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P USB z FR 4% 1
The AFG-2000 uses a USB interface for remote control. Connecting
to USB

usB PC side connector Type A, host
configuration  Ae.2000 side  Type Mini B, slave
connector
Speed 1.1/2.0 (full speed)
Panel Operation 1. Connect the
Mini USB — USB-A cable
from the PC to the Mini

USB port on the rear panel.

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

3. The USB icon will appear when the USB
connection is active.

-

Remote control terminal connection

Terminal Invoke the terminal application such as Hyper

application Terminal. Make note of the COM port, baud rate,
stop bit, data bit, and parity accordingly from the
Windows Device Manager.

To check the COM port settings, see the Device
Manager in the PC. For WinXP, Control panel —
System — Hardware tab.
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Functionality
check

Run this query command via the terminal.
*idn?
This should return the Manufacturer, Model

number, Serial number, and Firmware version in
the following format.

GW INSTEK, AFG-2125, SN2 XXXXXXXX, Vm.mm

L+ “Note

Aj and “m can be used as the terminal character
when using a terminal program.

PC Software

The proprietary PC software, downloadable from
GWInstek website, can be used to download
waveformes.

4V

Compatible
standard

o IEEE488.2,1992 (fully compatible)
o 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] root

node and the APPLy/OUTPut and
SINusoid/SQUare sub nodes.
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SOURce[1|2] < Root node

!

:OUTPut

}

:APPLY <— 2" hode

+—‘—+

:SINusoid 'SQUare <+ 3" node

Command types Commands can be separated into three distinct
types, simple commands, compound commands

and queries.

Simple

Example

A single command with/without
a parameter

*OPC

Compound

Example

Two or more commands
separated by a colon (:)
with/without a parameter

SOURce:APPLy:SQUare

Query

Example

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.

SOURcel:FREQuency?
SOURcel:FREQuency? MIN
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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.

IOPQ IoPg
SOURCce1: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: SOURce1:DCOffset
SOURCE1:DCOFFSET
source1:dcoffset

SHORT: SOUR1:DCO
sour1:dco

Command
Format

ISOURoe1:DCOffse;LIJ.< Offse‘?&"_:, 1: command header
T

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
any of the following 3 forms:

SOURce1:FREQuency? [MINimum | MAXimum]

SOURce1:FREQuency? MAXimum
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SOURce1:FREQuency? MINimum
SOURce1: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 multiple parameter
choices in the command format.

Parameters Type Description Example
<Boolean> Boolean logic 0, 1/ON,OFF
<NR1> integers 0,123
<NR2> decimal numbers 0.1, 3.14, 8.5
<NR3> floating point 4.5e-1, 8.25e+1
<NRf> any of NR1,2,3 1,1.5,4.5e-1
<NRf+> NRf type witha 1, 1.5, 4.5e-1
<Numeric> suffix including MAX, MIN

MINimum, DEF
MAXimum or
DEFault
parameters.
<aard> Arbitrary ASCII
characters.
<discrete> Discrete ASCII  IMM, EXT,
character MAN
parameters
<frequency>  NRf+ type 1KHZ,1.0HZ,
<peak including MHZ
deviation in frequency unit
Hz> suffixes.
<rate in Hz>

86




GYINSTEK

<amplitude>  NRf+ type VPP, dBm,
including voltage Vrms
unit suffixs.

<offset> NRf+ type \Y
including voltage
unit suffixes.

<seconds> NRf+ type nS, uS, mS, S
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)
! Note *j or “m should be used when using a terminal
program.
Command Space A space is used to separate a
Separators parameter from a

keyword/command header.

Colon (:) A colon is used to separate
keywords on each node.

Semicolon (;) A semicolon can be used to
combine commands from different
node levels.

For example:
SOURce1:PWM:SOURce?
SOURce:PULSe:WIDTh?
->SOURce1:PWM:SOURce?;SOURce
:PULSe:WIDTh?
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Comma (,)

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

For example:
SOURce:APPLy:SQUare 10KHZ,2.0
VPP,-1VDC
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iR IES

REFED e 91
FIDN? L e 91
RS ettt e eaes 91
TR e 1= R 92
O N 92
I = R PPN 93
SOURCce[1]:APPLy:SINUSOId....evveereriiererneanenne. 95
SOURce[1]:APPLy:SQUAre......cccvveeiiiiiineeneennnnn. 95
SOURCE[1]:APPLY:RAMP .....cvinviniiiiiiiiineieenenne, 96
SOURce[1]:APPLY:NOISE....ccutiiiiiiiiiiiiiieeiieeneen 96
SOURCE[1]:APPLY:USER...ccitiiiiiiiiiiiiiiiiieeaneens 97
SOURCE[1]:APPLY? ...t 97
T 1= R N 99
SOURCE[1]:FUNCHION ..c.eiiiiiiiiiiiiiiiiieeeeenee 99
SOURCE[1]:FREQUENCY .. uuirneiieinininanenaneeaneannnn. 100
SOURCe[1]:AMPLItUdE ...eevveiiiiiiiiiiiii e 102
SOURCE[1]:DCOFfSEL vuvvreirinineiiiieieeeeeeneannnns 103
SOURce[1]:SQUare:DCYCLE ...vvvvrieiiniineernnnnennnns 103
SOURce[1]:RAMP:SYMMELIy ...cocvvviiiriininienninnen. 105
OUTPUL . ettt e eeeaeeeees 105
SOURCe[1]:OUTPUt:SYNC...eueieiiiiiiiiiieiinenennens 106
SOURce[1]:VOLTage:UNIT..ccueeiiiiiiiiiieiiieeennns 107
MR I (AM)FE 2 e 108
AM OVEIVIEW ..ttt 108
SOURCE[1]:AM:ISTATE cvieeiiieeieeieeeeneeenns 109
SOURCE[1]:AM:SOURCE ...evnevireiniiinininaneeaneannnn. 109
SOURce[1]:AM:INTernal:FUNCtion...........cccouvenenn. 110
SOURce[1]:AM:INTernal:FREQuency.................... 110
SOURCE[1]:AM:DEPTh .cuviiiiiiiiiiieeeeeceeieeeee 111
SR () E = R 112
FM OVEIVIEW .enniiiiiiiiiiiiii i 112
SOURCE[1]:FMISTATE i 112
SOURCE[1]:FM:SOURCE ..evviiiiiiiiiiiiiiiieiiineeenns 113
SOURce[1]:FM:INTernal:FUNCtion ............ccevenenn. 114
SOURce[1]:FM:INTernal:FREQuency .........cc......... 114
SOURCce[1]:FM:DEViation ....cccvvvviieiiniineeinnnnennnns 115
SRz Rl (] R R 117
FSK OVErVIEW ..ovviiiiiiiiiiiiiiiiiiiiiiiiiiinnea 117
SOURce[1]:FSKey:STATE ...eviiiiniiiiiiiiiiineinennens 117
SOURce[1]:FSKey:SOURCE.....coeuivieiiiniiininnennnnn. 118
SOURce[1]:FSKey:FREQUENCY.....ccovvvreneerennnennnns 118
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SOURce[1]:FSKey:INTernal:RATE ........ccevenvennnn 119
BIURFIHITR 2 oo 121
SWEEP OVEIVIEW ..uviiiintiiiieeeeieetenieeeeenneeeannes 121
SOURce[1]:SWEep:STATE. .cceiiiiiiiiiiiiiiiiiennenns 122
SOURce[1]:FREQuency:STARt.....ccvviviiniiiiineennnns 122
SOURce[1]:FREQuency:STOP ......coceviiniiniinennenns 123
SOURce[1]:SWEep:SPACING ...ccovvineiiiiiiiiennnene. 124
SOURCE[1]:SWEEpP:TIME ...eiviiiiiiieiiiiiiiieeneenenns 124
SOURce[1]:SWEep:SOURCE.....cccvverierineranennnenn. 125
R =8 & R PP 126
Arbitrary Waveform Overview.......c..ccoevvevnennenn.. 126
SOURce[1]:FUNCtion USER......cccoviiiiiiiiiiinnnnnnnns 127
DATAIDAC. .. e ettt e e 127
Z e T i = R P 128
FSAV e 129
FRCL ettt e et eee 129
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e A
RG2S
*IDN? Que
Description Returns the function generator manufacturer,
model number, serial number and firmware
version number in the following format:
GW INSTEK,AFG-2025,SN: XXXXXXXX, Vm.mm
Query Syntax IDN?
Return <string>
parameter
Query Example *IDN?

>GW INSTEK,AFG-2025,SN:XXXXXXXX,Vm.mm

Returns the identification of the function
generator.

*RST Set
Description Reset the function generator to its factory default
state.
| Note the *RST command will not delete
= -Note instrument save states/ ARB waveforms in
memory.
Syntax *RST
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*CLS Set
Description The *CLS command clears all the event registers,

the error queue and cancels an *OPC command.
Syntax *CLS
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The APPLy command has 5 different types of outputs (Sine, Square,
Ramp, Noise, User(ARB)). The Apply 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, such as duty and symmetry use the instrument default
values.

The Apply command will set the trigger source to immediate and
disable modulation and sweep modes, if active. The command also
turns on the output command SOURce[1]:OUTP ON.

As the frequency, amplitude and offset parameters are in nested
square brackets, the amplitude can only be specified if the frequency
has been specified and the offset can only be specified if the
amplitude has been set. See the syntax below for the example:

SOURcel:APPLy:<function> [<frequency> [,<amplitude>
[,<offset>]]]

Output For the output frequency, MINimum, MAXimum

Frequency and DEFault can be used instead of specifying a
frequency. The default frequency for all functions
is set to 1 kHz.

The maximum and minimum frequency depends
on the function used and the model of the
frequency generator. If a frequency output that is
out of range is specified, the max/min frequency
will be used instead. A “-222” error will be
generated from the remote terminal.

Function Min frequency Max frequency
Sine 0.1Hz 25MHz*
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Square 0.1Hz 25MHz*

Ramp 0.1Hz 1MHz

Noise Not applicable Not applicable
User (ARB) 0.1Hz 20MHz*

*The AFG-2005/2105 is limited to 5SMHz, the AFG-
2012/2112 is limited to 12MHz.

Output When setting the amplitude, MINimum,

Amplitude MAXimum and DEFault can be used instead of
specifying an amplitude. The range depends on
the function being used. The default amplitude for
all functions is 100 mVpp (into 50Q).

Vrms, dBm or Vpp units can be used to specify the
output units to use with the current command.
Note, however, that the VOLT:UNIT command
can be used to set the default units (Vrms, dBm,
Vpp) for all commands. This will be applicable to
the Apply command when no unit is specified. The
unit default is set 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 will be adjusted to 3.536 Vrms
for a sine wave.

DC Offset The offset parameter can be set to MINimum,
voltage MAXimum or DEFault instead of a specified DC
offset value. The default DC offset is 0 volts.

The maximum and minimum DC offset is limited
by the output amplitude as shown below.

| Voffset| < Vmax - Vpp/2
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This means that the magnitude of the DC offset is
determined by the output amplitude.

If the specified DC offset is out of range, the
maximum,/minimum offset will be set instead. A
“-222” error will be generated from the remote
terminal.

SOURce[1]:APPLy:SINusoid Set

Description

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

Syntax

SOURce[1]:APPLy:SINusoid [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter

<frequency> 0.1Hz~25MHz*
<amplitude> 1mV-~10Vpp (50Q)
<offset> -5V ~ +5V (50Q)

*AFG-2005/2105 limited to 5MHz, AFG-2012/2112
limited to 12MHz.

Example

SOURce1:APPL:SIN MAX, 3.0, -2.5

Outputs a 3Vpp sine wave at 25MHz (max
frequency) with a -2.5V offset.

SOURce[1]:APPLy:SQUare Set

Description

Outputs a square wave when the command has
executed. Frequency, amplitude and offset can also
be set. The duty cycle is fixed to 50%.

Syntax

SOURce[1]:APPLy:SQUare [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter

<frequency> 0.1Hz ~ 25MHZz*
<amplitude> 1mV-~-10V (50Q)
<offset> -5V - +5V (50Q)
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*AFG-2005/2105 limited to 5MHz, AFG-2012/2112
limited to 12MHz.

Example SOURce1:APPL:SQU MAX, DEF, DEF
Outputs a 100mVpp (DEF) square wave at 25MHz
with 0 offset (DEF).

SOURce[1]:APPLy:RAMP Set

Description Outputs a ramp wave when the command has

executed. Frequency, amplitude and offset can also
be set. The symmetry is fixed to 100%.

Syntax SOURce[1]:APPLy:RAMP [<frequency>
[,<amplitude> [,<offset>] ]]

Parameter <frequency> 0.1Hz~1MHz
<amplitude> 1mV-~10V (50Q)
<offset> -5V ~ +5V (50Q)

Example SOUR1:APPL:RAMP 2KHZ,MAX,MAX

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

SOURce[1]:APPLy:NOISe Set

Description Outputs Gaussian noise with a 20 MHz
bandwidth. Amplitude and offset can also be set.

The Frequency parameter is not used with the
noise function; however a value (or DEFault) must
still be specified. The frequency is remembered for
the next function used.

! Note

Syntax SOURce[1]:APPLy:NOISe [<frequency | DEFault>
[,<amplitude> [,<offset>] 1]

Parameter <frequency> 0.1Hz~20MHz*
<amplitude> 1mV-10V (50Q)
<offset> -5V ~ +5V (50Q)
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*AFG-2005/2105 limited to 5MHz, AFG-2012/2112
limited to 12MHz.

Example SOURce[1|2]:APPL:NOIS DEF, 5.0, 2.0
Sets the amplitude to 5 volts with an offset of 2
volts.

SOURce[1]:APPLy:USER Set

Description Outputs an arbitrary waveform that is specified
from the FUNC:USER command.

| Frequency and amplitude values are not used with

*Note this function; however a value (or DEFault) must
be specified. The values are remembered for the
next function used.

Syntax SOURce[1]:APPLy:USER [<frequency>
[,<amplitude> [,<offset>] 1]

Parameter <frequency> 0.1Hz~10MHz
<amplitude> 1mV-~10V (50Q)
<offset> -5V ~ +5V (50Q)

Example SOUR1:APPL:USER
Outputs the ARB waveform specified in the
FUNC:USER command.

SOURce[1]:APPLy?

Description Outputs a string with the current settings.

| The returned string can be passed back, when
iaNote appended to the Apply Command. This is
intended to be used to return the function
generator to a known state.
Le., SOURce[1]:APPL:<passed back string>

Query Syntax SOURce[1]:APPLy?

Return <string> Function(<NRf>), frequency(<NRf>),

Parameter amplitude(<NRf>),offset(<NRf>)
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Query Example SOUR1:APPL?

>SIN +5.0000000000000E+03,+3.0000E+00,-
2.50E+00

Returns a string with the current function and
parameters, Sine, 5kHz, 3Vpp, -2.5V offset.
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Unlike the Apply commands, the Output commands are low level
commands to program the function generator.

This section describes the low-level commands used to program the
function generator. Even though the APPLy command is the easiest
way to program the function generator, it lacks the ability to change
individual parameters. The Output commands on the other hand
can be used to set individual parameters, or those parameters that
cannot be programmed with the Apply command.

Set
SOURce[1]:FUNCtion
Description The FUNCtion command selects and outputs the

selected output function. The User parameter
outputs an arbitrary waveform previously set by
the SOURCce[1]:FUNC:USER command.

The previously set frequency, amplitude and offset
values are used automatically.

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 the
next highest value.

: ‘Note

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
value is automatically adjusted to 3.536Vrms.

The modulation 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.

Sine Square Ramp Noise ARB

AM v v v « »
FM v v v « »
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FSK v v v x x
SWEEP v v « y
Syntax SOURce[1]:FUNCtion {SINusoid | SQUare | RAMP
| NOISe | USER}
Example SOUR1:FUNC SIN

Sets the output as a sine function.

Query Syntax SOURce[1]:FUNCtion?

Return SIN, SQU, RAMP, NOIS, Returns the current
Parameter USER output type.
Query Example SOUR1:FUNC?
>SIN
Current output is sine.
Set
SOURce[1]:FREQuency

Description Sets the output frequency for the
SOURce[1]:FUNCtion command. The query
command returns the current frequency setting.

| Note The maximu.m and minimum frequency depends
on the function mode.
Sine, Square 0.1Hz~25MHz*
Ramp 0.1Hz ~ 1MHz
Noise Not applicable
User 0.1Hz-10MHz*

*AFG-2005/2105 limited to 5MHz, AFG-2012/2112
limited to 12MHz.
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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 the
next highest value.

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

1% to 99% (frequency < 100KHz)

20% to 80% (100KHz < frequency <5 MHz)
40% to 60% (5 MHz < frequency <10 MHz)
50% (frequency >10 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 “-221” error will be generated from the remote
terminal.

Syntax SOURce[1]:FREQuency
{<frequency> | MINimum | MAXimum}
Example SOUR1:FREQ MAX
Sets the frequency to the maximum for the current
mode.
Query Syntax SOURce[1]:FREQuency?
Return <NR3> Returns the frequency for the
Parameter current mode.

Query Example

SOUR1:FREQ? MAX
>+1.0000000000000E+03

The maximum frequency that can be set for the
current function is IMHz.

101



GYINSTEK AFG-2000 %41 f i1 -

Set

SOURce[1]:AMPlitude

Description Sets the output amplitude for the
SOURce[1]:FUNCtion command. The query
command returns the current amplitude settings.

The maximum and minimum amplitude depends
on the output termination. The default amplitude
for all functions is 100 mVpp (509Q).

- ‘Note

The offset and amplitude are related by the
following equation.
| Voffset| < Vimax - Vpp/2

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 will be adjusted to 3.536 Vrms
for a sine wave.

The amplitude units can be explicitly used each
time the SOURce[1]:AMPlitude command is used.
Alternatively, the VOLT:UNIT command can be
used to set the amplitude units for all commands.

Syntax SOURce[1]:AMPlitude {< amplitude>
| MINimum | MAXimum}

Example SOUR1:AMP MAX

Sets the amplitude to the maximum for the current
mode.

Query Syntax SOURce[1]:AMPlitude? {MINimum | MAXimum}

Return <NR3> Returns the amplitude for the
Parameter current mode.

Query Example SOUR1:AMP? MAX
>+5.0000E+00
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The maximum amplitude that can be set for the
current function is 5 volts.

Set
SOURce[1]:DCOffset
Description Sets or queries the DC offset for the current mode.
| The offset parameter can be set to MINimum or
+-Note MAXimum. The default offset is 0 volts. The offset
is limited by the output amplitude as shown
below.
| Voffset | < Vmax - Vpp/2
If the output specified is out of range, the
maximum offset will be set.
The maximum offset is £5V into 50Q).
Syntax SOURce[1]:DCOffset {< offset>
| MINimum | MAXimum}
Example SOUR1:DCO MAX
Sets the offset to the maximum for the current
mode.
Query Syntax SOURce[1]:DCOffset? {MINimum | MAXimum}
Return <NR3> Returns the offset for the current
Parameter mode.

Query Example SOUR1:DCO?
>+3.0000E+00

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

Set
SOURce[1]:SQUare:DCYCle
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%.

| The duty cycle of square waveforms depend on the
+—Note frequency settings.
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1% to 99% (frequency < 100KHz)

20% to 80% (100KHz < frequency <5 MHz)
40% to 60% (5 MHz < frequency <10 MHz)
50% (frequency >10 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 7-221” error will be generated from the remote
terminal.

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

settings.

Syntax SOURce[1]:SQUare:DCYCle {< percent>
| MINimum | MAXimum}

Example SOUR1:SQU:DCYC MAX

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

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

Return <NR3> Returns the duty cycle as a
Parameter percentage.
Query Example SOUR1:SQU:DCYC?

>+5.00E+01

The duty cycle is set 50%.
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Set
SOURce[1]:RAMP:SYMMetry
Description Sets or queries the symmetry for ramp waves only.

The setting is remembered if the function mode is
changed. The default symmetry is 100%.

0% symmetry is a ramp waveform with a negative
going transition. 100% symmetry is a ramp
waveform with a positive going transition.

0% 50% 100%

™~ 1

« «
~J Pl

For ramp waveforms, the Apply command and
AM/FM modulation modes ignore the current
symmetry settings.

|

.+ “Note

Syntax SOURce[1]:RAMP:SYMMetry {< percent>
| MINimum | MAXimum}

Example SOUR[1]:RAMP:SYMM MAX
Sets the symmetry to the 100%.

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

Return <NR3> Returns the symmetry as a
Parameter percentage.

Query Example SOUR1:RAMP:SYMMetry?
>+1.0000E+02
The symmetry is set as 100%.

Set
OUTPut
Description Enables/Disables or queries the front panel
output. The default is set to off.
Syntax OUTPut {OFF | ON}
Example OUTP ON

Turns the output on.
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Query Syntax OUTPut?

Return 1 ON
Parameter 0 OFF

Query Example OUTP?
>1
The output is currently on.

Set

SOURce[1]:0UTPut:SYNC
Description Turns the SYNC output port on the front panel
on/ off.
By default the SYNC port is turned on.
Syntax SOURce[1]:OUTPut:SYNC{OFF | ON}
Example SOUR:OUTP:SYNC OFF

Turns the SYNC output port off.

Query Syntax SOURce[1]:OUTPut:SYNC?

Return 1 The SYNC port is on.
Parameter

0 The SYNC port is off.
Query Example SOUR:OUTP:SYNC?

>0

The SYNC output port is off.
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Set
SOURce[1]:VOLTage:UNIT
Description Sets or queries the output amplitude units. There
are three types of units: VPP, VRMS and DBM. The
SOURce[1]:VOLTage:UNIT command does not set
the offset units.
| The units set with the VOLTage:UNIT command
£23Note will be used as the default unit for all amplitude
units unless a different unit is specifically used for
a command, such as those used with the Apply
commands.
Syntax SOURce[1]:VOLTage:UNIT {VPP | VRMS | DBM}
Example SOUR1:VOLT:UNIT VPP
Sets the amplitude units to Vpp.
Query Syntax SOURce[1]:VOLTage:UNIT?
Return VPP Vpp
Parameter
VRMS Vrms
DBM dBm
Query Example SOUR1:VOLT:UNIT?
>VPP

The amplitude units are set to Vpp.
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% (B 761 (AM) 95 2

AM A4

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

Enable AM 1.

Modulation

v

Configure )
Carrier

v
Select
Modulation
Source

Select Shape

Set Modulating
Frequency

Set Modulation
Depth
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Turn on AM modulation using the
SOURce[1]:AM:STAT ON command

. Use the APPLy command to select a carrier

waveform. Alternatively the equivalent
FUNC, FREQ, AMP, and DCO commands
can be used to create a carrier waveform with
a designated frequency, amplitude and offset.
Sine, square or ramp can be used as the
carrier wave.

3. Select an internal or external modulation

source using the SOURce[1]:AM:SOUR
command.

Use the SOURce[1]:AM:INT:FUNC command
to select a Sine, Square or Ramp modulating
waveform. For internal sources only.

Set the modulating frequency using the
SOURCce[1]:AM:INT:FREQ command. For
internal sources only.

Set the modulation depth using the
SOURCce[1]:AM:DEPT command.
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Set
SOURce[1]:AM:STATe
Description Sets or disables AM modulation. By default AM

modulation is disabled. AM modulation must be
enabled before setting other parameters.

| As only one mode is allowed at any one time,
£23Note other modulation modes (inc. Sweep/FSK) will be
disabled when AM modulation is enabled.
Syntax SOURce[1]:AM:STATe {OFF | ON}
Example SOUR1:AM:STAT ON
Enables AM modulation.
Query Syntax SOURce[1]:AM:STATe?
Return 0 Disabled (OFF)
Parameter
1 Enabled (ON)
Query Example SOUR1:AM:STAT?
>1
AM modulation mode is currently enabled.
Set
SOURce[1]:AM:SOURce
Description Sets or queries the modulation source as internal
or external. Internal is the default modulation
source.
| If an external modulation source is selected,
£23Note modulation depth is limited to £ 5V from the MOD
input port 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 SOURce[1]:AM:SOURce {INTernal | EXTernal}
Example SOUR1:AM:SOUR EXT

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

Return INT Internal
Parameter
EXT External
Query Example SOUR1:AM:SOUR?
>INT

The modulation source is set to internal.

Set
SOURce[1]:AM:INTernal:FUNCtion
Description Sets the shape of the modulating waveform from

sine, square or ramp. The default shape is sine.

] Square waveforms have a 50% duty cycle. Ramp
£2Note waveforms have a symmetry of 100%.
Syntax SOURce[1]:AM:INTernal:FUNCtion
{SINusoid | SQUare | RAMP }
Example SOUR1T:AM:INT:FUNC SIN

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

Return SIN Sine
Parameter
sQu Square
RAMP Ramp
Query Example SOUR1:AM:INT:FUNC?
>SIN

The shape for the modulating waveform is Sine.

Set
SOURce[1]:AM:INTernal:FREQuency

Description Sets the frequency of the internal modulating
waveform only. The default frequency is 100Hz.
Syntax SOURce[1]:AM:INTernal:FREQuency

{<frequency> | MINimum | MAXimum}
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Parameter <frequency> 2 mHz~ 20 kHz
Example SOUR1T:AM:INT:FREQ +1.0000E+02
Sets the modulating frequency to 100Hz.
Query Syntax SOURce[1]:AM:INTernal:FREQuency?
[MINimum | MAXimum]
Return <NR3> Returns the frequency in
Parameter Hz.

Query Example

SOURce[1]:AM:DEPTh

SOUR1T:AM:INT:FREQ? MIN
>+1.0000E+02

Returns the minimum frequency allowed.

Set

Description Sets or queries the modulation depth for internal
sources only. The default is 100%.
| The function generator will not output more than
:-Note 15V, regardless of the modulation depth.
The modulation depth of an external source is
controlled using the £5V MOD input port on the
rear panel, and not the SOURce[1]:AM:DEPTh
command.
Syntax SOURce[1]:AM:DEPTh {<depth in percent>
| MINimum | MAXimum}
Parameter <depth in percent> 0~120%
Example SOUR1:AM:DEPT 50
Sets the modulation depth to 50%.
Query Syntax SOURce[1]:AM:DEPTh? [MINimum | MAXimum]
Return <NR3> Return the modulation depth as a
Parameter percentage.

Query Example

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

The modulation depth is 100%.

111



GYINSTEK AFG-2000 %41 f i1 -

B (FM)FE %

FM /4

The following is an overview of the steps required to generate an
FM waveform.

Enable FM 1. Turn on FM modulation using the
Modulation SOURce[1]: FM:STAT ON command.
v
Configure 2. Use the APPLy command to select a carrier
Carrier waveform. Alternatively, the FUNC, FREQ,

AMP], and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset.

3. Select an internal or external modulation

SeleCt_ source using the SOURce[1]:FM:SOUR
Modulation command.
Source

4. Use the SOURce[1]:FM:INT:FUNC command
to select a sine, square or ramp modulating
waveform. For internal sources only.

Select shape

5. Set the modulating frequency using the

Set Modulating SOURce[1]: FM:INT:FREQ command. For

Frequency internal sources only.
Set Peak 6. Use the SOURce[1]:FM:DEV command to set
Frequency the frequency deviation.
Deviation
Set
SOURce[1]:FM:STATe
Description Sets or disables FM modulation. By default FM

modulation is disabled. FM modulation must be
enabled before setting other parameters.
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| As only one mode is allowed at any one time,
:-Note other modes (AM, FSK, Sweep etc.) will be
disabled when FM modulation is enabled.
Syntax SOUR[1]:FM:STATe {OFF | ON}
Example SOUR1:FM:STAT ON
Enables FM modulation.
Query Syntax SOURce[1]:FM:STATe?
Return 0 Disabled (OFF)
Parameter
1 Enabled (ON)
Query Example SOUR1:FM:STAT?
>1

FM modulation mode is currently enabled.

Set
SOURce[1]:FM:SOURce
Description Sets or queries the modulation source as internal
or external. Internal is the default modulation
source.
| If an external modulation source is selected, the
tNote frequency deviation is limited to + 5V from the
MOD input port on the rear panel. For example, if
frequency deviation is set to 100Hz, then +5V will
increases the frequency by 100Hz.
Syntax SOURce[1]:FM:SOURce {INTernal | EXTernal}
Example SOUR1:FM:SOUR EXT
Sets the modulation source to external.
Query Syntax SOURce[1]:FM:SOURce?
Return INT Internal
Parameter
EXT External

Query Example

SOUR1:FM:SOUR?
>INT

113



GYINSTEK AFG-2000 %41 f i1 -

The modulation source is set to internal.

Set
SOURce[1]:FM:INTernal:FUNCtion
Description Sets the shape of the modulating waveform from

sine, square or ramp. The default shape is sine.

] Square waveforms have a 50% duty cycle. Ramp
= Note waveforms have a symmetry of 100%.
Syntax SOURce[1]:FM:INTernal:FUNCtion
{SINusoid | SQUare | RAMP }
Example SOUR1:FM:INT:FUNC SIN

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

Return SIN Sine
Parameter
SQuU Square
RAMP Ramp
Query Example SOUR1T:FM:INT:FUNC?
>SIN
The shape for the modulating waveform is Sine.
Set
SOURce[1]:FM:INTernal:FREQuency
Description Sets the frequency of the internal modulating
waveform only. The default frequency is 10Hz.
Syntax SOURce[1]:FM:INTernal:FREQuency
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 2 mHz ~ 20 kHz
Example SOUR1:FM:INT:FREQ +1.0000E+02

Sets the modulating frequency to 100Hz.

Query Syntax SOURce[1]:FM:INTernal:FREQuency?
[MINimum | MAXimum]
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Return <NR3> Returns the frequency in Hz.
Parameter

Query Example SOUR1:FM:INT:FREQ? MAX
>+2.0000E+04

Returns the maximum frequency allowed.

Set
SOURce[1]:FM:DEViation
Description Sets or queries the peak frequency deviation of the

modulating waveform from the carrier waveform.
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.

The relationship of peak deviation to modulating

::Note frequency and carrier frequency is shown below.

Peak deviation = modulating frequency - carrier
frequency.

The carrier frequency must be greater than or
equal to the peak deviation frequency. The sum of
the deviation and carrier frequency must not
exceed the maximum frequency for a specific
carrier shape + 1kHz. If an out of range deviation
is set for any of the above conditions, the deviation
will be automatically adjusted to the maximum
value allowed and an “out of range” error will be
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 “-221”
error will be generated.
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Syntax SOURce[1]:FM:DEViation {<peak deviation in
Hz> | MINimum | MAXimum}
Parameter <peak deviation in Hz> DC ~ 25MHz*

DC~1MHz (Ramp)

*Limited to 12MHz for AFG-2112, 5MHz for
AFG-2105.

Example SOUR1:FM:DEV MAX

Sets the frequency deviation to the maximum
value allowed.

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

Return <NR3> Returns the frequency
Parameter deviation in Hz.

Query Example SOURce[1]:FM:DEViation? MAX
>+1.0000E+06

The maximum frequency deviation for the current
function is IMHz.
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The following is an overview of the steps required to generate an
FSK modulated waveform.

Enable FSK 1.

Modulation

v

Configure 2

Carrier

\ 4
Select FSK
Source

"

Select FSK HOP
Frequency

v
Set FSK Rate

Turn on FSK modulation using the
SOURce[1]: FSK:STAT ON command.

. Use the APPLy command to select a carrier

waveform. Alternatively, the FUNC, FREQ,
AMP], and DCOffs commands can be used to
create a carrier waveform with a designated
frequency, amplitude and offset. The carrier
waveform can be sine, square or ramp.

3. Select an internal or external modulation

source using the SOURce[1]:FSK:SOUR
command.

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

5. Use the SOURce[1]: FSK:INT:RATE

command to set the FSK rate. The FSK rate
can only be set for internal sources.

Set
SOURce[1]:FSKey:STATe
Description Turns FSK Modulation on or off. By default FSK

modulation is off.

: ‘Note

As only one mode is allowed at any one time,
other modes (AM, FM, Sweep etc.) will be disabled

when FSK modulation is enabled.

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

Enables FSK modulation.
Query Syntax SOURce[1]:FSKey:STATe?
Return 0 Disabled (OFF)
Parameter

1 Enabled (ON)
Query Example SOUR1:FSK:STAT?

>1

FSK modulation is currently enabled.

Set
SOURce[1]:FSKey:SOURce
Description Sets or queries the FSK source as internal or
external. Internal is the default source.
] If an external FSK source is selected, FSK rate is
£2Note controlled by the Trigger input port on the rear
panel.
Syntax SOURce[1]:FSKey:SOURce {INTernal | EXTernal}
Example SOUR1:FSK:SOUR EXT

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

Return INT Internal
Parameter
EXT External
Query Example SOUR1:FSK:SOUR?
>INT

The FSK source is set to internal.
Set
SOURce[1]:FSKey:FREQuency

Description Sets the FSK hop frequency. The default hop
frequency is set to 100Hz.
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| For FSK, the modulating waveform is a square
~—Note wave with a duty cycle of 50%.
Syntax SOURce[1]:FSKey:FREQuency
{<frequency> | MINimum | MAXimum}
Parameter <frequency> 0.1Hz~ 25MHz*
0.1Hz~ 1MHz (Ramp)
*AFG-2112 limited to 12MHz, AFG-2105 limited to
5MHz.
Example SOUR1:FSK:FREQ +1.0000E+02
Sets the FSK hop frequency to 100Hz.
Query Syntax SOURce[1]:FSKey:FREQuency?
[MINimum | MAXimum]
Return <NR3> Returns the frequency in Hz.
Parameter

Query Example

SOUR1:FSK:FREQ? MAX
>+2.0000E+07

Returns the maximum hop frequency allowed.

Set
SOURce[1]:FSKey:INTernal:RATE
Description Sets or queries the FSK rate for internal sources
only.
| External sources will ignore this command.
: Note
Syntax SOURce[1]:FSKey:INTernal:RATE {<rate in Hz>
| MINimum | MAXimum}
Parameter <rate in Hz> 2 mHz~100 kHz
Example SOUR1:FSK:INT:RATE MAX
Sets the rate to the maximum (100kHz).
Query Syntax SOURce[1]:FSKey:INTernal:RATE?
[MINimum | MAXimum]
Return <NR3> Returns the FSK rate in Hz.

Parameter
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Query example SOUR1:FSK:INT:RATE?
>+1.0000E+05

Returns the FSK rate (100kHz).
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Below shows the order in which commands must be executed to
perform a sweep.

Enable Sweep 1. Turn on Sweep mode using the
Mode SOURce[1]: SWE:STAT ON command.

v

Select waveform 2 Use the APPLy command to select the

shape, waveform shape. Alternatively, the FUNC,
ampg#"si‘i and FREQ, AMP], and DCOffs commands can be

used to create a waveform (sine, square,
ramp) with a designated frequency,
amplitude and offset.

Sele ct"Sw eep 3. Set the frequency boun'daries by setting the
Boundaries start and stop frequencies.

Start~Stop Use the SOURce[1]:FREQ:STAR
and SOURce[1]:FREQ:STOP to set
the start and stop frequencies. To
sweep up, set the stop frequency
higher than the start frequency. To
sweep down, set the start
frequency higher than the stop
frequency.

v
Select Sweep 4. Choose Linear or Logarithmic spacing using

Mode the SOURce[1]:SWE:SPAC command.

v

Select Sweep 5. Choose the sweep time (rate) using the
Time SOURCce[1]:SWE:TIME command.
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Select the 6. Select an internal or external sweep trigger
sweep trigger source using the SOURce[1]:SOUR command.
source

Set

SOURce[1]:SWEep:STATe

Description Sets or disables Sweep mode. By default sweep is
disabled. Sweep must be enabled before setting
other parameters.

1 Any modes will be disabled if sweep mode is
2 -Note enabled.
Syntax SOURce[1]:SWEep:STATe {OFF | ON}
Example SOUR1:SWE:STAT ON

Enables sweep mode.

Query Syntax SOURce[1]:SWEep:STATe?

Return 0 Disabled (OFF)
Parameter

1 Enabled (ON)
Query Example SOUR1:SWE:STAT?

>1

Sweep mode is currently enabled.

Set
SOURce[1]:FREQuency:STARt
Description Sets the start frequency of the sweep. 100Hz is the

default start frequency.

To sweep up set the stop frequency higher than the
start frequency. Set the stop frequency lower than
the start frequency to sweep down.

. I Note

Syntax SOURce[1]:FREQuency:STARt
{<frequency> | MINimum | MAXimum}

Parameter <frequency> 0.1Hz ~ 25MHz*
0.1Hz ~ 1MHz (Ramp)
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*AFG-2112 limited to 12MHz, AFG-2105 limited to
5MHz.

Example SOUR1:FREQ:STAR +2.0000E+03
Sets the start frequency to 2kHz.
Query Syntax ~ SOURce[1]:FREQuency:STARt? [MINimum |
MAXimum]
Return <NR3> Returns the start frequency in Hz.
Parameter
Query Example SOUR1:FREQ:STAR? MAX

SOURce[1]:FREQuency:STOP

>+2.0000E+07
Returns the maximum start frequency allowed.

Set

Description Sets the stop frequency of the sweep. 1kHz is the
default start frequency.
| To sweep up set the stop frequency higher than the
*3Note start frequency. Set the stop frequency lower than
the start frequency to sweep down.
Syntax SOURce[1]:FREQuency:STOP
{<frequency>| MINimum | MAXimum}
Parameter <frequency> 0.1Hz ~ 25MHz*

0.1Hz ~ 1MHz (Ramp)

*AFG-2112 limited to 12MHz, AFG-2105 limited to
5MHz.

Query Example

SOUR1:FREQ:STOP +2.0000E+03
Sets the stop frequency to 2kHz.

Query Syntax SOURce[1]:FREQuency:STOP? [MINimum |
MAXimum]

Return <NR3> Returns the stop frequency in Hz.

Parameter

Example SOUR1:FREQ:STOP? MAX

>+2.0000E+07
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Returns the maximum stop frequency allowed.

Set
SOURce[1]:SWEep:SPACing
Description Sets linear or logarithmic sweep spacing. The
default spacing is linear.
Syntax SOURce[1]:SWEep:SPACing
{LINear | LOGarithmic}
Example SOUR1:SWE:SPAC LIN
Sets the spacing to linear.
Query Syntax SOURce[1]:SWEep:SPACing?
Return LIN Linear spacing
Parameter
LOG Logarithmic spacing
Query Example SOUR1:SWE:SPAC?
>LIN
The spacing is currently set as linear.
Set
SOURce[1]:SWEep:TIME
Description Sets or queries the sweep time. The default sweep

time is 1 second. This command is the equivalent
to using the Rate function on the front panel.

The function generator automatically determines
the number of frequency points that are used for
the sweep based on the sweep time.

. I Note

Syntax SOURce[1]:SWEep:TIME
{<seconds> | MINimum | MAXimum}

Parameter <seconds> 1 ms ~ 500 s (equivalent to a rate of
1kHz ~ 2mHz)
Example SOUR1:SWE:TIME +1.0000E+00

Sets the sweep time to 1 second.
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Query Syntax SOURce[1]:SWEep:TIME? {<seconds> |
MINimum | MAXimum}

Return <NR3> Returns sweep time in seconds.
Parameter

Query Example SOUR1:SWE:TIME?
>+2.0000E+01

Returns the sweep time (20 seconds).

Set
SOURce[1]:SWEep:SOURce
Description Sets or queries the trigger source as immediate

(internal) or external. Immediate (internal) is the
default trigger source. IMMediate will constantly
output a swept waveform. EXTernal will output a
swept waveform after each external trigger pulse

(TTL positive edge).
| If EXTernal is selected, the trigger period must be
*Note equal to or greater than the sweep time + 100nS.
Syntax SOURce[1]: SWEep:SOURce
{IMMediate | EXTernal| MANual}
Example SOUR1: SWE:SOUR EXT

Sets the sweep source to external.
Query Syntax SOURce[1]: SWEep:SOURce?

Return IMM Immediate
Parameter
EXT External
Query Example SOUR1:SWE:SOUR?
>IMM

The sweep source is set to immediate.
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Use the steps below to output an arbitrary waveform over the
remote interface.

Output Arbitrary 1. Use the SOURce[1]:FUNCtion USER

Waveform command to output the arbitrary waveform
l currently selected in memory.

Select 2. Use the APPLy command to select frequency,
Waveform amplitude and DC offset. Alternatively, the
Frequency, FUNC, FREQ, AMP], and DCOffs commands

amplitude and can be used.

offset

v

Load Waveform
Data

3. Waveform data (4k points per waveform) can
be downloaded into volatile memory using
the DATA:DAC command. Binary integer or
decimal integer values in the range of +
511can be used.

4. The waveform rate is the product of the
number of points in the waveform and the
waveform frequency.

Set Waveform
Rate

Rate = Frequency X # points

Range: Rate: 0.1Hz ~ 20MHz
Frequency: 0.1Hz ~ 10MHz
# points: 2~4096
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Set
SOURce[1]:FUNCtion USER
Description Use the SOURCce[1]:FUNCtion USER command to

output the arbitrary waveform currently selected
in memory. The waveform is output with the
current frequency, amplitude and offset settings.
The query returns the current output.

Syntax SOURce[1]:FUNCtion USER
Example SOUR1:FUNC USER
Selects and outputs the current waveform in
memory.
Query Syntax SOURce[1]:FUNCtion?
Return SIN Sine wave
Parameter
SQU Square wave
RAMP Ramp wave
NOIS Noise wave
ARB Arbitrary wave
Query Example SOURce[1]:FUNCtion?
>SQU

A square waveform is the current output.

DATA:DAC Set

Description The DATA:DAC command is used to download
binary or decimal integer values into memory
using the IEEE-488.2 binary block format or as an
ordered list of values. After the values have been
downloaded into memory the
SOURCce[1]:FUNCtion USER command can be used
to output the ARB waveform in memory.

: ‘Note The integer values (+511) correspond to the
maximum and minimum peak amplitudes of the
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waveform. For instance, for a waveform with an
amplitude of 5Vpp (0 offset), the value 511 is the
equivalent of 2.5 Volts and -511 is the equivalent of
-2.5V_ If the integer values do not span the full
output range, the peak amplitude will be limited.

The IEEE-488.2 binary block format is comprised
of three parts:

#216 a. Initialization character (#)

10T b, Digitlength (in ASCII) of the
number of bytes

c. Number of bytes

IEEE 488.2 binary block format uses two bytes to
represent waveform data (16 bit integer). Therefore
the number of bytes is always twice the number of
data points. In the example above, the data block
represents 8 data points.

Syntax DATA:DAC VOLATILE, <start>, {<binary
block> | <value>, <value>, ...}

Parameter <start> Start address of the
arbitrary waveform
<binary block> Points 2~4096 in binary
block format
<value> Decimal or integer
values +511
Example1 DATA:DAC VOLATILE, 1000, #216 Binary Data

The command above downloads 8 integer points
stored in 16 bytes to memory 1000 using the binary
block format.

Example2 DATA:DAC VOLATILE, 1000, 511, 206, 0, -206, -
511,
-206, 0, 206

The command above downloads the data values
(511, 206, 0, -206, -511, -206, 0, 206) to address 1000
using the ordered list method.
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Up to 10 different instrument states can be stored to non-volatile
memory (# 0~9) and up to 10 different ARB waveforms can be saved
to memory locations 10~19.

*SAV Set

Description Saves the current instrument state to a specified
save location or an ARB waveform to the specified
location. When a state is saved, all the current
instrument settings, functions, modulation
parameters and waveforms are also saved.
Memory locations 0~9, save the instrument state
only, whilst memory locations 10~19 save ARB
data.

1 The *RST command will not delete saved

£2Note instrument states from memory.

Syntax *SAV {NR1}

Parameter 0-9 Save state
10~19 Save ARB data

Example *SAV 0
Save the instrument state to memory location 0.

*RCL Set

Description Recall previously saved instrument states from
memory locations 0~9 or recall the previously
saved ARB waveforms from memory locations
10~19.

Syntax *RCL {NR1}

Parameter 0-9 Recall state
10~19 Recall ARB data
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Example *RCL O

Recall the instrument state from memory location
0 (assuming location 0 has been previously saved).
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EO1 Frequency forced duty cycle change.

E02 Frequency reduced for ramp function

EO3 Frequency made compatible with FM

E04 Frequency made compatible with FSK

EO05 Frequency made compatible with Sweep

E06 Mod function cannot be performed under current
setting

EQ7 Frequency over range

E08 Frequency over resolution

E09 Amplitude over range

E10 Amplitude over resolution

E11 Offset over range

E12 Offset over resolution

E13 Duty over range

E14 Duty over resolution

E15 ARB frequency over range
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E16
E17
E18
E19
E20
E21
E22
E23
E24
E25
E26
E27
E28
E29
E30
E31
E32
E33
E34
E35
E36
E37
E38
E39
E40
E41
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ARB frequency over resolution
ARB rate over range

ARB rate over resolution

ARB point over range

ARB point over resolution

ARB value over range

ARB value over resolution

Mod rate over range

Mod rate over resolution

Mod sym over range

Mod sym over resolution

AM depth over range

AM depth over resolution

FM deviation over range

FM deviation over resolution

FSK hop frequency over range

FSK hop frequency over resolution
Sweep frequency over range
Sweep frequency over resolution
Sweep rate over range

Sweep rate over resolution

Save setting over setting number range
Recall setting over setting number range
Recall set has no data

Value over resolution

Queue overflow
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DERURSIE F 254 : +20T~+30T #AEAIE T, FFHL 30 4380l 1.

AFG-2000 7= 2005 2012 2025 2105 2112 2125
W IE5ZE, JTi, =AU, 5%, ARB
R
TREZ 20 MSa/s
HER 10MHz
Vi ANG 4k 45
MEAEL 73 HE % 10 bits
A5 R PEAF kA 4Kk
il Ik
F7 ik 0.1Hz- 0.1Hz- 0.1Hz- 0.1Hz- 0.1Hz- 0.1Hz-
5MHz 12MHz 25MHz 5MHz 12MHz 25MHz
=k, Rk 1MHz
ISR 0.1Hz
RS Fese g +20 ppm
A +1 ppm/1 year
K <1 mHz
AR
M E U Fl 1 mVpp-10 Vpp (¥ 50Q)

2 mVpp~20 Vpp (J14)
20MHz-25MHz, 1 mVpp-~5 Vpp (¥

50Q)
20MHz-25MHz, 2 mVpp~10 Vpp (JTi%)
KA B + 2%UCE{H+1 mVpp
(#£ 1 kHz)
IR 1 mV 5 3 digits
SEAH +1% (0.1dB) <100kHz

+ 3% (0.3 dB) <5MHz
+ 5% (0.4 dB) <12MHz
+20%(2dB) <20MHz
+ 5% (0.4 dB) <25MHz

(IE5Z3 1 kHz)

A Vpp, Vrms, dBm
Uit S il +5 Vpk ac +dc (¥ 50Q)

+10Vpk ac +dc (JTi%)
20MHz-25MHz, +2.5 Vpk ac +dc (%
50Q)
20MHz-25MHz, +5Vpk ac +dc (JT1#)
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40.0%~60.0% < 10MHz
50% < 25MHz
=B
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AM Tl
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e 1ms~500s
LR/ PR/ AR
FSK
WPV IETZWe, W, =M
W e mr 2 Bk 50%H 7
b3
WA 2mHz-~100 kHz
(INT)
DC-~100 kHz(EXT)
ARG 0.1Hz~ e KATR
W PR/ AR
A
Ja 5Hz~150MHz
AR I A f
+1count
I 3 AL 30 8PS,
+20ppm (23°C
+5°C)
Iy 1Hz I8 Ko e
“4 100nHz,
100MHz FJ& K5
ez 0.1Hz
L NET 1kQ/1pf
R 35mVrms ~ 30Vms
(5Hz~150MHz)
170k /R 10 4B B A7 fif
Eom| USB (Device)
BR LCD
—
FEL Y AC100-~240V, 50~60Hz
Uikt 25 VA (5:K)
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BAEA

bia%7 3
A7 E
JRF (WxHxD)
Hin

Fis A
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AFG-2000 F 514 H 1t

TR 18 - 28°C
BRI
0 - 40°C
FHHE
<80%, 0 - 40°C
<70%, 35 ~ 40°C
ALY - CAT 11
2000m
-10~-70°C, ¥R /&: <70%
266(W) x 107(H) x 293(D) mm
2 2.5kg
GTL-110x 1 GTL-110x 2
PUENTF5 T x1
CD (fEFHFM + HAh) x1
B YR 2k x1
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EC Declaration of Conformity
We
GOOD WILL INSTRUMENT CO., LTD.
No.7-1, Jhongsing Rd., Tucheng Dist., New Taipei City 236, Taiwan
GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.
No. 69, Lushan Road, Suzhou New District Jiangsu, China

declares that the below mentioned product
AFG-2005, AFG-2105, AFG-2012, AFG-2112, AFG-2025, AFG-2125

Are herewith confirmed to comply with the requirements set out in the
Council Directive on the Approximation of the Law of Member States
relating to Electromagnetic Compatibility (2004/108/EC) and Low
Voltage Equipment Directive (2006/95/EC). For the evaluation
regarding the Electromagnetic Compatibility and Low Voltage
Equipment Directive, the following standards were applied:

© EMC
EN 61326-1:

Electrical equipment for measurement, control and
laboratory use — EMC requirements (2006)

Conducted and Radiated Emissions
EN 55011: 2009+A1:2010

Electrostatic Discharge
EN 61000-4-2: 2008

Current Harmonic

EN 61000-3-2: 2006+A2:2009

Radiated Immunity
EN 61000-4-3: 2006+ A2:2010

Voltage Fluctuation
EN 61000-3-3: 2008

Electrical Fast Transients
EN 61000-4-4: 2004+A1:2010

Surge Immunity
EN 61000-4-5: 2005

Conducted Susceptibility
EN 61000-4-6: 2008

Power Frequency Magnetic Field
EN 61000-4-8: 2009

Voltage Dips/ Interrupts
EN 61000-4-11: 2004

© Safety

Low Voltage Equipment Directive 2006/95/EC

Safety Requirements

IEN 61010-1: 2010

137




GYINSTEK AFG-2000 %41 f i1 -
Caution symbol.........cccccceuvueuenee. AM Shape wave........ccccceruurrurnnns 46
Cleaning the instrument Amplitude ..., 38
Declaration of conformity ...... 141 ARB.......... 74
Default settings..........cccccceeuence 33 FDI\L;[W - gg
D%gltal INPULs ..o 20 FM Carrier Amplitude.............. 53
Display FM Carrier Frequency ................. 52
diagram........ccccoeveviiivininiinnnnenne 15 FM Carrier Wave .
Disposal FM Frequency Deviation............. 56
symbol .............................................. 4 FM Modulation Source................ 57
Disposal instructions................... 6
EN61010
measurement category ................ 4
pollution degree
Environment
safety instructions ..........ccccoeeeeeeeeee 5 FSK Carr%er Amplitude .. -
Front panel diagram ................. 10 FSK Carrier Frequency .............
Function kevs FSK Carrier Wave.........ccccoeeueuu.
Y FSK Hop Frequency.....................
key OVerview .........ccccovvivenennnns 13 p tred Y
FSK Modulation Source...............
Fuse FSK Rate )
EYPE coor s 5 Gate Time... oo
Ground OffSet ..o
SYMbOL......ovieiiiciines 3 Save/Recall ARB Waveform...... 82
Interface Save/Recall State.........cccoceeuennee. 82
Error messages.........c.cooeueverunnee. 135 (S .37
List of features .........cccoecevecreenee 9 AT o B 68
Modulation Sweep Mode.......ccocccuvereeneuernecnnee 70
Sweep Rate .
Sweep Start Frequency ................ 68
Sweep Stop Frequency ................ 68
Operation Sweep Trigger Source. .72
N S 43 Symmetry ... - 40
AM Carrier Amplitude................ 45 Operation menu...........ccueueueee. 35
AM Carrier Frequency................ 44 Power on/ off
AM Carrier Wave safety instruction...........ccceevvuennee. 4
AM Modulation Depth................ 47 Power up.............
AM Modulation frequency ......... 46 Quick reference
AM Modulation Source.............. 49 Rear panel diagram.................... 14
AM Rate ..o, 46
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AM Commands .... .112
Apply Commands .97
ARB Commands........cceecveuneee. 130
FM Commands .......cccoevvvueuenenee 116
FSK Commands-....

Output Commands-.................... 103
Save/Recall Commands............ 133
Status Register Commands......... 96

Sweep Commands..........ccccc......
System Commands .
Remote interface.......
functionality check..

Service operation

about disassembly..........c.ccceceuunee 4

Setting up the instrument ......... 17
software download.................... 87
Specifications..........ccccceeueeenne 137
SYNC Signal

USB
remote control interface .............. 86
Warning symbol.............ccccccuee. 3
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