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SAFETY INSTRUCTIONS

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 symbols may appear in this manual or on the
instrument.

& Warning : Identifies conditions or practices that
WARNING  ¢4yid result in injury or loss of life.

& Caution: Identifies conditions or practices that
CAUTION  ¢oyd result in damage to the function generator or
to other objects orproperty.

DANGER High Voltage

Attention : Refer to the Manual
Protective Conductor Terminal

Earth (Ground) Terminal

DANGER Hot Surface

B @ =
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Double Insulated

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.

Safety Guidelines

General
Guideline

& CAUTION

Do not place heavy objecs on the instrument.

Do not place flammable objects on the
instrument.

Avoid severe impact or rough handling 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.

(Measurement categories) EN 61010:2010specifesthe
measurement categorieand their requirementsas follows.The
AFG2225 falls under category |I.

1

Measurement category IV is for measurement performed at th
source of a lowvoltage installation.

Measurement category lll is for measurement performed in a
building installation.

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

Measurement category | is for measurements performed on
circuits not directly connected to Mains.

Power Supply

&WARNII\G

=

AC Input voltage: 100 ~ 240V AC, 50 ~ 60Hz.

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

AWARNING

Fuse type: F1A/250V.

1 Only qualified technicians should replace the

fuse.

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

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

M ake sure the cause of fise blowout is fixed
before replacing the fuse.

Cleaning the Disconnect the power cord before cleaning the
function function generator .
generator Use a soft cloth dampened in a solution of mild
detergent and water. Do not spray any liquid
into the function generator.
Do not use chemicals containing harsh products
such as benzene, toluene, xylene, and acetone.
Operation Location: Indoor, no direct sunlight , dust free,

Environment

almost non-conductive pollution (Note below)
and avoid strong magnetic fields.

Relative Humidity: < 80%
Altitude: < 2000m
Temperature: 0°C to 40°C
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(Pollution Degree)EN 610101:201Gspecifiespollution degreesand
their requirenents as follows. The function generator falls under
degree 2.

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

1 Pollution degree 1: No pltution or only dry, nonconductive
pollution occurs. The pollution has no influence.

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

1 Pollution degee 3: Conductive pollution occurs, or dry, nen
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 windpressure, but neither temperature
nor humidity is controlled.

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

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

ﬁ facility or contact the supplier from which this

— instrument was purchased. Please make sure

discarded electrical waste is properly recycled to
reduce environmental impact.
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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 lead/appliance must only be wired by competent persons

WARNING: 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/appl iance, proceed as follows:

The wire which is coloured Green & Yellow must be connected to the Earth

terminal marked with either the letter E, the earth symbol (=) or coloured
Green/Green & Yellow.

The wire which is coloured Blue must be connected to the terminal which is
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 o r contact
the supplier.

This cable/appliance should be protected by a suitably rated and approved
HBC mains fuse: refer to the rating information on the equipment and/or
user instructions for details. As a guide, a cable of 0.75mn? 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.

10
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GETTING STARTED

The Getting started chapter introduces the

functiongenerat or s mai n f eatures,
up procedure and power -up.

Main Features

Model name Frequency bandwidth
AFG2225 25MHz
Performance 1 DDS Function Generator series

11T Hz high frequency re
full range

1 20ppm frequency stability

1 Arbitrary Waveform Capability
120MSal/s sample rate
60 MSa/s repetition rate
4k-point waveform length
10 groups of 4k waveform memories
True waveform output to display
User-defined output section

DWR (Direct Waveform Reconstructi on)
capability

Waveform editing via PC

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

1 Internal and external LIN/LOG sweep with
marker output

11
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1 Int/Ext AM, FM, PM, FSK , SUM modulation

¢ Burst function with internal and external
triggers withou t marker output

Store/recall 10 groups of setting memories
Output overload protection

USB interface as standard

3.5inch Color TFT LCD (320 X 240 graphical
userinterface

T AWES (Arbitrary Waveform Editing Software)
PC software

Interface

= =4 |=4 =2

12
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Panel Overview

Front Panel
LCD Display  Function keys, Scroll Wheel — Arrow keys
Return key Output
= Terminals
Channel
select key
| a2l o nononon o0y !‘, i
g Power
Number pad  Operation keys  Output key switch

LCD Display TFT color display, 320 x 240 resolution.

Function Keys Activates functions which appear

F1~F% EO on the right-hand side of the LCD
display.
Return Key Goes back to the previous menu

Qdst gn level.

Operation Keys The waveform key is used to select

a type of waveform.

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

udend

AMPL sets the waveform
amplitude.

Sets the DC offset.

3 ;
Rl]®
o) o

CB Nex d

13
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The UTIL key is used to access the
save and recall options, update and
view the firmware version, access
the calibration options, output
impedance settings and frequency
meter.

e

TSI

ARB is used to set the arbitrary
waveform parameters.

U

The MOD, Sweep and Burst keys
are used to set the modulation,

sweep and burst settings and
Rv ddo
parameters.

LNC

Preset Key Ocglr ds The preset key is used to recdl a
preset state.
Output Key The Output key is used to turn on

or off the waveform output.

Channel Select BGO.BGL The channel select key is used to

zZ
|
8
|
n

Key switch between the two output
channels.
Output ports NTSOTS CH1: Channel 1 output port

BGO

CH2: Channel 2 output port

Power Button Turns the power on or off.

Arrow Keys Used to select digits when editing

parameters.

14
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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 arrow keys and variable knob.

©JOJOJO
O0JOLO1O
GJOJOJO

15
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Rear Panel

Power socket input

Input Terminals

¢

USB Host port

gy ) Mﬂ_mw}mnm \@ L

USB Device port

Trigger output

Trigger Input

Trigger

MOD

External trigger input. Used to
receive externaltrigger signals.

Trigger Output Mark er output signal. Used for
Sweep and ARB mode only.

Fan Fan.

Power Input Power input: 100~240V AC

Socket

AC 100-240V~
50-60Hz 25W MAX

50~60Hz.

16
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USBHost 'HEOS: USBtype-A host port.

USBDevice .Dé”f‘ USBtype-B device port is used to

Port — connect the function generator to a
PC for remote control.

Counter Input Frequency counter input.

MOD Input Modulation input terminal.

17
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Display

Status Tabs

OFF ICH2 oFF SOQIE
FREQ: 1000000 kHz | FREQ: 1.000000 kHz|

AMPL: 3.000 Ve AMPL: 3.000
Offset: 0.00 Voc||Offset: 0.00 WCE

Parameter
Windows

_ E Soft Menu
Keys
Waveform
Display
Parameter The Parameter display and edit window.
Windows
Status Tabs Displays the current channel and setting status.

Waveform DisplayUsed to display the waveform

Soft Menu Keys The function keys (F1~F5) beside the Soft Menu
keys correspond to the soft keys.

18
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Setting Up the function Generator

Background This section describes howto adjust the handle
and power up the function generator.

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

Place theAFG-2225
horizontally,

Or tilt the stand.

Place the handle
vertically to hand
carry.

19
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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 front panel.

3. When the power switch is turned on the screen
displays the loading screen.

GYINSTEK.

Made to Measure.

The function generator is now ready to be used.

20



GUYINSTEK QUICKREFERENCE

QUICK REFERENCE

This chapter describes the operation shortcuts, built-in help and
factory default settings. This chapter is to be used as a quick
reference, for detailed explanations on parameters, settings and
limitations, please see theoperation chapters.

How to use the Digital Inputs.........cccoooiiiiiiiiiiiiie 23
How to use the Help MenU..........ccooiiiiiiiiiiiee e, 25
Selecting a Waveform.........coooviiiiiiiiiiime e 27
SQUANE WAVE. ......eeiiiiiiiiiiiieieee ettt 27
RaAMP WaVE........oiiiiiiiiiiiiiee e 27
SINE WAVE.......oiiiiiiiiiiiee e 28
MOAUIATION. .. .. s 29
AM Lo 29
ML e 30
FSK Modulation............cccceiviiiiiinec e 31
PM MOdUIALION........cociiiiiiiiiiii e 32
SUM MOdUIALION......coivviieiiiie e 33
S B B . ittt ————— 34
BUST . 35
AR B L 37
ARRIAdd Builtin Waveform..........cccccovveeiiiiienniecce, 37
ARB Add POINt.......oiiiiiiieee e 37
ARB Add LiNE......ooiiiiiiiiiiiee e 38
ARBI OUtPUL SECHON........eeiiiiiiiie e 38
ULty MeNU ... e 40
SAVE....ciiii i 40
ReCall......cooiieiiiiiee e AO
Frequency COUNTeI.......ouiiiii e 41
Frequency COUNtEr.............cuvveveieveieieeeeeeeeeeeeeeeeeeeeeeeenn AL
COUP NG e e ——— 42
Frequency COoUPING .......coo i A2
Amplitude COUPING ...cccoiiiiiiiiie e A2

21
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Menu Tree......

22

TrACKING......uvveiieee et e et e e e 43
Waveform.......cccccccc A4
ARBDISPIAY. ... .uvviiieee e eee e 45
ARBEIT....ciiiiiiieiiiiieeee e 46
ARBBUIIL IN....coooiii 46
ARBSAVE.......cooiiiiiiiieeeeeteee e a7
ARBLOA........cuviiiiiiiiiiiiiiiiirereeereeeeeeererererererererreeeereereees a7
ARBOUIPUL . ..ceeveviiiiieiieieieeeeeeereeee ettt eaaa e A8
17/ ] PP 48
SWEERP......ciiieieeeeeeeeeeee ettt 49
SWEEPMOIE......coviiiie ettt 49
BUISE N CYCIE...cciiiiiiiiiieeeee e 50
BUISTA GaAtB.....vvvvvveveieieiiiiieieeiierereeeeererrrrrersererrererrere—... 50
L0 1 1 R 51
(O 1 N 51
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How to use the Digital Inputs

Background The AFG-2225has three main types of digital
inputs: the number pad, arrow 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~F5). For example
the function key F1
corresponds to the
Soft key 0.

2. To edit a digital value, use

the arrow keysto move the
cursor to the digit that needs
to be edited.

3. Use the scroll wheel to edit
the parameter. Clockwise
increases the value, counter
clockwise decreases the
value.

23
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24

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

00O
OO0
QOO
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How to use the Help Menu

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

1. PressUTIL TSH

2. PressSystem (F3)

3. PressHelp (F2) Gdio

4. Usethe scroll wheel to
navigate to a help item. Press
Select to choose the item.

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

Creat Arbitrary Provides help on creating

Waveform arbitrary waveforms.
Modulation Explains how to create
Function Modulated waveforms.

Sweep FunctionProvides help on the Sweep
function.

25
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Burst Function Provides help on the Burst
function.

DSO Link Provides help on DSO link.

5. For example, select item 4 to see help on the
sweep functions.

6. Usethe scroll wheel to navigate the help
information.

Dual Dhannel Sweep Description
Press &5y key to entry sweep mode

Main Parameter  Sweep Parameter
. Rotate the scroll wheel to view

7. PressReturn to return to the

previous menu.

26
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Selecting a Waveform

Square Wave

Example: Square wave, 3Vpp, 75% duty cycle, 1kHz.

Output: 1. PressWaveform and

select Square (F2).

2. Press Duty (F1), 7 +5

+ %(F2).
Input: N/A 3. PressFreqg/Rate, 1 + (Eorod iG
Presse

4. PressAMPL followed

by, 3 + VPP (F5).
5. Press theOutput key.

Ramp Wave

Example: Ramp Wave, 5Vpp, 10kHz, 50% Symmetry.

Output: 1. Press theWaveform

key, and selectRamp

(F4).
2. Press SYMF1),5+0
+9%(F2).

Input: N/A 3. Press theFreg/Rate

key then 1 + 0 + kHz
(F4).

27
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4. Pressthe AMPL key

then 5 +VPP (F5).

5. Press the Qutput key.

Sine Wave

Example: Sine Wave, 10Vpp,100kHz

Output: 1. Pressthe Waveform

key and select Sine

(F1).
2. Pressthe Freg/Rate  (forod o
Input: N/A key, followed by 1 + 0

+0 + kHz (F4).

3. Press the AMPL key,

followed by 1 + 0
+VPP (F5).

4. Pressthe output key.

28
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Modulation

AM

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

Output: 1.

Input: N/A 3.

Pressthe MOD key Lne

and selectAM (F1).

Press Waveform and

select Sine (F1).

Press the Freg/Rate

key, followed by 1 +
kHz (F4).

. Pressthe MOD key,

select AM (F1), Shape =
(F4), Square (F2).

Pressthe MOD key,

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

Pressl + 0+ 0 + Hz

(F2).

. Pressthe MOD key, .)

select AM (F1), Depth
(F2).

. Press8 + 0 + % (F1).

Press MOD, AM (F1), .)
Source (F1), INT (F1).

29
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10.Pressthe output key.

FM

Example: FM modulation. 100H z modulating square wave. 1kHz
Sine wave carrier. 100 Hz frequency deviation. Internal Source.

Output: 1. Pressthe MOD key LNC EL
= and select FM (F2).

2. PressWaveform and

select Sine (F1).

Input: N/A 3. Pressthe Freg/Rate

key, followed by 1 +
kHz (F4).

4. Pressthe MOD key, e L —
select FM 2), Shape
(F4), Square (F2).

5. Press the MOD key, -

select FM (F2), FM

Freq (F3).
6. Press1+0+0+Hz G
Pres

7. Pressthe MOD key, -

select FM (F2), Freq

Dev (F2).
8. Press1+0+0+Hz G
Pres

30
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9. Press MOD, FM (F2), .)
Source (F1), INT (F1).

10.Pressthe Output key.

FSK Modulation

Example: FSK modulation. 100Hz Hop frequency. 1kHz Carrier
wave. Sinewave. 10 Hz Rate. Internal Source.

Output: 1. Pressthe MOD key  ("inc ) M=
and select FSK (F3). —

2. Press Waveform and

selectSine (F1).

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

key, followed by 1 +
kHz (F4).

4. Press the MOD key, .)

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

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

select FSK (F3), Hop

Freq (F2).
7. Pressl+0+0 + Hz
(F3).

8. PressMOD, FSK (F3), .
Source (F1), INT (F1).

31
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9. Pressthe output key.

PM Modulation

Example: PM modulation. 800Hz sinusoidal carrier wave. 15 kHz
modulating sine wave. 50ephase deviation . Internal Source.

Output: 1. Press Waveform and

select Sine (F1).

2. Pressthe MOD key LNe

and select PM (F4).

Input: N/A 3. Pressthe Freg/Rate

key, followed by 8 + 0
+ 0 + Hz (F3).

4. Pressthe MOD key, >
selea PM (F4), Shape
(F4), Sine (F1).

5. PressMOD, then PM -

(F4), PM Freq (F3).

6. Press 1+ 5 + kHz

(F3).
7. PressMOD, PM (F4), u
PresshOD,
8. Pressb + 0 + Degree df qid
Prs

9. PressMOD, PM (F4), ( \ )
Source (F1), INT (F1). .

32
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10.Pressthe Output key.

SUM Modulation

Example: SUM modulation. 100Hz modulating square wave, 1kHz
sinusoidal carrier wave, 50% SUM amplitude, internal source.

Output: 1. Press the MOD key, LNC RTL
then SUM (F5).

2. PressWaveform, and

selectSine (F1).

Input: N/A 3. PressFreg/Rate

followed by 1 + kHz
(F4).

4. Pressthe MOD key,
SUM (F5), Shape (F4),
Square(F2).

5. Pressthe MOD key .)

and selectSUM (F5),
SUM Freq (F3).

6. Pressl + 0+ 0 + Hz

(F2).

7. Pressthe MOD key .)

and selectSUM (F5),
SUM Ampl (F2).

8. Press5 + 0 +% (F1).

33
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9. PressMOD, SUM -

(F5), Source (F1), INT
)
10.Pressthe Output key.

Example: Frequency Sweep. Start Frequency 10mHz, Stop frequency
1MHz. Log sweep, 1 second sweep, Marker Fequency 550 Hz,

Manual Trigger .

Output:

CH1

Input: N/A

34

1. PressSweep, Start -

(F3).

2. Pressl + 0 + mHz

(F2).

3. PressSweep, Stop

(F4).

4. Pressl + MHz (F5).

5. PressSweep, Type -

(F2), Log (F2).

6. PressSweep, More -

(F5), SWP Time (F1).

7. Pressl + SEC (F2).

8. PressSweep, More -

(F5), Marker (F4),
ON/OFF (F2), Freq

(F1).
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9. Press5+ 5+ 0 + Hz

(F3).

10.Pressthe Output key.

11.PressSweep, Source
(F1), Manual (F3),
Trigger (F1).

Burst

Example: Burst Mode, N-Cycle (Internally triggered), 1kHz burst
frequency, Burst count = 5, 10
Internal trigger, 10 us delay, rising edge trigger out

Output: 1. PressFREQ/Rate 1

kHz (F4).

2. PressBurst, N Cycle

(F1), Cycles (F1).

Input: N/A 3. Press5 + Cyc (F2).
4. PressBurst, N Cycle

(F1), Period (F4).

5. Pressl +0 + msec

(F2).

6. PressBurst, N Cycle

(F1), Phase (F3).

7. Press0 + Degree (F2).

8. PressBurst, N Cycle s y :
(F1), TRIG set (F5),
INT (F1).

35
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9. PressBurst, N Cycle . »
(F1), TRIG set (F5),

CdK x

Delay (F4).
10.Pressl + 0 + uSEC t RDB
P

11.PressBurst, N Cycle
(F1), TRIG set (F5),
TRIG out (F5),

ONJ/OFF (F3), Rise
(F1).

12.Press theOutput key.

36
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ARB

ARBIAdd Builtin Waveform

Example: ARB Mode, Exponential Rise. Start 0, Length 100, Scale
327.

Output: 1. PressARB, Built in )
= (F3), Wave (F4), \

Math(F2), use the

scroll wheel to select

Exporise and then
press Select(F5).

2. PressStart (F1), 0 +

Enter (F2), Return.

3. PressLength (F2),

100, Enter (R),

Ret
Return.

4. PressScale (F3)327,
Ent F2), Ret ,
bore (o

ARB Add Point

Example: ARB Mode, Add point, Address 40, data 300.

Output: 1. PressARB, Edit (F2), .)

Point (F1), Address
o

2. Press4 + 0 + Enter

(F2), Return
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3. PressData (F2),

3+0+0, Enter (F2).

ARB Add Line

Example: ARB Mode, Add line, Address:Data (10:30, 50:100)

Output: 1. PressARB, Edit (F2),

Line (F2), Start ADD

ne
2. Pressl + 0 + Enter

(F2), Return.

3. PressStart Data (F2),

3 + 0, Enter (R),

Return.
4. PressStop ADD (F3),

5+ 0, Enter (R),

.Refturn
Return.

5. PressStop Data (F4),

1+ 0 +0, Enter (R2),
Return, Done (F5).

ARRBIJ Output Secton

Example: ARB Mode, Output ARB Waveform, Start 0, Length 1000.

Output: 1. PressARB, Output .)

(F4).

2. PressStart (F1), 0 + e -
Enter (F2), Return.
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3. PressLength (F2), 1 +
0 + 0, Enter (R), ..-
Return. @
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Utility Menu

Save

Example: Save to Memory file #5.

1. PressUTIL, Memory

(F1), Store (F1).

2. Choose asetting
using the scroll wheel @ Cnnu
and press Done (F5).

Recall

Example: Recall Memory file #5.

1. PressUTIL, Memory

(F1), Recall (F2).

2. Choosea setting m

using the scroll wheel
and press Done (F5).

Cnnd

40



GUYINSTEK QUICKREFERENCE

Frequency Counter

Frequeny Counter

Example: Turn on the frequency counter. Gate time: 1 second.

Output: N/A 1. PressUTIL, Counter TS
(F5).

. PressGate Time (F1),

and press 1 Sec (F3)
to choose a gate time
of 1 second.

. Connect the signal of interest to the Frequency
counter input on the rear panel.
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Coupling

Frequency Coupling

Example: Frequency Coupling

1. PressUTIL, Dual TsH

Chan (F4) to enter the
coupling function.

2. PressFreq Cpl (F1)to

select the frequency
coupling function .

3. Press Offset (F2). The

offset is the frequency
difference between
CH1 and CH2. Use
the number keys or
scroll wheel to enter
the offset.

Amplitude Coupling

Example: Amplitude Coupling

1. PressUTIL, Dual }

Chan (F4) to enter the
coupling function.

2. Press Ampl Cpl (F2),

ON (F1) to select the
amplitude coupling
function .
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3.

Tracking

Couples the amplitude and offset between both
channels. Any changesin amplitude in the
current channel are reflected in the other
channel.

Example: Tracking

1.

PressUTIL, Dual

Chan (F4) to enter the
coupling function.

Press Tracking (F3),

ON (F2) to turn on
the tracking function.

When tracking is turned on, parameters such as

amplitude and frequency from the current
channel are mirrored on the other channel.
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Menu Tree

Conventions Use the menu trees as a handy reference for the
function generator functions and properties. The AFt
2225menu system is arranged in a hierarchical tree.
Each hierarchical level can be navigated with the
operation or soft menu keys. Premg the Return key
will return you to the previous menu level.

Waveform

| | | |

[ sine | Square | Pulse | Ramp | Noise |

Duty Width SYM
% nSEC %
uSEC
mSEC
SEC
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ARBDisplay

Display

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

[ stat | Low ]

Clear Clear
Enter Enter

[ Length | High ]
Clear Clear
Enter Enter

[ Center | cCenter |
Clear Clear
Enter Enter
Zoom in Zoom in

Zoom out Zoom out
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ARBEdit

[ Point | Line | Copy | Clar | Protect |

[ Address I Start ADD ] Start I Start I All ]

Clear Clear Clear Clear Done
Enter Enter Enter Enter Start
[ Data | StatData | Length | Length |~
Clear Clear Clear Clear Enter
Enter Enter Enter Enter Length ]
[ Stop ADD | Paste To Done Cioar
Clear Clear All Enter
Enter Enter Done Done
[ StopData | Done Unprotect
Clear Done
Enter

Done

ARB Built In

Built in

[ sStat | Length | Scale | wave | Done |

Clear Clear Clear |
Enter Enter Enter
Common
Math
Window
Engineer
Select
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ARBSave

[ stat | Length | Memory | usB | ]
Clear Clear | |
Enter Enter
[ Sselect Select

New Folder

Enter Char
Back Space
Save

Enter Char
Back Space
Save

ARBLoad

47



GYINSTEK

AFG2225 Series User Manual

ARBOutput
Output
[ Start I Length ]
Clear Clear
Enter Enter
MOD
LNC
([ av» | ™ | Fk | pPv | sum |
[ Source | Source | Source | Source | Source |
Int Int Int Int Int
EXT EXT EXT EXT EXT
[ Depth | FreqDev | HopFreq | Phase Dev | SUM Ampl |
% uHz uHz Degree %
AM Freq mHz mHz [ PMFreq ] SUMFreq |
mHz kHz kHz mHz mHz
Hz MHz MHz Hz Hz
kHz kHz kHz
:! FMFreq | FSKRate }
Shape — ———{__ Shape | Shape |
Sine Hz Hz Sine Sine
Square kHz kHz Square Square
Triangle MH Triangle Triangle
UpRamp ‘ UpRamp UpRamp
DnRamp Sine DnRamp DnRamp
Square
Triangle
UpRamp
DnRamp
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SWEEP

RV DDO

[ souce | Type | sStat | Stop | More |

Int Linear uHz uHz Go to the
EXT Log mHz mHz Sweep -
Manual Hz Hz More menu
Trigger kHz kHz
MHz MHz
SWEEPMore

More

[SWP Time] Span [ Center I Marker ]

mSEC uHz uHz Freq
SEC mHz mHz uHz
Hz Hz mHz
kHz kHz k':‘z
z
MHz MHz MHz
ON/OFF
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[ Cycles | Infinite | Phase | Period |TRIG Setup ]
Clear Clear uSEC Int
Cyc Degree mSEC EXT

SEC Rise

Fall

Trigger

nSEC

USEC

mSEC

SEC

TRIG out

Rise

Fall

ON/OFF

Burstd Gate
[ Polaity | Phase |

Pos Clear
Neg Degree
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UTIL

[ Memory | Cal. | System [ DualChan | Counter |

[ store Self Test | Language | FreqCpl | Gate Time ]
Done Software English Off 0.01 Sec
- Offset 0.1 Sec
Recall Version Help Ratio 1 Sec

DDCI’n‘i Upgrade Select Ampl Cpl 10 Sec
__e ete Beep of

Done On

Delete Al
Done Off
On

Inverted

CH1/CH2

CH1/CH2

[ Load I Phase I DSOLink]

50 OHM Phase CH1
High Z Degree CH2
CH3
CH4

Search

51



GYINSTEK

Default Settings

The Preset key is used to restore the default panel

AFG2225 Series User Manual

settings. e
Output Settings Function Sine Wave
Frequency 1kHz
Amplitude 3.00 Vpp
Offset 0.00V dc
Output units Vpp
Output terminal 50V

Modulation
(AM/FM/FSK/
PM/SUM)

Swee

52

Carrier wave
Modulation wave
AM depth

FM deviation
FSKhop frequency
FSKfrequency

PM phase deviation
SUM amplitude

Modem status

Start/Stop frequency
Sweep time
Sweep type

Sweep status

1kHz sine wave

100Hz sine wave

100%
100Hz
100Hz
10Hz
1808
50%
Off

100Hz/1kHz
1s

Linear

Off
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Burst

System Settings

Trigger

Calibration

Burst frequency
Ncycle

Burst period

Burst starting phase

Burst status

Power off signal
Display mode
Error queue
Memory settings
Output

Trigger source

Calibration Menu

1kHz
1
10ms
Oe
Off

On

On
Cleared
No change
Off

Internal (immediate)

Restricted
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OPERATION

The Operation chapter shows how to output basic waveform
functions. For details on modul ation, sweep, burst and arbitrary
waveforms, please see the Modulation and Arbitrary waveform
chapters on pages64 and 147.

Select a Waveform......coooiiiiiiiiic e, 55
SINE WAVE.......coiiiiiieiiee et 55
SQUAIE WAVE.......eeiiiiiiiiiiiieieee et 56
Setting the Pulse Width..........oooooiiiiiiiiiiee e 57
Setting a Ramp Waveform..........cccooveeeeiiiieniieee e 58
Selecting a Noise WBTOrM.........cccoeevvvieeiiiiieeee e 59
Setting the FrequenCy........ccccovvveeeeiiiieeeiiee e 60
Setting the Amplitude............ccccooiiiiiiiiinii s 62
Setting the DC OffSeLt........oocviiiieiiiiiiiieeee e 63
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Select a Waveform

The AFG-2225 can output 5 sandard waveforms: sine, square, pulse,
ramp and noise.

Sine Wave

Panel Operation 1. Press theWaveformkey.

2. PressF1 (Sine)

CH2 orF 500
FREQ: 1.000000 kHz| FRECQ: 1.000000 kHz
AMPL: 3.000 Ved AMPL: 3.000 WPH
Offset: 0.00 Vboc||Offset: 0.00 Vbc
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Square Wave

Panel Operation 1.

Press the Waveform key.

. PressF2 (Square)to create a

square waveform.

Press F1 (Duy). The Duty Ct
parameter will be highlighted
in the parameter window.

4. Use thearrow keys and scroll
wheel or number pad to enter @ © ©
the Duty range. 0O,

5. Press R (%) to select % units.

Range Frequency Duty Range

OLOOKHz 1.0%6~99.0%
100kHz~OLMHz 10.0%6~90.0%
>1MHz~25MHz 50% (Fixed
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[EHT on 500 [CH2 oFF 500

FREQ: 1.000000 kHz

FREQ: 1.000000 kHz

AMPL: 3.000 Vpr

AMPL: 3.000 VpH

Offset: 0.00 VbC

i L 1/FREG— |

Setting the Pulse Width

Offset: 0.00 VbC

-i L 1/FREG—|

Uty |

Panel Operation 1. Press the Waveform key.

2. PressF3 (Pulse)to create a

pulse width waveform.

parameter will be highlighted
in the parameter window.

Ot kd

3. Press F1 (Width). The Width

4. Use thearrow keys and scroll
wheel or number pad to enter

the pulse width.

©
0]

0Yo)
oYo)
0O®
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5. Press F2~F5 choose the unit [Re ~ (B

range.
Range Pulse Width 20ns~1999.9s
& Minimum Pulse Width  Frequerty O25MHz: 20ns
Note pulse width.
FrequencyO100kHZ:
1/4096 duty cycle.
Resolution FrequencyO25MHz: 20ns
pulse width.
FrequencyOLO0KHZ:
1/4096duty cycle.
[CH1 on s0@|/CH2 oFr 00 |STT
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 VP [AMPL: 3.000  Ver| :
Offset: 0.00 Voc|Offset: 0.00 Vig

1/FREG— |

Setting a Ramp Waveform

Panel Operation 1. Press theWaveform key.

2. PressF4 (Ramp) to create a Qlo
ramp waveform .

3. Press F1 (SYM). The SYM RXL

parameter will be highlighted
in the parameter window.
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A
L 1/FREG— | |¢ 1.r|=nEQ—h;|
4. Use thearrow keys and scroll © ©
wheel or number pad to enter & © ©
the symmetry percentage. O]
oJo)e)
5. Press R (%) to choose % %
units.
Range Symmetry 0%~100%

[CH1 on 500 | /CH2 orF 500

FREQ: 1.000000 kHz

FREQ: 1.000000 kHz

AMPL: 3.000 \pp

AMPL: 3.000 \pp

Offset: 0.00 VbcC

i L 1/FREG—jw|

Selecting a Noise Waverm

Offset: 0.00 VbcC

i L 1/FREG—Jw|

Panel Operation 1. Press theWaveform key.

2. PressF5 (Noise).
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H1 on 500 | ICH2 on 500
FRECQ: 1.000000 kHz
AMPL: 3.000 AMPL: 3.000 VPP

VPP
Offset: 0.00 Voc| Offset: 0.00 WCE

Setting the Frequency

Panel Operation 1. Press theFREQ/Rate key.

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

CH1 on 500 | CH2 ofF 500
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vep| AMPL: 3.000 VPH
Offset: 0.00 Voc||Offset: 0.00 Voc

3. Use thearrow keys and scroll © ©
wheel or number pad to enter
the frequency.
CO®
4. Choose a frequency unit by toy [Eatll Loy
pressing F1~F5.

Range Sine wave 1leHz~25MHz
Square wave 1leHz~25MHz
Pulse wave 50Hz~25MHz
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Ramp wave leHz~1MHz

CH1 on 500 | CH2 oFF 500
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vpr| AMPL: 3.000 VPH
Offset: 0.00 Vool |Offset: 0,00 Yoo
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Setting the Amplitude

PanelOperation 1. Press theAMPL key.

. The AMPL parameter will become highlighted

in the parameter window.

[CH1 on 500 | [CH2 ofF 500

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Ved|AMPL: 3.000 VPH
Offset: 0.00 Voc| Offset: 0.00 Yoo

62

. Use thearrow keys and scroll
wheel or number pad to enter & © ©
the amplitude. (0)0)
. Choose a unittype by Al i
pressing F1~F5.
50Y oad High Z
Range ImVpp~10Vpp 2mVpp~20Vpp

Unit Vpp, Vrms, dBm
ICH1 on 800 | [CH2 orF 500

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

AMPL: 3.000 Ved |AMPL: 3.000 VrH
Offset: 0.00 Voc| Offset: 0.00 \mcm
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Setting the DC Offset

Panel Operation 1.

. Use thearrow keys and scroll ¢

. Press A (mVDC) or F2 (VDC)

Press the DC Offset key.

CB Neg ds)

. The DC Offset parameter will become

highlighted in the param eter window.

[CH1 on 50| [CH2 o 500
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz | ==
AMPL: 3.000 Vpp||AMPL: 3.000  Vep|
Offset: 0.00 Vbc||Offset: 0.00 VDC|j'e

wheel or number pad to enter
the DC Offset.

0J010J0C]
@OOO

ai ©1010)0]
‘A :

to choose a voltage range.

50Y o&d
Range +5Vpk
[CHT SN 5001 [CH2 oFF 500
FREQ: 1.000000 kHz | FREQ: 1.000D0D k Hz | Se—__

AMPL: 3.000 Vpp| AMPL: 3.000  Wpp|
Offset: 0.00 Voc]|Offset: 0.00 Yoc

i |¢ 1 .anEQiH
0.00voC

i |‘» 1JFREQ1P]
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M ODULATION

The AFG-2225Series Arbitrary Function Generators are able to
produce AM, FM, FSK, PM and SUM modulated waveforms.
Depending on the type of waveform produced, different modulation
parameters can be set.Only one modulation mode can be active at
any one time. The function generator also will not allow sweep or
burst mode to be used with AM/FM. Activating a modulation mode
will turn the previous modulation mode off.

Amplitude Modulation (AM) ..o 66
Selecting AM Modulation............cccceeviieeeeiieeeinieneennd 67
AM Carrier SNaPE........cccvveviiiiieiiiereee e 67
Carrier FrEQUENCY. .....ccvvvieriieeeiirieeereee e neee e 68
Modulating Wave Shape...........cccovcvviiiiiienniieeeiiee e 69
AM FrEQUENCY....cciiiiiiiiiiiiie et 70
Modulation Depth.........cceeeiiiiiiiiiiie e 12
Selecting the (AMModulation Source............ccccvvveernn.. 73
Frequency ModulationFM) ..........coooiiiiiire e 75
Selecting Frequency Modulation (FM)...........c.c.cccuveee.. 76
FMCarrier Shape........cccccooveeiiiiiiesiiieeniee e 6
FM Carrier FrEQUENCY........ccciireeeaiiiieereee e 7
FM Wave Shape........cccocciiiiiiiiieeeiee e 78
FM FreqUENCY.......oviiiiieiiiiiieee e 79
Frequency Deviation...........cccceeevveieiieee i 81
Selecting (FM) Modulation SOUrce............coccvvvveereeeienns 82
Frequency Shift Keying (FSK) Modulatian.................... 84
Selecting FSK Modulation............ccvvvvireeiiiiieeree e 85
FSK Carrier Shape........cccveviiiiiiiiieeeieee e 85
FSK Carrier FreqUeNCY.........c.ceeuriviiiiiieeeiiiee e 86
FSK HOP FreqUENCY........cccoiiiiiiiiiieiieeiieec e 87
FSK RALE.....ceiiiiiiieiie e 88
FSK SOUIMCE....ciiiiiiiiiiiiiee e 90
PhaseModulation (PM) ..........cocoiiiiiiiie 91
Selecting Phase Modulation (PM)...........ccccoeiiiiiiiineen.n. 92
PM Carrier Waveform..........ccocoveeiiivieiieee e 93
PM Carrier FIEQUENCY.....ccceeeiiiiiiiiieeae e 93
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PM Wave Shape.........ccoccvviiiiei i 94
PM FreQUENCY......uuuruurririiiniininiernnererererererererererererenenee 95
Phase Deviation............ceeeiriiieiiiiee e 97
Select the PM SOUICE........ceveiviiiiiiiieeee e 98
SUM modulation..........coviiiiiii e 100
Selecting SUM modulation..............cccoevvvverieeeeiinnnnnn.. 101
SUM Carrier Waveform.........cccoccveeviieeeiieee s, 101
SUM Carrier FreqQUENCY........ceeveeeiiciiviieeeeeeciiiieeeee e 102
SUM Waveform.........ccooiiviiiiieeeiiee e 103
Modulating Waveform Frequency.........cccccceeeevveivneenn.. 104
SUM AMplitude.......ccovveeieiiiiieeee e 105
Select the SUM Amplitude Source..........ccceeevvveeenen. 106
FreqUENCYSWEE .. et e 108
Selecting Sweep MOde.......ccveeveiiiieeiiiiienee e 109
Setting Start and Stop Frequency..........ccccevvveeeevieenne 109
Center Frequency and Span.........ccoccceeeeviiveeenseeennnnee 111
SWEEP MOUE......ieiieeiiiiie et 113
SWEEP TIME...eeiiiiiiiii e 114
Marker FrEQUENCY.......cocueeeiiiieeeeiieeeiieee s nieeeeeiiee e 115
Sweep Trigger SOUICE.......uuvievieeeee e esiieeeeeeeee e 116
BUISt MOAE.. .. e 118
Selecting Burst Mode...........coovvivveiiiiiennieee e 119
BUIrSt MOAES.......ciiiiiiiiiiiiiiiei e 119
BUISt FIEQUENCY. ....ceiiiiiiiiiiieie e 120
Burst Cycle/Burst COUNL.........ccovovvvieriiieeieee e 121
Infinite BUrst COUNt.........coooiiiiiiiiiiee e 123
BUISt Period..........cooiiiiiiiiiiieieeeieece e 123
BUISt PhaSe.........coiiiiiiiiiiiiiei e 125
BUrSt THOQEr SOUICE.....ccoiiiiieiiiiie et 126
BUISE DEIAY.....eeeeiiiiieeiiiiee et 128
Burst Trigger QUIPUL........cccvvvieiiiieeeiiee e 129
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Amplitude Modulation(AM)

An AM waveform is produced from a carrier waveform and a
modulating waveform. The amplitude of the modulated carrier
waveform depends on the amplitude of the modulating wavefo rm.
The AFG-2225function generator can set the carrier frequency,
amplitude and offset as well as internal or external modulation
sources.
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Selecting AM Modulation

Panel Operation 1. Press theMOD key. (ine )

2. PressF1 (AM).
CH1 on s0a | CH2 on 500

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vepl AMPL: 3.000 WpP
Offset: 0.00 Voc| Offset: 0.00 Vbc

AM Depth: 100.0 % |*"
AM Freq:100.000 Hz|™,

AM Carrier Shape

Background Sine, square, ramp pulse or arbitrary waveforms
can be used as the carrier shape. The default
waveform shape is set to sine. Noise is not
available as a carrier shape. Before the carrier
shape can be selected, choose AM modulation
mode, seeabove.

Select a Standarcl. Press theWaveform key.
Carrier Shape

2. Press F1~H to choose the
carrier wave shape.

E3

. H
!
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Select an 3. See the Arbitrary waveform  Page37
Arbitrary quick referenceor chapter to Pagel47
Waveform Carrier  use an arbirary waveform.

Shape.

Range AM Carrier Shape sine, squareRampPulse,

arbitrary waveform

Carrier Frequency

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

Panel Operation 1. With a carrier waveform
selected press the
FREQ/Rate key.

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

ICH2 OFF 50!1]
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Ved AMPL: 3000 VPR
Offset: 0.00 Voc| Offset: 0.00 Yoo

Type: AM

Source: INT

Shape: Sine

AM Depth: 100.0 % |am
AM Freq:100.000 Hz

L 1 #FREQ—}{

3. Use thearrow keys and scroll
wheel or number pad to enter & © ©®
the carrier frequency. ©0)JO)
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4. Press A~F5to select the toy (Kl LGy
frequency range.
Range Carrier Shape Carrier Frequency
Sine wave leHz~ 25MHz
Square wave leHz~25MHz
Ramp wave leHz~1MHz
Pulse wave 500uHz~25MHz

Default frequency 1 kHz

Modulating Wave Shape

The function generator can accept internal as well as external
sources. The AFG2225has sine, square, triangle, up ramp and down
ramp modulating waveform shapes. Sine waves are the default

wave shape.

Panel Operation

1. Press theMOD key. (.
N7

. PressF1 (AM).
. PressF4 (Shape)
. Press F1 ~ F5 to select the ~

waveform shape.

. PressReturn to return to the

previous menu.

Note

Square wave 50% Duty cycle
UpRamp 100% Symmetry
Triangle 50% Symmetry
DnRamp 0% Symmetry
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[CH1 oFr 500 | [CH2 o 500 |
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vee |AMPL: 3.000 WrH
Offset: 0,00 Voc| Offset: 0.00 Vo

[\ |
UpRamp
| |

i |¢ 1/FREG— |

AM Frequency

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

Panel Operation 1. Press theMOD key. )

2. PressF1 (AM).
3. PressF3 (AM Freq)

4. The AM Freq parameter will become
highlighted in the Waveform display area.
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[CH1 on 502 1/CH2 oFF 500

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

AMPL: 3.000 Vep AMPL: 3000 VrH
Offset: 0.00 Voc| Offset: 0.00 WCE

100.000 Hz

N
(s)

5. Use thearrow keys and scroll
wheel or number pad to enter ®
the AM frequency.

)OO0,

0JO010,

6101020
O
i

6. Press F1~F3 to select the W ~ ([T
frequency range.

Range Modulation frequency 2mHz~20kHz
Default frequency 100Hz
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Modulation Depth

Modulation depth is the ratio (as a percentage) of the unmodulated
carrier amplitude an d the minimum amplitude deviation of the
modulated waveform. In other words, modulation depth is the
maximum amplitude of the modulated waveform compared to the
carrier waveform as a percentage.

Panel Operation 1. Press theMOD key. )

2. PressF1 (AM).
3. PressF2 (Depth).

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

oN 500 | CH2 oFF SOQIE
FREQ: 1.000000 kHz | FREC: 1.000000 kHz
AMPL: 3.000 Vee AMPL: 3.000 VPH
Offset: 0.00 Voc||/Offset: 000 Voo

Type: AM
Source: INT
Shape: Sine

AM Freq:100.000 Hz|,:

5. Use thearrow keys and scroll
wheel or number pad to enter & ©
the AM depth. 0JOJR0;

6. Press F1 (%) to choose % %
units.
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Range Depth 0%~120%

Default depth 100%
Note When the modulation dpth is greater than 100%, the

output cannot exceed +5VPeak (I0Koad).

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 th
modulation depth is set to 100%, then the maximum
amplitude is +5V, and the minimum amplitude iSV.

Selecting the (AMModulation Source

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

Panel Operation 1.

Press theMOD key. ’LNc)
NS

PressF1 (AM).
PressF1 (Source).

. PressFL(INT) or F2(EXT)to ([ ~

select the modulation source.

. Press Return to go back to the

previous menu.

External Source Use the MOD INPUT terminal
on the rear panel when using an
external source.

Trigger MOD

© 0
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Note If an external modulation source is selected,
modulation depth is limited to + 5V from thé\OD
INPUT terminal on the rear panelFor example, if
modulation depth is set to 100%, then the maximum
amplitude is +5V, and the mmiimum amplitude is-5V.

[CAToN 500 [CH2 on 500 | BN

FREQ: 1.000000 kHz | FREC: 1.000000 kHz
AMPL: 3.000 Ve AMPL: 3.000 Wep,
Offset: 0.00 Voc| Offset: 0.00 Vbc

Source: EXT
Shape: -----

AM Depth: 100.0 %

o
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Frequency Modulatior{FM)

A 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 AFG-2225function generator, only one type of
modulated waveform can be created at any one time.

it

¥ [ i

1.81863kHz )

75



GUYINSTEK AFG2225 Series User Manual

Selecting Frequency ModulatiofiFM)

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

Panel Operation 1. Pressthe MOD key. LNC

[CAT N 502 [CH2 on 500 =
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

AMPL: 3.000 Vpp| AMPL: 3.000 VPR .
Offset: 0.00 Voc||Offset: 000 Voo| il iy

2. PressF2 (FM).

Type: FM
Source: INT
Shape: Sine

FM Freq:100.000 Hz [*"
FM Dev:100.000 Hz [ocp

FMCarrier Shape

Background The default waveform shape is set to sine. Noise
and pulse waveforms cannot be used as a carrier
wave.

Panel Operation 1. Press theWaveform key.

2. PressF1~H to select the
carrier shape.

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

When using the AFG-2225 function generator, the carrier frequency
must be equal to or greater than the frequency deviation. If the
frequency deviation is set to 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 select the carrier
frequency, press the

FREQ/Rate key.

in the parameter window.

QOFF 505

FREQ: 1.000000 kHz

EQDP

. The FREQ parameter will become highlighted

ICH2 oFF 500 |

FREQ: 1.000000 kHz

AMPL: 3.000 Vrp

AMPL: 3.000 VPH

Offset: 0.00 VoC

Offset: 0.00 Vo

. Use thearrow keys and scroll @ ® @

wheel or number pad to enter @

the carrier frequency.

. Press A~F5 to select the

frequency unit.

@O

g
i

®©

Range

Carrier Shape
Sine

Carrier Frequency
1leHz~25MH
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Square 1leHz~15MHz
Ramp leHz~1MHz
Default frequency 1kHz

FM Wave Shape

The function generator can accept internal as well as external
sources. The AFG2225has sine, square triangle, positive and
negative ramps (UpRamp, DnRamp) as the internal modulating
waveform shapes. Sine is the default wave shape.

Background 1. SelectMOD. LNC

2. PressF2 (FM).
3. PressF4 (Shape)
4. Press F1 ~ F5 to select the ~

waveform shape.

5. PressReturn to return to the
previous menu.

Range Square wave 50% Duty cycle
UpRamp 100% Symmetry
Triangle 50% Symmetry
DnRamp 0% Symmetry
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[EATorrs0a] [CH2 oFF 50 |
FREQ: 1.000000 kHz | FREQ: 1.000000 kHzl

AMPL: 3.000 Vep AMPL: 3000 Ve
Offset: 0.00 Voc| Offset: 0,00 Wc@

Type: FM " y
Source: INT x Triangle
Shape: Sine T bR

FM Freq:100.000 Hzanp

FM Dew:100.000 Hz|peo

FM Frequency

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

Panel Operabn 1. Press theMOD key. m

2. PressF2 (FM).
3. PressF3 (FM Freq).
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4. The FM Freqparameter will become

highlighted in waveform display panel.

[EAT onTe0n) [CH2 oFr 50 |

FREQ: 1.000000 kHz | FRECQ: 1.000000 kHz

AMPL: 3.000 Vee AMPL: 3.000 VPH
Offset: 0.00 Voc| Offset: 0.00 WCE

Type: FM
Source: INT
Shape: Sine

FiM Dev:100.000 Hz|,:

i |1~ 1 anEa—ii

100.000 Hz

5. Use thearrow keys and scroll & ©
wheel or number pad to enter © © ©
the FM frequency.
oJo)e!
. Press F1~F3 to select the 1oy [kl oy
frequency unit.

Range

80
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Frequency Deviation

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

Panel Ogeration 1. Press theMOD key. ’LNC
|

2. PressF2 (FM).
3. PressF2 (Freq Dev).

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

CH1 on 500 CH2 oFF 500 IE
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

AMPL: 3.000 Ved AMPL: 3000 VrH
Offset: 0.00 Voc| Offset: 0.00 Vo

wheel or number pad to enter & © ©
the frequency deviation. ©)]
®
0O ==
6. Press F1~ F5 to choose the oy |
frequency units.
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Range Frequency Deviation DC~25MHz
DC~15MHz(square)
DC~1MHz Ramp
Default depth 100Hz

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 theMOD key. LNC

2. PressF2 (FM).
3. Press A (Source)
4. To select the source, press Fl - -

(Internal) or F2 (External).

5. Press Return to return to the
previous menu.

External Source Use the MOD INPUT terminal N
on the rear panel when using an
external source.
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Note If an external modulating source is selected, the
frequency deviation is limited to the + 5V MOD
INPUT terminal on the rear panel. The frequency
deviation is proportional to the signal level of the
modulation in voltage. For example, if the
modulation in voltage is +5V, then the frequency
deviation would be equal to the set frequency
deviation. Lower signal levels reduce the
frequency deviation while negative voltage levels
produce frequency deviations with frequencies
below the carrier waveform.

ICH2 orr 500 | AN
FREQ: 1.000000 kHz| FREQ: 1.000000 kHz | ===
AMPL: 3.000 Vpp AMPL: 3.000 VPP —
Offset: 0.00 Voc| Offset: 0.00 Voc| |40

Type: FM
Source: EXT

FM Dev:100.000 Hz

i |4~ 1/FRE
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Frequency Shift Keying (FSK) Modulation
Frequency Shift Keying Modulatio n 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. When FSK
modulation is enabled, any other modulation modes will be

disabled. Sweep and Burst also cannot be used with FSK modulation.
Enabling FSK will di sable Sweep or Burst mode.

N

Y
\Nﬂ,‘y/’/o'st

5427280z )
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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 theMOD key.

2. PressF3(FSK). ER) e

ICH1 on 500 (CH2 on 500 | ETEY
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

AMPL: 3.000 Vel AMPL: 3.000 Yer| )
Offset: 0.00 Voc||[Offset: 0.00 vVoc|labliNg |

'FSK Rate |

g

Hz

Al

D

F Y
100000 He | ¥
1/FREG—»|

FSK Carrier Shape

Background The default waveform shape is set to sine. Noise
waveforms cannot be used as carrier waves.

Panel Operation 1. Press theWaveform key.

carrier wave shape.

2. Press F1~R to choose the ~

Range Carrier Shape Sine, SquarePulse,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 the FREQ/Rate key to
select the carrier frequency.

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

ICH1 cFF 500 | ICH2 oFF 500 | [FT
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vep AMPL: 3.000 YPH
Offset: 0.00 Voc|Offset: 0.00 Yoc||{meilsFs

Phase: 0o-=
3. Use thearrow keys and scroll
wheel or number pad to enter &) © ¢
the carrier frequency. OO

4. Press H~F5to select the FSK [INe¥

5
(9]
<

frequency units.
Range Carrier Shape Carrier Frequency

Sine wave 1leHz~25MHz

Square wave 1leHz~15MHz

Ramp wave leHz~1MHz

Pulse wave 50 Hz~15MHz

Default frequency 1kHz
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FSK Hop 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. (.
N7

2. PressF3 (FSK)
3. PressF2 (Hop Freq).

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

ICH1 on 00| (CH2 orr 500 | (7R
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

AMPL: 3.000 Vep AMPL: 3000 VrH
Offset: 0.00 Voc| Offset: 0.00 Yoc

10.0000 Hz

100.000000 Hz

5. Use thearrow keys and scroll © @
wheel or number pad to enter @

the hop frequency. (0JO)
0®

@O
@
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6. Press F1~F5 to select the toy [kl LGy
frequency range.
Range Waveform Carrier Frequency
Sine wave leHz~25MHz
Square wave 1leHz~15MHz
Ramp wave 1leHz~1MHz
Pulse wave 50 Hz~15MHz

Default frequency 100Hz

FSKRate

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

Panel Operation 1. Select theMOD key. LNC

2. PressF3 (FSK)
3. PressF3 (FSKRate).

4. The FSK Rate parameter will become
highlighted in the waveform display area.
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ICH2 oFF 500 |
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vep AMPL: 3000 VrH
Offset: 0.00 Voc| Offset: 0.00 Yoc

E
=
i

100.000  Hz ampl T :

10.0000 Hz

5. Thearrow keys and scroll 0JO)
wheel or number pad to enter & © ©
the FSK rate. 0O _
0oa =
6. Press F1~H to select the Y ~ (T
frequency unit.
Range FSKRate 2mHz~100kHz
Default 10Hz
Note If an external source is selectedSK Rate settings are
ignored.
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FSK Source

The AFG-2225 accepts internal and external FSK sources, with
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 theMOD key. )

2. PressF3 (FSK)
3. PressF1 (Source)

4. PressF1 (Internal) or F2 .-...
(External) to select the FSK

source.

5. PressReturn to return to the
previous menu.

Note Note that the Trigger INPUT terminal cannot
configure edge polarity.

[CHTorrl50 21 [CH2 oFF 50 |G

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vep| AMPL: 3.000 VPP r
Offset: 0.00 Voc||/Offset: 0.00 Woc

Type: FSK
Source: EXT
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PhaseModulation (PM)

The phase deviation of the carrier waveform deviate s from a
reference phase value in proportion to changes in the modulating
waveform.

Only one mode of modulation can be enabled at any one time. If PM
is enabled, any other modulation mode will be disabled. Likewise,
burst and sweep modes cannot be usedwith PM and will be
disabled when PM is enabled.

9996201z
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Selecting Phase Modulation (PM)

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

Panel Operation 1. Press theMOD key.

CH1 on 500 ||CH2 on 500 | [ETTY
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

AMPL: 3.000 Vep|AMPL: 3.000 YrH, -
Offset: 0.00 Voc|[Offset 000 Voo|miEahiay
Type: PM —

Source: INT

Shape: Sine

4

2. PressF4 (PM).

Phase Dev: 180.0 =
PM Freq:100.000 Hz
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PM Carrier Waveform

Background PM usesa sine wave as default. Noiseand Pulse

waveform cannot be used with phase modulation.

£l En

Sinewave, Square wave,
ramp wave.

Panel Operation 1. Press theWaveform key.

2. Press F1 ~ F4 to select the
waveform.

Range Carrier Waveform

PM CarrierFrequency

Selects themaxium carrier frequency for the carrier wavefrom. The
default carrier frequency is 1kHz.

Panel Operation 1. Press theFREQ/Rate key to

select the carrier frequency.

EQDP.Q

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

ICH1 oFF 500
FREQ: 1.000000 kHz

TCHZ OFF 5OQT
FREQ: 1.000000 kHz

AMPL: 3.000 Vrp

AMPL: 3.000 VrH

Offset: 0.00 VoC

Offset: 0.00 Woc|

Use thearrow keys and scroll © ©
wheel or number pad to enter & C
the carrier frequency.

OO0 _
00

-3

Press A~F5 to select the
frequency unit.
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Range Carrier Wave Carrier Frequency
Sine wave leHz~25MH
Square wave 1leHz~15MHz
Ramp wave leHz~1MHz

Default frequency 1 kHz

PM Wave Shape

The function generator can acceptinternal or external sources The
internal sources caninclude sine, square, triangle, up ramp and
down ramp. The default wa ve shape is sine.

Panel Operation 1. Select theMOD key. LNC

. PressF4 (PM).
. PressF4 (Shape)

. Press F1~F5 to select a ~
waveform shape.

N

w

N

5. Press Return to return to the
previous menu.

Rarge Waveform
Square wave 50% Duty Cycle
Up Ramp 100% Symmetry
Triangle 50% Symmetry
Dn Ramp 0% Symmetry
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PM Frequency

CH1 oFr 500 |ICH2 oFF 500
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz

Type: PM

Source: INT
Shape: Sine

Phase Dev: 180.0 °

AMPL: 3.000 Vep AMPL: 3000 VPP
Offset: 0,00 Voc||Offset: 0.00 WCE

PM Freq:100.000 Hz |

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

Panel Operation 1.

. Press F4 (PM).

. Press F3 (PM Freq).

Press the MOD key.

. The PM Freq parameter will become

highlighted in the Waveform Display area.
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ICH2 oFF 500 |
FREQ: 1.000000 kHz | FREC: 1.000000 kHz
AMPL: 3.000 Vep AMPL: 3.000 VPH
Offset: 0.00 Voc| Offset: 000 Voo

Type: PM

Source: INT
Shape: Sine

Phase Dev: 180.0 ©

100.000 Hz

5. Use thearrow keys and scroll
wheel or number pad to enter & © ©® @
the PM frequency. 0JO)
. Press F1~F3 to select the 1oy [kl icy
frequency unit range.

Range

96
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Phase Deviation

The maximum phase deviation depends on the the carrier wave
frequency and the modulated waveform.

Panel operation 1. Press theMOD key. ’LNC
|

2. PressF4 (PM).
3. PressF2 (PhaseDev).

4. The Phase Devparameter wil | become
highlighted in the waveform display area.

ICH1 on s0a| (CH? orr 500 |EFEg
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz | ==L

AMPL: 3.000 Ved AMPL: 3000 VrH
Offset: 0.00 Voc| Offset: 0.00 Vo

Shape: Sine

PM Freq:100.000 Hz

DIOXO)

wheel or number pad to enter @ ) ®

the phase deviation. @
oJo)e!

6. Press F1 to select the phase

units.
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Range Phase deviabn/shift ~ 0~360°
Defualt phase 180°

Select the PM Source

The function generator excepts internal or external sources for phase
modulation. The default source is internal.

Panel Operation 1. Press theMOD key. )

2. Press R (PM).
3. PressF1 (Source)
4. PressF1 (INT) or F2 (EXT) to @ -

select the source.

5. Press return to return to the
previous menu.

Trigger

External Source Use the MOD INPUT terminal
on the rear panel when using an
external source.

IN

Note If the modulation source is set to external, the
phase deviation is controlled by the £5V MOD
INPUT terminal on the rear panel. For example, if
the modulation voltage is +5V, then the phase
deviation is equal to the phase deviation setting. If
the modulation voltage is less than +5V, then the
phase deviation will be less than the phase
deviation setting.
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CH1 oFF 500 |
FREQ: 1.000000 kHz

I[CH2 oFF 500

FREQ: 1.000000 kHz | 'S

AMPL: 3.000 Vrp

AMPL: 3.000

Ve,

Offset: 0.00 Voc

Source: EXT

Of fset:

L 1 #FREQLF:|

0.00 Vnc|
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SUM modulation

Sum modulation adds a modulating signal to a carrier wave.
Typically, sum modulation is use d to add noise to a carrier wave.
The modulating signal is added as a percentage of the carrier
amplitude.

If SUM is enabled, any other modulation mode will be disabled.
Likewise, burst and sweep modes cannot be used with SUM and

will be disabled when SUM is enabled.

boh b
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Selecting SUM modulation

For SUM modulation , the modulat ed waveform amplitude and
offset is determined by the carrier wave.

Panel Operation 1. Press theMOD key. (v )

CH1 on 500 | ICH2 on 500 |
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vepl AMPL: 3.000 WpP
Offset: 0.00 Voc| Offset: 0.00 Vbc

2. PressF5 (SUM).

SUM Carrier Waveform

Background . . .
The SUM carrier waveform is a sinewave by
default.
Panel Operation 1. Press theWaveform key.
2. PressF1~F5to select the
carrier waveform.
Range Carrier Waveform Sine, square, pulse, ramp

and noise wave.
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SUM Carrier Frequency

The maximum carrier frequency depends on the selected carrier
waveform. The default carrier frequency is 1kHz.

Panel Operation 1. Press theFREQ/Rate key to
select the carrier frequency.

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

/CH1 oFF 500 TCH2 OFF 509TE

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vee ARMPL: 3.000 VPR
Offset: 0.00 Voc||Offset: 0.00 Yool

3. Use thearrow keys and scroll O ©

wheel or number pad to enter

the frequency.

CO®

4. Press F1 ~ F5 to select the tcy |[Etl Loy

frequency units.

Range Carrier Waveform Carrier Frequency

Sine wave 1leHz~25MH

Square wave 1leHz~25MHz

Pulse wave 50 Hz~25MHz

Ramp wave leHz~1MHz

Default frequency 1 kHz
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SUM Waveform

The function generator can accept internal and external sources. The
AFG-2225 includes sine, squarefriangle, UpRamp and DnRamp as
internal sources. The default waveform is sine.

Panel Operation 1. Press theMOD key.

2. PressF5 (SUM).

3. PressF4 (Shape)

source waveform.

previous menu.

4. PressF1~F5to select the

5. Press Return to return to the

( tne )

~ 7

=3~ EIB

Return

Range

Square wave
Up ramp
Triangle
Down ramp

50% Duty cycle
100% Symmetry
50% Symmetry

0% Symmetry

CH1 orr 500 | [CH2 oFF 500 |

FREQ: 1.000000 kHz

FREQ: 1.000000 kHz

AMPL: 3.000 Vrr

AMPL: 3.000

Wpp

Offset: 0.00 VoC

100,000 Hz

Offset: 0.00

i L ”FRE; |

VDC

| UpRamp |

r DnRamp |
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Modulating Waveform Frequency

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

Panel Operation 1. Press theMOD key. LNC

2. Press F5(SUM).
3. PressF3 (SUM Freq).

4. The SUM Freq parameter will become
highlighted in the waveform display area.

[CHT on 56q ] [CH2 oFF 504 |

FREQ: 1.000000 kHz | FREC: 1.000000 kHz
AMPL: 3.000 Vep AMPL: 3.000 VPH
Offset: 0.00 Voc| Offset: 000 Voo

Type: SUM

Source: INT

Shape: Sine A

SUM Ampl: 50.0°% | S S

wheel or number pad to enter
the SUM frequency.

frequency units.

6. Press F1~F3 to select the oy |

Range Modulating range 2mHz~20kHz
Default frequency 100Hz
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SUM Amplitude

The SUM amplitude is the offset (in percent relative to the carrier) of
the signal that is added to the carrier.

Panel Operation 1. Press theMOD key. ’LNC
|

- [

4. In the waveform display area, the SUM Ampl

will be highlighted.

2. PressF5 (SUM).

3. PressF2 (SUM Ampl ).

ICH2 oFF 500 |
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Ved AMPL: 3000 VrH
Offset: 0.00 Voc| Offset: 0.00 Vo

Shape: Sine

SUM Freq:
100.000 Hz

5. Use thearrow keys and scroll © O C
wheel or number pad to enter & & @
the SUM amplitude . @

6. Press F1 to select the %
percentage unit.
Range Sum amplitude 0~100%
Default amplitude 50%
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Select the SUM Amplitude Source

The signal generator can accept internal or external sources for the
SUM amplitude modulation.

Panel Operation 1. Press theMOD key. LNC

2. PressF5 (SUM).
3. PressF1 (Source)
4. PressF1 (INT) or F2 (EXT) to @~

select the source

5. PressReturn to return to the
previous menu.

External Source Use the MOD INPUT terminal
on the rear panel when using an
external source.

IN

Note If an external modulation source is selected, the
SUM amplitude is controlled by the + 5V from the
MOD INPUT terminal on the rear panel. For
example, if the SUM amplitude is set to 50%, then
the maximum amplitude (150% of the carrier ) will
be at +5V, and the minimum amplitude (50% of
the carrier) will be at -5V.
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CH1 oFF 500

ICH2 oFF 500 |-
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 VPR AMPL: 3.000
Offset: 0.00 V| Ofiset: 0.00 \mc s
L |

Type: SUM
Source: EXT A

i L 1/FREO—
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FrequencySweep

The function generator can perform a sweep for sine, square or ramp
waveforms, but not noise, and pulse. When Sweep mode is enabled
Burst or any other modulation modes will be disabled. When sweep
is enabled, burst mode is automatically disabled.

In Sweep mode the function generator will sweep from a start
frequency to a stop frequency over a number of designated steps.
The step spaing of the sweep can linear or logarithmic. The

function generator can also sweep up or sweep down in frequency.

If manual or external sources are used, the function generator can be
used to output a single sweep.
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Selecting $reep Mode

The Sweep button is used to output a sweep. Ifno ___
settings have been configured, the default settings
for output amplitude, offset and frequency are

used.

Setting Start and Stop Frequency

The start and stop frequencies define the upper and lower sweep
limits. The function generator will sweep from the start through to
the stop frequency and cycle back to the startfrequency. The sweep
is phase continuous over the full range sweep range (I H Z5MHz).

Panel Operabn 1. Press theSWEEPkey. ( Rvado )

~ 7

2. PressF3 (Start)or F4 (Stop)to ~

selelect the start a stop =)
frequency. =)

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

Start

Type: Sweep Linear
Source: INT
Time: 1.000 Sec

100.000000 Hz
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Stop

Type: Sweep Linear
Source: INT
Time: 1.000 Sec

4. Use thearrow keys and scroll
wheel or number pad to enter @ © ©
the Stop/Start frequency. ®

5. PressF1~F5to select the ~

00
@0
B
B

Start/Stop frequency units.

Range Sweep Range 1leHz~25MHz (Sine wave)
leHz~1MHz (Rampwave
1leHz~15MHz (Squarewave)

Start- Default 100Hz
Stop - Default 1kHz

Note To sweep from low to high frequencies, set the
start frequency less than the stop frequency.

To sweep from high to low frequencies, set the
start frequency greater than the stop frequency.

When marker is off, the SYNC signal is a square
wave with a duty cycle of 50%. At the start of the
sweep, the SYNC signal is at a TTL low level that
rises to a TTL high level at the frequency midpoint.
The frequency of the SYNC signal is equal to the
sweep time.

When marker is on, at the start of the sweep, the
SYNC signal is at a TTL high level that drops to a
TTL low level at the marker. The SYNC signal is

output from the mark output terminal.
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Center Frequency and Span

A center frequency and span can be set to @étermine the upper and
lower sweep limits (start/stop).

Panel Operation 1. Press theSWEEPkey. ’Mdo
|

2. PressF5 (More).

3. PressF2 (Span)or F3 (Center) (RN -
to select the span or center. @) e

4. The Span or Center parameters will become
hightlighted in the waveform display area.

Span _
Type: Sweep Linear
Source: INT
Time: 1.000 Sec T
Center: 550.000 Hz |a
Center

550.000000 Hz

5. Use thearrow keys and scroll © © ©
wheel or number pad to enter & © ©
the Span/Center frequency. © O @

0Oo® <

6. Press F1~F5 to select the ~

Start/Stop frequency units.
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Range Center frequency 1leHz~25MHz (sine wave)
leHz~1MHz (Rampwave
1leHz~15MHz (square wave)

Span frequency = DC~25MHz
(sine wave)
DC ~1MHz(Rampwave
1leHz~15MHz (square wave)
Default center 550Hz
Default span 900Hz

Note To sweep from low to high frequencies, set a
positive span.

To sweep from high to low frequencies, set a
negative span.

When marker is off, the SYNC signal is a square
wave with a duty cycle of 50%. At the start of the
sweep, the SYNC signal isat a TTL low level that
rises to a TTL high level at the frequency midpoint.
The frequency of the SYNC signal is equal to the
sweep time.

When marker is on, at the start of the sweep, the

SYNC signal is at a TTL high level that drops to a
TTL low level at the marker. The SYNC signal is

output from the mark output terminal.
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Sweep Mode

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

Panel Operation 1. Press theSWEEPkey. ’mdo
|

2. PressF2 (Type).

3. To select linear or logarithmic ~

sweep, pressF1 (Linear) or F2
(Log).

4. Press Return to return to the
previous menu.

H1 on 500 | ICH2 oFF 500 m
FREQ: 1.000000 kHz

AMPL: 3.000 Wep| AMPL: 3.000 Ve
Offset: 0.00 Voc||Offset: 0.00 Yoo

Type: Sweep Linear
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Sweep Time

The sweep time is used to determine how long it takes to perform a
sweep from the start to stop frequencies. The function generator
automatically determines the number of discrete frequencies used in
the scan depending on the length of the scan.

Panel Operation 1. Press theSWEEPkey. )

2. PressF5 (More).
3. PressF1 (SWP Time).

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

(e a1 (€2 o+ 50 |

FREQ: 1.000000 kHz | S——|
AMPL: 3.000 Vep AMPL: 3.000 VPH r
Offset: 0.00 Voc| Offset: 000 Voo

Type: Sweep Linear
Source: INT

1.000 Sec

5. Use the selector keys and
scroll wheel or numberpad © © ©®
to enter the Sweep time. 0O

6. Press F1~F2 to select the time
unit.

e :
!

Py
e 8
@
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Range Sweep ime Ims ~ 500s
Default time 1s

Marker Frequency

The marker frequency is the frequency at which the marker signal goes low
(The marker signal is high at the start of each sweep). The marker signal is
output from the Trigger OUT terminal on the rear panel. The default is 550
Hz.

Panel Operation 1. Press the SWEEPkey. (‘Rvaao )

¢

2. PressF5 (More).
3. PressF4 (Marker)
4. PressF2 (ON/OFF) to toggle

the marker on or off.

5. PressF1 (Freq)to select the

marker frequency.

6. The Marker parameter will become highlighted
in the waveform display area.

[EHT on 5021 (CH2 orF 500 |

FREQ: 1.000000 kHz
AMPL: 3.000 VP
Offset: 0.00 Voc| Offset: 0.00 Yoc

Type: Sweep Linear
Source: INT
Time: 1.000 Sec T

AMPL: 3.000 Vrp

Center: 550,000 Hz )anp -
Span: 900.0000  Hz |

i L 1/FREG—|
550.000000 Hz
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7. Use thearrow keys and scroll @
wheel or number pad to enter @ © ©
the frequency. 0)O,
8. Press F1~F5 to select the toy |
frequency unit.
Range Frequency 1leHz~25MHz
(Sine wavg
leHz~1MHz (Rampwave
1leHz~15MHz
square wave)
Default 550Hz
Note The marker frequency must be set to a value

between the start and stop frequencies. Ifno value
is set, the marker frequency is set to the average of
the start and stop frequencies.

Marker mode will override SYNC mode settings
when sweep mode is active.

Sweep Trigger Source

In sweep mode the function generator will sweep each time a trig ger
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 default trigger source is internal.

Panel Operation 1. Press theSWEEPkey. )

2. PressF1 (Source)
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3. To select the trigger source, ~

pressF1 (Internal), F2
(External) or F3 (Manual).

4. PressReturn to return to the
previous menu.

Note Using the Internal source will produce a
continuous sweep using the sweep time settings.

With an external source, a sweep is output each
time a trigger pulse (TTL) is received from the
Trigger IN terminal on the rear panel.

The trigger period must be equal to or greater than
the sweep time plus 1ms.

5. If manual is selected, press Fl

(Trigger) to manually start
each sweep.

'CH1 oFF 500 | (CH2 oFF 500 IE

FREQ: 1.000000 kHz
AMPL: 3.000 Vepl AMPL: 3.000 WpP r
Offset: 0.00 Voc| Offset: 0.00 Vbc

Type: Sweep Linear
Source: INT
1.000 Sec

Start:100.000  Hz [*"°
Stop: 1.00000 kHz
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Burst Mode

The function generator can create a waveform burst with a
designated number of cycles. Burst mode supports sine, square and
ramp waveforms.

@@ 99.99590z )
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Selecting Burst Mode

When burst mode is selected, any modulation or P
sweep modes will be automatically disabled. 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 ou tput 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. Triggered mode
can use internal or external triggers.

The alternative to using a specified number of cycles, Gated mode
uses the external trigger to 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
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 wavefor ms, ready for the signal to go high again.

Burst Mode Burst Count Burst Period Phase Trigger
Source

Triggered (nt) Available  Available  Available Immediate
Triggered (Ext) Available  Notused  Available  EXT, Bus
Gated pulse (Ext)Not used Notused  Available  Unused
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In Gated mode, burst count, burst cycle and trigger source are
ignored. If a trigger is input, then t he trigger will be ignored and will
not generate any errors.

AFG2225 Series User Manual

Panel Operation 1. Press theBurst key.

MBxbld (R

2. To select either N Cycle (F1)
or Gate (F2).

P4
]
4

m || Nl

jis b

. !

Burst Frequency

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

Panel Operation 1. Press theFREQ/Rate key.

2. The FREQ parameter will become highlighted
in the parameter window.
ICH1 oFF 500 TCH2 OFF 5onT
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000  vep|[AMPL: 3.000  veR
Offset: 0.00 Voc||Offset: 0.00 Voc| E
b [|IPhase:  0.0° |
3. Use thearrow keys and scroll © ©
wheel or number pad to enter & © ©
the frequency.
'oYoJe
4. PressF1~F5to select the

frequency unit.
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Range Frequency 1uHz~25MHz
Fregencyd Ramp 1uHz~1MHz
Default 1kHz

Note Waveform frequency and burst period are not the

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

Burst Cycle/Bust Cownt

The burst cycle (burst count) is used to define the number of cycles
that are output for a burst waveform. Burst cycle is only used with
N -cycle mode (internal, external or manual source). The default
burst cycle is 1.

Panel Operation 1. Press theBurst key. (.
N

2. PressF1 (N Cycle).
3. PressF1 (Cycles)

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

oN 500 | CH2 oFF sonl
FREQ: 1.000000 kHz| FREQ: 1.000000 k- | IS
AMPL: 3000 VP AMPL: 3,000 VeH

Offset: 0.00 Voc||Offset: 0.00 \ur'l]c
L |

Type: Burst N Cycle
Source: INT
Trigger Out: Rise

Phase: 0.o- PO S S

Period:10.0000mSec
Delay: 0.00 uSec
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5. Use thearrow keys and scroll
wheel or number pad to enter &
the number of cycles. OJO)

6. Press F2to select the Cyc

unit.
Range Cycles 1~-6553%
Note Burst cycles are continuously output when the

internal trigger is selected. The burst period
determines the rate of bursts and the time between
bursts.

Burst cycle must be less than the product of the
burst period and wave frequency.

Burst Cycle < (Burst Period x Wave Frequency)

If the burst cycle exceeds the above conditions, the
burst period will be automatically increased to
satisfy the above conditions.

If gated burst mode is selected, burst ¢ycle is
ignored. Though, if the burst cycle is changed
remotely whilst in gated mode, the new burst ¢ ycle
is remembered when used next.
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Infinite Burst Count

MODULATION

Panel Operation 1. Press theBurst key.

2. PressF1 (N Cycle).

3. PressF2 (Infinite)

Atgs

g

Note
triggering.

Infinite burst is only availablavhen using manual

FREQ: 1.000000 kHz

ICH2 oFF 500 |

FREQ: 1.000000 kHz

r Cycles -I

AMPL: 3.000 Vrp

AMPL: 3.000 \pH

Offset: 0.00 Voc

Type: Burst N Cycle
Source: Manual
Trigger Out: Rise
Phase: 0.0 =
Cycles:Infinite

Delay:0.00

Burst Period

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.

Offset: 0.00 Vbc

i L 1.fFREl;— |

"TRIG set’

Panel Operation 1. Pressthe Burst key.

2. PressF1 (N Cycle).

G
&
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3. PressF4 (Period). oddne

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

(CH1 on 500 | CH2 oFr 509]

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 YVep AMPL: 3.000 VpH . )
Offset: 0.00 Voc||Offset: 0.00  Yoo| k]2

Type: Burst N Cycle
Source: INT
Trigger Out: Rise

00°

wheel or number pad to enter
period time.

6. PressF1~F3 to choose the ~ [

period time unit.
Range Period time 1ms~500s
Default 10ms
Note Burst period is only applicable for internal triggs.
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Burst period settings are ignored when using gated
burst mode or for external and manual triggers.

The burst period must be large enough to satisfied tl
condition below:

Burst Period>BursCount/Wave frequency + 200ns.
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Burst Phase

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

Panel Operation 1. Press theBurst key. ’Ams
|

2. PressF1 (N Cycle).
3. PressF3 (Phasa.

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

CH1 on s0a | |CH2 orr 500 | RO
FREQ: 1.000000 kHz | FREQ: 1.000000 | Hz | =20
AMPL: 3.000 Vpp||AMPL: 3.000 VeR|, -
Offset: 0.00 Voc| Offset: 0.00 Voo

Type: Burst N Cycle
Source: INT
Trigger Out: Rise

Cycles:
Period:10.0000mSec
Delay: 0.00

5. Use thearrow keys and scroll © ©

wheel or number pad to enter &

the phase. ©)
oJo)e)

6. Press F2 (Degreee) to select

the phase unit.

Range Phase -360e-+36@
Default Oe

125



GYINSTEK

AFG2225 Series User Manual

Note

When using sine, square, triangle or ramp
wavefor ms, Oeis the point where the wavefor ms
are at zero volts.

0é is the starting poin
square or Triangle, Ramp waveforms, 0& i s
volts (assuming there is no DC offset).

Burst Phase is used for both N cycle and Gated
burst modes. In gated burst mode, when the
Trigger INPUT signal goes low the output is
stopped after the current waveform is finished.
The voltage output level will remain equal to the
voltage at the starting burst phase.

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 theBurst key.

2. PressF1 (N Cycle).

3. PressF5 (TRIG set)

4. Choose a trigger type by @ ~

pressing F1 (INT), F2 (EXT) (=)
or F3 (Manual).
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Manual If a manual source is selected, the

Triggering Trigger softkey (F1) must be
pressed each time to output a
burst.

 ON 500 TCH2 OFF SOQT

FREQ: 1.000000 kHz | FREQ: 1.000000 kHz
AMPL: 3.000 Vep| AMPL: 3.000

VPH
Offset: 0.00 Voc|Offset: 0.00 WCE
L |

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

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

When using the manual or external trigger only
the burst phase and burst cycle/ count are
applicable, the burst period is not used.

A time delay can be inserted after each trigger,
before the start of a burst.
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Burst Delay

Panel Operation 1.

Press theBurst key. )

. PressF1 (N Cycle).
. PressF5 (TRIG set)
. PressF4 (Dday).

. The Delay parameter will become highlighted

in the Waveform Display area.

(ErATa 08 €z o 500 |
FREQ: 1.000000 kHz | FREQ: 1.000000 kHz | =20
AMPL: 3.000 Vep|AMPL: 3.000 VPP r
Offset: 0.00 Voc|Offset: 0.00 Voo

Type: Burst N Cycle
Source: INT
Trigger Out: Rise

0.0 -

. Use the selector keys and ©
scroll wheel or number pad
to enter period time.
CO®
. Press F1~F4 to choose the nroB [fell  RDB
delay time unit.
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Range Delay time 0s~655350nS
Default 0

Burst Trigger Output

The Trig Out terminal on the rear panel can be used for burst or
sweep modes to output a rising edge TTL compatible trigger signal.
By default the trigger signal is rising edge. The trigger signal is
output at the start of each burst.

Panel Operation 1. Press theBurst key. (.
N

2. PressF1 (N Cycle).
3. PressF5 (TRIG set)
4. PressF5 (TRIG out).
5. Press F3 (ON/OFF) to toggle

Trigger out ON/OFF.
6. Select F1 (Rise) or F2 (Fall) .-...
edge trigger.
Note When the internal trigger is selected, a square

wave with a 50% duty cycle is output at the
beginning of each burst.

Trig Out cannot be used with manual triggering
and will be disabled if manual triggering is set.

For manual triggering, a pulse is output (>1us)
from the Trig Out connector at the start of each
burst.
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ICH1 oFF 500 | ICH2 oFF 500 E
FREQ: 1.000000 kHz| FRECQ: 1.000000 kHz

AMPL: 3.000 Vep AMPL: 3.000 VeH
Offset: 0.00 Voc||/Offset: 0.00 Yo
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SECON DARY SYSTEM
FUNCTION SETTINGS

The secondary system functions are used to store and recall settings,
view help files, view the software version, update the firmware, set
the buzzer.

Save and Recall.........coooiiiii e 132
System and SettingS......ccovviiiiiiiiii 136
System and SettingS......ccvviiiiiiiiii 136
Viewing and Updating the Firmware.............cccccooveee. 136
Setting the Buzzer Sound............ccccvveeveeeiiiiiiieeeeee s 137
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Save and Recall

The AFG-2225 has nonvolatile memory to store instrument state
and ARB data. There are 10 memoryfiles numbered 0~9. Each
memory file can either store arbitrary waveform data (ARB), settings
or both. When data (ARB 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 ARB

Properties 1 Rate 1 Display vertical
1 Frequency 1 Output Start
1 Length 1 Output length
1 Display horizontal
Setting
Functions AM
1 Waveform 1 Source
1 Frequency 1 Shape
1 Pulse Width 1 Depth
1 Square wave Duty 1 AM frequency
1 Ramp Symmetry FM
1 Amplitude 1 Source
1 Amplitude unit 1 Shape
1 Offset 1 Deviation
1 Modulation type 1 FM frequency
1 Beep setting FSK
1 Impedance 1 Source
1 Main output 1 Shape
Sweep 1 Rate
1 Source 1 Hop frequ ency
1 Type PM
1 Marker 1 Source
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SECONDARYBYSTEM FUNCTION SETTINGS

Time

Start frequency
Stop frequency
Center frequency
Span frequency
Marker frequency

1 Shape

1 Phase deviation
1 Frequency
Burst Type

1 Source

1 Trigger out
1 Type

1 Cycles

1 Phase

1 Period

1 Delay

Panel Operation 1.

Press theUTIL key.

. PressF1 Memory).

Use the scroll wheel to
highlight a memory file

number.

I Path: Memory:\Memory0:

TSHK

" Store

Recall

Delete

Delete All

133



GUYINSTEK AFG2225 Series User Manual

4. Choose a file operation:

Press F1 to store a file, press

F2 to recall a file, or press F3
e,
to delete a file.

5. Use the scroll wheel to
highlight the data type.

ARB, Setting or ARB+Setting

6. Press F5 (Done) to choose the

data type.
Range Memory file Memory0 ~ Memory9
Data type ARB, Setting, ARB+Settin

I Path: Memory:\Memory0:

Done

7. Press F5 (Done) to confirm

the operation.

Delete All 8. To delete all the files for

Memory 0~Memory9, press
F4.
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9. Press F1 (Done) to confirm

the deletion of all files.
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System and Settings

There are a number of miscellaneoussettings and firmware settings
that can be configured.

Viewing and Updating the Firmware

View Version 1. Press theUTIL key. TSH
2. PressF2 (Cal.).
3. PressF2 (Software).
4.

PressF1 (Version) to view the

firmware version.

The version information will beshown on screen:
Instrument, Version, FPGA Revision

Update Firmware 5. To update the firmware,

insert a USB flash drive with
a firmware file in the USB
host drive. Press F2
(Upgrade).

& The firmware file (*.bin) must be located in a
Note directory, directly off the USB root directory.
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Setting the Buzzer Sound

Background Turns the beeper on or off.

Panel Operation 1. Press theUTIL key.

2. PressF3 (System). Rr gl

buzzer sound on or off.

4. Press F1(ON) or Press
F2(OFF)

TSH
3. Pres$3(Beep)to toggle the

Frequency Couter

Example: Turn on the frequency counter. Gate time: 1 second.

Output: N/A 1. PressUTIL, F5 (Counter). TS

. PressF1 (Gate Time), and

pressF3(1 Se¢ to choose a
gate time of 1 second.

. Connect the signal of interest to the Frequency
counter input on the rear panel.

4. Input a 1kHz square wave signal into the
Counter input on t he rear panel. Set the gate
time to 1S.
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[EATTorr 500 (CH2 oFF 500 | (TIETR
FREQ: 1.000000 kHz | FREQ: 1.000000 kHe | =20
AMPL: 3.000 Vep AMPL: 3000 YPH
Offset: 0.00 Vboc||Offset: 0.00 Voo

Gate Time: 1 Second
Frequency Counter Value:

1.0000000 kHz

Frequency Coupling

Example: Frequency Coupling

1. PressUTIL, F4(Dual Chan) to

enter the coupling function.

2. PressF1(Freq Cpl) to select

the frequency coupling
function .

3. PressF2 (Offset). The offset is

the frequency difference
between CH1 and CH2. Use
the number keys or scroll
wheel to enter the offset.

There are two different
coupling mode s. They are
calculated as follows:

Offset=CH2-CH1

Ratio=CH2/CH1
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4. Input an offset value of 1kHz. ~

PressF1~ F5 to select the

units.

The frequency of channel 2 becomes 2kHz (CH2=C
+ Offset).

ICH1 oFF 500 | ICH2 oFF 500
FREQ: 1.000000 kHz | FREQ: 2.000000 kHz
AMPL: 3.000 Vep |AMPL: 3.000 VPH
Offset: 0.00 Voc||/Offset: 0,00 Voo

Frequency Couple Type: Offset

Frequency Couple Ratio: 1.000
Amplitude Couple: OFF
Tracking: OFF

1.000000000 kHz

5. Change the frequency coupling mode to Ratio.
Set the ratio to 2.

The frequency of CH2 automatically changes
accordingly to match the ratio
(CH2=CH1*Ratio).

ICH1 oFF 500 | (CH2 oFr 500

FREQ: 1.000000 kHz | FREQ: 2.000000 kHz
AMPL: 3.000 Ve |AMPL: 3.000 VPH
Offset: 0.00 Voc| Offset: 0.00 Woc)

Frequency Couple Type: Ratio
Frequency Couple Offset: OuHz

Amplitude Couple: OFF
‘Tracking: OFF

2.000
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Amplitude Coupling

Example: Amplitude Coupling

1. The following assumes that the amplitude has
already been set to 4Vpp with a DC offset of
1vdc.

2. PressUTIL, F4 Dual ( rs«

Chan) to enter the
coupling function.

3. PressF2 (Ampl Cpl),

F1 (ON) to select the
amplitude coupling
function .

4. The amplitude and offset between both channel
is coupled. Any changes in amplitude in the
current channel is reflected in the other
channel.

[CH1 orF 500 (CH2 oFF 500 |
FREQ: 1.000000 kHz| FREC: 1.000000 kHz
AMPL: 4.000 Vep| AMPL: 4000 VpH
Offset: 1.00 Voc||/Offset: 1.00 Yoc|

Frequency Couple Type: OFF
Frequency Couple Offset: OuHz
Frequency Couple Ratio:  1.000
Amplitude Couple: ON

Tracking: OFF

Tracking

Example: Tracking
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1. The method for outputting a square wave has
been previously described. Use this method to
output a 2kHz squarewave from CH1 with an
amplitu de of 5Vpp and a DC offset of 1Vdc.

2. PressUTIL, F4 Dual

Chan) to enter the
coupling function.

3. PressF3 (Tracking),

F2 (On)to turn on the
tracking function.

4. When tracking is turned on, parameters such as

amplitude and frequency from the current
channel are mirrored on the other channel.
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CH1 oFF 500

ICH2 oFF 500

FREQ: 2.000000 kHz

FREQ: 2.000000 kHz

AMPL: 5.000 \rp

AMPL: 5000 \pH

Offset: 1.00 Vo

Offset: 1.00 Vbc

Frequency Couple Type: OFF

Frequency Couple Offset:
Frequency Couple Ratio:

Amplitude Couple:
Tracking: ON

OuHz
1.000
OFF

CH1 oFF 500 |

ICH2 oFF 500

FREQ: 2.000000 kHz

FREQ: 2.000000 kHz

AMPL: 5.000 VP

AMPL: 5.000

Ve,

Offset: 1.00 Vo

Offset: 1.00 Vbc
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(:HANNEL SETTINGS

The channel settings chapter shows tow to set the output
impedance, output phase and DSO connection settings.

OUutput IMPEAANCE.......ceveeiiiiieeeiee e 143
Selecting the Output Phase..........cccooceeeeiiiiieecice e, 144
Synchronizing the Phase............ccccocoiiiiiiiiiiiins 145
DSO LiNKe ..ttt 146

Output Impedance

Background The AFG-2225has selectable output impedances:
50Y or high impedance.
i mpedance is 50Y. The o
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.

Panel Operation 1. Press theCH1/CH2 key.
Note The loadfunction can only beused if the ARB,MOD,

SWEEPRr BURSTfunctions are not active

2. PressF1 (Load).
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CH2 ofFF 500

FREQ: 1.000000 kHz

FREQ: 1.000000 kHz

AMPL: 3.000 VPP

AMPL: 3.000

e

Offset: 0.00 Vbc

i L 1 .anEQlH

. Select F1 (50 OHM) or F2
(High Z) to select the output

impedance.

Selecting the Output Phase

Offset: 0.00 Vbc

i L 1/FREG—Jw|

4/ NGL |Samed

:

ullll &
=}
<

Parel operation 1. Press theCH1/CH2 key.

Note

144

2. PressF4 (Phase and then

press F1 (Phase)

Thephasefunction can only beused if the ARB,
MOD, SWEERr BURSTfunctions are not active

will become hightlighed.

CH1 on 500

FREQ: 1.000000 kHz

ICH2 oFF 500

FREQ: 1.000000 kHz

AMPL: 3.000 VPP

AMPL: 3.000 \prH

Offset: 0.00 Vbc

Offset: 0.00 Voc

3. The Phase parameter in the parameter window
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4. Use thearrow keys and scroll (&)
wheel or number pad to enter
the output phase.

O

’
i

©JOJOJ0,
OO0
OO0

5. PressF5 (Degree). Cdf qid

ICH2 oFF 500 |
FREQ: 1.000000 kHz| FREQ: 1.000000 kHz
AMPL: 3.000 Vep AMPL: 3.000 VPH
Offset: 0.00 Vboc||Offset: 0.00 Voo

S_Phase 'I

Synchronizing the Phase

Background Synchronizes both the outputs on the AFG-2225

Panel Operation 1. Press theCH1/CH2 key.

2. PressF4 (Phase.
3. PressF2 (S_Phasgto

synchronize the phase of the
channels.
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DSOLink

Background

Panel Operation

146

DSO Link enables the AFG-2225t0 receive lossless
data from a GDS-2000 Series DSO to create ARB

data.

1. Connect the AFG-2225USB e
B%Sé pBOEjtet\?ictzzepSr[t).s-z noe (EW \4

2. Press theCH1/CH2 key. CHY/CH2

Press F5(DSO Link) .
PressF1 (Search)
To select a DSO channel, ~

PressF2 (CH1), F3(CH2), F4 ~;
(CH3) or F5(CH4). The

acquired data can then be
displayed.
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ARBITRARY WAVEFORMS

The AFG-2225 can create usedefined arbitrar y waveforms with a
sample rate of 120MHz. Each waveform can include up to 4k of data
points with a vertical range of +511.

Inserting Builtln Waveforms...........coooiiiiiiiiiime e, 148
Create an AsAtan Waveform...........cccceveeenvienecnnnn, 148
Display an Arbitrary Waveform.............cccooiiiiiiimnnnnn. 150
Set the Horizontal Display Range..........cccccoceeeeiieenn. 150
Set the Vertical Display Properties..........c.ccoceeevvveennnee 152
PageNavigation (Back Page)..........ccocceevvvieeiinnennnnee. 154
Page Navigation (Next Page)........cccocoeeeevivereeinnennnnee. 156
DiISPIAY. ... eeeee et 158
Editing an Arbitrary Wavefrom..............cocoooiiiiiimmnnennn. 159
Adding a Point to an ArbitrarWaveform...................... 159
Adding a Line to an Arbitrary Waveform..................... 160
Copy a Waveform........ccoccvveiiieieieee e 162
Clear the Waveform..........cccccovii e 164
ARB ProteCtioN.........ceoiiiiiieiiiiee e 166
Ouput an Arbitrary Waveform.............cocoooiiiiiicnennen. 169
Ouput Arbitrary Waveform...........ccoocveveviiiinenecennneenn 169
Saving/Loading an Arbitrary Waveform....................... 171
Saving a Waveform to Internal Memory....................... 171
Saving a Waveform to USB Memory...........cccccuvveennee. 172
Load a Waveform from Internal Memory..................... 175
Load a Waveform from USB............ccovviiiiniienniiieenns 178
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Inserting Builtin Waveforms

The AFG-2225 includes66 common waveforms, such as math
waveforms, windowing functions and engineering waveforms.

Create a AbsAtan Waveform

Panel Operation 1. Press theARB key. )

2. PressF3(Builtin).
3. PressF4(Wave).
4. PressF1(Common).

5, Use the scr ol |AbsAtamoe If rtq
the built -in Common wav eforms.

6. PressF5(Selec) to select Rdkdbs E4
AbsAtan waveform

7. Press F1(Start) and set the

start position of the AbsAtan
waveform.

8. You can dso change the
length and scale of the

waveform by pressing =
F2(Length) or F3(Scale).
9. PressF5 (Done) to complete

the operation

10.Press return to return to the
previous menu.
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Belowan Absatanwave created at start:0, LengtB3,
Scale511
ICH1 on 500 | CH2 oFr 50!’1|
FREQ: 10.0000 kHz| FREQ: 1.000000 I H | 'S
AMPL: 3.000 Vep|[2MPL: 3.000 Vpp

Offset: 0.00 Voc| Offset: 0.00 ‘u'[lc
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Display an Arbitrary Waveform

Set the Horizontal ODsplay 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.

2. PressF1 (Display) to enter the

display menu.

3. PressF1 (Horizon ) to enter

the horizontal menu.

Using a Start 4. PressF1( Start)

Point

5. The H_From parameter will become
highlighted.

6. Use thearrow keys and scroll
wheel or number pad to enter & © ©®
the H_From value. 0JO)

7. PressClear (F1) to cancel. Bld'q

8. PressF2 (Enter) to save the - ..
settings.

9. Press Return to return to the
previous menu.
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Setting the 10.Repeat steps4~9 for Length

Length (F2).

Using a Center  11.Repeat steps4~9 for Center

Point (F3).

Zoom in 12.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 13.To zoom out from the center

point of the waveform, press
F5 (Zoom out). The Zoom out
function will i ncrease the
length by 2. The maximum
allowable length is 40%.

Below, an arbitrary waveform has a start of O,
length 0f200 and is centered atQ0.

| |

ICH1 on 500 | ICH2 oFF 500 |
FREQ: 10,0000 kHz| FREC: 1.000000 kHz
AMPL: 3.000 Vee AMPL: 3.000 VPH
Offset: 0.00 Voc||/Offset: 000 Voo
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Set the Vertical Display Propées

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 theARB key. )

2. PressF1 (Display).
3. PressF2 (Vertical).
Setting the Low 4. PressF1 (Low).

Point

5. TheV_Low parameter will become highlighted.

I n |

6. Use thearrow keys and scroll
wheel or number pad to enter @ © ©
the V_Low value. ©0)JO)

7. PressClear (F1) to cancel.
8. PressF2 (Enter) to save the

settings.

9. Press Return to return to the
previous menu.

Setting the High 10.Repea steps4~9for V_High

Point (F2).
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Setting the Centerl1.Repeat steps4~9 for Center

Paint (F3).

12.To zoom in from the center of

the arbitrary waveform, press
F4 (Zoomin). The Zoomin
function will reduce the
length by half each time the
function is used. The
minimum allowable vertical
low is -2, and the minimum
vertical high is 2.

Zoom

13.To zoom out of the
waveform, press F5 (Zoom
out). The Zoom out function
will increase the length by 2.
The Vertical low maximum
can be set to-511and the
vertical high maximum can
be setto 511

Below, theAbsAtan wave is with a vertical low 6511,
a vertical high511and a cente of 0.

[CH1 oFF 500
FREQ: 1.000000 kHz

TCH2 OFF 500 :I.

FREQ: 10.0000 kHz

AMPL: 3.000 \rr

AMPL: 3.000 \rpP

Offset: 0.00 Vo

Offset: 0.00 Voc

[RATE:20.0000 kiz)

Horizon
Vertical |
ext Pa!:]eI

ack Pa!:]eI

( -
Overview

HEHEE
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Page Navigatior(Back 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 theARB key.

2. PressF1 (Display).
3. Press F4 (Back Page) to move

the display window one view
length backward.

H_From* =H_From - Length
Center*= Center 6 Length
*Length until O

Below, shows the display after Back Page has been
pressed.

H_From: 200A 0O
Length:200
Center3004 100
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ICH1 oFF 500

TCH2 OFF 500 il.

FREQ: 10.0000 kHz

FREQ: 1.000000 kHz

[—
Horizon

AMPL: 3.000

PP

AMPL: 3.000 PR

Offset: 0.00 VbC

Offset: 0.00 Vbc

Vertical ]

EE

[CH1 oFF 500

TCH2 OFF 500 il.

FREQ: 1.000000 kHz

FREQ: 10.0000 kHz

AMPL: 3.000 \pp

AMPL: 3.000 ‘pp

Offset: 0.00 VbDC

Offset: 0.00 VbC

|

=)

[

g B
- -
- -
o o
(= (=
o o

( .
Overview

—
Horizon

Vertical ]

HE B

[

g o
= ot
o o
o b
(=] =]
o o
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Page Navigation (Next Page)

Background When viewing the waveform, the display window
can be moved forward and backward using t he
Next/Back Page functions.

Panel Operation 1. Press theARB key.

2. PressF1 (Display).
3. PressF3 (Next Page) to move

the display window one view
length forward.

H_From* H_From + Length
Center=Center + Length
*H_From +LengthO 4096

Below, shows the display after Next Page has been
pressed.

H_From:0A 200
Length:200
Center100A 300
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ICH1 oFF 500

FREQ: 1.000000 kHz

CH2 oFF 500 |
FREQ: 10,0000 kHz

AMPL: 3.000 VPP

AMPL: 3.000 VPP

Offset: 0.00 Vbc

ICH1 oFF 500
FREQ: 10.0000 kHz

Offset: 0.00 Vbc

[RATE:20.0000 kHe|

e

CH2 ofFF 500 |
FREQ: 1.000000 kHz

AMPL: 3.000 \pp

AMPL: 3.000 ‘PP

Offset: 0.00 VbC

Offset: 0.00 VbC

Phase: ___0.0°

—
Horizon

Vertical |

EE

=0

ext P.'a‘qt'.I

ack P.'a_q?.I
I(:"urmri?.'.'.'

(—
Horizon

Vertical |
ext P.'a_q?.I
ack P.'a_q?.I

( "
Overview

HEEEDEE
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Display

Panel Operation 1. Press theARB key.

(=)
3. To make the display window

cover the whole waveform,
press F5 (Overview).

2. PressF1 (Display).

Horizontal ; 0~40%
Vertical: 511~ -511

Below shows the display after Overview has been
selected.

H_From: 0A O
Length:4004 409%
Center:20@, 2048
Vertical low/high: £511

ICHT orFF 500 | ICH2 oFF 500 ||

158

FREQ: 10.0000 kHz

FREQ: 1.000000 kHz

AMPL: 3.000 ‘PP

AMPL: 3.000 ‘PP

Offset: 0.00 VbC

Offset: 0.00 VbC

(RATE 20.0000 kHzj

Phase: __0.0°

. |
Horizon

Vertical |

E

ext Pagel

ack Pagel

[ —
Overview
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Editing an Arbitrary Wavefrom

Adding a Point to an Arbitrary Waveform

Background The AFG-2225has a powerful editing function that
allows you to create points or lines anywhere on
the waveform.

Panel Operation 1. Press theARB key. (.
N

2. PressF2 (Edit).
3. PressF1 (Point).
4. PressF1 (Address).

5. The Address parameter becomes highlighted.

6. Use thearrow keys and scroll © ©
wheel or number pad to enter &

the Address value. ©
oJolc)

7. PressF2 (Enter) to save the

settings.

8. PressReturn to return to the
previous menu.

9. PressF2 (Data).

159



GUYINSTEK AFG2225 Series User Manual

10.The Data parameter will become highlighted.

11.Use the selector keys and
scroll wheel or numberpad & ©® ®
to enter a Data value. [0JO)

12.PressF2 (Enter) to save the

settings.

13.PressReturn to return to the
previous menu.

14.Press return again to go back

to the ARB menu.

In the following figure the edited address is
shown in red.

Address100 Data200
ICH1 oFF 500 | (CH2 oFF son'I

FREQ: 10.0000 kHz| FREQ: 1.000000 kHz
AMPL: 3.000 Vep||AMPL: 3.000 PR

Offset: 0.00 Voc| Offset: 0.00 ‘U'I]c

Adding a Line to an Arbitrary Waveform

Background The AFG-2225 has a powerful editing function that
allows you to create points or lines anywhere on
the waveform.
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Panel Operation 1. Press theARB key.

PressF2 (Edit).
PressF2 (Line).
PressF1 (Start ADD).

The Start Address parameter will be
highli ghted in red.

s o 55 1 Jmm

Use the arrowkeys keys and ©
scroll wheel or numberpad © © ©
to enter the start address O)

oJoJo Rl
00

PressF2 (Enter) to save the

settings.

PressReturn to return to the
previous menu.

Repeat steps4~8for Start Data (F2), Stop
Address (F3) and Stop Data (F4)

10.PressF5 (Done) to confirm

the line edit.

11.PressReturn to return to the

previous menu.
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Thered line was created below with the followin(
properties:

Start Address: 0, Start Dat#&:

Stop Address32, Stop Data0

ICH1 on 500 TCH2 QFF 5onT

FREQ: 10.0000 kHz| FREQ: 1.000000 kHz
AMPL: 3.000

AMPL: 3.000 VPP VPP
Offset: 0.00 Voc| Offset: 0.00 WCE

Copy a Waveform

Panel Operation 1. Press theARB key.

2. PressF2 (Edit).

3. PressF3 (Copy).

4. PressF1 (Start).

5. The Copy From properties will become
highlighted in red.
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6. The the arrow keys and scroll © O ©
wheel or number pad to enter @ OO
the Copy From address. C

OO0
00®

7. PressF2 (Enter) to save the Drlg
settings.

8. PressReturn to return to the
previous menu.

9. Repeda steps4~8for Length (F2) and Paste To
(F3).

10.PressF5 (Done) to confirm

the selection.

11.PressReturn to return to the
previou s menu.

A section of the waveform from point6~33 was
copied to points50~83:

Copy FromO
Length 33
To: 50

'CH1 on 500 | CH2 oFF 5on:|.

FREQ: 10,0000 kHz| FREQ: 1.000000 kHz

AMPL: 3.000 Vee AMPL: 3.000 VPH
Offset: 0.00 Voc||/Offset: 000 Voo
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Clear the Waveform

Panel Operation 1. Press theARB key. )

2. PressF2 (Edit).
3. PressF4 (Qear).
4. PressF1 (Start)

5. The Clear From properties will b ecome
highlighted in red.

6. Use the arrow keys and scroll
wheel or number pad to enter & ® ©
the Clear From address. ©0)JO)

7. PressF2 (Enter) to save the Dnig

settings.

8. PressReturn to return to the
previo us menu.

9. Repeat steps4~8for Length
(F2).

10.PressF3 (Done) to clear the
selected section of the
arbitrary waveform.
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Delete All 11.PressF4 (ALL ) to delete the

whole waveform .

12.PressF1 (Done) again to
confirm the deletion .

13.PressReturn return to the
previous menu.

Clear From 20, Length:33.

CH1 on 500 CH?2 ofF 500 |
FREQ: 10.0000 kHz| FREQ: 1.000000 kH- |2
AMPL: 3.000 Vep AMPL: 3.000 WPH e
Offset: 0.00 Vboc||Offset: 0.00 V[lc

The same area after being cleared

ICH1 on 500 | [CH2 oFF 500 |
FREQ: 10.0000 kHz| FREQ: 1.000000 kHz
AMPL: 3.000 V| [AFPL 3000 Vow|

Offset: 000 Vbc

Offset: 000 Vb

[e—

Length I
Done

(—
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The result afte the whole waveform is deleted:

ICH1 oN 500 TCHZ OFF sonT
FREQ: 10.0000 kHz| FREC: 1.000000 kHz
AMPL: 3.000 Vep AMPL: 3.000 VPH
Offset: 0.00 Vog||Offset: 0.00 Vbc

ARB Protection

The protection function designates an area of the arhtrary
waveform that cannot be altered.

Panel Operation 1. Press theARB key. )

2. PressF2 (Edit).
3. PressF5 (Protect)
4. PressF2 (Start),

5. The Protect Start properties will become
highlighted in red.

99
d Protect Of ?
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6. Use the arrow keys and scroll © © ©
wheel or number pad to enter @ OXO)
the Protect Start address. (

OO0 _
00®

7. PressF2 (Enter) to save the

settings.

8. PressReturn to return to the
previous menu.

9. Repeat steps4~8 for Length

(F3).

10.PressF4 (Done) to confirm

the protected area.

Protect All 11.PressF1 (ALL) to protect the --

whole waveform .

12.PressF1 (Done) to confirm .
Unprotect All 13.PressF5 (Unprotect) to

unprotect the whole
waveform .

14.PressF1 (Done) to confirm.

15.The waveform background will return back to
bl ack. Th eProfect Offde rbtey wad |
grayed out.
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Below, the protected areas of the waveform are
shown with an orange background:

Start;0, Length: 100.

CH1 orr 500 CH2 oFf 509|
FREQ: 10.0000 kHz| FREQ: 1.000000 kH | IO

AMPL: 3.000 Vep AMPL: 3000 VPH S
Offset: 0.00 Voc||Offset: 0.00 Yoo |jmeEgs

}99
Protect Of

e S
[CH1 on 500 | ICH2 oFF 500 ||
FREQ: 10.0000 kHz|[FREQ: 1.000000 k Hz | 'S
AMPL: 3.000 Vep AMPL: 3000 VrH
Offset: 0.00 Voc| Offset: 0.00 Yo

Unpn:lte.t:tI

168



GYINSTEK

ARBITRARWAVEFORMS

Ouput an Arbitrary Waveform

The arbitrary waveform generator can output up to 4k points

(2~4096).

Ouput Arbitrary Waveform

Panel Operation 1. Press theARB key.

. PressF4 (Output) .
. PressF1 (Start)

. The Start property will become highlighted in

red.

. Use the arrow keys and scroll © ©

OO

wheel or number pad to enter &
the Start address

oJoIo N
00

. PressF2 (Enter) to confirm

the start point.

. PressReturn to return to the

previous menu.

. Reped steps4~7 for Length

(F2).

. PressReturn to return to the

previous menu.
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The front panel terminal will output the following
waveform.

Start0 Length500

ICH1 oFF 500 | ICH2 oFF 509|
FREQ: 1.000000 kHz | FREQ: 40.0000 H | IO

AMPL: 3.000  Ypp{|AMPL: 3.000 ‘PP

Offset: 0.00 Voc||Offset: 0.00 \ur'l]c

[RATE:20.0000 kHz|
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Saving/Loading an Arbitrary Waveform

The AFG-2225 can save and load arbitrary waveforms from 10
internal memory slots. Arbitrary waveforms can also be saved and
loaded from a USB memory stick.

Saving a Waveform to Internal Memory

Panel Operation 1. Press theARB key.
2. PressF5 (More).
3. PressF1 (Save) R ud

4. PressF1 (Start).

5. The Start property will become highlighted in
red.

6. Use the arrow keys and scroll & @
wheel or number pad to enter & ©

®
the Start address. ©)] -
00® =X

7. PressF2 (Enter) to confirm Drxiq
the start point.

8. PressReturn to return to the
previous menu.

9. Repeat steps4~8for Length

(F2).

10.PressF3 (Memory).
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11.Select a memory file using the
scroll wheel.

Memory 0O~Memory 9

12.PressF1 (Select)to save the

selected memory file.

13.PressReturn to return to the
previous menu.

Below the file MemoryO is selected using the scroll

wheel.
Path: Memory:\Memory0: Select
MemoryD:

Saving a Waveform to USB Memory

Panel Operation 1. Press theARB key.

2. PressF5 (More).
3. PressF1 (Save)
4. PressF1 (Start)
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5. The Start propery will become highlighted i n

red.
6. Use the arrow keys and scroll © ©
wheel or number pad to enter &
the Start address. ®
0O®
7. PressF2 (Enter) to confirm Drxiq

the start point.

8. PressReturn to return to the
previous menu.

9. Repeat steps4~8for Length

(F2).

10.PressF4 (USB).

11.Use the scroll wheel to
navigate the file system.

12.PressSeled to select

directories or files.

Create a Folder 1. PressF2 (New Folder).

2. The text editor will appear with a default folder
name of_BOIEW
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(T N\
New Folder:

NEW_FOL

BCDEFGHIJKLM
N OPQRSTUWVWXY Z

1 2 3 4 5 6 7 8 9 0 - -
- J

Use the scroll wheel to move
the cursor.

Use F1 (Enter Char)or F2 S~
(Backspace)to create a folder ) -
name.

PressF5 (Save)to save the

Create a New Filel.

174

folder name.
PressF3 (New File).

. The text editor will appear with a default file

name of ONEW_FI LG

(T )

New File(CSV):
NEW_FIL

.BCDEFGHIJKLM
OP QR STWUWVWX Y Z

1 2 3 45 6 7 8 9 0 - -
- J
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3. Use the scroll wheel to move
the cursor.

4. UseF1 (Enter Char) or F2 —_——
(Backspace) to create a file

name.
5. PressF5 (Save)to save the file [SH E4

Below the folderBIN, hasbeen created in the root

directory.
| Path: USB: |
“New Filo |
Load a Waveform from Internal Memory
Panel Operation 1. Press theARBkey.

2. PressF5 (More).
3. PressF2 (Load).
4. PressF1 (Memory).
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5. Use the scroll whell to choose
a memory file.

6. PressSelectto load the

selected memory file.

7. PressF3 (To)to choose the

SF3 (T
starting point for the loaded

waveform .

8. The Load To parameter will become
highlighted in red.

9. Usethe selector keys and 0XO)
scroll wheel or numberpad O ©®© ©®
to enter the starting point. OO0G
00O =
10.PressF2(Enter) to confirm the --

start point.

11. PressReturn to return to the
previous menu.

12.PressF4(Done).

176
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wheel loaded to position 0.
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ICH1 oFF 500 | [CH2 orF 500

FREQ: 10.0000 kHz

FREQ: 1.000000 kHz

AMPL: 3.000 \pp

AMPL: 3.000 ‘pR

Offset: 0.00 Vbc

Offset: 0.00 Vbg

511;

RATE:20.0000 kHz

Phase: 0.0 -

fr

==

Enter

[
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Load a Waveform from USB

Panel Operation 1. Press theARB key. )

2. PressF5 (More).
3. PressF2 (Load).
4. PressF2 (USB)

5. Use the scroll wheel to choose
a file name.

6. PressF1 (Select)to select the

file to load.

7. PressF3 (To)to choose the

starting point for the loaded
waveform .

8. The Load To property will become highlighted
in red.

9. Use the arrow keys and scroll
wheel or number pad to enter & © &
the starting point . 0JO)

10.PressF2(Enter) to confirm the

Start point.

11.PressF4(Done).
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Below the file AFG.CSV is selected using the scroll
wheel loaded to position 0.

| Path: USB: | fm’l

|
USB:,
& FKP
5 AFG.CSV

P T i

CH1 oFr 500 | [CH2 ofF 500 I-
FREQ: 10.0000 kHz| FREQ: 1.000000 k Hz | =20
AMPL: 3.000 Vep AMPL: 3.000 WPH —
Offset: 0.00 Voc||Offset: 0.00 Yoo sy
RATE: 20,0000 kHz||Phase: 00 |/

511;
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REI\/IOTE INTERFACE

Establishing a Remote Connection..............c..cocovvenne 181
Configure USB interface...........cccevvveeeeeeiiiieeeee e 181
Remote control terminal connection.............c.ccceeneee. 182
CommaNd SYNTB........cceeveiiiiieiiiie e 184
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Establishing a Remote Connection

The AFG-2225supports USB remote connections.

Configure USB interface

uUsB PC side connector Type A, host
configuration  AFGooo5side  Type B, slave
connector
Speed 1.1/2.0 (full speed)

$

Panel Operation 1. Connect the USB cable to the
rear panel USB B (slave) port.

0)

2. When the PC asks for the
USBdriver, select
XXXXXXX.inf included in the
software package or
download the driver from the
GW website,
www.gwinstek.com .
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Remote control terminal connection

Terminal Invoke the terminal application such as MTTTY
application (Multi -Threaded TTY). For USB, set the COM port,
baud rate, stop bit, data bit, and parity
accordingly.
To check the COM port No, see the Device
Manager in the PC. For WinXP, Control pane
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 forma t.

GW INSTEK, AFG-2225 SN:XXXXXXXX,Vm.mm

Note: ~j or “m can be used as the terminal
character when using a terminal program.

PC Software The proprietary PC software, downloadable from
GWiInstek website, can be used for remotecontrol.

Display When a remote connection is established all panel
keys are locked bar F.

1. Press REM/LOCK (F5) to

return the function generator
to local mode.
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f* |
REMAOCK
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Command Syntax

Compatible 1 |IEEEA488.2, 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 based on 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 section of the SOURce[1|2] root
node and the :PM and :PULSe sub nodes.

Root node :SOURce(1|2]

2" node :PM PULSe

39 node SOURCE Shape :PERiod ‘WIDTh

Command types Commands can be separated in to three distinc
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 (:)
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 SOURCcel:FREQuency?
SOURcel:FREQuency? MIN

Command forms

Commands and queries have two different forms,
long and short. The command syntax is written
with the short form of the command in capitals
and the remainder (long form) in lower 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 forms are
complete. An incomplete command will not be
recognized.

Below are examples of correctly written
commands:

LONG SOURcel:DCOffse
SOURCE1:DCOFFSET
sourcel:dcoffset

SHORTSOUR1:DCO
sourl:dco
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Command S)UFbel:DCfoset"_lf affsep,l__'g 1: command header
T T
Format 1 2 3 4 2:single space
3: parameter

4: message terminator

Square Brackets [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 @in
the following 3 forms:

SOURcel:FREQuency? [MINimum|MAXimum]
SOURCcel:FREQuency? MAXimum
SOURcel:FREQuency? MINimum
SOURcel:FREQuency?

Braces {} Commands that contain braces indicate one item
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 multple parameter
choices in the command format.

Parameters Type Description Example

<Boolean> Boolean logic 0, 1/ON,OFF

<NR1> integers 0,1,2,3
<NR2> decimal numbers 0.1, 3.14, 8.5
<NR3> floating point 4.5e1, 8.25e+1
<NRf> any of NR1,2,3 1,15, 4.5el
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<NRf+> NRf type witha 1, 1.5, 4.5el

<Numeric> suffix including MAX. MIN
MINimum, ' ’
MAXimum or
DEFault
parameters.

<aard> Arbitrary ASCII
characters.

<discrete> Discrete ASCII IMM, EXT,
character MAN
parameters

<frequency>  NRf+ type 1 KHZ, 1.0 HZ,

<peak deviabn including Q HZ

in Hz> frequency unit

. suffixes.
<rate in Hz>
<amplitude>  NRf+ type VPP

including voltage
peak to peak.

<offset> NRf+ type \%
including volt
unit suffixes.
<seconds> NRf+ type NS, S MS US
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-488EOQI (End-Or-ldentify)
&Note Aj or “m should be used when using a terminal
program.
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Command
Separators

Space A space is used to separate a
parameter from a
keyword/command header.

Colon (3) A colon is used to separate

keywords on each node.

Semicolon (;)

A semi colon is used to separate
subcommands that have the same
node level.

For example:
SOURCce[1]2]:DCOffset?
SOURce[1]2DUTPut?

A SOURCcel:DCOffsetQUTPut?

Colon +
Semicolon (:;)

A colon and semicolon can be
used to combine commands from
different node levels.

For example:
SOURcel:PM:SOURce?
SOURce:PULSe:WIDTh?

A SOURcel:Rl:SOURce?:;SOURce
PULSe:WIDTh?

Comma (,)

When a command uses multiple
parameters, a comma is used to
separate the parameters.

For example:
SOURCce:APPLy:SQUare 10KHZ, 2.
VPP-1V
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Command List

Systan CoOmMMANAS ......ouieiiiii e 193
SYSTEMERRQIZ.......ooiiiiiiiiiiieee e 193
FIDN? ettt 193
R TP 194
SYSTEM:VERSION2......oviiiiiiiiiiiiieeiice e 194
FOPC oottt 194
FOPC 2 ittt ettt 195
FWWAL Lot 195
Status Register Commands...........ccooevviiiiiiiimneeeann, 196
FOLS ittt 196
FESE ottt 196
FESR 2.ttt ettt ettt 197
RS L1127 RSP RRTTETT 197
FORE .ttt 198
System Remote Commands...........cooveveviiininimmenenenen. 199
SYSTEM:LOCAL....cocviviieieiieciceeieieeeeeieie e 199
SYSTEMREMOLE......cuviiiiiiiiiiiiiiiiiieieeeeeeeeeeeeeeeeeeeeeeees 199
Apply CommandsS......cccoooiiiiii 200
SOURCce[1|2]:APPLY:SINUSQId........cccuvveeiiriieiineeeeee 202
SOURCe[1|2]:APPLY:SQUANE.......cocvvieeeiiee e 202
SOURCE[1|2]:APPLY:RAMP........oovivirirereiriiieiiieiennand 203
SOURCE[1|2]:APPLY:PULSE.......coevrirercrereirieiereeeeen, 203
SOURCE[1|2]:APPLY:NOISE. ..o, 204
SOURCE[L|2:APPLY:USER......coeveiriiiieciereieiee e 204
SOURCE[L2:APPLY . ..covviveieiiieeeeteis e 205
Output CommaNdS.....cc.oviviiiii e 206
SOURCE[L|2]:FUNCHQN.......ceeiiiiiieiiiiie e 206
SOURCE[1|2]:FREQUENCY.....cociriviiiiniiiie e 207
SOURCE[1|2[:AMPIItUdE.......coiiiiieiiiiee e 209
SOURCE[1]2]:DCORMSEL......cveveeeverireiiiveie s 210
SOURce[1]2]:SQUare:DCYCIle.......ccccvveveeeeeeiiiieeeeannn 211
SOURE[L|2]:RAMP:SYMMELIY.....coevriiriiiieierrinennans 212
OUTPULLI2]oocvcvvveieiieeeeete e 213
OUTPUL[L|2]:LOAD.....cocviviveieiiieeeereiet e 213
SOURCe[1]2]:VOLTage:UNIT.....ccooviiiereieieieierneeieeenns 214
Pulse Configuration Commands.............c.cooeiiiiican.. 216
SOURCe[1|2]:PULSE:PERIOM. ..o 216
SOURCE[1|2]:PULSE:WIDTR....covviiriiiiceeee e 217
Amplitude Modulation (AM) Commands...................... 218
AM OVEIVIEW. .....iieiieee e e eiiee e a e e e e 218
SOURE[L|2]:AM:STATE e 219
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SOURCE[1|2]:AM:SOURCE......cevvieiiiiiee e 219
SOURCce[1]|2]:AM:INTernal:FUNCtIon...........ccccceeenee.. 220
SOURCce[1]|2]:AM:INTernal:FREQuency.............c........ 221
SOURCE[L|2J:ANDEPTR. ..o 221
Frequency Modulation (FM) Commands...................... 223
FM OVEIVIEW. .....oeiiiiiiiiiiiiie e 223
SOURCE[L|2:FM:STATE ..o, 224
SOURCE[1|2]:FM:SOURCE. .....cceiviiiiriiieeiiiiee e 224
SOURCce[1]|2]:FM:INTernal:FUNCtIoN...........cccceevnnnee.. 225
SOURCce[1]|2]:FM:INTernal:FREQueNCy............cc.ce..... 226
SOURCE[1|2]:FM:DEViation..........coeviveieiiiieeniiiieenene 226
FrequencyShift Keying(FSK) Commands..................... 228
FSK OVEIVIEW......iviiieiiiiie et 228
SOURCE[1|2]:FSKeY:STATE ..o 228
SOURCce[1]|2]:FSKey:SOURCE.......ccveeeeiiiiee e 229
SOURCce[1]|2]:FSKey:FREQUENCY.......c.ceveiiuieeeeiieeenns 229
SOURCce[1|RFSKey:INTernal:RATE..........cccevcvvveernneen. 230
Phase Modulation(PM)Commands..................cccuvenee. .232
PM OVEIVIEW. ....coiiiiiiiiiiiiiee et 232
SOURCE[L|2]:PM:STATE. ....ovveeeeeeeeeeeeeeeereeeeene s 233
SOURCE[1|2]:PM:SOURCE. .......oeoeeeereeeerceriereeeenenn. 233
SOURCce[1]|2]:PM:INTernal:FUNction............ccccvveennee 234
SOURCce[1]|2]:PM:INTernal:FREQuency.............c........ 234
SOURCe[1|2]:PM:DEVI@tion..........coevivvieiirieeniiieens 235
SUM Modulation (SUM) Commands.............cc.cccevene. 236
SUM OVEIVIEBW. ....ouviiiieeiiiiiiiiiee e eesiiieee e e e e seiiieeeea e 236
SOURCE[1|2]:SUM:STATE.....cvveeeeereeeecteereeeeenae 237
SOURCE[1]2]:SUM:SOURCE.......oeeiieeiiieiieeiee e 237
SOURce[1]2]:SUM:INTernal:FUNction.............cc......... 238
SOURe[1]2]:SUM:INTernal:FREQuengcy.................... 238
SOURCE[1|2]:SUM:AMPBL.......cooveeieeeererereeeeeeeeeee e 239
Frequency Sweep CommandsS.........ccovveviiiiimennnne. 240
SWEEP OVEIVIEW. .....veeiiiiiiieiiiiee ettt 240
SOURCE[1]2]:SWEEP:STATE. ....cveeeerreeeieeeiereiaianns 241
SOURCce[1]2]:FREQuUeNcY:STARL.......cccvvviveeeeeeiiee, 242
SOURCce[1]|2]:FREQuUeNcY:STOPR.........coccvveiriieienrenenn 242
SOURCce[1]2]:FREQuency:CENTEL.......ccccceveeeeeiriinen. 243
SOURCce[1|2]:FREQuency:SPAN.........cccccovvieeiiiieeenns 244
SOURCe[1]2]:SWEep:SPACING........cccvvvierieeeiiireeennnn 245
SOURCE[1|2]:SWEEP:TIME.....cocieveeererereererereeeeeeenes 245
SOURCce[1]|2]:SWEep:SOURCE.......cccovvviiiiiiiaeniieeenne 246
SOURCce[1]|2]:MARKer:FREQUENCY..........cocveeerireannns 247
SOURCE[L|2]:MARKEL.....ccviieiiiiiie it 247
Burst Mode Commands..........cooiiiiiiiiiiicm e 249
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Burst Mode OVEIVIEW. ........ccovueieeiiiieeeiee e 249
SOURCE[1|2]:BURSESTATE ..o, 251
SOURCE[1|2]:BURSEMODE..........cccoeveerreeseenennens 251
SOURCEe[1|2]:BURSENCYCIES.....ooiviieeeiiieee e 252
SOURCce[1|2]:BURSt:INTernal:PERIod...........cccoueeee. 253
SOURCE[1|2]:BURSEPHASE........coovevieeeeeeeseeeeneen, 254
SOURCce[1|2]:BURSt:TRIGger:SOURCE..........ccue.ne. 254
SOURCe[1|2]:BURSt:TRIGQEr:DELAY...........cccovevevean 255
SOURCce[1|2]:BURSt:TRIGger:SLQOPe...........ccvvennee. 256
SOURCe[1|2]:BURSt:GATE:POLALtY...........cocervevrrnaes 257
SOURCce[1]2]:BURSt:OUTPut: TRIGger:SEQP............. 257
OUTPUL[L|2]: TRIGUET. ... 258

Arbitrary Waveform Commands...........ccocovviiiiiiniwmnnen. 260
Arbitrary Waveform OVerview...........cccoeeeveeviieeenenenn. 260
SOURCe[1|2]:FUNCtoN USER........cooovvieeereeirrennn, 261
DATAIDAC. ... 261
SOURCE[1|2]:ARB:EDIT:COPRY......cocoiviieeereeerrennnn, 262
SOURCe[1|2]:ARB:EDIT:DELEte..........ccvvvereererreran 263
SOURCce[1|2]:ARB:EDIT:DELete:ALL..........cocccoevvnae. 263
SOURCE]|2]:ARB:EDIT:POINL.......ooervevireeereeererennn, 263
SOURCE[1|2]:ARB:EDIT:LINE........oivivieeeeeeerecvesinan 264
SOURCce[1]|2]:ARB:EDIT:PROTECE.......coerurrieiereieee 264
SOURCce[1]|2]:ARB:EDIT:PROTect:ALL..........cccernnene 265
SOURCce[1|2KRB:EDIT:UNPIOtect.........ccccovvivrvreeerannn. 265
SOURCE[L|2:ARB:OUTPUL........ooieieieeecieeeressenan 265

COUNTER .. e e 266
COUNTER:STATE. ...ttt 266
COUNLENGATE. ..o, 266
COUNLENVALUEB?....cciiiiiiiiiieieeee e 267

PHASE. . ———— s 267
SOURCE[L|2]:PHASE. ... 267
SOURCce[1]2]:PHASe:SYNChronize............cccovvvereene 268
SOURCce[1]2]:PHASe:SYNChronize............cccovvvereene 268
SOURCcel:PHASe:SYNChronize.........ccccvvveeeeesinnenn. 268

COUPLE .. o e 268
SOURCce[1|2]:FREQuency:COUPIle:MQDE................. 268
SOURCce[1|2]:FREQuency:COUPIle:OFESet............... 269
SOURCce[1|2]iREQuency:COUPIe:RATIO.......ccceeueee. 269
SOURCce[1|2]:AMPlitude:COUPIe:STATE..........ccuveee... 269
SOURCE[L|2]: TRACK. ......oveveeeeeeeeeeeeeeeeeeereneeee e 270

Save and Recall Commands..............ccooiiiiiivmn e, 271
FSAV i 271
FRCL it 271
MEMOory:STATE:DELELE.......ccvvvviieiiiviiiiiieeeeieieveceveeeees 271
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MEMory:STATe:DELete ALL..........ccoeeiviiiiiiiinieinen, 272
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System Commands

SYSTem:ERRor? System Query

Description Reads an error from the error queue. See page92
for details regarding the error queue.

Query Syntax ~ SYSTem:ERRor?

Return parameter<string> Returns an error string,
<256 ASCII characters.

Example SYSTem:ERRor?
-138 Sufix not allowed
Returns an error string.

*IDN? System Query

Description Returns the function generator manufacturer,
model number, serial number and firmware
version number in the following format:

GW INSTEK,AFG-2225SN:XXXXXXXX,Vm.mm
Query Syntax  *IDN?
Return parameter<string>
Example *IDN?

GW INSTEK,AFG-2225SN:XXXXXXXX,Vm.mm

Returns the identification of the function
generator.

193



GUYINSTEK AFG2225 Series User Manual

*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

SYSTem:VERSion? System Query

Description Performs a system version query. Returns a string
with the instrument, firmware versio n, FPGA
revision

Query Syntax ~ SYSTem:VERSion?

Return parameter<string>

Example SYST:VERS?
AFG-2225VX. XXX_XXXX

Returns the year and version for that year (1).

*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-2225 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
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*OPC? System Query

Description Returns the OPC bit to the output buffer when all
pending operations have completed. l.e. when the
OPC bit is set.

Note Commands cannot be executed until the *OPC?

query has completed.
Query Syntax ~ *OPC?

Return parameterl

Example *OPC?
1
Returns a 016 when al/l
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.

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 correspnding 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 Register
0 Not used 4 Message Availablt
1 Not used 5 Standard Event
2 Error Queue 6 Master Summary
3 Questionable 7 Not used

Data
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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 ParameteiBit 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 Ragister are
allowed to set the MSS (Master summary bit). Any

bit that is set to 016
Note The *CLS command clears the status byte event
register, but not the enable register.
Syntax *SRE <enable value>
Parameter <enable viue> 0~255
Example *SRE 12

Sets a bit weight of 12 (bits 2 and 3) for the service
request enable register.

Query Syntax ~ *SRE?

Return ParameteiBit Register Bit Register
0 Not used 4 Message Availablt
1 Not used 5 Standard Event
2 Error Queue 6 Master Summary
3 Questionable 7 Not used
Data
Query Example *SRE?
12
Returns the bit weight of the status byte enable
register.
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System Remote Commands

SYSTeni:OCal System Command

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

Syntax SYSTem:REMote

Example SYST:REM
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Apply @mmands

The APPLy command has 5 different types of outputs (Sine, Square,
Ramp, Pulse, Noise, ). The command is the quickest, easiest way to
output waveforms remotely. Frequency, amplitude and offset can be
specified for each function.

As only basic parameters can be set with 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
commandOUTPut[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 the example:

SOURCce[1]2]: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 function
used. If a frequency output that is out of range is
specified, the max/min frequency will be used
instead. A oOData out ra
generateddé from the rem
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When setting the amplitude, MINimum,

MAXimum and DEFault can be used. The range
depends on the function being used and the output
termination (50Y or hig
amplitude for all funct

Output
Amplitude

If the amplitude has been set and the output
termination is changed
impedance, 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
VOLT:UNIT command can be used to set the units
when no unit is specifie d 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 DEFault. The default offset is O
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.
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The offset is also determined by the output
termination (50Y or hig
has bee set and the output termination has
changed from 50Y to hig
will double. Changing the output termination from
high i mpedance to 50Y w

Source Specific
SOURce[1|2]:APPLy:SINusoid Command

Description Outputs a sine wave from the selected channel
when the command has executed. Frequency,
amplitude and offset can also be set.

S SOURCce[1]|2]:APPLy:SINusoid [<frequency>

yntax )
[,<amplitude> [,<offset>] ]

Parameter <frequency> leHz~25MHz
<amplitude> 1mVpp~10\pp (50Y)
(3.536 Vrms)
<offset> -4.99v~4.99V (5(Y)
Example SOURI1APPL:SIN 2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURce[1]|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 SOURc_e[1|2]XPPLySQUare [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> leHz~25MHz
<amplitude> 1m\pp~10\Vpp (50Y)
<offset> -4.99V-4.99V (5(Y)
Example SOURI1APPLSQU 2KHZ,MAX,MAX
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Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURce[1]|2]:APPLYy: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 SOURCce[1]2]:APPLY:RAMP [<frequency>
[[<amplitude> [,<offset>] ]]

Parameter <frequency> 1eHz~1MHz
<amplitude> 1mVpp~10\pp (50Y)
<offset> -4.99V-4.99V (5(Y)

Example SOURL1:APPL:RAMP 2KHZ,MAX,MAX

Sets frequency to 2kHz and sets the amplitude and
offset to the maximum.

Source Specific
SOURce[1]|2]:APPLy:PULSe Command

Description Outputs a pulse waveform from the selected
channel when the command has executed.
Frequency, amplitude and offset can also be set.

Note The PW settings from the SOURce[1|2]:PULS:
WIDT command are preserved. Edge and pulse
width may be adjusted to supported levels.

Repetition rates will be approximated fr om the
frequency. For accurate repetition rates, the period
should be adjusted using the
SOURce[1]2]:PULS:PER command

Syntax SOUR[]2]:APPLy:PULSe [<frequency> [,<amplitude
[ <offset>] ]

Parameter <frequency> 50 Hz~25MHz
<amplitude> 1mVpp~10\pp (50Y)
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<offset> -4.99\~4.99V (5)
Example SOURIAPPL:PULS 1KHZ,MIN,MAX

Sets frequency to 1kHz and sets the amplitude to
minimum and the and offset to the maximum.

Source Specific

SOURce[1]2]:APPLy:NOISe Command

Description Outputs Gaussian noise. 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 SOURCce[1|2RPPLy:NOISe [<frequency|DEFault>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> Not applicable
<amplitude> 1mVpp~10\pp (50Y)
<offset> -4.99\-4.99V (5(Y)

Example SOUR1:APPL:NOIS DEF, 3.0, 1.0
Sets the amplitude to 3 volts with an offset of 1
volt.

Source Specific
SOURce[1]|2]:APPLY:USER Command

Description Outputs an arbitrary waveform from the selected
channel. The autput is that specified from the
FUNC:USER command.

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.
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Syntax SOURCce[1]|2]:APPLy:USER¢gliency> [,<amplitude>
[<offset>]]]

Parameter <frequency> 1leHz~60MHz
<amplitude> 1mVpp~10\pp (50Y)
<offset> -4.99V-4.99V (50Y)

Example SOURL:APPL:USER

Source Specific

SOURCce[1|2]:APPLy? Command

Description Outputs a string with the current settings.

Note The string can be passed back appended to the
App ly Command.

Syntax SOURCce[1]|2]:APPLy?

Return Parametei<string> Function, frequency,

amplitude, offset

Example SOUR1:APPL?
SIN +5.0000000000000E+03,+3.0000E+E050E+00

Returns a string with the current function and
parameters, Sine, 5kHz, 3 Vpp,-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 section describes the lowlevel commands used to program the
function generator. Althou gh 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
SOURce[1]|2]:FUNCtion Command

Description The FUNCtion command selects and outputs the
selected output. The User parameter outputs an
arbitrary waveform previously set by the
SOURCce[1]2]:FUNC:USER command.

Note 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.

Vpp and Vrms or dBm amplitude values may have
different maximum values due to differences such
as crest factor. For example, if a 5Vrms square
wave is changed to a sinewave, then the Vrms is
automatically adjusted to 3.536.

The modulation, burst and sweep modes can only
be used with some of the basic waveforms. If a
mode is not supported, the conflicting mode will
be disabled. See the table below.
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Sine Square Ramp Pulse Noise ARB

AM v v v v s Vv
M v v v s 3 3
PM" v v v s 3 3
FSK v v v v s 3
SUM v v v v v s
SWEEP, v v s , ,
BURST y, v v s , \

Syntax SOURCce[1]|2]:FUNCtion {SINusoid|SQUare|RAMP]|
PULSe|NOISe| USER}

Example SOURIL:FUNC SIN

Sets the output as a sine function.
Query Syntax ~ SOURce[1]|2]:FUNCtion?

Return Paramedr SIN, SQU, RAMP, PULS, Returns the current outpul
NOIS, USER type.

Example SOUR1:FUNC?
SIN

Current output is sine.

Source Specific
SOURCce[1]2]:FREQuency Command

Description The SOURce[1]2]:FREQuency command sets the
output freuquency for the sel ected channel The
guery command returns the current frequency

setting.
Note The maximum and minimum frequency depends
on the function mode.
Sine, Square 1leHz~25MHz
Ramp 1eHz~1MHz
Pulse 500e Hz~25MHz
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Noise Not applicable

User 1leHz~60MHz

If th e 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.

The duty cycle of square waveforms depends on the
frequency settings.

1.0% 10 99.0%f r e q uleaKElz) O

10% t090% (100 KH z fréquencyOLMHz)

50% (requencyO25 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 O0settings conf tfrorcthed e
above scenario.

Syntax SOURCce[1]|2]:FREQuency
{<frequency>|MINimum|MAXimum}

Example SOUR1:FREQ MAX
Sets the frequency to the maximum for the current
mode.

Query Syntax ~ SOURce[1|2]:FREQuency?

Return Parametei<NR3> Returns the frequency for

the current mode.
Example SOUR1:FREQ? MAX
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Source Specific
SOURCce[1]|2]:AMPlitude Command

Description The SOURCce[1|2]:AMPLitude command sets the
output am plitude for the selected channel. The
guery command returns the current amplitude
settings.

Note The maximum and minimum amplitude depends
on the output termination. The default amplitude
for all functions is 10
amplitude has been sd and the output termination
is changed from 50Y to
amplitude will double. Changing the output
termination from high i
the amplitude.

The offset and amplitude are related by the
following equation.
|V offsef < Vmaxd Vpp/2

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 du e 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 SOURce[1]|2]:AMPIlitude command is
used. Alternatively, the VOLT:UNIT command can
be used to set the amplitude units for all
commands.
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Syntax SOURCce[1]2]:AMPIlitude {< amplitude>
IMINimum|MAXimum}

Example SOUR1:AMP MAX
Sets the amplitude to the maximum for the current
mode.

Query Syntax ~ SOURce[1]2]:AMPIlitude? {MINimum|MAXimum}

Reurn Parameter<NR3> Returns the amplitude for

the current mode.

Example SOUR1:AMP? MAX
+5.0000E+00

The maximum amplitude that can be set for the
current function is 5 volts.

Source Specific

SOURce[1]2]:DCOffset Command
Description Sets or queriesthe DC offset for the current mode.
Note

The offset parameter can be set to MINimum,
MAXimum or DEFault. The default offset is O
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 high i mped:
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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Syntax SOURce[1]2]:DCOffset {effset>
IMINimum|MAXimum}
Example SOURIDCOMAX
Sets the offset to the maximum for the current
mode.
Query Syntax ~ SOURce[1]2]:DCOffset? {MINimum|MAXimum}
Return Parametei<NR3> Returns the offset for the
current mode.
Example SOUR1:.DCO?
+3.0000E+@

The offset for the current mode is set to +3 volts.

Source Specific
SOURce[1]2]:SQUare:DCYCle 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 waveforms depend on the
frequency settings.

1.0%t0 99.0%f r e q uleéaKElz) O
10% t090% (100 KH z  fréquencyOLMHz)
50% (requencyO25 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 O0settings conflictédé e
above scenario.

For square waveforms, the Apply command and
AM/FM modulation modes ignore the duty cycle
settings.

Syntax SOURe[1]|2]:SQUare:DCYCle {< percent>
[MINimum|MAXimumy}
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Example SOUR1:SQU:DCYC MAX

Sets the duty cycle to the highest possible for the
current frequency.

Query Syntax ~ SOURce[1]2]:SQUare:DCYCle?
{MINimum|MAXimum}

Return ParametelI<NR3> Returns the duty cyelas a
percentage.
Example SOUR1:SQU:DCYC?
+5.00E+01

The duty cycle is set 50%.

Source Specific
SOURce[1]|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 waveforms, the Apply command and
AM/FM modulation modes ignore the current
symmetry settings.

Syntax SOURCce[1]|2]:RAMP:SYMMetry {< percent>
IMINimum|MAXimumy}
Example SOUR1:RAMP:SYMM MAX

Sets the symmetryto the 100%.

Query Syntax ~ SOURce[1]|2]:RAMP:SYMMetry?
{MINimum|MAXimum}

Return Parametei<NR3> Returns the symmetry as
percentage.
Example SOUR1:RAMP:SYMMetry?

+1.0000E+02

The symmetry is set as 100%.
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Source Specific
OUTPuf1|2] Command

Descrption Enables/Disables or queries the front panel output
from the selected channel 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 fir st be removed
before the output can be turned on again with
output command.

Using the Apply command automatically sets the
front panel output to on.

Syntax OUTPuf{1|2]{OFF|ON}
Example OUTPL ON

Turns the channel 1 output on.
Query Syntax ~ OUTPuf1|2]?

Return Parameterl ON
0 OFF
Example OUTPL?
1

The channel 1 output is currently on.

Source Specific
OUTPuf{1|2}LOAD Command

Description Sets or queries the output termination. 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 But the
actual load impedanceisnot50Y, t hen
amplitude and offset wi Il 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 terminatio n is set to high impedance,
dBm units cannot be used. The units will default to

Vpp.
Syntax OUTPu{1|2}LOAD {DEFault|INFinity}
Example OUTPL.LOAD DEF

Sets thechannel 1 output terminationto 5 0 Y .
Query Syntax ~ OUTPuf{1|2]LOAD?

Return ParametetDEF Default
INF INFinity
Example OUTPL:LOAD?
DEF

The output termination forchannel1li s s et

Source Specific

SOURce[1]2]:VOLTage:UNIT Command

Description Sets or queries the output amplitude units. There
are three types of units: VPP, VRMS ard 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 SOURce[1]2]:VOLTage:UNIT {VPP|VRMS|DBM}
Example SOURL:VOLT:UNIT VPP
Sets the amplitude units to Vpp.
Query Syntax ~ SOURCce[1]|2]):VOLTage:UNIT?
Return ParameterVPP Vpp
VRMS vrms
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DBM dBm
Example SOURL: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 waveforms.
Unlike the APPLy command, low level control is possible including
setting the rise time, fall time, period and pulse width.

Period

Rise time Fall time
Source Specific
SOURce[1]2]:PULSe:PERIiod Command
Description Sets or queries the pulse period. The default period
is1ms.
Note The pulse period must be greater than the pulse

width and edg e time(1.6x) combined.
Pulse Width + (1.6 * Edge Time) < Period

If the edge time or pulse width are too great, they
will automatically be reduced to fit the period by
the function generator.

The PULSe:PERiod function will change the period
for all functi ons, not just for the pulse waveforms.
If a different function is chosen and the current
period is out of range, the period will be
automatically adjusted to suit the new function.

Syntax SOURce[1]2]:PULSe:PERIod
{<seconds>|MINimum|MAXimum}
Example SOUR1PULS:PER MIN

Sets the period to the minimum time allowed.
Query Syntax ~ SOURce[1|2]:PULSe:PERiod? [MINimum|MAXimun

Return Parametei<seconds> 40ns~2000s
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Example SOURL:PULS:PER?
+1.0000E+01

The period is set to 10 seconds.

Source Specific
SOURce[1]|2]:PULSe:WIDBT Command

Description Sets or queries the pulse width. The default pulse
width is 100us.

The minimum pulse width is affected by the

period time. If the period is over 20 or 200 seconds,
then the minimum pulse width is 1us and 10us,
respectively.

Pulse width is defined as the time from the rising
to falling edges (at a threshold of 50%).

Note The pulse width cannot be less than the edge time
times 1.6.

Pulse Width > 1.6 * Edge Time

The pulse width must be less than the period
minus th e edge time (x1.6).

Pulse Width < Period & (1.6 *Edge Time)

Syntax SOURCce[1]2]:PULSe:WIDTh
{<seconds>|MINimum|MAXimum}
Example SOUR1:PULS:WIDT MAX

Sets the pulse width to the maximum allowed.
Query Syntax ~ SOURce[1|2]:PULSe:WIDTh? [MINimum|MAXimum

Reurn Parameter <seconds> 20ns ~ 1999.9seconds
Example SOUR1:PULS:WIDT? MIN
+8.0000E09

The pulse width is set to 8 nanoseconds.
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Amplitude Modulation (AM) Commands

AM Overview

To successfully create an AM waveform, the followi ng commands
must be executed in order.

Enable AM 2. Turn on AM modulation using the
Modlilation SOURce[1|2]: AM:STAT ON command
Configure Carrier3. Use the APPLYy command to select a carrier
waveform. Alternatively the equivalent FUNC,
FREQ, AMPI, and DCOffs commands can be
used to create a carrier waveform with a
designated frequency, amplitude and offset.

Selec_t 4. Select an internal or external modulation source
Modulation using the SOURce[1|2]:AM:SOUR command.
Source

5. Use the SOURce[1|2]:AM:INT:FUNC
command to select a sine, squae, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

Select Shape

~ 6. Set the modulating frequency using the
Set Modulating  sOQURce[1[2]: AM:INT:FREQ command. For
Frequercy internal sources only.

7. Set the modulation depth using the

SetModulation  g5Rce[1[2]: AM:DEPT command.

Depth
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Source Specific
SOURCce]|2]:AM:STATe Command

Description Sets or disables AM modulation. By default AM
modulation is disabled. AM modulation must be
enabled before setting other parameters.

Note Burst or sweep mode will be disabled if AM
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when AM modulation is enabled.

Syntax SOURCce[1]|2]:AM:STATe {OFF|ON}
Example SOUR1:AM:STAT ON

Enables AM modulation.
Query Syntax ~ SOURce[1|2]:AM:STATe?

Reurn Parameter0Q Disabled (OFF)
1 Enabled (ON)
Example SOUR1:AM:STAT?
1

AM modulation mode is currently enabled.

Source Specific

SOURce[1]|2]:AM:SOURce Command

Description Sets or queries the modulation source as internal
or external. Internal is th e 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.

Syntax SOURCce[1]|2]:AM:SOURCce {INTernal|[EXTernal}
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Example SOUR1:AM:SOUR EXT

Sets the modulation source to external.
Query Syntax ~ SOURce[1]2]:AM:SOURce?

Return ParametellNT Internal
EXT External
Example SOUR1:AM:SOUR?
INT

The modulation source is set to internal.

Source Specific
SOURCce[1]|2]:AM: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 of
100% and 0%, respectively.

Syntax SOURCce[1]2]:AM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle]UPRamp|DNRamp}
Example SOUR1:AM:INT:FUNC SIN

Sets the AM modulating wave shape to sine.
Query Syntax ~ SOURce[1|2]:AM:INTernal:FUNCtion?

Return ParametelSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOUR1:AM:INT:FUNC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific
SOURce[1]2]:AM:INTernal:FREQuency Command

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 100Hz.

Syntax SOURce[1]|2]:AM:INTernal:FREQuency
{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz

Example SOURL:AM:INT:FREQ +1.0000E+02

Sets the modulating frequency to 100Hz.

Query Syntax ~ SOURCce[1]|2]:AM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency in
Hz.
Example SOUR1:AM:INT:FREQ? MIN
+1.0000E+02

Returns the minimum f requency allowed.

Source Specific
SOURce[1]|2]:AM:DEPTh Command

Description Sets or queries the modulation depth for internal
sources only. 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]|2]:AM:DEPTh command.

Syntax SOURCce[1]|2]:AM:DEPTh {<depth in percent>
[MINimum|MAXimumy}

Parameter <depth in percent> 0~120%

Example SOUR1:AM:DEPT 50

Sets the modulation depth to 50%.
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Query Syntax ~ SOURce[1]|2]:AM:DEPTh? [MINimum|MAXimum]

Return Parametei<NR3> Return the modulation
depth as a percentage.

Example SOUR1:AM:DEPT?
+1.0000E+02

The modulation depth is 100%.
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Frequency ModulatiofFM) Commands

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
Modtilation SOURce[1|2]: FM:STAT ON command.
Configure Carrier2. Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, 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]:FM:SOUR command.
Source
* 4. Use the SOURce[1|2]:FM:INT:FUNC command
Select shape to select a sine, square, upramp, dnramp or

triangle modulating waveshape. For internal
sources only.

5. Set the modulating frequency using the
Set Modulating SOURCce[1]2]: FM:INT:FREQ command. For
Frequency internal sources only.

6. Use the SOURce[1|2]:FM:DEV command to set

Set Peak the frequency deviation.

Frequency
Deviation
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Source Specific
SOURce[1|2]:FM:STATe Command

Description Sets or disables FM modulation. By default FM
modulation is disabled. FM modulation must be
enabled before seting other parameters.

Note Burst or sweep mode will be disabled if FM
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when FM modulation is enabled.

Syntax SOUR[]2):FM:STATe {OFF|ON}
Example SOUR1:FM:STAT ON

Enables FM modulation.
Query Syntax ~ SOURce[1|2]:FM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURL:FM:STAT?
1

FM modulation mode is currently enabled.

Source Specific

SOURce[1]|2]:FM:SOURce Command

Description Sets or queries the modulation source as internal
or external. 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.

Syntax SOURCce[1]2]:FM:SOURce {INTernal|[EXTernal}
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Example SOUR1:FM:SOUR EXT
Sets the modulation source to external.
Query Syntax ~ SOURe[1]|2]:FM:SOURce?

Return ParametellNT Internal
EXT External
Example SOUR1:FM:SOUR?
INT

The modulation source is set to internal.

Source Specific
SOURce[1]2]:FM: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 of
100% and 0%, respectively.

Syntax SOURce[1]|2]:FM:INTernal:FUNCtion
{SINusoid|SQUare|TRingle]UPRamp|DNRamp}
Example SOURL:FM:IINT:FUNC SIN

Sets the FM modulating wave shape to sine.
Query Syntax ~ SOURce[1]|2]:FM:INTernal:FUNCtion?

Return ParametetSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOUR1:FM:INT:FUHIC?
SIN

The shape for the modulating waveform is Sine.
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Source Specific
SOURce[1]|2]:FM:INTernal:FREQuency Command

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 10Hz.
Syntax SOURCce[1]|2]:FM:INTern&REQuency
{<frequency>|MINimum|MAXimum}
Parameter <frequency> 2 mHz~ 20 kHz
Example SOURL:FM:INT:FREQOO

Sets the modulating frequency to 100Hz.

Query Syntax ~ SOURce[1]|2]:FM:INTernal:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the fequency in
Hz.
Example SOURL:FM:INT:FREQ? MAX
+2.0000E+04

Returns the maximum frequency allowed.

Source Specific
SOURCce[1]|2]:FM:DEViation Command

Description Sets or queries the peak frequency deviation of the
modulating waveform from the carrier w aveform.
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 = modulating frequency & carrier
frequency.

The carrier frequency must be greater than or
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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
automaticall y adjusted to the maximum value
all owed and an oout of
generated.

For square wave carrier waveforms, the deviation
may cause the duty cycle frequency boundary to
be exceeded. In these conditions the duty cycle will
be adjusted to the maximum allowed and a

0settings conflicto err
Syntax SOURCce[1]|2]:FM:DEViation {<peak deviation in
Hz>|MINimum|MAXimum}
Parameter <peak deviation in Hz> DC~25MHz

DC~15MHz(square)
DC~1MHz Ramp

Example SOUR1:FM:DEV MAX

Sets thefrequency deviation to the maximum
value allowed.

Query Syntax ~ SOURce[1]|2]:FM:DEViation? [MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency
deviation in Hz.
Example SOURCce[1]2]:FM:DEViation? MAX
+1.0000E+Q
Returns the maximum frequency deviation
allowed.
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FrequencyShift Keying FSK)Commands

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 SOURce[1]2]: FSK:STAT ON command.
\

Configure Carrier2. Use the APPLYy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.
v
Select FSK Sourcg, select an internal or external modulation source
using the SOURce[1|2]:FSK:SOUR command.

v 4.
Select FSK HOP
Frequency

Set the hop frequency using the
SOURCce[1]2]:FSK:FREQ command.

5. Use the SOURce[1/|2]: FSK:INT:RATE
Set FSK Rate command to set the FSK rate. The FSK rate can
only be set for internal sources.

Source Specific

SOURce[1]|2]:FSKey:STATe Command

Description Turns FSK Modulation on or off. By default FSK
modulation is off.

Note Burst or sweep mode will be disabled if FSK
modulation is enabled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when FSK modulation is enabled.

Syntax SOURCce[1]|2]:FSKey:STATe {OFF|ON}
Example SOUR1:FSK:STAT ON

228



GUWINSTEK REMOTENTERFACE

Enables FSK modulation
Query Syntax ~ SOURce[1]|2]:FSKey:STATe?

Return Parametel0 Disabled (OFF)
1 Enabled (ON)
Example SOURL:FSK:STAT?
1

FSK modulation is currently enabled.

Source Specific

SOURce[1]2]:FSKey:SOURce Command

Description Sets or queries the FSK source as internal or
external. Internal is the default source.

Note If an external FSK source is selected, FSK rate is
controll ed by the Trigger INPUT terminal on the
rear panel.

Syntax SOURCce[1]|2]:FSKey:SOURCce {INTernal|[EXTernal}

Example SOUR1:FSK:SOUR EXT

Sets the FSK source to external.
Query Syntax ~ SOURce[1]|2]:FSKey:SOURce?

Return ParametellNT Internal
EXT External
Example SOUR1:FSK:SOUR?
INT

The FSK source is set to internal.

Source Specific

SOURce[1]2]:FSKey:FREQuency Command

Description Sets the FSK hop frequency. The default hop
frequency is set to 100Hz.

Note For FSK, the modulating waveform is a square
wave with a duty cycle of 50%.
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Syntax SOURCce[1]2]:FSKey:FREQuency
{<frequency>|MINimum|MAXimum}
Parameter <frequency> 1 eHz~25MHZz(sine)
1eHz~15MHz(Squar&
Pulse)
1 eHz~1MHz(Ranp)
Example SOURL1:FSK:FREQ +1.0000E+02

Sets the FSK hop frequency to to 10Hz.

Query Syntax ~ SOURCce[1]|2]:FSKey:FREQuency?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the frequency in
Hz.
Example SOUR1:FSK:FREQ? MAX
+2.5000E+®

Returns the maximum hop frequency allowed.

Source Specific
SOURce[1]|2]:FSKey:INTernal:RATE Command

Description Sets or queries the FSK rate for internal sources
only.

Note External sources will ignore this command.

Syntax SOURce[1]|2]:FSKey:INTernal:RATE {<rate in Hz>
IMINimum|MAXimum}

Parameter <rate in Hz> 2 mHz~100 kHz

Example SOUR1:F&:INT:RATE MAX

Sets the rate to the maximum (100kHz).

Query Syntax ~ SOURce[1|2]:FSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parametei<NR3> Returns the FSK rate in
Hz.
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Example SOURLFSKINT:RATE? MAX
+1.0000E+05

Returns the maximum FSK rate allowed.
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Phase ModulationPM)Commands

PM Overview

The following is an overview of the steps required to generate a PM
modulated waveform.

Enable PM 1. Turn on PM modulation using the
Modlilation SOURce[1|2]: PM:STATe ON command.
Configure Carrier2. Use the APPLy command to select a carrier
waveform. Alternatively, the FUNC, FREQ,
AMPI, and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

Sekct 3. Select an internal or external modulation source
Modulation using the SOURce[1|2]:PM:SOUR command.
Source
* 4. Use the SOURce[1|2]: PM:INT:FUNC

Select Shape command to select a sine, square, upramp,
dnramp or triangle modulating waveshape. For
internal sources only.

5. Set the modulating frequency using the
Select SOURCce[1]|2]:PM:INT:FREQ command. For

Modulating internal sources only.
Frequency
. 6. Use the SOURCce[1|2]:PM:DEV command to set
SetDEViation

the phase DEViation .
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Source Specific
SOURCce[1]|2]:PM:STATe Command

Description Turns PM Modulation on or off. By default PM
modulation is off.

Note Burst or sweep mode will be disabled if PM
modulation is en abled. As only one modulation is
allowed at any one time, other modulation modes
will be disabled when PM modulation is enabled.

Syntax SOURCce[1]|2]:PM:STATe {OFF|ON}
Example SOUR1:PM:STAT ON

Enables PM modulation
Query Syntax ~ SOURce[1]|2]:PM:STATe?

Return ParametelO Disabled (OFF)
1 Enabled (ON)
Example SOURL:PM:STAT?
1

PM modulation is currently enabled.

Source Specific
SOURce[1]|2]:PM:SOURce Command

Description Sets or queries the PM source as internal or
external. Internal is the default source.

Note If an external PM source is selected the phase
modulation is controlled by the MOD INPUT
terminal on the rear panel.

Syntax SOURCce[1]2]:PM:SOURCce {INTernal|[EXTernal}
Example SOUR1:PM:SOUR EXT
Sets the PM source to external.
Query Syiax SOURce[1]2]:PM:SOURce?
Return ParametellNT Internal
EXT External
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Example SOUR1:PM:SOUR?
INT

The PM source is set to internal.

Source Specific
SOURce[1]|2]:PM:INTernal:FUNCction 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. .

Syntax SOURCce[1]|2]:PM:INTernal:FUNction
{SINusoid|SQUare[Rlangle|UPRamp|DNRamp}
Example SOUR1L:PM:INT:FUN SIN

Sets the PM modulating wave shape to sine. .
Query Syntax ~ SOURce[1]|2]):PM:INTernal:FUNction?

Return ParametelSIN Sine UPRAMP  Upramp
SQU Square DNRAMP  Dnramp
TRI Triangle

Example SOURL:PM:INTEUNC?
SIN

The shape for the modulating waveform is Sine.

Source Specific
SOURCce[1]|2]:PM:INTernal:FREQuency Command

Description Sets the modulating waveform frequency for
internal sources. The default frequency is set to
100Hz.

Syntax SOURce[1]|2]:PNNTernal:FREQuency

{<frequency>|MINimum|MAXimum}

Parameter <frequency> 2 mHz~ 20 kHz
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