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SOURCce[1]:SWEep:SOURCE......c..cocveviiriiiieieieniciieieiene
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JEFF USB L FEH:

The AFG-2000 uses a USB interface for remote control. Connecting
to USB

uUSB PC side connector Type A, host
configuration AFG-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 Run this query command via the terminal.
check dn?

This should return the Manufacturer, Model
number, Serial number, and Firmware version in
the following format.

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

&Note 7jand “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
waveforms.
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T & TEk
Compatible o IEEE488.2,1992 (fully compatible)
standard 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.

SOURce[1|2] < Root node
I
:OUTPut :APPLY <«—— 2™ node
:SINusoid :SQUare <+— 3 node

Command types Commands can be separated into three distinct
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

86



GYINSTEK

RO

Example SOURce:APPLy:SQUare

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.

Iorg Iorg
SOURcel:DCOffset

I I
short short

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:DCOffset
SOURCET:DCOFFSET

sourcel:dcoffset

SHORT: SOUR1:DCO

sourl:dco

Command
Format

ISOURce1:DCOFFset"_IJI< offsel>"|__'5 1: command header
T T
1 2 3 4 2:single space
3: parameter

4: message terminator
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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
SOURcel: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 0,1,2,3
<NR2> decimal numbers 0.1, 3.14, 8.5
<NR3> floating point 4.5e-1, 8.25e+1
<NRf> anyof NR1,2,3 1,1.5,4.5e-1
<NRf+> NRf type witha 1,1.5,4.5e-1
<Numeric> suffix including  y\jAX MIN

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

<rate in Hz>

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

<offset> NRf+ type \
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 Aj or Am should be used when using a terminal
program.
Command Space A space is used to separate a
Separators parameter from a

keyword/command header.

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

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

For example:
SOURcel:PWM:SOURce?
SOURce:PULSe:WIDTh?
->SOURcel:PWM:SOURce?;SOURce
:PULSe:WIDTh?

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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RIS

R S e 93
R S T B 2 e, 94

LS ettt ettt e e et a e e ettt ————aeeaaraans 94
B S et 95

Mt 4E 4
SOURCE[T]:FUNCHON. ..o
SOURce[1]:FREQuency
SOURCE[T:AMPItUE ...t
SOURCE[1]:DCOSTSEL ..t

SOURce[1]:SQUare:DCYCle
SOURCe[T1]:RAMP:SYMMeEtry.....ccocoveiriiiieecicceeneeeene 106
OUTPUL. ..
SOURce[1]:OUTPut:SYNC .......
SOURce[1]:VOLTage:UNIT
MEEL TR B (AM)FE 2 oo
AM ST G ottt 110
SOURCE[T:AMISTATE ..o
SOURCce[T:AM:SOURCE........ccooiiiiiiiiiiiiciciicee
SOURce[1]:AM:INTernal:FUNCtion
SOURce[1]:AM:INTernal:FREQUENCY .....c.ceeueererereererencacnes 112
SOURCE[T:AM:DEPTh ...t 113
SRR BT (FMYFE L oo 114
FIVE T e 114
SOURCE[T]:FMISTATE ..o 114
SOURCE[T]:FM:SOURCE. ...t 115

SOURce[1]:FM:INTernal:FUNCtion..........cccccvevviveviencncncnes 116
SOURce[1]:FM:INTernal:FREQuency .........ccccccceuvueueucucucee 116
SOURCce[T]:FM:DEViation .......cccceiviiininiiiiiiiiiicciee 117
BRI (FSK)TE D e 119
FSK I ottt 119
SOURCce[T]:FSKey:STATE ...coueviiiiiiiiiciicccccce 119
SOURCce[1]:FSKey:SOURCE.......ccoviviiiiiiiiiiiciiee 120
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SOURCce[1]:FSKey:FREQUENCY ......c.ccoeviiiiiiiiiiiicicie,
SOURCce[1]:FSKey:INTernal:RATE

T B e 123
SOURCe[T]:SWEepP:STATE ..o 124
SOURCce[1]:FREQuency:STARt...
SOURCce[1]:FREQuency:STOP........ccccviiriiiicccee 125
SOURCce[T1]:SWEep:SPACING ....cooviieiiiiiiiicecceee 126
SOURCce[1]:SWEep:TIME
SOURCce[T1]:SWEep:SOURCE......ccoviiciiiiiiicecccee 127
FERBEIE D oo 128
= )22 SRRSO 128
SOURce[1]:FUNCtion USER
DATAIDAC. ...
FAREFITR AR 2 e
FSAV L
FRCL e
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*IDN?

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 parameter

<string>

Query Example

*IDN?
>GW INSTEK,AFG-2025,SN 200000, 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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frCLS 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 Frequency For the output frequency, MINimum, MAXimum
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.THz TMHz

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

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

Output
Amplitude

When setting the amplitude, MINimum,
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 509Q).

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 voltage

96

The offset parameter can be set to MINimum,
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> TmV~10Vpp (50Q)
<offset> -5V ~ +5V (50Q)

*AFG-2005/2105 limited to 5MHz, AFG-201 2/2112
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 ~ 25MHz*
<amplitude> TmV~10V (50Q)
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<offset> -5V ~ +5V (50Q)

*AFG-2005/2105 limited to 5MHz, AFG-201 2/2112
limited to 12MHz.

Example SOURcel: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 SOURCce[1]:APPLy:RAMP [<frequency> [,<amplitude>
[,<offset>] ]

Parameter <frequency> 0.1Hz~TMHz
<amplitude> TmV~10V (50Q)
<offset> -5V ~ +5V (50Q)

Example SOURT1: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.

A The Frequency parameter is not used with the

Note noise function; however a value (or DEFault) must
still be specified. The frequency is remembered for
the next function used.

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

Parameter <frequency> 0.1Hz~20MHz*
<amplitude> TmV~10V (50Q)
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<offset> -5V ~ +5V (50Q)

*AFG-2005/2105 limited to 5MHz, AFG-201 2/2112
limited to 12MHz.

Example SOURCce[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.

&Note

Frequency and amplitude values are not used with
this function; however a value (or DEFault) must
be specified. The values are remembered for the
next function used.

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

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

Example SOUR1T:APPL:USER
Outputs the ARB waveform specified in the
FUNC:USER command.

SOURce[1]:APPLy?

Description Outputs a string with the current settings.

&Note

The returned string can be passed back, when
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?
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Return Parameter <string>  Function(<NRf>), frequency(<NRf>),
amplitude (<NRf>),offset(<NRf>)

Query Example ~ SOURT: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
SOURCce[1]:FUNCtion
Description The FUNCtion command selects and outputs the

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

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

& If the function mode is changed and the current

Note frequency setting is not supported by the new
mode, the frequency setting will be altered to the
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
value is automatically adjusted to 3.536 Vrms.

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 x %
FM v v v x %
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FSK v v v y %
SWEEP v v y y
Syntax SOURce[1]:FUNCtion {SINusoid|SQUare|RAMP
INOISe |USER}
Example SOURT:FUNC SIN

Sets the output as a sine function.

Query Syntax SOURce[1]:FUNCtion?

Return Parameter SIN, SQU, RAMP, NOIS, Returns the current output
USER type.

Query Example  SOURT: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.

A The maximum and minimum frequency depends
Note on the function mode.

Sine, Square 0.1THz~25MHz*

Ramp 0.THz ~ TMHz

Noise

Not applicable
User 0.THz~10MHz*

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

102



GYINSTEK

RO

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 7-221” 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 Parameter

<NR3> Returns the frequency for the current
mode.

Query Example

SOURT:FREQ? MAX
>+1.0000000000000E+03

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

Set

SOURce[1]:AMPlitude
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Description

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

ANote

The maximum and minimum amplitude depends
on the output termination. The default amplitude
for all functions is 100 mVpp (50Q).

The offset and amplitude are related by the
following equation.
| Voffset | < Vmax - 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 SOURT:AMP MAX
Sets the amplitude to the maximum for the current
mode.

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

Return Parameter

<NR3> Returns the amplitude for the current
mode.

Query Example

104

SOUR1T:AMP? MAX
>+5.0000E+00

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



GYINSTEK R

Set
SOURce[1]:DCOffset
Description Sets or queries the DC offset for the current mode.
&N The offset parameter can be set to MINimum or
ote

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 SOURCce[1]:DCOAFset {< offset>
[MINimum|MAXimum}
Example SOURT:DCO MAX

Sets the offset to the maximum for the current
mode.

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

Return Parameter <NR3> Returns the offset for the current 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.

1% to 99% (frequency < 100KHz)
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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.

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 Parameter <NR3> Returns the duty cycle as a percentage.
Query Example  SOUR1:SQU:DCYC?
>+5.00E+01

The duty cycle is set 50%.

Set

SOURce[1]:RAMP:SYMMetry
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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%
[~ « <
~J P
&N For ramp waveforms, the Apply command and
ote

AM/FM modulation modes ignore the current
symmetry settings.

Syntax SOURCce[1]:RAMP:SYMMetry {< percent>
[MINimum|MAXimum}
Example SOUR[1]:RAMP:SYMM MAX

Sets the symmetry to the 100%.

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

Return Parameter <NR3> Returns the symmetry as a 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.

Query Syntax OUTPut?
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Return Parameter 1 ON
0 OFF
Query Example ~ OUTP?
>1

The output is currently on.

Set
SOURce[1]:OUTPut:SYNC
Description Turns the SYNC output port on the front panel

on/ off.

By default the SYNC port is turned on.
Syntax SOURCce[1]:OUTPut:SYNC{OFF|ON}
Example SOUR:OUTP:SYNC OFF

Turns the SYNC output port off.
Query Syntax SOURCce[1]:OUTPut:SYNC?
Return Parameter 1 The SYNC port is on.

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

>0

The SYNC output port is off.

Set

SOURCce[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

Note 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.
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Syntax SOURce[1]:VOLTage:UNIT {VPP|VRMS|DBM}
Example SOURT:VOLT:UNIT VPP

Sets the amplitude units to Vpp.

Query Syntax

SOURce[1]:VOLTage:UNIT?

Return Parameter VPP Vpp
VRMS Vrms
DBM dBm

Query Example ~ SOUR1:VOLT:UNIT?
>VPP

The amplitude units are set to Vpp.
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AM 144

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

Enable AM 1. Turn on AM modulation using the
Modulation SOURce[1]:AM:STAT ON command
v

Configure Carrier 2. 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.

v

Select. 3. Select an internal or external modulation
Modulation source using the SOURce[1]:AM:SOUR
Source command.

v

Select Shape 4 Usge the SOURce[1]:AM:INT:FUNC command
to select a Sine, Square or Ramp modulating
waveform. For internal sources only.

Set Modulating ¢

Frequency . Set the modulating frequency using the

SOURce[1]:AM:INT:FREQ command. For
internal sources only.

Set Modulation 6. Set the modulation depth using the

Depth SOURce[1]: AM:DEPT command.
Set
SOURce[1]:AM:STATe

110



GYINSTEK AL

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,
Note other modulation modes (inc. Sweep/FSK) will be
disabled when AM modulation is enabled.

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

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

1 Enabled (ON)
Query Example ~ SOURT:AM:STAT?

>1

AM modulation mode is currently enabled.

Set
SOURCce[1]:AM:SOURce
Description Sets or queries the modulation source as internal
or external. Internal is the default modulation
source.
&N If an external modulation source is selected,
ote

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

Sets the modulation source to external.

Query Syntax SOURCce[1]:AM:SOURce?

Return Parameter INT Internal
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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.
A Square waveforms have a 50% duty cycle. Ramp
Note waveforms have a symmetry of 100%.
Syntax SOURCce[1]:AM:INTernal:FUNCtion
{SINusoid|SQUare| RAMP }
Example SOURT:AM:INT:FUNC SIN

Sets the AM modulating wave shape to sine.

Query Syntax SOURce[1]:AM:INTernal:FUNCtion?

Return Parameter SIN Sine
SQU Square
RAMP Ramp
Query Example ~ SOURT: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}

Parameter <frequency> 2 mHz~ 20 kHz

Example SOURT:AM:INT:FREQ +1.0000E+02
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Sets the modulating frequency to 100Hz.

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

Return Parameter <NR3> Returns the frequency in
Hz.

Query Example ~ SOURT:AM:INT:FREQ? MIN
>+1.0000E+02

Returns the minimum frequency allowed.

Set
SOURce[1]:AM:DEPTh
Description Sets or queries the modulation depth for internal
sources only. The default is 100%.
&N The function generator will not output more than
ote

+5V, 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 SOURCce[1]:AM:DEPTh? [MINimum|MAXimum]

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

Query Example ~ SOURT:AM:DEPT?
>+1.0000E+02
The modulation depth is 100%.
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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 Carrier 2. 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
Modulation source using the SOURce[1]:FM:SOUR
Source command.

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

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

FSet Peak 6. Use the SOURce[1]:FM:DEV command to set
requency 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 SOURT:FM:STAT ON
Enables FM modulation.
Query Syntax SOURce[1]:FM:STATe?

Return Parameter 0 Disabled (OFF)
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.
&N If an external modulation source is selected, the
ote

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 SOURCce[1]:FM:SOURce?

Return Parameter INT Internal
EXT External

Query Example ~ SOUR1:FM:SOUR?
>INT
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The modulation source is set to internal.

Set
SOURCce[1]:FM:INTernal:FUNCtion
Description Sets the shape of the modulating waveform from
sine, square or ramp. The default shape is sine.
A 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 SOURT:FM:INT:FUNC SIN

Sets the FM modulating wave shape to sine.

Query Syntax SOURCce[1]:FM:INTernal:FUNCtion?

Return Parameter SIN Sine
SQU Square
RAMP Ramp

Query Example  SOURT: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 SOURT:FM:INT:FREQ +1.0000E+02

Sets the modulating frequency to 100Hz.

Query Syntax SOURCce[1]:FM:INTernal:FREQuency?
[MINimum|MAXimum]
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Return Parameter

<NR3> Returns the frequency in Hz.

Query Example

SOURce[1]:FM:

SOURT:FM:INT:FREQ? MAX
>+2.0000E+04

Returns the maximum frequency allowed.

Set

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.

&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
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, 5SMHz 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 Parameter <NR3> Returns the frequency
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
Modulation

\

Configure Carrier

v
Select FSK Source

v
Select FSK HOP
Frequency

\

Set FSK Rate

1. Turn on FSK modulation using the

SOURCce[1]: FSK:STAT ON command.

. 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. The carrier
waveform can be sine, square or ramp.

. 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.

. 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 SOURT:FSK:STAT ON
Enables FSK modulation.
Query Syntax SOURce[1]:FSKey:STATe?
Return Parameter 0 Disabled (OFF)
1 Enabled (ON)
Query Example  SOURT: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.
A If an external FSK source is selected, FSK rate is
Note controlled by the Trigger input port on the rear
panel.
Syntax SOURce[1]:FSKey:SOURce {INTernal|[EXTernal}
Example SOURT:FSK:SOUR EXT
Sets the FSK source to external.
Query Syntax SOURce[1]:FSKey:SOURce?
Return Parameter INT Internal
EXT External
Query Example  SOURT:FSK:SOUR?
>INT
The FSK source is set to internal.
Set
SOURCce[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~ TMHz (Ramp)

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

Example SOURT:FSK:FREQ +1.0000E+02
Sets the FSK hop frequency to 100Hz.

Query Syntax SOURCce[1]:FSKey:FREQuency?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the frequency in Hz.
Query Example ~ SOUR1T: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 SOURT:FSK:INT:RATE MAX

Sets the rate to the maximum (100kHz).

Query Syntax SOURce[1]:FSKey:INTernal:RATE?
[MINimum|MAXimum]

Return Parameter <NR3> Returns the FSK rate in Hz.
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Query example ~ SOURT: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

Mide
Select waveform
shape, amplitude

and offset

v
Select Sweep
Boundaries

v
Select Sweep
Mode
Select Sweep
Time
Select the sweep
trigger source

SOURCce[1]: SWE:STAT ON command.

. Use the APPLy command to select the

waveform shape. Alternatively, the FUNC,
FREQ, AMPI, and DCOffs commands can be
used to create a waveform (sine, square,
ramp) with a designated frequency,
amplitude and offset.

. Set the frequency boundaries by setting the

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.

. Choose Linear or Logarithmic spacing using

the SOURce[1]:SWE:SPAC command.

. Choose the sweep time (rate) using the

SOURCce[1]:SWE:TIME command.

. Select an internal or external sweep trigger

source using the SOURce[1]:SOUR command.
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Set
SOURce[1]:SWEep:STATe
Description Sets or disables Sweep mode. By default sweep is

disabled. Sweep must be enabled before setting
other parameters.

A Any modes will be disabled if sweep mode is
Note enabled.

Syntax SOURce[1]:SWEep:STATe {OFF|ON}

Example SOURT:SWE:STAT ON

Enables sweep mode.

Query Syntax SOURce[1]:SWEep:STATe?

Return Parameter O Disabled (OFF)
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.
AN To sweep up set the stop frequency higher than the
ote

start frequency. Set the stop frequency lower than
the start frequency to sweep down.

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

Parameter <frequency> 0.1Hz ~ 25MHz*
0.THz ~ TMHz (Ramp)

*AFG-2112 limited to 12MHz, AFG-2105 limited to
5SMHz.
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Example SOUR1:FREQ:STAR +2.0000E+03
Sets the start frequency to 2kHz.
Query Syntax SOURce[1]:FREQuency:STARt? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the start frequency in Hz.
Query Example ~ SOURT:FREQ:STAR? MAX

>+2.0000E+07

Returns the maximum start frequency allowed.

Set
SOURCce[1]:FREQuency:STOP
Description Sets the stop frequency of the sweep. 1 kHz is the
default start frequency.
&N To sweep up set the stop frequency higher than the
ote

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 ~ TMHz (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 SOURCce[1]:FREQuency:STOP? [MINimum|

MAXimum]
Return Parameter <NR3> Returns the stop frequency in Hz.
Example SOUR1:FREQ:STOP? MAX

>+2.0000E+07

Returns the maximum stop frequency allowed.
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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 SOURT:SWE:SPAC LIN

Sets the spacing to linear.

Query Syntax SOURce[1]:SWEep:SPACing?

Return Parameter LIN Linear spacing

LOG Logarithmic spacing
Query Example  SOUR1:SWE:SPAC?

>LIN

The spacing is currently set as linear.

Set
SOURCce[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.

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

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

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

Sets the sweep time to 1 second.

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

Return Parameter <NR3> Returns sweep time in seconds.
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Query Example ~ SOUR1:SWE:TIME?
>+2.0000E+01

Returns the sweep time (20 seconds).

Set
SOURCce[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 Parameter IMM Immediate
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 Waveform 2. Use the APPLy command to select frequency,
Frequency, amplitude and DC offset. Alternatively, the
amplitude and FUNC, FREQ, AMP], and DCOffs commands

offset can be used.

\

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

Set Waveform 4. The waveform rate is the product of the
Rate number of points in the waveform and the

waveform frequency.

Rate = Frequency X # points

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

Selects and outputs the current waveform in
memory.

Query Syntax SOURCce[1]:FUNCtion?

Return Parameter SIN Sine wave
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
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
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-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 (#)

abc b. Digit length (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
Examplel 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,
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-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.

7‘: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.
& The *RST command will not delete saved
Note 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 *RCLO

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

EO5 Frequency made compatible with Sweep

EO6 Mod function cannot be performed under current
setting

EOQ7 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
ET9
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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AFG-2000 41|31 #%
BEHIASIE 261 +18T~+28<T #AEIASE ~, FHL 30 %1 L L.

AFG-2000 245 2005 2012 2025 2105 2112 2125
B 1E523%, J7 8%, =HA%%, MR, ARB
FER BT RE
SKFEH 20 MSa/s
HEx 10MHz
BIVACE 4k ri
YR 2 10 bits
AE 5 RNEAF G & 4k 5
PR
?f‘@ IE%Z/EZ 0.1Hz~ 0.1Hz~ 0.1Hz~ 0.1Hz~ 0.1Hz~ 0.1Hz~
5MHz 12MHz 25MHz 5MHz 12MHz 25MHz
T 0.1Hz~ 0.1Hz~ 0.1Hz~ 0.1Hz~ 0.1Hz~ 0.1Hz~
5MHz 12MHz 25MHz 5MHz 12MHz 25MHz
=AY, Ry TMHz
o3 HEER 0.1Hz
il Fe s FE +20 ppm
E RS +1 ppm/1 year
B <1 mHz
i H R
i & e 1 mVpp~10 Vpp (#% 50Q)

2 mVpp~20 Vpp (JF#)
20MHz-25MHz, 1 mVpp~5 Vpp (3

50Q)
20MHz-25MHz, 2 mVpp~10 Vpp (JT i)
KoL + 2% B B H+1 mVpp
(TE 1 kHz/#z 50Q & Bt %)
Vg i 1 mV 5 3 digits
FHE +1% (0.1dB) <100kHz

+3% (0.3 dB) <5MHz
+5% (0.4 dB) <12MHz
+20% (2dB) <20MHz
+5% (0.4 dB) <25MHz
(IE5%%% 1 kHz /%2 50Q)

AL Vpp, Vrms, dBm
% St +5 Vpk ac +dc (% 50Q)

+10Vpk ac +dc (JF#)
20MHz-25MHz, +2.5 Vpk ac +dc (£
50Q)
20MHz-25MHz, +5Vpk ac +dc (JF)
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F 2% W EAH + 5 mV+ 0.5%IE1E
Bt A BET 50Q HAYE ([ E)
> 300kQ (far i < k)
A —
S TR
gk LA B A A A
SYNC fith HERL TTL-compatible into>1kQ
PELHT 50Q IEHE
i —
TR B [E] <25ns
IESZPREE
R R <-55dBc DC ~ 200kHz, Ampl > 0.1Vpp
<-50dBc 200kHz ~ TMHz, Ampl > 0.1Vpp
<-35dBc 1MHz ~5MHz, Ampl > 0.1Vpp
<-30dBc 5MHz ~ 25MHz, Ampl > 0.1Vpp
ap); L
L TF R TA] KT HIAL <25ns
(% 50 Q f13K)
HEES <5%
AKIRRME (52 1% 531 +1 ns
@50%)
AR 5 L 1.0%~99.0% <100kHz
20.096~80.0% < 5MHz
40.0%~60.0% < 10MHz
50% < 25MHz
= AP
BAERE < 0.19% U {H %
AT AR R 0%~100% (0.1%5) ##=)
AM Vi il
WY — IE5Z%, T70%, =
b4
I = 1E5Z, T7, =
3
LR TES — 2mHz~20kHz (Int)
DC~20kHz (Ext)
IR — 0%~120.0%
PELIRE — B 1S
FM i il
BB — TESZW, J7, =
bid
T TR = 5%, T70%, =
¥
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i

LD — 2mHz~20kHz (Int)
DC~20kHz (Ext)
IE(E % — DC~H RAH
A R — YL
ek
W — IE5Z, T, =M
Vi
ey — 2 1 B
UG /15 AT — 0.1Hz~f KIFiH
A ] — 1ms~500s
ERE b — P30 /AR
FSK
BT — IE5ZE, T, =
%
W il 35 T — & S N 50% 1 7
%
W A — 2mHz~100 kHz
(INT)
DC~100 kHz (EXT)
AR ] — 0.1Hz~fx KIFiER
IR — SR EAEY
TR
SE| — 5Hz~150MHz
A — I} FE A 7 +1 count
e 3 — WL 30 8 E,
+20ppm (23°C
+5°C)
ISR — THz KR
5 100nHz,
100MHz & K45
RN 0.1Hz
i N BHAT — 1kQ/1pf
REFE — 35mVrms ~ 30Vms
(5Hz~150MHz)
TE 0k R HY 10 2H % B A7 i
3n) USB (Device)
B LCD
— MR
=M/ AC100~240V, 50~60Hz
Di#6 25 VA (52K)
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(N EEIRE: 18~28°C
PRI
0~40°C
FHNH B
<80%, 0~ 40°C
< 70%, 35 ~ 40°C
ALY - CAT 11

%77 2000m
eIy -10~70°C, ¥R /E: <70%
JSF (WxHxD) 266(W) x 107(H) x 293 (D) mm
Hi %] 2.5kg
Uhgas GTL-101x 1 GTL-101x 2
SO NEES 3
CD (fFERHFA + Bft) x1
HL RS x 1
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EC Declaration of Conformity

We
GOOD WILL INSTRUMENT CO., LTD.
declare that the below mentioned product
Type of Product: Arbitrary Function Generator
Model Number: AFG-2125, AFG-2025, AFG-2112,

AFG-2012, AFG-2105 ,AFG-2005
is 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 (2014/30/EU) and Low Voltage Directive
(2014/35/EU).
For the evaluation regarding the Electromagnetic Compatibility and Low
Voltage Directive, the following standards were applied:

© EMC

EN 61326-1: Electrical equipment for measurement, control and
EN 61326-2-1: |[laboratory use -- EMC requirements (2013)
Conducted & Radiated Emission Electrical Fast Transients

EN 55011: 2009+A1: 2010 EN 61000-4-4: 2012

Current Harmonics Surge Immunity

EN 61000-3-2: 2014 EN 61000-4-5: 2006

Voltage Fluctuations Conducted Susceptibility

EN 61000-3-3: 2013 EN 61000-4-6: 2014

Electrostatic Discharge Power Frequency Magnetic Field
EN 61000-4-2: 2009 EN 61000-4-8: 2010

Radiated Immunity Voltage Dip/ Interruption

EN 61000-4-3: 2006+A1: 2008+A2: 2010 | EN 61000-4-11: 2004

Low Voltage Equipment Directive 2014/35/EU

Safety Requirements | IEC 61010-1: 2010 (Third Edition)

GOOD WILL INSTRUMENT CO., LTD.

No. 7-1, Jhongsing Road, Tucheng Dist., New Taipei City 236, Taiwan
Tel: +886-2-2268-0389 Fax: +866-2-2268-0639

Web: www.gwinstek.com Email: marketing@goodwill.com.tw

GOOD WILL INSTRUMENT (SUZHOU) CO., LTD.

No. 521, Zhujiang Road, Snd, Suzhou Jiangsu 215011, China

Tel: +86-512-6661-7177 Fax: +86-512-6661-7277

Web: www.instek.com.cn Email: marketing@instek.com.cn

GOOD WILL INSTRUMENT EURO B.V.
De Run 5427A, 5504DG Veldhoven, The Netherlands

Tel: +31(0)40-2557790 Fax: +31(0)40-2541194
Email: sales(@gw-instek.eu
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Save/Recall ARB Waveform
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Output
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terminal connection............c......... 84

USB Connection..........c.cceeueueunee. 84
Service operation

about disassembly ..............ccco..c.... 4
Setting up the instrument......... 15
software download.................... 85
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