B d

B

. Press the CH1 or CH2 key. on

. Press F6 DSO Link).
. Press F1 (Search).

. To select the DSO channel, ~
press F1 (CH1), F3CH2), F4 ([Eo ) (CE2])
(CH3) or F5(CH4). The

acquired data can then be

displayed.

. After a few moments the AFG-3021/3031 will

automatically switch over to the ARB function
and the waveform that was saved from the
DSO will be plotted as an ARB waveform.

See the ARB chapter to edit or save the
resultant waveform.

\FREQ: 200.00000000000 Hz|AMPL: 3.000 Ve |

|RATE: 100.000000000 kHz|DC Offset: 0.00 Vncl

MOD:_Off

T [ | | |
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DUAL CHANNEL &

MULTI-

UNIT OPERATION

The dual channel section details how to operate the unit in dual
channel mode (AFG-3022 & AFG-3032 only) and how to set any
channel-specific settings. The multi-unit section describes how to
sync multiple units together in a master -slave configuration.

Dual Channel Settings.........ccooovivviiiiiii e, 191
Channel Phase Settings........cocccveiiiieeiiiee e 191
Setting the output impedance...........ccccccveeeieiiiveenenn. 192
DSO LiNK..eoiiiieiiiieiiie et 193
Frequency Coupling........c.ccovveeeeiiieiesieie e 194
Amplitude Coupling.........cccoviieieiiiiiiiiiiee e 196
Channel Tracking ........cccoviieiiiiiicieee e 197
Multi-Unit SYyNCiNg.....ccoooiiiiiiie e 200
Multi Unit ConNeCHioN...........cceveiiiiieniiee e 200
MUIti UNIt SETUP ...ovveiiiicciieece e 202
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Dual Channel Settings

There are anumber of settings that only apply to the AFG -3022 and
AFG-3032, such a channel tracking, DSO link,output impedance
settings and channel phase settings for each channel.

Channel Phase Settings

Background The phase settings allow you to configure the start
phase of a channel to one of 4 preset phase
settings:

0 Phase Quick set the phas®f a channelo 0°.

Sync Int Synchronizes tk phase of both
channelsand sets the phasé¢o 0°.

Degree Sets the phase of the selected channi

Align Phase Aligns thetimebase ofboth channels
but doesnEt chang
of the channels. In other words it re
calibrates the phase difference betwe
both of the channels.

=

Panel Operatin Press the CH1 or CH2 key. o

2. Press F5 (Phase).

3. To select the phase of the R ~ (SN
channel, press F1 Q0 Phasg, (Eo ) (e )
F2 (Sync Int), F4(Degree) or
F5 (Align Phase).

4. If Degree was selected, use © O ©
the selector keys and scroll & ® ©
wheel or number pad to enter &) O @
the phase. OO0
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5. Press F5 (Degree) again to set

the phase unit.

Range

Degree -180 °to 180°(Sets the phase of thi
selected channel)

cill | FREQ 50.000000  Hz
AMPL 3.000 Vep |Phase  90.0 °
DC Offset 0.00 Yoo

DCoffset
|-1—1."'FF:EI.14..| i

R [ il

Setting the output impedance

Background

The AFG-3022/AFG -3032has selectable output
impedances for each channel 50Y or hi
i mpedance. The defaul't
The output imp edances are to be used as a
reference only. If the actual load impedance is
different to that specified, then the actual

amplitude and offset will vary accordingly.

Note

The following describes how to set the output
impedance on the AF&022 and 3032.d set the
output impedance on the AFE021/3031, please see
pagel88

Panel Operation
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1. Press the CH1 or CH2 key. p

2. Press F1 (Load).
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3.

Select F1 (50 OHM) or F2 ~ KBS
(High Z) to select the output  ([eo ) (E1)

imp edance for the selected

channel.
DSO Link
Background DSO Link enables the AFG-3022 or AFG-3032to
receive lossless data from a GDS2000 Series DSO
to create ARB datafor the selected channel
Note All models support the DSO Link function.

However the menu tree operation varies between
the single and dual channel models. The procedure
here is only applicable to the AFG-3022 and AFG
3032. For the AFG3021/3031, please see pag&88.

Panel Operation

1.

Connect the AFG-3022/AFG -
(g

3032USB host port to the

GDS2000686s USB [—=<

port. @

Press the CH1 or CH2 key. P

Press F6 (DSOLInk).

. Press F1 (Search).

To select the DSO channel, ~
press F1 (CH1), F3(CH2), F4 ((eo ) ((es )
(CH3) or F5(CH4). The

acquired data can then be

displayed.
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6. After a few moments the AFG-30XX will
automatically switch over to the ARB function
and the waveform that was saved from the
DSO will be plotted as an ARB waveform.

See the ARB chapter to edit or save the
resultant waveform.

RN Frec 2000000000000 HZ

Cil) | AMPL 3000 vep

DC Offiset  0.00 Voo

(RATE __f0D0DOODOOODKHZ |

T [ [T [ e |

Frequency Coupling

Background Frequency coupling sets the frequency of the
unselected channelas a frequency offsetfrom the
selected channelor as a ratio of the frequency of
the selected channel

Panel Operation 1. Press the UTIL key. o

2. Press F5 (Dual Ch).
3. Press F1 (Freq Cpl).
4. To set theunselected

channel 6s afaneq
offset from the selected

¢ h a n nfrequeéhey, press F2
(Offset).
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Use the selector keys and
scroll wheel or number pad
to enter the frequency offset.

Press F2~F6 to seict the
offset frequency units.

. To set theunselected

¢ h a n nfrequéhsy as a ratio
ofthesel ect ed <ch
frequency, press F3 (Ratio).

Use the selector keysand ~ © O
scroll wheel or numberpad © © @
to enter the ratio. 0JOJO),
oo
Press F5 (Enter) to confirm.

. Alternatively, press F1 (OFF)

to disable frequency
coupling.

CH1 Load: 50 OHM Interface: USB

CHZ Load: 50 OHM GPIB Address: 10

Language: English Virtual Interface: Enable
LAN Boot Mode:  AutolP
IP Address: 169.254.126.215
Nethask: 255.255.0.0
GateWay: 0.0.0.0

CH1 Reference In: Int MacAddress:

CH? Reference In: Int 00-D4-4D-56-D7-7D

Tracking: ON HostHame:

Mode: ARE Data INC | Ampl INC MYHOSTOD

s
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Range

Offset Range -30MHz ~ 30MHz
(-20MHz ~ 20MHz)

Offset Resolution 1uHz.Unsel ect ed
frequency =selectedc h a n n .
frequency + offsetSelected
¢ h a n rirequeRcy is fixed

Ratio Range 1000000~ 0.001

Ratio Resolution 0.001. Ratio #Jnselected
¢ h a n rdrequeBcybelected
¢ h a n rfreqleBcy Selected
¢ h a n rreqlieBey is fixed

Amplitude Coupling

Background

Panel Operation

196

Amplitude coupling couples the amplitude of one
channel to the other channel. When the amplitude
settings for one channel are changed, those same
settings are automatically reflected in the other
channel.

1. Pressthe UTIL key. o

2. Press F5 (Dual Ch).
3. Press F2 (Ampl Cpl). -
F—

4. Press F1 to turn amplitude L ~

coupling ON or F2 to turn (B0 ) (er)
amplitude coupling OFF.
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CH1 Load: 50 OHM Interface: USB

CHZ Load: 50 OHM GPIB Address: 10
Language: English Virtual Interface: Enable
Beep: On LAN Boot Mode:  AutolP

Display: Dual IP Address: 169.254.126.215
Bright: 10 NetMask: 255.255.0.0
Power ON:Last GateWay: 0.0.0.0

CH1 Reference In: Int MacAddress:

CHZ Reference In: Int 00-D4-4D-56-D7-7D
Tracking: ON HostName:

Mode: ARB Data INC | Ampl INC MYHOSTOM

s

Channel Tracking

Background Channel tracking will set the waveform output of
one channel to be the same as the other channel.
When the settings of one channel are changed,
those changes are tracked on the other channel.
This function also has the ability to perform
inverted tracking, where the output on one
channel is inverted in relation to the other channel.

Panel Operation 1. Press the UTIL key. @

2. Press F5 (Dual Ch).

3. Press F3 (Tracking).
——
4. To select the tracking ~

function, press F1 (OFF),F2
(ON), F3 (ARB Data), F4

(Ampl), F5 (Inverted) or F6
(Return).
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CH1 Load: 50 OHM
CH? Lo: OHM

Language: English
Beep: On

Display: Dual
Bright: 10

Power ON:Last
CH1 Reference In: Int
CHZ2 Reference In; Int

Interface: USB

GPIB Address: 10

Virtual Interface: Enable

LAN Boot Mode:  AutolP

IP Address:  169.254.126.215

Nethask: 255.255.0.0

GateWay: 0.0.0.0

MacAddress:
00-D4-4D-56-D7-7D

HostName:

ing: OFF
- MYHOSTO01

o T

5. After pressing F2 (ON), the2 o p t F3dARB
Data)6 a rir4l(Antpl )6 are available for
setup respectively. The available mode for
bothoARBDat ad6 and 0 Amyd,
which indicates that two channels share the
identical setting, or EXC, which signals that two
channels have varied settings from each other.
For example, the figure below shows when two

channels share the same setting in Ampl but
have differed settings in ARB Data.

CH1 Load: 50 OHM

Display: Dual

Bright: 10

Power ON:Last

CH1 Reference In: Int

CH2 Reference In: Int

Tracking: ON

Mode: ARB Data EXC | Ampl INC
Freq Cpl:  OFF

Ampl Cpl:  OFF

Interface: USB
GPIB Address: 10
Virtual Interface; Enable
LAN Boot Mode:  AutolP
IP Address:  169.254.126.215
Nethask: 255.255.0.0
GateWay: 0.0.0.0
MacAddress:
00-D4-4D-56-D7-7D
HostName:
MYHOSTO01

While, on the other hand, two channels share
the totally identical settings in both ARB Data
and Ampl, the screen will be shown as the

following figure.
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CH1 Load: 50 OHM Interface: USB

CHZ Load: 50 OHM GPIB Address: 10

Language: English Virtual Interface: Enable
LAN Boot Mode:  AutolP
IP Address:  169.254.126.215
NetMask: 255.255.0.0

Power ON:Last GateWay: 0.0.0.0

CH1 Reference In: Int MacAddres:

CHZ Reference In: Int 00-D4- 6-D7-7D

Tracking: ON HostName:

Mode: ARB Data INC | Ampl INC MYHOSTOM

Freq Cpl:  OFF

Ampl Cpl:  OFF
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Multi-Unit Syncing

Multiple units canbe synchronized to the same clock. The clock
source can be an external reference or the internal reference output
from the master AFG-30XX.

Multi Unit Connection

Background There are two different connection methods that
can be used to perform multi -unit syncing,
however the method chosen determines the
number of units that can be synced and the
propagation time of the sync clock. The two
connection methods are detailed below:

Daisy Chain When using the daisy-chain method, up to 4 units

Connection can be synced together. A BNC cable is connected
from the master REF OUT port to the REF IN port
of slave #1. The REF OUT port of slave #1 is
connected to the REF IN port of slave #2 and © on
up to slave #3.

EXT REF
(Optional)

Master Slave #1 Slave #2 Slave #3

Note: The maximum phase delay for connected
unit sthat are daisy chained is defined by the
following function:

Max. phase delay(ns)= 39+(N-2)*39 +25nS

Where N is the number of connected units (total),
for a maximum of 4.
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Parallel When using the parallel connection method, a

Connection BNC cable is connected from the master REF OUT
port to a T-divider. The T -divider then connects to
the REF IN port of the slave #1 and to the second
T-divider with BNC cab les. This continues up to
the secondlast slave unit. The last slave unit
terminates with a 50V t
port. Up to 6 units in total can be connected
together using the parallel connection method.

EXT REF
(Optional)

T-divider gne  T-divider BNC |

50Y terminator

Master Slave #1 Slave #2 Slave #n

Note: The maximum phase delay of connected
unit s that are connected in parallel is defined by
the following function:

Max. phase delay(ns) = (N-1)*6 +25nS

Where N is the number of connected units (total),
for a maximum of 6.

& If the master unit is to use anxernal reference,
Note connect the external reference signal to the rear par
REF IN port.

10MHz Reference Input Specifications:

Input Voltage 0.5Vpp to 5Vpp
Input Impedance 1KY, unbalanced, AC coupled
Max. Allowed Input+ 10Vdc

Input Frequency 10MHz £10Hz
Waveform sine or square (50+ 5% duty)
10MHz, amplitude 0.5Vpp~5Vpp
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Multi Unit Setup

Background The following will describe what configur ation is
required for the master and each connected slave
unit for multi -unit control. See page 186 details.

A When using the external reference function, the ARE

Note and dual channel function is not supportedlease
seethe reference clock sourceshapteron pagel86
for more details

Panel Operation 1. Press the UTIL key. o

2. Press F4 (System).
3. Press F3 (Clk Source).

4. To configure the slave units:

Press F2 (EXJ for each slave

unit* . The slave units accept
the reference signal from the
master unit.

5. To configure the master unit:

Press F3 (EXT Sync) to start

syncing the slave units.

*Return to 6. To return a slave unit back to

Independent independent operation, set
Operation Clk Source to F1 (INT).
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CH1 Load: 50 OHM
CHZ? Load: 50 OHM
Language: English
Beep: On

Display: Dual

CH1 Reference In: Int
CHZ Reference In: Int
OFF

: OFF

Interface: USB
GPIB Address: 10
Virtual Interface: Enable
LAN Boot Mode:  AutolP
IP Address: 169.254.126.215
HetMask: 255.255.0.0
GateWay: 0.0.0.0
MacAddress:
00-D4-4D-56-D7-7D
HostName:
MYHOSTOO01

s
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AARBITRARY WAVEFGS

The AFG-30XX can create userdefined arbitrary wavefor ms. Each
waveform can include up to 8M data points. Each data point has a
vertical range of 65535 (+32767) with asample rate of 250MSal/s.

Inserting Builtln Waveforms...........c.ccoeeviiinennan 205
Inserting a Builtin Waveform...........cccccccoviieriiienenns 205
Inserting a DC Waveform.........cccccovveeeeiieencieee e, 208
Inserting a Pulse Waveform............cccccceeeviiviennneneenee 210
Display an Arbitrary Waveform............................ 212
Set the Horizontal Display Range...........cccccovcvveerineenn. 212
Set the Vertical Display Properties............cccccovcvvennee 214
Page Navigation (Next Page).........ccoccvveiireeeenieeenns 216
Page Navigation (Back Page).........ccccoevevviveeivienennns 217
OVerview DiSplay.........cccoiireiiiiiiiieee e 218
Editing an Arbitrary Waveform............................ 219
Adding a point to an Arbitrary Waveform.................... 219
Adding a line to an Arbitrary Waveform....................... 220
Copy @ Waveform........cccoovviiiiiiicieee e 222
Clear the Waveform.........cccccviveiiiiieesiee e 223
ARB ProteCtion.........ceeeiiiriiiiiiiieiieee et 225
Output an Arbitrary Waveform............................. 228
Output Lengthof an Arbitrary Waveform...................... 228
Gated Output of the Arbitrary Waveform.................... 229
Output an N Cycle Arbitrary Waveform....................... 231
Output Arbitrary Waveformd! Infinite Cycles................ 233
Saving/Loading an Arbitrary Waveform............... 235
Saving a Waveform to Internal Mematry...................... 235
Saving a Waveform to USB Memary...........ccccceeeiuunene 236
Load a Waveform froninternal Memory....................... 239
Load a Waveform from USB...........cccccceeeiiiiiieeneennnnne 241
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Inserting Builtin Waveforms

The AFG-30XX function generators contain a number of functions to
create a number of common waveforms including si ne, square, ramp,
sin(x)/x , exponential rise, exponential fall, pulse and DC waveforms.
There are a total of 101 built -in waveforms to choose from. See page
435for a graphical representation of each waveform.

Inserting a Builtin Waveform

The following operating procedure can be used to insert any of the
built -in ARB waveforms except for the DC & pulse waveforms. See
page 208& 210to insert a DC or pulse waveform, respectively.

Panel Operation 1. Press the ARB key.

ARB

2. Press F3(Built in).

3. Press F1~F5 to select a ~
subcategory of built-in

waveforms and then select a
built -in waveform.

Basic Sine, Square, Ramg&inc, Exp Rise,
Exp FallPulse, DC

Common 1 absatan,havercosinesinever,
abssin, haversine stair_down,
abssinehalf,n_pulse,stair_ud,
ampalt, negramp,stair_up

Common 2  attalt, rectpuls stepresp,
diric_even,roundhalf,trapezia,
diric_odd, sawtoot, tripuls,
gauspuls sinetra

Math dlorentz, h, sqrt, since, lorentz,
Xsguare,gauss
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Note

206

Trigonometric arccos,arctan, sech,arccot,
arctanh, sinh, arccsc,cosh, tan,
arcsec,cot, tanh, arcsin, csc,
arcsinh, sec

Window barthannwin,chebwin, kaiser,
bartlett, flattopwin, triang,
blackman,hamming, tukeywin,
bohmanwin, hann

Medical Cardiac,EOG, EEG, EMG, PLETH,
RESP, ECG1, ECG2, ECG3, ECG
EGG5, ECG6, ECG7, ECGS8, ECG!
ECG10, ECG11, ECG12, ECG13,
ECG14, ECG15, LFPULSE, TENS
TENS2, TENS3

AutoElec IGNITION, SP, VR, TP1, TP2A,
TP2B, TP3A, TP3B, TP4, TP5A,
TPSB

It is required to update the ARB data first prior to
enabling Medical and AwElec waveforms. Failing to
do so results in the following warning message
shown.

RN rro 3000000000000 KHz

Cill || AMPL 1000 Vep [
DC Ofisel 000 Vic

RATE 30.000000  MHZz

Please Update ARB Extend DATA first
1o enable this functionll!

T [ | S [ [ mm—

4. The selected built-in waveform will be shown

in red on the display. The remainder of the ARB
waveform will be shown in green.

5. Press F1(Start). Rs &
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6. The Start property will become highlighted in
red.

e

7. Use the selector keys and
scroll wheel or number pad
to enter the Start addressof
the waveform.

8. Press F5 (Enter) to confirm
the Start point.

9. Repeat steps5~8 for Length
(F2) and Scale (F3). (E1 ] [[ E2 ]]

1 Length denotes how many points the
waveform is stretched in the x direction.

1 Scale denotes the vertical scale of the
waveform from the center line.

Range Item Setting Range
Start 0 ~ 838860
Length 1~ 8388608
Scale 1~ 32767

10.Press F4 (Done) to complete

the operation.

11.Press F6 (Return) to return to

the previous menus.

Below a sine wave created at start: 0, LengtB;
Scale: 32767
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RN rreo 19.531250000000  Hz

Cill || AMPL 3000 Vep
DC Offset 0.00 Voo
RATE 20.000000000 kHz

Insertinga DC Waveform

Panel Operation 1. Press the ARB key.

ARB

2. Press F3 (Built in).
3. Press F1(Basic).
4. Press F5 (More).
5. Press F3 (DC).
6. Press F1 (Start).

7. The Start property will become highlighted in
red.

R e
8. Use the selector keys and ©

scroll wheel or numberpad © O ©

to enter the Start addressof

the DC waveform. OO ®
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9. Press F5 (Enter) to confirm

the Start point.

10.Repeat steps 4-9 for Length
(F2) and Data (F3). (1) (e2)

1 Length denotes how many points the DC
waveform is stretched in the x direction.

1 Data denotes the vertical level of the DC
waveform from the zero level.

Range Item Setting Range
Start 0 ~ 8388607
Length 1~ 8388608
Data -32767 ~ 32767

11.Press F5 (Done) to complete

the operation.

12.Press F6 (Return) to return to

the previous menus.

Below a DC waveform created at start:0, Length:
524288, Data: 10000.

RN rreo 1953125000000 Hz
Crkl | AMPL 3000 Vep

DC Ofiset 0.00 Yoe

RATE 20000000000 kHz

ol e
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Insertinga Pulse Waveform

The following operating procedure can be used to insert a pulse
waveform into an ARB wavefo rm.

Range Frequency Resolution Duty Resdution
1pHz~5Hz 1pHz 0.0001%
>5Hz~50Hz 1uHz 0.0001%
>50Hz~500Hz 10uHz 0.001%
>500Hz~5kHz  100uHz 0.01%
>5kHz~50kHz 1mHz 0.1%
>50kHz~500kHz 10mHz 1%

Panel Operation 1. Press the ARB key.

ARB

2. Press F3 (Built in).
3. Press F1(Basic).
4. Press F5 (More).
5. Press F4 (Pulse).

6. Press F1 (Fregency).

7. The Pulse Freq property will become
highlighted in red.
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8. Use the selector keys and
scroll wheel or nu mber pad
to enter the pulse frequency.

9. Press F1~F5 to select the
frequency unit.

10.Press F2 (UTY) and use the N~
number pad or scroll wheel =
to choose the duty.

11.Press F5 (%) to complete the

operation.

12.Press F5 (Done) to complete

the operation.

13.Press F6 (Return) to return to

the previous menus.

Below a Pulse waveform created with a frequency o
100kHz and a duty cycle d0%.

RN rreo 1000000000000 kHz

Cill | AMPL 3.000 Vep [
DC Ofiset 0.00 Yoo
RATE 10.000000 _ MHz

= RS SR
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Display an Arbitrary Waveform

Set the Horizontal Display Range

The horizontal window bounds can be set in one of two ways : Using
a start point and length, or a center point and length.

Panel Operation 1. Press theARB key.

ARB

2. Press F1 Display) to enter the

display menu.

3. Press F1 Horizon) to enter

the horizontal menu .

Setting the The Length setting will determine the width of

Window Bounds the display window. The Horizontal Start
parameter will set the starting position of the
display window. The Center parameter can be
used to set the center point of the window.

4. Press (R) Length.

5. The Length parameter will become highlighted.

e
6. Use the selector keys and ©
scroll wheel or numberpad © © ©
to enter the Length value.
'oYoJe

1 F4 (clear) can be usedo
undo a value.
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7. Press F5 (Enter) to savahe

setting.

Setting the Start 8. Repeat steps 4-8 for either ~

point or Center Start (F1) or Center F3. (eo ) (e2)
Point

1 The Start softkey is used
to edit the Horizontal
From parameter.

Zoom in 9. To zoom into the arbitrary
waveform, press F4 (Zoom =

In). The Zoom In function
will reduce the length by half
each time the function is
used. The minimum
allowable length is 3.

Zoom out 10.To zoom out from the center
point of the waveform, press —
F5 (Zoom out). The Zoom out
function will increase the
length by 2. The maximum
allowable length is 8388608

Below, an arbitrary sine waveform has a start of
0, length of 40 and is centered at .

RN rreo 19.531250000000 Mz
Cikl | AMPL 3000 Vep [
DC Ofiset 0.00 Yoe
|RaTE __ woooooonoknz |

T [T [ S —
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Set the VerticaDisplayProperties

Like the horizontal properties, the vertical display properties of the
waveform display can be created in two ways: Setting high and low
values, or setting the center point.

Panel Operation 1. Press the ARB key.

ARB

2. Press F1 (Display).
3. Press F2(Vertical).
Settingthe Low& 4. Press F1 (Low)

High Point

5. The Vertical Low parameter will become
highlighted.

o

6. Use the selector keys and ©
scroll wheel or number pad
to enter the Vertical Low
value. 0O0®

1 F4 (clear) can be used to
undo a value.

7. Press F5 (Enter) to save

settings.

Setting the High 8. Repeat steps 4-8 for High

Point (F2).
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Setting the Cente9. Repeat steps 48 for Center Bdmq -
Point (F3), if required.

Zoom 10.To vertically zoom in from

the center of the arbitrary
waveform, press F4 (Zoom
In). The Zoom In function
will reduce the amplitude by
half each time the function is
used. The minimum
allowable vertical low is -2,
and the minimum vertical
high is 2.

11.To vertically zoom out of the
waveform, press F5 (Zoom —

out). The Zoom out function
will increase the amplitude
by 2. The Vertical low
maximum can be set to-
32767 and the vertical high
maximum can be set to
+32767.

Below, the sine wave is with a vertical low of -
16384 a vertical high 16384and a center of 0.
Note how the sine wave is clipped due to the
vertical display bounds.

RN rreo 19.531250000000  Hz
Cill | AMPL 3.000 Vep

DC Ofiset 0.00 Yoo

RATE 20000000000 kHz

— T T .. T - T .1 - 1
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Page Navigation (Next Page)

Background When viewing the waveform, the display window
can be moved forward and backward using the
Next/Back Page functions.

Panel Operation 1. Press the ARB key.

ARB

2. Press F1 (Display).
3. Press F3 (Next Page) to move

the display window one view
length forward.

New Horizon From*=Horizon Fr om + Length
New Center=Center + Length
*Hori zon From +Length

Below, shows the display after Next Page has
been pressed.

Horizon From: 0 A 45
Length: 45

Center:22A 67

I rrec osmzs0000000 e
ikl | AMPL 3000 Vep

DC Offset 0.00 Voo
RATE 20.000000000 kHz

T [ [ [P [ [T
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Page Navigatior{BackPage)

Background When viewing the waveform, the display window
can be moved forward and backward using the
Next/Back Page functions.

Panel Operation 1. Press the ARB key.

ARB

2. Press F1 (Display).
3. Press R (Back Page) to move

the display window one view
length backward.

New Horizon From* Horizon From - Length
New Center*=Center d Length
*Length until O

Below, shows the display after Back Page has
been pressed.

Horizon From: 45A 0
Length: 45

Center:67A 22

o PR

DC Ofiset 0.00 Yoo
RATE 20.000000000 kH=2

T T T T o
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OverviewDisplay

Panel Ogeration

218

1. Press the ARB key.

ARB

2. Press F1 (Display).
3. To make the display window

cover the whole waveform,
press F5 (Overview).

Horizontal: 0~8388607
Vertical: 32767~-328767

Below shows the display after Overview has
been selected.

Horizon From: 0

Length: 8388608

Center: 4194304

Vertical low/high: 32767
RN rreo 19.531250000000  Hz

ikl |AMPL 3000 ep [

DC Offset 0.00 Vec
RATE 20.000000000 kHz

GETATRSE BRI TEE BT TR GSRrE rE BESNE
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Editing an Arbitrary Waveform

Adding a point to anArbitrary Waveform

Background The AFG-30XX has a powerful editing funct ion
that allows you to create points or lines anywhere
on the waveform.

Panel Operation 1. Press the ARB key.

ARB

2. Press F2 Edit).
3. Press A (Point).
4. Press F1 (Address.

5. The Address parameter will become
highlight ed in red.

e

6. Use the selector keys and @
scroll wheel or numberpad © © ©
to enter the Address value.

OXOJXO)
00

7. Press F5 (Enter) to save

settings.

8. Press F2 (Data).
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9. The Data parameter will become highlighted in
red.

10.Use the selector keys and
scroll wheel or number pad
to enter a Data value.

00O
0J0J 020,
610J 020,
Te
B

11.Press F5 (Enter) to save
settings.

12.Press F6 (Return) to return to

the ARB menu.

Below shows Address set to 8 andData set to0.
The edited area is shown in red.

RN rrec 19.531250000000 Wz

Cill || AMPL 3000 Vep [
DC Offset 0.00 Yoo
RATE 20000000000 kHz

YT SRR (ST

Adding a line to an Arbitrary Wat@m

Background The AFG-30XX has a powerful editing function
that allows you to create points or lines anywhere
on the waveform.

Panel Operation 1. Press the ARB key.

ARB

2. Press F2 (Edit).
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3. Press R (Line).
4. Press F1 Btart ADD). e

5. The Start Address parameter will become
highlighted in red.

6. Use the selector keys and
scroll wheel or number pad

@ )
to enter the start address. O]
0JO.

7. Press F5 (Enter) to save

settings.

8. Repeat steps 4+ for Start Data (F2), Stop
Add ress (F3) and Stop Data (F4)

9. Press F5 Done) to confirm

the line edit.

10.Press F6 (Return) to return to

the previous menus.

A red line was created below with the
following properties:

Start Address: 8, Start Data:0
Stop Address: 15, Stop Data:0
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RN rreo 19.531250000000  Hz
Cill || AMPL 3000 Vep

DC Offset 0.0 Voo

RATE 20000000000 kHz

Copy a Waveform

Panel Operation 1. Press the ARB key.

ARB

2. Press F2 (Edit).
3. Press B (Copy).
4. Press F1 (Start).

5. The Copy From properties will become
highlighted in red.

e

6. Use the selector keys and ©
scroll wheel or numberpad © O © @
to enter the Copy From
address. OO®

7. Press F5 (Enter) to save
settings.
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8. Repeat steps 4+ for Length (F2) and Paste To
(F3).

9. Press 5 (Done) to confirm

the selection.

10.Press F6 (Return) to return to

the previous menus.

A sedion of the waveform from points 30~45
was copied to points 0~15:
Copy From: 30

Length: 15

To: 0

I Freq 19531250000000  Hz

il | aMPL 3000 Yep

DC Offset 0.00 Yoo
RATE 20.000000000 kHz

T ]

Clear the Waveform

Panel Operation 1. Press the ARB key.

ARB

Dcls

2. Press F2 (Edit). s

3. Press F4 (Qear).
4. Press F1 (Sta).
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5. The Clear From property will become
highlighted in red.

6. Use the selector keys and
scroll wheel or numberpad O ©® ©®

to enter the Clear From 0JO)

address.
7. Press F5 (Enter) to save

settings. N

8. Repeat steps 4~8 for Length

(F2).

9. Press B (Done) to clear the

sedion of the arbitrary
waveform.

10.Press F6 (Return) to return to

the previous menus.

Delete All

11.Press F5 ALL ) to delete the

whole waveform .

12.Press F5 (Done) again to

confirm the deletion.

13.Press F6 (Return) to returnto

the previous menus.
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RN R 19.531250000000

Hz

Cill | AMPL

3.000 VYep

DC Ofiset

0.00 ¥oo

RATE

20.000000000 kHz

(a e

[ |

The same area after being cleared.

RN reo 19.531250000000

Hz

Crll | aMPL 3000 Vep

DC Offset 0.00 Yoo

RATE 20.000000000 kHz

o

[ |

The result after the whole waveform is deleted.

RN reo 19.531250000000

Hz

Cikl | AMPL

3.000 vep [

DC Ofiset

0.00 Yoo

RATE 20.000000000 kHz

ARB Protection

The protection function designates an area of the arbitrary
waveform that cannot be altered.

Panel Operation 1. Press the ARB key.
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. Press F2 (Edit).
. Press F5 (Protect).
. Press F2 (Start).

. The Protect Start property will become

highlighted in red.

Protect Off

. Use the selector keys and

scroll wheel or numberpad & © ©®
to enter the Protect Start ©0)JO)

address.

. Press F5 (Enter) to save

settings.

. Repeat steps 4~8 for Length

(F3).

. Press F5 Done) to confirm

the protected area

10.The protected area will be

shown in orange.

ProtectAll

226

11.Press R (ALL) to protect the

whole waveform.

12.Press F6 (Done) to confirm.
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Unprotect Al 13.Press F5 (Unprotect) to

release the protect function
for the whole waveform.

14.Press F6 (Done) to confirm.

15.The waveform background will return back to

black. The prop e r PrptecdOffé  whe Ehbwn
in gray.

Below, the protected areas of the waveform are
shown with an orange background:

Protect Start: 0, Length: 15.

RN rreo 1953125000000 Hz

Cill | aMPL 3.000 Vep [
DC Ofiset  0.00 Voo
RATE 20.000000000 kHz

e [ [ |
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Output an Arbitrary Waveform

Up to 8Mpts (0~8388607)of an arbitrary waveform can be output
from the function generator. Arbitrary waveforms can also be
output for a defined or infinite amount of cycles.

Output Length ofan Arbitrary Waveform

Panel Operation 1. Press the ARB key.

ARB

2. Press F6 (Output).

3. Press F1 (Stab).

4. The Start property will become highlighted in
red.

R

5. Use the selector keys and
scroll wheel or number pad  ©
to enter the Start address. ®

0,

6. Press F5 (Enter) to confirm

the Start point.

7. Repeat steps 4~7 for Length Kdmg -
(F2). —
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Below the waveform from position 0 with a

length of 1024is output from the front panel
terminal.

RN rreo 1953125000000 Hz
ikl | amPL 3000 Vep

DC Ofisel  0.00 Voe

RATE 20000000000 kHz

e

Gated Output of the Arbitrary Waveform

Background The ARB waveform output can be output using
the rear panel trigger input when the trigger is set
to Gate. The Gatetrigger can be configured to
output the arbitrary waveform on a positive or
negative trigger level.

Panel Operation 1. Press the ARB key.

ARB

2. Press F6 (Output).

3. Define the Start and Length  Page228
of the arbitrary waveform

output.
Note Changing the length will change the duty/ frequency
pulse waveforms.
4. Press B (Gate).
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5.

Choose Positive or Negative
to select the trigger polarity.  (Ceo ) (er)

1 When a Gate mode is selected any previous
trigger output setting is disabled.

1 The Gated mode can be turned off by
selecing a different output mode, such as
Ncycle or Infinite.

GATE Triggering 6.

The ARB waveform will be TRIG Input
output on either a high or
low TTL level input from the

TRIG input terminal on the (
rear panel, for the selected \Q/

channel.

Note Ensure the output key has already been pressed ani
the OUTPUT light is litbeforeinputting a signal into
the trigger input terminal.

7.

Press F6 (Return) to return to

the previous menu.

230

Below shows the trigger set to Gate Pos.

RN rrec 1000000000000 Wz
Cill || AMPL 3000 vep [
DC Offset  0.00 Voo

RATE 20.000000000 kHz
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Output an N Cycle Arbitrary Waveform

Background The output of an arbitrary waveform can be
repeated for a designated number of cycles. The N
Cycle function uses manual triggering or external
triggering . Manual triggering will trigger each
time.

Range 1 to 838860ycles

Panel Operation 1. Press the ARB key.

ARB

2. Press F6 (Output).

3. Define the Start and Length  Page228
of the arbitrary waveform
output.

Note Changing the length will change the duty/ frequency
pulse waveforms.

4. Press F4 (N Cycle).
5. Press F1 (Cycles).

6. The Cycles property will become highlighted in
red.

i o
OJO)

7. Use the selector keys and
scroll wheel or number pad

0XOXO)
to enter the number of cycles. O]
0JOXC)
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8. Press F5 (Enter) to confirm

the number of cycles.

Manual 9. Press Manual (F4) to set the

Triggering unit to man ual triggering.

10.Press Trigger (F5) to

internally trigger the output
once.

Note Ensure the output key has already been pressed an
the OUTPUT light is litbeforepressing F5 (Trigger).

11.Press F6 (Return) to return to

the previous menu.

External 12.PressEXT (F3) to trigger

Triggering using the external signal
input from the TRIG input
terminal on the rear panel.

13.The N-cycle waveform will TRIG Input
be output on a rising edge of
a TTL high level pulse input
from the TRIG input terminal
on the rear panel, for the
selected channel.

Trigger

Note Ensure the output key has already been pressed ani
the OUTPUT light is litbeforeinputting a signal into
the trigger inpu terminal.

14.Press F6 (Return) to return to

the previous menu.

Below a waveform of 3 cycles is output from
the front panel terminal.
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RN rreo 1953125000000 Hz
Cikl | AMPL 3.000 Vep

DC Ofiset  0.00 Voo

RATE 20.000000000 kHz

e

Output Arbitrary Waveformsl Infinite Cycles

Background The output of an arbitrary waveform can be
repeated an infinite amount of times to create a
cyclic waveform.

Panel Operation 1. Press the ARB key.

ARB

2. Press F6 (Output).

3. Define the Start and Length  Page228
of the arbitrary waveform
output.

Note Changing the length will change the duty/ frequency
pulse waveforms.

4. Press F5 (Infinite) to output

the arbitrary waveform
infinitely.

Note The ARB waveform will be output when the Output k
is pressed.

5. Press F6 (Return) to return to

the previous menus.
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Below an infinite cycle waveform is output
from the front panel terminal.

RN rrec 1953125000000
Cill ]| ampPL 3000 vep [
DC Offset 0.0 Voo

RATE 20.000000000 kHz

Hz
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SavindgLoading an Arbitrary Waveform

The AFG-30XX Series contain a number of functions to create a
number of common wavefor ms including sine, square, ramp, sinc,
exponential rise, exponential fall and DC wavefor ms.

Saving a Waveform to Internal Memory

Panel Operation 1. Press the ARB key.

ARB

2. Press F4 (Save). R ud
3. Press F1 (Start). RS

4. The Startproperty will become highlighted in
red.

5. Use the selector keys and
scroll wheel or number pad

to enter the Start address.

6. Press F5 (Enter) to confirm

the Start point.

000

7. Repeat steps 4-6 for Length Kdnfg |
Rep

8. Press F3 (Memory).

9. Select a menory file using the
scroll wheel.

ARBO~ARB9
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10.Press A (Selec) to save the

waveform to the selected file.

11.Press F6 (Return) to return to -

the previous menus.

Below the file ARBL is selected using the scroll
wheel.

Path: Memory:\Memory0:

Memory1:
Memory2:
Memory3:
Memory4:

Memory5:
Memory6:
Memory7:
Memory8:
Memory9:

= S

Saving a Waveform to USBemory

Panel Operation 1. Press the ARB key.

236

ARB

. Press F4 (Save).
. Press F1 (Start).

. The Start property will become highlighted in

red.
. Use the selector keys and (0)O)
scroll wheel or number pad
to enter the Start address
CO®
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6. Press F5 (Enter) to confirm

the Start point.

7. Repeat steps 46 for Length (U
iy

8. Press F (USB).

9. Use the scroll wheel to
navigate the filesystem.

10.Press Select to select

directories or file names.

Create a Folder 11.Press F2 (New Fader).

12.The text editor will appear with a default folder
name of ONEW_FOLG.

(T N\
New Folder:

NEW_FOL

BCDEFGHIJKLM

N OP QRS TUWVWXY Z

12 3 45 6 7 8 9 0 - -
& /

13.Use the scroll wheel to move
the cursor.
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14.Use F1 (Enter Char) or F2 ~

(Backspace) to create a folder ([eo ) (ex)
name.
15.Press F5 (Save) to save the
folder name. %
Create New File 16.Press F3 (New File).

17.The text editor will appear with a default file
name of ONEW_FILG.

(1 )

New File(CSV):
NEW_FIL

BCDEFGHIJKLM

NoPQRSTUNVWKXIYZ

1 2 3 4 5 6 7 8 9 0 - -
- J

18.Use the scroll wheel to move
the cursor.

19.Use F1 (Enter Char) or F2 ~ B
(Backspace) to create aife (0 ) (er )

name.
20.Press F5 (Save) to sz the file
name. —
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Below the folderEABG and the fileEAFG.CS¥ have
been created in the root directory.

Path: USB:\

USH:

£ PACK3?
£ LOGO

B PULSE

B4 UPGRADE

1 AFG-3200

B2 0324.CSV

[ 0410.CSV

[ 0424 .CSV

2 NEW_FIL.CSV

Load a Waveform from Internal Memory

Panel Operation 1. Press the ARB key.

ARB

. Press F5 (Load).
. Press A (To) to choose the

starting point to load the
waveform from.

1 Setto 0 by default

. The oOoLoad Tob6 property

highlighted in red.

e
. Use the selector keysand O O ©
scroll wheel or number pad @
to enter the starting point. O]
0O®
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6. Press F5 (Enter) to cofirm

the Start point.

7. Press B (Memory).

8. Use the scroll wheel to
navigate the filesystem.

9. Press Select to select

directories or file names.

The ARB waveform will be loaded
immediately.

Below the file ARBL1 is selected using the scroll
wheel loaded to position 0.

Path: Memory:\Memory0:

Memory1:
Memory2:
Memory3:
Memory4:

Memory5:
Memory6:
Memory7:
MemoryB:
Memory3:

= s

RN rrreo 476.19047619047  Hz
Cill | AMPL 3000 Vep

DC Offset 0.00 Voo

RATE 20000000000 kHz

240



GUINSTEK ARBITRARY WAVEFORMS

Load a Waveform from USB

Panel Operation 1. Press the ARB key.

ARB

2. Press F5 (Load).
3. Press A (To) to choose the

starting point to load the
waveform from.

1 Set to 0 by default

4. Theoald Todé property wi
highlighted in red.

5. Use the selector keys and ®©
scroll wheel or number pad & © X
to enter the starting point.

6. Press F5 (Enter) to confirm
the Start point. —

7. Press B (USB).

8. Use the scroll wheel to choose
a file name.

9. Press F1 (Select) to select the

file to load.
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The ARB waveform will be loaded
immediately.

Below the file AFG.CSV is selected using the
scroll wheel loaded to position 0.

Path; USB:

£ PACKI2
£ LOGO

£1 PULSE

£ UPGRADE

£ AFG-3200
B4 0324.C5V
B4 0410.C5Y
[ 0424.CSV

5 AFG.CSY

RN rrec 476.19047619047 Mz
Cill | AMPL 3000 Vep
DC Offset 0.00 Voo
20000000000 kHz
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IQ WAVEFORMS

There are two major signals, | and Q waveform s, being modulated
with another two orthogonal signals, also known as Sin and Cos,
respectively in IQ modulation. Those signalsare transmitted
collectively to enhancethe efficiency of frequency spectrum, by
achieving the goal of which within the modern communication
system, diversified vector modulations, e.g., BPSK, QPSK and QAM
are accordingly utilized .

In terms of a digital signal, it does not have the notion of vector. The
IQ modulation vectorially bridges di gital signal and analog signal.
Refer tothe figure below shown, | and Q signals are multiplied by
Sin and Cosindividually and then combine the two together. The
result is accordingly 1Q modulated signal.

In theory, employing the ARB automatically programmed digital
modulated waveform, the AFG-3032/3022 models simply output |
and Q waveforms individually, as the red highlights in the figure
below. If the IQ modulated signal, which consists of Sin and Cos
signals modulated with | and Q waveforms, is required, please refer
to other model that is able to coordinate for the target output.

0 ¥
5" &

® ¢ Cos b Modulated
Signal
IQ Waveforms OULPUL........ooveiiiiiiiiic e 244
Symbol Rate & FrequencCy...........ccuveeeieeiiiiiiiieneeenen 244
TYPE SELHNG...eeeiiieiiiiiiieie e 246
SOUICE SEeiNG......uvveiiieeiiiiiiiei et 253
Display Setting.........cc.uueeiieiiiiiiieee e 254
Ratio SettiNgS.......uvveiiieiiiiiiieieee e 255
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IQ WaveformsOutput

The following operating procedure can be used to output IQ
waveforms in which several options and parameters along with
limitations are well explained below.

Symbol Rate & Frequency

Background The unit allows user to customize values of both
symbol rate and frequency. 1Q waveforms are
output repeatedly, a.k.a.,the frequency, with the
limits on both data point and sample rate identical
to ARB, when data points of ARB are run out.

Panel Operation 1. Press UTIL,IQ (F6). @

SYMBOL RATE 2. PressFREQ/Rate key on the '/\‘
Setting front panel followed by using @

the scroll wheel to edit the N —
symbol rate. Clockwise

; . T —
increases the value, whilst

counterclockwise decreases the Loy
value. Press F2 to F6, which

correspond to different unit , to
confirm the value.

3. Alternatively, the number pad
can be used to set the value of
symbol rate.

OO
OO
GO
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SYMBOL RATE  2.500000 MHz AMPL 6.000 W¥pp
DC Offset] 0.00 ¥os/0Q 0.00 Yoo RATIO 1.1000
TYPE MSK MAPPING NATURAL
DATA Patterng

WA

A

Range of Refer to page385for the
symbol rate available ranges of symbol rate.

FREQ. Setting 4. PressFREQ/Rate key twice
to shift to FREQ. setting
followed by using the scroll
wheel to edit the frequency
value. Clockwise increases
the value, whilst
counterclockwise decreases
the value. Press F2 to F6,
which correspond to
different unit to confirm the
value.

LGy
J

OO
0JO1OJO
QOO0

5. Alternatively, the number
pad can be used to setthe
value of frequency.

FREQ 50.000000000000 kHz AMPL 6.000 VYpp
DC Offset] 0.00 ¥oc/Q 0.00 ¥oc RATIO 1.1000
TYPE MSK MAPPING NATURAL
DATA Patterng

WA

R
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Range of Refer to page384for the
frequency available ranges of frequency.

6. Press UTIL key on the front panel to o
return to the main menu of 1Q.

Type Setting

Badground In order to enhance the efficiency offrequency
spectrum in the modern communication system,
diversified vector modulations, e.g., BPSK, QPSK
and QAM are accordingly utilized.

Panel Operation 1. Press UTIL,IQ (F6). (@)

2. Press Type (F1) followed by

pressing F1 to F4 for target e —
type. Pressing More (F5) enters

the next page with additional
types in F1 and F2 respectively. - -

ASK Type 1. Press ASK (F1) followed by '/\‘
using the scroll wheel to editthe (EER
DEPTH. Clockwise increases the —

%

value, whilst counterclockwise
decreases the value. Press % (F1,
to confirm the value.

2. Alternatively, the number pad
can be used to set the value of
DEPTH.

©JO10
0JO101O
QOO0
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ANOte

MSK Type

A Note

FSK Type

The flgure Of FREQ 3.0000000000000 kHz AMPL 6.000 Vpp

DC Offsetl 0.00 Yoc /Q 0.00 Voc RATIO 1.1000
ASK366% [% T e ——
Depth oo
setting

— -

Range of From the min. 0%to the max100%.
DEPTH

Refer to pagel47for the symbol mapping of ASK.

1. PressMSK (F2) to confirm utilizing the  [Ekg
MSK type.

The flgure Of FREQ 50.000000000000 kHz AMPL 6.000 Vpp

DC Offset] 0.00 Vos /Q 0.00 Vos RATIO 1.1000

M S K 6 TYPE MSK MAPPING NATURAL

DATA Pattern8

.

AMABMAAAO

AN
s i

Refer to pagel47for the symbol mapping of MSK
(NATURAL).

1. PressFSK (F3 followed by

pressing F1 to F3 to confirm (e e ——
sub-option under FSK type.
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ﬁNote

PSK Type

248

. Alternatively, the number pad

2. When selecting either 2FSK or

>r ¥
4FSK or 8FSK, pess Deviation - @

(F4) followed by using the e
scroll wheel to edit the )
DEVIATION. Clockwise = IRy
increases the value, whilst

counterclockwise decreases the
value. Press F1 to F5, which
correspond to different unit , to

confirm the value.

©)0)
0JO10:
@0

can be used to set the value of
DEVIATION.

1 FREQ 50.000000000000 kHz AMPL 6.000 Vpp
The flgure DC Offset| 0.00 ¥oe/Q 0.00 Voo RATIO 1.1000
TYPE 4FSK MAPPING
Of 4FSK 6 DATA Pattern8 DEVIATION 650.000000 Hz
650Hz
Deviation

setting

o

Range of From the min. OgHz to the max.
DEVIATION 30MHz.

Refer to paget48for the symbol mapping of 2FSK,
4FSK & 8FSK.

1. PressPSK () followed by

pressing F1 to F4 to confirm (e [ m——
sub-option under PSK type

) s =smn (-
Pressing More (F5) enters the
next page with the additional

sub-options in F1, F2and F3, o
respectively.
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BPSK, DQPSK, Whe seleding either BPSK or

OQPSK & pi/4 DQPSK or OQPSK or pi/4 s N em—

QPSK("/4 QPSK)  QPSK( /4 QPSK), pressthe
corresponding keys of eachone
to confirm the selection.

The flgure Of FREQ 3.0000000000000 kHz AMPL 6.000 ¥ep

DC Offset] 0.00 ¥os (Q 0.00 Vos RATIO 1.1000

BP S K 6 TYPE BPSK MAPPING NATURAL

DATA Pattern8

R |
setting

T T

BPSK || QPSK | DOPSK | O0QPSK

Refer to page&t49for the symbol mapping of BPSK,
& Note DQPSK and OQPSK, and pag&0for the symbol
mapping of pi/4 QPSK { /4 QPSK).

QPSK Whe selecting QPSK, pess
QPSK (Fa followed by

pressing F1 to F4 to confirm
sub-option under QPSK type.

The flgure Of FREQ 3.0000000000000 kHz AMPL 6.000 VYep

DC Offset| 0.00 Yos/Q 0.00 Yoc RATIO 1.1000

Q P S K 6 TYPE QPSK MAPPING NATURAL

DATA Pattern8

NATURAL - e T
setting i o gl o

NATURAL | GRAY | DVB.SZ || WCDMA

Refer to pagel50and 451 for the symbol mapping of
m Note QPSK(DVB_S2, GRAY, NATURAL, WCDMA)
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pi/4 DQPSK Whe selecting pil4 DQPSK (/4
(" /4 DQPSK) DQPSK), press More (F5) and

pi/4 DQPSK (F2) followed by
pressing F1 to F5 to confirm
sub-option under pi/4 DQPSK

("/4 DQPSK)type.

The figure of [ifs | e w aee
pil4 DQPSK s:.‘;::‘:;“ art
(/4 DQPSK)3 |

PHS setting

A Refer to pagel51for the symbol mapping of pi/4
Note

DQPSK { /4 DQPSK) (NATURAL, NADC, APCO25,
PHS, TETRA)
8PSK Whe selecting 8PSK press

More (F5) and8PSK (F3

followed by pressing F1 to F3
to confirm sub -option under
8PSK type.

The flg u re Of IF)I'I:E((:"“‘ | 3[.I[I[I[I[[II[I[I[I[I[I[I[I[I[I[I kHz AMPL
8P S K 6 TTTTTTTT

AAAAAAAAAAAA

seting "ﬂ'ﬂ'|‘F|‘F'|‘F"F“F‘!'W'!'!'Hﬂ!‘ﬂ!‘
W ‘MMMM Wl UMMMMM

AAAAAAAAAAA

Refer to paget52for the symbol mapping of 8PSK
ﬁ Note (GRAY, NATURAL, DVB_S2)
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APSK Type 1. PressMore (F5) and APSK (FJ)

followed by pressing F1 10 F2 g goe=g
to confirm sub -option under

APSK type.
16ARSK 2. When seleding 16APSK, press Ve s2.23
16APSK (F1) followed by

pressing F1 to F4 to confirm
sub-option under 16APSK.
Pressing More (F5)enters the [y piat
next page with the additional

sub-options in F1 and F2,

respectively.
1 SYMBOL RATE  2.500000 MHz AMPL 6.000 Vpp
The flgure Of DC Offsetl 0.00 Voo /Q 0.00 Voe RATIO 1.1000
TYPE 16APSK MAPPING DVB_S82_34
16APS K 6 DATA Pattern8

DVB_S2_34 |

setting ——

DVB 52 23 |DVB 52 34 @ DVE 52 5

Refer to pagets53for the symbol mapping of 16 APSK
A Note (DVB_S2_23,DVB_S2_34,DVB_S2_45,DVB_S2_!
DVB_S2_89, DVB_S210)

32APSK 3. When selecting 32APSK, press Ve s734

32APSK (F2) followed by Tl e
pressing F1 to F5 to confirm
sub-option under 32APSK.

The flgure Of SYMBOL RATE  2.500000 MHz AMPL 6.000 ¥pp

DC Offsetl 0.00 Vos /Q 0.00 Voe RATIO 1.1000

3 2A P S K 6 TYPE 32APSK MAPPING DVB_S2_34

DATA Pattern8

ety
N
e e R R el
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Refer to paget53for the symbol mapping of 32APSK
A Note (DVB_S2_34, DVB_S2_45, DVB_S2_56, DVB_S2
DVB_S2 910)
QAM Type 1. PressMore (F5) and QAM (F2) (EEN BN

followed by pressing F1 to F3 to e | zra |
confirm sub -option under QAM -

type.
16QAM 2. When selecting 16QAM, press
16QAM (F1) followed by

pressing F1 to F2 to confirm
sub-option under 16QAM.

The figure Of |SYMBOLRATE 2500000  MHz AMPL 5000 Vpp

DC Offset| 0.00 Yee/Q 0.00 Yoe RATIO 1.1000

1 6 QA M 6 TYPE 160AM MAPPING DVB_C

DATA Patternf

DvB_C | — — i Il
setting HHMHHHMHHMMHMM
11

——

DVE_C GRAY
Refer to pagels54for the symbol mapping of 16QAM
A Note (GRAY, DVB_C).
32QAM & 3. When selecting 32QAM or
64QAM 640QAM, press 32QAM (F2) or
64QAM (F3) to confirm the
selection.

1 SYMEOL RATE  2.500000 MHz AMPL 6.000 Ypp
The flgure Of DC Offset| 0.00 Yo/ Q 0.00 Yoc RATIO 1.1000

3 2 Q A M ;::EA gzltl‘e[hfm MAPPING DVB_C
setting

i
‘ i

A i
A Refer to paget54for the symbol mapping of 32QAM
Note

IEQAM 320.AM GllQAM
(DVB_C) and 64QAM (DVB_C).
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Source Setting

Background In this section, user can define binary sequence from
several options or simply utilize random mode for
automatic binary sequence generation.

Panel Operation 1. Press UTIL, Source (FJ. @
Random 2. PressRandom (F2).

When Random is selected, he binary sequence
will be randomly generated. For instance,

0110001011101.

The figure of ot s owro s aams o
TYPE ASK MAPPING

RAN DOM DATA RANDOM DEPTH 100.00 %

waveform

I\ [ IIII\I \|||||\|\I|HIHIIHI|||| \Illll\ |\||H|\|\H|\||I\ | |I|| I I\IIH |

I\ [ IIII\I \|||||\|\I|HIHIIHI|||| \Illll\ |\||H|\|\H|\||I\ | |I|| I I\IIH |

Pattern 3. When utilizing Pattern, press
Egtéi:ir;éFg)lfglc;Vg?grb;fferent
options of fixed patterns.
If, for example, selectingd 00116, t he

sequence will be generated in the pattern of
00110011 repeatedly. Likewise, wheno 0 0 0 O
is adopted, it turns out the pattern of repeating
000011110000111.Also, 8*0+8*1 indicates
0000000011111111, 16*0+16*1 stands for
00000000000000001111111111121111, whilst
32*0+32*1 means the highest
000000000000000000000000000000001111111:
11121111121111211111111 in the repeating patterr
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The figure of i ta e amve aato v
Pattern32 [T s T
(32*0+32%)
waveform
setting

Display Setting

Background User is able to zoom in and zoom out the

Panel Operation

waveforms display freely per preferable needs.

O

1. Press UTIL, Display (F3).

Zoom in 2. PressZoom in (F1).
The figure of |RiC e ra T Rato
the orginal 5%, Sl
waveform

1 SYMBOL RATE  2.500000 MHz AMPL 6.000 Vpp
The flgure Of DC Offset] 0.00 Voc ' Q 0.00 Voc RATIO 1.1000
H TYPE ASK MAPPING
the Zoom In DATA Pattern32 DEPTH 100.00 %
waveform

N s

The zoomin function can be operated for consecutiv
3 times at most

A\ Note

Zoom out 3. PressZoom out (F2).

Ynnl" nt's
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1 SYMBOL RATE  2.500000 MHz AMPL 6.000 Vep
The figure of L

DC Offset| 0.00 ¥oc/Q 0.00 Yo RATIO
ASK MAPPING

H TYPE
the Zoom-in DATA Pattern32 DEPTH 100.00 %

waveform ........

(T Zoaot | R
The figure of B e s rps vt
the zoom- 15 flawe T
out (orginal) - uNyNIRENESERERERENERERERENENE
waveform

I —

Ratio Settings

Background Ratio setting is for fine tuning the ratio with 1Q
amplitudes, which have close relation with the
available ratio value to input. The formulas of ratio
input range are as the following:

50:N  Ampl xRatiol 1mVppand L 10Vpp
High Z: Amplx Ratiol 2mVpp and L. 20Vpp

Panel Operation 1. Press UTIL, Ratio (F4). @

2. Use the scroll wheel to edit the @

RATIO. Clockwise increases the
value, whilst counterclockwise
decreases the value. Press Enter
(F1), to confirm the inputted
value.

h
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3. Alternatively, the number pad
can be used todirectly set the

value of RATIO.
The figure of G ettt o s
the 2.5000 ;:2; :‘:‘NADZM MAPPING  DVB_C

g LW T"MW LT ui

WMMLI Bt Wﬁ“ﬁ]‘i’u’ﬂ iy

Refer to the figure above, dnce the amplitude
(AMPL) is set 5.000 Vpp under default regular
mode, the maximum value of RATIO is 2
accordingly, based on the formula below:

5 0:Mmplx Ratio] 1ImVppand L 10Vpp
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REI\/IOTEINTERFACE

Establishing a Remote Connection..................... 258
Web Browser Control Interface...................o.oeies 264
CommaNd SYBAX.....ocviieirerenieieieeemrme e eneeneaas 267
Command LiSt.....ooiuiiiiiiiiie e 272
488.2 CommonCommandsS.........cocovvveiiiininensnnnn. 277
Status Register Commands............ococvviviininiinnn. 280
SystemComMmMands.........ovuveiiiiiiiiiiemne e 286
Apply Commands.......ccovviiiiiii e 288
Output Commands.........coveiiiiiiiiiei i 296
Pulse Configuration Commands.......................... 305
Harmonic CommandsS...........covviiiiiiiniimmneeanes 310
Amplitude Modulation (AM) Commands.............. 313
AM OVEIVIEW. ..ottt tme e 313
Amplitude Modulation (DSBSC) Commands........ 318
AM (DSBSC) OVEIVIEW. ...cvcviiiiiiiiiiicee e 318
Frequency Modulation (FM) Commands.............. 323
FM OVEIVIEW. .. i 323
FrequencyShift Keying (FSK) Commands............ 328
FSK OVEIVIEW. . ..t 328
Phase Modulation (PM) Commands................... 332
PM OVEIVIEW... e 332
PhaseShift Keying (PSK) Commands.................. 336
PSK OVEIVIEW. ... 336
Additive Modulation (SUM) Commands............... 339
SUM OVEIVIEW. ...ttt 339
Pulse Width Modulation (PWM) Commands........ 344
PWM OVEIVIEW. ...t 344
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Frequency Sweep Commands..............cccvvvvvnennnn 349
SWEEP OVEIVIEW. ..o e 349
Burst Mode CommandsS..........cocvvvviiiniiniiiimeeenes 360
Burst Mode OVEerVIEW........c.vvvviiiiiiiiiciemneieans 360
Arbitrary Waveform Commands.......................... 369
Arbitrary Waveform Overview.................ocoeevene. .369
IQ Waveform Command...........cocoeeviiiiiiinmeenns 383
IQ Waveform OVerview..........cocveveieiiiiiimcmenennn, 383
Tracking Commands.........c.coveveiiiiiiiiime e 399
Reference Commands..........covviiiiiiniiiiicemineeenns 404
Save and Recall Commands............cooovviviiiniimen. 405
Error MessagesS.......cccvvveviiiiiiiiiimmm e 407
SCPI Status RegiSters........coovviiiiiiiiime e, 419

Establishing a Remote Connection

The AFG-3021,AFG-3022, AFG3031 and AFG3032support USB,
LAN and GPIB remote connections.

Configure USB interface

USB

configuration

PC side connector Type A, host

AFG30XXside Type B, slave
connector

Speed 1.1/2.0 (full speed)

Panel Operation 1. Download and install the USB driver from the

258

GW Instek website, www.gwinstek.com . Go to
the Product > Signal Sources > Arbitrary
Function Generators > AFG-30XX product page
to find the USBdriver setup file.

Double click the driver file and follow the
instructions in the setup wizard to install the
driver.


http://www.gwinstek.com/
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2. Press the Utility key foll owed by @
Interface (F2)and USB(F2). T

TRA

3. Connect the USB cable to the =
rear panel USB B §lave) port. @

Configure GPIB interface

GPIB Connector 24 pin Female
configuration

GPIB address 1-30

GPIB constraints 1 Maximum 15 devices altogether, 20m cable
length, 2m between each device

1 Unique address assigned to each device
1 Atleast 2/3 of the devices turned On
1 No loop or parallel connection

Pin assignment / T T
\@  — @>

Pin1 Dataline 1 Pin13 Data line 5
Pin2 Dataline 2 Pin14 Data line 6
Pin3  Data line 3 Pin15 Data line 7
Pin4  Data line 4 Pin16 Data line 8
Pin5 EOI Pin17 REN

Pin6 DAV Pin18 Ground
Pin7 NRFD Pin19 Ground
Pin8 NDAC Pin20 Ground
Pin9 IFC Pin21 Ground
Pinl0 SRQ Pin22 Ground
Pin11 ATN Pin23 Ground

Pin12 Shield (screen) Pin24 Signal ground

Panel Operation 1. Connect the GPIB cable to the
rear panel GPIB port.
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2. Press the Utility key followed by @

Interface (F2) and GPIB(F1). “Fon | eearr @Cq,,,
Press Address (F1). B B

3. Use the scroll wheel or ©
number pad to choosean O O ®
address.
'oYoJe
4. Press Done (F5) to confirm. Cnmd
Configure LAN interface
LAN MAC Address Domain Name
configuration Instrument Name DNS IP Address
User Password Gateway IP Address

Instrument IP Address  Subnet Mask
HTTP Port 80 (fixed) Socket Port 1026 (fixed)

LAN

Connect the LAN cable to the
rear panel LAN port. @

=

Panel Operation

2. Press the Utility key followed by @
Interface (F2) andLAN (F3). -

DHCP Use DHCP to automatically configure the IP
Connections address of the unit for networks with a DHCP
server.

3. Press Config (F2) followed by

DHCP (F1), Done(F5). Press --

Done(F5) again
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Auto IP Use Auto IP to automatically configure the IP
Connections address of the unit when it is dire ctly connected
to a host PC via the Ethernet cable.

4. Press Config (F2) followed by

Auto IP (F2), Done(F5). Press (e sy
Done(F5) again. --

Manual IP Manually configure the IP address.
Connections

5. Press Config (F2) followed by
Manual (F3).

6. Press IP Addr (F1) and set the
IP address using the number
pad. Press Done (F1) to
complete setting the IP
Address.

7. Press NetMask (F2) and set the
mask address using the number
pad. Press Done (F1) to
complete setting the net mask.

8. Press Gateway (F3) and set the
gateway address using the
number pad. Press Done (F1) to
complete setting the gateway.

9. Press Done (F5) to complete
setting the manual IP address

and to return to LAN interface
menu. Press Done(F5) again.

Setting the Host 10.Press Host Name (F4).
Name
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11.Enter the host name using the
scroll wheel, arrow keys and
soft-keys. Use the scroll wheel
to highlight a character, and
press Enter Char (F1) to select

the highlighted character.

g
DmdqBg™ q

12.Press Done (F5) to finish setting
the Host Name. Press Done(F5)
again.

Remotecontrol terminal connectionexample

AFG Setup Configure the interface to USB (page 258 and
connect the AFG to the PC.

Terminal Invoke the terminal application such as MTTTY

application (Multi -Threaded TTY). Set the COM port in the
application according to the COM port assigned to
the AFG-30XX.

To check the COM port number, see the Device
Manager in the PC. For WinXP go to Control panel
B System b Hardware tab

Functionality Run this query command via the terminal.
check *idn?

This should return the Manufacturer, Model
number, Serial number, and Firmware version in
the following format .

GW INSTEK,AFG-3032,SN: XXXXXXXX,Vm.mm

Display When a remote connection is established all panel
keys are locked except for F6.
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1. PressREM/LOCK (F6) to
return the function generator

to local mode.

Cill [FREG 1000000000 kHz
AMPL 3.000 Vep | Phase
0.00 Yoe

DC Offset

Type: AM
AM Depth: 100.0 % Source: INT
AM Freq:  100.000 Hz Shape: Sine

.
REMILOC
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WebBrowserControl Interface

The AFG-30XX also hasa browser-based interface to remotely
control the unit over a network.

Overview

WelcomePage The Welcome Page is the home page for the
browser control interface. This page lists
instrument information and the LAN
configuration. It also has links to the Browser
Web Control and the View & Modify
Configuration pages.

Support | Froducts | Geinslok 5i

EE InerK AFG3000 Arbitrary Function Generator

Welcome to your

Web-Enabled AFG-3032
Arbitrary Function Generator

Information about this Web-Enabled Instrument
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Browser Web The Browser Web Control allows you to

Control remotely control and view the unit over a LAN.
The unit can be controlled via a virtual control
panel using a mouse, with SCPI controls via an
SCPI input box or by running SCPI commands
in a file.

L= 2000 Arbitrary Function Generator

View& Modify The View & Modify Configuration page
Corfiguration displays all the LAN configuration settings and
allows you to edit the configuration.

Current Configuration of
E== AFG-3032 Arbitrary Function Generator

[ ===] [y ompoian

Operation 1. Configure the AFG-30XXinterface to LAN and
connect it to the LAN or directly to the PC ( if
the LAN interface is set to Auto IP).

See Page?60for the LAN configuration details.
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2. Next enable the virtual Wedce bd
interface on the AFG-30XX. T —
Press the Utility key followed -
by Interface (F2), LAN (F3) and
Remote (F1) toenable/disable
the Virtual interface.

Virtual Interface: Enable
LAN Boot Mode:  AutolP
CH1 Load: 50 OHM IP Address:  169.254.206.154

CH2 Load: 50 OHM NetMask: 255.255.0.0
Language: English GateWay: 0.0.0.0
Boon: ) - 1] o .

3. Enter the IP address of the unit into the address
bar of your web browser as follows:

(=Y 2R iy
/ Q it
e

File Edit View Favorites Tools Help

J/172.16.22.117 /ipdex.htm

=)

4. The Welcome page will appear in the browser.

Suppert | rooucts | Gainsiek
Gﬁ IDSTEK AFG3000 Arbitrary Function Generator

Welcome to your

Web-Enabled AFG-3032
Arbitrary Function Generator

==

Information about this Web-Enabled Instrument

unclian Generator and related Infoemation

EK Tachmoiogies, nc. 2011

266



GUWINSTEK REMOTE INTERFACE

Command Syntax

Compatible 1 IEEE488.2, 1992 (fully compatible)
standard 1 SCPI, 1994 (partially compatible)

Command Tree The SCPI standard is an ASCII based standard that
defines the command syntax and structure for
programmable instruments.

Commands are basedon a hierarchical tree
structure. Each command keyword is a node on
the command tree with the first keyword as the
root node. Each sub node is separated with a
colon.

Shown below is a sedion of the SOURce1|2 ] root
node and the :PWM and :PULSe sub nodes

Root node :SOURce[1]2]

2"node  :PWM :PULSe

39node  :DUTY :EDGEtime ‘WIDTh

Command types Commands can be separated in to three distind
types, simple commands, compound commands

and queries.

Simple A single command with/without
a parameter

Example *OPC

Compound Two or more commands
separated by a colon (3)
with/without a parameter

Example SOURcé&:PULSe:WIDTh
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Query A query is a simple or compound
command followed by a question
mark (?). A parameter (data) is
returned. The maximum or
minimum value for a parameter
can also be queried where
applicable.

Example SOURcel:FREQuency?
SOURcel:FREQuency? MIN

Command foms Commands and queries have two different for ms,
long and short. The command syntax is written
with the short form of the command in capitals
and the remainder (long form) in | ower case.

IoPg Iopg
SOURcel:DCOffset
shlort shlort

The commands can be written in capitals or lower -
case, just so long as the short or long foms are
complete. An incomplete command will not be
recognized.

Below are examples of correctly written
commands:

LONG SOURcel:DCOffse
SOURCE1:DOFFSET
sourcel:dcoffset

SHORTSOUR1DCO
sourl:dco
Command SOURceL:DCOffset < offseelC'E 1: command header
Format 1 2 3

4 2:single space
3: parameter

4: message terminator
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Square Bracket§ Commands that contain squares brackets indicate
that the contents are optional. The function of the
command is the same with or without the square
bracketed items. Brackets are not sent with the
command.

For example the frequency query below can use any
the following 3 foms:

SOURcé:FREQuency? [MINimum|MAXimum]
SOURCcéA:FREQuency? MAXum
SOURcé&:FREQuency? MINimum
SOURcel:FREQuency?

Braces{} Commands that contain braces indicate oneitem
within the braces must be chosen.Braces are not
sent with the command.

Angled Brackets Angle brackets are used to indicate that a value

<> must be specified for the parameter. See the
parameter description below for details. Angled
brackets are not sent with the command.

Bars| Bars are used to separate multiple parameter
choices in the command format.

Parametes Type Description Example
<Boolean> Boolean logic 0, YON,OFF

<NR1> integers 0,1,2,3
<NR2> decimal numbers 0.1, 3.14, 8.5
<NR3> floating point 4.5el, 8.25e+1
<NRf> any of NR1, 2,3 1,15, 4.5€l
<NRf+> NRf type witha 1, 1.5, 4.5el
<Numeric> suffix including  pax. MIN

MIN imum, ' ’

MAX imum or

DEFault

parameters.
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<aard> Arbitrary ASCII
characters.

<discrete> Discrete ASCII IMM, EXT,
character MAN
parameters

<frequency>  NRf+ type 1 KHZ, 1.0 HZ,

<peak deviation including QHZ

in Hz> frequency unit

. suffixes.
<rate in Hz>
<amplitude>  NRf+ type VPP

including voltage
peak to peak.

<offset> NRf+ type Vv
including volt
unit suffixes.
<sewmnds> NRf+ type NS, SMSUS

including time
unit suffixes.

<percent> NRf type N/A
<depth in
percent>
Message LF CR line feed code (new line) and
terminators carriage return.
LF line feed code (new line)
EOI IEEE-488EOI (End-Or-ldentify)
ANote Aj or “m should be used when using a terminal
program.
Command Space A space is used to separate a
Separators parameter from a

keyword/ command header.

Colon () A colon is used to separate
keywords on each node.
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Semicolon (;)

A semi colon is used to separate
subcommands that have the same
node level.

For example:
SOURCc§L]DCOffset?
SOURCELOUTPuUt?
A SOURcel:DCOffset®UTPut?

Colon +
Semicolon (:;)

A colon and semicolon can be
used to combine commands from
different node levels.

For example:
SOURcel:PWM:SOURce?
SOURce:PULSe:WIDTh?
A SOURcel:PWM:SOURce?:;SOU
e:PULSe:WIDTh?

Comma (,)

When a command uses multiple
parameters, a conma is used to
separate the parameters.

For example:
SOURCce:APPLy:SQUare 10KHZ, 2
VPP-1V
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Command List
488.2 CommonCommandsS..........coeuvveiiiinenininmmnes 277
FIDINT oottt 277
RS T et e 277
T S T e 277
FOPC .ottt 278
FOPC 2ttt s 278
WAL e 278
Status Register Commands...........ccoovvviinienimnnn. 280
FOLS ottt 280
FESE. ot 280
FESR . ettt 281
S T B 2 ettt 281
FORE .ttt 282
FPSC ittt e 283
STATus:QUEStionable:CONDItion?...........cccceeeeeunnnes 283
STATUS:QUEStionable:EVENL?.............cooovivviiieeeennnns 284
STATus:QUEStionable:ENABIe...........ccccvvveeeeeeinnnee. 284
STATUSIPRESEL......ooiiiiiiieiiieeee e 285
SystemCommands........oo.veiiiiiiiii e 286
SYSTEMERROI?.......oiiiiiiiiiiiieeee e 286
SYSTEM:INTEIMACE. ....coiieeeiiiiee e 286
SYSTEMILOCAL.....oeiiiiiiiiiiiie e 286
SYSTEMREMOLE.......cooiiiiiiiiiiiieceee e 286
SYSTEMLANGUAGE.......oeeiiieiiiiiiiiiiee e e e 287
SYSTEMVERSION?....coiiiiiiiiiee et 287
Apply Commands..........cccooiiiiii e 288
SOURCce[1]|2]:APPLY:SINUSQId........ccccvveiriieeiieeenes 290
SOURCce[1|2]:APPLY:SQUALE........ccoorieeeiiiiieieee e 290
SOURCEe[1|2]:APPLY:RAMP.......cceiviiiiiienieeee e 291
SOURCE[1|2]:APPLY:PULSE. .....ccoiiieiiiiie e 291
SOUReE[1]2]:APPLY:NOISE......coiiiiriieiieenie e 292
SOURCce[1|2]:APPLy:TRIangle..........ccccocvevviiveenieeenne 292
SOURCE[L|2]:APPLY:DC....covieiiiieiiee e 293
SOURCce[1]|2]:APPLY:HARMONIC.......cccovvvieiiieienirenen 293
SOURCE[1|2J:APPLY:USER ......ceieeeeereveeveeee e 294
SOURCE[L|2J:AAPPLYZ....cvvevevereeeeeeeeeseenenennesisininsenans 294
Output Commands........coooviiiii e 296
SOURCE[1|2]:FREQUENCY........eeiiiiiieiiiiiienieee e 296
SOURCE[1|2J:AMPLItUAE. .......cervvreveeeveecveveeeeeceen s 297
SOURCE[L|2]:PHASE ..ot 298
SOURCe[1|2]:PHASE:ALIGN. ...t 299
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SOURCE[1|2]:DCOSSEL....ccoiiieeiiiiieeeiiie e 299
SOURCce[1]2]:SQUare:DCYCIe........ccoveeiireeeirieeeee 300
SOURCEe[1|2]:RAMP:SYMMELIY......ccvieirienirieiienieens 301
OUTPULJZ]. ..ottt 302
OUTPULLIJLOAD. ...ttt 302
SOURCce[1]:VOLTage:UNIT......ccccoeeeeiiiiiiiiee e, 303
Pulse Configuration Commands..............c..cccevenee 305
SOURCe[1|2]:PULSE:WIDTR......ccociiiiiieiieieeceeci 305
SOURCEe[1|2]:PULSE:DCYCILE....ceeivveieeiiiieeiiieeeiieenn 306
SOURCce[1|2]:PULSe:EDGELME........ccvvveeiiiieeeiieeenns 306
SOURCe[1|2]:PULSERISE........cccoveiiiiieeeniicveee 307
SOURCE[L|2]:PULSEIFALL.......oeeiiiiiiieiieeree e 308
SOURCce[1|2]:PULSe:EXTended..........cccovevriieeennnnn. 308
Harmonic CommandsS...........ccoovviiiiiiiiiicmmieeenes 310
SOURCce[1|2]:HARMONIC:TOTAL.....ccoviiieeiiiiee e 310
SOURCce[1|2):HARMONIC:TYRE .......ccovviiiiiiiicieeien 310
SOURCce[1]|2]:HARMONIC:ORDET.........ccccovuveeriieienninnns 311
SOURce[1|2]:HARMONIC:DISPIay..........ccooverruereannenn 312
Amplitude Modulation (AM) Commands.............. 313
AM OVEIVIEW...c.cuiiiieiiieie ettt 313
SOURCE[L|2]:AM:STATE ...eeiiiiieiieeiieesee e 314
SOURCce[1|2]:AM:MODulation:INPUL.............ccceeernee. 314
SOURCce[1|2]:AM:INTernal:FUNCtion...........cccccevneee. 315
SOURCce[1|2]:AM:INTernal:FREQuency...................... 316
SOURCE[1|2]:AM:DEPTR. ...cooviiiiiiiiie e 316
SOURCce[1|2]:AM:INTernal:PHASE..........cccovveriinienee 317
Amplitude Modulation (DSBSC) Commands........ 318
AM (DSBSC) OVEIVIEW.....ccuveeeeiiiieeiiiecenieee e 318
SOURCE[1|2]:AMSC:STATE. ...coivieriiieriie e 319
SOURce[1]|2]:AMSC:MODulation:INPut...................... 319
SOURCce[1]2]:AMSC:INTernal:FUNCtion..................... 320
SOURce[1]|2]:AMSC:INTernal:FREQuency................. 321
SOURCE[1|2]:AMSC:DEPTA.....ccveiviieiiieiiieie e 321
SOURCce[1|2]:AMSC:INTernal:PHASe...........cceeernnnee. 322
Frequency Modulation (FM) Commands.............. 323
FM OVEIVIEW......eeiiiiiieiiiiie et 323
SOURCE[L|2]:FM:STATE. ..ceeeiiiieiieeieeree e 324
SOURCce[1|2]:FM:MODulation:INPUt..............ccceeernnne. 324
SOURCce[1|2]:FM:INTeal:FUNCtIoN...........cccvvveeernnee. 325
SOURCce[1|2]:FM:INTernal:FREQuency....................... 326
SOURCce[1|2]:FM:DEViatiQn............cccoeveeiiiierennieennne 326
FrequencyShift Keying (FSK) Commands............ 328
FSK OVEIVIEW......ceviiiiiiiee e 328
SOURCe[1]|2]:FSKeY:STATE. ...t 328
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SOURCce[1|2]:FSKey:MODulation:INPUL..................... 329
SOURCce[1]|2]:FSKey:FREQUENCY.......c.ceeeiiveeeeiieeanns 330
SOURCce[1|2]:FSKey:INTernal:RATE.........c.cccoverrnneen. 330
Phase Modulation (PM) Commands................... 332
PM OVEIVIEW.....c.eviiiiiiiiiic ittt 332
SOURCE[L|2]:PM:STATE...cceeiiiiiiie et 332
SOURCce[1]|2]:PM:INTernal:FUNCtIoN...........ccceevuveennn 333
SOURCce[1|2]:M:INTernal:FREQUENCY..........cccevvveennnes 334
SOURCE[1|2]:PM:DEVI@tion.......cccceeevieeeeiiiieenieee e 334
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488.2Common Commands

*IDN? System Query

Description Returns the function generator manufacturer,
model number, serial number and firmware
version number in the following format:

GW INSTEK,AFG-3032,SN:XXXXXXXX,Vm.mm
Query Syntax IDN?
Return parameter<string>
Example *IDN?

GW INSTEK,AFG-3032,SN: XXXXXXXX,Vm.mm

Returns the identification of the function

generator.
*RST System Command
Description Reset the function generator to its factory default
state.
Note Note the *RST command will not delete
instrument save states in memory.
Syntax *RST
*TST? System Query
Descrigtion Performs a system selftest and returns a pass or

fail judgment. An error message will be generated
if the self test fails.

Note The error message can be read with the SYST:ERR
query.

Query Syntax  *TST?

Return parameter+0 Pass judgment
+1 Failjudgment
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Example *TST?
+0

The function generator passed the selftest.

*OPC System Command

Description This command sets the Operation Complete Bit
(bit 0) of the Standard Event Status Register after
the function generator has completed all pending
operations. For the AFG-30XX, the *OPC command
is used to indicate when a sweep or burst has

completed.

Note Before the OPC bit is set, other commands may be
executed.

Syntax *OPC

*OPC? System Query

Description Returns the OPC bit to the output b uffer when all
pending operations have completed. l.e. when the
OPC bit is set.

Note Commands cannot be executed until the *OPC?

guery has completed.
Query Syntax  *OPC?

Return parameterl

Example *QPC?
1
Returns a 016 when all
complete.
*WAI System Command
Description This command waits until all pending operations

have completed before executing additional
commands. l.e. when the OPC bit is set.
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Note This command is only used for triggered sweep
and burst modes.
Syntax *WAI
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Status Register Commands

*CLS System Command

Description The *CLS command clears all the event registers,
the error queue and cancels an *XOPC command.

Syntax *CLS

*ESE System Command

Description The Standard Event Status Enable command
determines which events in the Standard Event
Status Event register can set the Event Summary
Bit (ESB) of the Status Byte register. Any bit
positions set to 1 enable the corresponding event.
Any enabled events set bit 5 (ESB) of the Status
Byte register.

Note The *CLS command clears the event register, but
not the enable register.

Syntax *ESE <enable value>

Parameter <enable value> 0~255

Example *ESE 20

Sets a bit weight of 20 (bits 2 and 4).
Query Syntax ~ *ESE?

Return ParameteiBit Register Bit Registe
0 Operation 4 Execution Error
complete bit
1 Not Used 5 Command Error
2 Query Error 6 Not Used
3 Device Error 7 Power On
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Example *ESE?

4

Bit 2 is set.
*ESR? System Command
Description Reads and clears the Standard Event Status

Register. The bit weight of the standard event
status register is returned.

Note The *CLS will also clear the standard event status
register.
Query Syntax  *ESR?
Return ParameterBit Register Bit Register
0 Operation 4 Execution Error
Complete
1 Not Used 5 Command Error
2 Query Error 6 Not Used
3 Device Error 7 Power On

Query Example *ESR?
5

Returns the bit weight of the standard event status
register (bit 0 and 2).

*STB? System Command
Description Reads the Status byte condition register.

Note Bit 6, the master summary bit, is not cleared.
Syntax *STB?
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*SRE System
Command
Description The Service Request Enable Command determines

which events in the Status Byte Register are
allowed to set the MSS (Master summary bit). Any
bit that dascasetheM3Shitto e &et.

Note The *CLS command clears the status byte event
register, but not the enable register.

Syntax *SRE <enable value>
Parameter <enable value> 0~255
Example *SRE 12

Sets a bit weight of 12 (bits 2 and 3) for the servce
request enable register.

Query Syntax ~ *SRE?

Return ParameteiBit Register Bit Register
0 Not used 4  Message Availabli
1 Not used 5 Standard Event
2 Error Queue 6  Master Summars
3 Questionable 7 Not used
Data
* The Master Summary (MSS) bitasnot be used to
set itself.
Query Example *SRE?
12
Returns the bit weight of the status byte enable
register.
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*PSC System
Command
Description The Power-On Status Clear command is used to

clear a number enable registers at poweron.

The following en able register groups are cleared
when the *PSC command is enabled:

Questionable data enable register
Standard operation enabled register
Status byte condition enable register
Standard event enable register

Syntax *PSC{OFF|ON}

Parameter OFF Disables PSC
ON Enables PSC.

Example *PSCOFF

Disables the Power-On Status Clear function.
Query Syntax  *PS@

ReturnParameter 0 PSC disabled
PSC enabled

Example *PSQ@
0

PSC is disabled

STATus:QUEStionable:CONDition? System Command

Description Reads the Questionable Status Condition register.
The bit weight of the register is returned.

Note This command will not clear the Status
Questionable Condition register.

Query Syntax ~ STATus:QUEStionable:CONDition?

Return ParameterBit Register Bit Regiger
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0 Voltage overload 4  Over temperature
5 Loop unlock 7  Ext Mod Overload
8 Cal Error 9  External Referenc

Query Example STAT:QUES:COND
0

Returns the bit weight of the questionable status
condition register (bit 0). Indicates that there are no

errors.
STATus:QUEStionable:EVENt? System Command
Description Readsand clears the Questionable Status Event

register. The bit weight of the register is returned.
Query Syntax ~ STATus:QUEStionable:EVENt?

Return ParameteiBit Register Bit Register
0 \oltage overload 4  Over temperature

5 Loop unlock 7  Ext Mod Overload
8 Cal Error 9 External Referenc

Query Example STAT:QUES:EVEN
16

Returns the bit weight of the questionable status
event register (bit 0). Indicates that an over
temperature (bit 4) event has occurred.

STATus:QUEStionable:ENABIe System Command

Description This command determines which events in the
Questionable Status Registergroup are allowed to
set the Questionable Data bit in the Status Byte

register.
Syntax STATus:QUEStiamble:ENABIle<enable value>
Parameter <enable value> 0~255
Example STAT:QUES:ENAB7
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Sets a hit weight of 17 (bits 0 and 4). l.e, enables
voltage overload and over temperature bits.

Query Syntax  STATus:QUEStionable:ENABle

Return ParameteiBit Register Bit Register
0 Voltage overload 4  Over temperature
5 Loop unlock 7  Ext Mod Overload
8 Cal Error 9  External Referenc

Query Example STAT:QUES:ENAB
17

Returns the bit weight of the questionable status
enable register.

STATus:PRESet System Command
Description Clears the Questionable Status Enable registers
Syntax STATus:PRESet

Example STAT:PRES

Clears the Questionable Status Enable registers
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SystemCommands
SYSTem:ERRor? System Query
Description Reads an error from the error queue. Se page424

for details regarding the error queue.
Query Syntax ~ SYSTem:ERRor?

Return parameter<string> Returns an error string,
<256 ASCII characters.

Example SYSTem:ERRor?
-138 Suffix not allowed

Returns an error string.

SYSTem:INTerface System Command

Description Selects the remote interface USBis the factory
default.

Note There is no interface query.

Syntax SYSTem:INTerface {GPIBANJUSB}

Example SYST:INT USB

Sets the interface to USB.

SYSTem:LOCal SystemCommand

Description Sets the function generator to local mode. In local
mode, all front panel keys are operational.

Syntax SYSTem:LOCal

Example SYST:LOC

SYSTem:REMote System Command

Description Disables the front panel keys and puts the function

generator into remote mode.
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Syntax SYSTem:REMote

Example SYST.REM

SYSTem:LANGuage System Command
Description Sets or queries the display language. Select the

language shown on the function generator front -
panel display. Only one language can be enabkd
at a time. SYSTem:LANGuage? query returns
O0CHI N6, OENF&6 or OTRCHO

Note Only one language can be set.
Syntax SYSTem:LANGuage {CHINese|ENGIish|TRCHines¢
Example SYST:LANG ENG

Sets the display language to English.
Query Syntax ~ SYSTem:LANGuage?

Reurn ParameterCHIN Chinese

ENG English

TRCH Traditional Chinese
Query Example SYST:LANG?

ENG

The current language is English.

SYSTem:VERSion? System Query

Description Performs a system version query. Returns a string
with the instrument, firmwa re version, FPGA
revision and bootloader.

Query Syntax ~ SYSTem:VERSion?
Return parameter<string>

Example SYST:VERS?

AFG-3032 VX XXX_XXXX FPGA:XXXX
BootLoad: XXXX

Returns the date and version for that date.
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Apply Command

The APPLy command has 8 different types of outputs (Sine, Square,
Ramp, Pulse, Noise, Triangle, Harmonic, User). The command is the
quickest, easiest way to output wavefor ms remotely. Frequency,
amplitude and offset can be specified for each function.

As only basic parameters canbe setwith the Apply command, other
parameters use the instrument default values.

The Apply command will set the trigger source to immediate and
disable burst, modulation and sweep modes. Turns on the output
command OUTP[1]|2] ON. The termination setting will not be
changed.

As the frequency, amplitude and offset parameters are in nested
square brackets, amplitude can only be specified if the frequency has
been specified and offset can only be specified if amplitude has been
set. For example:

SOURCcH1]|2 J:APPLy:SINusoid [<frequency> [,<amplitude>
[,<offset>] ]]

Output FrequencyFor the output frequency, MINimum, MAXimum
and DEFault can be used. The default frequency
for all functions is set to 1 kHz. The maximum and
minimum frequency depends on the functio n
used. If a frequency output that is out of range is
specified, the max/min frequency will be used
instead. A o0Data out ra
generateddé from the rem

When setting the amplitude, MINimum,

MAXimum and DEFault ca n be used. The range
depends on the function being used and the output
termination (50Y or hig
amplitude for all funct

Output
Amplitude
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If the amplitude has been set and the output

ter mi nati on i s changed f1
imp edance, the amplitude will double. Changing
the output termination from high impedance to
50Y will half the ampl.

Vrms, dBm or Vpp units can be used to specify the
output unit to use with the current command. The
SOURCce[1]2]: VOLT:UNIT command can be used
to set the units when no unit is specified with the
Apply command. If the output termination is set to
high impedance, dBm units cannot be used. The
units will default to Vpp.

The output amplitude can be affected by the
function and unit chosen. Vpp and Vrms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave must be adjusted to 3.536
Vrms for a sine wave.

DC Offset voltageThe offset parameter can be set to MINimum,
MAXimum or DEF ault. The default offset is 0
volts. The offset is limited by the output amplitude
as shown below.

|V offsef <V maxd Vpp/2

If the output specified is out of range, the
maximum offset will be set.

The offset is also determined by the output
termination(50Y or hi gh Iftnepfiset a
has been set and the output termination has
changed from 50Y to hig
will double. Changing the output termination from
high i mpedance to 50Y w
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SOURCc¢L|2:APPLy:SINusoid SourceSpecific
Command
Description Outputs a sine wave from the selected channel

when the command has executed. Frequency,
amplitude and offset can also be set.

Syntax SOURCc§l|2]:APPLYy:SINusoid [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequeng> 1eHz~30MHz
(20MHZ AFG3021/3022)
<amplitude> 1mV~10V (50v) (3.536
\Vrms)
<offset> -4.99-4.99V (50Y)
Example SOURI1APPL:SIN2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURC¢L|2]:APPLy:SQUare Command

Description Outputs a square wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set. The duty
cycle is set to 50%.

Syntax SOURCcél|2]:APPLy:QUare[<frequency>
[,<amplitude> [,<offset>] ]|

Parameter <frequency> 1le Hz~30MHz
(20MHz AFG3021/3022)
<amplitude> 1mV~10V (50Y)
<offset> -4.99\~4.99V (50Y)
Example SOURL:APPLSQU2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.
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Source Specific

SOURCcél|2]:APPLY:RAMP Command

Description Outputs a ramp wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set. The
symmetry is set to 50%.

Syntax SOURCc§l| 2]:APPLY:RAMP [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequercy> leHz~1MHz
<amplitude> 1mV~10V (507)
<offset> -4.99\~4.99V (50Y)

Example SOURL:APPLRAMP 2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURC@llz]APPLyPULSE Command

Description Outputs a ramp wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set.

Note The PW settings from the SOURc¢g1]:PULS: WIDT
command are preserved. Edge and pulse width
may be adjusted to supported levels.

Repetition rates will be approximated from the
frequency. For accurate repetition rates, the period
should be adjusted using the
SOURcg1]:PULS:PER command

Syntax SOUR1]2):APPLy:PULSe [<frequency> [,<amplitude
[<offset>] ]]
Parameter <frequency> leHz~25MHz
(20MHz AFG3021/3022)
<amplitude> 1mV~10V (507)
<offset> -4.99\~4.99V (50Y)

291



GUYINSTEK AFG3021/3022/3031/3032 User Manual

Example SOURLAPPL:PULSKHZ MIN ,MAX

Setsthe frequency to 1kHz, sets the amplitude to
the minimum and the offset to the maximum.

Source pecific
SOURCcé1|2]:APPLY:NOISe Command

Description Outputs white noise (no setbandwidth) .
Amplitude and offset can also be set.

Note Frequency cannot be used with the noise function;
however a value (or DEFault) must be specified.
The frequency is remembered for the next function

used.

Syntax SOURCcl|2]:APPLy:NOISe [<frequency|DEFault>
[,<amplitude> [,<offset>] ]]

Parameter <frequencyDEFault Not applicable
<amplitude> 1mV~10V (507)
<offset> -4.99V-4.99V (50Y)

Example SOURL:APPL:NOIS DEF,3.0,1.0
Sets the amplitude to 3 volts with an offset of 1
volt.

Source Specific

SOURCc¢L|2l:APPLyTRIangle Command

Description Outputs a triangle wave from the selected channel

when the command has executed. Frequency,
amplitude and offset can also be set.

Syntax SOURCcél|2l:APPLyTRIangle [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> leHz~1MHz
<amplitude> 1mV~10V (507)
<offset> -4.99\~4.99V (50Y)

Example SOURL:APPLTRI2khz3.0,1.0

Sets the frequency to 1 MHz with an amplitude of
3 volts and with an offset of 1 volt.
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Source Specific

SOURce[1]|2]:APPLy:DC Command

Description Outputs a DC signal from the selected channel
when the command has executed. Amplitud e and
offset can also be set.

Note Frequency and amplitude cannot be used with the
DC function; however a value (or DEFault) must
be specified.

Syntax SOURce[1]2]::APPLy:DC

[<frequency}DEFaulf,<amplitude3DEFaulf,
<offset>]]]

Parameter <frequency|EFault> Not applicable
<amplitude|DEFault- Not applicable

<offset> -5V~5V (50Y)
Example SOUR1:APPDCDER3.0,1.0
Sets theDC voltage to 1 volts (amplitude setting is
ignored).
] Source Specific
Description Outputs a sine wave with harmonic components

from the selected channel when the command has
executed. Frequency, amplitude and offset can also
be set. The maximum frequency is limited by the
highest order. Highest order n: maximum
frequency is 30MHz/n or 20MH z/n for AFG -

3021/3022).
Syntax SOURCce[1]2]:APPLy:HARMonic [<frequency>
[[<amplitude> [,<offset>] ]]
Parameter <frequency> 1leHz~30MHz
(20MHz AFG3021/3022)
<amplitude> 1mV~10V (50')
(3.536 Vrms)
<offset> -4.99V-4.99V (5(Y)
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Example SOURIAPPLHARM 2KHZ,MAX,MAX

Setsthe frequency to 2kHz and sets the amplitude
and offset to the maximum.

Source Speific
SOURC¢L|2]:APPLY:USER Command

Description Outputs an arbitrary waveform from the selected
channel. The output is that specified from the
SOURCce[1]2]:ARB:BUILt:ARB _waveform
command (Example:
SOURce[1|2]:ARB:BUILt:SQUare).

Note Frequency and amplitude cannot be used with the
DC function; however a value (or DEFault) must
be specified. The values are remembered for the
next function used.

Syntax SOURC§L}APPLY:USER [<frequency> [,<amplitude:
[,<offset>] 1]

Parameter <frequency> 1uHz~125MHz
<amplitude> 1mV~10V (50r)
<offset> -4.99V-4.99V (50Y)

Example SOUR1:APPL:USER

Source Specific

Description Outputs a string with the current settings for the
selected channel

Note The string can be passed back appended to the
Apply Command.

Syntax SOURCc§l|2]:APPLYy?

Return Parameter<string> Function, frequency,

amplitude, offset

Example SOURL:APPR
SIN +5.0000000000000E+03,+3.0000E+E050E+00
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Returns a string with the current function and
parameters, Sine, 5kHz, 3Vpp,-2.5V offset.
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Output Commands

Unlike the Apply commands, the Output commands are low level
commands to program the function generator.

This sedion describes the low-level commands used to program the
function generator. Although the APPLy command provides the
most straightforward method to program the function generator, the
low -level commands give you more flexibility to change individual
parameters.

Source Specific
SOURC¢L|2]:FREQuency Command

Description Sets the output frequency for the selected channel
and the query command returns the current
frequency setting.

Note The maximum and minimum frequency depends
on the function mode.

Sine, SquareHarmonic  1eHz~30MHz
(20MHz AFG3021/3022)

Ramp, Triangle 1sHz~1IMHz

Pulse 1eHz~25MHz
(20MHz AFG3021/3022)

Not applicable
User 1pHz~125MHz

If the function mode is changed and the current
frequency setting is not supported by the new
mode, the frequency setting will be altered to next
highest value.

Noise, DC

The duty cycle of square waveffos depends on the
frequency settings.

20% to 80% frequency< 25 MHz)
40% to 60% (25 MHz <frequencyO 30 MHz)

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
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duty cycle available at that frequency will be used.
A O0settings conflictdé e
above scenario.

Syntax SOURCcél|2]:FREQuency
{<frequency>|MINimum|MAXimum}

Example SOURL:FREQVAX

Sets thefrequency to the maximum for the current
mode.

Query Syntax  SOURCcél|2]:FREQuency?

Return Parametei<NR3> Returnsthe frequency for
the current mode

Example SOURLFREQ MAX
+1.0000000000000E+03

The maximum frequency that can be set for the
current fun ction is 1IMHz .

Source Specific

Description Sets the output amplitude or queries the current
amplitude settings for the selected channel

Note The maximum and minimum amplitude depends
on the output termination . The default amplitude
for all functionsis 3vpp (50Y). I f t

has been set and the output termination is changed
from 50Y to high i mpeda
double. Changing the output termination from

high i mpedance to 50Y w

The offset and amplitude are related by the
following equation.
| Voffsef < Vmaxd Vpp/2

If the output termination is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.
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The output amplitude can be affected by the
function and unit chosen. Vpp and Vr ms or dBm
values may have different maximum values due to
differences such as crest factor. For example, a
5Vrms square wave must be adjusted to 3.536
Vrms for a sine wave.

The amplitude units can be explicitly used each
time the SOURcq1]:AMPlitude command is used.
Alt ernatively, the SOURce[1|2]:VOLT:UNIT
command can be used to set the amplitude units
for all commands.

The amplitude parameter cannot be set for the DC
waveform.

Syntax SOURCc#él| 2]: AMPLitude {< amplitude>
IMINimum|MAXimum}
Example SOURLAMPL MAX
Sets he amplitude to the maximum for the current
mode.
Query Syntax ~ SOURCc§l]2]: AMPLitude? {MINimum|MAXimum}
Return Parametei<NR3> Returns theamplitude for
the current mode.
Example SOURLAMPL? MAX
+5.0000E+00
The maximum amplitude that can be set forthe
current function is 5 volts.
Source Specific
SOURCce[[R]:PHASe Command
Description Sets or queries theoutput phase angle (-36(°~36(°)
of the selected channel.The default phase is ©.
Note The Phase parameter cannot be set for the DC and

Noise waveforms.
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Syntax SOURCce[[R]:PHASd<angle> [MINimum|MAXimum}
Example SOUR[1PHASMAX

Sets theoutput phase to the maximum.
Query Syntax  SOURce[[R]:PHASe{MINimum|MAXimum}

Return Parametei<NR3> Returns thephase in
degrees.
Example SOURIPHAS?
+1.2000E+Q

The phase is set to 12.

Source Specific
SOURCE[llZ]ZPHASGZAUGn Command

Description Al'igns the timebase of
change the phase deviation of the channels. In
other words it re -calibrates the phase difference
between both of the channels.

Syntax SOURce[1]|2]:PHASe:ALIGNn
Example SOUR[1]:PHAS:ALIG

Turns on the phase align function.

Source Specific

Description Sets or queries the DC offset for the current mode.
Note The offset parameter can be set to MINimum,

MAXimum or DEFault. The default offset is 0
volts. The offset is limited by the output amplitude
as shown below.

|V offsef <V maxd Vpp/2

If the output specified is out of range, the
maximum offset will be set.

The offset is also determined by the output
termination (50Y or hig
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has been set and the output termination has
changed from 50Y to hig
will double. Changing the output termination from
high i mpedance t offs0Y w

Syntax SOURCc§l]2]:DCOffset {< offset>
IMINimum|MAXimum}
Example SOURL.DCOMAX
Sets theoffset to the maximum for the current
mode.
Query Syntax ~ SOURCc#§l1]|2]:DCOffsetZMINimum|MAXimum}
Return Parametei<NR3> Returns theoffsetfor the
currentmode.
Example SOURL:DCC?
+3.0000E+00

The offset for the current mode is set to +3 volts.

Source Specific
SOURC@].'Z]:SQU&I’E:DCYC'E Command

Description Sets or queries the duty cycle for square waves
only. The setting is remembered if the function
mode is changed. The default duty cycle is 50%.

Note The duty cycle of square waveifios depend on the
frequency settings.

20% to 80% frequency< 25 MHz)
40% to 60% (25 MHz <frequencyO 30 MHz)

If the frequency is changed and the set duty cycle
cannot support the new frequency, the highest
duty cycle available at that frequency will be used.
A Osettings conflicto e
above scenario.

For square waveforms, the Apply command and
AM/FM modulation modes ignore the duty cycle
settings.
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Syntax SOURCc{l|2]:SQUare:DCYCle {< percent>
IMINimum|MAXimum}
Example SOURLSQU:DCYMMAX

Sets theduty cycle to the highest possible for the
current frequency.

Query Syntax ~ SOURCcé1]2]:SQUare:DCYCle?
{MINimum|MAXimum}

Return Parametei<NR3> Retuns the duty cycle as i
percentage.
Example SOURL:SQU:DCYE
+5.00E+01

The duty cycle is set 50%.

Source Specific
SOURCé1|2]:RAMP:SYMMetry Command

Description Sets or queries the symmetry for ramp waves only.
The setting is remembered if the function mode is
changed. The default symmetry is 50%.

Note For ramp wavefor ms, the Apply command and
AM/FM modulation modes ignore the current
symmetry settings.

Syntax SOURCc§l|2]:RAMP:SYMMetry {< percent>
[MINimum|MAXimum}
Example SOURL:RAMRSYMMMAX

Sets thesymmetry to the 100%

Query Syntax ~ SOURCcél|2]:RAMP:SYMMetry?
{MINimum|MAXimum}

Return Parametei<NR3> Returns thesymmetryas a
percentage.
Example SOUR1:RAMP:SYMMetry?
+1.0000E+@

The symmetry is set as 100%.
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Source Specific

OUTPuf12] Command

Description Enables/Disables or queries the front panel
output. The default is set to off.

Note If the output is overloaded by an external voltage,
the output will turn off and an error message will
be displayed. The overload must first be removed
before the output can be turned on again with the
output command.

Using the Apply command automatically sets the
front panel output to on.

Syntax OUTPu{1|2]{OFF|ON}
Example OUTPLON

Turns the output on for channel 1.
Query Syntax ~ OUTPuf1|2]?

Return Parameterl ON
0 OFF
Example OUTPL?
1

The output is currently on for channel 1.

Source Specific
OUTPuf{1}LOAD Command

Description Sets or queries the outputtermination . Two
i mpedance settings can
and I NFinity (high impe

The output termination is to be used as a reference
only. If the output termination is set 5 0 ut the
actual load impedanceisnot50Y, t hen
amplitude and offset will not be correct.

Note If the amplitude has been set and the output
termination is changed
impedance, the amplitude will double. Changing
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the output termination from high impedance to
50Y will half the ampli

If the output terminati on is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.
Syntax OUTPuf{1}LOAD {DEFault]INFinity}
Example OUTPLLOAD DEF

Sets the output termination to 5 0 %r channel 1.
Query Syntax  OUTPuf{1}LOAD?

Return ParameteiDEF Default
INF INFinity
Example OUTPL:LOAD?
DEF
The output i s set fotcbhannelh
1.
Source Specific
Description Setsor queries the output amplitude units. There
are three types of units: VPP, VRMS and DBM.
Note The units set with the VOLTage:UNIT command

will be used as the default unit for all amplitude
units unless a different unit is specifically used for
a command.

If the output termination is set to high impedance,
dBm units cannot be used. The Units will
automatically default to Vpp.

Syntax SOURCc§L}VOLTage:UNIT {VPP|WRS|DBM}
Example SOUR1:VOLT:UNIT VPP

Sets theamplitude units to Vpp for channel 1.
Query Syntax ~ SOURCcé§l}VOLTage:UNIT?
Return ParametelVPP Vpp
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VRMS Vrms

DBM dBm
Example SOUR1:VOLT:UNIT

VPP

The amplitude units are set to Vpp.
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Pulse Configuration Commands

The pulse chapter is used to control and output pulse wavefor ms.
Unlike the APPLy command, low level control is possible including
setting the rise time, fall time, period, pulse width and extended
mode.

Period

Rise time Fall time

Source Specific
SOURCcé1|2]:PULSe:WIDTh Command

Description Sets or queries the pulse width. The default pulse
width is 500us.

Pulse width is defined as the time from the rising
to falling edges (at a threshold of 50%).

Note The pulse width is restricted to the following
limitations:

Pulse Width - 0.625 * [(Rise Time- 0.6nS) + (Fall
Time -0.6nS)]” O

Period * Pulse Width+ 0.625 * [(Rise Time-
0.6nS)+(Fall Time- 0.6nS)]

Syntax SOURCc§l|2:PULR:WIDTh
{<seomnds>|MINimum|MAXimum}
Example SOURL:PULSVIDT MAX

Sets thepulse width to the maximum allowed .

Query Syntax  SOURCcél|2]:PULSe:WIDTh? [MINimum|MAXimum]

Return Parametei<semnds> 20ns~ 999.83ks
Example SOUR1:PULS:WIDT? MIN
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+2.0000E08
The pulse width is set to 20 nanosends.

Source Specific

SOURce[1]|2]:PULSe:DCYCle Command

Description Sets or queries the pulse duty cycle.

Note The duty cycle is limited by the rise/fall time as
noted below:

Duty ° 0.625x%100x[rise time 0.6ns +fall time -
0.6ns]/period

Duty ° 100- {62.5x][(rise time- 0.6ns) + (fall time -
0.6ns)]/period}

Syntax SOURCce[1]2]:PULSe:DCY Clpgrcent>|MINimum|M
AXimum}
Example SOUR1:PULS:DCYC MAX

Sets the duty to the maximum allowed .
Query Syntax ~ SOURce[1]2]:PULSe:DCYCle? [MINimum|MAXimur

Return Parametei<NR3> 0.0170%~99.983%
Resolution 0.0001%

Example SOUR1:PULS:DCYC?
+1.000E+01
The duty cycle is set to 10%

) Source Specific
SOURce[1|2]:PULSe:EDGEtlme Command

Description Sets or queries the pulse edge time. The default
edge time is 10us. This command will set the rise
time = the fall time = edge time.

Note The edge time is limited by the pulse width as
noted below:

Pulse Width - 0.625 * [(Rise Time- 0.6nS) + (Fall
Time-0.6nS)]° O
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Period * Pulse Width+ 0.625 * [(Rise Time-
0.6nS)+(Fall Time- 0.6nS)]

Edge time should be © 0.01% of period.

Syntax SOURCce[1]2]:PULSe:EDGEtime{<seconds>|MINimt
IMAXimum}
Example SOUR1:PULS:EDGE MAX

Sets the edge time to the maximum alowed.

Query Syntax ~ SOURce[1]|2]:PULSe:EDGEtime?
[MINimum|MAXimum]

Return Parametei<NR3> 9.32hs ~79989ks
Example SOUR1:PULS:EDGE? MIN
+9.3200E-09

The edge time is9.32nanoseconds.

Source Specific
SOURce[1]|2]:PULSe:RISE Command

Description Sefs or queries the pulserise time. The default rise
time is 10us. The rise and fall time can be different.
Range: 9.3ns ~ 799.89ks

Note The rise time is limited by the pulse width , period
and fall time as noted below:

Pulse Width - 0.625 * [(Rise Time- 0.6nS) + (Fall
Time -0.6nS)]" 0

Period * Pulse Width+ 0.625 * [(Rise Time-
0.6nS)+(Fall Time- 0.6nS)]

Rise time should be * 0.01% of period.

Syntax SOURCce[1]2]:PULSRISE<seconds>|MINimum|MAXi
mum}
Example SOUR1:PULRISEMAX

Sets therise time to the maximum allowed.
Query Syntax ~ SOURce[1]|2]:PULFRISE [MINimum|MAXimum]
Return Parametei<NR3> 9.32ns ~ 798B9ks
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Example SOUR1:PULFALIL? MIN
+9.3200E-09
The minimum rise time is 9.32nanoseconds.

Source Specific
SOURce[1]2]:PULSe:FALL Command

Description Sets or queries the pulsefall time. The default fall
time is 10us. The rise and fall time can be different
Range 9.32ns ~ 79989ks

Note The fall time is limited by the pulse width, period
and rise time as noted below:

Pulse Width - 0.625 *[(Rise Time - 0.6nS) + (Fall
Time - 0.6nS)]° 0

Period ° Pulse Width+ 0.625 * [(Rise Time-
0.6nS)+(Fall Time- 0.6nS)]

Fall time should be © 0.01% of period.

Syntax SOURCce[1]2]:PULSRALL{<seconds>|MINimum|MAX
imum}
Example SOUR1:PULEFALLMAX

Sets thefall time to the maximum allowed.
Query Syntax ~ SOURce[1]|2]:PULFALL? [MINimum|MAXimum]

Return Parametei<NR3> 9.32ns ~ 798B9ks
Example SOUR1:PUL¥ALL? MIN
+9.3200E-09
The minimum fall time is 9.32nanoseconds.
SourceSpecific
SOURce[1]2]:PULSEXTended Command
Description Sets or queries the pulseextended mode. The
extended mode extends the pulse duty and width
ranges.
Syntax SOURCce[1]|2]:PULIEXTended OFHON}
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Example SOURL:PULEXTON
Sets thepulse extended mode to ON.
Query Syntax ~ SOURce[1]|2]:PULIEXTende@ {OFHON}

Return Parametel0 Disabled (OFF)
1 Enabled (ON)
Example SOURIPULSEXT?
1

The pulse extended mode is currently enabled.
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Harmonic Commands

Source Specific

SOURce[1|2HARMonicTOTAI Command

Description Sets he highest order harmonic for the harmonic
output. By default this is set to 2.

Syntax SOURCce[1|2HARMonicTOTAL<id>|MINimum|MAXi
mum}

Example SOURIHARMOonicTOTAIMAX
Sets thehighest order harmonic to the maximum
allowed.

Query Syntax ~ SOURce[1]2]::ARMonic:TOTA?
[MINimum|MAXimum]

Return Parametei<NR1> 2~8
Example SOURIHARM:? MIN
2

Returns the minimum harmonic .

Source Specific

Description Specifieswhich harmonics are output; odd, even,
all or user spedfied.

Syntax SOURCce[1]|2]:HARMonic:TYPE
{EVEN|ODDIALL|USER,10000001}

Parametef <EVEN> Output all even orders

Return Parametet
<ODD> Output all odd orders
<ALL> Output all orders, subject

to the number specified in
ESOURce[ 1] 2]
TOTAI é domma
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<USER, Outputs only the specified
XEX2XEXAXEXEXT K> orders, where X = Booleal
(0, 1) X = order number.

Example SOURcel:HARMonic:TYPE USER,11000001
Outputs only the 2nd and 8h harmonic. (1st
harmonic is the fundamental frequency)

Query Syntax ~ SOURce[1|2]:HARMonic:TYPE

Example SOUR1L:HARMIYPR
EVEN 11000000
Returns EVEN harmonic (Limited to the 2 nd
harmonic).

. Source Specific
SOURce[1]|2]:HARMonic:ORDEr Command
Description Sets or queries the amplitude and phase of each

order. By default, each order is set to 3Vpp, with a
phase of .

Syntax SOURce[1]2]:HARMonic:ORDEr
{<id>,<amplitude>,<phase>}

Parameter/ <id> <NR1>Order number 2

Return Parametet ~8
<amplitude> <NR3>Amplitude of the

selected order: 1mV ~ 10\
(500hm impedance)

<phase> <NR3>Phase=-360 ~-360°

Example SOURcel:HARMonic:ORDEr 2,3.0,180
Sets the 2d harmonic to 3.0Vpp and a phase of
180.

Query Syntax ~ SOURce[1]|2]:HARMonic:ORDEr? <id>
Returns the <id>:,<amplitude>,<phase>.

Example SOUR1:HARMDRDE? 2

Order 2 : 3.000E+00,1.800E+02
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Returns the 24 harmonic settings as 3Vpp with a
phase of 180.

_ Source Specific
SOURce[1]|2]:HARMonic:DISPlay Command

Description Sets or querieswhether the screen shows the
harmonics in the frequency or time domain. The
default setting is time domain.

Syntax SOURCce[1]|2]:HARMonic:DISPlay {FREQuency|TIMI
Parameter/ FREQuency Sets the display to
Return Parametet frequency

TIME Sets the display to time
Example SOURcel:HARMoni@ISPlay TIME

Sets thedisplay to TIME.

Query Sytax SOURce[1]2]:HARMonic:DISPlay?
Returns TIME or FREQ.

Example SOUR1:HARMISP?
TIME

Returns the display format as TIME .
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Amplitude Modulation (AM) Commands

AM Overview

To successfully create an AM waveform, the following commands
must be executed in order.

Enable AM 1. Turn on AM modulation using the
Modulation SOURce[1|2]: AM:STAT ON command

Configure Carrier2. Use the APPLYy command to select a carrier
waveform. Alternatively the equivalent FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Selec_t 3. Select an internal or external modulation source
Modulation using the SOURce[1]|2]:AM:MOD:INP
Source command.

Select Shape 4 e the SOURce[1|2]:AM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Set Modulating 5 set the modulating frequency using the
Frequency SOURCce[1]2]: AM:INT:FREQ command. For
internal sources only.
Set '\[/;Odt'rllat'on 6. Set the modulation depth using the
elp SOURCce[1|2]: AM:D EPT command.

Set Modulation

Phase 7. Set themodulating signal phase using the

SOURCce[1]2]: AM: INT:PHAS command.
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SOURCEL2]:AM:STATe Source Specific
Command
Description Sets or disables AM modulation for the selected

channel. By default AM modulation is disabled.
AM modula tion must be enabled before setting
other parameters.

Note Burst or sweep mode will be disabled if AM
modulation is enabled on the same channel As
only one modulation is allowed on a channelat
any one time, other modulation modes will be
disabled when AM modulation is enabled.

Syntax SOURCc§l|2]:AM:STATe {OFF|ON}
Example SOURIAM:STATON

Enables AM modulation.
Query Syntax ~ SOURC§1|2].AM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOUR1AM:STAT
1

AM modulation mode is ¢ urrently enabled.

. Source Specific
SOURce[1]|2]:AM:MODulation:INPut Command

Description Sets or queries the modulation source as internal
or external for the selected channel Internal is the
default modulation source.

Note If an external modulation sou rce is selected,
modulation depth is limited to + 5V from the MOD
INPUT terminal on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.
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Syntax SOURCce[1]2]:AM:MODulation:INRu
{INTernal|[EXTernal}
Example SOURL:AMMOD:INP EXT

Sets the modulation source to external.
Query Syntax ~ SOURce[1]|2]:AM:MODulation:INPut?

Return ParametellNT Internal
EXT External
Example SOUR1:AMMOD:INP?
INT

The modulation source is set to internal.

. Source Specific
SOURCcéL]2]:AM:INTernalFUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp for the
selected channel The default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURCcél|2]:AM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle]JUPRamp|DNRamp}
Example SOURI1L:AM:INT:FUNC SIN

Sets theAM modulating wave shape to sine.
Query Syntax SOURCcél|2]:AM:INTernal:FUNCtion?

Return ParametetSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURL:AM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Spedic
SOURCéL2]:AM:INTernal:FREQuency  command

Description Sets the frequency of theinternal modulating
waveform only for the selected channel The
default frequency is 100Hz.

Syntax SOURCc§12]:AM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2mHz~ 20kHz
Example SOURLAM:INT:FREQ +1.0000E+02
Sets the modulating frequency to 100Hz.

Query Syntax ~ SOURCcEl|2):AM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency in
Hz.
Example SOURLAM:INT:FREQ? MIN
+1.0000E+02

Returns the minimum frequency allowed .

Source Specific

Description Sets or queries the modulation depth for internal
sources only for the selected channel The default
is 100%.

Note The function generator will not output more than

+5V, regardless of the modulation depth.

The modulation depth of an external source is
controlled using the £+5V MOD INPUT terminal on
the rear panel, and not the SOURcé1]:AM:DEPTh

command.

Syntax SOURCc§l|2]:AM:DEPTh {<depth in percent>
IMINimum|MAXimum}

Parameter <depth in percent 0~120%
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Example SOUR1:AM:DEP%0
Sets themodulation depth to 50%.
Query Syntax ~ SOURCc§l|2]:AM:DEPTh? [MINimum|MAXimum]

Return Parametel<NR3> Return the modulation
depth as a percentage.

Example SOURL:AM:DEPT?
+1.0000E+02
The modulation depth is 100%.
Source Specific

SOURce[1]|2]:AM:INTernal:PHASe Command

Description Sets or queries thephase of modulating signal . The
default is O degree

Syntax SOURCce[1]|2]:AM:INTernal:PHASe
{<angle>|MINimum|MAXimum}

Paramete <angle> -180 ~ +180 degree

Example SOUR1:AM:INT:PHAS 90

Sets thephaseto 90 degree

Query Syntax ~ SOURce[1]|2]:AM:INTernal:PHASe?
[MINimum|MAXimum]

Return Parametei<angle> Return theinitial phase
Example SOUR1:AM:INT:PHAS?
1.800E+02

The initial phase is +180 degree

317



GUYINSTEK AFG3021/3022/3031/3032 User Manual

Amplitude Modulation PSB-SQ Commands

AM (DSBSC)Overview

To successfully create an AM (DSB-SC)waveform, the following
commands must be executed in order.

Enable AM 1. Turn on AM (DSB-SC)modulation using the
Modulation SOURce[1]2]: AM SCSTAT ON command

Configure Carrie 2. Use the APPLYy command to select a carrier
waveform. Alternatively the equivalent FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Selec_t 3. Select an internal or external modulation source
Modulation using the SOURce[1|2]:AM SCMOD:INP
Source command.

Select Shape 4 yse the SOURce[1[2]:AM SCINT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating wave shape. For
internal sources only.

Set Modulating 5 set the modulating frequency using the
Frequency SOURCce[1]2]: AM SCINT:FREQ command. For
internal sources only.
Set I\[/)Iodiﬂatlon 6. Set the modulation depth using the
ef SOURCce[1]2]: AM SCDEPT command.

Set Modulation

Phase 7. Set themodulating signal phase using the

SOURe[1]2]: AM SCINT:PHAS command.
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Source Specific

SOURce[1]|2]:ABMCSTATe Command

Description Sets or disables AM (DSB-SC) modulation for the
selected channel. By default AM (DSB-SC)
modulation is disabled. AM (DSB-SC)modulation
must be enabled before seting other parameters.

Note Burst or sweep mode will be disabled if AM ( DSB-
SC) modulation is enabled on the same channel. As
only one modulation is allowed on a channel at any
one time, other modulation modes will be disabled
when AM ( DSB-SC) modulation is enabled.

Syntax SOURCce[1]|2]:AMCSTATe {OFF|ON}
Example SOURI1:AMBCSTAT ON

Enables AM (DSB-SC)modulation.
Query Syntax ~ SOURce[1]|2]:ABMCSTATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURL:ANBCSTAT?
1
AM (DSB-SC)modulation mode is currently
enabled.

] Source Specific

Description Sets or queries the modulation source as internal
or external for the selected channel. Internal is the
default modulation source.

Note If an external modulation source is selected,
modulation depth is limited to + 5V from the MOD
INPUT terminal on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.
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Syntax SOURCce[1|2RMSC:MODulation:INPut
{INTernal|EXTernal}
Example SOURIAMSCMOD:INP EXT

Sets the modulation source to external.
Query Syntax ~ SOURce[1|2kMSCMODulation:INPut?

Return ParametellNT Internal
EXT External
Example SOURIAMSCMOD:INP?
INT

The modulation source is set to internal.

. Source Specific
SOURce[1|2BMSCINTernal:FUNCtion  command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp for the
selected channel. The default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURce[1|2RMSCINTernal:FUNCtion
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOURIAMSCINT:FUNC SIN

Sets the AM (DSB-SC)modulating wave shape to sine.
Query Syntax ~ SOURCce[1|2RMSCINTernal:FUNCtion?

Return ParametelSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURIAMSCINT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific

SOURee[1|2]JAMSCINTernal:FREQuency command

Description Sets the frequency of the internal modulating
waveform only for the selected channel. The
default frequency is 100Hz.

Syntax SOURce[1|2BRMSCINTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2mHz~ 20kHz
Example SOURIAMSCINT:FREQ +1.0000E+02
Sets the modulating frequency to 100Hz.

Query Syntax ~ SOURce[1|2BMSCINTernal:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency in
Hz.
Exampé SOURIAMSCINT:FREQ? MIN
+1.0000E+02

Returns the minimum frequency allowed.

Source Specific

Description Sets or queries the modulation depth for internal
sources only for the selected channel. The default
is 100%.

Note The function generator will not output more than

15V, regardless of the modulation depth.

The modulation depth of an external source is
controlled using the 5V MOD INPUT terminal on
the rear panel, and not the
SOURCce[1]JAMSC:DEPTh command.

Syntax SOURce[1|2AMSCDEPTh {<depth in percent>
[MINimum|MAXimumy}
Parameter <depth in percent> 0~120%
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Example SOURIAMSCDEPT 50
Sets the modulation depth to 50%.
Query Syntax ~ SOURce[1|2KMSCDEPTh? [MINimum|MAXimum]

Return Parametei<NR3> Return the modilation
depth as a percentage.

Example SOUR1AMSCDEPT?
+1.0000E+02
The modulation depth is 100%.

Source Specific
SOURCce[1|2KMSCINTernal:PHASe Command

Description Sets or queries thephase of modulating signal . The
default is O degree

Syntax SOURCce[1|2BRMSCINTernal:PHASe
{<angle>|MINimum|MAXimum}

Parameter <angle> -180 ~ +180 degree

Example SOURIAMSCINT:PHAS 90

Sets thephaseto 90 degree

Query Syntax ~ SOURce[1|2RMSCINTernal:PHASe?
[MINimum|MAXimum]

Return Parameter<angle> Retun theinitial phase
Example SOURIAMSCINT:PHAS?
1.800E+02

The initial phase is +180 degree
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Frequency Modulation (FMCommands

FM Overview

The following is an overview of the steps required to generate an
FM waveform.

Enable FM 1. Turn on FM modulation using the
Modulation SOURc41|2 ]: FM:STAT ON command.

Configure Carrier2. Use the APPLy command to select a carrier
waveform. Alternatively, the FREQ, AMPI, and
DCOffs commands can be used to create a
carrier waveform with a designated frequency,
amplitude and offset .

Select 3. Select an internal or external modulation source
Modulation using the SOURc{1|2 ]:FM:MOD:INP
Source command.

v
Select shape 4. Use the SOURCc§L|2 ]:FM:INT:FUNC command
to select a sine, square, upramp, dnramp or
triangle modulating waveshape. For internal
sources only.

Set Modulating 5 get the modulating frequency using the
Frequency SOURcH1|2 ]: FM:INT:FREQ command. For
internal sources only.

FSet Peak 6. Use the SOURCc¢1|2 ]:FM:DEV command to set
requency the frequency deviation
Deviation efreq y '

323



GUYINSTEK AFG3021/3022/3031/3032 User Manual

SOURCEL|2l:FM:STATe Source Specific
Command
Description Sets or disables FM modulation for the selected

channel. By default FM modulation is disabled.
FM modulation must be enabled before setting
other parameters.

Note Burst or sweep mode will be disabled if FM
modulation is enabled on the same channel As
only one modulation is allowed at any one time on
the same channe| other modulation modes will be
disabled when FM modulation is enabled.

Syntax SOUR1]2J:FM:STATe {OFF|ON}
Example SOURL1:FM:STAT ON

Enables FM modulation.
Query Syntax ~ SOURC§l|2]:FM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURL:FM:STAT?
1

FM modulation mode is currently enabled.

. Source Specific
SOURCc¢L|2]:FM:MODulation:INPut Command

Description Sets or queries the modulation source as internal
or external for the selected channel Internal is the
default modulation source.

Note If an external modulation source is selected,
modulation depth is limited to + 5V from the MOD
INPUT terminal on the rear panel. For example, if
modulation depth is set to 100%, then the
maximum amplitude is +5V, and the minimum
amplitude is -5V.

324



GUWINSTEK REMOTE INTERFACE

Syntax SOURCcél|2]:FM:MODulation:INPut
{INTernal|[EXTernal}
Example SOURIEM:MOD:INP EXT

Sets the modulation source to external.
Query Syntax  SOURCcél|2]:FM:MODulation:INPut?

Return ParametellNT Internal
EXT External
Example SOURL:FVI:MOD:INP?
INT

The modulation source is set to internal.

. Source Specific
SOURCcél|2]:FM:INTernal:FUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp for the
selected dannel. The default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURCcél| 2]:FM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle]JUPRamp|DNRamp}
Example SOURIFM:INT:FUNC SIN

Sets the FM modulating wave shape to sine.
Query Syntax ~ SOURCcél|2:FM:INTernal:FUNCtion?

Return ParametetSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURL:FM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific

SOURCcé#1|2]:FM:INTernal:FREQuency  command

Description Sets the frequency of the internal modulating
waveform only for the selected channel The
default frequency is 10Hz.

Syntax SOURCc§l2]:FM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2mHz~ 20kHz
Example SOURLFM:INT:FREQ +1.0000E+02
Sets the modulating frequency to 100Hz.

Query Syntax ~ SOURCc§l2]:FM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequeay in
Hz.
Example SOURL:AM:INT:FREQ? MAX
+2.0000E+04

Returns the maximum frequency allowed.

o Source Specific

Description Sets or queries the peak frequency deviation of the
modulating waveform from the carrier wavefor m
for the selected channel The default peak
deviation is 100Hz.

The frequency deviation of external sources is
controlled using the 5V MOD INPUT terminal on
the rear panel. A positive signal (>0~+5V) will
increase the deviation (up to the set frequency
deviation), whilst a negative voltage will reduce
the deviation.

Note The relationship of peak deviation to modulating
frequency and carrier frequency is shown below.

Peak deviation = modulat ed frequency maximum &
carrier frequency.
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The carrier frequency must be greater than or
equal to the peak deviation frequency. The sum of
the deviation and carrier frequency must not
exceed the maximum frequency for a specific
carrier shape. If an out of range deviation is set for
any of the above conditions, the deviation will be
automatically adjusted to the maximum value
all owed and an oOoout of
generated.

For square wave carrier waveforms, the deviation
may cause the duty cycle frequency boundary to
be exceeded. In these conditions the duty cyde will
be adjusted to the maximum allowed and a

0settings conflicto err
Syntax SOURCc¢l|2]:FM:DEViation {<peak deviation in
Hz>|MINimum|MAXimum}
Parameter <peak deviation in Hz DC~30MHz

(20MHz AFG3021/3022)
DC~1MHz (Ramp)

Example SOUR1:FM:DEV MAX

Sets thefrequency deviation to the maximum
value allowed.

Query Syntax ~ SOURCcél|2]:FM:DEViation? [MINimum|MAXimum]

Return Parametei<NR3> Returrs the frequency
deviation in Hz.
Example SOURcé:FM:DEViation? MAX
+2.0000E+@

The maximum frequency deviation for the current
function is 20MHz.
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FrequencyShift Keying (FSKCommands

FSKOverview

The following is an overview of the steps required to generate an
FSK modulated waveform.

Enable FSK 1. Turn on FSK modulation using the
Modulation SOURcH1]2 ]: FSK:STAT ON command.

] ¢ 2. Use the APPLy command to select a carrier
Configure Carrier  \yayeform. Alternatively, the FREQ, AMPI, and
DCOffs commands can be used to create a
carrier waveform with a designated frequency,
amplitude and offset.

Select FSK Sour 3. Select an internal or external modulation source
elec OUrt " Using the SOURcH1[2 ]:FSKMOD:I NP
l command.

Select ESK HOP* Set the hop frequency using the
Frequency SOURCcH1]|2 ]:FSK:FREQ command.

5. Use the SOURCcé§1]2 ]: FSK:INT:RATE
command to set the FSK rate. The FSK rate can
only be set for internal sources.

Set FSK Rate

Source Specific
SOURCEL|2]:FSKey:STATe Command

Description Turns FSK Modulation on or off for the selected
channel. By default FSK modulation is off.

Note Burst or sweep mode will be disabled if FSK
modulation is enabled on the same channel As
only one modulation is allowed at any one time on
the same channe| other modulation modes will be
disabled when FSK modulation is enabled.

328



GUWINSTEK REMOTENTERFACE

Syntax SOURCc§l|2]:FSKey:STATe {OFF|ON}
Example SOURL1:FSK:STAT ON

Enables FSK modulation
Query Syntax ~ SOURCcél|2]:FSKey:STATe?

Return Parametel0 Disabled (OFF)
1 Enabled (ON
Example SOURL:FSK:STAT?
ON

FSK modulation is currently enabled.

. Source Specific
SOURCEL|2]:FSKeywODulation:INPut Command

Description Sets or queries the FSK source as internal or
external for the selected channel Internal is the
default source.

Note If an external FSK source is selected, FSK rate is
controlled by the Trigger INPUT terminal on the
rear panel.

Syntax SOURCcél| 2:FSKeyw ODulation:INPut
{INTernal|[EXTernal}

Example SOURIL:FSHOD:INP EXT

Sets the FSK source to external.
Query §ntax SOURCcé1|2:FSKeWOD:INP?

Return ParametellNT Internal
EXT External
Example SOUR1:FSKIOD:INP?
INT

The FSK source is set to internal.
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SOURCc¢L|2]:FSKey:FREQuency Source Specific
Command
Description Sets the FSK hop frequency. The defaulthop
frequency is set to 100Hz.
Note For FSK, the modulating waveform is a square
wave with a duty cycle of 50%.
Syntax SOURCcé|2]:FSKey:FREQuency
{<frequency>|MINimum|MAXimum}
Parameter <frequency> 1eHz~30MHz
(20MHZ AFG3021/3022)
Example SOURL1:FSK:FRE€L.0000E+02

Sets theFSK hop frequency to 100Hz.

Query Syntax ~ SOURCc§l2]:FSKey:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency in
Hz.
Example SOUR1:FSK:FREQ? MAX
+3.00E+W

Returns the maximum hop frequency allowed.

Source Specific

Description Sets or queries the FSK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURCcél|2]: FSKeyNTernal:RATE {<rate in Hz>
IMINimum|MAXimum}

Parameter <rate in Hz> 2 mHz~1IMHz

Example SOURL:FSK:INT:RATE MAX

Sets the rate to the maximum (IMHz).
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Query Syntax  SOURCc§l|2):FSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parametel<NR3> Returns the FR rate in
Hz.
Example SOURL:FSK:INT:RATE? MAX
+1.0000E+05

Returns the maximum FSK rate allowed.
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PhaseModulation (PM) Commands

PM Overview

The following is an overview of the steps required to generate a PM
waveform.

EnablePM 1. Turn on PM modulation using the
Modulation SOURce[1|2]:PM:STAT ON command.

Configure Carrier2. Use the APPLYy command to select a carrier
waveform. Alternative ly, the FREQ, AMPI, and
DCOffs commands can be used to create a
carrier waveform with a designated frequency,
amplitude and offset.

v
Select shape 3. Use the SOURce[1]|2]:PM:INT:FUNC command
to select a sine, square, upramp, dnramp or
triangle modulating waveshape.

v
SetPM 4. Setthe phase modulating frequency using the
Frequency SOURCce[1]2]:PM:INT:FREQ command.

Set PealPhase 5. Use the SOURce[1]|2]:PM:DEV command to set

Deviation the phase deviation.
Source Specific
Description Sets or disablesPM modulation for the selected

channel. By default PM modulation is disabled.
PM modulation must be enabled before setting
other parameters.

Note Burst or sweep mode will be disabled if PM
modulation is enabled on the same channel. As
only one modulation is allowed at any one time on
the same channel, other modulation modes will be
disabled when PM modulation is enabled.
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Syntax SOURI1|2PPM:STATe {OFF|ON}

Example SOURIPM:STAT ON
EnablesPM modulation.

Query Syntax ~ SOURce[1|2PM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled ON)
Example SOURIPM:STAT?
1

PM modulation mode is currently enabled.

. Source Specific
SOURCce[1|2PM:INTernal:FUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp for the
selected chamel. The default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have symmetry of
100% and 0%, respectively.

Syntax SOURCce[1|2PM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle|lUPRamp|DNRamp}
Example SOURIPM:INT:FUNC SIN

Sets thePM modulating wave shape to sine.
Query Syntax ~ SOURce[1|2PM:INTernal:FUNCtion?

Return ParametetSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURIPM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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SOURce[1|2PM:INTernal:FREQuency  Source Specific

Command
Description Sets the phase modulation frequencyfor the
selected channel. The default frequency is DOHz.
Syntax SOURCce[1]2PM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}
Parameter <frequency> 2mHz~ 20kHz
Example SOURIPM:INT:FREQ +1.0000E+02

Sets thephase modulati on frequency to 100Hz.

Query Syntax ~ SOURce[1|2PM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency in
Hz.
Example SOWR1IPM:INT:FREQ? MAX
+2.0000E+04

Returns the maximum frequency allowed.

o Source Specific

Description Sets or queries the peakphase deviation of the
modulating waveform from the carrier waveform
for the selected channel The default peak

deviation is 180.0.

Syntax SOURCce[1|2PM:DE Viation {<peak deviation in
degrees|MINimum|MAXimum}

Parameter <peak deviation in 0° ~ 360
degrees

Example SOUR1PM:DEV MAX

Sets thephase deviation to 360°.
Query Syntax ~ SOURce[]:PM:DEViation? [MINimum|MAXimum]
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Return Parametei<NR3> Returns thephase
deviation indegrees
Example SOURceIPM:DEViation? MAX
+3.600E+02

The maximum phase deviation is 360°.
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PhaseShift Keying (BK) Commands

PSK Overview

The following is an ov erview of t he steps required to generate aPSK
modulated waveform.

EnablePSK 1. Turn on PSKmodulation using the
Modulation SOURce[1|2]: PSKSTAT ON command.

] ¢ 2. Use the APPLy command to select a carrier
Configure Carrier  \yayeform. Alternatively, the FREQ, AMPI, and
DCOffs commands can be used to create a
carrier waveform with a designated frequen cy,
amplitude and offset.

3. Select an internal or external modulation source

SelectPSKSource  sing the SOURce[1[2]:PSKMOD:INP

l command.
Select BKPhase % Set thephase using the
* SOURCce[1]2]:PSK:PHAS command.
SetPSKRate

5. Use the SOURce[1]|2]: PSKINT:RATE
command to set the PSKrate. The PSKrate can
only be set for internal sources.

Source Specific
SOURce[1l|2PSky:STATe Command

Description Turns PSKModulation on or off for the selected
channel. By default PSKmodulation is off.

Note Burst or sweep mode will be disabled if PSK
modulation is enabled on the same channel. As
only one modulation is allowed at any one time on
the same channel, other modulation modes will be
disabled when PSKmodulation is enabled.

336



GUWINSTEK REMOTE INTERFACE

Syntax SOURce[1|2PSKy:STATe {OFF|ON}
Example SOURIPSKSTAT ON

EnablesPSK modulation
Query Syntax  SOURce[1|2pSkey:STATe?

Return Parametel0 Disabled (OFF)
1 Enabled (ON)
Example SOURIPSKSTAT?
ON

PSKmodulation is currently enabled.

. Source Specific
SOURce[1|2PSkey:MODulation:INPut Command

Description Sets or queies the PSKsource as internal or
external for the selected channel. Internal is the
default source.

Note If an external PSKsource is selected PSKrate is
controlled by the Trigger INPUT terminal on the
rear panel.

Syntax SOURce[1|2pSky:MODulationiNPut
{INTernal|[EXTernal}

Example SOURIPSKMOD:INP EXT

Sets thePSKsource to external.
Query Syntax ~ SOURce[1|2pPSky:MOD:INP?

Return ParametellNT Internal
EXT External
Example SOUR1IPSKMOD:INP?
INT

The PSKsource is set to internal.

Source Specific
SOURCcéL|2]):PSKey:PHASe Command

Description Sets thePSKPhase setting The default is 90 degree.
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Note For PSK, the modulating waveform is a square
wave with a duty cycle of 50%.

Syntax SOURCce[1]2]:PSKey:PHASe{<angle>|MINimim|MA>
mum}

Parareter <angle> -360 ~ +360 degree

Example SOUR1:PSK:PHAS 180

Sets thePSKphaseto 180 degree

Query Syntax ~ SOURce[1]|2]:PSKey:PHASe?
[MINimum|MAXimum]

Return Parametei<NR3> Returns thephase degree
Example SOUR1:PSK:PHAS?
+1.800E+02

The phase rturned is 180 degree.

Source Specific

Description Sets or queries thePSKrate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURCce[1|2PSkey:INTernal:RATE {<rate in Hz>
IMINimum|MAXimum}

Parameter <rate in Hz> 2 mHz~1IMHz

Example SOURIPSKINT:RATE MAX

Sets the rate to the maximum (IMHz).

Query Syntax ~ SOURce[1|2RStey:INTernal:RATE?
[MINimum|MAXimum]

Return Parametei<NR3> Returns thePSKrate in
Hz.
Example SOUR1PSKINT:RATE? MAX
+1.0000E+05

Returns the maximum PSKrate allowed.
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Additive Modulation (SUM) Commands

SUM Overview

The following is an overview of the steps required to generate a
SUM waveform.

Enable SUM 1. Turn on SUM modulation using the
Modulation SOURce[1|2]: SUM:STATe ON command.

Configure Carrier2. Use the APPLYy command to select a carrier
waveform. Alternatively, the FREQ, AMPI, and
DCOffs commands can be used to create a
carrier waveform with a designated frequency,
amplitude and offset.

Select 3. Select an internal or external modulation source
Modulation using the SOURce[1|2]: SUM:MOD:INP
Source command.

v

Select shape

E

Use the SOURce[1]|2]:SUM:INT:FUNC tion
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

SetSUM 5. Set theSUM frequency using the
Frequency SOURce[1]2]: SUM:INT:FREQuency command.
For internal sources only.

o

Use the SOURce[1]|2]:SUM:AMP command to
set the SUM amplitude .

Setthe SUM
Amplitude
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SOURCce[1|2BUM:STATe Source Specific
Command
Description Sets or disablesSUM modulation for the selected

channel. By default SUM modulat ion is disabled.
SUM modulation must be enabled before setting
other parameters.

Note Burst or sweep mode will be disabled if SUM
modulation is enabled on the same channel. As
only one modulation is allowed at any one time on
the same channel, other moduation modes will be
disabled when SUM modulation is enabled.

Syntax SOUR[1]2BUM:STATe {OFF|ON}
Example SOURISWM:STAT ON

Enables SUM modulation.
Query Syntax ~ SOURCce[1|2BUM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURL:SUM:STAT?
1

SUM modulation mode is currently enabled.

. Source Specific
SOURce[1|2BUM:MODulation:INPut Command

Description Sets or queries the modulation source as internal
or external for the selected channel. Internal is the
default modulation so urce.

Note If an external modulation source is selected, the
SUM amplitude is limited to = 5V from the MOD
INPUT terminal on the rear panel. For example, if
SUM amplitude is set to 100%, then the maximum
amplitude is +5V, and the minimum amplitude is -
5V.
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Syntax SOURCce[1|2BUM:MODulation:INPut
{INTernal|[EXTernal}
Example SOUR1ISUM:MOD:INP EXT

Sets the modulation source to external.
Query Syntax  SOURce[1|2BUM:MODulation:INPut?

Return ParametellNT Internal
EXT External
Example SOUR1SUM:MOD:INP?
INT

The modulation source is set to internal.

. Source Specific
SOURce[1|2BUM:INTernal:FUNCtion Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp for the
selected channel. The default shapeis sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry of
100% and 0%, respectively.

Syntax SOURce[1|2BUM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle]JUPRamp|DNRamp}
Example SOURISWM:INT:FUNC SIN

Setsthe SUM modulating wave shape to sine.
Query Syntax ~ SOURCce[1|2BUM:INTernal:FUNCtion?

Return ParametetSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURISUM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific

SOURce[1|2BUM:INTernal:FREQuency command

Description Sets the frequency(SUM frequency) of the internal
modulating waveform for the selected channel.
The default frequency is 10Hz.

Syntax SOURce[1]2BWM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2mHz~ 20kHz
Example SOURISWINT:FREQ +1.0000E+02
Sets the modulating frequency to 100Hz.

Query Syntax ~ SOURce[1|2BUM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency in
Hz.
Example SOURISWINT:FREQ? MAX
+2.0000E+04

Returns the maximum frequency allowed.

) Source Specific
SOURC6[1|2$LM:AMPLItUde Command

Description The SUM amplitude command sets or queries the
amplitude of the modulating waveform as a
percentage of the carrier amplitude .

Syntax SOURce[1|2BUM:AMPLitude{<amplitude
percents|MINimum|MAXimum}

Parameter <amplitude percent 0% ~ 100%
Example SOURISUM:AMPLMAX

Sets theSUM amplitude to 100%.
Query Syntax ~ SOURce[1|2BUM:AMPLitude?

Return Paameter <NR3> Returnsthe amplitude
in %.
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Example SOURISUM:AMPL?
+1.0000E+@

The SUM amplitude is 100%.
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Pulse Width Modulation (PWM) Commands

PWM Overview

The following is an overview of the steps required to generate a
PWM modulated waveform.

Enable PWM 1. Turn on PWM modulation using the
Modulation SOURcd1|2 ]: PWM:STATe ON command.

Configure Carrier2. Use the APPLy command to select a pulse
waveform. Alternatively, the FREQ, AMPI, and
DCOffs commands can be used to create a
pulse waveform with a designated frequency ,
amplitude and offset.

Select 3. Select an internal or external modulation source
Modulation using the SOURc{1|2 ]:PWM:MOD:INP
Source command.

v
Select Shape 4. Use the SOURc§1|2 ]: PWM:INT:FUNC
command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Selec.t 5. Set the modulating frequency using the
Modulating SOURcd1|2 ]:PWM:INT:FREQ command. For

Frequency internal sources only.
Selt D“tly 6. Use the SOURCEL|2 ]:PWM:DUTY command to
Cy\(;v?c/j';’hu se set the duty cycle or Pulse Width.
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SOURCél|2]:PWM:STATe Source Specific
Command
Description Turns FSK Modulation on or off. By default FSK

modulation is off.

Note Burst or sweep mode will be disabled if PWM
modulation is enabled on the same channel As
only one modulation is allowed at any one time,
other modulation modes will be disabled when
FSK modulation is enabled on the same channel

Syntax SOURCc§l|2]:PWM:STATe {OFF|ON}
Example SOURIPWMSTAT ON

Enables PWM modulation
Query Syntax ~ SOURCc§1]|2:PWM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURIPWMSTAT?
ON

FSKmodulation is currently enabled.

] Source Specific

Description Sets or queries thePWM source as internal or
external. Internal is the default source.

Note If an external PWM source is selected, the duty
cycle/p ulse width is controlled by the MOD
INPUT terminal on the rear panel.

Syntax SOURCc{l| 2]:PWMMODulation:INPut
{INTernal|[EXTernal}
Example SOUR1:PWMOD:INP EXT

Sets thePWM source to external.
Query Syntax ~ SOURCc§1]2]:PWMMODulation:INPut?
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Return Paameter INT Internal
EXT External
Example SOUR1:PWMOD:INP?
INT

The PWM source is set to internal.

. Source Specific
SOURCcéL|2]:PWM:INTernal:FUNction Command

Description Sets the shape of the modulating waveform from
sine, square, triangle, upramp and dnramp. The
default shape is sine.

Note Square and triangle waveforms have a 50% duty
cycle. Upramp and dnramp have a symmetry to
100% and 0%, respectively.

Carrier must be a pulse or PWM waveform.

Syntax SOURCcél|2]:PWM:INTernal:FUNction
{SINusoid|SQUare|TRlangle]JUPRamp|DNRamp}
Example SOUR1:PWM:INT:FUN SIN

Sets the PWM modulating wave shape to sine. .
Query Syntax ~ SOURCcél|2]:PWM:INTernal:FUNction?

Return ParametelSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURL:PWM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific
SOURCcéL|2]:PWM:INTernal:FREQuency command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
10Hz.
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Syntax SOURCc{L| 2]:PWM:INTernal:FREQuency

{<frequency>|MINimum|MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOURL:PWM:INT:FREQ MAX

Sets the frequency tothe maximum value .
Query Syntax ~ SOURCcél]2]:PWM:INTernal:FREQuency?

Return Parametei<NR3> Retumns the frequency in
Hz.
Example SOURIPWMINT:FREQ MAX
+2.0000E+@

Returns the modulating frequency. (20kHz)

Source Specific
SOURCéL|2]:PWM:DUTY Command

Description Sets or queries the duty cycle deviation. The
default duty cycle is 50%.

Note The duty cycle is limited by period, edge time and
minimum pulse width.

The duty cycle deviation of an external source is
controlled using the 5V MOD INPUT terminal on
the rear panel. A positive signal (>0~+5V) will
increase the deviation (up to the set duty cycle
deviation), whilst a negative voltage will reduce
the deviation.

Syntax SOURCc§1|2]:PWM:DUTY {< percent>|minimum
[maximumy}
Parameter <percent> 0%~100% (limited, see
above)
Example SOUR1:PWM:DUTY +3.0000E+01

Sets the duty cycle to 30%.
Query Syntax ~ SOURCc§l|2]:PWM:DUTY?
Return Parametei<NR3> Returns thedutyin %.
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Example SOUR1:PWM:DUTY?
+3.0000E+01

The current duty cycle is 30%.
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Frequency Sweep Commands

Sweep Overview

Below shows the order in which commands must be executed to

perform a sweep.

Enable Sweep 1.

Mode

Select waveform 2.

shape, amplitude
and offset

l

Select Sweep
Boundaries

v

Select Sweep
Mode

v

3.

Turn on Sweep mode modulation using the
SOURcH1|2 ]: SWE:STAT ON command.

Use the APPLy command to select the
waveform shape. Alternatively, the FREQ,
AMPI, and DCOffs commands can be used to
create a waveform with a designated
frequency, amplitude and offset.

Set the frequency boundaries by setting start
and stop frequencies or by setting a center
frequency with a span.

Start~Stop Use the
SOURcH1]2 :SWEFREQ:STAR
and SOURCcH1|2 |:SWEFREQ:
STOP to set the start and sbp
frequencies. To sweep up or down,
set the stop frequency higher or
lower than the start frequency.

Span Use the SOURCcé1]2 :SWEFREQ:
CENT and SOURcH1|2 ]:SWE:
FREQ:SPAN commands to set the
center frequency and the
frequency span. To sweep up or
down, set the span as positive or
negative.

4. Choose Linear or Logarithmic spacing using

the SOURc41|2 |:SWEFUNC command.
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Select Sweep 5. Choose the sweep time using the

Time SOURcd1]|2 ]:SWE:TIME command.
v
Select the sweep 6. Select an internal or external sweep trigger
trigger source source using the SOURc¢1|2 ]:TRIG
command.
Source Specific

SOURCEL|2]:SWEep:STATe Command

Description Sets or disables Sweep mode. By default Swep is
disabled.

Note Any modulation modes or Burst mode will be
disabled if sweep mode is enabled on the same
channel.

Syntax SOURCcé1|2]: SWEep:STATe {OFF|ON}

Example SOUR1:SWE:STAT ON

Enables sweep mode.
Query Syntax ~ SOURC§L|2]:SWEep:STATe?

Reurn Parameter0 Disabled (OFF)
1 Enabled (ON)
Example SOURL:SWISTAT?
1

Sweep mode is currently enabled.

Source Specific
SOURce[1|2]:SWEep:TYPE Command

Description Sets orqueries the sweep type, frequency or
amplitude sweep. By default, the sweep type is set
to frequency.

Syntax SOURCce[[2]:SWEepl' YPE FREQuency]AMPLitude
Example SOURL:SWHYPE FREQ
Sets sweep mode to frequency
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Query Syntax ~ SOURce[[2]:SWEept YPER

Return ParametelFREQ Frequency sweep
AMPL Amplitude sweep
Example SOURISWETYPR
FREQ

Sweeptype is frequency.

Source Specific
SOURce[1]|2]:SWEep:MODE Command

Description Sets or queries the sweep triggering mode. The
triggering mode can be set to continuous or gate.
By default, the triggering mode is set to

continuous.
Syntax SOURCce[1]|2]:SWEep:MODE {CONTinuous|GATE}
Example SOUR1:SWE:MODE GATE

Sets triggering mode to gate.
Query Syntax ~ SOURce[1]|2]:SWEep:MODE?

Return ParameteiCONT Continuous mode
GATE Gated mode
Example SOUR1:SWE:MODE?
GATE

The sweep trigger mode is set to gate.

Source Specific
SOURce[1]|2]:SWEep:SHAPe Command

Description Sets or queries the sweep waveform shape. The
sweep can be set to a sawtooth or a shuttlecock
like shape. By default, the shape is set to sawtooth.

Syntax SOURCce[1]2]:SWip: SHAPe{SAWtooth|TRIangle}
Parameter SAW Sawtooth shaped sweep
TRI Triangle (shuttle cock)

shaped sweep.
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Example SOURL1:SWE:SHAPe SAW
Sets the sweep shape to sawtooth.
Query Syntax ~ SOURce[1]|2]:SWEep:SHAPe?

Return Parametersawtooth Sawtooth shapedweep
triangle Triangle (shuttle cock)
shaped sweep.
Example SOUR1:SWE:SHAPe?
Sawtooth

The sweep shapeis set as sawtooth

Source Specific
SOURce[1]|2]:SWEep:MANual:TRIGger command

Description Performs a manual trigger when the sweep trigger
is set to manual for the selected channel.

Syntax SOURce[1]|2]:SWEep:MANual: TRIGger

Example SOUR1:SWE: MAN:TRIG

Performs a manual trigger.

Source Specific
SOURCEL|2]:SWEepFREQuency:STARt  command

Description Sets the start frequency of the sweepfor the
selected channel 100Hz is the default start
frequency.

Note To sweep up or down, set the stop frequency
higher or lower than the start frequency.

Syntax SOURCcél|2]: SWEepg=REQuency:STARt

{<frequency>|MINimum|MAXimum}

Parameter <frequency> 1leHz~ 30MHz
(20MHz AFG3021/3022)

leHz~ 1MHz (Ramp
Triangle
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Example SOURISWEFREQ:STAR2.0000E+G
Sets thestart frequency to 2kHz.
Query Syntax ~ SOURCc§l|2]:SWEepFREQuency:STARt? [MINimum

MAXimum]
Return Parametei<NR3> Returns thestart frequency
in Hz.
Example SOURISWEFREQ:STARWAX
+3.0000E+@

Returns the maximum start frequency allowed.

Source Specific
SOURCé1|2]:SWEepFREQuency:STOP  command

Description Sets the stop frequency of the sweegfor the
selected channel 1 kHz is the default start
frequency.

Note To sweep up or down, set the stop frequency
higher or lower than the start frequency.

Syntax SOURCcél| 2]:SWEepFREQuency:STOP

{<frequency>|MINimum|MAXimum}

Parameter <frequency> leHz~ 30MHz
(20MHz AFG3021/3022)

leHz~ 1MHz (Ramp
Triangle

Example SOUR1SWEFREQ:STOP +2.0000E+03
Sets the stop frequency to 2kHz.
Query Syntax ~ SOURCc§1|2]:SWEepFREQuency:STOP? [MINimum|

MAXimum]
Return Parametei<NR3> Returns the stop frequenc
in Hz.
Example SOUR1ISWEFREQ:STOP? MAX
+3.0000E+0

Returns the maximum stop frequency allowed.
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Source Specific

SOURCEL|2]:SWEepFREQuency:CENTer command

Description Sets orqueries the center frequency of the sweep
for the selected channel 550 Hz is the default
center frequency.

Note The maximum center frequency depends on the
sweep spanand maximum frequency :

max center freq = max freqd span/2

Syntax SOURCc§|2]:SWEep=REQuency:.CENTer
{<frequency>|MINimum|MAXimum}

Parameter <frequency> leHz~ 30MHz
(20MHz AFG3021/3022)

1leHz~ 1MHz (Ramp)
Example SOURISWEFREQCENT+2.0000E+03
Sets thecenter frequency to 2kHz.

Query Syntax ~ SOURCc§1]2]:SWEepFREQuencENTeP
[MINimum| MAXimum]

Return Parametei<NR3> Returns thecenter
frequency in H.
Example SOURISWEFREQCENT? MAX
+3.0000E+0@

Returns the maximum center frequency allowed,
depending on the span.

Source Specific
SOURCcé§l|2]:SWEep-REQuency:SPAN  command

Description Setsor queries the frequency span of the sweepfor
the selectad channel. 900 Hz is the default
frequency span. The span frequency is equal to the
stop-start frequencies.
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Note To sweep up or down, set the span as positive or
negative.

Themaximum span frequency has a relationship to
the center frequencgnd maximumfrequency

max feqspan= 2Mmaxfreqd centerfreq)

Syntax SOURCc§1|2]:SWEepFREQuency:SPAN
{<frequency>|MINimum|MAXimum}

Parameter <frequency> leHz~ 30MHz
(20MHz AFG3021/3022)

1leHz~ 1MHz (Ramp)
Example SOURI1SWEFREQ:SPAN +2.0000E+03
Sets thefrequency spanto 2kHz.
Query Syntax ~ SOURCcé§1|2):SWEepFREQuency:SPAN? [MINimum|

MAXimum]
Return Parametei<NR3> Returns the frequency
spanin Hz.
Example SOUR1ISWEFREQ:SPAN?
+2.0000E+G

Returns the frequency span for the current sweep.

Source Specific

Description Sets linear or logarithmic sweep spacing. The
default spacing is linear.

Syntax SOURCc§|2]:SWEepg=UNCtion{LINear|LOG}

Example SOUR1:SWEUNCLIN

Sets thespacing to linear.
Query Syntax ~ SOURCc§l|2]:SWEepFUNCtior?

Return ParametelLIN Linear spacing

LOG Logarithmic spacing
Example SOURL:SWIEUNC?

LOG
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The spacing is currently set as linear.

Source Specific
SOURC@].IZ]SWEEDT”\AE Command

Description Sets or queries the sweep time.The default sweep
time is 1 seond.

Note The function generator automatically determines
the number of frequency points that are used for
the sweep based on the sweep time.

Syntax SOURC§1|2]:SWEep: TIME
{<semnds>|MINimum|MAXimum}

Parameter <semnds> 1 ms~ 500s
Example SOUR1:SWE:TIME1.0000E+0
Sets thesweep time to 1 second.
Query Syntax ~ SOURCc§]2]:SWEep: TIME?INimum|MAXimum]}

Return Parametei<NR3> Returnssweep time in
semnds.
Example SOUR1:SWE:TIME?
+2.0000E+Q

Returns the sweep time (20semnds).

SOURCcé1|2]:SWEepTRIGger Source Specific
Command
Description Sets or queries thetrigger source as internal,

external, manual or off for the selected channel
Internal is the default trigger source.INTernal will
constantly output a swept wavefo rm at a defined
interval time . EXTernal will output a swept
waveform after each external trigger pulse.
Manual will ouput a swept waveform after the
trigger softkey is pressed or the
SOURCce[1]2]:SWEep:MANual:TRIGger command
is issued. The OFF setting is far continuous
sweeping.
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Note If the APPLy command was used to create the
waveform shape, the source is automatically set to
INTernal
The *OPC/*OPC? command/query can be usé¢al
signal the end of the sweep.

Syntax SOURCce[1]|2]:SWEep:TRIGger {EXTernal MAINDFF|
INTernal,<seconds>|MINimum|MAXimum}

Parameter INTernal Internaltrigger
EXErnal Externaltrigger
MANual Manual trigger
OFF No interval time, sweep continuousl
<seconds> 1ms~ 500s.Interval time in £conds
for the internal trigger
MINimum Sets he interval time to the
minimum
MAXimum Sets he interval time to the
maximum
Example SOUR1:SWHRIG EXT

Sets thesweep source to external.
Query Syntax ~ SOURce[1]|2]:SWEep:TRIGger?

Return ParametellNT,<NR3> Internaltrigger, interval
time in seconds

EXT External trigger

MAN Manual trigger

OFF Sweep continuously
Example SOURISWETRIG?

INT +1.00000E+00

The sweep source is set toan interval time of 1

second.
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Source Specific

SOURce[1]|2]:SWEep:AMPLitude:STARt command

Description Sets the start amplitude for when the sweep is set
to the amplitude sweep type . By default the start
amplitude is set to 1Vpp.

Syntax SOURCce[1]|2]:SWEep:AMRRIde:STARt
{<ampiltude>|MINimum|MAXimum}

Parameter <NR3> Sweep amplitude in vplts.
(range:1nV~10V @50Q)
Example SOURL:SWE:AMPL:STAR MIN
Sets thestart sweep to the minimum level
(AmVpp).

Query Syntax ~ SOURce[1]|2]:SWEep:AMitide:STARt?
{IMINimum|MAXimum]}

Return Parametei<NR3> Sweep amplitude in volts.
Example SOUR1:SWE:AMPL:STAR?
1.000E+00

The start amplitude is set to 1Vpp.

] Source Specific

Description Sets the stop amplitude for when the sweep is set
to the amplitude sweep type. By default the stop
amplitude is set to 3Vpp.

Syntax SOURCce[H]:SWEep:AMHAtude:STOP
{<ampltude>|MINimum|MAXimum}

Parameter <NR3> Sweep amplitude in volts.
(range:1mV~10V @50)
Example SOUR1:SWE:AMPL:STOP 3

Sets the stop sweep to 3Vpp).

Query Syntax ~ SOURce[1|2]:SWEep:AMilde:STOP?
{IMINimum|MAXimum]}

Return Parametei<NR3> Sweep amplitude in volts.
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Example SOURL:SWE:AMPL:STOP?
3.000E+00

The stop amplitude is set to 3Vpp.
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Burst Mode Commands

Burst Mode Overview

Burst mode can be configured to use an internal trigger (N Cycle
mode) or an external trigger (Gate mode) using the Trigger INPUT
terminal on the rear panel. Using N Cycle mode, each time the
function generator receives a trigger, the function generator will
output a specified number of waveform cycles (burst). After the
burst, the function generator will wait for the next trigger before
outputting another burst. N Cycle is the default Burst mode.

The alternative to using a specified number of cycles, Gate mode
uses the external trigger to turn on or off the output. When the
Trigger INPUT signal is high*, waveforms are continuously output
(creating a burst). When the Trigger INPUT signal goes low*, the
waveforms will stop being output after the last waveform completes
its period. The voltage level of the output will remain equal to the
starting phase of the burst waveforms, ready for the signal to go
high* again.

*assuming the Trigger polarity is not inverted.

Only one burst mode can be used at any one time. The burst mode
depends on the source of the trigger (internal, external, manual) and
the source of the burst

Function
Burst Mode & Source N Cycle Cycle Phase
Triggeredd IMMediate Available  Availeble Available

Triggered- EXTernal, MANual Available  Unused Available
Gated pulse- IMMediate Unused Unused Available

*burst count
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The following is an overview of the steps required to generate a
burst waveform.

Enable Burst 1. Turn on Burst mode using the
Moie SOURCcH1|2]: BURS:STAT ON command.

Configuration 2. Use the APPLy command to select asine,
square, ramp, pulse or triangle burst
waveform*. Alternatively, the FREQ, AMPI,
and DCOffs commands can be used to create
the burst waveform* with a designated
frequency, amplitude and offset.

*2 mHz minimum for internally triggered

v bursts.
Choose
Triggered/Gated 3, Use the SOURcé1|2 ]:BURS:MODE command
Mode to select from triggered or gated burst modes.

v

Set Burst Count 4, Use the SOURc§1|2 ]:BURS:NCYC command
to set the burst count. This command is only
for triggered burst mode only.

Setthe burst 5 yse the SOURc§L|2 :BURS:INT:PER

period command to set the burst period/cycle. This
l command is only applicable for triggered
burst mode (internal trigger).

SetBurst Starting g se the SOURCEL|2 ]:BURS:PHAS command

Ph+ase to set the burst starting phase.

Select the trigger . Use the SOURc¢1|2 ]:BURS:TRIG command to
select the trigger source for triggered burst
mode only. For manual triggering, execute the
SOUR[1]:BURSt: TRIGger:MANual for each
trigger.
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Source Specific

SOURCEL2]:BURStE:STATe Command
Description Turns burst mode on or off for the selected
channel. By default burst mode is turned off.
Note When burst mode is turned on, sweep and any
modulation modes are disabled on the same
channel.
Syntax SOURCc§l|2]:BURSL:STATe {OFF|ON}
Parameter OFF Disabled
ON Enabled
Example SOUR1:BURS:STAT OFF

Turns burst mode on.
Query Syntax ~ SOURCc§l2]:BURSt:SATe?

Return ParameteiO Disabled
1 Enabled

Example SOUR1:BURS:STAT?
OFF

Burst mode is off.

Source Specific

Description Sets or queriesthe burst mode as gated or
triggered . The default burst mode is triggered.

Note The burst count, period, trigger source and any
manual trigger commands are ignored in gated
burst mode.

Syntax SOURCc§l|2]:BURSt:MODE {TRIGgered|GAY

Parameter TRIGgered Triggered mode
GATE Gated mode

Example SOUR1:BURS:MODE TRIG

Setsthe burst mode to triggered.
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Query Syntax ~ SOURCc§1]|2]:BURSt:MODE?

Return ParametelTRIG Triggered mode
GATE Gated mode
Example SOUR1:BURS:MODE
TRIG

The current burst mode is triggered .

Source Specific
SOURC{21|2]BURStNCYCIes Command

Description Sets or queries thenumber of cycles (burst count)
in triggered burst mode for the selected channel
The default number of cycles is 1. The burst count
is ignored in gated mode.

Note If the trigger source is set to immediate, the
product of the burst peri od and waveform
frequency must be greater than the burst count:

Burst Period X Waveform frequency > burst count

If the burst count is too large, the burst period will
automatically be increa
conflictd error will be

Only sine and square waves are allowed infinite
burst above 25 MHz(not applicable for AFG -

3021/3022)

Syntax SOURCc§l|2]:BURSt:NCY Cles{<cycles>
[INFinity]MINimum |MAXimum}

Parameter <cycles 1~1,000,000 cycles.
INFinity Sets the number to continuous.

MINimum Sets the number tominimum allowed.

MAXimum  Sets the number tanaximum allowed.
Example SOUR1:BURS:NCYC INF

Sets the number of burst cycles to continuous
(infinite).
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Query Syntax  SOURCc§1|2]:BURSt:NCYCles? [MINimum|MAXimun

Return Parametel<NR3> Reurns the number of cycles.
INF INF is returned if the number of cycles
is continuous.
Example SOUR1:BURS:NCYC?
+1.0000E+02

The burst cycles are set to 100.

) Source Specific

Description Sets or queries theburst period for the selected
channel. Burst period settings are only applicable
when the trigger is set to immediate. The default
burst period is 10ms.

During manual triggering, external triggering or
Gate burst mode, the burst period settings are
ignored.

Note The burst period must be long enough to output
the designated number of cycles for a selected
frequency.

Burst period > burst count/(waveform frequency
+ 200 ns)

If the period is too short, it is automatically
increased so that a burst can be catinuously

output. A oO0data out of
generated.

Syntax SOURCcél|2]:BURSt:INTernal:PERIiod
{<semnds>|MINimum|MAXimum}

Parameter <sewmnds> 1 us ~ 500semnds

Example SOUR1:BURS:INT:PER +1.0000E+01

Sets theperiod to 10 semnds.

Query Syntax  SOURCc¢1|2]:BURSt:INTernal:PERiod?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the burst period iseonds.
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Example SOUR1:BURS:INT:PER?
+1.0000E+01

The burst period is 10 semnds.

Source Specific
SOURCcél)2]:.BURSt:PHASe Command

Description Sets or queries the starting phase for the burstfor
the selected channel The default phase is 0
degrees.At 0 degrees, sing square and ramp
waveforms are at 0 volts.

In gated burst mode, wavefor ms are continuously
output (burst) when the Trig signal is true. The
voltage level at the starting phase is used to
determine the voltage level of the signal in-
between bursts.

Note The phase command is not used with pulse
wavefor ms.

Syntax SOURCcél|2]:BURSt:PHASe
{<angle>|MINimum|MAXimum}

Parameter <angle> -360~ 360 degrees

Example SOUR1:BURS:PHAS MAX

Sets thephase to 360 degrees.
Query Syntax ~ SOURCc§1]2]:BURSt:PHASe? [MINimum|MAXimum]

Return Parametei<NR3> Returns thephase angle in degrees.
Example SOUR1:BURS:PHAS?
+1.2000E+01

The burst starting phase is 120 degrees.

Source Specific
SOUR1|2]:BURStMANual: TRIGger Command

Description This command is used to manually trigger a burst
waveform when the source trigger is set to manual
for the selected channel This command is the
equivalent of pressing the trigger soft-key on the
front panel for manual triggering.
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Syntax SOUR1|2]:BURSMMANualTRIGger
Example SOUR1:BURSAN:TRIG

Manually triggers the burst waveform.

Source Specific
SOURCcél|2]:BURSE:TRIGger Command

Description Sets or queries the trigger source fortriggered
burst mode for the selected channel In trigged
burst mode, a waveform burst is output each time
a trigger signal is received and the number of
cycles is determined by the burst count.

There are three trigger sources for triggered burst
mode:

Internal A burst is output at a set
frequency determined by the burst
period.

External EXTernal will output a burst
waveform after each external
trigger pulse. Any additional
trigger pulse signals before the
end of the burst are ignored.

Manual Manual triggering will ou tput a
burst waveform after the
SOUR[1]:BURStMANual :TRIGger
command is executed or the
trigger soft-key is pressed

Syntax SOURCc§l|2]:.BURSt: TRIGger
{INTernal|EXTernal|[MANual}

Example SOUR1:BUBTRIG:SOUR EXT
Sets theburst trigger source to external.
Query Syntax ~ SOURCc§l]2]:BURSt:TRIGger?

Return ParametellNT Internal
EXT External
MANual Manual

366



GUWINSTEK REMOTE INTERFACE

Example SOUR1:BUBTRIG?
INT
The burst trigger source is set to immediate.

Source Specific
SOURCcél|2]:BURS: TRIGger:DELay Command

Description The DELay command is used to insert a delay (in
semnds) before a burst is output for the selected
channel. The delay starts after a trigger is received.
The default delay is 0 semnds.

Syntax SOURH1]2]: BURR:TRIGger:DELay
{<semnds>|MINimum|MAXimum}

Parameter <semonds> 0~100semnds
Example SOURL:BURSTRIG:DEL +1.0000E+01
Sets the triggerdelay to 10 seonds.

Query Syntax  SOURCc§1]2]:BURR:TRIGger:DELay?
[MINimum|MAXimum]

Return Parametel<NRf> Delay insemnds
Example SOURL:BURSTRIG:DEL
+1.0000E+01

The trigger delay is 10 semonds.

Source Specific
SOURCcé1|2]:BURSt:TRIGger:SLOPe Command

Description Sets or queries the trigger edge for externaly
triggered bursts from the Trigger INPUT terminal
on the rear panel for the selected channel By
default the trigger is rising edge (Positive).

Syntax SOURCc§l|2]:BURSt:TRIGger:SLOPe
{POSitive|[ NEGative}

Parameter POSitive rising edge
NEGative falling edge

Example SOURL:BURS:TRIG:SLOREG
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Sets the trigger slope to negative.
Query Syntax ~ SOURCc§l|2]:BURSt: TRIGger:SLOPe?

Return ParametelPOS rising edge
NEG falling edge
Example SOURL:BURS:TRIG:SLOP
NEG

The trigger slope is negative.

) Source Specit
SOURCc¢1|2]:BURSt:GATE:POLarity Command

Description In gated mode, for the selected channe| the
function generator will output a waveform
continuously while the external trigger receives
logically true signal from the Trigger INPUT
terminal . Normally a signal is logically true whe n
it is high. The logical level can be inverted so that a
low signal is considered true.

Syntax SOURCcél|2]:BURSE:GATE:POLarity{NORMal|INVer
s}

Parameter NORMal Logically high
INVertes Logically low

Example SOUR1:BURS:GATE:POL INV

Setsthe state tologically low (invert ed).
Query Syntax ~ SOURCcél|2]:BURSt:GATE:POLarity?

Return ParameteiNORM Normal(High) logical level
INV Inverted (low) logical level
Example SOUR1:BURS:GATE:POL?
INV

The true state is inverted(logically low).
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Arbitrary Waveorm Commands

Arbitrary Waveform Overview

Use the steps below to output an arbitrary waveform over the
remote interface.

Output Arbitrary 1. Use the
Waveform SOURce[1|2]:ARB:BUILt:ARB _waveform
command (Example:
SOURCce[1]2]:ARB:BUILt:SQUare) to output
the arbitrary waveform currently selected in
memory.

Select Waveform 2. Use the APPLy command to select frequency,

Frequency, amplitude and DC offset. Alternatively,
amplitude and FREQ,FUNC, AMPI, and DCOffs commands
offset can be used.
v
Load Waveform 3 \yaveform data (1 to 8388608points per
Data waveform) can be downloaded into volatile

memory using the SOURce[1|2]:DATA:DAC
command. Binary integer or decimal integer
values in the range of £ 32767 can be used.

Set Waveform

4. The waveform rate is the product of the
Rate

number of points in the waveform and the
waveform frequency.

Rate = Hz x # paints
Frequency: 1pHz ~ 125MHz p
# points: 2~ 8,388,608
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SOURce[1|2PATA:DAC Source Specific
Command
Description The SOURCce[1|2]:DATA:DAC command is used

to download binary or decimal integer valu es into
memory using the IEEE-488.2 binary block format
or as an ordered list of values.

Note 1 The integer values (£32767) correspond to the
maximum and minimum peak amplitudes of the
waveform. For instance, for a waveform with an
amplitude of 5Vpp (0 offset), the value 32767is the
equivalent of 2.5 Volts. If the integer values do not
span the full output range, the peak amplitude will
be limited. The IEEE-488.2 binary block format is
comprised of three parts:

# 72097152 1. Initialization character (#)

2. Digit length (in ASCII) of
the number of bytes

3. Number of bytes

12 3

IEEE 488.2 uses two bytes to represent waveform
data (16 bit integer). Therefore the number of bytes
is always twice the number of data points.

Note 2 The data sert by the command is limited to 1IMB.
To overcome the 1MB limitation, u se the<start>
parameter to send data segments of 1MB or less
Do not send the command before the last
transmission has finished. An example will be
shown below.

Syntax SOURCce[1]|2]:DATA:DAZOLATILE, start>
{<binary block>|<value>, <value>, . ..}

Parameter <start> Start address of the
arbitrary waveform

<binary block>

<value> Decimal or integer values
+32767
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Exampld SOURIDATA:DAC VOLATILB, #216 Binary Data

The command above downloads 8 data values
(stored in 16 bytes) using the binary block format.

SOURIDATA:DAC VOLATILE, 1000, 32767, 2048,
2048,-32767

Downloads the data values (32767, 2048, 0,2048,-
32767) to address 1000.

Example2a SOUR1:DATA:DAC VOLATILE,0,#72097152 Binary
(0~1M data Data
points)

This command will send that first 0~ 1M data
points to address 0. To send data to the next 1M
data points, see below:

Example2b SOUR1:DATA:DAC VOLATILE,1048576,#7209715:
(1M~2M data Binary Data

points) This command will send the next 1M data points
(IM~2M)
SourceSpecific
SOURC§1|2]:ARB:EDIT:COPY Command
Description Copies a segment of a waveform to a specific
starting address.
Syntax SOURCc§l|2]:ARB:EDIT:COPY
[<start>,<length>,<pastes
Parameter <start> Start address0~838866
<length> Length: 2~8388608
<paste> Paste address0~8388607
Example SOUR1:ARB:EDIT:COPY 1000, 256, 1257

Copies 256 data values starting at address 1000
and copies them to address 1257

371



GUYINSTEK AFG3021/3022/3031/3032 User Manual

SOURCEL2]:ARB:EDIT:DELete Source Specific
Command
Description Deletes a segment of avaveform from memory for

the selected channel The segment is defined by a
starting address and length.

Note A waveform /waveform segment cannot be
deleted when being output.

Syntax SOURCcé1|2]:ARB:EDIT:DELete [<STAR{EENGth3

Parameter <STARt> Start address0~8388606
<LENGth> Length: 2~8388608

Example SOURCcel:ARB:EDIT:DEL 1000, 256

Deletes asedion of 256 data points from the
waveform starting at address 1000.

Source Specific
SOURCcé1|2]:ARB:EDIT:DELete:ALL Command

Description Deletesall user-defined wavefor ms from non-
volatile memory and the current waveform in
volatile memory for the selected channel

Note A waveform cannot be deleted when output.
Syntax SOURCc§l|2]:ARB:EDIT:DELete:ALL
Example SOUR1:ARB:EDIT:DEL:ALL

Deletes all user waveforms from memory.

Source Specific

SOURC§L|2]:ARB:EDIT:POINt Command

Description Edit a point on the arbitrary waveform.

Note A waveform/waveform segment cannot be
deleted when being output.

Syntax SOURCc¢1|2]: ARB:EDIT:POINt [address>,<data>]
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Parameter <address> Address of data point:
0~8388607
<date> Value data: £32,767
Example SOURLARB:EDIT:POIN 1000, 32767

Creates a point on the arbitrary waveform at
address 1000 with the highest amplitude.

Source Specific
SOURCEL|2]:ARB:EDIT:PROTect Command

Description Protects a segment of the arbitrary waveform from
deletion/ editing or returns the protection state and
co-ordinates (if any).

Syntax SOURCc§1|2]:ARB:EDIT:PROTect [<STARt>,<LENGI
Parameter <STARt> Start address0~8388606
<LENGth> Length: 2~838808
Example SOUR1:ARB:EDIT:PROT 40, 50
Protects a segment of the waveform from address
40 for 50 data points.

QuerySyntax SOURCce[1]|2]:ARB:EDIT:PROTect?

Return ParametelEUn Pr ot e ct € Returns the sting
EUnprotect é
protection is disabled.

EPraet St aré :Returns a string showing

Protect the start of the protection
Lengt h: e <L ENand the protection length.
Example SOUR1:ARB:EDIT:PROT?

Protect Start:0 Protect Length:10

Returns the protected segment of the ARB
waveform .
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SOURCEL2]:ARB:EDIT:PROTect:ALL Source Specific

Command
Description Protects the arbitrary waveform currently in non -
volatile memory/ currently being output.
Syntax SOURCc§l|2]:ARB:EDIT:PROTect:ALL
Example SOUR1:ARB:EDIT:PROT:ALL
Source Specific
SOURC¢L|2]:ARB:EDIT:UNProtect Command
Description Unprotects the arbitrary waveform currently in
non-volatile memory/currently being output.
Syntax SOURCcé1|2]:ARB:EDIT:UNProtect
Example SOUR1:ARB:EDIT:UNP
Source Specific
SOURce[1]|2]:ARB:BUILt:BASIC Command
Description Creates abasic waveform from several options

with a specified start address, length and scale
with a specified frequency and percent when it
comes to PULSe, whereas with a specifiedstart
address, length and data when it comes to DC.

Syntax PULSe SOURce[1|2]:ARB:BUILt:BASIC
[PULS {<frequency>|MINimum|MAXimum)]
J{<percent>|MINimum|MAXimum}]

DC SOURCce[1]2]:ARB:BUILt:BASIC
[DC,<STARt>,<LENGth> <Data>]

Others SOURCce[1|2]:ARB:BUILt:BASIC
["Waveform",<STARt>,<LENGth>,<SCAL¢

Parameter E Wa v e f 6SINusoid, SQUare, RAMP, SINC,
EXPRise, EXPFail, DC, PULSe

<STARt> Start address*: 0~838860
<LENGth> Length*: 1~8388608
<SCALe> Scale: 132767
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<frequency>
<percent>

<Data>

Sets the pulse frequency

Sets the duty of the pulse as a
percentage

Data:+ 32767

* Start + LengthO8388608

* Frequency
1pHz~5Hz
>5Hz~50Hz
>50Hz~500Hz
>500Hz~5kHz
>5kHz~50kHz

Resolution  Duty Resolution
1pHz 0.0001%

1uHz 0.0001%

10uHz 0.001%

100uHz 0.01%

1mHz 0.1%

>50kHz~500kHz 10mHz 1%

Example

SOUR1:ARB:BUIL:BASISIN,1000,1000,100

Creates a sin wave 1000 points in length with a
scale of 100 and a start address of 1000.

Source Specific

SOURce[1/2]:ARB:BUILt:COMMon Command

Description

Creates a commonwaveform from the diversified
options wi th several parameters.

Syntax

SOURce[1]2]:ARB:BUILt:COMMon

["Waveform”,<

STARt>,<LENGth>,<SCALe>]

Parameter

E Wa v e f 0ABSATAN, HAVERCOSINE, SINEVE

<STARt>
<LENGth>
<SCALe>

ABSSIN, HAVERSINE, STAIR_DOWI
ABSSINEHALF , N_PULSE, STAIR_1
AMPALT, NEGRAMP, STAIR_UP,
ATTALT, RECTRI$, STEPRESP,
DIRIC_EVEN, ROUNDHALF,
TRAPEZIA, DIRIC_ODD, SAWTOOT,
TRIPULS, GAUSPULS, SINETRA

Start address*: 0~838860
Length*: 1~8388608
Scale: 132767
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* Start + LengthO8388608
Example SOUR1:ARB:BUIL:COMIETAIRUD 1000,1000100

Creates an up & down staircase waveform 1000
points in length with a scale of 100 and a start
address of 1000.

Source Specific

SOURce[1]|2]:ARB:BUIMATH Command
Description Createsa math-relevant function waveform from
the several options in waveforms.
Syntax SOURCce[1]2]:ARB:BUILt:MATH
[ "Waveformé, <STARt >, <LE
Parameter EWa v e f (DLORENTZ, LN, SQRT, SINCE,

LORENTZ, XSQUARE, GAUSS
<STARt> Start address*: 0~838860
<LENGth> Length*: 1~8388608
<SCALe> Scale: 132767
* Start + LengthO8388608

Example SOUR1:ARB:BUIL:MATBLORENTZ1000,1000100

Createsa derivative of Lorentz function waveform
1000 points in length with a scale of 100 and a start
address of 1000.

. Source Specific
SOURce[1]|2]:ARB:BUILRIGonometric  command

Description Createsa trigonometric -relevant function
waveform from the several options in waveforms.
Syntax SOURCce[1]2]:ARB:BUILt: TRIGonometric
["Waveform",<STARt>,<LENGth>,<SCALe>]
Parameter E Wa v e f (ARCCOS, ARCTAN, SECH, ARCCOT

ARCTANHSINH, ARCCSC, COSH,
TAN, ARCSEC, COT, TANH, ARCSIN,
CSC, ARCSINH, SEC

<STARt> Start address*: 0~838860
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<LENGth> Length*: 1~8388608
<SCALe>  Scale: 132767
* Start + LengthO8388608
Example SOURL1:ARB:BUIL:TRIERCC04.000,10001.00

Createsan inverse cosine function waveform 1000
points in length with a scale of 100 and a start
address of 1000.

Source Specific

Description Createsa window -relevant function waveform
from the several options in waveforms.
Syntax SOURCce[1]2]:ARB:BUILt:WINdow
['Waveform",<STARt>,<LENGth>,<SCALe>]
Parameter EWa v e f cBARTHANNWIN, CHEBWIN, KAISEF

BARTLETT, FLATTOPWIN, TRIANG,
BLACKMAN, HAMMING, TUKEYW,
BOHMANWIN, HANN

<STARt> Start address*: 0~838860
<LENGth> Length*: 1~8388608
<SCALe> Scale: 132767

* Start + LengthO8388608

Example SOUR1:ARB:BUIL:WIBARTHANNWIN
1000,10001.00

Createsa Bartlett-Hann window function
waveform 1000 points in length with a scale of 100
and a start address of 1000.

Source Specific

Description Createsa medical-relevant function waveform
from the several options in waveforms.
Syntax SOURCce[1]2]:ARB:BUILt:MEDical

[ EwWaveformé, <STARt >, <LE
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Parameter

E Wa v e f CardiacEOG, EEG, EMG, PLETH,
RESP, ECG1, ECG2, ECG3, ECG4, E
ECG6ECG7, ECGS8, ECGY9, ECG10,
ECG11, ECG12, ECG13, ECG14, ECi
LFPULSE, TENS1, TENS2, TENS3

<STARt> Start address*: 0~838860
<LENGth> Length*: 1~8388608
<SCALe> Scale: 132767

* Start + LengthO8388608

Example

SOUR1:ARB:BUIL:MEBEOG 1000,10001.00

Createsan electro-oculogram medical function
waveform 1000 points in length with a scale of 100
and a start address of 1000.

Source Specific

SOURCce[1]|2]:ARB:BUIAUTOelec Command

Description

Createsan autoelectro-relevant function waveform
from the several options in waveforms.

Syntax

SOURCce[1]2]:ARB:BUILt:AUTOelec
[ EWaveformé, <STARt >, <LE

Parameter

EWa v e f dGNITION, SP, VR, TP1, TP2A, TP2B
TP3A, TP3B, TP4, TP5A, TP5B

<STARt> Start address*: 0~838860
<LENGth> Length*: 1~8388608
<SCALe> Scale: 132767

* Start + LengthO8388608

Example
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SOURce[1|2]:ARBUTPut Source Specific
Command
Descrption Marks a section of the ARB waveform to be
output.
Syntax SOURCce[1]|2]:ARBUTPuUt[<STARt>,<LENGtH>
Parameter <STARt> Start address*: 0~8388606
<LENGth> Length*: 2~8388608
Example SOUR1:AREDUTP100,1000

Setsthe ARB output section from point 100 to 1100.
Query Syntax ~ SOURL:AREDUTP?
Return ParametelReturns the following string:
Start<STAR®,Length<LENGth>
<STARt> 0~8388606
<LENGth> 2~8388608
Example SOURI1:ARBDUTP?
0, 1024

The output section starts at 0 and ends at 1024.

Source Specific

Description Sets or queries the sample rate of the ARB
waveform.
Syntax SOURCce[1]|2]:ARBATE

{<frequency>|MINimum|MAXimum}

Parameter <frequency Sets the sample rate frequency le.
MINimum le Hz
MAXimum  250MHz

Example SOURL:ARRRATE20000
Setsthe ARB rate to 20kHz.
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Query Syntax ~ SOURL:ARRATE

Return Parametei<NRf> Returns the rate irHz.
Example SOURL.ARRATE
+2.000000000000E+04

The rate is 20 kHz.

Source Speific
SOURCce[1]|2]:ARB:GATE Command

Description Sets or querieswhether a high or low level TTL
signal applied to the trigger input turns the output
on or off when the ARB output trigger is in the
Gated mode (for the selected channel).

Using this command will setthe ARB output
trigger as Gate Pos or Gate Negnd disable the
Ncycle or Infinite trigger settings.

Syntax SOURCce[1]|2]:ARB:GATE {POSitive|NEGative}

Parameter POSitive Gated output when a high TTL level
signal is applied.

NEGative Gated output when a low TL level
signal is applied.

Example SOUR1:ARB:GATE POS

Configures the CH1 ARB waveform to be output
when a positive TTL signal is applied to the CH1
trigger input.

Query Syntax ~ SOURce[1|2]:ARB:GATE?

Return ParametelOFF Indicates that the trigger isrn Ncycle
mode.

POSitive Trigger gate polarity is negative.

NEGative Trigger gate polarity is positive.
Example SOURCcel:ARB:GATE?

OFF

The ARB output trigger is in Ncycle mode.
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Source Specific

SOURCce[[2]:ARB:NCYCk Command
Description Sets hav the ARB Ncycle mode is triggered
Syntax SOURCce[[2]:ARB:NCYClke
{INFinite|]MANual|[EXTernal}
Parameter INFinite Continuous cycles
MANual Manual trigger

EXTernal External trigger
Example SOURL:ARB:NCYC INF

Sets the number of ARB waveform output cycles to
continuous (infinite).

Query Syntax ~ SOURce[[2]:ARB:NCYCE®?

Return ParametelOFF ARB output trigger is in the Gate mode
INF Continuous cycles
MAN Manual trigger
EXT External trigger
Example SOUR1:ARB:NCYC?
INF

The ARB waveform output is set to infinite.

Source Specific

SOURCce[1]2]:ARB:NCYCles:CYCle Command

Description The arbitrary waveform output can be repeated for
a designated number of cycles.

Syntax SOURCce[1]2]:ARB:NCYCles:CYCle

{<cycles>|MINimum|MAXimum}

Parameter <cycles> 1 ~ 8388607 cycles
MINimum  Minimum number of cycles (1)
MAXimum  Maximum number of cycles (8388607)
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Example SOURL:ARB:NCY.CYCMAX

Sets the number of ARB waveform output cycles to
the maximum .

Query Syntax ~ SOURce[1]2]:ARB:NCYCie¥xCle
{IMIN imum|MAXimum]}

Return Parametel<NR3> Number of Ncycles.
Example SOURL:ARB:NCYCY®
+8.388607E+06

Sets the number of ncycles to 8388607

Source Specific
SOURCce[1]|2]:ARB:MANual: TRIGger Command

Description This command is used to manually trig ger the
ARB output for the selected channel. This
command is the equivalent of pressing the trigger
soft-key on the front panel for manual triggering.

Syntax SOURCce[1]2]:ARB:MANual: TRIGger
Example SOUR1:ARB:MAN:TRIG

Manually triggers the ARB waveform.
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IQ WaveformCommand

IQ Waveform Overview

Use the steps below to output an IQ waveform over the remote
interface (the entire 1Q waveform commands are only available for
AFG-3032/3022 models).

EnterlQ mode 1. Use thecommand SOUR:IQ:STAT ONto
l enter the 1Q mode.

Select amplitude 2. Use the APPLy command
and|,Q offsetfor SOUR[1|2]:APPL:IQ to selectoutput
IQ Wai/eform amplitude and I, Q offset.
Adjust ratio of IQ 3. Use the command SOURce[1]|2]:IQ:RAT to
amplitude adjust ratio of IQ amplitude.

Setmodulated 4. Use the command SOUR:IQ:RATEto set the
symbol rate modulated symbol rate.

v

Set modulation 5. Use the command SOUR:IQ:TYPE FSKto set
type modulation as FSK type.

Set max deviatior 6. Use the command SOURce[1|2]:IQ:FSK:DEV
of FSK to set the maximum deviation of FSK.

v

Set state number 7. yse the command SOURce[1]2]:IQ:FSK:NST
of FSK to set the state number of FSK.

!

Write in the state 8- Use the command SOUR:IQ:APPL to write
setting with Apply the state setting command to the system.

command
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SOURce[1|2]:APPLQI

Description Setsand outputs the repeated frequency,
amplitude, | offset and Q offset for IQ waveform.
Note that the available range of frequency varies
by different modulation modes.

Syntax SOURce[1]2]:APPLy:IQ
[<frequency> [,<amplitude> [,<loff$e [,<Qoffset>]]]]
Parameter frequency  977Hz~40.690104kHz

(ask bpsk gpsk dgpsk pi4_QPSK
pi4_DQPSK 8PSK APSK QAM)

frequency  15.625nHz~39.0625kHz

(msk fsk)
frequency  1.563nHz~39.0625kHz
(Odgpsk)
amplitude  1mV~10V(5( )
| offset -4.99V~4.99V(59 )
Q offset -4.99V~4.99V(50
Example SOUR:APPL:IQ 1Hz,2Vpp,1Vdc,1Vdc

Sets and outputs 1Q waveform in
1Hz,2Vpp,1Vdc,1Vdc.

Source Specific

Description Sets therepeated frequency, the rangeof which
varies by different modulation modes, for 1Q
waveform.

Syntax SOURCce[1]2]:1Q:FREQ
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 977Hz~40.690104kHz

(ask bpsk gpsk dgpsk pi4_QPSK
pi4_DQPSK 8PSK APSK QAM)
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<frequency> 15.625nHz~39.0625kHz
(msk fsk)
<frequency> 1.563nHz~39.0625kHz
(Odgpsk)
Example SOUR:IQ:FREQ MAX

Sets the frequencyof 1Q waveform to the
maximum value .

Query Syntax ~ SOURce[1|2]:IQ:FREQ?
{IMINimum|MAXimum][}
Example SOUR:IQ:FREQ? MAX
+3.9062500000000E+04

Indicates that the maximum value of frequency for
1Q waveform is 39.062%Hz .

Source Specific

Description Sets thesymbol rate for IQ waveform.
Syntax SOURCce[1]2]:1Q:RATE

{<frequency|MINimum|MAXimum}

Parameter <frequency> 1eHz~41.66666MHz

(ask bpsk gpsk dgpsk pi4_QPSK
pi4_DQPSK 8PSK APSK QAM)

<frequency> leHz~2.5MHz
(msk fsk)
<frequency> leHz~25MHz
(ogpsk)
Example SOUR:IQ:RATE MAX

Sets thesymbol rate for 1Q waveform to the
maximum value .

Query Syntax  SOURce[1]|2]:IQ:RATE?
{IMINimum|MAXimum]}
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Example SOUR:IQ:RATE? MAX
+4.166666666666E+07

Indicates that the maximum symbol rate for 1Q
waveform is 41.666666MHz

) Source Specific
SOURce[1]2]:1Q:AMPLitude Command

Description Setsthe amplitude for IQ waveform (itis
calculated by amplitude, which consists of |
amplitude from channel 1 and Q amplitude from
channel 2, multiplied by ratio. Note that the
available range of amplitude x ratio is from 1mV to
10V when 50Y).

Syntax SOURCce[1]2]:1Q:AMPLitude

{<amplitude>|MINimum|MAXimum}
Parameter <amplitude> 1mV~10V(5(¢ )
Example SOUR:IQ:AMPL MAX

Sets the amplitude for IQ waveform to the
maximum value.

Query Syntax  SOURce[1]2]:I1Q:AMPLitude?
{IMINimum|MAXimum][}

Exanple SOUR:IQ:AMPL? MAX
+1.000E+01

Indicates that the maximum amplitude for 1Q
waveform is 10V.

Source Specific
SOURce[1]2]:1Q:RATIo Command

Description Setsthe ratio for IQ waveform. The Q amplitude
from channel 2 is from ratio x amplitude. Note that
the available range of amplitude x ratio is from
1mV to 10V when 50Y).

Syntax SOURCce[1]2]:I1Q:RATio
{<ratio>|MINimum|MAXimum}
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Parameter <ratio> 0.0001~10000

Example SOUR:IQ:RAT MAX
Setsthe ratio for IQ waveform to the maximum
value.

Query Syntax ~ SOURce[1|2]:IQ:RATI0?
{IMINimum|MAXimum][}

Example SOUR:IQ:RAT? MAX
+5.00000000E+00
Indicates that the maximum ratio for IQ waveform
is 5.
Source Specific
Description Sets thel offset value for 1Q waveform.
Syntax SOURCce[1]2]:IQ:IOFFSet
{<loffset>|MINimum|MAXimum}
Parameter <loffset> -4.99V~4.99V(50)
Example SOUR:IQ:IOFFS MAX

Sets the | offset value for 1Q waveform to the
maximum value.

Query Syntax  SOURce[1]|2]:1Q:IOFFSet?
{IMINimum|MAXimum]}

Example SOUR:IQ:IOFFS? MAX
+4.00E+00

Indicates that the maximum | offset value for IQ
waveform is 4V.

Source Specific

Description Sets theQ offset value for IQ waveform.
Syntax SOURCce[1]2]:1Q:QOFFSet

{<Qoffset>|MINimum|MAXimum}
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Parameter <Qoffset>  -4.99V~4.99V(50)
Example SOUR:IQ:QOFFS MAX

Sets the Q offset valle for IQ waveform to the
maximum value.

Query Syntax ~ SOURce[1]2]:1Q:QOFFSet?
{IMINimum|MAXimum]}

Example SOUR:IQ:QOFFS? MAX
+4.00E+00

Indicates that the maximum Q offset value for 1Q
waveform is 4V.

Source Specific
SOUR:IQ:APPLY Command

Description Sets the apply commands. Writes the setcommands
including NSTate, MAPping and FORMat types into
system without changing the I1Q type.

Note Under IQ mode, it requires setting apply
command after completing setting up, in
terms of partial commands, to write into the
system. For saving time on each command
setting, it is available to write command into
the system after all the settings are finished.

Syntax SOUR:IQ:APPLy

Example SOURce:IQ:STATe ON
SOURce:IQ: PSK:NSTate 8
SOURce:IQ: PSK:MAPping DVB_S2
SOUR:IQ:APPLy

Enters the IQ mode in the first command. Sets the
IQ modulation as 8PSKandDVB_S2in the zhd and
3rd commands. Fially enables all the commands by t
last one
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SOURCce[1]|2]:1Q:TYPE Source Specific
Command
Description Sets thetype for 1Q waveform.
Syntax SOURCce[1]2]:IQ:TYPE
{<type>}
Parameter <type> ASK|MSK|FSK|PSK|QPSKJAPSK|QAN
Example SOUR:IQ:TYPE ASK

Sets thetype for IQ waveform as ASK.
Query Syntax ~ SOURCce[1]|2]:IQ:TYPE?
Return Parametel<type> "ASK","MSK",
"FSK,2","FSK,4"FSK,8",
"PSK,2","PSK,8",

"QPSK,normal","QPSK,differential","Q
SK,offset","QPSK,npi4","QPSK,dpi4",

"APSK,16","APSK,32",
"QAM,16","QAM,32","QAM,64"
Example SOUR:IQ:TYPE?
FSK,2
Indicates that the type for 1Q waveform is FSK,2

Source Specific

Description Sets the depth of ASK modulation for 1Q
waveform.

Syntax SOURCce[1]2]:IQ:ASK:DEPTh
{<depth>|MINimum|MAXimum}

Parameter <depth> 0~100

Example SOUR:IQ:ASK:DEPT MAX

Sets thedepth of ASK modulation for IQ
waveform to the maximum value.
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Query Syntax  SOURCce[1]2]:1Q:ASK:DEPPh
{IMINimum|MAXimum]}

Parameter ON Channel tracking is on.
INV Inverted channel tracking is on.
OFF Channel tracking is off.
Example SOUR:IQ:ASK:DEPT? MAX
+1.00E+02

Indicates that the maximum depth of ASK
modulation for 1Q waveform is 100.

Source Specific

SOURce[1]2]:1Q:FSK:NSTate Command
Description Selects the state of IQ FSK modulation.
Syntax SOURCce[1]2]:IQ:FSK:NSTate

{<Index>|MINimum|MAXimum}

Note It changes setting onland is in conjunction
with the cammandSOUR:IQ:APPL

Parameter <index> 2d2FSK

4 d 4FSK

8 d 8FSK
Example SOUR:IQ:FSK:NST MAX

Selects the state of IQ FSK modulation to the
maximum value.

Query Syntax ~ SOURce[1]2]/IQ:FSK:NSTate?
{IMINimum|MAXimum][}

Example SOUR:IQ:FSK:NST? MAX
4

Indicates that the state of IQ FSK modulation is the
maximum value.
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SOURCce[1]2]:IFSKDEViation Source Specific
Command

Description Sets thedeviation of FSK modulation for 1Q
waveform.

Syntax SOURCce[1]2]:1Q:FSK:DEViati
{<frequency>|MINimum|MAXimum}

Parameter <frequency 0OecHz~30MHz

Example SOUR:IQ:FSK:DEV MAX

Sets thedeviation of FSK modulation for 1Q
waveform to the maximum value.

Query Syntax ~ SOURce[1]2]:1Q:FSK:DEViation?
{IMINimum|MAXimum]}

Example SOUR:IQ:FSK:DEV? MAX
+3.0000000E+7

Indicates that the deviation o f FSK modulation for
1Q waveform is 30MHz

Source Specific

Description Selects either BPSK or 8PSK of the PSK modulatior
for 1Q waveform.
Syntax SOURCce[1]2]:1Q:PSK:NSTate

{<Index>|MINimum|MAXimum}

Note It changes sding only and is in conjunction
with the cammandSOUR:1Q:APPL

Parameter <index> 2 dBPSK
8 d8PSK
Example SOUR:IQ:PSK:NST MAX

Selects the maximum mode of the PSK modulation
for 1Q waveform.

Query Syntax ~ SOURce[1]2]:1Q:PSK:NSTate?
{IMINimum|MAXimum]}
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Example SOUR:IQ:PSK:NST? MAX
8

Indicates that the 8PSK mode of the PSK
modulation for 1Q waveform is selected.

Source Specific

SOURce[1]2]:1Q:PSK:MAPping Command

Description Selects the mapping type of 8PSK in PSK
modulation for IQ waveform.

Syntx SOURCce[1]2]:1Q:PSK:MAPping
{<mapping>}

Note It changes setting only and is in conjunction
with the cammandSOUR:IQ:APPL

Parameter <mapping> NATURAL
GRAY
DVB_S28PSK)

Example SOUR:IQ:PSK:MAP DVB_S2

Selects DVB_S2napping type of 8PSK in PSK
modul ation for 1Q waveform.

Query Syntax ~ SOURce[1]2]:1Q:PSK:MAPping?
Example SOUR:IQ:PSK:MAP?
NATURAL

Indicates that NATURAL mapping type of 8PSK in
PSK modulation for IQ waveform is selected.

Source Specific

Description Selects the format of PSK modulation for 1Q
waveform.

Syntax SOURCce[1]2]:1Q:QPSK:FORMat
{<format>}

Note It changes setting only and is in conjunction
with the cammandSOUR:IQ:APPL
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Parameter

<format> NORMald QPSK
DIFFerentiad DQPSK
OFFSetd OQPSK
NPI14 d pi4dQPSK
DPI4d pi4DQPSK

Example

SOUR:IQ:QPSK:FORM NPI4

Selects NPI4 pi/4 QPSK of PSK modulation for 1Q
waveform.

Query Syntax

SOURCce[1/2]:|Q:QPSK:FORMat?

Example

SOUR:IQ:QPSK:FORM?
NPI4

Indicates that the selected format of PSK
modulation for IQ waveform is NP14 ( pi/4 QPSK.

Source Specific

SOURce[1]2]:1Q:QPSK:MAPping Command

Description

Selects the mapping type of QPSK and
pi/ 4 DQPSK in PSK modulation for IQ waveform.

Syntax

SOURce[1]2]:1Q:QPSK:MAPping
{<format>,<mappirg>NORMal,NATURAL|GRAY|DV
_S2|WCDMA};{DPI4,NATURAL|NADC|APCO25|PH
TETRA}

Note It changes setting only and is in conjunction
with the cammand SOUR:IQ:APPL.

Parameter

<format> NORMald QPSK
DPI4d pi4DQPSK

<mapping> NATURAL|GRAY|DVB_S2|WCDMA
(NORMal)

NATURAL|NADC|APCO25|PHS|TETR
(DP14)

Example

SOUR:IQ:QPSK:MAP NORM,WCDMA

Selectsthe mapping mode WCDMA of the
NORMAL (QPSK) modulation for 1Q waveform.
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Query Syntax  SOURCce[1]2]:1Q:QPSK:MAPping?

{<format>}
Parameter <format> NORMald QPSK
DPI4d pi4dDQPSK
Example SOUR:IQ:QPSK:MAPping? DPI4
NATURAL

Indicates that the mapping mode NATURAL of
the DPI14 (pi/ 4 DQPSK) modulation for 1Q
waveform is selected.

Source Specific

SOURce[1]2]:1Q:APSK:NSTate Command
Description Selects eitherl6APSK or 32APSK of the APSK
modulation for 1Q waveform.

Syntax SOURCce[1]2]:IQ:APSK:NSTate

{<Index>|MINimum|MAXimumy}

Note It changes setting only and is in conjunction
with the cammandSOUR:IQ:APPL

Parameter <index> 16d 16APSK
32d 32APSK
Example SOURCe:IQ:APSK:NST NA

Selects the maximum mode of the APSK
modulation for IQ waveform.

Query Syntax ~ SOURce[1]2]:IQ:APSK:NSTate?
{IMINimum|MAXimum]}

Example SOURCce:IQ:APSK:NST? MAX
32

Indicates that the 32APSK mode of the APSK
modulation for IQ waveform is selected.
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SOURce[1]2]:1Q:APSK:MAPping Source Specific
Command
Description Selects the mapping type of APSK modulation for
1Q waveform.
Syntax SOURCce[1]2]:1Q:APSK:MAPping

{<Index>,<mapping>}

Note It changes setting only and is in conjunction
with the cammandSOURIQ:APPL

Parameter <index> 16 d 16APSK
32d 32APSK

<mapping> DVB_S2_23|DVB_S2_34|DVB_S2_45
B_S2_56|DVB_S2_89|DVB_S2_910(lt
SK)

DVB_S2_34|DVB_S2_45|DVB_S2_56
B_S2_89|DVB_S2_910(32APSK)

Example SOUR:IQ:APSK:MAP 16,DVB_S2_45

Selectsthe mapping ty pe DVB_S2_450f 16 APSK
modulation for 1Q waveform.

Query Syntax ~ SOURce[1]2]:1Q:APSK:MAPping?

{<Index>}
Parameter Index 16 d 16APSK
32d 32APSK
Example SOUR:IQ:APSK:MAP? 16
DVB_S2_45

Indicates that the mapping type DVB_S2_450f
16APSK modulation for 1Q waveform is selected.

SOURce[1]2]:1Q:QAM:NSTate Source Specific
Command
Description Selects the state of QAM modulation for 1Q
waveform.
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Syntax SOURCce[1]2]:1Q:QAM:NSTate
{<Index>|MINimum|MAXimum}

Note It changes setting only and is in conjunction
with the cammandSOUR:1Q:APPL

Parameter index 16d 16QAM
32d32QAM
64 d 64QAM
Example SOUR:IQ:QAM:NST MAX

Selects the maximum state of the QAM modulation
for IQ waveform.

Query Syntax ~ SOURce[1]2]:I1Q:QAM:NSTate?
{IMINimum|MAXimum]}

Example SOUR:IQQAM:NST? MAX
64

Indicates that the 64QAM state of the QAM
modulation for 1Q waveform is selected.

Source Specific

SOURce[1]2]:1Q:QAM:MAPping Command
Description Selects the mapping type of 16QAM modulation
for 1Q waveform.
Syntax SOURce[1]2]:1Q:QAMMAPpPing
{<mapping>}

Note It changes setting only and is in conjunction
with the cammandSOUR:1Q:APPL

Parameter <mapping> DVB_C
GRAY (16QAM)
Example DVB_C|SOUR:IQ:QAM:MAP GRAY

Selectsthe mapping type GRAY of 16QAM
modulation for 1Q waveform.

Query Syntax ~ SOURCce[1]2]:1Q:QAM:MAPping?
Example SOUR:IQ:QAM:MAP?
GRAY
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Indicates that the mapping type GRAY of 16QAM
modulation for 1Q waveform is selected.

Source Specific
SOURCce[1]2]:1Q:SOURce Command

Description Sets thebinary sequence generated fram IQ
waveform as RANDOM, PATTERN2, PATTERNA4,
PATTERNS, PATTERN16 OR PATTERN32.

Syntax SOURCce[1]2]:1Q:SOURce
{<source>}
Parameter <source> RANDOMd randomly pattern

PATTERN®A repeating 0011
PATTERN4 repeating 00001111
PATTERN® repeating0 & 1 for 8
times respectively

PATTERNL1@ repeating0 & 1 for 16
times respectively

PATTERN3Z repeating0 & 1 for 32
times respectively

Example SOUR:1IQ:SOUR PATTERNZ2

Sets thebinary sequence generated from 1Q
waveform as PATTERNZ.

Query Syntax ~ SOURce[1]|2]:IGBOURce?

Example SOUR:IQ:SOUR?
PATTERN2

Indicates that the binary sequence generated from
1Q waveform is PATTERN2.

Source Specific

Description Enters or exits from the 1Q mode.

Syntax SOURCce[1]2]IIQ:STATe
{OFF|ON}

Exampe SOUR:IQ:STAT ON
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Enters the IQ mode.
Query Syntax ~ SOURce[1]]:IQ:STATe?
Example SOUR:IQ:STAT?

ON

Indicates that it is currently under the 1Q mode.
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Tracking Commands

Source Specific
SOURCce[1]2]:COUPIle:FREQuency:MODEcommand

Description Sets thefrequency coupling mode for the AFG -
3022 and AFG3032 models. By default, frequency
coupling is turned off.

Syntax SOURce[1]2]:COUPIle:FREQuency:MODE
{OFF|OFFSet|RATI0}
Parameter OFF Coupling off, independent output

OFFSet Holds the frequency differereat a
constant offset value

RATIio Holds the frequency ratio between eac
channel to constant ratio.
Example SOUR1:COUP:FREQ:MODE OFF

Turns frequency coupling off.
Query Syntax ~ SOURCce[1]|2]:COUPIle:FREQuency:MODE

Return ParametelOFF Coupling off, independent output
OFFS Set to constant offset value
RAT Set to constant ratio value.
Example SOUR1:COUP:FREQ:MODE?
OFF

Indicates that frequency coupling is turned off.
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Source Specific

SOURce[1]2]:COUPIle:FREQuency:OFFScommand

Description Sets the frequency coupling offset value. The
default value is OHz. Applicable for the AFG -3022
and 3032 only.

Note: CH2 frequency = CH1 frequency + offset
frequency. CH1 frequency is fixed regardless of
whether the SOURcel or SOURce2 command is
used.

Syrtax SOURCce[1]2]:COUPIle:FREQuency:OFFSet
{<frequency>|MINimum|MAXimum}

Parameter <frequency> Frequency difference in hertz.

Range-30MHz ~ 30MHz
(20MHz AFG3022)

Resolution: 1uHz
MINimum  Sets the frequency to the minimum.
MAXimum  Sets the frequencyotthe maximum.
Example SOUR1:COUP:FREQ:OFFS 1000
Sets the frequency coupling to 1kHz.

Query Syntax ~ SOURce[1]|2]:COUPIle:FREQuency:OFFSet
{IMINimum|MAXimum]}

Return Parametei<NR3> Offset frequency.

Example SOUR1:COUP:FREQ:OFFS?
+1.000E+03
Indic ates that the frequency coupling offset is
1kHz.
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Source Specific

SOURCce[1]2]:COUPIle:FREQuency:RATIOCommand

Description Sets the frequency coupling ratio value for the
selected channel. The default value is 1. Applicable
for the AFG-3022 and AFG3032 aly.

The frequency ratio is defined as: CH2 frequency /
CH1 frequency. CH1 frequency is fixed regardless
of whether the SOURcel or SOURce2 command is
used.

Syntax SOURce[1]2]:COUPIle:FREQuency:RATI0
{<ratio>|MINimum|MAXimum}

Parameter <ratio> Range: 100~0.001, resolution 0.001
MINimum Sets the ratio to the minimum (1000)
MAXimum  Sets the ratio to the minimum (0.001)
Example SOUR1:COUP:FREQ:RAT 100
Sets the ratio value of CH1 to 100.

Query Syntax ~ SOURce[1]|2]:COUPIle:FREQuency:RATI0
{IMINimum|MA Ximum]}

Return Parametei<NR3> Returns the ratio.
Example SOUR1:COUP:FREQ:RAT?
+1.000E+02

Indicates that the ratio value for CH1 is 100.

) Source Specific

Description Sets or queries the amplitude coupling state.
Amplitude coupling sets the amplitude of the
selected channel to be the same as the other
channel. By default amplitude coupling is turned
off. Only applicable to the AFG -3022 and the AFG

3032.
Syntax SOURCce[1]2]:COUPle:AMPLitude {ON|OFF}
Parameter ON Turns amplitude coupling on.
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OFF Turns amplitude coupling off.
Example SOURCcel:COUP:AMPL ON

Turns amplitude coupling on.
Query Syntax ~ SOURCce[1]2]:COUPIle:AMPLitude?

Return ParametetON Amplitude coupling is on.
OFF Amplitude coupling is off.
Example SOUR1:COUP:AMPL?
ON

Indicates that amplitude coupling is on.

) Source Specific
SOURCce[1]2]:TRACKIng:STATe Command

Description Sets or queries the tracking state of the selected
channel. Tracking will set the waveform shape,
frequency and amplitude of one channel to be the
same as the other channel. Only applicable to the
AFG-3022 and the AFG3032.

Syntax SOURCce[1]|2]:TRACking:STATe {ON|INVerted|OFF}

Parameter ON Turns channel tracking on.

INVerted Turns inverted channel tracking on.
OFF Turns channel tracking off.
Example SOUR1:TRAC:STAT ON
Turns channel tracking on.
Query Syntax ~ SOURce[1|2]: TRACking:STATe?

Parameter ON Channel tracking is on.
INV Inverted channel tracking is on.
OFF Channel tracking is off.
Example SOWRL:TRAC:STAT?
ON

Indicates that channel tracking is on.
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Source Specific

SOURce[1]2]:]TRACK:MODE Command

Description Setsboth ARB data and amplitude for 2 channels.
The first group of INCJEXC is to set if ARB data of
2 channels are identical,and the 2nd group is to set
if amplitudes of 2 channels are identical.

Syntax SOURce[1]2]):]TRACk:MODE
{INC|EXC,INC|EXC}
Parameter INC SetsARB data of 2 channelss tracking

(identical) in the 1st group. Sets
amplitudes of 2 channelss tracking
(identical) in the 2nd group.

EXC Sets ARB data of 2 channeds not
tracking(dissimilar) in the 1st group.
Sets amplitudes of 2 channelss not
tracking (dissimilar)in the 2nd group.

Example SOUR1.TRAC:MODE INC,EXC

SetsARB data of 2 channelsas tracking (identical) ,
whilst sets amplitudes of 2 channels as not tracking

(dissimilar) .
Query Syntax ~ SOURce[1]|2]:]TRACk:MODE?
Example SOUR1:TRAC:MODE?

INC, EXC

Indicates that ARB data of 2 channels aretracking
(identical ), and amplitudes of 2 channels are not
tracking (dissimilar ).
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Reference Commands

Source Specific

SOURce[1|2]:REFerence Command

Description Sets or queries the 10MHz reference source as
internal or external.

Syntax SOURCce[1]2]:REFerence {INTernal|[EXTernal}

Parameter INTernal Sets he reference to the internal sourc

EXTernal Sets the reference to the external
source.

Example SOURI1:REF INT
Sets the reference to the internal source.
Query Syntax ~ SOURce[1]|2]:REFerence?

Parameter INT The reference is the internal source.
EXT The reference is the external source.
Example SOUR1:REF?
INT

Indicates that reference is set to internal.

Source Specific
SOURce[1]|2]:REFerence:SYNChronous command

Description Allows the unit to synchronize with a 10MHz
external reference sgnal. Equivalent to the setting
the clock source to EXT Sync when using the front
panel operation.

Syntax SOURCce[1]2]:REFerence:SYNChronous
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Save and Recall Commands

Up to 10 different instrument states can be stored to non-volatile
memory (memory locat ions 0~9).

. Instrument
SAV Command
Description Saves the current instrument state to a specified

save slot. When a state is saved, all the current
instrument settings, functions and waveforms are
also saved.

Note The *SAV command damssnn d
non-volatile memory, only the instrument state.

The *RST command will not delete saved
instrument states from memory.

Syntax *SAV {0]1]2]3]|4|5]6]7]8|9}
Example *SAV 0
Save the instrument state to memory location O.
Instrument
*RCL Command
Description Recall previously saved instrument states from
memory locations 0~9.
Syntax *RCL {0]1]2|3]4|5]6]7]8]|9}
Example *RCLO
Recall instrument state from memory location 0.
Instrument
MEMory:STATe:DELete Command
Description Delete memory from a specified memory location.
Syntax MEMory:STATe:DELete {0]1]|2]3|4|5|6|7|8]9}

Example MEM:STAT:DEL 0

Delete instrument state from memory location 0.
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Instrument
MEMory:STATe:DELete ALL Command
Description Delete memory from all memory locations, 0~9.
Syntax MEMory:STATe:DELete ALL
Example MEM:STAT:DEL ALL
Deletes all the instrument states from memory
locations 0~9.
Source Specific
Description Queries the memory state of memory locations 0
~9 as oValidé or OEmMpty

Query Syntax MEMory:STATe?
Return ParameterReturns the following string:

O:<state>,1.<state>,2:<state>,3:.<state>,4<state>,5:
<state>,6:<state>,7.<state>,8:.<stat&=<state>

<state> Where state is EE
Example MEMory:STATe?

0:Valid,1:Empy,2:Empty,3:Empty,4.Empty,5:Empty,€
mpty,7:Empty,8:Empty,9:Empty

Indicates memory 0 is valid and all other memory
locations are empty.
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Error Messages

The AFG-30XX has a number of specific error codes. Usethe
SYSTem:ERRor command to recall the error codesFor more
information regarding the error queue, see page 424

Command Error Codes

-101 Invalid character

An invalid character was used in the command
string. Example: #, $, %.

SOURcel:AM:DEPTh MIN %
-102 Syntax error

Invalid syntax was used in the command string.
Example: An unexpected character may have been
encountered, like an unexpected space.

SOURcel:APPL:SQUarf, 1
-103 Invalid separator

An invalid separator was used in the command
string. Example: a space, comma or colon was
incorrectly used.

APPL:SIN 1§1000 OR SOURcel:APPSQUare
-108 Parameter not allowed

The command received more parameters than were
expected. Example: An extra (not needed) paramder
was added to a command

SOURcel:APPL70
-109 Missing parameter

The command received less mrameters than
expected. Example: A required parameter was
omitted.

SOURcel:APPL:SQUardl
-112 Program mnemonic too long
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A command header contains more than 12
characters:

OUTP:SYNCHRONIZAT BN ON
-113 Undefined header

An undefined header was encountered. The header
is syntactically correct. Example: the header contains
a character mistake.

SOUR1:AMM:DEPT MIN
-123 Exponent too large

Numeric exp onent exceeds 32,000. Example:

SOURCc{1]:BURSt:NCYCles/[IE84000
-124 Too many digits
The mantissa (excluding
than 255 digits.
-128 Numeric data not allowed
An unexpected numeric character was received in

the command. Example: a numeric parameter is
used instead of a character string.

SOURcel:BURSt:MODEI28
-131 Invalid suffix

An invalid suffix was used. Example: An unknown
or incorrect suffix may have been used with a
parameter.

SOURcel:SWEep:TIME 0. BECS
-138 Suffixnot allowed

A suffix was used where none were expected.
Example: Using a suffix when not allowed.

SOURcel:BURSt: NCYCles 12¥€
-148 Character data not allowed

A parameter was used in the command where not
allowed. Example: A discrete parameter was used
where a numeric parameter was expected.

SOUR1:SWE:TRIGON
-158 String data not allowed
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An unexpected character string was used where
none were expected. Example: A character string is
used instead of a valid parameter.

SOURcel:SWEeUNCtion GEITIE N 6
-161 Invalid block data
Invalid block data was received. Example: The
number of bytes sent with the DATA:DAC
command doesndt correlat
specified in the block header.
-168 Block data not allowed
Block data was received where block data is not
allowed. Example:
SOURce1:BURSNCYCles:CYCles #i0
-170~17 expression errors

Example: The mathematical expression used was not
valid.

Execution Errors

-211 Trigger ignored

A trigger was received but ignored. Example:
Triggers will b e ignored until the function that can
use a trigger is enabled (burst, sweep, etc.).

-223 Too much data

Data was received that contained too much data.
Example: An arbitrary waveform with over 8388708
points cannot be used.

-221 Settings conflict; tured off infinite burst to allow immediate trigger
source

Example: Infinite burst is disabled when an
immediate trigger source is selected. Burst count set
to 1,000,000 cycles.
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-221 Settings conflict; infinite burst changed trigger source to MANual

Example: The trigger source is changed to
immediate from manual when infinite burst mode is
selected.

-221 Settings conflict; burst period increased to fit entire burst

Example: The function generator automatically
increases the burst period to allow for the burst
count or frequency.

-221 Settings conflict; burst count reduced

Example: The burst count is reduced to allow for the
waveform frequency if th
maximum,.

-221 Settings conflict; trigger delay reduced to fit entire burst

Example: The trigger delay is reduced to allow the
current period and burst count.

-221 Settings conflict;amplitude units changed to Vpp due to highoad

Example: If the output impedance is set to high,
dBm units cannot be used. The units are
automatically set to Vpp.

-221 Settings conflict: made compatible with pulse function

Example: When the function is changed to pulse, the
output frequency is automatically reduced if over
range.

-221 Settings conflict;frequency reduced for ramp function

Example: When the function is changed to ramp, the
output frequency is automatically reduced if over
range.

-221 Settings conflict;frequency reduced for triangle function

Example: When the function is changed to triangle,
the output frequency is automati cally reduced if
over range.
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-221 Settings conflict;frequency made compatible with burst mode

Example: When the function is changed to burst, the
output frequency is automatically adjusted if over
range.

-221 Settings conflict;not able to modulate thfsinction

Example: A modulated waveform cannot be
generated with noise or pulse wavefor ms.

-221 Settings conflict;not able to sweep this function

Example: A swept waveform cannot be generated
with noise or pulse waveforms.

-221 Settings conflict: Buat function can not be performed under currer
setting.

Example: The burst function cannot be used with
harmonic waveforms.

-221 Settings conflict: ARB Ncycle function can not be performed unde
current setting.

nNcycle function will be disabled.

-221 Settings conflict: Sweep Gate function can not be performed und:
current setting.

Gate function will be disabled.

-221 Settings conflict: Function can not be performed under current
setting.

Function is disabled.

-221 Settings conflict;pulse with decreased due to period

Example: The pulse width has been adjusted to suit
the period settings.
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-221 Settings conflict;amplitude changed due to function

Example: The amplitude (VRM / dBm) has been
adjusted to suit the selected function. For the AFG-
30XX, a typical square wave has a much higher
amplitude (5V Vr ms) compared to a sine wave
(~3.54) due to crest factor.

-221 Settings conflict;FM deviation cannot exceed carrier

Example: The deviation cannot be set higher than
the carrier frequency

-221 Settings conflict;FM deviation exceeds max frequency

Example: If the FM deviation and carrier frequency
combined exceeds the maximum frequency plus 100
kHz, the deviation is automatically adjusted.

-221 Settings conflict;frequency forced duty cycleange

Example: If the frequency is changed and the current
duty cannot be supported at the new frequency, the
duty will be automatically adjusted.

-221 Settings conflict:frequency forced symmetiyange.

Example: This error occurs when SYM is set larger
than 100%

-221 Settings conflict;offset changed due to amplitude

Example: The offset is not a valid offset value, itis
automatically adjusted, considering the amplitude.

| of fset]|] O madwWpp®mpl i tude

-221 Settings conflict;amplitude changed due to offset

Example: The amplitude is not a valid value, it is
automatically adjusted, considering the offset.

Vpp Omax¥mplitude -|offset|)

-221 Settings conflict;low levehanged due to high level

Example: The low level value was set too high. The
low level is set 1 mV less than the high level.
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-221 Settings conflict;high level changed due to low level

Example: The high level value was set too low. The
high level is set 1 mV greater than the low level.

-222 Data out of range;value clipped to upper limit

Example: The parameter was set out of range. The
parameter is automatically set to the maximum
value allowed.

SOURCc{1]:FREQuency30.1MHz.

-222 Data out of rangegalue clipped to lower limit

Example: The parameter was set out of range. The
parameter is automatically set to the minimum value
allowed.

SOURce[ 1l]: FREQuency 0. 11
-222 Data out of range: pulse width limited by period.

Example: The pulse width is limited by the period
according to the formula below.

Period ©  Width+ 0.625 * [(Rise Time- 0.6nS)+(Fall Time-
0.6nS)]

To resolve the error, set the duty to the smallest possible
value and then increase the frequency until the duty
changes accordingly.

-222 Data out of range: pulse rise/fall time limited by pulse width

Example: Therise/fall time is limited by the pulse
width according to the formula below.

Width - 0.625 * [(Rise Time- 0.6nS) + (Fall Time- 0.6nS)]"
0

-222 Data out of range;perit

Example: If the period was set to a value out of
range, it is automatically set to an upper or lower
limit.
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-222 Data out of range;frequency;

Example: If the frequency was set to a value out of
range, it is automatically set to an upper or lower
limit.

-222 Data out of range;user frequency; value clipped to upper limit

Example: If the frequency is set to a value out of
range for an arbitrary waveform using

SOURCcH1|2 ]: APPL:USER, it is automatically set to
the upper limit.

-222 Data out of ange;ramp frequency; value clipped to upper limit

Example: If the frequency is set to a value out of
range for a ramp waveform using, SOURce[1|2 ]:
APPL: RAMP, it is automatically set to the upper
limit.

-222 Data out of range;pulse frequency; value pkgl to upper limit

Example: If the frequency is set to a value out of
range for a pulse waveform using, SOURceg1]2 ]:
APPL:PULS, it is automatically set to the upper
limit.

-222 Data out of range;burst period;

Example: If the burst period was set to a value out of
range, it is automatically set to an upper or lower
limit.

222 Data out of range;burst count;

Example: If the burst count was set to a value out of
range, it is automatically set to an upper or lower
limit.
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-222 Data out of range; burgteriod limited by length of burst; value
clipped to upper limit

Example: The burst period must be greater than
burst count divided by the frequency + 200 ns. The
burst period is adjusted to satisfy these conditions.

burst period > 200 ns + (burst count/ burst
frequency).

-222 Data out of range; burst count limited by length of burst; value
clipped to lower limit

Example: The burst count must be less than burst
period * the waveform frequency when the the
trigger source is set to immediate

(SOURc€[1)|2 ]:BURStTRIGger IMM). The burst
count is automatically set to the lower limit.

-222 Data out of range;amplitude;

Example: If the amplitude was set to a value out of
range, it is automatically set to an upper or lower
limit.

-222 Data out of range;offset

Example: If the offset was set to a value out of range,
it is automatically set to an upper or lower limit.

-222 Data out of range;frequency in burst mode;

Example: If the frequency was set to a value out of
range in burst mode. The burst frequency is
automatically set to an upper or lower limit, taking
the burst period into account.

-222 Data out of range;frequency in FM;

Example: The carrier frequency is limited by the
frequency deviation (SOURce[1]: FM:DEV). The
carrier frequency is automatically adjusted to be less
than or equal to the frequency deviation.
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-222 Data out of range;FM deviation; value clipped to ...

Example: The frequency deviation is outside of
range. The deviation is automatically adjusted to an
upper or lower limit, depen ding on the frequency.

-222 Data out of range;trigger delay; value clipped to upper limit

Example: The trigger delay was set to a value out of
range. The trigger delay has been adjusted to the
maximum (85 se@nds).

-222 Data out of rangerigger delay limited by length of burst; value
clipped to upper limit

Example: The trigger delay and the burst cycle time
combined must be less than the burst period.

-222 Data out of range;duty cycle;

Example: The duty cycle is limited depending on the

frequency.

Duty Cycle Frequency
40%~60% 25 MHz ~ 30MHz
20%~80% <25 MHz

-222 Data out of range; duty cycle limited by frequency; value clipped
upper limit

Example: The duty cycle is limited depending on the
frequency. When the frequency is greater than 25
MHz, the duty cycle is automatically limited to  60%.

-313 Calibration memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non -volatile memory that stores the
calibration data.

-314 Save/recalinemory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non -volatile memory that stores the
save/recall files.
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-315 Configuration memory lost;memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non -volatile memory that stores the
configuration settings.

-350 Queue overflow

Indicates that the error queue is full (over 20
messages generated, and not yet read). No more
messages will be stored until the queue is empty.
The queue can be cleared by reading each message,
using the *CLS command or restarting the function
generator.

Query Errors

-410 Query INTERRUPTED

Indicates that a command was received but the data
in the output buffer from a previous command was
lost.

-420 Query UNTERMINATED

The function generator is ready to return data,
however there was no data in the output buffer. For
example: Using the APPLy command.

-430 Query DEADLOCKED

Indicates that a command generates more data than
the output buffer can receive and the input buffer is
full. The command will finish execution, though all

the data wondt be kept.

Arbitrary Waveform Errors

-770 Nonvolatile arb waveform memory corruption detected

Indicates that a fault (check sum error) has occurred
with the non -volatile memory that stores the
arbitrary waveform data.
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-781 Not enough memory to store new arb waveform; beattors

Indicates that a fault (bad sedors) has occurred with
the non-volatile memory that stores the arbitrary
waveform data. Resulting in not enough memory to
store arbitrary data.

-787 Not able to delete the currently selected active arb waveform

Example: The currently selected waveform is being
output and cannot be deleted.

800 Block length must be even

Example: As block data (DATA:DAC VOLATILE)
uses two bytes to store each data point, there must
be an even number or bytes for a data block.
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SCPI Statufkegisters

The status registers are used to record and determine the status of
the function generator.

The function generator has a number of register groups:
Questionable Status Registers

Standard Event Status Registers

Status Byte Register

As well as the output and error queues.

Each register group is divided into three types of registers: condition
registers, event registers and enable registers.

Registertypes
Condition The condition registers indicate the state of the
Register function generator in real time. The condition

registers are not triggered. l.e., thebits in the
condition register change in real time with the
instrument status. Reading a condition register
will not clear it. The condition registers cannot be
cleared or set.

Event Register The Event Registers indicate if an event has been
triggered in the condition registers. The event
registers arelatched and will remain set unless the
*CLS command is used. Reading an event register
will not clear it.

Enable Register The Enable register determines which status
event(s) are enabled. Any status events that arenot
enabled are ignored. Enabled events are used to
summarize the status of that register group.
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AFG30XXStatus System

| Questionable Status Register |

Condition  Event Enable

0 Vot Ovid 0 <1> b
1 1 <2> —
2 2 <4> ——
3 3 <8> —
4 Over Temp 4 <16> pb—
5 Loop Unlock 5 <32> |jr—
B G I
7 ExtMod Ovid 7 <128> :G_\ OR -
8 Cal Error 8 <256> '/
9 External Ref 9 <512>  jrmd]
10 10 <1024>  jr—_ N \
11 11 <2048> |—o \ 3\
12 12 <4096>  frm— o
13 13 <8192> j——mi
14 14 <16384>  frm——di
15 15 NOT USED

on Weignt Status Byte Register

Condition Enable

Output Buffer 0 <1>
T 1 <2>
S 2 <4>
e 3 <8> OR
AS AS — 4 <16> j"-
\P — 5 <32>
20 > S
7 <128>
bit weight
————  SummayBit (RQS)
| Standard Event Register | W BLRQS)

Event Enable

0 Operation Complete 0 <1>
1 1 <2>
2 Query Error 2 <4>
3 Device Error 3 <8>
4 Execution Error 4 <16> OR

5 Command Eror 5 <32>

6 6 <64>

7 Power On 7 <128>

bit weight
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Questionable Status Register

Description The Questionable Status Registers will show if any
faults or errors have occurred.
Bit Summary Register Bit Bit Weight
Voltage overload 0 1
Over temperature 4 16
Loop unlock 5 32
Ext Mod Overload 7 128
Cal Error 8 256
External Reference 9 512
Standard Event Status Registers
Description The Standard Event Status Registers inlicate when

the *OPC command has been executed or whether
any programming errors have occurred.

Notes The Standard Event Status Enable register is
cleared when the *ESE 0 command is used.

The Standard Event Status Event register is cleared
when the *CLS command or the *ESR? command is

used.

Bit Summary Register Bit Bit Weight
Operation complete bit 0 1
Query Error 2 4
Device Error 3 8
Execution Error 4 16
Command Error 5 32
Power On 7 128
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Error Bits

Operation The operation complete bit is set

complete when all selected pending
operations are complete. This bit is
set in response to the *OPC
command.

Query Error  The Query Error bit is set when
there is anerror reading the Output
Queue. This can be caused by trying
to read the Output Que ue when
there is no data present.

Device Error The Device Dependent Error
indicates a failure of the self-test,
calibration, memory or other device
dependent error.

Execution The Execution bit indicates an
Error execution error has occurred.

Command The Command Error bit is set when
Error a syntax error has occurred.

Power On Power has been reset.

The Status ByteRegister

Description

The Status Byte register consolidates the status
events of all the status registers. The Status Byte
register can be read with the *STB? query or a
serial poll and can be cleared with the *CLS
command.

Clearing the eventsin any of the status registers
will clear the corresponding bit in the Status Byte
register.

Notes

The Status byte enableregister is cleared when the
*SRE 0 command is used.

The Status Byte Condition register is cleared when
the *CLS command is used.

422



GYINSTEK

REMOTE INTERFACE

Bit Summary

Register Bit Bit Weight
Error Queue 2 4
Questionable Data 3 8
Message Available 4 16
Standard Event 5 32
Master Summary / 6 64

Request Service

Status Bits

Error Queue

There are error messagés) waiting
in the error queue.

Questionable
data

The Questionable bit is set when
an 0 e n agudstomhlble event
has occurred.

Message
Available

The Message Available bit is set
when there is outstanding data in
the Output Queue. Reading all
messages in the output queue will
clear the message available bit.

Standard Event

The Event Status bit is set if an
oenabled6 event in the Standard
Event Status Event Register has
occurred.

Master
Summary/
Service
Request bit

The Master Summary Status is
used with the *STB? query. When
the *STB? query is read theMSS
bit is not cleared.

The Request Service bit is cleared
when it is polled during a serial
poll.

Output Queue

Description

The Output queue stores output messages in a
FIFO buffer until read. If the Output Queue has
data, the MAYV bit in the Status Byte Register is set.
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Error Queue

Description The error queue is queried using the
SYSTem:ERRor? command.The Error queue will
setth e 0 Er r o bitinheetates dyte register
if there are any error messages in the error queue.
If the error queue is full the last message will
generate a 0 Qu e uandauditienalf
errors will not be stored . If the error queue is
emptMoe @&rroro wildl be r«

Error messages are stored in the error queue in a
first-in-first-out order. The errors messages are
character strings that can contain up to 255
characters.
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APPENDIX

Fuse Replacement

Procedure 1. Remove the power cord and remove the fuse
socket using a minus driver.

Ratings AFG-3022 & AFG-3032: T1A/250V
AFG-3021 & AFG-3031 T0.63A/250V
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AFG3021, AFG3022, AFG3031 & AFG3032
Specificatiors

The specifications apply when the function generator is powered on
for at least 30 minutes under +20°C~+30°C.

General Specification AFG3021 AFG3031 AFG3022 AFG3032

Channels 1 1 2 2

Instrument Isolated Isolated Isolated Isolated

Chassis

Signal Ground E E Isolated Isolated
Waveforms

Standard Sine, Square, Rampbgulse, Noise, Harmaon
Arbitrary Waveforms

ARB Function Built in

Sample Rate 250 MSal/s

Repetition Rate 125MHz

Waveform 8M points

Length

Amplitude 16 bis

Resolution

Non-Volatile Ten8M waveforms(1)

Memory

Userdefined Any section from2 to 8M points

Output Section

Trigger Infinite/Manual/ External

Built-in Sine, Square, Ramp, Sinc, Exp Rise, Exp Fall,

Arbitrary Pulse, Abstan, Havercosine, Sinever, Alossi
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Haversine, Stair_down, Abssinehalf, N_pulse,
Stair_UD, Ampalt, Negramp, Stair_up, Attalt,
Rectpulsl, Stepresp, Diric_even, Roundhalf,
Trapezia, Diric_odd, Sawtoot, Tripulsl,
Gauspulsl, Sinetra, Dlorentz, Ln, Sqrt, Since,
Lorentz, Xsquare, Gauss, Arccasictan, Sech,
Arccot, Arctanh, Sinh, Arccsc, Cosh, Tan, Arcst
Cot, Tanh, Arcsin, Csc, Arcsinh, Sec, Barthannv
Chebwin, Kaiser, Bartlett, Flattopwin, Triang,
Blackman, Hamming, Tukeywin, Bohmanwin,
Hann, CardiacEOG, EEG, EMG, PLETH, RES
ECG1, ECGECG3, ECG4, ECG5, ECGS6, EC(
ECGS8, ECGY9, ECG10, ECG11, ECG12, ECC
ECG14, ECG15, LFPULSE, TENS1, TENS:
TENSS3, IGNITION, SP, VR, TP1, TP2A, TP2I
TP3A, TP3B, TP4, TP5A, TP5B
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Note:

1Q Waveforms
Source

Type

It is required to update the ARB data first prior
to enabling both Melical (CardiacEOG, EEG,
EMG, PLETH, RESP, ECG1, ECG2, ECG3, ECG4, E(
ECG6, ECG7, ECGS8, ECGY9, ECG10, ECG11, ECG12
ECG13, ECG14, ECG15, LFPULSE, TENS1, TENS2,
TENS3)and AutoElecIGNITION, SP, VR, TP1, TP2/
TP2B, TP3A, TP3B, TP4, TP5A, TPsBavefoms.

Random, Fixed Pattern
ASK MSK FSK 2FSK 4FSK8FSKBPSKQPSK
DQPSKOQPSK pi/4 d QPSKpi/4 d DQPSK
8PSK16APSK32APSK16QAM, 32QAM, 64QAM

Frequency Characteristics

Range Sine 20MHz 30MHz 20MHz  30MHz
Square 20MHz 30MHz 20MHz  30MHz
Triangle, Ramp 1MHz

Resolution leHz

Accuracy Stability =1 ppm O to 5@C

+0.3 ppm 18 to 28C

Aging +1 ppm, per 1 year
Tolerance QL gHz

Output Characteristic2)

Amplitude Range 1 mVpp to 10 Vpp(into 5q9)
2 mVpp to 20 Vpp(operircuit)
Accuracy + 1% of setting 1 mVpp
(at 1 kHz/into 50q without DC offset)
Resolution 0.1 mV or 4 digits
Flatness +0.1dB: <10 MHz
+0.2 dB: 10 MHz ta30 MHz
(sinewave relative to 1 kHz/into 59)
Units Vpp, Vrms, dBm,
Offset Range +5 Vpk ac +dc (into 50)
+10Vpk ac +dc (open circuit)
Accuracy 1% of setting + 2 mV + 0.5% Amplitude

Waveform Output Impedance

Protection

Ground
Isolation
Level
Impedance
Ground
Isolation

Sync Output

50q typical (fixed)
> 10Mq (output disabled)
Shortcircuit protected
Overload relay automatically disables mair
output
42Vpk max.

TTLcompatible into>1kg
50q nominal
42Vpk max.
(same ground as CH1 output)
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Sine wave Characteristics
Harmonic
Dstortion(5)

Total Harmonic

Distortion

Spurious (nor

harmonic)(5)

d60 dBc DC ~ 1 MHz, Ampl<3 Vpp
d55 dBc DC ~ 1 MHz, Ampl>3 Vpp
d45 dBc 1MHz ~ 5 MHz, Ampl>3 Vpp
d30 dBc 5MHz ~ 30 MHz, Ampl>3 Vpp
< 0.2%+0.1mVrms
DC to 20 kHz
d60 dBc DC~1 MHz
d50 dBc 1MHz~20MHz
d50 dBc + 6 dBc/octaveMHz~30MHz(AFG-
3031/3032 only)

Phase Noise <-110dBc/Hz (typical), 15kHz fiset,
fc=10MHz
Square wave Characteristics
Rise/Fall Time <8 ns(3)
Overshoot <5%
Asymmetry 1% of period +1 ns
(@50% duty)
Variable Duty  20.0% to 20.0% to 20.0% to 20.0% to
Cycle 80.0%: 80.0%: 80.0%: 80.0%:
020 MHz 025 MHz 020 MHz 025 MHz
40.0% to 40.0% to
60.0%: 60.0%:
25~ 25~
30MHz 30MHz
Jitter 0.01%+525ps < 2 MHz

0.1%+75ps > 2 MHz

Ramp Characteristics

Linearity < 0.1% of peak output
Variable 0% to 100% (0.1% resolution)
Symmetry
Pulse Characteristics
Frequency luHz ~ 1uHz~ 1luHz~ 1luHz ~
20MHz  25MHz 20MHz  25MHz
Width 20ns ~ 999.83ks

Duty Setting
Range
Period
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(Extended mode 0.0 ~1,000k¥))

Width - 0.625 * [(Rise Time 0.6rs)
+ (Fall Time-0.6rms)] © O

Perod ©  Width+ 0.625 * [(Rise Time
0.6nS)+(Fall Time 0.6rs)]
0.017% to 99.983%
(Extended mode 0.0000% to 100.0006%
40ns ~ 1000000s
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Rise time and 9.32ns ~ 798B9ks

Fall Time(7)
Resolution 0.0001%
Overshoot <5%
Jiter 50pstypical (<10kHz)
Noise
Noise Type Gaussian
Noise 100MHz equivalent bandwidth
Bandwidth
Harmonic
Harmonic Order 08
Harmonic Type Even, Odd, All, User
Amplitude and Phase can be set for all
harmonics
AM and AMDSBSC)Modulation
Carrier Sine, Square, Triangl&amp,Pulse,Noise,
Waveforms Arb
Modulating Sine, Square, Triangle, Up/Dn Ramp
Waveforms
Modulating 2mHz to 20kHz
Frequency
Depth 0% to 120.0%
Source Internal / External
FM Modulation
Carrier Sine, QJuare, TriangleRamp
Waveforms
Modulating Sine, Square, Triangle, Up/Dn Ramp
Waveforms
Modulating 2mHz to 20kHz
Frequency
Peak Deviation DC to30MHz(1 uHz resolution)
(DC to 20MHz for AFG3021/3022)
Source Internal / External
PWM
Carrier Squae
Waveforms
Modulating Sine, Square, Triangle, Up/Dn Ramp
Waveforms
Modulating 2mHz to 20kHz
Frequency
Deviation 0% ~ 100.0% of pulse width, 0.1% resolutic
Source Internal / External
FSK
Carrier Sine, Square, Triangl&amp
Waveforms
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Modulating 50% duty cycle square
Wavdorms
Internal Rate 2mHz to IMHz
Frequency Rang DC to DC to DC to DC to
20MHz 30MHz 20MHz  30MHz
Source Internal / External
PSK
Carrier Sine, Square, Triangl®&amp
Waveforms
Modulating 50% duty cycle square
Waveforms
Internal Rate 2mHz to 1IMHz
Frequency Rang DC to DC to DCto DC to
20MHz  30MHz 20MHz  30MHz
Source Internal / External
Additive modulation (Sum)
Carrier Sine, TriangleRamp, Pulse, Noise
Waveforms
Modulating Sine, Square, Triangle, Up/DRamp
Waveforms
Ratio 0% to 100% of carrier amplitude, 0.01%
resolution
Modulating 2mHz to 20kHz
Frequency
Source Internal /External
PM
Carrier Sine, Triangle, Ramp
Waveforms
Modulating Sine, Square, Triangle, Up/Dn Ramp
Waveforms
Phase Deviation 0°to 360° 0.1°resolution
Seting Range
Modulating 2mHz to 20kHz
Frequency
Source Internal
Sweep
Waveforms Frequency Sweep: Sine, Squareéangle,
Ramp
Amplitude Sweep: Sine, Square, Triangle
Ramp, Pulse, Noise, ARB
Type Frequency, Amplitude
Functions Linear or Logarithmic
Directions Up or Down
Start/Stop Any frequency withi
Frequency
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Sweep Time
Trigger Mode
Trigger Source

1ms to 500s (1ms resolution)
Single, External, Internal
Internal/External

Burst

Wavebrms
Frequency

Burst Count

Start/Stop Phase

Internal Period
Gate Source

Trigger Source
Trigger Delay

Sine, Square, Triangle, Ramp, Pulse and
Noise
leHzto 1eHzto 1leHzto 1eHzto
20MHz 30MHz(4) 20MHz 30MHz(4)
1 to 1000000 cycles or Infinite
-360.0°t0 +360.0°(0.1°resolution)
1us to 506
External Trigger (pulse waveforms can onl
be used in gate mode)
Single, External or Internal Rate
N-Cycle, Infinite: Ous to 100s(1us resolutior

External Modulation Input

Type

Voltage Range
Input
Impedance
Frequency
Ground
Isolation

AM, AM (DSBSC),FM, PWM,Sum
+ 5V full scale
10KY

DC to 20kHz
42Vpk max.
(same ground as corresponding channel)

Modulation Output (AFG3021/3031)

Type
Amplitude
Impedance

AM, AM (DSBSC),FM, PWM, PM, Sum, Swee
O1Vpp
> 10KY typical

External Trigger Input

Latency

Jitter

Type

Input Level
Slope
Pulse Width
Input rate
Input
Impedance
Sweep
Burst

ARB
Sweep
Burst

For FSKPSK Burst, Sweep, N Cycle ARB
TTL Compatibility
Rising or Falling (Selectable)
>100ns
DC to 1MHz
10kY, DC coupled

<lus (typical)
<0.55ws (typical)
< (27.5/sample rate)+ 274ns
2.5us
1 ns; except pulse, 300 ps

10 MHz Reference Output

Output Voltage
Output
Impedance

1 Vpp/50Y square wave
50Y, AC coupled
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10MHz

10 MHz Reference Input

Input Voltage 0.5Vpp to 5Vpp

Input 1KY, unbalanced, AC coupled

Impedance

Max. Allowed + 10Vdc

Input

Input Frequency 10MHz + 10Hz

Waveform Sine or square (50+5% duty)

Ground 42Vpk max.

Isolation

ExternalSync

Phase Delay Series Connection: 39+(12)*39 +25nS

(max.) Parallel connection: (NL)*6 +25nS
(where N=number of connected units)

Maximum Series Connection: 4

number of Parallel Connection: 6

connected units

Applicable Sine, Square, Triangle, Pulse, Ramp,

Functions Harmonic, MOD, Sweep, Burst
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Store/Recall 10 Groups of Setting Memories
Interface GPIBoptional), LAN, USB
Display 4.3 inch TFT LCP480 x 3 (RGB) x 272

General Specifications

Power Source AC100- 240V, 50- 60Hz

Power 85 VAfor AFG3032 & AFE3022
Consumption 50VA forAFG3021 & AFG3031
Operating Temperature to satisfy the specification
Environment 18 ~ 2&C

Operating temperature0 ~ 46C
Relative Humidity:080%, 0 ~ 4@C
0O70%, 35 ~ 4€C
Installation categoryCATu

Operating 2000meters
Altitude
Pollution Degree EN 61010 Degree 2, Indoor Use
Storage -10~7GC, Humidity: O70%
Temperature

Dimensions Bench Top 265W) x107(H) x 374(D)
Weight Approx.3.5kg
Safety Designed EN 610101
to
EMC Tested to EN 61326, EN 55011
Accessories Test cable(GTH110x Ifor AFG

3021/3031,GTL-110% for AFG
3022/3032), User Manual Compact
Disk x 1, Quick Start Guide x 1,
Power cord x 1

(1). A total of ten wavefans can be stored(Every waveform cahe composed of
8M points maximum.)

(2). Add 1/10th of output amplitué and offset specification p&iC for operation
outside of @C to 28C range (lyear specification).

(3). Edge time decreased at higher frequency.

(4). Sine and square wavefmsa bove 25 MHz are allo
burst count.

(5). Harmonic dsstortion and Spurious noise at low amplitudes is limited by-20
dBm floor.

(6). Loss may occur if the pulse width is beyond the setting range of the normi
mode. The pulse may vanish at times.

(7). Rise time and Fall time should b&0.01% of period.
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Declaration of Conformity

We
GOOD WILL INSTRUMENT CO., LTD.

declare that the below mentioned product

Type of Product: Arbitrary Function Generator

Model Number: AFG-3032, AFG3031, AFG3022, AFG3021

are herewith confirmed to comply with the requirements set out in the
Council Directive on the Approximation of the Law of Member States
relating to the EMC: 2014/30/EU, LVD: 201 4/35/EU, WEEE:
2012/19/EU and R oHS: 2011/65/EU.

For the evaluation regarding the Electromagnetic Compatibility and
Low Voltage Directive, the following standards were applied:

U EMC

EN 613261 : Electrical equipment for measurement, control and laboratéryitide
EN 613262-1: requirements (20

Conducted and Radiated Emission Electrical Fast Transients

EN 550112056 EN 610004-4:2012

Current Harmong Surge Immunity

EN 610003-2:2014 EN 610004-5:2014

Voltage Fluctuatien Conducted Susceptibility

EN 610003-3:2013 EN 610004-6: 2014

Electrostatic Discharge Power Frequency Magnetic Field
EN 610084-2: 200 EN 610064-8:2010

Radiated Immunity Voltage Dip Interruption

EN 610004-3:2006+A1:2008+A2:2010 ||[EN 610004-11: 2004

Low Voltage Equipment Directive 2014/35/EU

Safety Requirements |[EN 610162-031L: 2002+A1: 2008

GOODWILL IN STRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng District, New Taipei City 236, Taiwan
Tel: +886-2-22680389 Fax: +886-2-22680639

Web: http://www.gwinstek.com Email: marketing@goodwill.com.tw

GOODWILL INSTRUMENT  (SUZHOU) CO., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 21501,1China

Tel: +86-512-6661-7177 Fax: +86-51266617277

Web: http://www.instek.com.cn Email: marketing@instek.com.cn

GOODWILL INSTRUMENT EURO B.V.

De Run 5427A, 5504DG Veldhoven, The Netherlands
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GYINSTEK APPENDIX

ARB Buillin Waveforms

Basic
Sine y= sin(x) /\
Square 50% duty square waveform {
Ramp 50% symmetry /\/
Sinc y=sinc(x) V/\/\/\V
Exp Rise Exponential rise -
Exp Fall Exponential fall lL
DC DC waveform
Pulse Pulse waveform with

user-defined frequency and

duty ‘
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Common 1
Absatan y=|atan(x)| N

The absolute of atan(x) \
Havercosine | y=(1-sin(x))/2

Havercosine function
Sinever Piecewisesine function
Abssin y=|sin(x)| \

The absolute of sin(x)
Haversire y=(1-cos(x))/2 B

Haversine function
Stair_down | Step down L.
Abssinehalf | y=sin(x),0<x<pi

y=0,pi<x<2pi

Half_wave function
N_pulse Negative pulse
Stair_ud Step up and step down 1

|
| \
|
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Ampalt y=e(x).sin(x)
Oscillation rise
Negramp y=-X
Line segment
Stair_up Step up =
o
Common 2
Attalt y=e(-x).sin(x)
Oscillation down
Rectpuls Sampled aperiodic rectangle
Stepresp Heaviside step function =
Diric Even
f(x)=-1"(x*(n-1)/2*pi)
x=0, N2*pi, Nda*pi | |
Roundhalf y=sqrt(1-x"2) —
The half roud
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Trapezia Piecewise function

Diric Odd
f(x)=sin(nx/2)/n*sin(x/2)
X=%pi,x3pi ¢é é

Sawtoot Sawtooth or triangle wave

Tripuls Sampled aperiodic triangle |

Gauspuls f(x)=a*e”(-(x-b)"2)/c"2)
Gaussian-modulated sinusoidal o
pulse U

Sinetra Piecewisefunction

Math

Dlorentz The derivative of the lorentz
function y=-
2x/(k*x"2+1)

Ln Logarithm function

Sqrt y=sqrt(x)
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Since y=sin(x)/x i
|
Lorentz Lorentz function
y=1/(k*x"2+1)
Xsquare Parabola
Gauss A waveform representin g a
gaussian bell curve
Trig
Arccos Arc cosine
Arctan Arc tangent
Sech Hyperbolic secant
Arccot Arc cotangent
Arctanh Hyperbolic arc tangent
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Sinh Hyperbolic sine
Arccsc Arc cosecant
Cosh Hyperbolic cosine
Tan Tangent

Arcse Arc secant

Cot Cotangent

Tanh Hyperbolic tangent
Arcsin Arc sine

Csc Cosecant
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